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hose branches of politics, or of the laws of social life, on which there

exists a collection of facts sufficiently sifted and methodized to form

the beginning of a science should be taught ex profiesso. Among the
chief of these 1 Political Economy, the sources and conditions of wealth and
material prosperity for aggregate bodies of human beings. . . .

The same persons who cry down Logic will generally warn you against Polit-
ical Econoiny., It 15 unfeeling, they will tell you, It recognises unpleasant faces. For
my part, the most unfecling thing T know of is the law of gravitation: it breaks
the neck of the best and most amuable person without scruple, if he forgers for a
single moment to give heed to 1t, The winds and waves too are very unfeeling,
Would you advise those who go to sea to deny the winds and waves — or to make
use of them, and find the means of guarding against their dangers? My advice to
you is to study the great writers on Political Economy, and hold ficmly by what-
ever in them you find true; and depend upon it that if you are not selfish or hard-

hearted already, Political Economy will not make you so.

Jolw Stuart Mill, 1867
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preface

n economist must be “math ician, historian, phil ¥
Am some degree . ., a5 aloof and incorruptible as an artist, ytt mmct:mcs

as niear the earth as a politician ™ So remarked John Maynard Keynes, the
great British cconomist who, as much as anyone, could be called the father of
macrocconomics. Mo single statement summarizes better what it means to be an
ECONOMUSE.

As Keynes's assessment suggests, students who aim to learn cconemics need to
draw on many disparate talents. The job of helping students find and develop
these talents falls to instructors and textbook authors, When writing this text-
book for intermediate-level courses in macreeconomics, my goal was to make

onomics und dable, rel , and (believe 1t or not) fun. Those of
us who have chosen to be professional macroeconomists have done so because
we are fascinated by the ficld. More important, we believe that the study of
macroeconomics can illuminate much about the world and that the lessons
learned, if properly applied, can make the world a better place, T hope this book

conveys not only our p s ace lated wisdom but also its enthusiasm
and sense of purpose,

This Book's Approach

Macroec share a body of § ledge. but they do not all have

the same perspective on how that knowledge is best taught. Let me hegin this
new edinon by recapping four of my objectives, which together define this
book’s approach to the field.

First, | try to offer a balance between short-run and long-run issues in macro-
ceonomics, All cconomists agree that public policies and other events influcnee
the economy over different time horizons. We live in our own short run, but we
also live in the long run that our parents bequeathed vs. As a result, courses in
macroeconomics need to cover both short-run topies, such as the business cycle
and stabihzation policy, and Iul:g-\'uu tnpu:s. such as economic growth, the nat-
ural mte of ployr flati
debt. MNeither time honzon lrump1 the other,

Second, [ integrate the insights of Keynesian and classical theories, Although
Keynes's General Theory provides the foundation for much of our current under-
standing of economic fuctuations, itis impurtanl: to remember that classical eco-
nomics provides the right to many fund 1 : In this book
1 incorporate many of the contributions of the classical economists before
Keynes and the new classical economists of the past three decades. Substantial
coverage is given, for ple, to the loanable-funds theory of the interest rate,
the quannty theory of money, and the problem of time i i y.At the same

and the cffects of government
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time, [ recogmze that many of the ideas of Keynes and the new Keynesians are
necessary for undenstanding economic fluctuations. Substantial coverage is given
also to the I5-LM model of aggregate demand, the short-run tradeoff between
inflation and unemployment, and modern models of business cycle dynamics.
Third, I present macroeconomics using a variety of simple models. Instead of
pretending that there 15 one model that is complete enough to explain all facets
of the economy, [ encourage students to learn how to use and compare a set of
prominent models. This approach has the pedagogical value that each model can
be kept relatively simple and presented within one or two chapters. More impor-
tant, this approach asks students to think like cconomists, who always keep var-
ious models in mind when analyzing economic events or public policies.
Fourth, | emphasize that macrocconomics is an empirical d.iscip]mc,muniv:tcd
and guided by a wide armay of experience. This book contains numerous Case
Studies that use macroeconomic theory to shed light on real-world dara or
events. To highlight the broad applicabilicy of the basic theory, [ have dawn the
Case Studies both from current issucs facing the warlds economies and from
dramatic historical episodes. The Case Studics analyze the policies of Alexander
Hamilton, Henry Ford, George Bush (bath of them!), and Barack Obama. They
teach the reader how to apply economic principles to issues from fourteenth-
century Europe, the islind of Yap, the land of Oz, and today’s newspaper.

What's New in the Seventh Edition?

This edition includes some of the most significant changes since the book was
first published in 1992, The revision reflects new events in the Lwnmny as well
as new research about the best way to understand onomic de
By far the biggest change is the addition of Chapter 14,"A Dymmn: Maodel
of Aggregate Demand and Aggregate Supply” Tn recent years, academic
research and policy analyses of short-run economic fluctuations have increas—
ingly centered on dynamic, stochastic, general equilibrium models with nom-
inal nigidities. These models are too complex to present in full detail to most
undergraduare students, but the essential insights of these models can be taught
with both simplicity and rigor. That is the purpose of this new chapter. It
builds on ideas the students have seen before, both in previous chapters and in
previous courses, and it exposes students to ideas that are prominent at the
tesearch and policy frontier.
The other chapters in the book have heen updated to incorporate the latest
dara and recent events, including recent turmoil in financial markets and the
cconomy more broadly. Here are some of the noteworthy additions:

> Chapter 3 includes a new FYT box called “The Financial System:
Markets, Intermediaries, and the Crisis of 2008 and 2009."

> Chapter 4 has 2 new Case Study about the recent hyperinflation in
Zimbabwe.

» Chapter 9 includes a new Case Study called *A Monetary Lesson From
French History™



Y

¥

Chapter 10 has a new Case Study on the cconomic stimulus plan
proposed and signed by President Barack Obama,

Chapter 11 includes 2 new Case Study called " The Financial Crisis and
Economic Downturn of 2008 and 2009."

Y

¥

Chapter 13% appendix inclades 2 new sch tc diagram il g how

various macroeconomic models are related. (Thanks to Robert Martel of
the University of Connecticut for suggesting it.)

Y

Chapter 16 has a new Case Study on how the U.S, Treasury and
Congressional Budget Office accounted for spending on the Troubled
Asset Relief Program (TARLP) in 2008 and 2009.

¥

Chapter 18 includes a new discussion of the recent boom and bust in the
housing market.

» Chapter 19 has a new section on bank capital, leverage, and capital
requirements.

As always, all the changes that 1 made, and the many others that I considered
were evaluated keeping in mind the benefits of brevity. From my own experi-
ence as a student, | know that long books are less likely to be read, My goal in
this book is 10 offer the clearest, most up-to-date, most accessible course in
macrocconomics in the fewest words possible,

The Ar t of Topi

My strategy for teaching macroeconomics 15 first to examine the long run when
prices are fexible and then to examine the short run when prices are sticky, This
approach has several advantages. First, because the classical dichotomy permits
the separation of real and monetary issues, the long-run material is easier for sou-
dents to understand, Second, when students begin studying short-run fluctua-
dons, they understand fully the long-run equilibrium around which the
economy is fluctuating. Third, beginning with market-clearing models makes
clearer the link between macmoeconomics and nucroeconomics, Fourth, students
learn first the material that s less sial among macroec ists. For all
these reasons, the strtegy of beginning with long-run classical models simplifies
the teaching of macroeconomics.

Let's now move from strategy to tactics. What follows is a whirlwind tour of

the book.

Part One, Introduction

The introductory material in Part One is brief so that students can get to I.'he
core topics quickly, Chapter | discusses the broad q that mac

address and the economist’s approach ul'hulldmg models to explan the world.
Chapter 2 introduces the key data of macroeconomics, emphasizing gross
domestic product, the consumer price index, and the unemployment rate,

Chapter 9 includes a new FYT box on the monetary theory of David Hume,
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Part Two, Classical Theary: The Economy in the Long Run

Part Two cxamines the long run over which prices are flexible. Chapter 3 pre-
sents the basic classical model of national income. In this model, the factors of
production and the production technology determine the level of income, and
the marginal products of the factors determine its distribution to households. In
addition, the model shows how fiscal policy influences the allocation of the
economy'’s resources among consumption, investment, and government pur-
chases, and at highlights how the real interest rate equilibrates the supply and
denand for goods and services,

Money and the price level are introduced in Chapter 4. Because prices are
assumed to be fully flexible, the chapter presents the prominent ideas of classical
monctary theary: the quantity theory of money, the inflation tax, the Fisher
effect, the sucial costs of inflation, and the causes and costs of hyperinflation.

The study of open-econamy macrocconomics begins in Chapter 5. Main-

taining the ption of full employ this chapter presents models
to explan the trade balance and the exchange rate. Various policy issues
are add, d: the relationship t the budget deficit and the trade

deficit, the macroeconomic impact of protectionist rade policies, and the
effect of monetary policy on the value of a currency in the market for for-
eign exchange.

Chapter 6 mnelaxes the p of full employ by discussing the
dynamuics of the Libor market and the natoral rate of unemployment. It examines
various causes of unemployment, including job search, minimum-wage laws,
union power, and cfficiency wages. It also presents some important facts about
patterns of uncmployment.

Part Three, Growth Theory: The Economy in the Very Long Run

Part Three makes the classical analysis of the economy dynamic by developing
the tools of modern growth theory. Chapter 7 introduces the Sclow growth
model as 2 description of how the economy evolves over time. This chaprer
emphusizes the roles of capital accumulation and population growth. Chapter 8
then adds technological progress to the Solow model. It uses the model to dis-
cuss growth experiences around the world as well as public palicies that influ-
ence the level and growth of the standard of hving. Finally, Chapter 8 infroduces
students to the modern theories of endogenous growth.

Part Four, Business Cycle Theory: The Economy in the Short Run

Part Four examines the short run when prices are sticky. It begins in Chapter 9
by examining some of the key facts that deseribe short-run fluctuations in cco-
nomic activity. The chaprer then introduces the model of aggregate supply and
agyregate demand as well as the role of stabilization policy. Subsequent chaprers
refine the ideas mtroduced in this chapter.

Chapters 10 and 11 look more closely at aggregate demand. Chaprer 10
presents the Keynesian cross and the theory of liquidity preference and uses
these models as building blocks for developing the IS-LM model, Chaprer 11




uses the [S-LM model to explain economic fluctuations and the aggregate
demand curve. [t concludes with an extended case study of the Great Depression,

The study of short-run fluctuations continues in Chapter 12, which focuses on
apgregate demand in an open economy, This chapter presents the Mundell-Fleming
model and shows how monctary and fiscal policics affect the ecanomy under float-
ing and fixed exchange-rate systems. It also discusses the debate over whether
exchange rates should be floating or fixed.

Chapter 13 looks more closely ar appregate supply. It examines various
approaches to explaining the short-run aggregate supply curve and discusses the
short-run tradeofl berween inflation and unemployment.

Chapter 14 develaps a dynamic model of aggregate demand and apggregate
supply. [t builds on ideas that students have already encountered and uses those
wdeas as stepping-stones to take the student close to the frontier of knowledge
concerning short-run economic fluctuations.

Part Five, Macroeconomic Policy Debates

Once the student has command of standard long-run and short-run models of
the economy, the book uses these models as the foundation for discussing some
of the key debates over economic policy. Chapter 15 considers the debate over
how policymakers should respond to short-run economic fluctuations, It empha-
sizes two broad questions: Should monetary and fiscal policy be active or passive?
Should policy be conducted by rule or by discretion? The chapter presents argu-
ments on both sides of these questions,

Chapter 16 focuses on the various debates over government debr and budger
deficits. It gives some sense abour the magnitude of government indebtedness,
discusses why measuring budget deficits 15 not always straightforward, recaps the
traditional wiew of the effects of government debe, presents Ricardian equiva-
lence as an alternative view, and discusses various other perspectives on govern-
ment debt. As in the previous chapter, students are not handed conclusions but
are given the tools to evaluate the alternative viewpoints on their own.

Part Six, More on the Microeconomics Behind Macroeconomics

After developing theories to explain the economy n the long run and in the
short run and then applying those theories to macroeconomic policy debates,
the book turns to several topics that refine our understanding of the cconomy.
The last three chapters analyze more fully the microecanomics behind macro-
economics. These chapters can be presented at the end of a course, or they can
be covered earlier, depending on an instructor’s preferences.

Chapter 17 presents the various theories of consumer behavior, including the
Keynesian consumption  function, Fisher's model of intertemporal choice,
Modigliani’s life-cycle hypothess, Fricdman's per ome hypothesis, Hall's
random-walk hypothesis, and Laibson's model of instant graufication. Chapter 18
examines the theory behind the investment function. Chapter 19 provides addi-
tional material on the money market, including the role of the banking systen in
determuning the money supply and the Baumol-Tobin model of money demand,
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Epilague

The book ends with a brief epilogue that reviews the broad lessons about which
most mac: ists agree and di some of the most important open
questions. Regardless of which chapters an instructor chooses to cover, this cap-
stone chapter can be used to remind students how the many models and themes
of macroeconomies relate to one another. Here and throughout the book, |
emphiasize that despite the di among macroe ists, there is much
that we know about how the cconomy works.

Alternative Routes Through the Text
I have organized the material in the way that [ prefer to teach intermediate-level
macroeconomics, bur [ understand that other instructors have different prefer-
ences. | tried to keep this in mind as 1 wrote the book so that it would offer a
degree of flexibility. Here are 3 few ways that instructors might consider re-
arranging the material:
> Some instructors are eager to cover short-run economic fluctuations. For
such a course, [ recommend covering Chapters 1 through 4 so students
are grounded in the basics of classical theory and then jumping to
Chapters 9,10, 11, 13, and 14 to cover the model of aggregate denuand
and aggregate supply:
> Some instructors are cager to cover long-run economic growth. These
instructors can cover Chapters 7 and 8 immediately after Chapter 3.
> Aninstructor who wants to defer (or even skip) open—cconomy macro-
ecanomics can put off Chapters 5 and 12 without loss of conninuiry.
> An instructor whe wants to emphasize the microeconomic foundations
of macroeconomics can teach Chapters 17, 18, and 19 early in the course,
such as immediately after Chapter 6 (or even earlier).

Experience with previous editions suggests this text complements well a variery
of approaches to the field.

Learning Tools

1 am pleased that students have found the previous editions of this book user-
friendly. I have tried to make this seventh edition even more so,

Case Studies
Economics comes to life when it is applied to understanding actual events,
Therefore, the numerous Case Studies (many new or revised in this edition) are
an important learning tool, integrated closely with the theoretical material pre-
sented in cach chapter. The frequency with which these Case Studies occur
ensures that a student does not have to grapple with an overdose of theory before
seeing the theory applied. Students report that the Case Studies are their favorite
part of the boak



FYi Boxes

These boxes present ancillary material “for your information." T use these boxes
to clarify difficult ¢ pis, to provide additional information about the tools of
economics, and to show how economics relates to our daily lives. Several are new
or revised in this edition.

Graphs

Understanding graphical analysis 15 2 key part of learning macroeconamies, and
1 have worked hard to make the Ggures easy to follow. I often use comment boxes
within figures that describe briefly and draw attention to the important points
that the figures lustrate. They should help students both learn and review the
material,

Mathematical Notes

I use occasional mathematical footnotes to keep more difficult material our of
the body of the text. These notes make an argument more rigorous or present a

proof of 2 mathematical result. They can easily be skipped by those students who
have not been introduced to the necessary mathematical tools.

Chapter Summaries

Every chapter ends with a brief, nontechnical summary of its major lessons. Stu-
dents can use the summaries to place the material in perspective and to review
for exams,

Key Concepts

Learning the language of a field is a major part of any course. Within the chap-
ter, cach key concept is in boldface when it is introduced. At the end of the
chapter, the key concepts are listed for review,

Ouestions for Review

After studying a chapter, students can i diately tese their und, ding of its
buasic lessons by answering the Questions for Review.

Prablems and Applications

Every chapter includes Problems and Apphcations designed for homework
assignments, Some of these are numerical applications of the theory in the chap-
ter. Others encourage the student to go beyond the material in the chapter by
addressing new issues that are closely related 1o the chapter topics,

Chapter Appendices

Several chapters include appendices that offer additional 1al, i at
a higher level of mathematical sophistication. These are designed so that instruc-
tors can cover certain topics in greater depth if they wish. The appendices can
be skipped altogether without loss of continuity.
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Glossary

To help students become fanular with the | i
sary of more than 230 terms is provided at the back of the book.

a glos-

of macroee

Translations
The English-language version of this book has been used in dozens of coun-
tries. To make the book more accessible for students around the world, edi-
tions are (or will soon be) available in 15 other | Armenian, Chinese,
French, German, Greek, Hungarian, Indonesian, Italian, Japanese, Korean, Por-
tuguese, Fiomanian, Pussian, Spanish, and Ukrinian, In addition, 3 Canadi
S'th!Bﬂ CO:\\ll'hor:d with William Scarth (McMaster University) and a
hored with Mark Taylor (University of Warwick)

are :w:ulabie Instructors who would like information about these versions of
the book should contact Worth Publishers,

Acknowledgments
Since | started writing the Grst edition of this book two decades ago, haw: ben-
efited from the input of many and coll n the ec pro-

fession, Now that the book is in its seventh edition, these individuals are too
numerous to list in their entirery, However, I continue to be grareful for their
willingness to have given up their scarce time 1o help me improve the econom-

ics and pedagogy of this text. Their advice has made this book a better teaching

tool for hundreds of ol ds of stud, arsund the world.
1 would like to mention those instructars whose recent input shaped this new
edition:
Jinhui Hai Mancy Jianakoplos John Neri
Ceogetown Llniversity Colorado State University Umiversity of Maryland
Joydeep Bhattacharya George Karras Christina Peters
Tovnr State University Uhmivvrnty of Minois at Chicage  Uiversity of Colorado
Fonald Cronovich Roger Kaufman al Bowlder
Curthage College Swiith Coltege Jeffrey Reynolds
Massimilisno De Santis  Manfred W, Keil Northenn Dlineir Univenity
Dartmouth College Claremont McKenna David Romer
John Driscoll College Unniversity of Califrmic
Federal Reserve Bound John Leahy ot Berkelcy
Jamies Fackler NawYork University Brian Rosario
University of Kentucky Christopher Magee American River College
Chris Foote Bichonell University Naveen Sarna
Fedensl Reserve Ranke of Robert Martel Northeen Virginia
Baston Lhwersity of Coneetient Gamumunity Colloge
David R. Hakes Meghan Millea Mark Siegler

Uneversity of Northem Towa

Christopher House
Ulniversity of Michigan

Mississippi State Unversity

Robert Murphy
Baston College

Caltformia State University
al Saramento



David Spencer Mora Underwood Hill Yang

Brigham Yenug University University of Ceritral Florida  Georgie Sauthern University
Henry 5. Terrell Jacjoon Woo Noam Yuchtman
University of Maryland DiePanl University Harvard University

Tn addition, 1 am grateful to Stacy Carlson, a student at Harvard, who helped
me update the data, refine my prose, and proofread the entire book.

The people at Worth Publishers have conti 1 to be genial and dedi-
cated. 1 would like to thank Catherine Woods, Senior Publisher; Craig Bleyer,
Senior Pubhisher; Samh Dorger, Acquisitions Editor; Scott Guile, Senior Market-
ing Manager; Marie McHale, Senior Development Editor; Paul Shensa, Consult-
ing Editor; Tom Acox, Media and Supplements Assistant Editor; Lormine
Klimowich, Associute Media and Supplements Editor; Steven Rigolosi, Director
of Market Research and Development; Dana Kasowitz, Project Editor; Tracey
Kuchn, Associate Managing Editor; Barbara Seixas, Production Manager; Barbara
Reingold, Art Director; Vick: Tomaselli, Design Manager; Kevin Kall, Layout
Desipner; Karen Osborne, Copyeditor; Laura McGinn, Supplements Editor; and
Stacey Alexander, Supplenents Manager,

Many other people made valuable contributions s well, Most important, Jane
Tufts, freelance developmental editor, worked her magic on this book once
again, confirming that she's the best in the business, Alexandra Mickerson did a
great job preparing the index. Deborah Mankiw, my wife and in-house editor,
continued to be the first reader of new material, providing the right mix of erit-
icism and encouragement.

Finally, | would like to thank my three children, Catherine, Nicholas, and

Peter. They helped ly with this revi both by providing a pleas-
ant distraction and by inding me that books are written for the next
generation.

1. Howsog P

Cambridge, Massachusetts
May 2009
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Supplements and Media

arth Publishers has worked closely with Greg Mankiw and a team of
talented cconomics instructors to put together a varicty of supple-
ments to aid instructors and students. We have been delighted at the
1 Here s a y of

positive feedback we have d on these supy
the resources available.

For Instructors

Instructor’s Resources

Tobert G. Murphy (Boston College) has revised the impressive resource manual
for instructors to appear on the instructor’s portion of the Web site. For each
chapter of this book, the manual contains notes to the instructor, a detiled lec-
ture outline, additional case studies, and coverage of advanced topics. Instructors
can use the manual to prepare their lectures, and they can reproduce whatever
pages they choose as handouts for students, Professor Murphy has also created 2
Dismal Scientist Activity (www.dismalscientist.com) for each chapter. Each activ-
ity chall dents to bine the chaprer k ledge with a high-p
busines d.n:b:m: and analysis service that offers real-time monitoring of the
global economy.

Salutions Manual

Nor Underwood (University of Central Florida) has updated the Solutions May-
wal for all of the Questions for Review and Problems and Applications. The man-
ual alsa contains the annwers to selected questions from the Smdent Guide and

Wirlbook,

Test Bank

Nancy Jianakoplos (Colorado State University) has updated and revised the Tagr
Bank: so that it now includes nearly 2,100 multiple-choice questions, numerical
problems, and short-answer graphical questions to accompany each chapter of
the text. The Tést Bank is available both as a printed book and on 1 CD-ROM,
The CD includes our flexible test-generating software, which instructors can use
to easily write and edit questions as well as ereate and prine tests.

PowerPoint Slides

Ronald Cronovich (Carthage College) has prepared PowerPoint presentarions
of the material in each chapter. They feature animated graphs with careful



explanations and additional case studies, data, and helpful notes to the instruc-
tor, Designed to be customized or used "as is” they include easy instructions
for those who have little experience with PowerPoint. They are available on
the companion Web site.

For Students
Student Guide and Workbook
Rooger Kaufman (Smith College) has revised his superh study guide for students,

This

guide offers various ways for students to learn the material in the text and

assess their undestanding.

>

Y

v

¥

Fill-Tnt Questions give students the opportunity to review and check their
knowledge of the key terms and concepts in each chapter.

Maultiple-Clioice Quiestions allow students to test themselves on chapter
material,

Exerases guide students step by step through the various models using
graphs and numerical examples.

Problems ask students to apply the models on their own

Questions to Think About require eritical thinking as well g economic
analysis,

Duta Questions ask students to obtamn and learn about readily available
economic data.

Online Offerings
EconPortal, Available Spring 2010

EconPortal provides a powerful, easy-to-use, customizable teaching and learning

system plete with the foll

>

L

i Lo

An Interactive eBook: with Embedded Leaming Resources. The eBook's
funcuomllry provides for highlighting, note-taking, graph and example

B a full hable glossary, and a full text search. Embedded
icons link students directly to resources available to enhance their
understanding of the key concepts. These resources include the Student
PowerPoint Tutorials developed by Mannig Simidian, which provide an
animated set of tutorials for each chapter.

A Fully Integrated Learning Marag t Systeni, The EconPortal is meant
to be a one-stop shop for all the resources tied to the book, The system
carefully integrates the teaching and learning resources for the book into
an easy-to-use system. Instructors can assign and track any aspect of their
students’ work.
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Companion Web Site for Students and Instructors
(W“I‘\V.wm-”r Llick ).fom‘r’) Leis }

The companion site is a virtwal study guide for students and an excellent
resource for mstructors. Joydeep Bhattacharya (lowa State University) has
updated the innovative software package for students. For each chapter in the
texthook, the tools on the companion Web site include the following:

> Self-Tests, Students ean test their knowledge of the material in the book
by taking multiple-choice tests on any chapter. After the student
ponds, the prog plains the answer and directs the student to

specific sections in the book for additional study. Students may also test
their knowledge of key terms using the flashcards.
> Wb Links. Students can access real-world information via specifically
chosen hyperlinks relating to chapter content.

> Sumple Essays. Students can view chapter-specific essay questions followed
by sample cssay answers.

* Data Platter. Originally created by David Weil, Brown University, this tool
enables students to explore macroeconomic data with time-series graphs
and scatterplots,

= Matro Models. These modules provide simulations of the models presented
in the book. Students can change the exogenous variables and see the
outcormes in terms of shifting curves and recaleulated numerical values of
the endogenous varisbles. Each module contains exercises that instructors
can assign as homework,

» A Game for Macroeconanmists, Also originally created by David Weil, Brown
University, the game allows students to become president of the United
States in the year 2009 and to make macrocconomic pohicy decisions
based on news cvents, cconomic statistics, and approval racings, It gives
students a sense of the complex interconnections that influence the

economy. It is also fun to play.
> Student PowerPoint Titorials, This animared set of rutorials developed by
Mannig Simidian (also available with the eHook and EconPortal,
mentioned carlier) highlights key points in cach chapter. Students are
offered another way to learn the material. Dynamic macroeconomic
madels come alive with shifting curves, colorful equations, graphics,
and humor.
> Flasheards, Students can test their knowledge of the definitions in the
glossary with these virtual fasheards.

Ao with the Iustawtor’s Resources (see p xovxii), the following adifitional instructor
support material & available:
= PowerPoiut Lecture Presentations. As mentioned earlier, these customizable
Powerloint slides, prepared by Ronald Cronovich (Carthape College), are
designed to assist instructors with lecture preparation and presentarions,



> lmages From the Textbook. Instructors have access to a complete set of
figures and tables from the textbook in high-resolution and low-
resolution JPEG formats. The textbook art has been processed for “high-
resolution” (150 dpi). These Bgures and photographs have been especially

formatted for maximum readability in large lectore halls and follow stan-
dards that were set and tested in 3 real university auditorium.

¥

Solutions Mumial. Instructors have access to an electromc version of the

printed manual, which consists of detailed solutions to the Questions for
Review and Problems and Applications,

Q..

aplia

Aplia, founded by Paul Homer, Stanford University, was the first Web-based com-
pany to integeate pedagogical features from a textbook with interactive media. This
is the first intermediare macrocconomics text offered by Aplia. The features of this
text have been combined with Aplia’s interactive miedia to save instructors’ tne
and encourage and reinforce students’ learning. The integrated online version of
the Apha media and this text (available for spring 2010 courses) will include extra
problem sets, regularly updated news analyses, and instant online reports thar allow
instructors to target student trouble areas more efficiently. For a preview of Aplia
materials and to learn more, visit hup:/ fawwaplia.com/worth.

eBook
Students who purchase the elook have access to these interactive features:
» Quick, mtuirive navigation
> Customizable note-taking
» Highhghting
» Searchable glossary
With the eBook, instructors can do the following:
» Focus only on the chapters they want to use, Instructors can assign the entire

text or a custom version with only the chaprers that correspond to their
syllabus. Students see the customized version, with selected chaprers only.

» Annotate any page of the rext. Instructors’ notes can include text, Web
links, and even photos and images from the book’s media or other

sources, Students can get an eBook annotated just for them, customized
for the course,

WebCT

The Mankiw WebCT e-pack enables mstructors to create a thorough online
course or a course Web site. The e-pack contains onling materials that facilitate
entical thinking and learning, including preprogramumed quizzes and tests that
are fully functional in the WebCT environment.
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BlackBoard

The Mankiw BlackBoard course cartridge makes it possible to combine Black=-
Board’s popular tools and easy-to-use interface with the text’s Web content,
ncluding preprogrammed quizzes and tests. The result is an interactive, compre-
hensive online course that allows for effortless impl t,and
use, The files are organized and prebuilt to work within the Bla:kBontd software.

Additional Offerings

i-clicker

Developed by a team of University of Hlinois physicists, i-clicker i the most flexi-
ble and most reliable ¢l T system available. It is the only solution cre-
ated for educators, by educ ith cont product impro made

through direct classroom testng and fculty feedback. No matter their level of tech-
mical expertise, instructors will appreciate the i-clicker because the focus remains on
teaching, not the technology. To learn more about packaging i-clicker with this
textbook, please contace your local sales representative or visit wwwiclicker.com.

The Wall Street Journal Edition

For adopters of this text, Worth Publishers and The Iall Street_fournal are offer-
ing a 15-week subscription to students at a tremendous savings. Instructors also
receive their own free Wll Street_fonrmal subscription plus additional instructor
supplements created exchusively by The Wall Street fournal. Please contact your
local sales representative for more information or go to The Wl Street Journal
online at wwwwsj.com.

Financial Times Edition

For adopters of this text, Worth Publishers and the Fiuandal Times are offering a
15-week subscripnion to students at a tremendous savings. Instructors also receive
their own free Financial Titmes subscription for one year. Students and instructors
may access research and archived information at www.(f.com.

Dismal Scientist

A high-powered business database and analysis service comes to the classroom!
Dismal Scientist offers real-time monitoring of the global economy, produced
locally by ec ists and other professionals at Moody’s E Y.Com around
the world, Dismal Scienrist i.t_fmu when packaged with this text. Please contact
your lacal sales representative or go to www.dismalscientist.com,

Tlie Econmist has parmered with Worth Publishers to ereate an exclusive offer we
believe will enhance the clisoom experience. Faculty receive a complimentary




15-week subscription when 10 or more students purchase a subscription. Students
get 15 wsues of The Economist for just $15. That's a savings of 85 percent off the
caver price,

Inside and outside the cl The E st provides a global perspective
that helps students keep abreast of what’s going on in the world and provides
insight into how the world views the United States.

Each subscription imnchades:

» Spetial Reports, Approamately 20 times a year, The Economist publishes a
Special Report providing in-depth analysis that highlights a specific
country, industry, or hot-button issue,

> ‘Technology Quarterly Suppl This suppl | e
technology that could potentially transform lves, business models,
industries, governments, and financial markets.

» Erononmist.com, Unlimited access to The Ecomomist’s Web site is free with a
print subscription.

Included on The Economist Web site:
» Searchable Archive. Subscribers have full access to 28,000+ articles.

» Exclusive Online Research Tools. Tools include Articles by Subject,

Backgrounders, Surveys, E A-Z, Style Guude, Weekly Indicators,
and Currency Converter,

> The Full Audio Edition. The entire magazine or specific sections are
available for download

» The Economist Debate Series. The essence of Oxford-style debate is
available in an interactive online forum

» Duily Columns, These feature columns are available exclusively online,
covering vicws on business, the market, personal technology, the arts, and
much more.

> Correspondent’s Diary, Each week, an Eaonomist wrater from a different
country details experiences and offers opinions.

» Blogs. Blogs cover economics as well as ULS, and European politics.

To get 15 issues of The Economst for just $13, go to www.economistacademic,
com/worth.
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The Science of Macroeconomics

The whole of seience is nothing more than the refinement of everyday thinking.

—Albert Einsiein

What Macroeconomists Study

hy have some countries experienced rapid growth in incomes over
W:hr past century while athers stay mired in poverty? Why do some

countries have high mtes of inflation while others maintain stable
prices? Why do all countries experience recessions and depressions—recurrent
periods of falling ncomes and rising unemploviment—and how can EOVertment
policy reduce the frequency and severity of these episades? Macroeconomics,
the study of the economy as a whole, attempts to answer these and many relat-
ed questions.

To appreciate the importance of macrocconomics, you need only read the
newspaper o listen to the news. Every day you can sce headlines such as
INCOME GROWTH REBOUNDS, FED MOVES TO COMBAT TNFLA-
TION, or STOCKS FALL AMID RECESSION FEARS These macmoeconomic
events may scem abstract, but they touch all of our lives, Business executives fore-
casting the demand for their products must guess how fast consumers’ inconyes
will grow. Senior citizens hiving on fixed incomes wonder how fast prices will
rise. Recent college graduates looking for jobs hope that the economy will boam
and that firms will be hiring.

Because Iil( state i)tI”’“' CL"}“UI"Y HfrCLlV L'\'EI'}‘U“E. INACTOCCONOIMIC 1S5ues Play
a central tole in national political debates Voters are aware of how the economy
it doing, and they know that government policy can affect the economy in pow-
erful ways. As a result, the popularity of the mcumbent president often rises
when the economy 15 doing well and falls when it is doing poorly.

Macroeconomic issues are also central to world pelines, and if you read the
international news, you will quickly start thinking about macroeconomic ques-
tions, Was it a good move for moch of Europe to adopt 3 common currency?
Should China maintain a fised exchange rate agamst the U.S. dollar? Why is the
United States running large trade deficits? How can poor nations raise their
standard of living? When world leaders meet, these topics are often high on
their agenda
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Although the job of making economic policy belongs to world leaders, the

Jjob of explaining the workings of the economy as a whole falls to macroecono-
mists. Toward this end, macroeconomists collect data on inconies, pricci._une’m—
ployment, and many other variables from different time periods and different
countrics. They then attempt to formulate general theories o exphain these data.
Like astronomers studying the evolution of stars or biologists studying the i
lution of species, macroeconomists cannot conduct controlled experiments in 3
laboratory. Instead, they must make use of the data that history gives them.
Macroeconomists observe that economies differ across countries and that they
change over time. These observations provide both the motivation for develop-
ing macroeconomic theories and the data for testing them,

To be sure, macroeconomics is a young and imperfect science. The macmoecon-
omist’s ability to predict the future course of economic events is no better than the
meteorologist’s ability to predict next month’s weather, But, as you will sce, macro-
ecanomists know quite a lot about how economies work. This knowledge is use-
ful both for expluining economic events and for formulating econamic policy.

Every er has its own economic problents. In the 19705, Presidents Fichard

Nixon, Gerald Ford, and Jimmy Carter all wrestled in vain with a rising rate of

inflation. In the 19805, inflation subsided, but Presidents Ronald Reagan and

George Dush presided over large federal budget deficits. In the 19905, with Pres-

ident Bill Clinton in the Oval Office, the economy and stock market enjoyed a

remarkable boom, and the federal budget turned from deficit to surplus. Bur ag

Clinton left office, the stock market was in retreat, and the economy was heading

into recession, In 2001 President George W, Bush reduced taxes to help end the

recession, but the tax cuts also contributed to a reemergence of budget deficits,

President Barack Obama moved into the White Howse in 2009 in a period of

heigt i economic turbulence. The economy was reeling from a financial crisis,
driven by a large drop in housing prices and a steep rise in mortgage defaults. The
crisis was spreading to other sectors and pushing the avenall economy into anath-
er recession. The nagnitude of the downturn was uncertain as this book was going
to press, but some observers feared the recession might be deep. In some minds, the

financial crisis raised the specter of the Great Depression of the 1930k, when in its
worst year one out of four Americans who wanted to work could not find a job,
I 2008 and 2009, officials in the Treasury, Federal Reeserve, and other parts of gov-
ernment were acting vigorously to prevent a recurrence of that outcome,

Macroeconomic history is nat a simple story, but it provides a rich motivation

for macroeconomic theary. While the basic principles of macroeconomics do notr
change from decade to decade, the macrocconomist must apply these principles
with fexibility and ereativity to meet changing circ o5

The Historical Performance of the U.S. Economy

Economists use many types of data to measure the performance of an econo-
my: Three macrocconomic variables are especially important: real gross domes-
tic product (GDP), the anflation rate, and the unemployment rate. Real GDP
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measures the total income of everyone in the economy (adjusted for the level
of prices). The inflation rate measures how fast prices are rising, The unem-
ployment rate measurcs the fraction of the labor force that is out of work.
Macroeconomists study how these variables are determined, why they change
over time, and how they interact with one another,

Figure 1-1 shows real GDP per person in the United States. Two aspeets of
thas figure are noteworthy: First, real GDP grows over time, Real GDP per per-
son today is abour eight tines higher than it was in 1900, This growth in aver-
age income allows us to enjoy 3 much higher standard of living than our
great-grandparents did. Second, although real GDP rises in most years, this
growth 15 not steady. There are repeated periods during which real GDP falls,
the most dramatic instance being the carly 19305, Such periods are called
recessions if they are mild and depressions if they are more severe. Not sur-
prisingly, periods of decliming income are associated with substantial econom-

ic hardship.

Real GDP per person
(2000 dollars)
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Real GDP per Person In the U.S. Economy Real GDP measures the total
income of everyone in the economy, and real GDP per person measures the
income of the average person in the economy, This figure shows that real
GOP per person tends to grow over time and that this normal groweh is

dmes i pted by periods of declining income, called recessions

or depressions.

Nate: Real GOP is plotted here on a loganthmic scale. On such 2 scale, equal distances on
the vertical aeis represent equal percentage changes. Thus, the distance between $4,000 and
48,000 (a 100 percent change) is the same as the distance beoween $5,000 and $16,000
{a 100 percent change).

Saurte: U5, Department of Commerce and Economic Hissory Servces.
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The Inflatlon Rate In the U.S5. Economy The inflation rare measures the percent-
age change in the average level of prices from the year before. When the inflation
rate is abave zero, prices are rising. When it is below zero, prices are falling. Ifthe
inflation rate declines but remains positive, prices are rising but at a slower rare.

Mate: The inflatson rate is measured here uning the GOP deflacor.
Sewrce. LS. Department of Commerce and Econosric History Senices,

Figure 1-2 shows the US, inflation rare. You can sce that inflation varies substan-
tially over time. In the first half of the rwentieth century, the inflation rate averaged
only slightly above zero. Periods of filling prices, called deflation, were almost as
common as periods of rising prices. By contrast, inflation has been the norm dur.
ing the past half century, Inflation became mast severe during the late 19705, when

prices rose at 1 rate of almost 10 percent per year. In recent years, the inflation rage
has been about 2 or 3 percent per year, indicating that prices have been fairly stable.
Figure 1-3 shows the ULS. unemployment rate. Natice that there :s always

some unemployment in the economy. In addition, although the
rate has no long-term trend, it varies substantially from v_.'mr to year. Recessions
and depressions are associated with lly high pl . The highest

rates of unemployment were reached during the Great Depression of the 19305,

These three figures offer a glimpse at the history of the ULS, economy. In the
chapeers that follow, we first discuss how these variables are measured and then
develop theories ta explan how they behave. m
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The Unemployment Rate in the U.S, E The ploy rate
the pereentage of people in the labar force who do not have jobs. This figure shows

that the economy always has some unemployment and that the amount fluctuates
from year to year.

Spurce: U5, Department of Labar and LS. Bureau of the Cersus ( Historice! Statistis of the Unvted States:
Colonial Timey to 1970},

How Economists Think

Economists often study politically charged 1ssues, but they try to address these
issues with a scientist’s objectivity. Like any science, economics has its own set of
tools—terminolopy, data, and a way of thinking—that can seem foreign and
arcane to the layman. The best way to become familiar with these tools is to prac-
tice using them, and this book affords you ample oppertuniry to do so, To make
these tools less forbidding, however, let's discuss a few of them here,

Theory as Model Building

Young children learn much abour the world around them by playing with toy
versions of real objects. For instance, they often put together models of cars,
trains, or planes. These models are far from realistic, but the model-builder



6] panrT 1 Introduetion

Percent
- Worid Great  World Karean Vielnam r’"'“”-"'_‘:"_""‘:g e
o Warl  Depreision Warll War e g
0~
Inflation 15
o
terronst
1 attack
M
BT »
Vi | v
Sl
Deflacion 4 ~10
e
20 LBl ! | 1 1 L I
1900 1910 1920 1930 1940 1950 1960 1970 1980 1590 2000
Year

The Inflation Rate In the U.5. Economy The inflation rate measures the percent-
age change in the average level of prices from the year before. When the inflation
rate is above zero, prices are rising. When it is below zero, prices are falling. Ifthe
inflation rate declines but remains positive, prices are sing but ar a slower rate.

Hote: The milation rate i measured here using the GOP deflator.
Sourve: U5, Department of Commerce and Economic History Senvces.

Figure 1-2 shows the U.S. mflation rate, You can see that inflation varies substan-
tially over time. In the first half of the rwentieth century, the inflation rate averaged
only slightly above zem. Periods of filling prices, called deflation, were almost as
common as periods of rising prices, By contrast, inflation has been the norm dur-
ingr the past half eentury: Inflaon became most severe during the late 19705, when
prices rose at a rate of almost 10 percent per year. In recent years, the inflation rate
has been about 2 or 3 percent per year, indicating that prices have been firly stable.
Figure 1-3 shows the ULS. unemployment rate. Notice that there .Iﬁ‘ always
some unemployment in the cconomy. In addition, although the unemployment
rate has no long-term trend, it varies substantially from year to year. 'iecessions
and depressions are associated with unusually high unemployment. The highes
rates of unemployment were reached during the Great Depression of the 1930s.
These three figures offer a glimpse at the history of the US. cconomy. In the
chapters that follow, we first discuss how these varables are measured and then
develop theories to explain how they behave. m
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the percentage of peaple in the labor force who do not hmjuh;. This figure shows
that the econaimy always has some unemployment and thar the amount fAuctuares

from year to year.

Sourre: U5, Depariment of Labar and U.5. Burean of the Census (Histanc! Stonistics of the United Stater:

Corlownial Time ta 1970).

How Economists Think

Economists often study politically charged issues, but they try to address these
issues with a scientist’s objectivity. Like any science, economics has its own set of
took—terminology, data, and a way of thinking—that can seem foreign and
arcane to the layman. The best way to beeame familiar with these tools is to prac-
tice using them, and this book affords you ample opportunity to do so. To make
these tools less forbidding, however, let’'s discuss a few of them here,

Theory as Model Building

Young children learn much about the world around them by playing with toy
versions of real objects. For instance, they often put together models of cars,
traing, or planes. These models are far from realistic, but the model-builder
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learns a lot from them nonetheless. The model illustrates the essence of the real
abject it is designed to ble. (In addition, for many children, building
models 1 fun.)

Ec ists also use dels to und d the world, but an economist’s
model is more likely to be made of symbols and equations than plastic and
glue. Economists build their “toy economies” to help explain economic vari-
ables, such as GDF, inflation, and ployment. E ic models 1ll
often in mathematical terms, the relationships among the varables. Models
are useful because they help us to dispense with irrelevant details and ro focus
on underlying 1 (In addition, for many economists, building mod-
els 15 fun.)

Models have two kinds of variables: endogenous variables and exogenous vari-
ables. Endogenous variables are those variables that a model tries to explain.
Exogenous variables arc those variables that a model takes as given. The pur-
pose of 2 model is to show how the exog: iables affect the end
variables. In other words, as Figure 1-4 illustrates, exogenous variables come from
outside the model and seeve as the model’s input, whereas endogenous variables
are determined within the model and are the model’s ourput.

How Models Work Models are simplified theories that show the key
laronships amaong ic variables. The exog ables are
those that come from outside the model, The endogenous variables are

thase thar the model explains. The model shows how changes in the

g iables affect the endog variables.

To make these ideas more concrete, lees review the most celebrated of all ecg-
nomic modeli—the model of supply and d 1. Imagine that an ee
wanted to figure out what factors influence the price of pizza and the quant :
of pizza sold, He or she would develop a model that described the behavior .I:.Yr
pizza buyers, the behaviar of pizza sellers, and their interaction in the marker for
pizza. For ple, the cc ist supp that the quantity of pizza demanded
by consumers Qf depends on the price of pizza P and on aggregate income 1
This relationship is expressed in the equation :

Q'=D(RY),

where D( } represents the demand function. Similarly, the cc i
thar the quantity of pizza supplied by pizzerias Q* depends on the price ol'prirg; r
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and on the price of materials P, such as cheese, tomatoes, flour, and anchovies.
‘This relationship 15 expressed as
Q' =S8(p P,
where §( ) represents the supply function. Finally, the economist assumes that the

price of pizza adjusts to bring the g pplied and quantity d A
balance:

Q@=ql
These three cquations compose a model of the marker for pizza,

The economist illustrates the model with a supply-and-demand diagram, as in
Figure 1-5. The demand curve shows the rel hip b

ip the quantity of
pizza demanded and the price of pizza, holding agrregate income constant, The
d d curve slopes | because a higher price of pizza encourages con-

sumers to switch to other foods and buy less pizza. The supply curve shows the
relationship between the quantity of pizza supplied and the price of pizza, holding
the price of materials constant. The supply curve slopes upward because 2 higher
price of pizea makes selling pizza more profitable, which encourages pizzerias to
produce more of it. The equilibrium for the market is the price and quantity at
which the supply and demand curves intersect. At the equiliboum price, con-
sumers choose to buy the amount of pizza that pizzenias choose to produce.

This model of the pizza market has rwo exogenous variables and two endoge-
nous variables. The exogenous variables are aguregate income and the price of

FIGURE 1-5

Price of pizza, P The Model of Supply and
s Suiply Demand The most Rmous
economic model is that of
supply and demand fora
good or service—in this case,
pizza. The demand curve is 2
downward sloping curve
relating the price of pizza to
Market the quantity of pizza that con-
.......................... : suimers desnand; The supply
curve is an upward-sloping
eurye relating the price of
pizza to the quantty of pizza
: Demand | that P?pu_;gplr- Tl_u“ o5,
L & price of pzza adiusts until
& mm : quantity supphied equals the
: quannz:_emndcd The
. : point where the two curves
Quangiy of pizza, © cross Is the market equilibri
um, which shows the equilib-
fium price of pizza and the
- equilibrium quantity of pizza.

Eguit
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materials. The mode! doss not attempt to explain them but instead takes them as
given (perhaps to be explained by another model). The endogenous variables are
the price of pizza and the quantity of pizza exchanged. These are the variables
that the model artempts to explain.
The model can be used to show how a change in one of the exogenous vari-
ables affects both endogenous variables, For example, il aggregate income
increases, then the demand for pizza increases, as in panel (3) of Figure. 1-6.The
model shows that both the equilibriom price and the equilibrium quantity of
pizza rise. Similarly, if the price of materials increases, then the supply of pizza
decreases, as in panel (b) of Figure 1-6. The madel shows that in this case the

FIGURE 1

Price of pizza, P

(a) A Shiftin Demand

Price of picza, P

3 m— ),

Quantity of pizza, @

(b) A Shiftin Supply

o

L e #

Quantity of pizza, O

Changes In Equilibrium In
panel {a}, a nise in aggregate
incame causes the demand
for pizea to increase: acany
fiven price, consumers now
want to buy more pizza. This
is represented by a ngheward
shift in the demand curve |
fram Dy to Dy, The markec )
maves to the new intersec-
tion of supply and demand,
The equilibium price rises
from Py to Py, and the equi-
librium quantity of pizza rises
from @y ta Q. In panel (b),
a rise in the price of materi-
als decreases the supply of
Pizza: at any given price,
pizzenas find thac the sale of
pizza is less profitable and
therefare choose to produce
less pizza. This is represented
by a lefoward shift in the sup-
ply curve from 5; to 5;. The
market moves ta the new
intersection of supply and
demand. The equilibrium
price rises from P, to Py, and
the equilibrium quantity fafls
from © to 0,
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equilibrium price of pizza rises and the equilibrium quantity of pizza falls. Thus,
the model shows how changes either in aggregate income or in the price of
materials affeet price and quantity in the market for pizza.

Like all models, this model of the pizza macket makes simplifying assumptions,
The madel does not take into account, for example, that every pizzeria is in a
different location. For each customer, one pizzeria is more convement than the
others, and thus przzenas have some ability to set their own prices. The model
assumes that there is a single price for pizza, but in fact there could be a differ-
ent price AL eVEry pIZZEria.

How should we react to the model’s lack of realism? Should we discard the
simple model of pizza supply and demand? Should we attempt to build 2 more
complex model that allows for diverse pizza prices? The answers to these ques—
tons depend on our purpose. If our goal is to explan how the price of cheese
affects the average price of pizza and the amount of pizza sold, then the diversi-
ty of pizza prices is probably not important. The simple model of the pizza mar-
ket does a good job of addressing that issue. Yet if our goal is to explain why

towns with ten pizzerias have lower pizza prices than towns with two, the sini-
ple model is less useful.

Using Functions to Express
Among Variables :

All economic models express relationships amang | tn this case, the demand function is
economic variables. Often, t'hefe relationships arv.e | D(P, ¥) = 60~ 10P +2¥
uptr_ﬂ:d as functions. A function is a mathemati-

cal concept that shows how one variable depends
on a set of other variables. For exsample, in the
model of the pizza market, we said that the quan-
tity of pizza demanded depends on the price of
pizza and on aggregate income. To express this, |
we use functional notation to write

Relationships

For any price of pizza and aggregare income, this
function gives the corresponding quantity of
pizza demanded. For example, if aggregare
income 15 $10 and the price of pizza is §2, then
the quantity of pizza demanded is 60 pies; if the
price of pizza rises to 83, the quantity of pizza
demanded falls to 50 pies.
o'=DR Y. Functianal nnta:mr allows us to express the
This equation says that the quantity of pizza | general idea that variables are related, even when
demanded 07 is a function of the price of pizza P | we do not have enough information to indicate
and aggregate income ¥, In functional notation, | the precise numerical relationship. For example,
the variable preceding the parentheses denotes | we might know thar the quantity of piza
the function, In this case, O{ ) is the function | demanded falls when the price rises from $2 to
expressing how the variables in parentheses | $3, but we might not know by how much it falls.
determine the quantity of pizza demanded. i In this case, functional notation is useful: as lang
If we knew more about the pizza marker, we | as we know that a relationship among the vari-

could give a numerical formula for the quantity

of pizza demanded. For example, we might be
able to write

Q= 60-10P+2Y

ables ewsts, we can express that relationship
using functional notation.
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The art in economics is in judging when a simplifying :usmn?:im? (such as
assuming a single price of pizza) clarifies our thinking and when it micleads us.
Simphfication is a necessary part of building a uscful model: any model con-
structed to be completely realistic would be too complicated for anyone to
understand, Yet models lead to incorreet conclusions if they assume away features
of the economy that are crucial to the issue at hand. Economic modeling there-
fore requires care and common sense.

The Use Of Multiple Models

Macroeconomists study many facets of the ¢ y- For ple, they

the role of saving in economic growth, the impact of minimum-wage laws on
unemployment, the effect of inflation on interest rates, and the nfluence of trade
policy on the trade balance and exchange mate.

Economists use models to address all of these issues, but no single model can
answer every question, Just as carpenters use different tools for different tasks,
economusts use different models to explain different cconomic phenomena. Stu-
dents of macroeconomics, therefore, must keep in mind that there i no single
“correct” model that is always applicable. Instead, there are many models;vach of
which 15 useful for shedding light on a different facet of the economy. The ficld
of macrocconomics is like a Swiss army kmife—a sct of complementary but dis-
tinct tools that can be applied in different ways in different circumstances.

This book presents many different models that address different questions and
make different assumptions. Remember that 2 model is only as good as its
assumptions and that an assumption that is useful for some purposes may be mis-
leading for others, When using 2 model to address a question, the economist must
keep in mind the underlying assumptions and judge whether they are reasonable
for studying the marter at hand,

Prices: Flexible Versus Sticky

Throughout this book, one group of assumptions will prove especially important—
those concerning the speed at which wages and prices adjust to changing eco-
11

nomic diti Ec i y that the price of a good or 2
service moves quickly to bring quantity supplied and quantity d, led into bal-

ance. [y other words, they assume that markets are normally in equilibrium, so the
price of any good or service is found where the supply and demand curves inter-
sect. This asumption is called market clearing and is central to the model of the
pizza market discussed earlier. For answering most questions, economists use
muarket-clearing models.

Yet the assumption of awrinmions market clearing is not entirely realistic, For
markets to clear continuously, prices must adjust instantly to changes in supply
and demand. In fact, many wages and prices adjust slowly. Labor contracts often
set wages for up to three years. Many firms leave their product prices the same
for long periods of time—for cxample, magazine publishers typically change
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their newsstand prices only every three ar four years. Although market-clearing
models assume that all wages and prices are flexible, in the real world some
wages and prices are sticky.

The apparent stickiness of prices does not make market-clearing models use-
less. After all, prices arc not stuck forever; eventually, they adjust to changes in
supply and demand. Market—clearing models might not describe the economy ar
every instant, but they do describe the equilibrium toward which the economy
gravitates. Therefore, most macoeconomusts believe that price fHexibility 15 a

good ption for studying long: issues, such as the growth in real GDP
that we observe from decade to decade.

For studying short-run issues, such as year-to-year fluctuations mn real GDP
and unemployment, the assumption of price flexibility is less plausible, Over
short periods, many prices in the economy are fixed at predetermined levels.

Therefore, most macroec believe that price stickiness is a better AsSUMp-
tion for studying the short-run behavior of the economy.

Microeconomic Thinking and Macroeconomic Models

Microeconomics is the study of how households and firms make decisions and
how these decisionmakers interact in the marketplace. A central principle of
microecanonics 1 that households and firms oprimize—they do the best they can
for themselves gven their objectives and the constrainis they face. In microeco-
nomic models, households choose their purchases to maximize their level of sat-
isfaction, which economists call wtility, and firms make production deeisions to
maximize their profies.

Because economy-wide events arise from the interaction of many households
and firms, maerc s and microec ics are inextricably linked. When
we study the economy as a whole, we must consider the decisions of individual
cconomic actors. For example, to understand what determines total consumer
spending, we must think about a family deciding how much to spend today and
how much to save for the future. To understand what determines total investment
spending, we must think aboot a Grm deciding whether to build a new factory.
Because aggregate variables are the sum of the variables describing many indi-
vidual decisions, macroeconomic theory rests on a nucroecononiie foundation.

Although microeconomic decisions underhe all economic models, m many
models the optimizing behavior of houscholds and firms 15 implicit rather than
explicit. The model of the pizza market we discussed earlier is an example.
Households' decisions about how much pizza to buy undedie the demand for
pizza, and pizzerias’ decisions about how much pizza to produce underlic the
supply of pizza. Presumably, households make their decisions to maximize utili-
ty, and pizzerias make thewr decisions to maximize profit.Yet the model does not
focus on how these microeconomic decisions are made; instead, it leaves these
decisions 1n the background. Similacly, although

i

microeconomic  decisions
: ic models do not necessar-
ily focus on the optimizing behavior of households and firms, but instead some-
times leave that behavior in the background.

macroce ic ph mac
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Nobel Macroeconomists

The winner of the Nobel Prize in economics is | ing an infinite discounted sum of ene-period util
announced every Octaber. Many winners have | ities, bu you couldn’s prove it by me. To me it
been macroeconamists whose work we study in | fele as if | were saying to myself: 'What the hell

this book. Here are a few of them, along with | Aobert Lucas (Nobel 1995): “In public school sci-
some of their own wards about how they chose | ence was an unending and not very well organized
their field of study: | fist of things other people had discovered long ago.

Miltor Friedman (Mabel 1976); "| graduatzd from * In eollege, | learned something abour the process
callege in 1932, when the United States was at the | of scientific discovery, bur what [ learned dud.nm:
battom of the deepest depression in its history !l artract me as a career possibilicy. .. . \-'\Ifhal.' I liked
before or since. The dominant problem of the time | thinking about were politics and social issues.”
was econamics. How to get out of the depression? | George Akerfaf (Nabel 2001): “"When | Went to
How to reduce unemployment? What explained the | Yale, | was convinced that | wanted to be eitheran
paradox of great need on the one hand and unused | economist or an historian. Really, for me it was a
resources on the other? Under the circumstances, | distinction without a difference. IF | was going to
becoming an economist seemed more relevant to | be an histonian, then | would be an economic his-
the buming issues of the day than becoming an | toran. And if | was to be an economist | would
applied mathematician or an actuary.” consider history as the basis for my econamies.”

James Tobin (Nobel 1981): "I was anracted o Edward Prescott (Mobel 2004): “Through discus-
the field for two reasons. One was that economic | sion with [my father], | learned a lot about the way
theory is a fascinanng intell | challenge, on the : busi operated. This was one reason why |
order of mathematics or chess. | liked analyticsand | liked my microeconomics course so much in my
logical argument. . . ., The ather reason was the | first year at Swarthmore College, The price theory
obvious relevance of economics to understanding | that | leamed in that course rationalized what |
and perhaps ing the Great Dep " | had leamed from him about the way businesses

Franco Modigham (Nobel 1985): “Forawhileitwas | operate. The other reason was the textbook used
thought thar | should study medicine because my | in thar course, Paul A. Samuelson's Priacples of Fco-
fatherwas a physician. . . . | went to the registration | momics. | loved the way Samuelson laid out the the-
window [0 sign up for medicine, but then | closed .‘I ory in his tescbook, so simply and clearly,”

my eyes and thought of blood! | got pale just think- | Edmund Phelps (Nobel 2006): “Like most Amen-
ing about blood and decided under those condi- | cans entenng college, | started at Amherst College
tions | had better keep away from medicine. , , . | without a predetermined course of study orwithout

Casting about for something to do, | happened to | even a career goal. My tacit assumption was thae |
e Into some economics acthvities. | knew some | would dnift into the world of business—of mancy,
German and was asked to translate from German | doing something tembly smart. In the firsc year,
into lealian some articles for one of the trade assoa- | though, | was awestruck by Plato, Hume and James,
ations. Thus | began to be exposed to the economic | | would probably haye gone into philoso phy were it

problems that were in the German |iterature." | not that my father cajoled and pleaded with me o
Robert Solow (Nobel 1987): “I came back [to | oy a course in economics, which | did the second
college after being in the army] and, almostwith- | year. . . . I was hugely impressed to see that it was

out thinking about ir, signed up to finish my | possible to subject the events in those newspapers |
undergradunu degree as an economics major, had read about to a formal sort ofanalysis_"

The time was such that | had to make a decision If you want to learn more about the Nobel
ina hurry. No doubt | acted as if | were maximiz- Prize and its winners, go to uw.nubelprize.arg_‘

—

1 The fint five qootations are from William Dreit and Barry T Hirveh, eds., Lives of the Lawrvates,
dth ed (Cymibridge, Mass: MIT Press, 2004). The next two are from the Nobel Web site. The last

* one s from Amold Heerge, od, The Malvrs of Moders Evonorics, Vol 11 (Aldershot, UK - Edweard
Elgar Publishing, 1995)
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{E) How This Book Proceeds

This book has six parts. This chapter and the next make up Part One, the Intro-
duction, Chapter 2 discusses how ec ec ic variables, such
as aggregate income, the inflation rate, and the unemployment rate.

Part Two, "Classical Theory: The Economy in the Long Run," presents the
classical model of how the economy works. The key assumption of the classical
maodel is that prices are flexible. That is, with rare exceptions, the classical model
assumes that markets clear. Because the assumption of price fexibility describes
the cconomy only in the long run, classical theory is best suited for analyzing a
time horizon of at least several years.

Part Theee, " Growth Theory: The Economy in the Very Long Run,” builds on
the classical model. It maintains the ptions of price fk y and market
clearing but adds a new emphasis on growth in the capital stock, the labor foree,
and technological knowledge, Growth theary is designed to explain how the
ccononty cvolves over a period of several decades.

Part Four, “Business Cycle Theory: The Economy in the Short Run,” exani-
ines the behavior of the economy when prices are sticky. The
non-market-clearing model developed here is designed to analyze short-run
mssues, such as the reasons for economic fluctuanons and the influence of gov-
ernment policy on thos: Juctuations. It 15 best suited for analyzing the changes
m the economy we observe from manth to month or from year to year.,

Part Five,"Macroccononuc Policy Debates) builds on the previous analysis to
consider what role the government should have in the economy. It considers
how, il at all, the government should respond to short-run Bectuations in real
GDP and ployment. [t also e
debr affects the cconomy.

Part Six, “More on the Microcconomics Behind Macroeconomucs,” presents
some of the microcconomic models that are useful for analyzing macroeconom-
ic tssues, For example, it examines the houschold's decisions regarding how much
to consume and how much money to hold and the firm's decision regarding how
much to invest. These individual decisions together form the larper macroeco-
nomic preture. The goal of studying these microeconemic decisions in detail is
to refine our understanding of the aggregate economy.

the various views of how government

Ssummary

1. Macroeconomics 1 the study of the economy as a whole, including growth
in incomes, changes in prices, and the rate of unemployment. Macroecono-
miists attempt both to explain economic events and to devise palicies to
improve economic performance.

]

. To understand the cconomy, ec use models—theories that simphfy

reality in order to reveal how exogenous variables influence endogenous
variables, The art in the science of econamics 15 in judging whether a
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madel captures the imp lationships for the matter at
hand. Because no single model can answer all questions, macroeconomists
use different models to look at differcnt issues.

3. A key feature of a macroeconomic model is whether it assumes that prices
are flexible or sticky. A ling to most macrocc rists, models with
flexible prices describe the economy in the long run, whereas models with
sticky prices offer a better description of the economy n the short run.

4. Microeconoimics is the study of how firms and individuals make decisions
and how these decisi kers interact. B mac ic events
arise from many microeconomic interactions, all macroeconomic models
must be consistent with microcconomic foundations, even if those founda-
tions are only implicit.

KEY CONCEPTS

Macroeconomics Recesion Exogenous varuables
eal GDP Deptesiion Market clearing

Inflation and deflanon Madek Flexible and sticky prices
Unemployment Endogenous variables Microcconomics

GQUESTIONS FOR REVIEW

1. Explain the difference between macroeconamics 3, What is a market-clearing model? When is i
and microeconamics. How are these two felds appropriate to asume that markets clear?
related?

2. Why do cconomists huild models?

PROBLEMS AND APPLICATIONS

1. What macroccononiic issues have heen in the alfect the price of ice ercam and the quantity of
news lately? ice eream sold. In your explanation, identify the
2. What do you think are the defining chamcteris- exogenous and endogenous variables.
tics of a selence? Does the study of the economy 4. How ofien does the price you pay For a haireyt
have these characterisics? Do you think macro- change? What does your answer imply about the
economics should be called a science? Why or usefulniess of market-cleaning models for analyz-
why not? ing the market for haircurs?

3. Use the model of supply and demand to explain
how a all in the price of fiozen yogurt would



The Data of Macroeconomics

It is a capital wistake to thearize before one has data. Tusensibly one begins to

st facts fo st thearies, instead of theories to fit facts,

—Sherlack Holmes

cientists, economists, and detectives have much in common: they all want

to figure out what's going on in the world around them. To do ths, they

rely on theory and observation, They build theorics in an attempt to make
sense of what they see happening, They then turn to more systematic ohserva-
tion to evaluate the theories” validity. Only when theory and evidence come into
line do they feel they understand the situation. This chapter discusses the types of
observation that economists we to develop and test their theories.

Casnal observation 1 one source of information about what'’s happening in
the cconomy. When you go shopping, you see how fast prices are rising. When
you look for a job, you learn whether firms are hinng, Because we are all par-
ticipants in the economy, we get sone sense of economic conditions as we go
about our lives

A century ago, economists maonitoring the economy had little more to go on
than casual observations. Such fragmentary information made economic policy-
making all the more difficult. One person’s anecdote would sugpest the ccono-
my Was moving in onc direction, while a different persan’s ancedate would
suggest It was mioving in another. Economists needed some way to combine
many individual experiences into a coherent whole. There was an obvious solu-
tion: as the old quip goes, the plural of “anecdote™ 15 "data”

Today, ccononnce data offer a systematic and objective source of information,
and almost every day the newspaper has a story about some newly released sta-
tistic. Most of these statistics are produced by the government. Various govern-
ment agencies survey houscholds and firms to learn about therr economic
actvity—how much they are earmng, what they are buying, what prices they
are charging, whether they have a job or are looking for work, and so on, From
these surveys, various statistics are computed that summarize the state of the
cconomy. Economists use these statstics to study the economy; policymakers use
them to monitor developments and formulate policies.

This chapter focuses on the three statistics that economists and policymakers
wse most often. Gross domestic product, or GDP, tells us the nation’s total

17
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income and the total expenditure on its output of goods and services. The con-
sumer price index, or CPI, measures the level of prices, The unemployment rate
tells us the fraction of workers who are ployed. Tn the following pages, we
see how these statistics are computed and what they tell us about the economy,

74l Measuring the Value of Economic
Activity: Gross Domestic Product

Gross domestic product, or GDP, is ofien considered the best measure of
how well the economy is performing,. This statistic is computed every three
maonths by the Bureau of Econonuc Analysis, a part of the U.S. Department of
Commerce, from a large number of primary data sources. The primary sources
include both administrative data, which are byproducts of government functions
such 35 tax collection, education prog defense, and lation, and statistical
dara, which conie from government surveys of, for example, retail establishments,
manufacturing firms, and farm activity. The purpose of GDP is to summarize
all these data with a ungle number representing the dollar value of economic
actvity in a given period of time.

There are two ways to view this statistic. One way m view GDP i as the tofal
income of cveryone in the economy. Another way to view GDP is as the total expendi-
fure an the econvury’s output of goods and services. From cither viewpoin, it is clear why
GDP isa gauge of economic perf: e. GDP hing people care
about—their incomes. Similarly, an economy with a large output of goods and ser-
vices can better satisfy the demands of houscholds, firms, and the government,

How can GDP measure both the economy’s income and its expenditure an
autput? The reason is that these two quantities are really the same: for the econ-
amy as a whole, income must equal expenditure, That fact, in turn, follows from

an even more fundamental one: because every trnsaction has a buyer and i sell-
cr, every dollar of expenditure by a buyer must become a dollar of income to a
seller, When Joe paints Jane’s house for §1,000, that $1,000 is income 10 Joe and
expenditure by Jane. The mansaction contmbutes $1,000 0 GDP regardless of
whether we are adding up all income or all expenditure,
To understand the meaning of GDP more fully, we turn to national
income accounting, the accounting system wsed to measure GDP and mmany
related statistics,

Income, Expenditure, and the Circular Flow

Imagine an economy that produces a single good, bread, from a single input
hbor, Figure 2-1 illustrates all the economic transactions that accur bcmarq{
households and firms in this economy.

The inner loop in Figure 2-1 represents the flows of bread and labor. The
houscholds sell their labor to the firms. The firms use the hibor of their workers
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The Clrcular Flow
Income (£) This figure illustrates
5 the flows between firms
and households in an
economy that produces
one good, bread, from
ane input, fabor. The
inner loop represents.
the flows of labor and
bread: househalds sell
Lid their labor to firms,
! T ' and the firms sell the
| i Firmi | bread they produce to
§ im0 fo 0| houscholds The outer
s H loop represents the cor-
responding flows of
dollars; households pay
the firms for the bread,
and the firms pay
wages and profit to the
% houschalds. In this
Expendhture {§) ecanomy, GDP is both
b . the total expenditure
on bread and the rotal
income fram the pro-
duction of bread,

F.9
Fi.y

Laber

w

W

Govds (bread)

to produce bread, which the firms in turn sell to the households. Hence, labor
flows fram households to firms, and bread flows from firms to households,

The outer loop in Figure 2-1 sepresents the corresponding flow of dollars,
The houscholds buy bread from the firms. The firms use some of the revenue
from these sales to pay the wages of their workers, and the remainder is the prof-
it belonging to the owners of the firms (who themselves are part of the house-
hold sector). Hence, expenditure on bread flows from howseholds to Grms, and
income in the form of wages and profit flows from firms to houscholds,

GDP measures the flow of dollars in this economy. We can compute it in two
ways. GDE i the total income from the production of bread, which equals the
sum of wages and profit—the top half of the circalar flow of dollars. GDP is also
the total expenditure on purchases of bread—the bortom half of the circular flow
of dallars. To compute GIIP we can look at cither the flow of dollars from firms
to househalds or the flow of dollars from houscholds to firms.

These two ways of computing GDP must be equal because, by the rules of
accounting, the expenditure of buyers on products 15 income to the sellers of
those products, Every transaction that affects expenditure must affect income, and
every transaction that affects income must affect expenditure, For example, sup-
pose that a firm produces and sells one more loaf of bread to a household. Clear-
ly this transaction raises total expenditure on bread, but it also has an equal effect
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Stocks and Flows

two types of quantity variables: stocks and flows. A
stock is a quantity measured at a given point in

unit of time.
A bathtub, shown in Figure 2-2, is the classic
example used to illustrate stocks and flows. The

Many econcmic variables measure a quantity of |
something—a quantity of money, a quantity of |
goods, and so on, Economists distinguich between |

time, whereas a flow is a quantity measured per |

amaunt of water in the tub s a stock: it is the |

quantity of water in the tub at a given point in
time. The amount of water coming out of the
faucet is a flow: it is the quantity of water being
added to the tub per unit of time, Note that we
measure stocks and flows in different units We
say that the bathtub cantains S0 gaflans of warer,

Figure 2-2 Stocks and Flows The amount of
water in a bathtub is a stock: it s a quantty mea-
sured at a gven moment in ome. The amount of
water coming out of the faucet is a flow: icis a
quantity measured per unic of time,

but that water is coming out of the faucet at
5 gallons per minute.

GDP is probably the most important flow
variable in economics: it tells us how many dol-
lars are flowing around the economy's circular
flow per unit of time. When you hear someone
say that the LLS. GDP is $14 trillion, you should
understand that this means that it is $14 million
per year (Equivalently, we could say that U.S.
GOP is $444,000 per second, )

Stocks and flows are often related. In the

| bathtub example, these relationships are clear.

The stack of water in the tub represents the accu-
mulation of the flow aut of the faucer, and the
flow of water represents the change in the stock,
When building theories to explain econamic vari-
ables, it is often useful to determine whether the
variables are stocks or flows and whether any
relationships link them

Here are some examples of related stocks and
flows that we study in future chapters:

| » Aperson’s wealth is a stock; his income and

expenditure are flows.

» The number of unemployed people isa
stock; the number of people losing their jobs
isa flow.

» The amount of capital in the economy s a
stock; the amount of investment is a flaw.

» The government debr is a stock; the govern-

on total income, If the firm produces the extra loaf without hiring any

ment budget deficit is a flow.

more

labor (such as by making the production process more efficient), then profic
increases. If the firm produces the extra loaf by hiring morc libor, then Wayres
f + o’
increase, In both cases, expenditure and income inerease equally

Rules for Computing GDP

In an economy that produces only bread, we can compute GDP by adding up
the total expenditure on bread, Real cconomies, however, include the Pro-
duction and sale ofa vast number of goods and services. To compute GDP for
such a complex economy, it will be helpful to have a mare precise definition:
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Gross domestic product (GDF) is the warket value of all final goods and services pro-
duced within an ecomomy i a given period of time. To sec how this definition is

applied, let’s discuss some of the rules that econamists follow in constructing
this statistic.

Adding Apples and Oranges The US. economy produces many different
goods and services—hamburgers, haireuts, cars, computers, and so on. GDP com-
bines the value of these goods and services into a single measure, The diversity
of products in the econumy complicates the calculation of GDP because differ-
ent products have different values.

Suppose, for example, that the economy produces four apples and three
oranges. How do we compute GDP? We could simply add apples and oranges
and conclude that GDP equals seven pieces of fruit. But this makes scnse anly
if we thought apples and oranges had equal value, which is generally not true.
(This would be even clearer if the economy had produced four watermelons
and three grapes.)

Ta compute the total value of different goods and services, the national
income accounts use market prices because these prices reflect how much peo-

ple are willing to pay for a good or service. Thus, if apples cost $0.50 each and
oranges cost $1.00 each, GDP would be

GDP = (Price of Apples ¥ Quantity of Apples)
+ (Price of Oranges ¥ Quantity of Oranges)
= ($0.50 x 4) + (§1.00 x 3)
= $5.00.

GDP equals §5.00—the value of all the apples, $2.00, plus the value of all the
oranges, $3.00.

Used Goods When the Topps Company makes a package of baseball cards and
sells 1t for 50 cents, that 50 cents is added to the nations GDP. But what about
when a collector sells a rare Mickey Mantle card to another collector for $5003
That $§500 15 not pare of GDE GDP measures the value of currently produced
goods and services. The sale of the Mickey Mande card reflects the transfer of an
asset, not an addition to the economy’s income, Thus, the sale of wed goods is
not included as part of GDP

The Treatment of Inventories Imagine that a bakery hires workers to pro-
duce more bread, pays their wages, and then fils to sell the additional bread.
How docs this transaction affect GDP2

The answer depends on what happens to the unsold bread, Let's first suppose
that the bread spoils. In this case, the firm has paid more in wages but has not
received any additional revenue, so the firm's profit is reduced by the amount that
wages have increased. Toual expenditure 1n the cconomy hasn't changed because
no one buys the bread. Total income hasn't changed either—although more i
distributed as wages and less as profit. Because the transaction affects neither
expenditure nor income, it does not alter GDP.
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Mow suppose, instead, that the bread is put into inventory to be sold later. In
this case, the transaction s treated differently. The owners of the firm are assumed
to have “purchased” the bread for the firm’s inventory, and the firm's profit is not
reduced by the additional wages it has paid. Because the higher wages mise total
income, and greater spending on i y raises total expenditure, the econo-
my'’s GDP rises.

What happens later when the firm sells the bread out of inventory? This case
is much like the sale of a used good. There is spending by bread « 5, but
there is inventory disinvestment by the firm. This negative spending by the firm
affiets the positive spending by consuniers, so the sale out of inventory does not
affect GDIX

The general rule is that when a firm increases its inventory of goods, this
investment in inventory is counted as an expenditure by the firm owners, Thus,
production for inventory increases GDP just as much as production for final sale.

A sale out of i v, b -, is a combination of positive spending (the pur-

chase) and negative spending ( y disi ), 5o it does not influence

GDE This treatment of inventories ensures that GDP reflects the economy’s cur-

rent production of goods and services.

Intermediate Goods and Value Added Muany goods are produced i
stages: raw materials are processed invo intermediate goods by one firm and then
sold to another firm for final processing. How should we treat such products
when computing GDP'? For example, suppose a cantle rancher sells one-quarrer
pound of meat to McDonald's for 80.50, and then McDonald's sells yvou a ham-
burger for $1.50. Should GIIP include bath the mcat and the hamburger (a ol
of §2.00), or just the hamburger (§1.50)7
The answer is that GDP includes only the value of final goods. Thus, the ham-
burger is included in GDP but the mear s not: GDP inereases by $1.50, nat by $2.00,
The reason is that the value of interniediste goods is already included as part of the
market price of the final goods in which they are used. To add the ntermediate
goods to the final goods would be double counting—that 1, the meat would be
counted twice. Hence, GDP is the toal value of final goods and services produced
Onie way to compute the value of all final goods and services is to sum LI.;
value added at each stage of production. The value added of 2 firm equals the
value of the firm% output less the value of the intermediate goods that the firm
purchases. In the case of the hamburger, the value added of the rancher i S0.50
(assuming that the rancher bought no intermediate goods), and the value id&;ed
of McDonaldt is §1.50 — $0.50, or §1.00. Total value added is §0.50 + £1.00
which equals $1.50. For the econony as 4 whole, the sum of all value added n.m;;
equal the value of all final goods and services, Hence, GDP is also the toral valye
added of all firms in the economy.

Housing Services and Other Imputations Although most poods and ser-
vices are valued at their market prices when computing GDP some are not sold
in the marketplace and therefore do not have market prices. 1T GDP is to nclude
the value of these goods and services, we must use an esumate of their valye,
Such an estimate is called an imputed value. i
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Imputations are especially important for determining the value of housing. A
persan who rents a house is buying housing services and providing income for
the landlard; the rent is part of GDF, both as cxpenditure by the renter and as
income for the landlord. Many people, however, live in their own homes.
Although they do not pay rent to a landlord, they are enjoying housing services
similar to those that renters purchase, Ta take account of the housing services
enjoyed by homeowners, GDP includes the “rent” that these homeowners “pay”
to themselves. OF course, homeowners do not in fact pay themselves this rent.
The Department of Commerce estimates whar the market rent for a house
would be if it were rented and includes that imputed rent as part of GDP This
imputed rent 15 included both in the homeowner's expenditure and in the home-
owner’s income.

Imputations also arise in valuing government services. For example, police
officers, firefighters, and senators provide services to the public. Giving a value to
these services is difficult because they are not sold in a marketplace and therefore
do not have a market price, The national income accounts include these services
in GDP by valuing them at their cost. That is, the wages of these public servants
are used a8 a measure of the value of their outpur.

In many cases, an imputation 15 called for in principle but, to keep things
simple, 15 not made 10 practice. Because GDIP includes the imputed rent on
owner-occupied houses, one might expect it alo to include the impated rent
on cars, lawn mowers, jewelry, and other durable goods owned by househaolds.
Yet the value of these rental services is left out of GE In addition, some of
the output of the economy is produced and consumed at home and never
enters the marketplace. For example, meals cooked at home are similar o
meals cooked at a restaurant, yet the value added in meals at home is left out
of GDE.

Finally, no imputation is made for the value of goods and services sold in the
wndergraund econonty. The underground ecanamy is the part of the cconomy that
people hide from the government either because they wish to evade taxation or
because the activity 15 illegal. E ples include d i ¥ paid “off the
books” and the illegal drug trade,

Because the imputations necessary for computing GDT are only approxi-
mate, and because the value of many goods and services is left out altogether,
GDP is an imperfect measure of economic activity. These imperfections are
most problematic when comparing standards of living across countries. The
size of the underground economy, for 1nstance, varies widely from country to
country, Yet as long as the magnitude of these imperfections remains faicly
constant over time, GDP is useful for comparing cconomuice activity from year
to year,

Real GDP Versus Nominal GDP

Economists use the rules just described to compute GDP, which values the econ-
amy's total output of goods and services, But is GDP a good measure of eco-
nomic well-being? Consider once again the economy that produces only apples
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and oranges, In this economy GDP is the sum of the value of all the apples pro-
duced and the value of all the oranges produced. That is,

GDP = (Price of Apples x Quantity of Apples)
+ (Price of Oranges X Quantity of Oranges).

Economists call the value of goods and services measured at current prices nom-
inal GDP. Notice that nominal GNP can increase either hecause prices rise or
because quantities rise.

It is easy to see that GDP computed this way is not a good gauge of eco-
nomic well-being. That is, this measure does not accurately reflect how well
the cconomy can satisfy the demands of houscholds, firms, and the govern-
ment. I all prices doubled without any change in quantities, nominal GDP
would double. Yet it would be misleading to say that the cconomy'’s ability to
satisfy demands has doubled, because the quantity of every good produced
remains the same,

A better measure of economic well-being would tally the economy's output
of goods and services without being influenced by changes in prices. For this
purpose, economists use real GDP, which is the value of goods and services
measured using a constant set of prices. That is, real GDP shows what would
have happened to expenditure on output if quantitics had changed but prices
had net.

To see how real GDP is computed, imagine we wanted to compare output
in 2009 with output in subsequent years for our apple-and-orange econamy,
We could begin by choosing a set of prices, called base-year prices, such as the
prices that prevailed in 2009. Goods and services are then added up using these
base-year prices to value the different goods in each year. Ieal GDP for 2009

would be
Real GDP = (2009 Price of Apples X 2009 Quantity of Apples)
+ (2009 Price of Oranges x 2009 Quantity of Oranges),
Similarly; real GDP in 2010 would he

Real GDP = (2009 Price of Apples X 2010 Quantity of Apples)
+ (2009 Price of Oranges x 2010 Quantity uFOrmg.:s),
And real GDP in 2011 would be

Reeal GDP = (2009 Price of Apples x 2011 Quantity of Apples)
+ (2009 Price of Oranges % 2011 Quanniy ot'Or.mgl:s)

Natice that 2009 prices are used to compute real GDP for il three years
Because the prices are held constant, real GDP varies from vear to year o:ty f
the guantities produced vary. Because a society's ability to pmll'id: cconomie sarl
isfaction for its members ulimately depends on the quantities of goods and m:

vices produced, real GDP provides a better measure of ecos ic “being
nominal GDP e
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The GDP Deflator

From nominal GDP and real GDP we can compute a third statistic: the GDP

deflator. The GDP deflator, also called the implicit price deflator for GDB is the
ratio of nonumal GNP to real GDP;

Nominal GDP
GDP Deflator = “Real GDP
The GDP deflator reflects what's happening to the overall level of prices in the
cconomy.

To better understand this, consider again an economy with only one good,
bread. If P s the price of bread and Q is the quantity sold, then nominal GDP is
the total number of dollars spent on bread in that year, P % Q. Real GDP is the
number of loaves of bread produced in that year times the price of bread in some
base year, Py, ¥ Q. The GDP deflator is the price of bread in that year relative
to the price of bread m the base year, P/ Ry,

The defimtion of the GDP deflator allows us to separate nominal GDP into

two parts: one part measures quantities (real GDP) and the other measures prices
(the GDP deflatar). That is,

Mominal GDP = Real GDP % GDP Deflator.

Nomingl GDIP weaswees the current dollar valie of the output of the eromomy,
Real GDP measures output valied at constant prices. The GDP deflator measures

the price of autput relative to its price in the base year. We can also write this equa-
tion as

Nominal GDP

Real GO S Dt

In this form, you can see how the dellator earns s name: it i used to Jeflate
(that is, take inflation out of) nominal GDP to yield real GDP.

Chain-Weighted Measures of Real GDP

We have been discussing real GDP as 1f the prices used to compute this mea-
sure never change from their base-year values. IF this were truly the case, over
time the prices would become more and more dated. For instance, the price
of camp has fallen ially in recent years, while the price of a year
at college has risen. When valuing the production of computers and educa-

tion, it would be misleading to use the prices that prevailed ten or twenty
years ago.

To solve this problem, the Bureau of Economic Analysis used to update peri-
odically the prices used to compute real GDE About every five years, a new hase
year was chosen. The prices were then held fixed and used to measure year-to-
year changes in the production of goods and services unnl the base year was
updated once again,
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With Percentage Changes

For ipulating many relationships in econom-

ics, there is an anthmetic trick that is useful to
know: the percentage change of & product of two vari-
ables is app ly the sum of the p rge changes
in each of the variables,

To see how thiz trick works, consider an
example. Let P denote the GDP deflator and ¥

trick states that

Percentage Change in (P Y)
= {Percentage Change in F)
+ (Percentage Change in ).

15100 and the GDP deflator is 2; the nest year,
real GDP is 103 and the GDP deflator is 2.1. We
can calculate that real GDP rose by 3 percent and
that the GOP deflator rose by 5 percent. Nomi-
nal GDP rose from 200 the first year to 216.3 the
second year, an increase of B.15 percent. Morice
that the grawth in naminal GDP (8.15 percent) is

Two Arithmetic Tricks for Working

approximately the sum of the growth in the

| GDP deflator (5 percent) and the growth in real

GDP (3 percent).’
A second arithmetic trick follows as a corallary

| to the first: The percentage change of a ratio is apprac:

imately the percentage change in the numerator minus

| the percentage change in the denominator: Again, con-

Far instance, suppose that in one year, real GDP |

denote real GDP. Mominal GDP is P x ¥. The |

sider an example. Let ¥ denote GDP and L denate
the population, so that ¥/L is GDP per person.
The second erick states that

Percentage Change in (Y/L)
= (Percentage Change in ¥)
~ (Percentage Change in L).

For instance, suppose that in the first year, ¥is
100,000 and L is 100, so Y/L is 1,000; in the sec-
ond year, ¥ is 110,000 and L is 103, so Y/L is
1,068, Notice that the growth in GOP per persen
(6.8 percent) is approximately the growth in
income (10 percent) minus the growth in popu-
lation (3 percent).

In 1995, the Burcau announced 4 new policy for dealing with changes in the
base year. In parncular, it now uses chain-uvighted measures of real GDI Wik
these new measures, the base year changes continuoudy over time, In ciseTice,
average prices in 2009 and 2010 are used to measure real growth from 2009 to
2010; average prices in 2010 and 2011 are used to measure real growth from

2010 ro 2011; and so on. These various year-to-year growth rates are then
tagether to form a “chain' that can be used 1o compare the outpur of goods
services between any two dates,

This new chain-weighted measure of real GDP i better than the mo:
traditional measure because it ensures that the prices used to compute k:
GDP are never far out of date. For most purposes, however, the differences ar
not significant. It turns out that the two messures of real GDP are highl;

put
and

1. Mathemarical noe: The proaf that this mick works begins with the product rule from ealeulys
dPY) = Y dP + P4Y
Now divide both sides of this equation by PY to obtain

APYY(PY) = dP P+ dYY Y.
Natice that all thaee terms in this equation are percentage changes
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correlated with cach other. As a practical matier, both measures of real
GDP reflect the same thing: economy-wide changes in the production of
goods and services.

The Components of Expenditure

Economists and palicymakers care not only about the economy’ total output of
goods and services but also abou the allocation of this output among alternative
uses. The national income accounts divide GDP into four broad categories of
spending;

u Consumpticn (C)

m [nvestment (I)

s Government purchases (G)

® Ner exports (NX).

Thus, letting Y stand for GDI
Y=C+1+G+NX

GDP is the sum of consumption, mvestment, government purchases, and net
exports, Each dollar of GDI Blls into one of these categories. This equation is
an identity—an equation that must hold because of the way the variables are
defined. It is called the national income accounts identity.

Consumption consists of the goods and services bought by households, It is
divided into three subcategories: nondurable goods, durable goods, and secvices,
Nandurable goods are goods that last only a short tme, such s food and clath-
ing. Durable goods are goods that kst a lonyg tme, such as cars and TVs. Services
include the work done for consumers by individuals and firms, such as haircuts
and doctor visits

Investment consists of goods bought for future use. Investment is also
divided into three sut gories: busi fixed i . residential fixed
wvestment, and inventory investment. Business fixed investment 15 the pur-
chase of new plant and equipment by firms, Residential investment is the
purchase of new housing by households and landlords. [ y investment
15 the increase in firms' inventories of goods (if inventories are falling, inven-
tory investment is negative).

Government purchases are the goods and services boughe by federal, state,
and local governments. This category includes such items as military equipment,
highways, and the services provided by government workers. It does not include
transfer payments to individuals, such as Social Security and welfire. Because
transfer payments reallocate existing income and are not made in exchange for
goods and services, they are not part of GDP.

The list category, net exports, accounts for trade with other countries, MNet
exports are the value of goods and services sold to other countries (exports)
minus the value of goods and services that foreigners sell us (imports). Net
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What Is Investment?

Newcomers to macroeconomics are sometimes |
confused by how macroeconomists use familiar
words in new and specific ways. One sampleisthe
term “investment.” The confusion arises because |
what looks like investment for an individual may nor |
be mvestment for the economy as a whale. The gen-
eral rule is that the economy’s investment does not
mclude purchases that merely reallocate exstung

macroeconomists use the term, creates new capital.
Let's consider some examples. Suppose we
observe these two events:

» Smith buys himselfa 100-year-old Victarian
house.
» Jones builds herself a brand-new contempo-
rary house
‘What is total investment here? Two houses, ane
house, or zero?
A macroeconomist seeing these two transac-
tions counts only the jones house as investment.

assets among different individuals. Irvestment, as

Smith's transaction has not created new housing
for the economy; it has merely reallocated edst-
ing housing, Smith’s purchase is investment for
Smith, but it is disinvestment for the person sell-
ing the house. By contrast, Jones has added new
housing to the economy; her new house is count-
ed as investment.
Similarly, consider these two events:

> Gates buys $5 million in 1BM stock from

i Bufferz on the New York Stock Exchange.

| > General Motors sells $10 million in ;m_:k to
the public and uses the proceeds to build a
new car factory.

Here, investment is $10 million. In the first trans-
action, Gates is investing in IBM stock, and BuF
| Ferr is disi g; there is no for the
cconomy. By contrast, General Marors is using
some of the ecanomy's output of geods and ser-
| vices ta add to its stock of capital; hence, its new
| factory is counted as investment.,

exports are positive when the value of our exports is greater than the value g
our imports and negative when the value of our imports is greater than the valy,
of aur exports. Net exports represent the net expenditure from abroad an oy
goods and services, which provides income for domestic producers.

CASE ST

GDP and Its Components

—_—

In 2007 the GDP of the United States totaled about $13.8 trillion, This num
ber is so large that it is almost impossible to comprehend, We can make it m-
ter to understand by dividing it by the 2007 US. population of 302 million, |,
this way, we obtain GDP per person—the amount of expenditure for the a\-;:glj
age American—which equaled $45,707 in 2007,
How did this GDP gt used? Table 2-1 shows that about two-thirds of it,
§32,144 per person, was spent on consumption. Investment was $7,052 per pl::
son, Government purchases were 88,854 per person, $2,192 of which was §
by the federal government on national defense. i
The average American bought $7,846 of goods imported from abroad and
produced $5,503 of goods that were exported to other countries. Because the
average Amencan imported maore than he exported, net CXPOTES Were negative,

Furthermore, because the average American earned less from selling to foreign-
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TABLE 2-1 L

B GDP and the C of E i 2007
[ /= SRS O LT RN FES NS a2
i Taral Per Person
i (bitlions of doltars) {dollars)
| | Gross Domestic Product 513,807 545707
I
| | Consumption 9,710 32,143
Nondurable goods 2,833 5,378
Durable goods 1,083 3,584 |
| Services 5794 19,181
Investment 2,130 7.052
MNonresidential fixed investment 1,504 4978
Residennial Mxed investment &30 2,085
Inventory investment -4 ~12
Gaovernment Purchases 2,675 8,855
Federal 979 3,242
Defense 662 2,182
Nondefense 317 1,050
Srate and local 1,696 5,613
Net Exports -708 -2,343
Exports 1,662 5503 |
Imports 2,370 7,846 i

Spwrer: LS. Department of Commerce

ers than he spent on foreign goods, he must have financed the difference by k-
ing out loans from foreigners (or, equivalently, by selling them some of his assets),
Thus, the average American borrowed §2,343 from abroad in 2007, m

Other Measures of Income

The national income accounts include other measures of income that differ
slightly in definition from GDP 1t 1s important to be aware of the various mea-
sures, because economists and the press ofien refer to them.

To see how the alternative measures of income relate to one another, we start
with GDP and add or subtract various quantitics. To obtain gross national product
(GNP), we add receipts of factor income (wages, profit, and rent) from the rest
of the world and subtrace payments of factor income to the rest of the world:

GNP = GDP + Factor Payments from Abroad — Factor Payments to Abroad.

Whereas GDP measures the total income produced domestically, GNP measures
the total income earned by manomals (residents of a nation). For instance, if a
Japanese resident owns an apartment building in New York, the rental income
he earns is part of US. GDP because it is carned in the United States. But
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because this rental income 35 3 factor payment to abread, it is not pare of US
GNE In the United States, factor payments from abroad and factor payments o
abroad are similar in size—each representing about 3 percent of GDP—so GNP
and GNP are quite close.

To obtain met national product (NINF), we subtract the depreciation of capital—
the amount of the econamy’s stock of plants, equipment, and residential structures
that wears out during the year:

NNP = GNP — Depreciation.

In the national income accounts, depreciation is called the consumption of fived
capital. It equals about 10 percent of GNP. Becanse the depreciation of capital is
a cost of producing the output of the econumy, subtracting depreciation shows
the net result of economic activity.

Net national product is app Iy equal to measure called nation-
al icome, The two differ by a small correction called the statistical disirepancy,
which arises because different data sources may not be completely consistent.
Mational income measures how much everyone in the economy has earned.

The national income accounts divide national income into six compaonents,
depending on wha earns the income. The six categories, and the percentage of
national income paid in each category, are

u Compensation of employees (63.7%). The wages and fringe benefits earned
by workers.

u Proprictors’ incorne (8.6%5). The income of noncorporate businesses, such as

small farms, mom-and-pop stores, and law partnerships.

Rental income (0.3%). The i income tha{ landlords receive, including the

imputed rene that h “pay™ to ] Ives, less

as depreciation.

P , such

Corponate profits (13.495). The income of corporations after payments to
their workers and creditors.

Net fntercit (5.4%). The intercst domestic businesses pay minus the interest
they receive, plus interest earned from foreigners.

Tndirect butsiness taves (B.696). Certain taxes on businesses, such as sales
taees, bess offictting business subsidies. These raxes place a wedge between
the price that consumers pay for a good and the price that firms receive.

A series of adjustments takes us from national income to personal incame, the
amount of income that houscholds and noncorporate businesses receive, Four of
these adjustments are most important. First, we subtract indirect business taxes,
because these taxes never enter anyone’s income. Second, we reduce national
income by the amount t}ul corporations earn bur do not pay out, cither because
the corporations are ings or because they are paying taxes to the
government. This adjustment is made by subtracting corporate profits {which
equabs the sum of corporate taxes, dividends, and retained earnings) and adding
back dividends. Third, we increase national income by the net amount the goy-
emment pays out in transfer payments. This adjustment equals government
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transfers to individuals minus social insurance contributions paid o the govern-
ment. Fourth, we adjust national income to include the interest that houscholds
earn rather than the interest that businesses pay, This adjustment 15 made by
adding personal interest income and subtracting net interest. (The difference
berween personal interest and net interest arises in part because interest on the
government debt 1s part of the interest that households earn hut is not part of
the interest that businesses pay out.) Thus,

Personal Income = National Income

= Indirect Business Taxes
— Corporate Profits
= Social Insurance Contmbutions
— MNet Interest
+ Dividends
+ Government Transfers to Individuals
+ Personal Interest Income,

Next, if we subtract personal tax payments and certain nontax payments to the

government (such as parking tickets), we obtan disposable pervomal incomme:

Disposable Personal Income
= Personal Income — Personal Tax and Nontax Payments,

We are d in disposable ¢ ! income because it is the amount house-
holds and noncorporate businesses have available to spend after satisfying theic
tax obligations to the government,

Seasonal Adjustment

Because real GDP and the other measures of income reflect how well the ccono-
my is performing, ec ists are i d in studying the quarter-to-quarter
fuctuations in these vartables. Yet when we start to do so, one fict leaps out: all
these measures of incoime exhibit a regular seasonal pattern. The output of the
economy rises during the year, reaching a peak i the fourth quarter (Ocrober,
Movember, and December) and then falling in the first quarter (January, February,
and March) of the next year. These regular seasonal changes are substantial. From
the fourth quarter to the first guarter, real GDP falls on average about 8 percent.?

It is not surprising that real GDP follows a seasonal cycle, Some of these
changes are attriburable to changes in our ability to produce: for example, build-
ing homes is more difficult during the cold weather of winter than during other
seasons. In addition, people have seasonal tastes; they have preferred times for
such activities as vacations and Christmas shopping.

2 Robert B Barsky and Jefftey A. Mitun, “The Seasonal Cycle and the Business Cycle” Journal of
Palitical Eranoray 97 (Juoe 1989); 503-534.
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When economists study fluctuations in real GDP and other economic vari-
ables, they often want to climinate the portion of fluctuations due to predictable
seasonal changes. You will find that most of the economic statistics reported in the
newspaper are seasonally adjusted. This means that the data have been adjusted to
remove the regular seasonal fluctuations. (The precise statistical procedures used
are too elaborate to bother with here, but in essence they involve subtracting those
changes in income that are predictable just from the change in season.) Therefore,
when you observe a rise of fall in real GDP or any other data series, you must

look beyond the seasonal cyele for the explanation.

Measuring the Cost of Living:
The Consumer Price Index

A dollar teday doesn't buy as much as it did twenty years ago. The cost of almost
everything has gone up. This increase in the overall level of prices is called infla-
tign, and it is one of the primary concerns of econonusts and policymakers. In
later chapters we examine in detail the causes and effects of inflation. Here we
discuss how economists measure changes in the cost of living,

The Price of a Basket of Goods

The most commonly used measure of the level of prices 15 the consumer Pprice
index (CPI). The Bureau of Labor Statistics, which is part of the U S, Depart-
ment of Labor, has the job of computing the CP1. It begins by collecting the
prices of thousands of goods and services. Just as GDP turns the quantities of
many goods and services into a single number measuring the value of produc-
tion, the CPl turns the prices of many goods and services into a single index
measuring the overall level of prices, 5
How should economists aggregate the many prices in the cconomy into a sin-
gle index that reliably measures the price level? They could simply compute an
average ol all prices. Yet this approach would treat all goods and services equal-
Iy Because people buy more chicken than caviar, the price of chicken should
have a greater weight in the CPI than the price of caviar. The Bureay of 13857
Stanistics weights different items by computing the price of 2 basket of goads and
services purchased by a typical consumer. The CPl is the price of this basker of
goods and services relative to the price of the same basket in some base oAz
For example, suppose that the typical comsumer buys 5 apples and 2 oranges
menth. Then the bisket of goods consists of 5 apples and 2 oringes, and the CPJ

(5 % Current Price of Apples) + (2 % Current Price of Oranges)
(5 X 2009 Price of Apples) + (2 X 2009 Price of Oranges)

CPI =

In this CPI, 2009 s the base year. The index tells us how much it costs now to
buy 5 apples and 2 oranges relative to how much it cost to buy the same basker

of fruit m 2009,
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The consumer price index is the most closely watched index of prices, but it
is not the only such index. Another is the producer price index, which measures
the price of a typical basket of goods bought by firms rather than consumers. In
addition to these overall price indexes, the Burean of Labor Statistics computes
price indexes for specific types of goods, such as food, housing, and cnergy.
Another statistic, sometinies called core inflation, measures the increase in price of
a consumer basker that excludes food and energy products. Because food and
energy prices exhibit substantial short-run volatibity, core inflation is sometimes
vicwed as a better gauge of engoing mflation trends.

The CPl Versus the GDP Deflator

Earlier in this chapter we saw another measure of prices—the implicit price
deflator for GDP, which is the ratio of nominal GDP to real GDP. The GDP
deflator and the CPI give somewhat different information about what'’s happen-
ing to the overall level of prices in the economy. There are three key differences
between the two measures.

The first difference s that the GIDP deflator measures the prices of all goods and
services produced, whereas the CPI measures the prices of only the goods and ser-
vices bought by consumers. Thus, an increase in the price of goods bought only
by firms or the government will show up in the GDP deflator but not in the CPL

The second difference is that the GDP deflator includes only those goods pro-
duced domestically lmported pgoods are not part of GDP and do not show up in
the GDP deflator. Henee, an increase in the price of a Toyota made in Japan and
sold i this country affects the CPl, because the Tovata 15 bought by consumers,
but it does not affect the GDP deflator,

The third and most subtle difference results from the way the two measures
aggregate the many prices in the economy. The CPI assigns fixed weights to the
prices of different goods, whereas the GDP deflator assigns changing weights. In
other words, the CPl is computed vsing a fixed basket of goods, whereas the
GDP deflator allows the basket of goods to change over time as the composinon
of GDP changes. The following example shows how these approaches differ.
Suppose that major frosts destroy the nation’s orange crop. The quantity of
oranges produced falls to zero, and the price of the few oranges that remain on
grocers' shelves is driven sky-high. Because oranges are no longer part of GDP,
the increase in the price of oranges does not show up in the GDP deflator, Buc
becaunse the CP is computed with a fixed basket of goods that includes oranges,
the increase in the price of oranges causes a substantial rise in the CPL

Economists call a price index with a fixed basket of goods a Laspepres index and
a price index with a changing basker a Paasche index. Economic theorsts have
studied the properties of these different types of price indexes to determine which
is a hetter measure of the cost of living, The answer, it turns out, is that neither is
clearly superior. When prices of different goods are changing by different
amounts, a Laspeyres (fived basket) index tends to overstate the increase in the cost
of living because it does not take into account the fact that consumers have the
opportunity to substitute less expensive goods for more expensive ones. By con-
trast, a Paasche (changing hasket) index tends to understate the mcrease in the cost
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of living. Although it accounts for the substitution of alternative goods, it does not
reflect the reduction in consumers’ welfare that may result from such substitutions.

The example of the destroyed orange crop shows the problems with Laspeyre
and Passche price indexes. Because the CP1is a Laspeyres index, it overstates the
imipact of the inerease in orange prices on consumers: by using a fixed basket of
goads, 1t ignores consumers’ ability to substitute apples for eranges. By contrast,
because the GDP deflator is a Paasche index, it understates the impact on con-
sumers: the GDP deflator shows no rise in prices, yet surcly the higher price of
oranges makes consumers worse off.?

Luckily, the difference between the GDP deflator and the CP1 is usually not
latge in practice. Figure 2-3 shows the percentage change in the GDP deflator
and the percentage change in the CPI for each year since 1948, Both measurs
usually tell the same story about how quickly prices are rising.

Percentape

o

¥ v
4’4 I | I 1 L L 1 ]

1948 1953 1958 1953 1968 1973 1978 1983 1988

1593 1998  2p03
Year
The GDP Deflator and the CPI This figure shows the percentage chi i
GDP deflator and in the CPI for every year since 1948 Akl-nughgwnmt\f; lml! th;lm
of prices diverge at times, they usually tell the same story about how quickly prices
are rising. Bath the CPI and the GDP deflator show that prices rose slowly in most
of the 19505 and 19505, that they rose much more quickly in the 19705, and that
they rose shawly again since the mid 19805 3
Source: U5 Dep FCommerce, L1S, Dy flabor,

3 Because a Laspeyres index overstates inflation and 2 Paasche index understates inflation, ane
might srike o compromine by tkimg an average of the two measured fate of inflation, Ths i the
approach taken by another type of mdex, called a Fither index
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Does the CPI Overstate Inflation?

The consumer price index is a closely watched measure of inflation. Policymak-
ers in the Federal Reserve monitor the CPI when choosing monctary policy. In
addition, many laws and private contracts have cost-of-living allowances, called
COLAs, which use the CPl to adjust for changes in the price level. For instance,
Social Secunity benefits are adjusted automatically every year so that inflation will
not erode the living standard of the elderly.

Because so much depends on the CPL, it is important to ensure that this mea-
sure of the price level is accurate. Many economists believe that, for a number of
reasons, the CPI tends to overstate inflation,

One problem is the substitution bias we have already discussed. Because the
CPI measures the price of a fixed basket of goods, it does not reflect the ability
of consumers to substitute toward goods whose relative prices have fallen. Thus,
when relative prices change, the true cost of living rises less rapidly than the CPL

A second problem is the introduction of new goods. When a new good 15
introduced into the marketplace, consumers are better off, because they have
more products from which to chaose. Tn effect, the introduction of new goods
mereases the real value ol the dollar. Yet this increase in the purchasing power of
the dollar 15 not reflected in a lower CPL

A third problem 15 unmeasured changes in quality. When a firm changes the
quality of a good it sells, not all of the good’s price change reflects a change in
the cost of living. The Burean of Labor Statistics does its best to account for
changes in the quality of goods over time. For example, if Ford increases the
homepower of a particular car model from one year to the next, the CPI will
reflect the change: the quahity-adjusted price of the car will not rise as fast as the
unadjusted price. Yet many changes in quality, such as comfort or safety, are hard
to measure, If d quality imp (rather than unmeasured quali-
ty deterioration) 15 typical, then the measured CPI rises faster than it should,

Because of these measurement problems, some economisss have sugsested
revising laws to reduce the degree of indexation, For example, Social Security
benefits could be indexed to CPImflation minus 1 percent. Such a change would
provide 2 rough way of offietting these measurement problems. At the same time,
it would automatically slow the growth in government spending,

Tn 1995, the Senate Finance Committee appointed a pancl of five noted econ-
omists—Michael Boskin, Ellen Dulberger, Robert Gordon, Zvi Griliches, and

Dale Jorg: to study the magnitude of the error in the CP1,
The panel concluded that the CPI was biased upward by 0.8 to 1.6 percentage
points per year, with their “best " being 1.1 p ge points. This

report led to some changes in the way the CPI s calculated, so the bias is now
thought to be under 1 percentage point. The CPI still overstates inflation, hur
not by as much as it once did.* m

4 For further dcussion of these wues, vee Matthew Shaprro and David Wilcox, " Mismeasurcment
in the Censumer Price Index An Evaluanon,” NBER Mammacconomies Annual, 1996, and the sym-
posium on “Messuring the CPI” in the Winter 1998 issue of The Journal of Evnondc Penipectives.
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&3 Measuring Joblessness:
The Unemployment Rate

One aspect of cconomic performance is how well an economy uses its resources.
Because an economy’s workers are its chief resource, keeping workers cmplojed
is 2 paramount concern of cconomic policymakers. The unemployment rate i
the statistie that measures the percentage of those people wanting to work who
do not have jobs. Every month, the US. Bureau of Labor Statistics computes the
unemployment rate and many other statistics that economists and policymakers
use to monitor developments in the labor market.

The Household Survey

The unemployment rate comes from a survey of about 60,000 houscholds
called the Current Population Survey, Based on the responses to survey ques-
tions, each adult (age 16 and clder) in each household is placed into one of
three categorics:

m Employed: This category includes those
who at the time of the survey worked as
paid employees, worked in their own busi-
ness, or worked a5 unpaid workers in a
family member’s business, It also includes
those who were not working but whe had
Jobs from which they were temporarily
absent because of, for example, Vacation,
illness, or bad weather.

u Unemplayed: This caregory includes those whao
were not employed, were available fiap work
and had tried to find employment during tI;e
prc.v.iuus four weeks. Ir abso includes those

“Well, so long Eddie, the recession’s over.” :nh:;-u?;dh;ubt:r;;":}lf'm A e i

Drae,
Ik—s-u-ualubl’hll.-“rw.m

® Notin the labor force: This category includes those who fit neither
of the first two categories, such as a full-time student, homemaker.
or retiree. :

Notice that 4 person who wants a job but has given ing—a i
worker—is counted as not being in r-;u: labor !brr:gcl. 2 fitvurpet
The labor force is defined as the sum of the employed and unemployed, and
the unemployment rate 15 defined as the percentage of the labor !’cr:}e |:h: i
unemployed. That is, e

Labor Force = Number of Employed + Number of Unemployed,
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and
b
Unemplopment Roars = mvse AL serployed | o
i Labor Force
A related statistic i the labor-force participation rate, the p e of the

adulr population that is in the labor force:

2 3 Labor Force
Labor-Force Parncipation Rate = Adult Popalition
The Burcau of Labor Statistics computes these statistics for the overall popula-
tion and for groups within the population: men and women, whites and blacks,
gers and pri g kers.
Figure 2-4 shows the breakdown of the population into the three categories
for October 2008. The statistics broke down as follows:

Labor Force = 145.0 4+ 10.1 = 155,1 million.
Unemployment Fate = (10.1/155.1) % 100 = 6.5%.

Labor-Force Partcipation Rate = (155.1/234.6) »x 100 = 66.1%.

Hence, about two-thirds of the adult population was in the labor force, and about
6.5 percent of those in the labor force did not have a job.

FIGURE 2-4

B The Three Groups of
Population: 234.6 millien the Population When
(16 years and older) the Bureau of Labor

Stanistics surveys the
population, it places all
adults into ane of three
categories: employed,
unemployed, or not in
the labor force. This fig-
ure shows the number
of people in each cate-
gory in October 2008,
Source; U S, Deparement of
Labar
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Trends in Labor-Force Participation

The data on the labor market collected by the Bureau of Labor Staristics n‘.ﬂncl
not only economic developments, such as the booms and busts of the bl.:ilﬂﬂl
eyele, but also a varicty of sacial changes, Longer-term sacial changes in the

roles of men and women in society, for example, are evident in the data on
labor-force parnicipation.

Figure 2-5 shows the labor-force participation rates of men and women n the
United States since 1950. Just after World War 11, men and women had very dif-
ferent economic roles. Only 33 percent of women were waorking of looking for
work, in contrast to 87 percent of men. Since then, the ditference berween the
participation tates of men and women has gradually diminished, as growing
numbers of women have entered the labor force and some men have left it Das
for 2007 show that 59 percent of women were in the labor force, in contrast W
73 percent of men, As 1 by labor-force participation, men and women
are now playing 4 more equal role in the economy:.

There are many reasons for this change. In part, it is due to new technologies,
such as the washing machine, clothes dryer, refrigerator, freezer, and dishwasher,
that have reduced the amount of tme required to complete routine household
tasks. In part, it is duc to improved birth control, which has reduced the numbes
of children born to the typical family. And in part, this change in women's rok

L | I 1

L 1 1 !

[l 1
1950 1955 1960 1965 1970 1975 7980 1985 1930 1985 2000 ZDIGS

Year
Labor-Force Participation Over the past several decades, the labor-force
participation rate for women has risen, while the rate for men has declined.

Souree U.S. Department of Labor.
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15 due to changing political and social des. Togetl
have had a profound impact, as demonstrated by rhcs: data.
Although the increase in women's labor-force participation 1s easily explained,
the fill in men’s participation may seem puzaling, There are several developments
ar work. First, young men now stay in school longer than their fathers and grand-
fathers did. Second, older men now retire earlier and live longer. Third, with more
women employed, more fathers now stay at home to rise thewr children, Full-time
students, retirees, and stay-at-home fathers are all counted as out of the labor force,
Looking ahead, many cconomists believe that libor-force participation for
both men and women may gradually decline over the next several decades. The
reason 1s demographic. Peaple today are lvang longer and having fewer children
than did their counterparts in previous generations. As a result, the elderly are rep-
resenting an mereasing share of the population. Because the elderly are more often
retired and less often members of the labor force, the rising elderly share of the
population will tend to reduce the economy’s libor-force participation rate. m

these d

The Establishment Survey

When the Burean of Labor Statistics (BLS) reports the unemployment rate every
month, it also reports a variety of other statistics describing conditions in the
Iibor market, Some of these statistics, such as the hibor-force participation rate,
are derived from the Current Population Survey, Other statistics come from a
separate survey of about 160,000 business establishments that employ over
40 mullion workers, When you read a headline that says the economy created a
certan number of jobs last month, that statistic is the change in the number of
workers that businesses report having on their payrolls.

Because the BLS conducts two surveys of labor-market conditions, it produces
wo of torl empl From the b hold survey, it obtains an csti-
mate of the number of people who sy they are working. From the establish
survey, it obtains an estimate of the nunber of workers firms have on their payralls,

One might expect these two measures of employment to be identical, but that is
not the case. Although they are positively correlated, the two measures can diverge,
especially over short periods of ime. A particularly large divergence occurred in the
early 20005, as the econonty recovered from the recession of 2001, From Novem-
ber 2001 to August 2003, the establishrent survey showed a decline in employment
of 1.0 million, while the household survey showed an increase of 1.4 million. Some
commentators said the economy was experiencing a “jobless recovery,” but this
description applied only to the establishment data, not to the household data,

Why might these two measures of employment diverge? Part of the explanation
s that the surveys measure different things, For example, a person who runs his or
her own business is self-employed. The household survey counts that person as
working, whereas the establishment survey does not, because that person does not
show up on any firm’s paynoll. As another example, a person who holds two jobs is
counted as one employed person in the houschold survey but is counted twice in the
establishment survey, because that peson would show up on the payroll of twe firms.

Anpther part of the expl on for the divergence is that surveys are imperfect.
For cxample, when new firms start up, it may take some time before those firms
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are included in the esmblishment survey. The BLS ties to estimate :Tplu}mcnm
start-ups, but the model it uses to produce these estinates is one possible soume of
error. A different problem arises from how the | .‘ Id survey e
employment among the surveyed howsehold to the entire pupu]aut.:n. If the Bl
uses incorrect estimates of the size of the population, these crrors will be reflected
in its estinates of houschold employment. One possible source of incorrect popu-
lation estimates is changes in the rate of immigration, both legal and illegal.

In the end, the divergence | the b hold and Lt ."“‘fwm
2001 to 2003 remains 2 mystery. Some economists believe that the establishment
survey is the more accurate one because it has a langer sample. Yet one recent s:u&f
supests that the best measure of employment is an average of the two surveys.

More important than the specifics of these surveys or this particular cpisode when
they divenged is the broader lesson: all economic statistics are imperfect. Although
they contain valuable information about what is happening in the ecanomy, cach
one should be interpreted with a healthy dose of caution and a bit of skepticisn,

Conclusion: From Economic Statistics
to Economic Models

The three statistics discussed in this chapter—gross domestic producr, the con-
sumer price index, and the pl ate—quantify the performance of
the economy. Public and private decisionmakers use these statistics to monitor
changes in the cconomy and to formulate appropriate policies. Economusts use
these statistics to develop and test theories about how the economy works,

In the chapters that follow, we examine some of these theories. That 15, We.
build models that explain how these variables are determined and how economie
policy atffects them. Having learned how to measure economic perfurmance,
are now ready to learn how to explamn 1t

Summary

1. Gross domestic product (GDP) measures the income (‘J}‘ﬂ'rr)'t!ng in the
economy and, equivalently,

the toral expenditure on the €Conomy's output
of goods and services,

2. Nominal GDT values goods and services at current prices. Real GDP
values goods and services at constant prices. Feal GDP rises only when the
amount of goods and services has increased, whereas nominal GDP can rise
either becatse output has increased or becapse prices have increased.

3. GDP is the sum of four categories of expenditure; consumption,
myvestment, government purchases, and net exports,

4. The consumer price index (CPI) measures the price of a fixed basker of
goods and services purchased by a typical consumer. Like the GDP deflator,

® George Perry, "Gauging Employment: Ix the Professionsl Wisdom Wrong?" Brobing: Napers on
Fronaniic Adtivity (2005); 2.
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which 1s the ratio of nominal GDP to real GDF, the CPI measures the
ovenll Jevel of prices.
5. The labor-force participation rate shows the fraction of adults who are

waorking or want to wotk. The unemployment rate shows what [raction of
those who would like to work do not have a job.

KEY CONCEPTS

Grow domestic product (GDP) GDP deflator Net exports

Mational income accounting Manonal smeome accounts Consumer price index (CP1)
Stocks and flows idencicy Labor force

Value added Consumption Unemployment rate
Imputed value Ivestment Labor-force participation rate
Nonunal versus real GDP Government purchases

GUESTIONS FOR REVIEW

1. Lut the rwo things that GDP measures, How

omy. How does the Bureau compute the uncim-
can GDP measure two things a1 once?

ployment rate?

2. What docs the consumer price index measure? 4. Describe the two ways the Hureau of Labor Sta-

3. Lust the three categories used by the Bureaw of tistics measures total employment.
Labor Statistics to clssily everyone in the econ-

PROBLEMS AND APPLICATIONS

1. Look at the newspapers for the past few days.
What new economic statistics have been
released? How do vou interpret these statistics?

consumption, investment, government purchases,
and net exports.
a. Boeing sells an airplane to the Air Force.
2. A farmer grows a buthel of wheat and sells it to b Hockae ol o il :
3 Al
a miller for $1.00, The miller rurns the wheat e n.rphn: T
mito four and then sells the flour 1o a baker for < Bocing sclls an airplane ta Air France
$3.00, The baker uses the four to make bread
‘Illdlisﬂi the bread 1o an cngincet for $6.00. The e Bocing builds an airplane to be sold next year.
engineer cats the bread, What is the value added ;
by each peron? What is GDIP? . Find data on GDP and its components, and
compute the percentage of GDP for the follow-
3. Suppose 3 woman marrics her butler. After they ing components for 1950, 1980, and the most
recent year available,

d. Doeing sells an airplane o Amelia Eachare,

w

are married, her husband continues to wait on
her as before, and she continues to suppart him x -
as before (but as a husband rather than asan a. Pensonal consumption expenditures
employes). How does the marriage affect GDP? b. Gross private domesic investiment
How should it affect GDP?

4. Place each of the following transicrions in one
of the four components of expenditure:

€, Government purchases

d. Net exports
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e, Nanonal defense purchases

£. Snte and local purchases

& Imports

Do you see any stable reltionships in the data? Do
you see any trends? (Hint: A good place to look
for data s the sttisucal appendices of the Economic
Report of the President, which i written each year
by the Council of Econonue Advisers. Aliernative-
Iy, you can o 1o wwwheagov, which is the Web
site of the Burean of Economic Analyss)

6. Consider an economy that poduces and

consumes bread and awtomohbiles, In the follow-
ing table are data for two diferent years.

Year Year
2000 2010
Good Quantity  Price Quantity  Price
Awomobiles 100 350,000 120 $60,000
Bread 500,000  $10 400,000 $20

a. Using the year 2000 as the bass year, compute
the following statsties for each year: nomunal
GD¥, real GDU, the implicic price deflator for
GDE, and a fixed-weight price index such as
the CPI,

b, How much have prices risen berween 2000
and 20107 Compare the answens given by the

Laspeyres and Paasche price indexes. Explin
the difference.

. Suppose you are 3 wenator writing 3 bill wo
ndex Sueial Seeurity and federal pensions
That i, your bill will adjust these benefits to
offict charpges in the cost of living. Will you

wsee the GDP deflator or the CPIZ? Why?

7. Abhy consumics anly apples. In year 1, red apples
cast §1 each, green apples cost $2 each, and
Abby buys 10 red apples. In year 2, red apples
cost §2, green apples cost $1, and Abby buys 10

green apples.

a. Compute a consumer price mdex for apples for
each year. Assume that year | 15 the base year in
which the consumer basket i fixed. How does
your mndex change from year | to year 27

b. Compute Abby’s nonunal spending on apples

in each year, How does it change from year |
to year 27

¢. Using year 1 as the base year, compule Abby's
real spending on apples in each year. How
does it change from year 1 to year 22

d. Defining the tmpheit price deflator as nomi-
nal spending divided by real spending,
compute the deflator for each year. How does
the deflator change from vear 1 1o year 22

r

Suppase that Abby is equally happy eating red
or green apples, How much has the true cost
af living increased for Abby? Compare this
answer fo your answers to parts (2) and (d).
What daes this example tell you :bn.ul
Laspeyres and Paasche price indexes?

8. Consider how cach of the following events 18
likely to affect real GDP Do you think the
change in real GDP reflects a simular change
ceonomic well-heing?

2. A hurricane in Flarida forces Disney Warld
to shut down for 3 month.
b. The discovery of a new, easy-to-grow strain
of wheat increases farm harvests,
¢. Increased hostility between unions and man-
agement sparks a rash of simkes.
d. Firnu throughout the economy experience
falling demand, eausing them to lay off werken
e. Congress passes new environmental Laws that
pralubit firms from wing production method
that enut large quantities of pollurion.

f. More high-school students drop our of school
to rake jobs mowing lawns,

& Fathers around the country reduce their work-
weeks to spend mare time with their children,
In a speech that Senator Robert Kennedy gave

when he was running for president in 196H, he
wid the following sbout GDP

-

[1t] does not allow for the health of our children, the

quality of their educanion, ar the jey of their pla: It
does not incleds the beaury of our puoctry or the
stength of our marriages, the wntclhgence of our
public debate or the imtegriry of vur public officak
It measurss neither our courage, nor our wisddom,
nor our devotion to our countey: It measunes every-
thing, in short, except that which makes life worth
while, and it can tell uws everything aboot America
except why we ate proud that we are Americanc

Was Rober: Kennedy night? If so, why do we
care about GDP?
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CHAPTER

National Income: Where It Comes
From and Where It Goes

A large incone is the best weeipe for happiness Iever heard of

—Jane Austen

he most important macroeconomic variable 15 gross domestic product

(GDP). As we have seen, GDP measures both a nation's total output

of goods and services and its total income. To appreciate the signufi-
cance of GDIY one necd only take a quick look at international data: com-
pared with thew poorer counterparts, nations with a1 high level of GDP per
person have everything from betrer childhood nutrition to more televisions
per household. A large GDP does not ensure that all of a nation's citizens are
happy, but it niay be the best recipe for happiness that macrocconomists have
to offer.

This chapter addresses four groups of questions about the sources and uses of
a manon’s GDI:

m How much do the firms in the economy produce? What deterimines a
nation’s total income?

Who gets the income from production? How much goes to compensate
workers, and how much goes 1o compensate owners of capital?

Who buys the output of the economy? How much do households
purchase for consumption, how much do houscholds and firms pur-

chase far investinent, and how much doces the government buy for
public purposes?

What equilibrates the demand for and supply of goods and services?
What ensures that desired spending on consumption, investment, and
government purchases equals the level of production?

To answer these questions, we must examine how the various parts of the econ-
omy interact,

A good place to start is the circular flow diagram. Tn Chapter 2 we traced the
circular flow of dollazs in a hypothetical economy that used one input (libor ser-
vices) to produce one output (bread). Figure 3-1 more accurately reflects how

45
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- The Circular Flow of Dollars Thraugh the Economy This figure is a more realis-
tic version of the circular flow diagram found in Chapter 2. Each yellow box repre-
sents an economic actor—hauseholds, firms, and the govemment. Each blue box
represents a type of market—the markets for goods and services, the markecs for the
factors of production, and financial markets. The green arrows show the flaw of
dollars amang the economic actors through the three pes of markers,

linkages among the ec it dcton—

real economies function. It shows the
households, firms, and the government—and how dallars fow among them

through the various markets in the economy.
Let's look at the flow of dollars from the viewpoints of these ec mic actor,
Househaolds receive income and use it to pay taxes to the government, to cnn-'
sume goods and services, and to save through the financial markets, Firms Teceive
revenue from the sale of goods and services and use it to pay for the factors of
production. Households and firms borrow in financial markets o buy investment
goods, such a5 houses and factorics. The government receives revenue from taxes
and wses it to pay for government purchases. Any excess of tax revenue over gov-
ernment spending is called public saving, which can be either positive (3 budger
stipliis) or negative (2 budger defiar).
In this chapter we develop a basic clussical model to expliin the eco-
nomic interactions depicted in Figure 3-1. We begin with firms and look at
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what determines their level of production (and, thus, the level of national
incomie). Then we exanune how the markets for the factors of production
distribute this income to households. Next, we consider how much of this
income households consume and how much they save. In addition to dis-
cussing the demand for goods and services arising from the consumption
of households, we discuss the demand arising from investment and govern-
ment purchases, Finally, we come full circle and examine how the demand
for goads and services (the sum of consumption, investment, and govern-
ment purchases) and the supply of goods and services (the level of produc-
tion) are brought mnto balance.

EED What Determines the Total
Production of Goods and Services?

An ecanomy’s vutput of poods and services—its GDP—depends on (1) its quan-
nty of inputs, called the factors of production, and (2) its ability to turn inputs
into output, as represented by the production function. We discuss each of these
in turn.

The Factors of Production

Factors of production are the inputs used to produce goods and services, The
two most important factors of production are capital and labor, Capital is the set
of tools that workers use: the construction worker’s crane, the accountant’s cal-
culator, and this author’s personal computer. Labor is the time people spend
working. We use the symbaol K to denote the amount of capital and the symbol
L to denote the amount of labor.

In this chapter we take the economy’s factors of production as given, In other
words, we assume that the economy has a fixed amount of capital and a fixed
amount of labor, We write

K=R.
L=T

The overbar means that each variable is fixed at some level In Chapter 7 we
examine what happens when the factors of production change over time, as they
do in the real world. For now, to keep our analysis simple, we assume fixed
amounts of capital and labor.

We also assume here that the factors of production are fully utilized—that
is, that no resources are wasted. Again, in the real world, part of the labor
force is unemployed, and some capital lies idle. In Chapter 6 we examine the
reasons for unemployment, but for now we assume that capital and labor are
fully employed.
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The Production Function

The available production technology determines how much output is produced
from given amounts of capital and labor. Economists express this relationship
using a production function. Letting V' denote the amount of output, we
write the production function as

Y=FK, L.

This equation states that autput is a function of the amount of capital and the
amount of labor.

The production function reflects the available technology for turning capital
and labor into output. If someone invents a better way to produce a good, the
result 1 more output from the same amounts of capital and labor. Thus, techno-
logical change alters the production function.

Many production functions have a proj called t to
scale. A production function has constant returns 1o scale if an increase of an
equal percentage in all factors of production causes an increase in output of the

same percentage. If the production function has constant returns to scale, then
we get 10 percent more output when we increase both capital and labor by
10 percent. Mathematically, a production function has constant returns to scale if

2Y = FzK, zL)

for any positive number 2, This equation says that if we multiply both the
amount of capital and the amount of labor by some number =, output 15 ako
multiplied by . Tn the next section we sce that the asumption of constant
retuens to scale has an important implication for how the income from produc-
tion is dstributed.

As an example of a production function, consider production at 3 hak The
Katchen and its equipnient are the bakery’s capital, the workers hired to ,::r thy
bread are its labor, and the loaves of bread are its output. The ket :| 3
tion functinn shonws that the number of loaves praduced depends on the :'“ “CI
of equipment and the number of workers, I the production o h:\mm

stant returns to scale, then doubling the amount of equipment e

of workers doubles the amount of bread produced. and the number

The Supply of Goods and Services

We can now see that the factors of production and the i
; roduction funcn
together determine the quantity of goods and services mp:licd u-:i:h ;T:::
equals the economy’s output. To express this mathematically, we write
Y=F(R L)

= ¥,

In this chapter, beeause we assume that the supplics of capital and labor and the
technology are fixed, output is also fixed (at a level denoted here as ¥). When
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we discuss economic growth in Chapters 7 and 8, we will examine how increas-
e in capital and labor and advances in technology lead to growth in the econo-
my's output.

How Is National Income Distributed
to the Factors of Production?

As we discussed in Chapter 2, the total output of an cconomy equals its total
income. Because the Dictors of production and the production function
together determine the total output of goods and services, they alio determine
national income. The circular flow diagram in Figure 3-1 shows that this
national ncome flows from firms to househalds through the markets for the
factors of production,

In this section we continue to develop our model of the economy by dis-
cussing how these factor markets work, Economists have long studied factor
markets to understand the distribution of income. For example, Karl Mar, the
noted h—century ec t, spent much tme trying to explain the
imcomes of capital and labor. The political philosophy of communism was in part
based on Murx’s now-discredited theory,

Here we examine the modern theory of how national income is divided
amany the factors of production. Tt is based on the classical (eighteenth-centu-
ry) adea that prices adjust to balance supply and demand, applied here to the mar-
kets for the factors of production, rogether with the more recent
(nincteenth-century) idea that the demand for each factor of production
depends on the marginal productivity of that factor. This theory, called the nes-
classical theory of distribution, i accepred by most economists today as the best
place to start in understanding how the economy’s income is distributed from
firnis to households,

Factor Prices

The distribution of national income 5 determined by factor prices, Factor
prices are the amounts paid to the factors of production. In an economy where
the two factors of production are capital and labor, the two factor prices are the
wage workers earn and the rent the owners of capital collect,

As Figure 3-2 illustrates, the price each factor of production receives for its
services is in turn determined by the supply and demand for that factor. Because
we have assumed that the ¢conomy’s factors of production are fixed, the factor
supply corve in Figure 3-2 is vertical. Regardless of the factor price, the quanti-
ty of the factor supplied to the market 15 the same. The intersection of the down-
ward-sloping factor demand curve and the vertical supply curve determines the
equilibrium factor price,
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Factor price

How a Factor of
Production Is
Compensated The pace
Fatar paid to any factor of pro-
supply duction depends on the
supply and demand for that
factor's services. Because
we have assumed that sup-
ply is Fixed, the supply cune
is vertical. The demand
curve is downward sloping.
The intersection of supply
and demand determines the
equilibrium factor prce.

Factar
demand

‘Quannity of factor

To understand factor prices and the distribution of income, we must examing
the demand for the factors of production. Because factor demand arises from the
thousands of firms that use capiral and habor, we start by examining the decisions
a rypical firm makes about how much of these factors 1o employ,

The Decisions Facing the Competitive Firm

The simplest assumption to make about a typical firm is that it is competitive, A
competitive firm is small relative to the markets in which it trades, so it has k-
tle influence on market prices. For example, our firm produces a good and sells
it at the market price. Because many firms produce this good, obr firm can sl

as much as 1t wants without causing the price of the good to fall, or It can g
selling altogether without causing the price of the good 1o rise, Sinularly, \GP
firm cannot influcnce the wages of the workers it employs because many :;hur
local firms akso employ workers. The firm has no reason to pay more than }:T
market wage, and it 1t tried to pay less, its workers would l:lkl:’_il)}li elsr:wl:l ;
Therefore, the competitive firm takes the prices of its outpur and it 3
given by market conditions. i
To make 1ts product, the firm needs two fictors of production, capital d

Libor. As we did for the aggregate economy, we represent the ﬁrm’sl nl:d %
technology with the production function P

Y=HK L),
where ¥is the number of units produced (the firm's output), K the number of
machines used (the amount of capital), and L the number of hours worked i:v
the firm’s employees (the amount of labor). Holding constant the technology s
expressed in the production function, the firm produces more output only if it
uses more machines or if its employees work more hours.



cuapTER 3 National Income: Where It Comes From and Where It Goes | 51

The firm sells 1s output at a price 2 hires workers at a wage W and rents cap-
ital at a rate . Notice that when we speak of firms renting capital, we are assum-
ing that houscholds own the cconomy’s stock of capital, Tn this analysis,
houscholds rent out their capital, just as they sell theit libor. The firm obtains
both factors of production from the houscholds that own them.'

The goal of the firm is to maximize profit, Profit is equal to revenue minus
costs; it is whar the owners of the firm keep after paying for the costs of pro-
duction. Revenue equals P x Y, the selling price of the good P multiplied by the
amount of the pood the firm produces ¥ Costs include both labor costs and cap-
ital costs. Labor costs equal WX L, the wage W times the amount of labor L.
Capital casts equal R % K, the rental price of capital R times the amount of cap-
il K. We can writc

Profit = Reevenue = Labor Costs — Capital Costs
w PV - WL - RE

To see how profit depends on the factors of production, we use the production
function Y = F(K, L) to substitute for ¥ to obtain

Profit = PRK, [) - WL - RK.

This equation shows that profit depends on the product price B the factor prices
Wand R, and the factor quantities L and K. The compentive firm takes the
praduct price and the factor prices as given and chooses the amounis of hbor
and capital that maxinize profit.

The Firm's Demand for Factors

We now know that our firm will hire labor and rent capital in the quantities
that maxinuze profit. But what are those profit-maximizing quantties? To
answer this question, we first consider the quantity of labor and then the quan-
tity of capital,

The Marginal Product of Labor The more labor the firm employs, the
more output it produces, The marginal product of labor (MPL) is the extra
amount of output the firm gets from one extra unit of labor, holding the amount
of capital fxed. We can express this using the production function:

MPL= FK, L+1) - FK, L).

The first term on the right-hand side is the amount of output produced with K
units of capital and L+ 1 units of labor, the second term is the amount of out-
put produced with K units of capital and L units of labor, This equation states

1 Thas is 2 umphificanian. In the real world, the ownership of capital s indirest because firms awn
capital and houscholds own the firms. That s, real fiems have two fanctions: owning capital and
producing output. To help us undertand how the factors of production are compensated, howev-
er, we assume that firms only produce output and that hovschulds own caputal directly:
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that the marginal product of labor is the difference between the amount of out
put produced with L + 1 units of labor and the amount produced with orly |
units of labor.

Most production functions have the property of diminishing margin
product: holding the amount of capital fixed, the marginal product of kibe
decreases as the amount of labor increases. To see why, consider again the pm-
duction of bread at a bakery. As a bakery hires more labor, it produces mon
bread. The MPL is the amount of extra bread produced when an extra unit o
labar is hired. As more labor is added 1o a fixed amount of capital, however, th
MPL falls. Fewer additional loaves are produced because workers are less po
ductive when the kitchen is more crowded, In other words, holding the size o
the kitchen fixed, each additional worker adds fewer loaves of bread to the hak.
ETY's output,

Figure 3-3 graphs the production function. It illustrates what happens to the
amount of output when we hold the amount of capital constant and vary th
amount of labor. This figure shows that the marginal product of labor 15 the slops
of the production function. As the amount of labor increases, the productos
function becomes flatter, indicating diminishing marginal product.

From the Marginal Product of Labor to Labor Demand When the
competinve, profit-maximizing firm s d

iding whether to hire an addinions
unit of labor, it considers how that decision would affect profies. It therefos

Ourpur, ¥

MeL AR L)

Labor,
The Production Function This curve shows how
depends on labor inpur, holding the amount of u;:r::n-
stant. The marginal producr of labor MPL is the change in
outpuc when the labar input is increased by 1 unit. As the
amount of labor increases, the production function becomes
flatter, indicating diminishing marginal product.
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compares the extra revenue from increased production with the extra cost of
higher spending on wages. The increase in revenue from an additional unit of
Libor depends on two variables; the marginal product of labor and the price
of the output. Because an extra unit of labor produces MPL units of output and
each unit of ourput sells for P dollars, the extra revenue is P % MPL. The extra
cost of hiring one maore unit of lahor 15 the wage W Thus, the change in profit
from hiring an additional unit of labor is

AProfit = ARevenue — ACost
= (PX MPL) - W,

The symbol A (called delta) denotes the change in a variable.

We can now answer the question we asked at the beginning of this section:
how much libor does the fiem hire? The firm’s manager knows that if the extra
revenue P x MPL exceeds the wage W an extra unit of labor increases profit,
Therefore, the nanager contintes to hire labor until the next unit would no
longer be profitable—that is, until the MPL falls to the point where the extra rey-
enue equals the wage. The competitive firm’s demand for labor is determined by

PxMPL= ¥,
We can also write this as
MPL= W/p.

W/P s the real wage—the payment to labor measured in units of output cather
than in dollars. To maximize profit, the firm hires up to the point at which the
marginal product of labor equals the real wage,

For example, again consider a bakery. Suppose the price of bread P is §2 per
loaf, and a worker carns a wage W' of $20 per hour, The real wage W/P is
10 loaves per hour, In this examiple, the Gro keeps hiring workers as long as the
additional worker would produce at least 10 laaves per hour. When the ALPL falls
to 10 loaves per hour or less, hiring additional workers i no longer profitable,

Figure 3-4 shows how the marginal product of labor depends on the amount
of labor employed (holding the firm's capital stock constant). That is, this figure
graphs the MPL schedule. Because the MPL dimunishes as the amoune of libor
increases, this curve slopes downward. For any given real wage, the firm hires up
to the point at which the MPL equals the real wage. Hence, the MPL schedule
is also the firm's labor demand curve.

The Marginal Product of Capital and Capital Demand The firm
decides how much eapital to rent in the same way it decides how much labor ta
hire. The marginal product of capital (MPK) is the amount of extra output
the firm gets from an extra unit of capital, holding the amount of labor constant:

MPK = F{K+1,L) - FK, L),

Thus, the marginal product of capital is the difference between the amount of
ourput produced with K+ 1 units of caputal and that produced with only K units
of capital,
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The Marginal Product of
Labor Schedule The mar
ﬁi'nl| product of labor MPL
epends on the amount of
labor. The MPL curve slopes
downward because the MPL
daclines as L increases. The
firm hires labor up to the
point where the real wage
W/P equals the MPL Hence,
this schedule is also the
firm's labor demand curve,

MPL, Labor
demand

Units oflabor, L

Quantity of labar
demanded

Like labor, capital is subject to diminishing marginal product. Once again con-
sider the production of bread at a bakery. The first several ovens installed in the
kitchen will be very productive, However, if the bakery installs more and more
ovens, while holding its labor force constant, it will eventually contain more
avens than its employees can effectively operate. Hence, the manginal product of

the last few ovens is lower than that of the fist few.
‘The increase in profit from renting an additional machine is the P ——

from selling the output of that machine minus the machine’ renral price:
AProfit = ARevenue = ACost
=({PXMPK)- R
To maximize profit, the ﬁ_rm continties to rent more capital wntil the AMPK flls
to equal the real rental price:
MPK =R/D.
The real rental price of capital is the rental price measured in unin of goods

rather than in dollars,
Tor sum up, the competitive, profit-maximizing firm follows a simp
" e rul
how much labor to hire and how much capital to rent. The firm dni.m.rf; :;ﬁb;f
tor of production sl that factor’s wsrginal product falls to equal its peal factor price. s

The Division of National Income

Hawving analyzed how a firm decides how much of each factor 1o cmploy, we
can now explun how the markets for the factors of production disuihuteb:hc
economy's tatal income. [fall firms in the economy arc competitive and profit
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maximizing, then each factor of production 15 paid its marginal contribution to
the production process. The real wage paid to each worker equals the MPL, and
the real rental price paid to cach owner of capital equals the MPK. The total
real wages paid to labor are therefore MPL X L, and the total real return paid
to capital owners is MPK x K,

The income that renains after the firms have paid the factors of production
15 the economic profit of the owners of the firms. Reeal economic profit is

Economic Profit =¥ — (MPL x L) — (MPK x K),

Because we want to examine the distribution of national income, we rearrange
the terms as follows:

Y= (MPL x L) + (MPK % K) + Economic Profit,

Total income s divided among the return to labor, the return to capital, and eco-
nomic profit,

How large s cconomic profit? The answer is surprising: if the production
function has the property of constant returns to scale, as is often thought to be
the case, then cconomic protit must be zero. That 15, nothing s lefi after the fc-
tors of production are paid. This conclusion follows from a famous mathemati-
cal result called Eler’s theorem,® which states that if the production funcrion has
constant returns to scale, then

(K, L) = (MPK X K) + (MPL X L).

If cach factor of production is paid its marginal produce, then the sum of
these factor payments cquals total output. In other words, constant returns to
scale, profit imization, and competition together imply that economic
profit is zero,

|[|:cmmmi|: pmﬁt i Zem, how can we expl.kill the r:xislcrlﬂ‘.‘ of"pmﬁl" ill IJ'II-'
economy? The answer is that the term “profit” as normally used is different from
economic profit. We have been assuming that there are three types of agents:
warkers, owners of capital, and owners of firms, Total income is divided among
wages, return to capital, and economic profit, In the real world, however, most
firms own rather than rent the capital they use. Because firm owners and capital
owners are the same people, economue profit and the return to capital are often
lumped together. If we call this alternative definition accounting profit, we can

say that

Accounting Profit = Economic Profit + (MPK % K).

 Mathematical mote: To prove Euler’s theorem, we need to use some multivariate caleuus, Begn
with the defimnon of comstant returns to scale: 2V'= Fizk, zL). Now differentate with respect 1o
= to ebtain

Y=F(zK L) K+ F:(zK,z0) L,
where F and Fy denote parnal dervatives with respect 1o the fit and second anguments of the

function. Evaluaning this expression at = = 1, and nonng that the partial deepanves equal the mar-
pinal prducts, yields Euler's theoren
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Under our assumptions—constant returns to scale, profit mmdmizaﬁc_ll\""d'
competition—cconomic profit is zero. If these assumptions appmnmmh‘
deseribe the world, then the “profit” in the national income accounts must be
mostly the return to capital.

We can now answer the question posed at the beginning of this chapter about
how the income of the economy is distributed from firms to households. Esch
factor of production is paid s margnal product, and these factor paymens
exhaust total output, Total sutput is divided benween the payments o capital and the

to labar, depending an their marginal productivities

P

The Black Death and Factor Prices

According to the neclassical theory of distribution, factor prices equal the mar-
ginal products of the factors of production. Because the marginal producy
depend on the quantities of the factors, a change in the quantity of any one fac-
tor alters the marginal products of all the factors, Therefore, a chanye in the g
ply of a factor alters equilibrium factor prices and the distribution of income.

Fourteenth-century Burope provides a grisly natural experiment to study bos

Factor quantities affect fctor prices. The outbreak of the bubonic pligne—the i
Death—in 1348 reduced the populanon of Europe by abour ane-thind within a fes
years, Becawse the manginal product of labor increases as the amount of labor 2
this massive reduction in the labor force should have mised the marginal product s
labor and equilibrium real wages. (That is, the economy should have moved to the
left along the curves in Figures 3-3 and 3-4) The evidence confirms the theory
real wages approxiniately doubled duning the plague years. The peasants whao wer
fortunare enough to survive the pligue enjoyed econoime prosperity.

The reduction m the hbor force caused by the plague should ala has
affected the return to land, the other major factor of production in medievs
Europe. With fewer workers available to firm the land, an additional unit o
land would have produced less additional output, and 5o land rents should have
faﬂfn. Or!re again, the .rhr:nry is confirmed: real rents fell 50 percent or more
during this prfmd. While the peasant classes prospered, the landed classes suf-

fered reduced incomes.” w

The Cobb-Douglas Production Function

What production function describes how actual economies turn capital and
Tabar inta GDP? One answer to this question came from 2 historic collaboranon
between a US. senator and a mathematician,

* Carlo M. Cipalla, Befere the Industrial Revelution: Eurspean Sectety and Economy, 10001700,
Ind ed. (New York: Nerrton, 1980), 200-202.
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Faul Douvglas was a US. senator from Nlinois from 1949 to 1966, In 1927,
however, when he was still 2 professor of cconomics, he noticed a surprising fact:
the division of nanonal income between capital and labor had been roughly con-
stant over a long period. In other words, 25 the economy grew more prosperous
over time, the tonl income of workers and the total income of capital owners
grew at almost exactly the same rate. This observation caused Douglas to won-
der what conditions might lead to constant factor shares,

Douglas asked Charles Cobb, 2 mathematician, what production function,
if any, would produce constant factor shares if factors always earned their

marginal products. The production function would need to have the proper-
ty that

Capital Income = MPE x K= aY
and

Labor lncome = MPL®% L= (1 - a) ¥}

where @ 15 3 constant between zero and one that measures capital’s share of
income. That is, a deternunes what share of income goes to caputal and what
share goes to labor, Cobb showed that the function with this property is

F(K, L) = A KoL},

where A 15 @ parameter greater than zero that measares the productivity of the
availible technology. This function became known as the Cobb-Douglas pro-
duction function.

Let's take a closer look at some of the properties of this production function,
First, the Cobb-Douglas production function has constant returns to seale. That
is, if capital and labor are increased by the same proportion, then output increas-
es by that proportion as well *

 Matheratica note: T prove that the Cobb—UDouglu production function hat consant returns o
seale, examuine what happens when we multiply expital and labor by 3 constant =;
HzK, zL) = AfzK)" (2 L)'=
Expanding terms on the night,
HzK, 21) = A2® K",
Rearmnging to bring Like terns together, we get
Fl2K, 2L) = Az* 2t K211
Since = 2™ = =, vur fuwnon becomes
FizK, z[) == A K*L'™=,
But A K*L'™ = [, 1. Thus,
FlzK, zL)=zHK, L} = z¥.

Hence, the amuemt of output ¥ inereascs by the same factor =, which imphies that this production
function has constant returns to scale.
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Next, consider the marginal products for the Cobb-Douglas production fuee-
tion. The marginal produet of labor is®
MPL= (1 —a)A K"L™",

and the marginal product of capital is
MPK=a A KL
From these equations, recalling that oo is berween zero and one, we can see what cais-
&5 the marpinal products of the two factors to change. An increase in ‘L'hc amount of
capital rises the MPL and reduces the MPK. Similarky, an increase in the amount

oflabor reduces the MPLand raises the MPK. A technological advance .tlul increar
es the p A raises the inal product of both factors proportionately

The marginal products for the Cobb—Douglas production function can il
be written as®

MPL= (1 — a)Y/L.
MPE = aY/K,

The MPL is proportional to output per worker, and the MPK is propor
uonal to output per unit of capital. Y7L is called average labor producidy
and Y/K 15 called average capital praductivity, If the production function s
Cobb-Douglas, then the marnginal productivity of a factor is proportional i
its average productivity.

We can now verify that if facrors carn their marginal products, then the pan-
meter o indeed tells us how much income goes to labor and haw much gocs i
capital, The total amount paid ro labor, which we have seen is MPL x L, equb
(1 — @) ¥ Therefore, (1 — a) is labor’s share of outpur. Similarly, the toral amount
paid to capital, MPK % K, equals a); and  is capital’s share of output. The e
of libor income to capital income is a comstant, (1 - a)/a, Jjust as Dougls
observed. The factor shares depend only an the parameter a, not on the amounts
of capital or labor or on the state of technology a5 measured by the parameter 4.

More recent ULS, data are also consistent with the Cobb-Douglas production
function. Figure 3-5 shows the mtio of labor income to o] income in the
United States from 1960 to 2007, Despite the many changes in the econo
over the past four decades, this ratio has remained about 0.7, This d:iw:inn’:r"
income is easlly explained by a Cobb-Douglas production function in which the
parameter & 55 about 01.3. According to this pammeter, capital receives 30 percent
of income, and labor receives 70 percent.

3 Marhematical move: Obeaining the farmulss for the marginal pmduce fom the production fne
non requires a bt of calculin. To find the AL, &fferentare the production fisncton with

to L Thiv it done by mulophying by the expancnt (1 — a) and then sublracting | from m
exponent to obtamn the new exponent, —x. Similsdly, to obtain the MPK, differentiaze the
ducnion function with repect to K- o
& Matheratical note: To check these expressions for the marginal produscts, subsnrate in the pro-
duction function for ¥'ta show that these expressions are equivalent to the carlicr formmls far the
rargenal produces.
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Labor's share
af tatal income
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The Ratio of Labor Income to Total Income Labor income has
remained about 0.7 of total income over a long period of time. This
approximate constancy of factor shares is consistent with the
Cobb-Douglas production function.

Sowrce: 1.5, Department of Commerce. This figure is produced from U,S. rational
income accounts data Labor income it compensation of employess. Toral income is
the sum of labar income, corparate profis, necinterest, rental income, and
deprociation. Proprictors’ income i excluded from these calculations, becavse it is 2
combination af labor mcome and capital income,

The Cobb-1ouglas production function is not the last word in explaiming the
economy’s production of goods and services or the distribution of national
income between capital and labor. Tt is, however, a good place to start.

CASE STUDY

Labor Productivity as the Key Determinant
of Real Wages

The neoclassical theory of distribution tells us that the real wage W/P cquals the
marginal product of labor, The Cobb-Douglas production function tells us that
the marginal product of labor is proportional to average labor productivity Y/L.
If this theory is right, then workers should enjoy rapidly rising living standards
when labor productivity is growing robustly. Is this true?

Table 3-1 presents some data on growth in productiity and real wages for the
US. economy. From 1959 to 2007, productivity as measured by output per hour
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‘Grawth in Labar Productivity and Real W,

Growth Rate

|| Time Pariod of Labor Productivity
| 1959-2007 2%
1959-1973 28
| 1973-1995 1.4
1995-2007 25 ; .

i
Seurve: Econamnc Report of the Prendent 2008, Table B-4%, and updates from the LLS. Department
of Commerce webute. Grawth in labor produstivity 13 measured here as the annualized rate of

| change in output per hour in the nonfarm business sector. Growth in real wages s measured
as the annualieed change in compensanion per hourin the nonfarm business sector divided by

the implicit price deflacor for thar secror

of wark grew about 2.1 percent per year. Reeal wages grew at 2.0 percent—almost
cxactly the same rate. With a growth rate of 2 percent per year, productivity and
real wages double about every 35 years,

Productivity growth varies over time. The tble shows the data for three shon-
er periods that economusts have identified as having different producrivity expe-
riences. (A case study in Chapter 8 examines the reasons for these changes m
productivity growth.) Around 1973, the US. EConomy experienced 3 significant
slowdawn in productivity growth that lasted until 1995. The cayse of the
ductivity slowdown is nat well understood, but the link berween prod lm-
and real wages was exaaly as stndand theory predicts. The slowdown ::m:,-
ductivity growth from 2.8 to 1.4 percent per year coincided with 4 clowdov:i'
seal wage growth from 2.8 to 1.2 percent per year. o

Praductivity growth picked up again around 1995, and many observers hailed
the arrival of the “new economy.” This productivity acceleration is oft . ”'b
uted to the spread of computers and information technology: As theoy e

growth in real wages picked up as well. From 1995 o 2{1;]‘: pmduf:l?: e
by 2.5 percent per year and real wages by 2.4 percent per }'g:_'l|r Bl
Theory and history bath confirm the close link between J;bur roductivi
and real wages. This lesson is the key to understanding why wmk.,l; ::IT‘W
better off than workers in previous generations, : AR

E5) What Determines the Demand
for Goods and Services?

We have seen what determines the Jevel of production and how the income from
production is distributed to workers and owners of capital. We now continne our
tour of the circular flow diagram, Figure 31, and examine how the output from
production is used.
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In Chapter 2 we identified the four of GDP:

P

u Consumption (C)

m [nvestment (1)

u Government purchases (G)
m Net exports (NX).

The circular flow diagram contains only the first theee components. For now, to
simplify the analysis, we assume our economy is 2 closed economy—a country that
does not trade with other countries. Thus, net exports are always zero, (We
examune the macroeconomics of apen economies in Chapter 5.)

A closed cconomy has three uses for the goods and services it produces,

These three components of GDP are expressed in the national income
accounts identity:

Y=C+I+G;

Houscholds consume some of the econamy’s output; firms and households use
some of the output for investment; and the government buys some of the out-

put for public purposes. We want o see how GDP is allocated among these
three uses,

Consumption

When we eat food, wear elathing, or go to a movie, we are consuming some of
the output of the economy. All forms of consumption together make up about
two-thirds of GDP. Because ¢ ption s so large, macroec have
devoted much energy to studying how households decide how much to con-
sume. Chapter 17 examines this work in detail. Here we consider the simplest
story of consumer behavior.,

Households receive income from their labor and their ownership of capi-
tal, pay taxes to the government, and then decide how much of their
after-tax income to consume and how much to save. As we discussed in Sec-
tion 3-2, the income that households receive equals the output of the econ-
omy Y, The government then taxes h holds an T (Although the
government ymposes many kinds of taxes, such as personal and corporate
income taxes and sales taxes, for our purposes we can lump all these taxes
mgﬂl:cr} We define income after the payment of all taxes, ¥ — T, to be dis-

H holds divide their disposable income between con-

sumptiuu and saving.

We assume that the level of consumption depends directly on the level of
disposable income. A higher level of disposable income leads to greater con-
sumption. Thus,

C=C(Y-T).
This equation states that ption is a function of disposable income. The
1 hip between « I and duposable income is called the con-

sumption function.
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The marginal propensity to consume (MPC) is the amount by which
consumption changes when disposable income increases by one dollar. The
MPC is between zero and one: an extra dollar of income increases consumption,
but by less than one dollar. Thus, if houscholds obtain an extra dollar of incoms,
they save a portion of it, For example, if the MPC 15 0.7, then househalds spend
70 cents of each additional dollar of disposable income on consumer goods ard
services and save 30 cents,

Figure 3-6 illusteates the consumption function. The slope of the consump-
tion function tells us how much consumption increases when dispassble
income increases by one dollar. That is, the slope of the consumption function
is the MPC.

Investment

Both firms and households purchase i goods, Firms buy investment
goods to add to their stock of capital and to replace exiwing capital as it wen
out. Households buy new houses, which are also part of investment. Total mnvest-
ment in the United States averages about 15 percent of GDIE.

The guantity of i goods d ded depends on the i rate,
which measures the cost of the funds used 1o finance investment. For an inves-
ment praject to be profitable, its return {the revenue from increased fture pro-
duction of goods and services) must exceed its cost (the payments for borrowed
funds). If the interest mate rises, fewer mvestment projects are profitable, and the
quantity of investment goods demanded falls.

For example, suppose a firm is considering whether it should build 3
$1 mullion factory that would yield a return of §100,000 per year, or 10 percent
The firm compares this return to the cost of horrowing the $1 million. If the
interest rate i below 10 pereent, the firm borrows the noney in finincial parkes

FIGURE 3-6

Consumpnon, C

The Consumption
Funcﬂnn The consump-
tion funcrion relates con-

/ sumption C to disposable
Cms ”".‘":“w income ¥~ T. The marginal
Propensiy to consume

MPC is the amount by
which consumption
increases when disposable
MPC income increases by one
1 dollar. or

Drspasable incame, ¥ — T
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and makes the investment. If the interest rate 1s above 10 percent, the firm forgoes
the investment opportunity and does not build the factory.

The firm makes the same investment decision even if it does not have to bor-
row the $1 million but rather uses its own funds. The firm can always deposit
this money in a bank or a money market fund and carn interest on it. Building
the factory is more profitable than depositing the money if and only if the inter-
est rate is less than the 10 percent return on the factory,

A pecson wanting to buy a new house faces a similar decision. The higher the
interest rate, the greater the cost of carrying a mortgage. A $100,000 martgage
casts 58,000 per year if the interest rate is 8 percent and $10,000 per year if the
nterest rate 18 10 percent. As the interest rate rises, the cost of owning a home
rises, and the demand for new homes falls.

When studying the role of interest rates in the economy, economists
distinguish between the nominal interest rate and the real interest rate,
This distinction is relevant when the overall level of prices is changing. The
nominal interest rate is the interest rate as usually reported: it is the rate of
interest that investors pay to borrow money. The real interest rate is the
nominal interest rate corrected for the effects of inflation, If the nominal
interest rate is B percent and the inflation rate is 3 percent, then the real inter—
est rate 13 5 percent. In Chapter 4 we discuss the relatnon between nominal
and real interest rates in detail. Here it is sufficient to note that the real inter-
est rate measures the true cost of borrowing and, thus, determines the quan-
tity of investment.

We can summarize this discussion with an equation relating investment [ to
the real interest rate r.

I'=I(s).

Figure 3-7 shows this investment function. It slopes downward, because as the
interest rate rises, the g y of d ded falls.

FIGURE 3-7

Real interest rate, r

The Investment
Function The imvestment
Function relates the quan-
tity of investment | to the
real interest rate .
Investment depends on
the real interest rate
becauge the interest rate is
the cost of borrowing, The
Imvestment investment function slopes
function, I{r) downward: when the
interest rare rises, fewer
imwne_.n: projects are

Quantity of investment, |
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The Many Different Interest Rates

Ifyou look in the business section of a newspa-
per, you will find many different interest rates
reported. By contrast, throughout this baok,

we will tall about "the” interest rate, as if |

there were anly one interest rate in the econo-
miy. The only distinction we will make is between
the nominal interest rate (which is not correct-
ed for inflation) and the real interest rate

(which is corrected for inflation). Almost all |
of the interest rates reported in the newspaper |

are nominal.
Why does the newspaper report so many

interest rates? The various interest rates differ in |

three ways:

» Term. Some loans in the economy are for
short periods of time, even as short as
overnight. Other loans are for thirty years
or even langer, The interest rate on a loan
depends on its term. Long-cerm interest
rates are usually, but not always, higher
than short-tenm interest rates.

» Credit risk In deciding whether to make
aloan, a lender must take into account
the probability that the borrower will
repay. The law allows borrowers to default
on their loans by declaring bankruprcy.
The higher the perceived probability of

defaule, the higher the interest rate.
Because the safest credit risk is the govern-
ment, government bonds tend to pay a
low interest rate, At the other extreme,
financially shaky corporations can raise
funds only by issuing junk bands, which pay
a high interest rate to compensate for the
high risk of default.

Tax trectment. The interest on different
types of bonds is taxed differently.

Mast important, when state and local
governments issue bonds, called municipal
bonds, the holders of the bonds do

not pay federal income tax on the

interest income, Because of this tax
advantage, municipal bands pay a lower
interest rage.

Y

| When you see two different interest rates in the

newspaper, you can almest always explain the
difference by considering the term, the credit nsk
and the tax treatment of the loan. /

Although there are many different interes

| rates in the economy, macreeconomists Can usu-

i

ally ignore these distinctions. The various mteress
rates tend te meve up and down topether. For
many purposes, we will not go far wrong by

| assuming there is only one interest rate,

Government Purchases

Government purchases are the third component

and services. The federal government hu;',s bmns_?.iii:jc:ir::;nl:h ot
of government employees. Local governments buy libl‘.:lry b‘,:ks":;]u
schools, and hire teachers. Governments at all levels build roads :i m’hd
public works. All these transactions make up government u:-']‘l 5
goods and services, which account for aboue 20 percent of GDPP:'..; :h:a{;nj?f

ed States.

These purchases are only one type of government spending. The other
is mmansfer payments to houscholds, such as welfare for the poor and S:{Pi
Secunity payments for the eldedy. Unlike government purchases, teansfer :.
ments are not made in exchange for some of the economy’s output of ':ﬂd!
and services. Therefore, they are not included in the variable G, %
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Trnsfer payments do affect the demand for goods and services indirectly.
Teansfer payments are the opposite of taxes: they increase houscholds® disposable
income, just as taxes reduce disposable income. Thus, an increase in transfer pay-
ments financed by an increase in taxes leaves disposable income unchanged. We
ean now revise our definition of T to cqual taxes minus mansfer payments, Dis-
posable income, ¥ — T} includes both the negative impact of taxes and the posi-
tve impact of transfer payments.

If government purchases equal taxes minus transfers, then G =T and the gov-
ernment has a balanced budger. If G exceeds T, the government rans a budger
defiit, which it funds by ssuing government debt—that is, by borrowing in the
financial markets, If G 15 less than T, the government runs a budget surplus, which
it can use to repay some of its outstanding debr.

Here we do not try to explain the political process that leads to a particu-
lar fiscal policy—that i, ra the level of government purchases and taxes.
Instead, we take povernment purchases and taxes as exogenous variables, To
denote that these varables are fixed outside of our model of national meome,
we write

We do, however, want to examine the impact of fiscal policy on the endogenous
variables, which are determined within the model. The endogenous variables
here are consumption, investment, and the interest rate.

To sec how the exogenous variables affect the endogenous variables, we must
complets the model. This is the subject of the next scetion.

EZ) What Brings the Supply and
Demand for Goods and Services
Into Equilibrium?

We have now come full circle in the circular flow diagram, Figure 3-1. We
began by examining the supply of goods and services, and we have just dis-
cussed the demand for them. How can we be certain that all these flows bal-
ance? In other words, what ensures that the sum of consumption, investment,
and government purchases equals the amount of output produced? We will see
that in this classical model, the interest race is the price that has the crucial role
of equilibrating supply and demand.

There are two ways to think about the role of the interest rate in the econ-
omy. We can consider how the interest rate affects the supply and demand for
goods or services. Or we can consider how the interest rate affects the supply
and demand for loanable funds. As we will see, these two approaches are two
sides of the same coin.



66| parT 11 Classical Theory: The Economy in the Long Run

Equilibrium in the Market for Goods and Services:t
The Supply and Demand for the Economy’s Outpu
The followi i ize the discussion of the demand for goods and

g e
services in Section 3-3:

Y=C+1+G.

c=c(¥y-T).
I=1{s).
G=G
T=1.

The demand for the economy’s output comes from consumption, INVestment
hases. C jon depends on disposable income; uves.

and g F F P
ment dcp:nds on the real interest rate; and government purc}usc! and taxes an

the exogenous variables set by fiscal policymakers.

To this analysis, Tet's add what we learned about the supply of goods and er.
vices in Section 3-1. There we saw that the factors of production and the pr.
duction function determine the quanuty of output supplied to the economy

Y=FR.L)
-7

Now let's combine these equations deseribing the supply and demand for ou-
put. Ifwe substitute the consumption function and the investment function it
the national income accounts identity, we obtain

Y=CY=T)+1) +G.

Because the variables G and T are fixed by policy, and the level of output ¥y
fixed by the factors of production and the production fanction, we can write

F=C¥-T)+Im+G

This equation states that the supply of output equals its demand, which is the
sum of consumption, investment, and government purchases,
Notice that the interest rate ris the only variable not already determined in
the last equation. This is because the interest rate sull has a key role 1o play it
must adjust to ensure that the demand for goods equals the ru;;pl)-, The grester
the interest rate, the lower the level of investment, and thus the lower the demand
for goods and services, C + ['+ G. If the interest rate is too high, then investment
is too fow and the demand for output falls short of the supply. If the interest rare
is too low, then investment is too high and the demand exceeds the supply At
the equilibeins interest rate, the demand for poods and services equals the supply. *
This conclusion may seem somewhat mysterious: how does the interest rate
get to the level that balances the supply and demand for goods and services?
The best way to answer this question is to consider how financial markets fir

into the story.
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Equilibrium in the Financial Markets:
The Supply and Demand for Loanable Funds

Because the mnterest rate is the cost of borrowing and the return to lending in
financial markets, we can better understand the role of the interest rare in the
economy by thinking about the financial markets. To do this, rewrite the nation-
al income accounts identity as

Y-C-G=1
The term Y= C— G is the output that ins after the d I of ¢
and the government have been satisfied, it is called national saving or simply

saving (5). In this form, the national income accounts identity shows that sav-
ing equals investment.

To understand this idennty more fully, we can split national saving inte two
parts—one part representing the saving of the private sector and the other rep-
reseating the saving of the government:

S=(Y-T-C)+(T-G) =1L

The term (Y= T'— ) is disposable incone minus consumprion, which is pri-
vate saving. The term (T — G} is government revenue minus government
spending, which is public saving. (If government spending exceeds govern-
ment revenue, then the government runs a budget deficit and public saving is
negarive.} Mational saving is the sum of private and public saving. The circular
flow diagram in Figure 3-1 reveals an interpretation of this equation: this equa-
tion states that the flows into the financial markets (private and public saving)
must balance the flows out of the financial markets (investment).

To see how the interest rate brings financial markets into equilibrium, substi-
tute the consumption function and the investment function into the national
income accounts idennty:

Y-CY-T)-G=HKn.
Next, note that G and T are fixed by policy and Y'is fixed by the factors of pro-
duction and the production function:
V-CV-T)-G=1I
5= 1.

The lefi-hand side of this equation shows that national saving depends on
income Y and the fiscal-policy variables G and T, For fixed values of ¥, G, and
T, national saving S is also fixed. The right-hand side of the equation shows that
investment depends on the interest rate.

Figure 3-8 graphs siving and investment as a function of the interest rate. The
saving function is a vertical line because in this model saving does not depend on
the interest tate (we relax this asumption later). The investment function slopes
downward: as the interest rate decreases, more investment projects become profitable.

From a quick glance at Figure 3-8, one might think it was 2 supply-and-demand
diagram for a particular good. In fact, saving and investment can be interpreted in
terms of supply and demand. In this case, the “good” is loanable funds, and s
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Real interest rate, r

Saving, Investment, and
the Interest Rate The
interest rate adjusts to
bring saving and invest-
ment into balance. The
vertical line represents
saving—the supply of
loanable funds. The
downward-sloping line
represents investment—
the demand for loanable.
funds. The intersection of
these two curves deter-
mines the equilibrium
interest rate,

Saving, 5

T

Desired investment, I[r)

Ly Investment, Saving, /, §

“price”is the interest rate. Saving is the supply of loanable funds—househalds les
their saving to investors or deposit their saving in a bank that then loans the fund
out, T 1 the d d for ble funds borrow from the pub-
Lic dicectly by selling bonds or indirectly by borrowing from banks. Because inve
ment depends on the interest rare, the quantity of loanable funds demanded 2l
depends on the interest rate,

The interest rate adjuses until the amount that firms want to invest cquals th
amount that households want to save. If the interest rate is too low, investors wat
more of the economy’s output than households want to save. Equivalenty, th
quantity of loanable funds demanded exceeds the quantity supplicd Wh::llm
happens, the interest rate rises. Conversely, if the interest rate is too };i vh. house
holds want to save more than firms want to invest; because the qm“nh' . .
able funds supplied is greater than the quantity demanded, the ix:lc::\? v ?E[:
The equilibrium interest rate is tound where the two ¢urves cross .||: ;,r:n: ib
s faterest rate, howseliolde desire to save halances firms' desire 1o .';;,1.‘; ‘r,,,f 1l e

tity of loumable fitnds supplied equals the quantity demanded, i

Changes in Saving: The Effects of Fiscal Policy

We can use our modeli to show how fiscal policy affects the economy, When the
& fh;mges its spending or the level of taxes, it affects the demand far
the economy’s ourput of goods and services and alters national saving, inves-
ment, and the cquilibrium interest rate. S g

:-\n Increase in Government Purchases Consider first the cffects of an
increase in government purchases by an amount AG. The immediate impact is to
increase the demand for goods and services by AG. But because total output i
fixed by the factors of production, the increase m gavernment purchases must be
met by i decrease in some other category of demand. Disposable income ¥ =T
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The model presented in this chaprer represents
the economy’s financial system with a single
marker—the market for loanable funds. Those
who have some income they don't want to con-
sume immediately bring their saving to this mar-
ket Those who have investment projects they
want to undertake finance them by b

The Financial System: Markets, Intermediaries,
and the Crisis of 2008-2009

between the two sides of the market and helps
direct financial resources toward their best use,
Banks are the best-known type of financial inter-
mediary. They take deposits from savers and use
these deposits to make loans to those who have
nvestments ta make, Other examples of financial

g in

saving and investment into balance.

The actual financial system is a bit more com-
plicated than this description, As in this model,
the goal of the system is to channel resources
from savers inta various forms of investment. But
the system includes a large variety of mechanisms
to facilitate this transfer of resources

this marker. The interest rate adjusts to bring |

One piece of the financial system is the ser of |

financial markets through which houscholds can
directly provide resources for mwestment, Two
important financial markets are the market for
bonds and the market for stocks. A person who buys
a bond from, say, Apple Corporation becomes a
creditor of the company, while a person who buys
newly issued stock from Apple becomes a part
owner of the company. (A purchase of stock on a
stock exchange, however, represents a transfer of
ownership shares from one person to another and
does not provide new funds for investment pro-
jeets.) Raising investment funds by issuing bonds
is called debt finance, and raising funds by issuing
stock is called equity finance.

Anather piece of the financial system 15 the set
of financal intermediaries through which househalds
can indirectly provide resaurces for investment. As
the term suggests, a financial intermediary stands

intermedi include mutual funds, pension
funds, and insurance companies. Unlike in finan-
cial markets, when a financial intermediary is
involved, the saver is often unaware of the invest-
ments that his saving is financing.

In 2008 and 2009, the world financial system
experienced a historic crisis. Many banks and other
financial intermediaries had previously made loans
to homeowners, called martgages, and had purchased
many mortgage-backed securities (financial instru-

| ments whose value derives from a paol of mort-

| gages). A large decline in housing prces throughout

the United States, however, caused many homeown-
ers to default an their momgages, which in tum led
to large losses at these financial institutions. Mary
banks and other financial intermediaries faund
themselves nearly bankrupr, and the financial sys-
tem started having trouble performing its key fune-
tions, To address the problem, the U.S, Congress in
October 2008 authorized the U5, Treasury to
spend $700 billion, which was largely used to put
further resources into the banking system.

In Chapter 17 we will examine mare fully the

i financial crisis of 2008 and 2009, For our pur-

poses in this chaprer, and as a building block
for further analysis, representing the entire
financial system by a single market for loanable

i funds is a useful simplification,

is unchanged, so consumption C is unchanged as well, Therefore, the increase in
government purchases muse be met by an equal decrease in investment.

To induce investment to fall, the interest rte must rise. Hence, the increase in
government purchases causes the interest mte to increase and investment to
decrease. Government purchases are said to crowd out investment.

To grasp the effects of an increase in government purchases, consider the
impact on the market for loanable funds. Because the increass in government

h

15 not aco

d by an increase in taxes, the government finances

thr additional spending by borrowing—that is, by reducing public saving, With
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A Reductlon In Saving A
reduction in saving, passk
bly the result of a changein
fiscal policy, shifts the sa¥-
ing schedule to the left
The new equilibrium is the
point at which the new sai-
ing schedule crosses the
investment schedule. A
reduction in saving lowers
the amount of investment
and raises the interest rate.
Fiscal-policy actions that
iy reduce saving are said to
crowd oul investment.

Irwestment, Saving, |, 5

private saving unchanged, this government borrowing reduces national siving &
Figgure 3-9 shows,  reduction in national saving is represented by a leftwand &
in the supply of loanable funds availabl for inw At the ininal interestnte
the demand for loanable funds exceeds the supply. The equilibrium interest n
rises to the point where the investment schedule crosses the new saving schald
ule. Thus, an increase in government purchases causes the interest rate to m

from ry 1o 72

[ case sTuov_ I

Wars and Interest Rates in the United Ki
1730-1920 Kinadcg

Whrs are taumatic—both for thase who fight them and for a2 nations ec
Because the econamic changes accompanying them are often lar, .‘:):. i
a matural experiment with which economists can test their lhﬂ,riib\;r‘. e
about the economy by sceing how in wartime the endogenous va et
to the major changes in the exogenous variables. = e
One exogenous variable that changes substantially in wartime is the level
government purchases. Figure 3-10 shows military spending as a = gt
EDP for the United Kingdom fiom 1730 to 1919, This graph thows. o on
waould expect, that government purchases rose suddenly = d..:m;(.?:;. S
the eight wars.of this period. e
Our model predicts that this wartime increase in government purchas
the increase In gevernment borrowing to finance tfu: wars-—shaF:J'Id ]“‘f—‘_‘n'
the demand for goods and services, reduced the supply of loanable ﬁmd?‘::
raised the interest rate. To test chis prediction, Figure 3-10 also shows the i;m-rl
est rate on long=term government bonds, called comsols in the United Kingdom
A positive assockition between nulitary purchases and interest rates is apparent i
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Military Spending and the Interest Rate In the United Kingdom This figure
shows military spending as a percentage of GDP in the Unired Kingdam from 1730
to 1919, Not surprisingly, milicary spending rose sub ially during each of the
eight wars of this period. This figure also shows that the interest rate tended to rise
when military spending rose.

Source; Sesies canstructed from vanous saurces deserbed in Rabert ). Barro, “Government Spending,

Interest Rates, Praces, and Budger Deficies in the United Kingdom, 1701-1 F1B," fournal of Monetry
Ecanomics 20 {September 1957y 22125,

this figure, These data support the model’s prediction: interest rates do tend to
rise when government purchases increase.”

One problem with using wars to test theories i that many economuc changes
may be occurring at the same time, For example, in World War 11, while gov-
ermment purchases increased dramatically, rationing abo restricted consumption
of many goods. In addinon, the risk of defeat in the war and default by the gov-
ernment on its debt presumably increases the interest rate the government muse
pay. Economic models predict what happens when one exogenous variable
changes and all the other exogenous variables remain constant, In the real world,

7 Daniel K. Benprmm and Levis A Kochin, “War, Prices, and Interest Rates: A Martial Salution to
Gibson's Paradox,” m M, T). Bordo and A, ], Schwarte, eds.. A Retraspective on the Glassical Gold Stan-
dapd, 1821=1931 (Chucago: Univerary of Chicage Press, 1984), 587-612; Robert ). Barmo, "Gov-
ernment Spending, Interest Rater, Prices, and Budpet Deficts in the United Kingdom,
1700=1918," Jowrmal of Manctary Eronomics 20 (Seprember 1937) 221-248
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however, many exogenous variables may change at once. Unlike controlled lab-
oratory experiments, the natural experiments on which economists must rely
not always casy to interpret. &

A Decrease In Taxes Now consider a reduction in taxes of AT, The imme-
diate impact of the tax cut is to raise disposable income and thus to raise coo-
sumption, Disposable income rises by AT, and consumption rises by an amouti
equal to AT times the marginal propensity to consume MPC. The higher the
MPC, the greater the impact of the tax cut on consumption.

Because the economy’s output is fixed by the factors of productian and the
level of government purchases is fixed by the government, the increase in cof-
sumption must be met by a decrease in investment, For investment to fll, the
interest rate must rise. Henee, a reduction in taxes, like an increase in government
purchases, crowds out investment and rises the interest rate.

We can also analyze the effect of a tax cut by looking at saving and et
ment. Because the tax cut rases disposable income by AT, consumption goes i
by MPC x AT. Mational saving §, which equals ¥ — € — G, falls by the une
Aot as consumption rises. As in Figure 3-Y, the reduction in saving shiftstbe
supply of loamable funds to the left, which increases the equilibrivm interest
and cruwds out investment,

Changes in Investment Demand
So far, we have discussed how fiscal policy can change national saving. We can de
use our model to examine the other side of the market—the d 1fori
In this section we look at the causes and effects of changes in investment demand.
One reson invesement demand might increase is technological innovation
Suppose, for example, that someane invents a new technology, such as the ri
road or the computer, Before a firm or houschold can take advantase af the
innovation, it must buy investment goods. The invention of the nilm:d had mo
value wanl mdroad cars were produced and tracks were laid. The 1des of the
computer was not productive until computers were manufacourcd. Thus, rech
nological innovation leads to an increase in investment demand, I
Investment demand may also change becawse the governmen
discourages investment through the tx liws. For exz::pln-, ;upp":::::u;:f“of
ernment increases personal income taxes and wies the extra revenue to ng:;
tax cuts for those who invest in new capital. Such a change in the tx Liws nuks
more investment prajects profitable and, like a technological i jon, i
es the demand for investment goods. il oot VA
Figure 3-11 shows the effects of an increase in investment demand. At any
given interest rate, the demand for investment goods (and ako for Iuanabi: ﬁmdij
15 higher, This increase in demand 15 represented by a shift in the investment
schedule to the right. The economy moves from the old equilibrium, point A,
to the new equilibrium, point B, !

The surprising implication of Figure 3-11 is that the equilibrivm amount of
investment i unchanged. Under our assumptions, the fived level of saving deter-
mines the amount of investment: in other words, there is 3 fixed supply of laanghle
funds. An increase in investment demand merely mises the equilibrium interest rate.
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Real interest rate, r An Increase In the
Demand for Investment
An inerease in the demand
for investment goods
shifts the investment
schedule to the right, At
any given interest rate, the
amount of investment is
greater. The equilibrium
moves from point A to
poine B, Because the
amount of saving is foed,
. .. ruises
interest

2 the increase in imvestment
the demand raises the interest
nite 1 rate while leaving the

— quilibrium amount of
Ievestment, Saving, L5 jnvestment unchanged.
We wonld reach a different conclusion, however, if we modified our simple
consumpnon function and allowed consumption (and its flip side, saving) to
depend on the interest race. Because the interest rate is the return to saving (as
well as the cost of burrowing), a higher interest rate might reduce consumption
and increase saving, IF so, the saving schedule would be upward sloping rather
than vertical.
With an upward-sloping saving schedule, an increase in investment demand
would mise both the equilibrium interest rte and the equilibrium quantity of
investment. Figure 3-12 shows such a change. The increase in the mterest rate
causes households to consume less and save more. The decrease in consumption
frees resources for mvestment.
FIGURE 3-12
Real interest rane, ¢ An Increase in
Str) Investment Demand
When Saving Depends
on the Interest Rate
. When saving is posicively
(1. Anincrease  related to the interest
L — indeived — cace, a ightward shiftin
i . the i schedule
ST ) R PR by : I increases the interest rate
1 : - and the amount of invest-
ment. The higher interest
FE st : : rate induces people to
b i : h increase saving, which in
s Lot : urn allows investment to
increase.

—— Investment, Saving, I, S
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Conclusion

In this chapter we have developed a model that explains the production, distn-
bution, and allocation of the economy’s output of goods and services. The moded
relies on the clusical assumption that prices adjust to equilibrate supply and
demand. In this model, factor prices equilibrate fictor markets, and the intereit
rate equilibrates the supply and demand for goods and services (or, equivalently
the supply and demand for loanable funds). Because the model incorporates al
the interactions illustrated in the circular flow diagram in Figure 3-1, it is some-
times called a general equilibrivn model,

Throughout the chapter, we have discussed various applications of the model
The model can explain how income is divided among the factors of production
and how factor prices depend on factor supplies. We have also used the moded
to discuss how fiseal policy alters the allocation of output among its alternatve
uses—consumption, investment, and government purchases—and how it affecy
the equilibrium interest rate.

At this point it 15 uscful to review some of the simplifying assumptions we
have made in this chaprer. In the following chapters we relax some of thes:
asumptions to address a greater range of questions,

® W have ignored the role of money, the asset with which goods and sr-
vices are bought and sold. In Chapter 4 we discuss how money affects the
economy and the influence of monetary policy.

We have assumed that there is no trade with other countries. In Chapter 5
we consider how international interactions affect our conclusions,

® We have assumed that the labor force s fully employed. In Chapter 6 we
examine the reasons for unemployment and see how public policy influ-
ences the level of unemployment.

We have assumed that the capital stock, the labor force, and the produc-
tion technology are fixed. In Chapters 7 and 8 we see how changes over
time in each of these lead to growth in the econonw output of goods
and services.

We have ignored the role of short-run sticky prices. In Chapters 9
through 14, we develop a model of short-run fluctuations that
includes sticky prices. We then discuss how the madel of short-run
fluctuations relates to the model of national inconie developed in
this chapter.

Before going on to these chapters, go back to the beginning of this one and
make sure you can answer the four groups of questions about national income
that begin the chapter.
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Summary

1. The factors of production and the production technology determine the
economy’s output of goods and services. An increase in one of the factors
of production or a technological advance raises output.

2. Competitive, profit-maximizing firms hire labor until the marginal product
of labor equals the real wage. Similarly, these firms rent capital until the
marginal product of capital equals the real rental price. Therefore, each fac-
tor of production is paid s marginal product. If the production function
has constant returns ta scale, then according to Euler’s theorem, all output 15
used to compensate the inputs.

3. The cconomy's output is used fur mmumpnon. investment, and govern-
ment purchases. C

I ly on disposable income.
Investment depends ntg:um';iy on tht. rml. interest rate. Government pur-
chases and taxes are the exogenous variables of fiscal policy.

4. The real interest rate adjusts to equilibrate the supply and demand for the
economy’s output—or, equivalently, the supply of loanable funds (saving)
and the demand for loanable funds (investment). A decrease in national sav-

ing, perhaps because of an mncrease in government purchases or a decrease
in taxes, reduces the equilibrium af

nt and mises the inter-
est rate, An nerease i investment demand, perhaps because of a technolog-
ical innovation or a tax incentive for investment, also mises the interest mte.
An increase in investment demand increases the quantity of investment only
if higher interest rates stimulate additional saving,

KEY CONCEPTS

Factors of production Marginal product of capital (MPK)  Interest rate
Production function Heal rental price of capital Mominal interest rate
Constant returns to scale Economic profit versus account- eal interese rate
Factor pricet ing profit

Competition Cubbeboughe praduchan Private saving
Profi funehon Public saving
i Disposable income 5
Marginal product of labor (APL) = % Loanable funds
Consumption fanction :
Duminshing marginal product Crowding out

Marginal propensity to consume
Real wage (MPC)

Nanonal saving {saving)
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QUESTIONS FOR REVIEW

1. What determines the amount of nutput an
ecanomy produces?

2. Explain how a competitive, profit-maximizing
firm decides how much of each factor of
production to demand.

3. What i the role of constant returns to seale in
the distribution of income?

4. Write down a Cobb-Douglas production
function for which capinal earns one-fourth
of total income,

s e ]

5. What d

6. Explain dhe difference between government pur-
chases and transfer payments. Give two example
of each.

7. What makes the demand for the econpmy’s out-
put of goods and services equal the supply?

8. Expliin what happens to consumption,
nvestment, and the interest e when the gov-
ermment increases Qxes,

PROBLEMS AND APPLICATIONS

L. Use the neochsical theary of distribution to
predict the impact an the real wage and the real
rental price of capital of each of the following
events;

a A wave of immigration increases the labor
force,

b. An earthquake destroys some of the capiral
stock.

© A rechnologieal advance improves the
preduction fanction,

2. If 3 10-percent increase 1 both capital and
labor cawses output to tncrease by less than
10 percent, the production function is sud to

exhibit deceasing retnes o seale. IF it causes out-
put o increase by more than 10 percent, the
production function is said to cxhibir ficreasiing
refurns £y seale. Why nught 3 production function
extubit decreasing or increasing returns to scale?
3. Suppose that an econamy’s production fanction

is Cobb-Douglas with paramcter @ = 0.3,

4. What fractions of income da capital and libar
receive?

b. Suppose that imumigration increases the labor
foree by 10 percent. What happens to toral

output (in percent)? The reatal price of capi-
wal? The real wage?

c. Suppose that 2 gift of capital from abroad
raises the capinal stock by 10 percent, What
happens to toal output (in percent)? The
rencal price of capatal? The real wage?

d. Suppose that a technological advance s
the value of the parameter A by 10 percent
What happens to total output (in percent)?
The rental price of capital? The real wage?

4. Figure 3-5 chows that in US. data, labar’s share
of torl mcome is approximately a constant over
time, Table 3-1 shows that the irend i the red
wage closely tracks the wend in labor productr-
ity How are these facts related? Could the firt
fact be true withaut the second also being true!

5. According to the neochssical theory of distribe-
tion, the real wage carned by any worker cquls
that workers marginal productivity, Let's use the
insight to examine the incomes of two groupi of
workers: farmers and barbers,

3. Ower the past century, the productivity of
farmers has risen substantially becawse of
technolopical progres, According to the neo-
classical theory, what should have happened
to their real wage?

b. In what unirs is the real wage discused in
part (1) measured?

€ Over the same period, the productivity of
barbers has remained constant. What should
have happened to their real waye?

d. In what units i
measured?

€. Supposs workers can move fively between
being farmers and being barbers. Whar does

this mobil ply for the wages of firmens
and barbers?

the real wage in part {c)
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£, What do your previous answers imply for the
price of haircuts relative to the price of food?

g Who benefits from technological progress in
farming—farmiers or barbers?

(This problem requires the use of caloulus.)

Consider a Cobb-Donglas production function

wath three inputs, K 15 eapital (the number of

. MNational saving,
d. Investment,

Suppose that an increase in consumer
confidence mises consumers’ expectations about
their future income and thus increases the
amount they want to consume today. This might
hc interpreted as an upward shiff in the

machines), L is labor (the number of workers)
and H is human capial (the number of college
degrees among the workers). The production
function is

V= KB
Derive an expression for the marginal
product of labor. How does an increase in the
amount of human capital affect the marginal
product of labor?

Trerive an expression for the margimal
product of human capital. How does an
ancrease in the amount of human capital
affect the marginal product of human capital?

-

=

3

What s the income share paid to labor?

What 15 the income share pad to human cap-
aal? In the national income accounts of this
cconomy, what share of rotal income do you
think workers would appear to receive?

(Hinr; Consider where the retorn to luman
capital shows up.)

B

An unskilled worker earns the marginal prod-
uct of labor, whereas a skilled worker earns
the marginal product of labor plus the
marginal product of human capital. Using
your answers to parts (2) and (b}, find the
ntio of the skillad wage to the unskilled
wape. How does an increase in the amount of
human capital affect this ratio? Explain.

3

Some peaple advocate government funding
of college scholarships as a way of creating a
more egalitiran sociery: Others angue that
schalarships help only those who are able w
go o college, Do your answers to the preced-
ing questions shed light on this debate?

The gn\'tﬂ\m:llt raises Lixes by $100 billion, 16
the manginal ity to 15 0.6, whar

happens to the fol]u:wlng' Do they rise or fall?
By what amounts?

2. Public saving,
b, Private saving.

10.

1

P function. How does this shift affect
nvestment and the interest rare?
Consider an economy described by the follow-
ing equations:
=C+I+G
Y= 5,000
G =1,000
00
C=250+075(Y-T)
F= 1000 ~50r
In this economy, compute private saving,
public saving, and nanonal swing,

. Find the equilibesum mterest rare,

o

MNow suppose that G rises to 1,250, Compite
private saving, public saving, and national
saving,

d, Find the new equilibeium interest rate.

Suppose that the government increases taxes and
government purchases by equal amounts. What
happens ta the interest rate and imvestment in
response to this balanced-budget change? Doy
your answer depend on the marginal propensity
o consume?

« When the government subsidizes investment,

such as with an investment tax credit, the subsidy
ofien applies to only some types of investment,
This question asks you to consder the effisct of
such a change. Suppose there are two types of
investiment in the cconomy: business investment
and residential investment. And suppose that the
B 1 an i tax credit
only for business investment.

a. How does this policy affect the demand curve
for business mwvestment? The demand curve
fur residential investment?

h. Diraw the ecanomy's supply and demand far
loanable funds. How daes this palicy affect the
supply and demand for loanable funds® Wihat
happens to the equilibriun interest ratc?
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¢ Compare the old and the new equilibria.
How does this pelicy affect the total quantity
of mvestment? The quantity of business
investment? The quantity of residential

year. What might cause these fluctuations in
supply? In this case, what correlation between
investment and interest rates would you find?

: b. Suppose the supply of loanable funds was s~
AnVesimente ble but the demand fucruated from year o
12. If consumption depended on the intersst rate, year, What might cause thesc fluctuations in
how would that affect the conclusions reached demand? In this case, what correlation
in ths chaprer about the effects of fiscal policy? between investment and interest mtes would
13. Macroeconomic data do not shew 3 strong cor- you find now?
relation between investment and interest rates. ¢, Suppose that both supply and demand in thie
Ler's examine why thus might be so. Use our

market fluctuated over time. [f you were to
model in which the interest ote adjosts to cqui- construct a scatterplot of investmient and the
librate the supply of loanable funds {which s interest rate, what would you find?
upward sloping) and the demand for loanshls d. Which of the shove three cases seems most
funds (which is dawnward sloping). S i

empincally realistic to you?
a. Suppese the demand for Toanable funds was

stable but the supply fMuctuated from year to



Money and Inflation

Lenint is said to have declared that the hest way to destrop the Capitalist
System was to debanich the currency. . . . Leviine was certainly right. There is no
sudbtler, no surer means of evermurniing the existing basis of society than to
debauch the cirrancy. The process ogages all the Didden forces of econonric lawe
ori the side of destruction, and does it i @ smaver wiicle ot one wan i a
wiillion is able o diagnose,

— ol Mayuard Keynes

n 1970 the New York Times cost 15 cents, the median price of a single-family

home was $23,400, and the average wage in manuficturing was $3.36 per

hour, In 2008 the Times cost §1.50, the median price of 2 home was
$183,300, and the average wage was $19.85 per hour. This overall ing
prices is called inflation, wlhich 1 the subject of this chapter

The rate of inflanon—the percentage change in the overall level of prices—
varics greatly over time and across countrics. In the United States, according to
the consumer price index, prices rose an average of 2.4 percent per year in the
19605, 7.1 percent per year in the 19705, 5.5 percent per year in the 19805, 3.0
percent per year in the 19905, and 2.8 percent fram 2000 to 2007. Even when
the U5 mnflanon problem became severe during the 1970s; however, it was noth-
ing compared to the episodes of extraordinanly high mflation, called hyperin-
flation, that other countrics have experienced from time to tme. A classic
nereased an average of 500 percent
per mowth. In 2008, 2 similar hyperinflation gripped the nation of Zimbabwe,

In this chapter we examine the classical theory of the causes, effects, and social
costs of inflation. The theory is “classical in the sense that it assumes that prices
are flexible. As we first discussed in Chapter 1, most economists believe this
assumption describes the behavior of the economy in the long run. By contras,
many prices are thought to be stucky in the short run, and beginning in Chap-
ter 9, we incorporate this fact into our analysis. For now, we ignore short-run
price stickiness, As we wall see, the classical theory of inflation not anly provides
a good description of the long run, it also provides a useful foundation for the
short-run analysis we develop later,

e in

example ¥ Germany in 1923, when pn
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The “hidden forces of economic law" that lead to inflation are .no':_;\;.nwsml-
ous as Keynes claims in the quotation that opens this chapter. lnﬂanm‘: is simply an
increase in the average level of prices, and a price isl the rate alt_ wl::(h maney &
exchanged for 2 good or 2 service. To und 1 inflation, 2 ;:E
understand money—what it is, what affects its supply and demand, and what :
ence it has on the econonyy. Thus, Section 4-1 begins our :n:])_'m af:nﬂmm::\lm
discussing the economists concept of “maney” and huw._ in m;::‘di o

cconomics, the government controls the quantty ut: money i the g
public. Section 4-2 shows that the quantity of money de the pncrc_ !
that the rate of growth in the quantity of money determines the rate o mﬂ.th
Inflation wn turn has numerous effects of its own on the cconomy. Section
discusses the revenue that governments can raise by printing moncy, somenic
called the inflation tax. Section 4-4 examines how inflation afﬁ:n.f the nonum!
interest rate. Section 4-5 discusses how the nominal interest fate in turn affects
the quantity of moncy people wish to hold and, thereby, the price level.
After completing our analysis of the causes and effects of mflation, m.Scmon

4-6 we address what is perhaps the most important question about mt!:nllmn. |-\.l

a major social problem? Daocs inflation amount to “overturning the existing basis

of society” as the chapter’s opening quotation suggests?

Fanally, in Section 4-7, we discuss the dramanc case of hyperinflition. Hyper-
inflations are i ing to ine because they show clearly the causes, effect
and costs of inflation. Just 3 seismologists learn much by studying earthquake,
economists learn much by studying how hyperinflations begin and end.

EED) What Is Money?

When we say that a person has a lot of money, we wsually mean thar he or shes
wealthy. By contrast, economists use the term “money”in 2 more specialized way T
an economist, money daes not refer to all wealth but only to one type of it money
is the stock of assets that can be readily used to make transactions. Roughly speak-
ing, the dollrs in the hands of the public make up the nation’s stock of money.

The Functions of Money

Money has three purpeses: it is a store of value, a unit of aceount, and a medium
of exchange.
As a store of value, money s 3 way to transfer purchasing power from the
present to the future. IFI work today and earn $100, I can hold the moncy and
spend it tomorrow, next week, or next month, Of course, maney is an imperfect
store of value: if prices are rising, the amount you ean buy with any given quan-
tity of money is falling. Even so, people hold maney because they can trade i for
goods and services at some time in the future.
As 2 unit of account, money provides the terms in which prices are quot-
ed and debts are recorded. Microeconomics teaches us that resources are allocat-
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ed according to relative prices—the prices of goods relative to other goodi—yet
stores post their prices in dollars and cents. A car dealer tells you that a car costs
£20,000, not 400 shirts (even though it may amount to the same thing). Similar-
Iy, most debts require the debtor to deliver a specified number of dollirs in the
future, not a specified of some e lity. Money is the yardstick with
which we measure economic transactions.

As 2 medium of exchange, money 15 what we use to buy goods and ser-
vices, “This note is legal tender for all debts, public and private™ is printed on the
U.S, dollar. When we walk into stores, we are confident that the shopkeepers will
accept our money in exchange for the items they are selling, The ease with
which an asset can be converted into the medium of exchange and used to buy
other things—goods and services—is sometimes called the asset’s Bguidity,
Decause money is the medium of exchange, it is the economy'’s most liquid asset.

To better understand the functions of money, try to imagine an economy
without it: a barter economy. In such a world, trade requires the double coincidence
of wanti—the unlikely happenstance of two people each having a good that the
other wants at the right time and place to make an exchange. A barter economy
permits only simple transactions.

Maney makes more indirect transactions possible. A professor uses her salary
to buy books; the book publisher uses its revenue from the sale of books to buy
paper; the paper company tses its revenue from the sale of paper to pay the lum-
begack; the lumbergack uses his income to send his child to college; and the col-
lege uses 1ts tuition receipts to pay the salary of the professor. In a complesx,
modern economy, trade s usually indirect and requires the use of money.

The Types of Money

Money takes many forms, In the US. cconomy we make transactions with an
item whose sole function is to act as money: dollar bills, These pieces of green
paper with small portraits of famous Americans would have litde value if they
were not widely accepted as money. Money that has no intrinsic value is called
fiat money because it is established as money by
government decree, or fiat,

Fiat money 15 the norm in most economics
today, but most societies in the past have used a
commodity with some intrinsic value for money.
This type of money 5 called commodity
money. The most widespread example 1 gold.
When people use gold as money (or use paper
maoney that is redeemable for gold), the economy
is sd to be on a gold standard. Gold is a form
of commodity money because it can be used for
various purposes—jewelry, dental fillings, and so0
on—as well as for transactions. The gold standand

was common throughout the world during the

late nineteenth century, “And how would you like your funny money?*

P p———

Mugares, Ine



B2| part 11 Classical Theery: The Ecanomy in the Long Run

| casesTuDY [
Money in a POW Camp

An unusual form of commodity maney developed in some Nazi prisaner nh:m
(POW) camps during World War I1. The Red Cross supplied the Iprimn:n with
vartous goods—food, clothing, cigarettes, and so on. Yet these rations were allo-
cated without elose artention to personal preferences, so the allocations were
often incflicient. One prisoner may have preferred chocolate, while anather may
have preferred cheese, and a third may have wanted a new shirt, The differing
tastes and endowments of the prisoners led them to trade with one another.
Barter proved to be an inconvenient way to allocate these resources, hower-
er, because it required the double coincidence of wants. In other words, a bamer
system was not the easiest way to ensure that each prisoner received the good
he valued most. Even the limited economy of the POW camp needed some form
of money to facilitate mnsactions,

E ly, cig became the established “currency” in which prices wen
quated and with which trades were made. A shirt, for example, cost about 8 ag-
arettes, Services were abo quoted in cigarettes: some prisoncrs offered 1o d
other prisoners’ landry for 2 cigarettes per garment. Even nonsmokers were
happy to accept agarettes in exchange, knowing they could rade the cigaetis
in the future for some good they did enjoy. Within the POW camp the cigarei
became the store of value, the unit of account, and the medium of exchange'n

The Development of Fiat Money

It is not surprising that in any socicty, no muatter how primitive, some form of
commodity money arises to fcilitate exchange: people are willing to accept
commodity currency such as gold because it has intrinsic value. The develop-
ment of fiat maney, however, is more perplexing. What would make peopls
begin o value something that is intrinsically wseles?

To understand how the evolution from commodity money to fiat money
takes place, wnagine an cconomy m which people carry :mu|-|d bags of gald
When a purchase 15 made, the buyer measures out the Appropriate amount of
gold. If the seller is convinced that the weight and purity of the gold are right,
the buyer and seller make the exchange,

The government might first get involved in the monetary system to help peo-
ple reduce transaction costs. Using raw gold as money is costly because it takes nme
to verify the purity of the gold and to measure the correct quantiry. To reduce
these costs, the government can mint gold coins of known purity and weight. The
coins are easier to use than gold bullion because their values are wiadely recognized

The next step is for the government to accept gold from the public in
exchange for gold cernficates—picees of paper that can be redeemed for a cer

' RA. Radiord, “The Economic Organsation of 3 DOW, Camp,” Econsmmca (November 1943
zsv—zgl. The wse al cigarettes as maney s not linuted 1o this example T the Sovier Union m the
btz 1987k, packs of Marlhorns were preferred 1o the ruble in the Lings underground economy
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in quantty of gold, If people believe the government’s promise to redeem the
paper bills for gold, the bills are just as valuable as the gold iwelf. In addition,
because the bills are lighter than gold (and gold cains), they are casier to use in
transactions. Eventually, no one carries gold around at all, and these gold-backed
government bills become the monetary standard,

Fanally, the gold backing becomes irrelevant. If no ene ever bothers to redeem
the bills for gold, no ane cares if the option 15 abandoned. As long as everyone
continucs to accept the paper bills in exchange, they will have value and serve as
money. Thus, the system of commodity money evalves into a system of fiac
money. Notice that in the end the we of money in exchange 1 a social conven-
tion: everyone values fiat money because they expect everyone elic to value it

[ case sTuDy. [

Money and Social Conventions on the Island of Yap

The ecoriomy ufY:lp a small island in the Pacific, once had a type of money that
was c dity and fiat money: The traditional medium of
exchange in an was fei, stone \tl\r.:l-i up to 12 feet in diameter. These stones had
holes 1 the center so that they could be carried on poles and used for exchange.

Large stone wheels are not a convenient form of money. The stones were heavy,
50 it took substantial effore for 3 new owner to take his fif home after completing a
transction. Although the monetary system facilitated exchange, it did so at great cost.

E lly, it becane « practice for the new owner of the f&/ not to
bother to take physical possession of the stone. Instead, the new owner accepted
a claim to the fei without 2 it In future bargains, he traded this clim for

goods that he wanted, Having physical possession of the stone became less
impartant than having legal claim to i

This practice was put to a test when a valuable stone was lost at sea during a
starm. Because the owner lost his money by accident rather than through neg-
ligence, everyone agreed that his clum to the fo remained valid. Even genera-
tions later, when no one alive had ever seen this stone, the claim to this fel was
still valoed in exchange.” =

How the Quantity of Money Is Controlled

The quantity of money available in an economy is called the money supply.
In a system of commodity money, the money supply is simply the quantity of
that commodity. In an economy that uses fat money, such as most economies
today, the government controls the supply of money: legal restrictions give the
government a monopoly on the printing of money. Just as the level of txation
and the level of government purchases are policy instruments of the govern-
ment, so is the quantity of money. The government'’s control over the moncy
supply is called monetary policy.

2 Norman Angell, The Story of Maney (New York. Frederick A Stokes Campany, 1924), 88-89,
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In the United States and many other countries, monetary policy is delegted
to a partially independent institution called the central bank. The central bank
of the United States is the Federal Reserve—often called the Fed. 1f you lagk
at a US. dollar bill, you will see that it is called a Federal Reserve Note. Decision
over monetary policy are made by the Fed’s Federal Open Market Committee.
This committee is made up of members of the Federal Reserve Board, who are
appointed by the president and confirmed by Congress, together with the pre-

idents of the regional Federal Reserve Banks. The Federal Open Market Com-
mittee meets about every six weeks to discuss and set monetary policy.

The primary way in which the Fed controls the supply of money is through
open-market operations—the purchase and sale of government bonds. When
the Fed wants 1o increase the money supply, it uses some of the dollars it hs o
buy government bands from the public. Because these dollars leave the Fed and
enter into the hands of the public, the purchase increases the quantity of monsy
in circulation. Conversely, when the Fed wants to decrease the money supply, it
sells samie government bonds from its awn portfohio. This open-market le of

bonds takes some dollars out of the hands of the public and, thus, decreases the

quannty of money in circulation.
In Chapter 19 we discuss in detail how the Fed controls the supply of mone:

For our current discussion, these details are not erucial. It is sufficient to assume

that the Fed (or any other central bank) directly controls the supply of money.

How the Quantity of Money Is Measured

One goal of this chapter is to determine how the money supply affects the econ-
omy; we turn to that topic in the next section. As a background for that analy-
sig, let’s first discuss how ec i the g ity of money:

Becawse money is the stock of asets used for trinsactions, the guantity of money

s the quantity of those assets. In simple economies, this quantiry is easy to mer,

In the POW camp, the quantity of money was the number of cigarettes in the camp.

But how can we measure the quantity of money in more complex cconomiest The

answer i not obvious, because no single asset is used for all transactions. Pmp]e can

use various assers, such as cash in their wallets or deposits in their checking Account,
to make transactions, although some assets are more convenient than l'!lj:tﬂ

The most obvious asset to include in the quanticy of money is :urmm;-y the

sum of outstanding paper money and coins. Most day-to-day lraru:criun; e
currency 35 the medium of exchange.

A second type of asict used for transactions is demand deposits, the funds
people hold in their checking accounts. If most sellers accept pcﬁur‘ul checks,
assets in a checking account are almost as convenient as currency. In both cises,
the assets are in a form ready to facilitate a transaction. Demand deposits ::rl
therefore added to currency when measuring the quantity of money:

Once we admit the logic of including demand d:p‘ns:lla in the measured
money stock, many other assets become candidates for inclusion. Funds in sav-
ings accounts, for example, can be casily transierred into checking accounts; these
asscs are almost as convenient for transactions. Money market mutual finds
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Into the Monetary System?

Many people use credit or debit cards to make pur-
chases. Because money is the medium of exchange,
ane might naturally wonder how these cards fit |
into the measurement and analysis of money. }
Let's start with credit cards. One might guess |
that credit cards are part of the economy's stock
of money, but in fact measures of the quantity of |
meney do not take eredit cards into account. |
This is because credit cards are not really a
method of payment but a method of deferring
payment. When you buy an item with a credic

|
card, the bank that issued the card pays the store i
what it is due. Later, you repay the bank. When |
the time comes to pay your credit card bill, you |
will likely do so by writing a check against your |
checking account. The balance in this checking |
account is part of the economy’s stock of maney. |

The story is different with debit cards, which |
automatically withdraw funds from a bank ¢

How Do Credit Cards and Debit Cards Fit

[ account to pay for items bought. Rather than

| cards can pay many ol their bills all ac once at the

allowing users to postpone payment for their
purchases, a debit card allows users immediate
access to depaosits in their bank accounts. Using
a debit card is similar to wnting a check. The
account balances that lie behind debit cards are
included in measures of the quantity of money.
Even though credit cards are not a form of
maney, they are still important for analyzing the
monetary system, Because people with credit

end of the month, rather than sporadically as
they make purchases, they may hold less money
on average than people without credic cards.
Thus, the increased popularity of credit cards
may reduce the amount of money that people
choose to hold. In other words, eredit cards are
not part of the supply of money, but they may
affect the demand for money.

allow investors to write checks against their accounts, although restrictions
sometimes apply with regrand to the size of the check or the number of checks
written. Because these assets can be casily used for transactions, they should

arguably be mcluded m the guantity of money:

Because it 15 hard to judge which assets should be included in the money
stock, more than one measure 15 available. Table 4-1 presents the three measures

TABLE 4-1

The Measures of Money

Amaunt in October 2008
Symbol  Assers Induded (billions of dollars)
C Currency § 794
M1 Currency plus demand deposits, traveler's 1465
checks, and other checkable deposits
M2 M1 plus recail money markee mutual 7855

fund balances, saving deposits (including
money market deposit accounts), and small
ume deposits

Source Federal Reserve
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of the money stock that the Federal Reserve caleulates for the US. economy
together with a list of which assets are included in each measure. From the small-
est to the largest, they are designated €, Af1, and M2, The Fed used Itolcalcnhw
another, even more extensive measure called M3 but discontinued it in March
2006, The most common messures for studying the cffects of money on the
economy are M1 and M2,

€5 The Quantity Theory of Money

Having defined what money is and described how it is controlled and mes-
sured, we can now cxamine how the quantity of moncy aﬂ'c_cts the cconomy.
T do this, we need a theary of how the quantity of money is rE!:tcd ta ather
cconamic variables, such as prices and incomes. The theory we will now devel-
op, called the quantity theory of money, has its roots in the work of the r_arly mon-
etary theorists, including the philosopher and ist David Hume
(1711-1776). It remains the leading explanation for how money affects the
ccanonty in the long run,

Transactions and the Quantity Equation

People hold money to buy goods and services. The more money they need fr
such transactions, the more money they hold, Thus, the quantity of money m the
econamy is related to the number of dollars exchanged in transactions.

The link between transactions and money is expressed in the following eqa-
tion, called the quantity equation:

Money x Velocity = Price X Transactions
M x ¥ =P x 1

Let’s examine each of the four variables in this equation.

The right-hand side of the quantity equation tells us about transsetions

T represents the total number of transactions during some period of fime

say, 3 year. In other words, T"is the number of times in 3 year that goads

or services are exchanged for money. P is the price of a typical transaction—

the aumber of dollars exchanged. The product of the price of a transaction

and the number of ransactions, PT, cquals the number of dollars exchanged
in a year.

The lefi-hand side of the quantity equation tells us about the money used to
make the transactions. M is the quantity of money. I/ is called the transactions
velocity of money and measures the mte ar which money circulates in the
economy In other words, velocity tells us the number of tmes a dollar bill
changes hands in a given period of tme.
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For exanple, suppose that 60 loaves of bread arc sold in a given year at $0.50
per loaf. Then T equals 60 loaves per year, and P equals $0.50 per loaf. The total
number of dollars exchanged s

PT = §0.50/loaf % 60 loaves/year = $30/year.

The right-hand side of the quantity equation equals $30 per year, which is the
dollar value of all transacrions.

Suppose further that the quantity of money in the economy is $10, By rear-
ranging the g quation, we can comy velocity as

V=PT/IM

= (330/year)/(810)
= 3 times per year.

That 15, for $30 of transactions per year to take place with $10 of money, each
dollar must change hands 3 timies per year.

The quantity cquation is an identity: the definitions of the four variables
make it true, This type of equation 15 useful because it shows that if one of the
variables changes, one or more of the others must also change to maintain the
cquality. For example, if the quantity of money increases and the velacity of
money remains unchanged, then either the price or the number of transactions
must rise.

From Transactions to Income

When studying the role of money in the economy, economists usually use a
dightly different version of the quantity equation than the one just introduced,
The problem with the first equation is that the number of mansactions is diffi-
cult to measure. To solve this problen, the number of transactions T'is replaced
by the total output of the economy ¥

Transactions and outpue are related, because the more the economy pro-
duces, the more goods are bought and sold. They are not the same, however.
When one person sells a used car to another person, for example, they make a
transaction using money, even though the used car is not part of current out-
put. Nonctheless, the dollar value of transactions is roughly proportional to the
dollar value of output,

If ¥ denotes the amount of output and P denotes the price of one unit of
output, then the dollar value of output is PY, We encountered measures for
these variables when we discussed the national income accounts in Chapter 2:
Y is real GDP; B the GDP deflator; and PY], nominal GDP. The quantity equa-
tion becomes

Maoney ¥ Velocity = Frice % Output

M ox = P x N
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Because Yis also total income, Vin this version of the quantity equation is called
the income velocity of money. The income velocity of money tells mllbr
number of times 2 dollar bill enters someonc’s income in a gi\.vn‘pfﬂod of time.
This version of the quantity equation is the most commaon, and it is the one we
use from now on.

The Money Demand Function
and the Quantity Equation

When we analyze how money affects the economy, it is often usf:!'ui .m expies
the quantity of meney in terms of the quantity of poods and services it can buy
This amount, M/P is called real money balances.

Real money balances measure the purchasing power of the stock of mansy.
For example, consider an economy that produces only bread. If the quantity of
money is $10, and the price of a loaf is $0.50, then real money balances are 20
loaves of bread. That is, at current prices, the stock of money in the cconomy &
able to buy 20 loaves. .

A money d d function is an cquation that shows the determinanis of
the quantity of real money halances peaple wish to hold. A simple money

demand function is

(M/PY = kY,

where k is a constant that tells us how much money people wane tw hold for
every dollar of income. This equation states that the quantity of real money bal-
ances demanded 15 proportional to real income.

The money demand function s hke the demand function for a particuls
good. Here the “good™ is the convenience of holding real money balances. Just
as owning an automobile makes it casier for 4 peson to travel, holding moaey
makes it easicr to make transactions. Therefore, just as higher income leads toa
greater demand for automabiles, higher income also leads to 2 greater denund
for real money balances,

This money demand function offers another way to view the quantity equi-
tion. To see this, add to the money demand function the condition that the
demand for real money balances (M/P) must equal the supply M/P Therefor,

M/P= LY.
A simple rearmngement of terms changes this equation into
M{17k) = PY,
which can he written as
MI'=pY,

where 1= 1/k. These few steps of simple mathematics show the link between
the demand for money and the velocity of money. When people want to hold
a lot of money for each dollar of income (k is large). money changes hands
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mfrequently (1 is small). Conversely, when people want to hold only a little
money (k is small), money changes hands frequently (115 large). In other words,
the money demand parameter k and the velocity of money ¥ are opposite sides
of the same coin.

The Assumption of Constant Velocity

The guantity equation can be viewed as a defininon: it defines velocity ¥ as the
rato of nominal GDP, PY, to the quantity of money M, Yet if we make the
additional assumption that the velocity of money 15 constant, then the quantity
equation becomes a useful theory about the effects of money, called the quan-
tity theory of money.

As with many of the I in e ics, the poon of constant
welocity is only a simplification of reality. Velocity does change if the money
demand function changes. For example, when automatic teller machines were
introduced, people could reduce their average money holdings, which meant 2
£l in the money demand parameter £ and an increase in velocity I Nonethe-
less, experience shaws that the asumption of constant velocity is a useful ane in
many situanions, Let's therefore assume that velocity is constant and see what this
asumption implies about the effects of the money supply on the economy.

With this assumption included, the quantity equation can be seen as a theory
of what determines nominal GDP. The quantity equation says

M =Py,

where the bar over I means that velocity is fixed. Therefore, a change in the
quantity of money (M) must cause a proportionate change in nominal GDP
(PY). That is, if velocity is fixed, the quantity of money determines the dollar
value of the cconomy’s output,

Money, Prices, and Inflation

We now have a theory to explam what determines the economy's overall level
of prices. The theory has three building blocks:

1. The factors of production and the production function determine the level
of output ¥, We borrow this conclusion from Chapter 3.

2. The moncy supply A determines the nominal value of output PY. This
conclusion follows from the quantity equation and the ption that the
velocity of money is fixed.

3. The price level P is then the ratio of the nominal value of output PY to
the level of output ¥.

In other words, the productive capability of the economy determines real GDP,
the quantity of moncy deternmines nominal GDP, and the GDP deflator is the
ratio of nominal GDP to real GDP.
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This theory explains what happens when the central bank changes the supply
of money. Because velocity is fixed, any change in the money supply leads toa
prop change in 1 GDP. Because the factors of production and
the production fanction have already determined real GDF, nominal GDP ca
adjust anly if the price level changes. Hence, the quantiry theory implies that the
price level is proportional to the money supply.

Because the inflation rate is the percentage change in the price level, this the-
ory of the price level is also a theory of the inflation rate. The guantity equatien
written in percentage-change form, is

% Change in M+ % Change in V=% Change n P'+ % Change n ¥

Consider cach of these four terms, First, the percentage change in the quanty

of maney M is under the control of the central bank. Second, the percenng
change in velocity 17 reflects shifts in money demand; we have assumed that
velocity is constant, so the percentage change in velocity is zero. Thind, the pes-
centage change in the price level P is the rate of inflation; this 15 the variabl &
the cquation that we would like to explain. Fourth, the percentage change
output Y depends on growth in the factors of production and on technologil
progress, which for our present purposes we are taking as given. This analysis 1l
us that (except for a constant that depends on exogenous growth in output) the
growth in the moncy supply deternines the rate of inflation.

Thus, the quantity theory of moncy states that the cemiral bank, udhich controls e
mioney supply, has ultimare contral over the rate of inflation. If the central bank keqs the
money nrpp]y stable, the price level will be stable. If the central bank increases the mony
suupply rapidly, the price fevel will nise rapudly.

Inflation and Money Growth

“Inflation i always and everywhere 2 monetary phenomenon ™ Sa wrote Milios
Friedman, the great ecanomist who won the Nobel Prize in cconomics in 197
T_he quantity theary of money leads us to agree that the growth in the quantiy
of money is the primary d 1 of the infl rate, Yer Friedman’s clim
is enipirical, not theoretical, To evaluate his ¢laim, and to judge the usefulnes of
our theory, we need to look at data on money and prices.

Friedman, together with fellow economist Anna Schwartz, wrote rwo meatie
es on y history that doc 1 the sources and effects of changes in
the quantity of money over the past century.® Figure 4-1 uses some of their dits
and plots the average rate of money growth and the average rate of inflation m

* Milton Fracdmuan and Anna | Schwares, A Manerary Hustory af the Unired Stares, 18671960
(Princeton, NJ: Princeton Univernty Press, 1963); Milton Friedman and Anna |. Schwartz, Mo
tary Tiends in the Ubnted States aud the United Kingdow: Their Relation ta Friomse, Prices, and l.ulﬂur
Rates, 18671575 (Clucago: Univessity of Chicago Press, 1952), i
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FIGURE 4-1
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Historical Data on LL5. Inflatlon and Money Growth In this
scatterplot of money growrh and inflation, each point represents
a decade, The horizontal axis shows the average growth in the
money supply (as measured by M2) over the decade, and the ver-
oical axis shows the average rate of inflation {as measured by the
GOP deflator). The positive correlation between money growth
and inflation is evidence for the quantity theory’s prediction that
high money growth leads to high inflation

Saurce: For the data through the 19605 Milton Friedman and Anna |, Schwarer,
Monetary Trendy in the Lnitad States and the United Kingdom. Their Retation i3 Insme,
Frives, wnd Interent Rates 1867=1975 (Chicago: Universiay of Chicago Prew,
1982). Far recert data: U S, Deparement of Cammerce and Federal Reserve
Board, The paing for 200Us includes dara for 2000~2007,

the United States over each decade since the 1870s. The data verify the link
between inflation and growth in the quantity of money. Decades with high
maney growth (such as the 19704) tend to have high nflation, and decades with
low money growth (such as the 1930s) tend to have low inflation.

Figure 4-2 examines the same question using international data. It shows
the average rate of inflation and the average rate of money growth in 165
countries plus the curo area during the period from 1999 to 2007, Again, the
link between money growth and inflation is clear. Countries with high money
growth (such as Turkey and Belarus) tend to have high inflation, and coun-
tries with low money growth (such as Singapore and Switzerland) tend to
have low inflation.

If we looked at monthly data on money growth and inflation, rather than
data for longer perinds, we would not see as close a connection between these
two variables. This theory of infliton works best in the long run,
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FIGURE 4-2
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International Data on Inflation and Money Growth
In this scatterplot, each paing rep a country, The
horizontal axis shows the average growth in the money
supply (as measured by currency plus demand deposits)
dunng the periad 1999 to 2007, and the vertical axis
shows the average rate of inflation [as measured by the
CPl). Once again, the positive comelation is evidence for
the quantity theory's prediction that high money growth
feads to high inflation.
Sounve: Incernational Financial Seatistics.

not  the short run, We examine the shart-run mmpact of changes n the
quantity of money when we turn to econonne fluctuations i Part Four of

this book. &

EE) Seigniorage: The Revenue
from Printing Money

So far, we have seen how growth in the money supply causes inflation, With
inflation as a consequence, what would cver induce a central bank to increase the
money supply substantially? Here we examine one answer to this question.
Let’s start with an indisputable fact: all governments spend money. Some of
this spending 1 o buy goods and services (such as roads and palice), and some
is to provide transfer payments (for the poor and elderly, for example). A gov-
ernment can finance its spending in three ways. First, it can raise revenue through
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taxes, such as personal and corporate income taxes. Second, it can borrow from
the public by selling government bonds. Third, it can print money.

The revenue raised by the printing of money is called seigniorage. The term
comes from seignieur; the French word for “fendal lord " In the Middle Ages, the
lord had the exclusive right on his manor to coin money. Today this right
belongs to the central government, and it 15 one source of revenue.

When the government prints money to finance expenditure, it increases the
maney supply. The increase in the money supply, in turn, causes inflation. Print-
ng money to raise revenue is hke imposing an inflation tax.

At Brst it may not be obvious that inflation can be viewed as a tax, After all,
no one receives a bill for this tax—the government merely prints the maney it
needs. Who, then, pays the inflation tax? The answer is the holders of money, As
prices rise, the real vilue of the meney in your waller falls. Therefore, when the
government prints new money for its use, it makes the old money i the hands
of the public less valuable. Inflation is Iike a ax on holding money.

The amount of revenue rased by printing money varies from country to
country. In the United States, the amount has been small: seigniorage has usual-
Iy accounted for less than 3 percent of government revenue. In ltaly and Greece,
seigmiorage has ofien been more than 10 percent of government revenue,* In
countries expeniencing hypennflation, seigniorage is often the government's
chief source of revenue—indeed, the need w prine money to finance expendi-
ture is a primary cause of hyperinflation.

Paying for the American Revolution

Although seigniorage has not been a major source of revenue for the US. gov-
ernment in recent history, the situation was very different two centuries ago,
Beginning in 1775, the Continental Congress needed to find a way to finance
the Revolution, but it had limited ability to raise revenue through taxation. It
therefore relied an the printing of fiat maney to help pay for the war,

The Continental Congress’s rehanee on seigniorage increused over time. In
1775 new issues of continental currency were about 86 million. This amount
increased to $19 milhen in 1776, $13 million 1n 1777, $63 million in 1778, and
$125 nullion in 1779,

Not surprisingly, this rapid growth in the money supply led to massive infla-
tion. At the end of the war, the price of gold measured in continental dollars
was more than 100 rimes its level of only a few years carlier. The large quan-
tity of the continental currency made the continental dollar nearly worthless.
This experience also gave birth to a once-popular expression: people used to
say something was “not worth a continental” to mean that the item had litde
real value,

* Stanley Fischer, “Seygmiorage and the Case for a Nanonal Money” foumal of Pakitical Ecanany 90
(April 1982 295-313
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When the new nation won its independence, there was a natural skepticiu
shout fiat money. Upon the recommendation of the first Secretary of the
Treasury, Alexander Hamilton, the Congress passed the Mint Act of 1792, whick
established gold and silver as the basis for a new system of commodity moneg ¥

@) Inflation and Interest Rates

As we first discussed in Chapter 3, interest rates are among the miost importis
macroeconamic variables, Tn essence, they are the prices that Iink the presentand
the Future, Here we discuss the relationship between infl and interest rate.

Two Interest Rates: Real and Nominal

Suppose you deposit your savings in a bank aceount that pays 8 percent interst
annually, Mext year, you withdraw your savings and the accumulated interest. A
you & percent richer than you were when you made the deposit a year el

The answer depends on what “richer” means. Certainly, you have 8 perest
miare dollars than you had before. Bue if prices have risen, cach dollar buy ks
and your purchasing power has not risen by B percent. If the inflation rate wa §
percent over the year, then the amount of goods you can buy has increased by
only 3 percent. And if the inflation rate was 10 percent, then your punchiss
power has fallen by 2 percent.

The interest rate that the bank pays is called the nominal interest rate, :ad
the increase in your purchasing power is called the real interest rate. lii
denotes the nominal interest rate, r the real interest rate, and  the rate of -
tion, then the relanonship among these three variables can be writren

The mjl interest rate is the difference between the nominal interest rate and the
rte of inflation.*

The Fisher Effect

[{_,;;.mn!;ing terms in our equation for the real interest rate, we can show that
the nominal interest rate is the sum of the real interest rate and the inflation raie
i=r+m

The equation written in this way is called the Fisher e i :
> ) quation, aff; noni

Trving Fisher (1867-1947). It shows that the nominal interest mte :n cI:n::uﬂ:rm

reasonis: because the real interest rate changes or because the inflation mte changes.

5 ;i ;

Mathewatscal mote: This equanon relating the real mterest rate, nominal interest rate, and inflation e
& unly an spproamstion. The exace formul bs (L + 4 = (1 + ¢)/{! + =). The spprosamation o e
text is reasanably accueate 4 long 2 ¢ ¢, and = are relatively small {say; less than 20 percent per yeit)
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Once we separate the nominal interest rate into these two parts, we can use
this equation to develop a theory that explains the nominal interest rate. Chap-
ter 3 showed that the real interest rate adjusts to equilibrate saving and invest-
ment. The quantity theory of money shows that the rate of money growth
determines the rate of inflation. The Fisher equation then tells us to add the
real interest rate and the inflation rate together to determine the nominal
nterest rate,

The quantity theory and the Fisher equation together tell us how money
growth affeces the nominal interest rate. Acording fo the guantity theory, an increase
it the rate of woney growth of 1 percent caiises a 1 percent inarease in the rate of inflation,
Acarding to the Fisher equation, a 1 percent increase in the rate of inflation in turrt caitses
a 1 perent merease i the nominal iaterest rate, The fi relation b the
inflation rate and the nominal interest ate is called the Fisher effect.

Inflation and Nominal Interest Rates

How useful is the Fisher effect in explaining interest rates? To answer this ques-
ton, we look at two types of data on inflation and nominal interest rates,
Figure 4-3 shows the vanation over time in the nominal interest rate and the
inflation rate in the United States. You can see that the Fisher effect has done a
good job explaining fluctuations in the nominal interest rate over the past

Percent 16 [~
14
1’
10~
gl
Neminal
6= interest rte
. .
Inflatian
" ey rate
L]
ol 1 ] 1 1 1 1 1 I 1 | 1
1955 1960 1965 1970 1975 1980 1985 1590 1955 2000 2005
Year
fon and Nominal I t Rates Over Time This figure plots the

nominal interest rate (on three-month Treasury bills) and the inflation
rare (2s measured by the CPI) in the United Stares since 1954, ltshows
the Fisher effect: higher inflation leads to a higher nominal interest rate.

Sowree Federal Reserve and LS. Department of Labor,
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FIGURE 4-4
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Inflation and Nominal interest Rates Across Countries
This scatterplot shows the average nominal ingerest rate on
short-term Treasury bills and the average inflanion rate in 81
countries during the period 1999 to 2007. The pasitive coe
relation beoween the inflation rate and the nominal interest
rare is evidence for the Fisher effect.

Sowre: Incemarional Monetary Fund.

50 years. When inflation is high, nominal interest rates are typically high, 1ad
when inflation is low; nonsinal interest rates are typically Jow as well
Similar support for the Fusher effect comes from examining the variation sees
countries, As Figure 4-4 chows, a nation’s inflation rate and its nominal intenst te
are relited, Countries with high inflaton rend to have high nomumal interest rts
as well, and countries with low inflation tend to have low nominal interest fites.
The link beeween inflation and interest rates is well known to Wall Strest
investment firms, Because bond prices move mversely with interest rates, one can
get rich by correctly predicting the direction in which interest rates will move
Many Wall Strect firms hire Fed watchers to monitor monetary policy and new
about inflation ta anticipate changes in interest mtes, m

Two Real Interest Rates: Ex Ante and Ex Post

When a borrower and lender agree on a nominal interest rate, they do not know
what the mflation rate over the term of the loan will be. Therefore, we must dis-
tinguish between two concepts of the real interest rate: the real interest rate that
the barrower and lender expect when the loan is made, called the ex amfe real
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interest rate, and the real interest rate that is actually realized, called the ex post
real interest rate.

Although borrowers and lenders cannot predict future inflation with certainty,
they do have some expectation about what the inflation rate will be. Let w denote
actual future inflation and Er the expectation of future inflation. The ex ante real
interest rate 18 i — Ew, and the ex post real interest rate is { — 7. The two real inter-
est rates differ when actual inflanion w differs from expected inflabon Ex.

How does this distinction between actual and expected inflation modify the
Fisher effect? Clearly, the nominal interest rate cannot adjust to actual inflation,
because actual inflation is not known when the nominal interest rate is set. The
nominal interest rate can adjust only to expected inflation. The Fisher effect is
ore precisely written as

i=r+ Em
The ex ante real interest rate ris determined by equilibrium in the market for

goods and services, a3 described by the model in Chaprer 3. The nominal inter-
est rave | moves one-for-one with changes in expected inflation Er,

Nominal Interest Rates in the Nineteenth Century

Although recent data show a positive el I | interest rates
and mflation rates, this finding is not universal. In data from the late ninetecnth
and early twentieth centuries, high nonunal interest rates did not accompany
high inflation. The apparent absence of any Fisher effect during this time puz-
1led Irving Fisher. He supgested that mflation “caught merchants napping”

How should we interpret the absence of an apparent Fisher effect in nincteenth-
century data? Does this period of history provide evidence against the adjust-
ment of nominal interest rates to inflation? Iiecent research sugpests that this
perind has little to tell us about the validity of the Fisher effect. The reason i
that the Fisher effect relates the nominal 1nterest rate to expedted mflation and,
acconding to this research, mflation at this nme was largely unexpected.

Although expectations are not casily observable, we can draw inferences about
them by examining the persistence of inflation. In recent experience, inflation
has been very persistent: when it 15 high one year, it tends to be high the nexc
year as well. Therefore, when people have observed high inflation, it has been
rational for them to expect high inflation in the future. By contrast, during the
nineteenth century, when the gold standard was in effect, inflation had litde per-
sistence. High inflation in one year was just as likely to be followed the next year
by low inflation as by high inflation. Therefore, high inflation did not imply high
expected inflation and did not lead to high nominal interest rates. So, in a sense,
Fisher was right to say that inflation *caught merchants napping”* m

L

* Tobert B, Barsky. “The Fusher Efcct and the Forecastability and Pensistence of Inflation.” foumal
of Manetary Econewnics 19 (Janwary 1987): 3-24
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ZE) The Nominal Interest Rate and the
Demand for Money

The quantity theory is based on a simple money dcmanq function: it asums
that the demand for real money balances is proportional fo inconie, Aldmughldn
quantity theary 5 a good place to start when analyzing the effects D!’monn}i
the econony, it is not the whale story. Here we add another determinant o
quantity of money demanded—the inal interest rate.

The Cost of Holding Money

The money you hold in your wallet does not carn interest. If, |nst=.:nd. of holdmg

that money, you used it to buy g bonds or deposited it in 2 aanp
: inal i Therelore, the nominal inter-

account, you would earn the nominal interest rate. '

est rate 15 the opportunity cost of holding money: it is whar you give up by el

ing money rather than bonds. )

Anather way to see that the cost of holding money equals the nominal mis-
est rate is by comparing the real retuens on aliernative assets, Assets other thi
meney, such s government bands, carn the real return £ Money earns an expets
ed real return of ~Ex, because its real value declines at the rate of inflites
When you hold money, you give up the difference between these two reums
Thus, the cost of holding money is r— (~Ex), which the Fisher equation telis
is the nominal interest rate i,

Just as the quantity of bread demanded depends on the price of bread the
quantity of money demanded depends on the price of holding money. Hense
the demand for real money balances depends both on the level of income 24
on the pominal interest rare. We write the general money demand function %

APyt= L, v).

The letter L is used to denote maney demand because money is the economy’
most liguid asset (the asset most casily used to make rmmulil;m]. This equation
states that the demand for the liqudity of real money balances is a function of
income and the nominal interest mte. The higher the level of income ¥, the
greater the demand for real money balances, The higher the nominal interest rte
iy the lower the denand for real money balances,

Future Money and Current Prices

Moncy, prices, and interest rates are now relared in several ways. Figure 4-5 illu-
trates the linkages we have discussed. As the quantity theory of money exphins,
mancy supply and money demand together determine the equilibrium price
level. Changes in the price level are, by definition, the rate of inflation. Inflabon,
in turn, affects the nominal interest mte through the Fisher effect. But now
because the nominal interest rate is the cost of holding money: the nominal inter-
est rate feeds back to affeet the demand for money:
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The Linkages Among Money, Prices, and Interest Rates This Figure ilustrates
the relationships among maney, prices, and interest rates. Money supply and meney
demand determine the price level, Changes in the price level determine the inflation
rate. The inflation rate infl the n Vinterest rate, Because the nominal
interest rate is the cost of holding money, it may affect money demand. This last link
(shown as 3 blue line) is omitted from the basic quantity theary of maney.

Consider how the introduction of this last link affects our theory of the price
level. First, equate the supply of real money balances M/P to the demand Li, Y):

M/P= L, ¥).

Next, use the Fisher equation to write the nominal interest rate as the sum of
the real interest rate and expected inflation:

MIP=Lir+ Ex, Y).
This equation states that the level of real money balances depends un the expect-
ed mte of inflation,

The last equation tells 3 more sophisticated story about the deternination of
the price level than does the quantity theery. The quantity theory of money says
that today’s money supply determines todays price level This conclusion
remains partly true: if the nominal interest rate and the level of output are held
constant, the price level moves proportionately with the money supply. Yet the
nominal interest rate is not constant; it depends on expected inflation, which in
turn depends on growth in the money supply. The presence of the nominal
interest rate in the money demand function yields an addinonal channel through
which money supply affects the price level.

This general money demand equation imphies that the price level depends
not only on today’s money supply but also on the money supply expected in
the future. To see why, suppose the Fed announces that it will increase the
money supply in the future, but 1t does not change the moncy supply today.
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This announcement causes people to expeet higher money growth and high-
er inflation. Through the Fisher effect, this increase in expected inflation ni-
es the nominal interest rate, The higher nominal interest rate increases the
cost of holding money and therefore reduces the demand for real money bil
ances. Because the Fed has not changed the quantity of money available todr;
the reduced demand for real money balances leads to 2 higher price leve
Hence, expectations of higher money growth in the future lead to 2 higher
price level today.

The effect of money on prices is complex. The appendix to this chaptee pee-
sents the Cagant madel, which shows how the price level is related to current and
cxpected future monetary policy. In particular, the analysis concludes that the
price level depends on 3 weighted average of the current money supply and the
money supply expected to prevail in the future.

£¥3 The Social Costs of Inflation

Our discussion of the causes and effects of inflation does not tell us mich
about the social problems that result from inflation. We tuen to those prob-
lems now.

The Layman'’s View and the Classical Response

If you ask the average persan why inflation is a social problem, he will probably
answer that inflation makes him poorer, “Each Year my hoss gives me a ra“k‘.h;t
prices go up and that takes some of my nise away fom me” The umplic
assumption in this statement is that if there were no inflation, he would get the
same faise and be able to buy more goods,
This complaint about inflation is a common fallacy. As we know from Chap-
ter 3, the purchasing power of libor—the real Wage—depends on the mangind
productivity of labor, not an how much maney the government chooses t
print, If the central bank reduces inflation by slowing the rate of maoney growth,
\Imrl.'us will not see their real wage nereasing n‘ll)rr‘r,\pldly. Instead, when infl-
on slows, firms will increase the prices of their products less each )I'Hr and, 23
result, will give their workers smaller raises, :
According to the classical theory of money, a change in the overall price level
15 like a change in the units of measurement. Tt is as if we switched from mes
suring distances in feet to measuring them in inches: numbers get larger, but
nothing really changes. Imagine that tomormow morning you wake up and find
that, for some reason, all dollar figures in the economy have been mulniplied by
tert. The price of everything vou buy has increased tenfold, bur so have wn;t
wage and the value of your savings, What difference would such a price increase
niuake to your life? All numbers would have an extra zero at the end, but noth-
ing else would change. Your economic well-being depends on relative prices, not
the overall price level.
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Why, then, is a persistent increase in the price level a social problem? It turns
out that the costs of inflation are subtle, Indeed, economists disagree about the
size of the social costs, To the surprise of many laymen, some cconomists argue
that the costs of inflanon are small—at least for the moderate rates of inflation
that most countrics have experienced in recent years.”

CASE STUDY

What Economists and the Public Say
About Inflation

As we have been discussing, laymen and ec

held very diffe views
about the costs of inflation. In 1996, economist Robert Shiller documented this
difference of opinian in a survey of the two groups. The survey results are strik-
g, for they show how the study of economics changes a person’s attitudes.

In one question, Shiller asked people whether their “biggest pripe about infla-
tion” was that “inflation hures my real buying power, it makes me poorer” OF
the general public, 77 percent agreed with this statement, compared to only 12
percent of cconomists. Shiller alw asked people whether they agreed with the
following statement:' When 1 see projections about how many tinies more a col-
lege education will cost, or how many tmes more the cost of living will be in
coming decades, 1 feel a sense of uneasiness; these inflation projections really
make me worry that my own income will not rise as much as such costs will"
Among the general public, 66 percent said they fully agreed with this statement,
whereas only 5 percent of economists agreed with it.

Survey respondents were asked to judge the seriousness of inflation as a poli-
cy problem: Do you agree that preventing high inflation is an important naton-
al priority, a5 important as preventing druy abuse or preventing deterioration in
the quality of our schools?” Shaller found that 52 percent of laymen, but only 18
percent of economists, fully agreed with this view. Apparently, inflation worries
the public much more than it does the cconomics profession,

The publich distaste for mflation may be psychological. Shiller asked those
surveyed if they ageeed with the following statement:*1 think that if my pay went
up | would feel more satisfaction in my job, more sense of fulfillment, even if
prices went up just a5 much” Of the public, 49 percent fully or partly agreed
with this statement, compared to 8 percent of economists.

Da these survey results mean that laymen are wrong and econonuists are right
about the costs of inflation? Mot necessarily, But economusts do have the advan-

tage of having given the isue more thought. So let’s now consider what some of
the costs of inflanon might be.* m

7 See. for example, Chapter 2 of Alan Blinder, Fand Heads, Safi Hearts: Tough-Minded Econonics for a
Just Seciety (Reading. MA: Addison Wesley, 1987)

*® Rgbert | Shiller, Why Do People Dislikee Inflanon?” i Chrinna D, Romer and David H. Romer,
eds, Reduang Inflation: Monation and Statepy (Chacago: University of Clucago Press, 1997): 13-65
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The Costs of Expected Inflation

Consider first the case of expected inflation, Suppose that every month the price
Jevel rose by 1 percent. What would be the social costs of such a steady and pe-
dictable 12 percent annual inflanon?

One cost is the distortion of the inflation tax on the amount of money pro-
ple hiold, As we have already discussed, a higher inflation rate leads to a high
er nominal interest rate, which in turn leads to lower real money balance It
people are to hold lower money balances on average, they must make more fre-
quent trps to the bank to withdraw money—for example, they might wi-
draw §50 twice a week rather than $100 once a week. The inconvenience of
reducing moncy holding is metaphorically called the shoeleather cost of

inflation, because walking to the bank more often causes one's shoes to wez
out mare quickly.

A second cost of inflation arises because high inflation induces firms to change
their pasted prices more often. Changing prices is sometimes costly: for exn-
ple, it may require printing and distributing a new catalog, These costs are callsd
menu costs, because the higher the rate of inflation, the more often restaurns
have to print pew menus,

A third cost of inflation arises because firms facing menu costs change proa
infyr:qumtlnr: therefure, the higher the rate of inflation, the greater the vanshis

ty in relative prices. _Fnr example, suppose a firm ssues 3 new catalog every li-

vary, If there is no inflation, then the firm's prices relative to the ovenall poce

Tevel are colnsun: over the year. Yet ifinflation is 1 percent per month, then fom

the beginning to the end of the year the firm's relative prices fall by 12 perent

S.\rlrt ﬁ;:m; this cal:;lo]g will tend to be low early in the year (when its prices a

relatively high) and hi i v 2

Hence, ;\-'hcnﬂ:]n!l'uio:;‘?::f:::\‘:ri‘uhbnill'}r:::n(g::;:\l»;n p.n:cﬂ by

nomic inefficiencies in the allocarion of 5 i e oo

A fourth cost of inflation results from the tax lws, Many provisions of the o1
code do not take into account the effects of inflatian, lnﬂ.l;in“ o :ll!c:' el
uaz tax habiﬁy_ often in ways that bwmakers did not intend

ne cxample of the failure of the tax code to deal with §

treatment of capital gains, Suppose you buy some stock l.:\t:l::":l::‘:::l;,nd:y:
from now at :.Ju.' same meal price. It would scem reasonable for the governiien!
not to levy a tax, because you have earned no real income from this i cat
Indeed, if there is no inflation, a zer tax lability would be th : Hmmm

suppose the rate of inflation is 12 percent and you initially -dc ?;-Tomc'
for thestock: or the reslprice to be the same a ¢ il
! same a year later, you must sell the stock
for $112 per share. In this ease the tax code, which ignares the effc finfl
tion, says that you have earned $12 per share in income, I:md th e
@xes you on this capital gain. The problem is that the tax cod s
2 the nominal rather than the real capital gain. In this et:m: 1 3 m:““m e
ers, inflation distorts how taxes are levied, e e
; A fifth cost aa"mfhn:.m 15 the inconvenience of iving in a world with a chang-
ing price fﬂ'ﬂ. Manl.:)'lu the yardstick with which we measure economic trans-
actions. When there is inflation, that yardstick is changing in length. To continue
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the analogy, suppose that Congrest passed a law specifying that a yard would
equal 36 inches in 2010, 35 inches in 2011, 34 inches in 2012, and 50 on.
Although the law would result in no ambiguity, it would be highly inconvenient,
When soneone measured a distance in yards, it would be necessary to specify
whether the measurement was in 2010 yards or 2011 yards; to compare distances
measured in different years, one would need to make an “inflation" correction.
Similarly, the dollar is a less useful measure when its value is always changing. The
changing value of the dollar requires that we correct for inflation when com-
paring dollar figures from different times.

For example, a changing price level complicates personal financial planning.
One umportant decision that all households face is how much of their income to
consume today and how much w save for retirement. A dollar saved today and
mvested at a fixed nominal interest rate will yield a fixed dollar amount in the
future, Yet the real value of that dollar amount—which will determine the
retiree’s living standard—depends on the future price level. Deciding how much
to save would be much simpler if people could count on the price level in 30
years being similar to its level today,

The Costs of Unexpected Inflation

Unexpected inflation has an effect that is more pernicious than any of the costs
of steady, antictpated mflation: it arbitrarily redistributes wealth among individu-
als, You can see how this works by examining long-term loans, Most loan agree-
ments specify 2 nominal interest rate, which is based on the rate of inflation
expected at the time of the agreement, If inflanon turns out differently from
what was expected, the ex post real return that the debrar pays to the creditor dif-
fers from what both parnes anticipated. On the one hand, if inflation turns out
to be higher than expected, the debror wins and the creditor loses because the
debror repays the loan with less valuable dollars, On the other hand, if inflation
turns out to be lower than expected, the creditor wins and the debtor loses
because the repayment is worth more than the twa parties anticipated.

Consider, for example, a person tking out a mortgage in 1960, At the time,
a 30-year mortgage had an interest rate of about 6 percent per year. This rate was
based on a low rate of expected inflan inflation aver the previous decade had
averaged only 2.5 percent. The creditor probably expected to receve a real
rerurn of about 3.5 percent, and the debtor expected to pay this real return., In
fact, over the life of the gage, the inflation rate ged 5 pereent, so the ex
pest real return was only 1 percent. This unanticipated inflation benefited the
debtor at the expense of the creditor.

Unanticipated inflation also hurts individuals on fixed pensions, Workers and
firms often agree on a fixed nominal pension when the worker retires (or even
carlier). Because the pension is deferred carnings, the worker is essentially pro-
viding the firm a loan: the worker provides labor services to the fiem while
young bur does not get fully paid until old age. Like any creditor, the worker is
hurt when inflation is higher than anucipated. Like any debtor, the firm 1 hurt
when inflation 15 lower than anticipated.
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These situations provide a clear argument against variable inflation. The more
vaniable the rate of inflation, the greater the uncertainty that both debtors and
creditors face, Because most people are risk averse—they dislike uncertainty—the
unpredictability caused by highly variable inflation hurts almost everyone.

Given these effects of uncertain inflation, it is puzzling that inal contracts

are 5o prevalent. One might expect debtors and ereditors to protect themselves
from this uncertainty by writing contracts in real terms—that is, by indexing to
some measure of the price level. In economies with high and variable inflation,
indexation is aften widespread imes this indexation takes the form of writ-
ing contracts using 3 more stable foreign currency. In economies with moderite
inflation, such as the United States, indexation 15 less common. Yet even in the
United States, some long-term obligations are indexed. For example, Socul
Security benefits for the elderly are adj i lly in resp to changes in
the consumer price index. And in 1997, the US. federal povernment issued infla-
tion-indexed bonds for the first time.

Fanally, in thinking about the costs of inflation, it is important to note a wide-
ly doc d but little und 4 fact: high inflation is variable inflation. That
is, countrics with high average inflation alko tend to have nllation rates that
change greatly from year ta year. The implication is that i a country decides to
pursue a lugh-inflavon menetary policy, it wall hkely have to aceept highly vari-
able inflation as well. As we have just discussed, highly variable inflation increas-
es uncertainty for both ereditors and debrors by subjecting them to arbitrary and
potentially lange redistributions of wealth.

CASE S Y

The Free Silver Movement, the Election of 1896,
and the Wizard of Oz

The redistributions of wealth caused by unexpected changes in the price level
are often a source of pohinical rurmoil, as evidenced by the Free Silver movement
i the late nineteenth century. From 1880 to 1896 the price level in the United
States fell 23 percent, This deflation was good for creditors, primarily the bankers
of the Northeast, but it was bad for debtors, primarily the farmers of the South
and West. One proposed solution to this problem was to replace the gold stan-
dard with a bimetallic standard, under which both gold and silver could be mint-
ed into coin. The move to a bimetallic standard would increase the money supply
and stop the deflation.

The silver issue dunm\ared dn- pn.-sldﬂuu] election of 1896, William McKin-
ley, the Republi paigned on a platform of preserving the gold
standard, William Jennings Bry:m the Democratic nominee, supported the
bimetallic standard. In 2 fimous speech, Bryan proclaimed, “You shall not press
down upon the brow of kbar this crown of thorns, vou shall not crucify
mankind upon a cross of gold.” Not surprisingly, McKinley was the candidate of
the conservative eastern establishment, whereas Bryan was the candidate of the
southern and western populists,
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This debate over silver found its most memorable expression in a children's
book, The Wizard of Oz, Written by a midwestern journalist, L. Frank Baum, just
after the 1896 election, it tells the story of Dorothy, a girl lost n a strange land
far from her home i Kansas. Dorothy (representing traditional American values)
makes three friends: a scarecrow (the farmer), a tin woodman (the mdustrial
worker), and a lion whose roar exceeds his might (William Jennings Bryan).
Together, the four of them make their way along a perilous yellow brick road
(the gold standard), hoping to find the Wizard who will help Dorothy ceturn
home. Eventually they arrive in Oz (Washington), where everyone sees the world
through green glasses (money). The Wizard (William McKinley) tries to be all
things to all people but turns out to be a fraud. Dorothy's problem is solved only
when she learns about the magical power of her silver slippers.”

The Republicans won the clection of 1896, and the United States stayed on
1 gold standard, but the Free Silver advocates got the inﬂ:ﬁan that they want-
ed. Around the time of the election, gold was di d in Alaska, Australi
and South Africa. In addition, gold refiners devised the cyanide process, which
facilitated the extraction of gold from ore, These developments led to increas-

5 in the money supply and in prices, From 1896 to 1910 the price level rose
35 percent. @

One Benefit of Inflation

So far, we have discussed the many costs of inflation, These costs lead many
economists to conclude that monetary policymakers should aim for zero infla-
tion. Yet there is another side to the story. Some cconomists believe that a licde
bit of mflation—say, 2 or .! PEICEnt per year—can be a good thing,

The arg for fation starts with the observation that cuts in
nominal wages are rare: firms are reluctant tw eut theie workers' nominal wages,
and warkers are reluctant to accept such cuts, A 2-percent wage ¢ut in a zero-
inflation world is, in real terms, the same as a 3-percent raise with 5-percent
inflation, but workers do not always sec it that way, The 2-percent wage cut may
seem like an insult, whereas the 3-percent raise is, after all, still 2 raise. Empirical
studies confirm that nominal wages rarely fall,

This finding suggests that some inflation may make labor markets work bet-
ter, The supply and demand for different kinds of labor are always changing.
Semetimes an increase in supply or decrease in demand leads to a fall in the
equilibrium real wage for a group of workers, If nominal wages can't be cut,
then the only way to cut real wages is to allow inflation to do the job. Without

*® The movie made forty vears later bud much of the allegary by changing Dorothy's shppers flom
silver to ruby, For mare on this topic, see Henry M. Littlefield, “The Wizard of Oa: Parable on Pop-
ulisn,” Amencan Quarterly 16 (Spring 1964): 47-58; and Hugh Rockoll, " The Wizard of Oz aia
Monetary Allegory” foumal af Pelitwal Feonamy W8 (August 19800). 739-T60. Tt should be nated that
there i1 no direct evidence that Basm intended his \.mrk a8 2 manctary allcgury w0 some people
‘believe that the parallels are the work of
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mflation, the real wage will be stuck above the equilibrium level, resulting in
higher unemployment.

For this reason, some economists argue that inflation “greases the wheels” of
labar markets. Only a little inflation is needed: an inflation mte of 2 percent lets real
wages fall by 2 percent per year, or 20 percent per decade, without cuts in nominal
wages. Such automatic reductians in real wages are impossible with zero inflanon. "

Hyperinflation

Hyperinflation is often defined a5 inflation that exceeds 50 percent per llycmlh.
which is just over 1 percent per day. Compounded over many months, this rte
of inflation leads ta very lage increases in the price level, An inflation rate of 50
percent per month implies a more than 100-fold increase in the price level over
a year, and 3 more than 2-million-fold increise over three years. Here we con-
sider the costs and causes of such extreme inflation.

The Costs of Hyperinflation

Although economists debate whether the costs of moderate inflation are large or
small, no one doubts that hyperinflation extracts a high toll on sociery. The costs
are qualitatively the same as those we discussed carlier. When inflation reaches
extreme levels, however, these costs are more apparent because they are so severe.

The shocleather costs associated with reduced money holding, for instance, are
serious under hyperinflation, Business exccutives devote much time and energy
to cash management when cash loses its value quickly. By diverting this time and
energy from more socially valuable activities, such as production and investment
decisions, hyperinflation makes the economy run less efficienty.

Menu costs alio become larger under hyperinflation. Firms have to change
prices o ofien that normal business practices, such as printing and distributing
catalogs with fixed prices, become impossible. In one restaurant during the Ger-
man hyperinflation of the 1920%, a waiter would stand up on a table every 30
minutes to call out the new prices.

Similarly, relative prices do not do a good job of reflecting true scarcity dur-
ing hyperinflations. When prices change frequently by large amounts, it is hard
for customers to shop around for the best price. Highly volanle and rapidly ris-
ing prices can alter behavior n many ways. According to one report, when
parrons entered a puby during the German hyperinflation, they would often buy
two pitchers of beer, Although the second pitcher would lose value by getting

19 Bor an excumination of this benefit of inflation, ses George A& Akerlof, Willam T. Dickens, and
Geonge L. Perry, “The Macrocconomics of Low Inflstion” Beowkings Paporr on Ecmomi Ay,
1996, 1, pp. 1-76. Another annument for postive inflaton is that it allows for the posabiliry of neg-
anve real interest rates. Thas s s discussed in Chapter 11 in an FYT box on The Liquidiry Trap.
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warm over time, it would lose value less rapidly than che money lefi sicting i the
patron’s wallet.

Tax systems are also distorted by hyperinflation—but in ways that are differ-
ent from the distortions of moderate inflation. [n most tax systems thers s a delay
between the tme a tax is levied and the time it is actually paid to the govern-
ment. In the United States, for ple, taxpayers are required to make estimat
ed income tax payments every three months. This short delay does not matter
much under low inflation. By contrast, during hyperinflation, even a short delay
greatly reduces real tax revenue. By the time the government pets the money it
is due, the money has fallen in value, As a result, once hyperinflations start, the
teal tax revenue of the government often falls substantially.

Fnally, no one should und i the sheer inc ience of living with
hyperinflation. When carrying money to the grocery store is as burdensome as
carrying the groceries back home, the monetary system is not doing its best to
facilitate exchange. The government tries to overcome this problem by adding
maore and more zeros to the paper currency, but often it cannot keep up with the
exploding price level.

Eventually, these costs of hypennflation become intolerable. Over rime,
money loses its wle as a store of value, unit of account, and mediom of exchange.
Barter becomes more common. And more stable unofficial monies—cigarettes
or the US, dollar—start to replace the official money.

Life During the Bolivian Hyperinfiation

The following article from the Wall Street Jourmal shows what lifie was like dur-
ing the Bolivian hyperinflation of 1985, What costs of inflation does this article
emphasize?

Precarious Peso—Amid Wild Inflation, Bolivians C
on Swapping Currency

LA PAZ, Bolivia—When Edgar Miranda gets his monthly teacher’s pay of 25 mil-
lion pesos, he hasn't 2 mament to lose. Every hour, pesos drop in value. So, while
his wife rushes to market to Ly in 3 month's supply of rice and noodles, he is off
with the rest of the pesos to change them into black-markee dollars,

Mr. Miranda i practicing the Firt Rule of Survival anud the most
out-of-control inflation in the world today. Bolivia is a case study of how runaway
inflation undermines a society. Price increases are so huge that the figures buld up
almost beyond prehension, In one 5 h period, for le, prices
soared at an annual rate of 38,0000, By official count, however, lase year's milation
reached 2,000%, and this year's 15 expected to hat 8,000%—though other estimates
range many nmes higher. In any event, Bolivias rate dwarfs Iscaels 370% and
Argentina’s 1,100%—two other cases of severe inflation.

It is easier to comprehend what happens to the 38-year-old Mr. Mirandas pay
if he doesn't quickly change it into dollars. The day he was paid 25 million pesos,
a dallar cost 500,000 pesos. So he received $50. Just days later, with the rate at
900,000 pesos, he would have received $27
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“We think only about today and converting every peso into dollars” sys
Ponald MacLean, the manager of a gold-mining fiem, “We have became myopic.*

And intent on survival. Civil servants won't hand out a form without a brbe.
Lawyers, ac heaird: even p have almost given up working
to become money-changers in the m:u Workers stagge repeated strikes and steal
from therr bosses, The basses smugle production abroad, take out phony loans,
duck taxes—anything to get dollaes for speculation.

The production at the state mines, for example, dropped to 12,000 tons last year
from 18,000, The nuners pad their wages lly sumgghng wut the richest are in ther
Tunch paiks, and the ore goes by a % into neighboring Penu
Without a major tin mine, Peru now exports some +,000 metric ons u[lm a year

“We don't produce anmything. We are all currency speculators” a
heavy-cquipment dealer in La Paz says. “People don't know what’s good and bad
anymore, We have become an amoral society. .. "

It 15 an open secret that practically all of the black-market dollars come fom the
illegal cocaine trade with the US. Cocaine traffickers earn an estimated $1 hillion
a year. ,

But meanwhile the country i suffering from mflation largely because the gov-
ernment’s revenues cover 3 mere 15% of its expendiures and it deficit has
widened 1o nearly 25% of the country’s toal annual output. The revenucs are hurt
by 2 lagg in tax payments, and taxes aren't being eollected largely because of wide-
spread theft and bribery.

Seurie: Reprunsed by permumion. of the Hal Sueer fournsl. © Augant 13, 1945, pagie 1. Dow Jones &
Canpamy; Ine. All rights seserved wurkbwide 8

The Causes of Hyperinflation

Why do hyperinflations start, and how do they end? This guestion can be
answered at different levels,

The most obvious answer is that hyperinflations are due to excesave
growth in the supply of money. When the central bank prints money, the
price level rses. When it prints money rapidly enough, the result is hyperin-
flation, To stop the hyperinflation, the central bank must reduce the rate of
money growth.

This answer 1s incamplete, however,
for it leaves open the question of why
central banks in hyperinflating economies
choose to print so much money. To
address this decper question, we must
turn our attention from monetary to fis-
cal policy. Most hyperinflations begin
when the government has inadequate
tax revenue to pay for it spending
Although the government might prefer
to finance this budget deficit by isuing
debe, it may find itself unable to borrow,
perhaps because lenders view the gov-
eérnment as a bad credit risk. To cover
*| teld you the Fed should have tightened.” the deficit, the government turns to the

 The biew fariar Coliecsion 1397 Rabers Marieall
Frm wamaistanh cum Al Kaghts Krpervd
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only mechanism at its disposal—the printing press. The result is rapid money
growth and hyperinflation,

Once the hypernflation is under way, the fiscal problems become even
maore severe. Because of the delay in collecting tax payments, real tax revenne
falls as inflation rises. Thus, the government’s need to rely on seigniorage 15
self-reinforcing. Rapid money creation leads to hyperinflation, which leads to
a larger budget deficit, which leads to even more rapid money creation.

The ends of hyperinflations almaost abways coincide with fiscal reforms, Once
the magnitude of the problem becomes apparent, the government musters the
political will to reduce government spending and increase taxes, These fiscal
reforms reduce the need for seigniorage, which allows a reduction in money
groweh, Hence, even if inflation 15 always and everywhere a monetary phenom-
enon, the end of hyperinflation is often a fiscal phenomenon as well. '

Hyperinflation in Interwar Germany

After World War 1, Germany experienced one of history's most spectacular exam-
ples of hyperinflation, At the war’s end, the Allies demanded that Germany pay
substantial reparations, These payments led to fiscal deficits in Germany, which the
German government eventually financed by printng large quantities of money.

Panel (3) of Figure 4-6 shows the quantity of money and the general price
level in Germany from January 1922 to December 1924, During this period
both money and prices rose at an amazing rate, For example, the price of a daily
newspaper rose from 0.30 mark in January 1921 to 1 mark in May 1922, t0 8
marks in October 1922, to 100 marks in February 1923, and to 1,000 marks in
September 1923, Then, in the fall of 1923, prices ook off: the newspaper sold
for 2,000 marks on October 1; 20,000 marks on October 15; 1 million marks on
Octaber 29; 15 million marks on November 9: and 70 million marks on Novem-
ber 17, In December 1923 the money supply and prices abruptly stabilized ™

Just as fiscal problems caused the German hyperinflanon, a fiscal reforim ended
it. At the end of 1923, the number of government employees was cut by
onc-third, and the reparations payments were temporarily suspended and even-
tually reduced. At the same time, a new central bank, the Rentenbank, replaced
the old central bank, the Reichsbank. The R bank was
financing the government by printing money.

According to our theoretical analysis of money demand, an end to a hyperin-
flation should lead to an increase in real money balances as the cost of holding
money falls, Panel (b) of Figure 4-6 shows that real money balances in Germany

1 to not

" For more on thess isner, e Thomas | Sargent,The End of Four Big Inflions” in Robert Hall,
e, Inflation (Chicago: Univeraty of Chicago Pres, 1983), 41-938, and Foudsger Thornbsch and Stanley
Fuscher, “Stopping Hyperinfltions: Past and Present” Widneirtschafifiches Anfue 132 (April 1986): 147

"2 The dam on newspaper prices are from Michacl Mussa, "Sncky Indivadial Prices and the Prymanvcs
of the Generl Prce Level)” Camegue-Radwester Canfererice on Public Potiey 15 (Avsnumn 1981 26 1-2%
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in the money supply and

the price ln-:l provide a dramatic illuseration of the effects of print-

ing large amounts of mancy. Panel (b) shows inflation and real

maney balances. As inflation rose, real money balances fell. When
the inflation ended at the end of 1923, real maney balances rose.

Sowres; Adapred fram Thamas |, Sargunt, “The End of Four Big Inflations.” in

Robert Hall, ed, Inflatian (Chicaga: Unaversity of Chicago Press, 1983), 41-95.
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did fall as inflation increased and then increased again as nflation fell. Yet the
inerease in real money balances was not immediate. Pechaps the adjustment of
real money balances ta the cost of holding money 15 a gradual process. Or per-
haps it took time for people in Germany to believe that the inflation had ended,
so that expected inflation fell more gradually than acrual inflation. &

| CASE sTUDY. [

Hyperinflation in Zimbabwe

In 1980, after years of colonial rule, the old British colony of Rhodesia became
the new African nanon of Zimbabwe. A new currency, the Zimbabwe dollar, was
introduced to replace the Whodesian dollar. For the first decade, inflation in the
new nation was modest—about 10 to 20 percent per year. That, however, would
soon change.

The hero of the Zimbab dependence was Robert Mugabe. In
genenal elections in 1980, he became the nation’s first prime mimster and later,
alier a government reorganization, its president. Over the years, he continued to
get reelected. In his 2008 reclection, however, there were widespread clams of
electonal frand and theeats against vorers who supported rival candidates. At the
age of B4, Mugabe was no longer as popular as he once was, but he gave no sign
af any willingness to relinquish power.

Throughout his tenure, Mugabe's economic philosophy was Marxist, and one
of his goals was to redistribute wealth. In the 19905 his government instituted a
series of land reforms with the estensible purpose of redistributing land from the
white minority who ruled Zimbabwe during the colonial era toward the histor-
ically disenfranchised black population, One result of these reforms was wide-
spread corruption. Many abandoned and expropriated white farms ended up in
the hands of cabinet ministers and senior government officials. Another result
was a substantial dechine in farm output. Productivity fell as many of the experi-
enced white farmers {led the country:

The dechne n the econony’s output led to a fall in the government’s tax rev-
enue. The government responded to this revenue shortfall by printing money to
pay the salaries of government employees, As textbook economic theory pre-
dicts, the monetary expansion led to higher inflation

Mugabe tried to deal with inflation by imposing price controls. Once again,
the result was predictable: a shortage of many goods and the growth of an under-
ground economy where price controls and rax collection were evaded. The gov-
ernment’s fax revenue declined further, inducing even more monetary expansion
and yet higher inflation. In July 2008, the officially reported inflation mte was
231 mullion pereent. Other observers put the inflation rate even higher.

The repercussions of the hyperinflanion were widespread. In an article in the
Washingron Post, one Zimbab citizen deseribes the situanon as follows: “If
you don't get a bill collected in 48 hours, it sn't worth collecting, because it is
worthless. Whenever we get money, we must immediately spend it just go and
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buy what we can. Our pension was destroyed ages ago. None of us have any sav-
ings left”

The Zimbabwe hyperinflation finally ended in March 2004, when the
government abandoned its own money. The US. dollar became the nation's
official currency. m

Conclusion: The Classical Dichotomy

We have finished our discussion of money and inflation. Let’s now step back and
examine a key assumption that has been implicit in our discussion.

In Chapter 3, we explained many macroeconomic variables, Some of these
variables were quantities, such as real GDP and the capital stock; others were
relative prices, such as the real wage and the real interest rate, But all of thes
variables had one thing in common—they measured a physical (rather than a
monetary) quantity. Real GDP is the quantity of goods and services produced
in a given year, and the capiral stock is the quantity of machines and struc-
tures available at a given me. The real wage is the quantity of output a work-
er carns for each hour of work, and the real interest rate is the quantity of
output a person earns in the future by lending one unit of output today. All
variables measured in physical units, such a5 quantities and relative prices, are
called real variables.

In this chaprer we ined inal iabl ariables exy d in
terms of moncy. The econamy has many nominal variables, such as the price
level, the flation rate, and the dollar wage a person earns,

At first it may seem surprising that we were able to explain real variables with-
out introducing nominal variables or the existence of money. In Chaprer 3 we
studied the level and allocation of the economy’s output without mentioning the
price level or the rate of inflation. Our theory of the labor market explined the
real wage without explaining the nominal wage.

Economists call this theoretical separation of real and nominal variables the
classical dichotomy. It is the hallmark of classical macroeconomic theory. The
classical dichotomy is an important insight because it simplifies economic theo-
ry. In particular, it allows us to examine real variables, as we have done, while
ignering nominal variables, The classical dichotomy arises because, in classical
ecanomic theory, changes in the money supply do not influence real vanables.
This irrelevance of mancy for real variables is called monetary neutrality. For
many purposes—in particular for studying long-run 1ssues—monetary neutrali-
&y is appraximately correct,

Yet monetary neutrality does not fully describe the world in which we live,
l'leginning in Chapter Y, we discuss departures from the classical model and

lity. These dep are crucial for understanding many
nurrbctonumn: phenomena, such as short-run cconomic fluctuations.
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Summary

1. Money is the stock of assers used for transactions. It serves as a store of
value, 3 unit of account, and a medivm of exchange. Different sorts of assers
are used as money: commodity money systems use an asset with intrinsic
value, whereas fiat money systems use an asset whose sole function is to
serve a8 money. In modern economies, a central bank such as the Federal
Reeserve is responsible for controlling the supply of mouey.

=

. The quantity theory of money asumes that the velocity of money is stable
and concludes that inal GDP s prop | ta the stock of money
Because the factors of production and the production function determine
real GDP, the quantity theory implies that the price level 1s proportional to
the quantity of money. Therefore, the rate of growth in the quannity of
maoney determines the inflation rate.

3. Seigniorage is the that the g

is a tax on money holding, Althoug!

raises by printing money. It
1gmi is itatively small in
maost economies, it is often a major source ofgu\r:mm:ul revenue in
ecanomies experiencing hyperinflation.

-

The nominal interest rate is the sum of the real interest rate and the
inflation rate, The Fisher effect says that the nominal interest rate moves
ane-for-one with expected inflation,

The nominal interest rate is the opportunity cost of holding maney. Thus,
one might expect the demand for money to depend on the nominal inter-
est rate, I it does, then the price level depends on both the current quantity
of money and the quantities of money expected in the future.

The costs of expecred inflation include shocleather costs, menu costs, the
cost of relative price variability, tax d and the i ience of
making inflation corrections. In addition, unexpected inflation causes
arhitrary redistributions of wealth between debrors and creditors, One
possible benefit of mflation 15 that it improves the functioning of labar

markets by allowing real wages to reach equilibrium levels without cuts
in nominal wages

-

Dunng hyperinflations, mast of the costs of inflation become severe,
Hyperinflations typically begin when governments finance lange budget

deficits by printing moncy. They end when fiscal reforms climinate the
need for seigniorage,

According to classical economic theory, money is neutral: the money supply
does not affect real variables, Therefore, classical theory allows us to study
how real variables are determined without any reference w the maney sup-
ply. The equilibrium in the money market then determines the price level
and, as a result, all other nominal variables. This theoretical separation of
real and nominal varables is called the clissical dichotomy.
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KEY CONCEPTS

Scigmiorage
MNominal and real interest rates
Fisher equation and Fisher effect

Inflation Central bank
Hyperinflanon Federal Reserve

Maoney Open-market operations
Store of value

Currency
Unit of account

Medium of exchange

Fiat moncy Transactions velocity of maney
Commodiry money Income velocity of money
Gold standard Roeal money balances

Money supply Money demand function
Monetary policy

QUESTIONS FOR REVIEW

Demand deposits
Quantity eguation

Ex ante and ex post real interest
rates

Shoecleather costs

Menu costs

teal and nominal variables —
Classical dichoromy
Monetary neutraliry

Quantity theory of moncy

1. Describe the funcrions of money.

2. Whar is fiat money? What is commodity money?

3. Whao controls the money supply and how?

4. Wrte the quantity equation and explain it

5. What does the asumption of constant veloaty
amply?

6. Who pays the inflation tax?

7. If nflation rises from & to 8 percent, what hap-

pens to real and nominal interest rates acconding
to the Fisher effect?

8, List all the costs of inflation you can think of,
and mank them according to how important you
think they are.

9. Exphin the roles of monetary and fiscal palicy
in cansing and ending hyperinflations.

10. Define the terms “real variable™ and “nominal
variable” and give an example of cach

PROBLEMS AND APPLICATIONS

1. What are the three functions of money? Which
of the functions do the fallowng items satisfiy?
Which do they not satsfy?

a, A credut card
b, A painting by Rembrandt
c. A subvway token

~

. In the country of Wiknam, the velocity of
maney 15 constant. Real GDP grows by 5
jpercent per year, the money stock grows by 14
percent per year, and the nominal interest rate is
11 percent. What 15 the real interot rate?

3:A spaper article once rep i that the US.
economy Wit experiencing a low rate of
inflation, It said that “low inflation has 3 down-
side: 45 million recipients of Social Security and
other benefits will see their checks go up by just
2.8 percent next year.

a. Why docs inflation affect the increase in
Social Securicy and cother benefis?

b Is this effect a cost of inflation, as the article
sugpests? Why or why not?
4. Suppuose a country has 4 money demand function
(MPY? = kY, where k ts 2 constant parameter,



The moncy supply grows by 12 per year, and resl

income grows by 4 percent per year,

a4, What 15 the average inflation rate?

b. How would inflation be different af real
ncome growth were higher? Expliin,

e Suppose, instead of a constant money demand
function, the velocity of money in this econ-
omy was growing steadily because of financual

mnovanon. How would that affect the infla-
tion rate? Explam

n

Suppose you are advising a small country (such
a1 Bermuda) on whether o print its own money
o to use the money of its Larger neighbor (such
as the United States), What are the costs and
benehits of a national money? Does the relative
political stabilicy of the two countries have any
role in thit decision?

6. Duning World War 11, hath Germany and Eng-
land had plans for a paper weapon: they each
printed the other's curreney, with the intention
of dropping large quantities by airplane. Why
might this have been an effective weapon?

-

- Suppose that the money demand function takes
the form
(MIPY! = LYY = Y50
IF output grows at rate g, at what rate will the
demand for real balinees grow (assuming
constant nominal interest rates)?

-2

. What 15 the velocity of money in this
economy?

n

. I inflation and nominal interest rates are con-
stant, at what rate, it any, will velociry grow?
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d. How will a permanent (once-and-for-all)
ncrease wn the level of interest rtes affect the
level of velocity? How will it affect the subse-
quent growth rate of velocity?

8. Calvin Coolidge once said that “inflation & repu-
dusnon” What might he have meant by this? Do
you agree? Why or why not? Does it nuatter
whether the inflation s expected or unexpected?

9. Some economic histonans have noted that dur-
ing the period of the gold standand, gold discov-
eries were most likely to occur after 3 long
deflation. (The discoveries of 1896 are an exam-
ple.) Why might this be mue?

10. Suppose that consumption depends on the level
of real money balances (on the grounds that real
money halances are part of wealth). Show that if
real maney balinces depend on the naminal
interest rate, then an increasc in the rate of
money growth affects consumption, investment.
and the real interest rate. Does the nominal
interest rate adjust mare than one-for-one or
Jess than one-for-one to expected inflation?

This deviation fron the elsneal dichotomy
and the Fisher effect is called the Mindell=Tobin
«ffert. How might you decide whether the
Mundell-Tobin effect 1 important in practice?

11. Use the Internet w idennfy a country that has
had high flation over the past year and another
country that has had low inflation, (Hine: One
useful Web site i hitps/ fwww.economist.com/
markets/indicators/.) For these two countrics,
find the rate of money growth and the current
level of the nominal interest rate. Relate your
findings 1o the theorics presented in this chapter.



APPENDIX

The Cagan Model: How Current
and Future Money Affect the
Price Level

In this chapter we showed that if the quantity of real money balances demand-
ed depends on the cost of holding money, the price level depends on both the
current money supply and the future money supply. This .lppc(ldl)‘( develops the
Cagan madel to show more explicitly how this relationship works.'?

To keep the math as simple as possible, we posit a money demand funcnon
that is lincar in the natural logarithms of all the variables. The money demand
function 1s

!m-p.!-’\‘[l"nl =P (A1)

where m, is the log of the quantity of money at time 1, p, is the log of the price
Tevel at time 1, and 4 is a parameter that governs the sensitivity of money demand
to the rate of inflation. By the property of logarithms, n1, — p, is the log of real
money balances, and p,4y = p, s the inflation rate between period u\d period
{4 1. This equation states that if inflation goes up by 1 percentage point, real
money balances Gl by ¥ percent.

We have made a number of assumptions in writing the money demand func-
tion in this way. First, by excluding the level of output s 3 determinant nl‘.mn:w-_.-
demand, we are implicitly assuming that it is constant. Second, by ncluding the
rate of inflation rather than the nominal interest rate, we are assuming that the
real interest rate s constant. Third, by including actual inflation rather than
expected inflation, we are assuming perfect foresight, All of these assumptions are
made 1o keep the analysis as simple as possible.

We want to solve Equation Al to expres the price level as a function of cur-
rent and future money. To do this, note that Equanon Al can be rewritten as

o (1 l,) Me (1":";) Peor- (A2

This equation states that the current price level p, is 2 weighted average of th.r
current money supply i, and the next period’s price level gy, The next peri-
od3 price level will be decermined the same way as this period’s price level:

1
1 = (m) Mgy + ('I%;) Pisa: (AZ)

" Thas model is derived from Phillip Cagan, " The Monetary Dynamics of Hyperinflation”in Mil-

ton Focdinan, ed., Studies m the Quantity Theory of Money (Chicago: University of Chicago Pross,
1956): 25-117

116
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Now substitute Equation A3 for pyy in Equation A2 to obuin
1 v 7
= Myt —— Wy F ——— Pre2- Ad
Pr 1*"7'" T My T+ Pesz (A4)

Equation A4 states that the current price level is a weighted average of the cur-
rent money supply, the next periods money supply, and the following period's

price level, Once again, the price level in period 1 4 2 is determined as in Equa-
tion AZ:

1 ¥ =
2= || Mgzt | ——| Praa.
Pre2 {14--,) = (Hy}‘" i 83)
Now substitute Equarion A5 into Equation A4 to obtain
1 2 ¥ ¥
h = — iyt — Wyt e : Ab
¥ Ty m T+ Mgy a +1¢)3 M2 i +T)’ Pray (AG)

By now you sce the pattern, We can continue to use Equation A2 to substi-

tute for the future price level. If we do this an infinite number of times,
we find

n= (ﬁ—; [rr}, + (%r') MWl

+ (I I*)l Mz T (‘.'TT)‘ st ]. (A7)

where*, . " ind an infinite ber of analogous terms. According to Equa-
tion A7, the current price level is 3 weighted average of the current money sup-
ply and all fature money supplies.

Note the importance of v, the parameter governing the sensitivity of real
money balances to inflaton. The weights on the future money supphies decline
geometrically av mte /(1 + ). If  is small, then v/(1 + +) is small, and the
weights decline gquickly. In this case, the current money supply & the primary
determinant of the price level. (Indeed, if v equals zero, we obtain the quantity
theory of money: the price level is proportional to the current money supply, and
the future money supplics do not matter at all.) If + 15 large, then v/(1 + ) &
close to 1,and the weights decline slowly. In this case, the future money supplies
play a key role in determining today’s price level.

Finally, let’s relax the assumption of perfect foresight. IF the future is not
known with certainty, then we should write the money demand function as

ity — py = —y(Eprsy — pi) (AB)
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where Ep,s is the expected price level, Equation A8 states that real money bal-
ances depend on expected inflation. By following steps similar to those above, we
can show that

) ) e

eV ¥ )!E ] AY
+(T;:) l'_'!r|,+1+(|+-r ey + 3 (A%)

Equation A9 states that the price level depends on the current money supply and
expected future money supplies.

Some economists use this model to angue that eedibility is important for end-
ing hyperinflation. Because the price level depends on both current and expect-
ed future money, inflation depends on both current and expected future money
growth, Therefore, to end high inflation, both money growth and expected
money growth must fall. Expectations, in turn, depend on credibility—the per-
ception that the central bank is committed to 2 new, more stable policy.

How can a cenmral bank achieve credibility in the midst of hyperinflation?
Credibility is often achieved by removing the undedying cause of the hyperin-

flari the need for scigniorage. Thus, a credible fiscal refarm s often neces-
sary for a credible change m monetary policy. This fiscal reform might take the
form of red ding and making the central bank more inde-

pendent from I]|t guvrrnm:nl Redu;ed spending decreases the need for
seigniorage, while increased independence allows the central bank to resist gov-
ernment demands for seigniorage.

MORE PROBLEMS AND APPLICATIONS

L. Inn the Cagan model, if the money supply is

d. If 2 central bank is shout o reduce the rate of

expected to gnow at some constant rate p (so moncy growth g but wants to hold the price

that B, ., = i, + s}, then Egquation A% can be Tevel p, constant, what should it do with m@

shawn to mply that p, = o, + yu. Can you see any practical problens dhat

1 Interpret this result. might arise in following such a policy?

b, What happens to the price level p, when the e Hﬂ“.‘ do your previous answers change in the
money supply m, changes, holding the money special case where money demand does not
growth rate u constant? depend on the expected rate of inflation (30

that y = 0)?
€ What happens to the price level p, when the A=

money growth rate g changes, holding the
current moncy supply m, conuant?



CHAPTER

The Open Economy

No mation was ever nuined by trade.

—Benjamin Frankiin

ven if you never leave your hometown, you are an active participant in

the glabal econemy. When you go to the grocery store, for instance, you

might choose between apples grown locally and grapes grown in Chile
When you make a deposit into your local bank, the bank might lend those funds
to your next-door neighbor or o 3 Japanese company building a factory out-
side Tokyo. Bevause our cconomy is integrated with many others around the
world, consuniers have more goods and services from which to choose, and
savers have miore opportunitics to invest their wealth.

In previous chapters we simplified our analysis by asuming a closed economy,
In actuahty, however, most economies are open: they export goods and services
ahmad, they import goods and services from abmad, and they borrow and lend in
world financial markets. Figure 5-1 gives some sense of the mmportance of these
international interctions by showing imports and exports a5 3 percentage of GDP
for seven major industrial couniries. As the figure shows, exports from the United
States are about § percent of GDP and imports are about 15 percent, Trade is even
more important for many other countries—in Canada and Germany, for instance,
imports and exports are about a third of GDE In these countries, international trade
is centmal to analyzi

iz economic developmients and formulating economic policies.
Thas chapter begins our study of open-economy uuc.wc..ouurmn We begin

Section 5-1 with g of . To

1 how an open
nomy works, we must understand the key macrocconomic variables that
measure the mteractions amonyg countrics. Accounting identitics reveal a key
insight: the flow of goods and services across national borders s always matched
by an equivalent flow of funds to finance capital accumulation,

In Seetion 5-2 we examine the determmants of these international flows. We
develop a model of the small open cconomy that corresponds to our model of
the closed economy in Chapter 3, The model shows the factors that determine
whether a country is a borrower or a lender in world markets and how policies
at home and abroad affect the flows of capital and goods.

In Section 5-3 we extend the model to discuss the prices ar which a country
makes exchanges in world markets. We examine what determines the price of
domestic goods relative to foreym goods. We abo examine what determines the

ec

18
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FIGURE 5-1

Canada  France Germany  lraly Japan United  United
= Impares === Exports Kingdom  States
Imports and Exports as a Percentage of Output: 2007 While international
trade is important for the United States, ic is even more viral for ather countnes.
Sobrze, Intemnatsonal Monetary Fund,

rate at which the domestic currency trades for foreign currencies. Our model
shows how protectionist trade policies—policies designed to protect d
industries from foreign © iti Juence the of i
trade and the exchange rate.

EED The International Flows
of Capital and Goods

The key macrocconomic difference between open and closed economies i that,
in an open cconomy, a country'’s spending in any given year need not equal its
output of goods and services. A country can spend more than it produces by bor-
rowing from abroad, or it can spend less than it produces and lend the difference
to foreigners, To understand this more fully, let's take another look at national
income accounting, which we first discussed in Chapter 2.

The Role of Net Exports

Consider the expenditure on an economy’s output of goods and services. In a
closed economy;, all output is sold domestically, and expenditure is divided nto
three components: consumption, investment, and government purchases. In an
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open economy, some output is sold domestically and some is exported to be sold
abroad, We can divide expenditure on an open economy’s output Y into four

COmponenis;
n 7 consumption of domestic goods and services,
u I invesument in domestic goods and services,
m G, government purchases of domestic goods and services,
= X, exports of domestic goods and services.

The divi of expendi into these comp is exp d in the identity

Y=+ M+ G+ X

The sum of the first three terms, C7+ 19+ G, is domestic spending on domes-
b goods and services. The fourth term, X, is forcign spending on domestic
goods and services,

A bit of manipulation can make this identity more useful. Note that domes-
te spending on all goods and services equals domestic spending on damestic
goods and services plus domestic spending on forrign goods and services. Hence,
total ption € equals ¢ ption of d goods and services C* plus
consumption of foreign goods and services €% total investment [ equals invest-
ment in domestic goods and services 14 plus investment in foreign goods and ser-
vices If; and total government purchases G equals government purchases of

domestic goods and services G¥ plus government purchases of foreign goods and
services G, Thus,

C=0'+
=11+ 7,
G=G'+ G/,

We substitute these three equations into the identity above:
Y=(C-Cy+ (- 1) +(G-GH+X
We can rearrange to abtam
Y=CH+l+ G+ X~ (¢ + I +G)).
The sum of domestic spending on foreign goods and services (C/ + I + G/} is
expenditure on imports (IM). We can thus write the national income accounts
wlenuity as

Y=C+I+ G+ X-IM.

Because spending on unports is included in d ic spending (C + I+ G),and
because goods and services imported from abroad are not part of a country'’s out-
put, this equation subtracts spending on imports, Defining net exports to be
exports minus imports (NX = X = IM), the idenrity becomes

Y=C+I+G+NX.
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Thus cquzuon states that expenditure on domestic output is the sum of con-
purchases, and net exports. This is the most
common form of the mtn:m:l income accounts identity; it should be familiar
from Chapter 2,

The national income accounts identity shows how domestic output, domes-
tic spending, and net exports are related. In particular,

NE= ¥ -—(C+I+G)
Met Exports = Output — Domestic Spending.

This equation shows that in an open economy, domestic spending need not equal
the output of goods and services. If autput exceeds domestic spending, we export the
differcnce; net exports are positive. Il output falls short of domestic spending, we import the
difference; net exports are negative.

International Capital Flows and the Trade Balance
It an epen economy, as in the closed economy we discussed in Chapter 3, finan-
cial markets and goods markets are closely related. To see the relationship, we
must rewrite the national income accounts identity in terms of saving and imvest-
ment. Begin with the identity

Y=C+1+ G+ NX
Subtract C and G from bath udes to obtain

¥—C-G=I1+NX

Recall fram Chapter 3 that ¥ — € — G is national saving &, which equals the
sum of private saving, Y = T'— €, and public saving, T' = G, where T stands for
taxes. Therefore,

S=1I+NX.

Subtracting  from both sides of the equation, we can write the national income
Accounts denfity as

§—1I=NX.

This form of the national income accounts identity shows that an economy's net
exparts must always equal the difference between its saving and its investment.

Let's look more closely at each part of this identity. The easy part is the right-
hand side, NX, the net export of goods and services. Another name for net
exports is the trade balance, becanse it tells us how our trade in goods and ser-
vices departs from the benchmark of equal imports and exports.

The lefi-hand side of the identity is the difference berween domestic saving
and domestic investment, § - T, which we'll call net capital outflow. (Tt's some-
times called met foreign imvestirent.) Net capital outflow equals the amount that
domestic residents are lending abmad minus the amount that foreigners are lend-
mng to us. IF net capital outflow is pesitive, the economy’ saving exceeds its
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investment, and it is lending the excess to foreigners. If the net capital outflow is
Regative, the cconomy is experiencing a capital inflow: investment exceeds sav-
ing, and the cconomy is financing this extra investment by borrowing from
abroad. Thus, net capital outflow reflects the international flow of fands to
finance capital accumulation.

The national income accounts identity shows that net capital outflow always
equals the trade balance. That s,

Net Capital Outflow = Trade Balance
S=1 = NX,

If8 — Jand NX are positive, we have a trade surplus. In this case, we are net
lenders in world financial markets, and we are exporting more goods than we are
importing. If § — [ and NX are negative, we have a trade deficit. In this case,
we are net borrowers 1n world financial markets, and we are imperting more
goods than we are exporting, IT S — 1 and NX are exactly zero, we are sud to
have balanced trade because the value of imports equals the value of exports.

The mational inconie accounts identity shows that the international flow of finds ta

Sinance capital acoummbation and the inteerativnal flow of goods and services are tiv sides
of the same coin. 1 domestic saving exceeds domestic investment, the surplus sav-
ing i used to make loans to foreigners. Foreigners require these loans because we
are providing them with more goods and services than they are providing us,
That 15, we are ru ng a trade surplus, If mvestment exceeds saving, the extn
investment must be fnanced by borrowing from abroad. These foreign loans
enable us to import more goods and services than we export. That is, we are run-
ning a trade deficit, Table 5-1 summuarizes these lessans.,

Note that the international flow of capiral ean take many forms, It is easiest to
assume—as we have done to far—that when we run a trade defiat, foreigners
muke loans o us. This happens, for example, when the Japanese buy the debt
wsued by ULS, corpentions or by the US. government. But the flow of capital can
abso take the form of foreigners buying domestic assets, such as when a citizen of
Germany buys stock from an American on the New York Stock Exchange.

International Flows of Goods and Capital: Summary.

This table shows the three outcomes thar an epen economy can experiance.

Trade Surplus Balanced Trade Trade Deficit
Exports > Imports Exports = Imports Expors < Imporns
Net Exports = 0 Met Exports = 0 Net Exporis <0
¥Y>C+I+G ¥=C+/+GC ¥<C+I1+G
Saving > Imestment Saving = Investment Saving < lnvestment

Net Capital Outflaw > 0 Met Capital Dutflow =0 Net Capital Qutflow <0
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Whether forcigners buy domestically issued debt or domestically owned asets,
they obtain a clim to the future returns to domestic capitl. In both cases, for-
cigners end up owming some of the domestic capital stock.

International Flows of Goods and Capital: An Example

The equality of net exports and net capital outflow is an identiry: it must hold
because of how the variables are defined and the numbers arc added up. Butitis
easy to miss the intuition behind this important relarionship. The best way to
understand it i to consider an example.

Imagine that Bill Gates sells a copy of the Windows operating system (o a
Japanese consumer for 5,000 yen. Because Mr. Gates 5 a ULS. resident, the sale
represents an export of the United States. Other things equal, U.S. net exports
rise. What else happens to make the identity hold? It depends an what Mr. Gates
does with the 5,000 yen,

Suppose Mr. Gates decides to stuff the 3,000 yen in his mattress. In this case,
Mr. Gates has allocated some of his saving to an investment in the Japanese

The Irrelevance of Bilateral Trade Balances

The trade balance we have been discussing mea-

sures the difference between a nation's exports |

and itz imports with the rest of the warld, Some-
times you might hear in the media a report on a
nation's trade balance with a specific ather
nation. This is called a bilatens! trade balance. For
example, the US. bilateral trade balance with
China equals exparts that the United Stares sells
to China minus imports that the United States
buys fram China

The overall trade balance is, as we have seen,
mextricably inked to a nation’s saving and invest-
ment. That is not true of a bilateral trade bal-
ance. Indeed, 4 nation can have large trade
deficits and surpluses with specific rading part-
ners, while having balanced trade overall,

For example, suppose the world has three
countries: the United States, China, and Aus-
tralia. The United States sells $100 billion in
machine tools to Australia, Australia sells $100
billion in whear to China, and China sells $700
billion in toys to the United States. In this case,
the United States has a bilateral trade deficic

with China, China has a bilateral trade deficit |

with Australia, and Australia has a bilateral rrade

three nations has balanced trade overall, export-
ing and importing $100 billion in goods.
Bilazeral trade deficits receive more atrention in
the political arena than they deserve. This 15 in part
because mternational relations are conducted
country Te country, so politicians and diplomars
are naturally drawn (o STAUSTICS MEasunng coun-
ry-fo-country econamic transactions. Most econ-
omists, however, believe that bilateral trade
balances are not very meaningful From a macro-
economic standpoint, it is a nation’s trade balance
with all foreign nations pur rogether that marters.
The same lesson applies to indwiduals as it
does to nations. Your own personal made bal-
ance is the difference berween your income and
your spending, and you may be concermned if
these two variables are out of line. Bur you
should not be concerned with the difference
berween your income and spending with a par-
ticular person or firm. Economist Robert Solow
once explained the irrelevance of bilateral trade
balances as follows: “I have a chronic deficit with
my barber, who doesn’t buy a darned thing from
me.* But thar doesn't stop Mr. Solow from living

; . within his means—or geming a haircut when he
deficic with the United States. But cach of the |

needs it.
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economy (in the form of the Japanese currency) rather than to an investment
in the 1S, economy. Thus, U.S. saving exceeds U.S. investment. The rise in U.S,
net exports is matched by a rise in the ULS. net capital outflow.

1 Mc. Gates wants to invest in Japan, however, he is unlikely to make curren-
cy his asset of choice. He might use the 5,000 yen to buy some stock in, say, the
Sony Corporation, or he nught buy a bond issued by the Japanese government.
In either case, some of U.S. saving is flowing abroad. Once again, the US. net
capital outflow exactly balances U.S, net exports.

The opposite situation occurs in Japan. When the Japanese consumer buys a
copy of the Windows operating system, Japan’s purchases of goods and services
(€ +1+G) rise, but there s no change in what Japan has produced (¥). The
transaction reduces Japan's saving (8 =Y — C — G) for a given level of investment
(I). While the US. experiences a net capital outflow, Japan experiences a net
capital inflow.

MNow let’s change the example. Suppose that instead of investing his 5,000 yen
3 Japanese asset, Mr. Gates uses it to buy something made in Japan, such as a
Sony Walkman MP3 player. In this case, imports into the United States rise.
Together, the Windows export and the Walkman import represent balanced
trade between Japan and the United States. Because exports and imports rise
equally, net exports and net capital outflow are both unchanged

A final possibility is that Mr, Gates exchanges his 5,000 yen for U.S. dollars at
a local bank. But this doesn'’t change the situation: the bank now has to do some-
thing wath the 5,000 yen. It can buy Japanese assets (3 ULS, net capital outflow);
it can buy a Japanese good (2 ULS. import); or it can sell the yen to another Amer-
ican who wants to make such a transaction. 1f you follow the money, you can see
that, in the end, U.S, net exports must equal U.S. net capital outflow,

B3 saving and Investment in a Small
Open Economy

So far n our discussion of the international lows of goods and capial, we have
rearranged accounting identities. That is, we have defined some of the variables
that measure transactions in an open cconomy, and we have shown the links
amony these vartables that follow from their definitions. Our next step is 1o
develop a model that explains the behaviar of these variables. We can then use

the model to answer questions such as how the trade balance responds to changes
in policy.

Capital Mobility and the World Interest Rate

In a moment we present a model of the international flows of capital and goods,
Because the trade balance equals the net capital outflow, which in turn equals
saving munus investment, our model focuses on saving and investment. To devel-
op this model, we use some elements that should be familiar from Chapter 3, but
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in contrast to the Chapter 3 model, we do not assume that the real interest rate
equilibrates saving and investment. Instead, we allow the economy to run a made
deficit and borrow from other countries or to run a trade surplus and lend to
other countries.

If the real interest rate does not adjust to equilibrate saving and investment in
this model, what does determine the real interest rate? We answer this question
here by considering the simple case of a small open economy with perfect
capital mobility. By “small” we mean that this economy is a small part of the
world market and thus, by iuelf, can have only a negligible effect on the world
interest rate. By “perfict capiral mobility” we mean that residents of the country
have full access to world financial markets, In particular, the government does not
impede international borrowing or lending.

Decause of this asumption of perfect capital mobility, the interest rate in our
small apen economy, f, must equal the world interest rate r*, the real interest
rate prevailing in world financial markets:

r=r*.

Residents of the small open economy need never borrow at any interest mate
abave r*, because they can always get a Joan at r* from abroad. Similarly, resi-
dents of this cconomy need never lend at any interest rate below r* because they
can always earn r* by lending abroad. Thus, the world interest rate determines
the interest rate n our small open cconomy.

Let's discuss briefly what determines the world real interest rate, In a closed
cconomy, the equilibrium of d ic saving and d i derer-
mines the interest mte. Barring interplanetary trade, the world economy & a
closed cconomy. Therefore, the equilibrium of world saving and world mvest-
ment determines the world interest rate. Our small open cconomy has a negh-
gible cffect on the world real interest rte because, bemg a small part of the
world, it has a neglgible effect on world saving and world investment. Henee,
our small open economy takes the world interest rate as exogenously given.

Why Assume a Small Open Economy?

The analysis in the body of this chapter assumes that the nation being studied is
a small open economy, (The same approach is taken in Chapter 12, which exam-
ines short-run fluctuations in an open economy.) This assumption raises sone
questions.

Q: Is the United States well described by the asumption of a small open
economy?

A: No, it 15 not, at least not completely. The United States does bormow and
lend in world financial markets, and these markets exert a strong influence over
the UL, real interest rate, but it would he an exaggeration to say that the LS, real
interest rate i3 deternuned solely by world fnancial markets,

Q: So why are we assuming a small open cconomy?

A: Some nattong, such as Canada and the Metherlands, are better deseribed by
the assumption of 3 small open economy, Yet the main reason for making this

ption is to develop und ding and intuition for the macroeconomics of
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open economies, Remember from Chapter 1 that economic models are buile
with simplifying ptions. An ption need not be realistic to be useful.
Assuming a small open economy simplifics the analysis greatly and, therefore, will
help clanfy our thinking.

Q: Can we relax this assumption and make the model more realistic?

A Yes, we can, and we will. The appendix to this chapter (and the appendix
to Chapter 12) considers the more reahstic and more complicated case of a large
open economy. Some instructors skip directly to this material when teaching
these tapics because the approach is more realistic for economies such as that of
the United States. Others think that students should walk before they run and,
therefore, begin with the simplifying assumption of a small open economy:

The Model

To build the model of the small open econoniy, we tike three assumiptions from
Chapter 3:

® The economy’s output ¥ is fixed by the factors of production and the
production function, We write this as

¥Y=¥=RK L.

= Consumption C is positively related to disposable income ¥ — T We
write the consumption function as

C=ClY-T).

m Tnvestment [is negatively related to the real interest rate ¢ 'We write the
investment function as

1= Iir).

These are the three key parts of our model. If you do not understand these rela-
tionships, review Chapter 3 before continuing,
We can now return to the accounting identity and write it as

NX=(¥-C-G)-1I
NX=8-1

Substituting the Chapter 3 assumptions recapped above and the assumption that
the interest rate equals the world interest rate, we obrain

NX=[¥-C¥-T)-G| - }r"

= > = I(r*).
Thu equation shows that the trade balance NX dcpm.d: on those variables that
ine saving S and i LB saving 3s on fscal policy (lower
government purchases G or higher taxes T taise national saving) and i
depends on the world real interest rae r* (2 higher interest rate makes some vest-
ment projects unprofiable), the trade balance depends on these variables as well,
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Saving and Investment in a
Small Open Economy Ina
closed economy, the real inceresr
rate adjusts to equilibrate saving
and investment. In a small open
ecanomy, the interest rate i
decermined in world financial
markets. The difference benween
saving and investment deter-
mines the trade balance. Here
there is a trade surplus, because
art the world interest rate, saving
exceeds iInVestment.

Investment, Saving, 1, §

In Chapter 3 we graphed saving and i as 1 Figure 5-2. In the closed
economy studied in that chapter, the real interest rate adjusts to equilibrate sav-
ing and investment—that is, the real interest rate is found where the saving and
mvestment curves cross. In the small open cconomy, however, the real interest
rate equals the world real interest rate. The trade balanee is determined by the differ-
cine hetiveen saving and imvestment af the world inferest rate.

At this pomt, you might wonder about the mechamsm that causes the trade
balance to equal the net capital outflow: The determinants of the capiral fows
are casy o understand. When caving falls short of investment, investors borrow
from abroad; when saving exceeds investment, the excess is lent to other coun-
tries, But what causes those who import and export to behave so as 1o ensure
that the international fow of goods exactly balances this mternational flow of
capital? For now we leave this question unanswered, but we return to it n Sec-
tion 5=3 when we discuss the determination of exchange rates

How Policies Influence the Trade Balance

Suppese that the cconomy beging in a posinion of balanced trade. That s, at the
world interest rate, investment [ equals saving 8, and net exports NX equal zero,
Let’s use our model to predict the effects of government policies at home and
abroad.

Fiscal Policy at Home Consider first what happens to the small open econo-
my il the government expands domestic spending by increasing government pur-
chases. The inerease in G reduces nanonal saving, because §= Y - C - G With
an unchanged world real interest rate, i ins the same. Tt L Sav-
ing falls below mvestment, and some investment must now be financed by bor-
rowing from abroad, Because NX = 8 = [, the fall in § implies 2 fall in NX The
economy now runs a trade deficir,




cHAPTER 5 The Open Econamy | 129

Real interest A Flscal Expansion at Home In
rate, r a Small Open Economy An
increase in government purchases
or a reduction in tares reduces
national saving and thus shifts

the saving schedule to the left,
from 54 to 5. The resultis a

trade deficit.

Investment, Saving, /, §

The same logic applies to a decrease in taxes. A tax cut Jowers T, raises dispos-
able income ¥ = T, stunulates consumption, and reduces national saving. (Even
though some of the tax cut finds its way into private saving, public saving falls by
the full amount of the tax cut; in total, saving falls) Because NX = § — [, the
reduction in natonal saving in ten lowers NXL

Figure 5-3 illustrates these effects. A fiscal policy change that increases private
consumption € or public consumption G reduces national saving (Y- C - G)
and, therefore, shifis the vertical lime that represents saving from 8; to Sa. Because
NX i the distance between the saving schedule and the investment schedule at
the world interest rate, this shift reduces NX, Hence, starting from balanced mide, a
change in fiscal policy ilat reduces wational saving leads to a trade defict,

Fiscal Policy Abroad Comsider now what happens to a small open economy
when foreign governments increase their government purchases, If these foreign
countries are 3 small part of the world economy, then their fiscal change has a
negligible impact on other countries. But if these foreign countries are a large
part of the world economy, their increase in government purchases reduces world
saving, The decrease in world saving canses the world interest rate to TS, JUSE a8
we saw in our closed-economy madel (remember, Earth 15 a closed economy),
The increase in the world interest rate raises the cost of borrowing and, thus,
reduces investment in our small open economy. Because there has been no
change in domestic saving, saving 8 now exceeds investment 1, and some of our
savinyg begins w fow abroad. Because NX = § = I, the reduction in I must also
increase NX, Hence, reduced saving abroad leads to a trade surplus at home,
Figure 5-4 illustrates how a small open economy starting from balanced tradc
responds 1o a forcign fiscal expansion, Because the policy change is occurring
abroad, the domestic saving and investment schedules remain the same, The
only change 15 an inercase in the world interest rate from r§ to 5. The trade
halance 15 the difference between the saving and investment schedules; becauss
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FIGURE 5-4

Real interest A Fiscal Expansion Abroad In

el a Small Open Economy A fis-
cal expansion in a fareign econo-
my large enough to influence
world saving and investment rais-
s the world interest rate from ry
to r3. The higher world interest

I,;'M " rate reduces invescment in this

nictosd small open economy, causing a

o _I trade surplus.

.“‘“ La3

interest

Investment, Saving, [, §

saving exceeds investment at r3, there is a trade surplus, Hence, starting from bal-
anced trade, an increase in the world interest rate due to a fiscal expansion abroad leads
1o a trade surplus.

Shifts in Investment Demand Consider what happens to our small open
economy if its investment schedule shifts ourward—that s, if the demand for
investment goods at every interest rate increases. This shift would occur if, for
example, the government changed the tax laws to encourage investment by pro-
viding an investment tax credit. Figure 5-5 illustrates the impact of a shift in the

Raal inwerest = A Shift In the Investment
rate, Schedule in a Small Open
Economy An outward shift in
the investment schedule from
Kr}y o ir)z increases the
amount of investment at the
world interest rare r*. As a
result, investment now exceeds
saving, which means the econa-
my is borrowing from abroad
and running a trade deficit.

Investment, Saving, {, §
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investment schedule. At a given world interest rate, investment is now higher.
Because saving 15 unchanged, some investment must now be financed by bor-
rowing from abroad. Because capital flows mto the cconomy to finance the
increased investment, the net eapital outllow is negative, Put differently, because
NN = S~ I, the increase in [ implics a decrease in NX, Hence, starting from bal-
anced trade, an outward shift in the investsent schedule canses a trade deficit.

Evaluating Economic Policy

Our model of the open economy shaws that the fow of goods and services mea-
sured by the trade balance is inextricably connected to the international flow of
funds for capital accumulation. The net capital outflow is the difference between
domestic saving and domestic investment. Thus, the impact of economic policies
on the trade balance can always be found by examining their impact on domes-
tic saving and domestic investment. Policies that increase investment or decrease
saving tend to cause 3 trade deficit, and policies that decrease investment or
increase saving tend to cause 3 trade surplus

Our analysis of the open economy has been positive, not normative, That is,
our analysis of how economic policies influence the international fows of capi-
tal and goads has not told us whether these policies are desirable. Evaluating eco-
nomic policies and their impact on the open economy 15 a frequent topic of
debate among economists and policymakers.

When a country runs a md: deficit, policymakers must confront the question
of whether it rep K 1 problem. Maost ists view a trade deficit
nat as a prablem in iwself, but |1:rh:|-rs as a symprom of a problem. A trade deficit
could be a reflection of low saving. In a closed economy, low saving leads to Jow
mvestment and a smaller future capital stock. In an open economy, low saving
leads to a trade deficic and a growing foreign debt, which eventually must be
repaid. In both cases, high current consumption leads to lower futire consump-
tion, implying that future gencrations bear the burden of low national saving,

Yer trade deficits are not always a reflection of an cconomic malady. When
poor ural economies develop into modern industrial economies, they some-
times finance their high levels of investment Wllll forcign borrowing. In these
cases, trade deficits are a sign of de For ple, South
Korea ran large tade deficits throughout the I‘)?(}s and it became one of the
success stories of economic growth. The lesson is that one cannot judpge eco-
nomic performance from the trade balance alone. Instead, one must look at the
underlying causes of the international fows.

The U.S. Trade Deficit

During the 19805, 19905, and 20005, the United States ran large trade deficts.
Panel (a) of Figure 5-6 documents this experience by showing net exports as a
percentage of GDP The exact size of the trade deficit fluctuated over tine, but
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it was large througl these three decades. In 2007, the trade deficit was §708
bullion, or 5.1 percent of GDI As accounting identities require, this trade deficit
had to be financed by borrowing from abroad (or, equivalently, by selling U,
astets abroad). During this period, the United States went from being the wodd’s
largest creditor o the world's largest debror,

What caused the US. trde deficit? There is no single explanation. But to
understand some of the forces at work, it helps to look at national saving and
domestic investment, as shown in panel (b) of the figure. Keep in mind that the
trade deficit is the difference between saving and investment.

The start of the wrade deficit coincided with a fall in national swving. This
lopment can be explained by the exg y fiscal policy in the 1980s.
With the support of President Reagan, the U.S. Congress passed legishition in
1981 that substantially cut personal income faxes over the next three years.
Because these tax cuts were not met with equal cuts in government spending,
the federal budget went into deficit. These budget deficits were among the
largest ever experienced in a periad of peace and prosperity, and they continued
long after Reagan lefi office. According to our model, such a policy should
reduce national saving, thereby causing a trade deficit. And, in fact, that 1s exact-
ly what happened. B the g nt budget and trade balance went into
deficit at roughly the same time, these shortfalls were called the fwin deficits,

Things stacted to change in the 19905, when the US. federal government got
its fiscal house in order. The first President Bush and President Clinton both
signed tax increases, while Congress kept a lid on spending, In addition to these
policy changes, rapid productivity growth in the late 19905 rased incomes and,
thus, further increased tax revenue. These developments moved the US, federal
budget from deficit to surplus, which in turn caused national saving to rise.

In contrast to what our model predicts, the increase in national saving did not
coineide with a shrinking trade deficit, because domestic investment 1ose at the
same time, The likely explanation is that the boom i information technology
caused an expansionary shaft in the ULS. investment function. Even though fiscal
policy was pushing the trade deficit toward surplus, the investment boom was an
even stronger force pushing the trade balance toward deficit,

In the carly 20005, fiscal policy once again put downward pressure on nation-
al saving, With the second President Bush in the White House, tax cuts were
signed into liw in 2001 and 2003, while the war on terror led to substantial
increases i government spending, The federal g was again &
budget deficits. National saving fell to historic lows, and the trade deficit reached
historic highs.

A few years later, the trade deficit started to shrink somewhat, as the economy
experienced a substantial dechine in housing prices (2 ph examined in
Chapters 11 and 18). Lower housing prices lead to a substantial decline in resi-
dential investment. The trade deficit fell from 5.8 percent of GDP at its peak in
2006 to 4.7 percent in 2008,

4
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The history of the US. trade deficit shows that this statistic, by itself, does not
tell us much about what is happening in the economy. We have to look deeper
at saving, investment, and the policics and cvents that cause them (and thus the
trade balance) to change over time.’ W

| case sTupv [
Why Doesn’t Capital Flow to Poor Countries?

The US. trade deficit discussed in the previous Case Study represents a flow of
capital into the United States from the rest of the world, Whar countries were
the source of these capital flows? Because the world is a closed economy, the cap-
ital must have been coming from those countries that were running trade sur-
pluses. In 2008, this group included many nations that were far poorer than the
United States, such as Russia, Malaysia, Venezuela, and China. In these nations,
saving exceeded investment in domestic capital. These countries were sending
funds abroad to countries like the United States, where investment in domestic
capital exceeded saving.

From onc persp the dircction of international capital flows is a paradox.
Peecall our discussion of production functions in Chapter 3. There, we established
that an empirically realistic production function is the Cobb-Douglas form:

FEL=AK"L"™,

where K is capital, L is labor, A is 3 variable representing the state of technolo-
. and o 15 2 paramcter that determines capital’s share of total income. For this
production function, the marginal product of capital is

MPK=a A (K/L)"

The marginal product of capital tells us how much extra output an extra unit
af capital would produce. Because o 15 capatal's share, it must be less than 1,50
a — 1 < 0. This means that an increase in K/L decreases MPK. In other words,
helding ather variables constant, the more capital a nation has, the les valuable
an extra unit of capital is. This phenomenon of dimnishimg marginal product
says that capital should be more valuable where capital 1 scarce.

This prediction, however, seems at odds with the international flow of capital
e d by trade imbalances. Capital docs not secm to flow to thase nations
where it should be most valuable. Instead of capital-rich countries like the Unit-
f-'d ﬂifrs lending to capital-poor countries, we often obseeve the opposite, Why
15 that?

Ome reason 1 that there are important differences among nations other than
their accumulation of capital. Poor nations have not only lower levels of capital
accumulation (represented by K/L) but also inferior production capabilities (rep-

! Far muore an this topic, see Catherane L Man, & the U8 Trade Defint Sustuinable? Tnstituee for
Intesmational Evonomics, 1999,
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tesented by the variable A). For example, compared t rich nations, poor nations
may have less access to advanced technologies, lower levels of education (or
Iusman capital), or less efficient economic policies. Such differences could mean
less output for given inputs of capital and labar; in the Cobb-Douglis produc-
tion function, this is translated into a lower value of the pammeter A. If so, then
capital need not be more valuable in poor nations, even though capital is scarce.

A second reason capital might not flow to poor nations is that property nights
are often not enforced. Corruption is much more prevalent; revolutions, coups,
and expropriation of wealth are more common; and governments often default
on their debts. So even if capital is more valuable in poor nations, foreigners may
avoid investing their wealth there simply because they are afraid of losing it
Marcover, local investors face similar incentives. Imagine that you live in a poor
nation and are lucky enough to have some wealth to invest; you mighe well
decide that putting it in a safe country like the United States is your best option,
even if capital 15 less valuable there than in your home country.

Whichever of these two neasons 1s correct, the challenge for poor nations is to
find ways to reverse the situation. If these nations offered the sanie production
efficiency and legal protections as the US, economy, the direction of interna-
tional capital flows would likely reverse. The US. trade deficit would become a
trade surplus, and capital would flow to these emerging nations. Such a change
would help the poor of the world escape poverty.” m

&) Exchange Rates

Having examined the international flows of capital and of goods and services,
we now extend the analysis by conaidering the prices that apply to these trans—
actions. The excharge rate between two countries is the price at which residents
of those countries trade with each ather, In this section we first examine pre-
cisely what the exchange rate measures, and we then discuss how exchange rates
are determined.

Nominal and Real Exchange Rates

Economists distinguish between two exchange rates: the nominal exchange
rate and the real exchange rate. Let's discuss each in turn and see how they
are relaed.

The Noeminal Exchange Rate The nominal exchange rate is the relative
price of the currencies of two countries. For example, if the exchange rate
between the US. dollar and the Japanese yen is 120 yen per dallar, then you can

? For more en this topic, see Robert E Lucas, “Why Doesn’s Capual Flow from Rich w Poor
Countries?™ American Foonomic Review 80 (May 19590 92-96.
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exchange one dollar for 120 yen in world markets for foreign currency, A Japan-
ese who wants to obtain dollars would pay 120 yen for each dollar he bought.
An American who wants to obtain yen would get 120 yen for each dollar he
paid. When people refer to “the exchange rate’ between two countries, they
usually mean the nominal exchange rate.

Maotice that an exchange rate can be reported in two ways. If one dollar buys
120 yen, then one yen buys 0.00833 dallar. We can say the exchange rate i 120
yen per dollar, or we can say the exchange rare is 0.00833 dollar per ven.
Because 0.00833 equals 1/120, these two ways of expressing the exchange rate
are equivalent.

This book always expresses the exchange rate in units of foreign currency per
dollar. With this convention, a rise in the exchange rate—say, from 120 0 125
yen per dollar—is called an appreciation of the dollar; a fall in the exchange mte
is called a depreciation, When the d ic currency appreciates, it buys more of
the foreign currency; when it depreciates, it buys less. An appreciation is some-
times called a strengiliening of the currency, and a depreciation is sometimes called
a weakening of the currency.

The Real Exchange Rate The real exchange rate is the relative price of
the goods of two countries. That is, the real exchange rate tells us the rate at
which we can trade the goods of one country for the goods of anather. The real
exchange rate is sometimes called the ferms of rade.

To sce the relation between the real and nominal exchange rates, consider a
single good produced in many countries: cars, Suppose an American car costy
$10,000 and a similar Japanese car costs 2,400,000 yen. To compare the prices
of the two cars, we must convert them into a common currency. Ifa dollar s
worth 120 yen, then the American car costs 1,200,000 yen. Comparing the
price of the American car (1,200,000 ven) and the price of the Japanese car
(2,400,000 yen), we conclude that the American car costs one-half of what the
Japanese car costs. In other words, at current prices, we can exchange 2 Amer-
ican cars for | Japanese car.

We can sumumarize our caleulanon as follows:

Real Exchange _ (120 yen/dollar) % (10,000 dollars/ Amcrican Car)
Rae (2,400,000 yen/Japanese Car)

Japanese Car

=5 -
American Car

At du_s: prices and this exchange rate, we obtain one-half of a Japanese car per
American car. More generally, we can write this calculation as
Real Exchange _ Nominal Exchange Rate X Price of Domestic Good
Rate Price of Foreym Good !

The rate at which we exchange forcign and domestic goods depends on the
prices of the goods in the local currencies and on the rate at which the curren-
cies are exchanged.
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This caleulation of the real exchange rate for a single good suggests how we
should define the real exchange rte for a broader basket of goods. Let ¢ be the
nominal exchange rate (the number of yen per dollar), Pbe the price level in the
United States (measuzed in dollars), and P* be the price level in Japan (measured
in yen). Then the real exchange rate « is

Real Nominal  Rano of
Exchange = Exchange ®  Price

Rate Rate Levels
¢ = ¢ w (P/P%),

The real exchange rate hetween two countries s computed from the nominal
exchange rate and the price levels in the two countries. If the real exchange rate is
luigle, forcigne goods are relatively cheap, ard dowestic goods ane relatively expensive. If the

real exchange rate is lowy foreign goads are relatively expensive, and domestic goods are rel-
atively cheap.

The Real Exchange Rate and the Trade Balance

What macroeconomic mfluence does the real exchange rate exere? To answer
this question, remember that the real exchange rate is nothing more than a rel-
ative price. Just as the relative price of hamburgers and pizza determines which
you choose for lunch, the relative price of domestic and
foreign goods affects the demand for these goods.

Suppose first that the real exchange rate s low In
this case, because domestic goods are relatively cheap,
domesne residents will want to purchase fewer impart-
ed poods: they will buy Fords rather than Toyotas, drink
Coors rather than Heineken, and vacation in Florida
rather than Ialy, For the same reason, foreigners will
want to buy many of our goods. As a result of both of
these actions, the quantity of our net exports demand-
ed will be lugh,

The opposite occurs if the real exchange rate is high.
Because domestic goods are expensive relative to for-
cign goods, domestic residents will want to buy many

umported goods, and foreigners will want to buy few of ~ “How abour Nebraska? The dollar's srill

our goods. Thercfore, the quantity of our net exports  *"°"8 in Disbrsi.
demanded will be low.

We write this relationship berween the real exchange rate and net exports as
NX = NX(e).
This equation states that net exports are a function of the real exchange rate. Fig-

ure 5-7 allustrates the negative relationship between the trade balance and the
real exchange rate.

Draweeg by Mamsmn. 1904
Tha P Fehes Maganns, inc
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Net Expaorts and the Real
Exchange Rate The figure
shows the relationship
berween the real exchange
rate and net exparts: the lower
the real exchange rate, the
less expensive are domestic
goods relative to foreign
goods, and thus the greater
are our net exports, Note that
a portian af the horizonmal ans
measures negative values of
N because imports can
exceed exports, net exports
can be less than zero.

The Determinants of the Real Exchange Rate

We now have all the pieces needed to construct a model that explains what fac-
tors determine the real exchange rate, In particular, we combine the relationship
between net exports and the real exchange rate we just discussed with the model
of the trade balance we developed earlier in the chapter. Wi can summarize the
analysis as follows:

® The real exchange rate 15 related 1o net exports. When the real exchange
rate is lower, domestic goods are less expensive relanve to foreign goods,
and net exports are greater

& The trade halance (net expores) must equal the net capital vutflow, which
i turn cquals saving minus investment. Saving is fixed by the consump-
tion function and fiscal policy: investment is fixed by the investment
function and the world mterest rate.

Figure 5-4 illustrates these two conditions. The line showmg the relationship
between net exports and the real exchange rare slopes downward because a low
real exchange rate makes domestic goods relatively inexpensive. The line repre-
senting the excess of saving over investment, S — I, is vertical because neither sav-
ing nor investment depends on the real exchange rate, The crossing of these two
lines determines the equilibrium real exchange rate.

Figure 5-8 looks like an ordinary supply-and-demand diagram. In fact, you can
think of this diagram 25 representing the supply and demand for foreign-currency
exchange. The verucal line, § — I, represents the net capital outflow and thus the
supply of dallars to be exchanged into foreign currency and invested abroad. The
d -slaping line, NX{e), rep the net demand for dollars coming from
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Real exchange How the Real Exchange
raze, € Rate Is Determined The real
exchange rate s determined by
the intersection of the verrical
line representing saving minus
investment and tha
downward-sloping net-exports
schedule. At this intersection,
the quantity of dollars sup-
Sl plied for the Il'lt:;cl:fclpi:al
um abroad equals uantity of
z axchange el durandedior e vk
export of goods and services,
hte)

Netexparts, NX

forcignens who want dollars to buy our goods. Ar the equilibrivm real exchange rate,
the supply of dollars avuilable from the wet capital ontflows balances the demand for dollrs by
Soreigners buiying our net exports,

How Policies Influence the Real Exchange Rate

We can use this model to show how the changes in economic policy we dis-
cussed earlier affect the real exchange rate.

Fiscal Policy at Home Whar happens to the real exchange mte if the gov-
ernment reduces national saving by increasing government purchases or eutti
taxes? As we discussed eardier, this reduction in saving lowers 8 = Fand thus NX.
That is, the reduction in saving causes a trade deficit.

Figure 5-9 shows how the equilibrium real exchange rate adjusts to ensure
that N'X falls, The change in pohicy shifts the vertical § = T'line to the lef, low-
ering the supply of dollars to be invested abroad, The lower supply causes the
equilibrium real exchange rate to rise from € to ex—that is, the dollar becomes
more valusble. Because of the rise in the value of the dollar, domesne goods
become more expensive relative to foreign goods, which causes exports to fall
and imports to rise, The change in exports and the change in imports both act
to reduce net exports.

Fiscal Policy Abroad What happens to the real exchange rate af foreign
governments increase government purchases or cut taxes? This change in fis-
cal policy reduces world saving and raises the world interest rate. The
increase 1n the world interest rate reduces domestic mvestment [, which
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The Impact of Expansionary

FReal exchange .
Fate, € 1. A reduction in Flscal Policy at Home on the
ing reduces the Real Exchange Rate
afdallars, .. Expansionary fiscal policy ac
home, such as an increase in
P € government purchases or a
which 4 cut in raxes, reduces national
faises saving. The fall in saving
the st reduces the supply of dollars ta
i i AAATAARARASY be exchanged into foreign cur-
el rency, from Sy — 1 10 53 — I, This
shift raises the equilibium real
PixfE) exchange rate from €; o &.
mx‘-l— Ny Net exporis, NX
3, ... and causes
| et exports i fal.
raises § — I and thus NX, That is, the increase in the world interest rate

causes a trade surplus.
Figure 5-10 shows that this change in policy shifts the vertical S — [ line to
the right, raising the supply of dollars to be invested abroad, The equilibrium real

FIGURE 5-10

Real exchange The Impact of Expanslonary
rare, & S=iR)  S=ied) || Anmmesse in world Fiscal Policy Abroad on the
Mum‘;a‘m Real Exchange Rate
= meatment, which Expansionary fiscal policy abroad
incroases the subply reduces world saving and raises
af dollary, .. the world interest rate from rf§ to

1. The increase in the world inter-
25t rate reduces investment at
home, which in turn raises the
supply of dollars ro be exchanged
into foreign cumencies. As a
result, the equilibriom real

() exchange rate falls from &) to ;.

nate ta

fal .

Ay =T M Net expores, MK
3. and paises
met expari.
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exchange rate falls. That is, the dollar becomes less valuable, and domestic goods
become less expensive relative to foreign goods

Shifts in Investment Demand What happens to the real exchange rate
if investment demand at home increases, perhaps because Congress passes
an investment tax credit? At the given world interest rate, the increase in
uwestment demand leads to higher investment. A higher value of [ means
lower values of § = and NX That is, the increase in investment demand
causes 3 trade deficit.

Figure 5-11 shows that the increase in investment demand shifts the vertical
S =Iline to the left, reducing the supply of dollars to be invested abroad. The

FIGURE 5-11

Real exchange The Impact of an Increase In
rate, & -1, . Investment Demand on the
1. An ingrease in Real Exchange Rate An
:ﬂm"‘:"‘“ increase in investment demand
« supply of dollars, .. raises the quantity of domestic
3 investment from Iy o 7. Asa
e resulr, the supply of dollars to
e be exchanged inta foreign cur-
tchange rencies falls from 5= 1) 1o 5 - I,
e “This fall in supply raises the
equilibrium real exchange rate
from ey 1o £;.
Nxfe)
o - K, Met exparts, NX
3. . and reduces
et exports.

equilibrium real exchange rate rises. Hence, when the investment rax credit
makes investing in the United States more attractive, it also increases the value
of the LLS. dollars necessary to make these investments, When the dollar appre-
ciates, d ic goods b more expensive relative 1o foreign goods, and
net exports fall.

The Effects of Trade Policies

Now that we have 1 model that explains the made balance and the real exchange
rate, we have the twols to examine the macroeconomic effects of trade policies.
Trade policics, broadly defined, are policies designed to influence dircctly the
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amount of goods and services exported or imported. Most often, trade policies
take the form of protecting domestic industries from foreign competition—
cither by placing a tax on forcign imports (a tariff) or restricting the amount of
goods and services that can be imported (a quota).

As an cxample of a1 protectionist trade policy, consider what would
happen if the government prohibited the import of foreign cars. For any
given real exchange rate, imports would now be lower, implying that net
exports (exports minus imports) would be higher. Thus, the net-expors
schedule shifts outward, as in Figure 5-12. To sce the effects of the policy, we
campare the old equilibrium and the new equilibrium. In the new equilib-
rium, the real exchange rate is higher, and net exporis are unchanged.
Despite the shift in the net-exports schedule, the equilibrium level of net
exports remains the same, because the protectionist policy does not alter
either saving or investment.

This analysis shows that protectionist trade policies do not affect the mde
balance. This surprising conclusion is often overlooked in the popular debate
over trade policies. Because a trade deficit reflects an excess of imports over
exports, ane might guess that reducing imports—such as by prohibiting the
import of forcign cars—would reduce a trade deficit. Yer our model shows that
protectionist policies lead anly to an appreciation of the real exchange rate.
The increase in the price of domestic goods relative 10 foreign goods tends 1o
lower net exports by stimulating imports and depressing exports. Thus, the

FIGURE 5

The Impact of Protectionlst

Trade Policies on the Real
h Rate A p

trade policy, such as a ban on

imported cars, shifts the net-

1. ﬁ"‘:ﬂf‘“‘i"mm‘ exports schedule from Nife),
m, R 1o NA[€)z, which raises the real
: exchange rate from ¢, o €5,
Netice that, despite the shift in
the nec-exports schedule, the
equilibrium level of net exports
is unchanged.
M),
L N e)y
= Net exports, AX
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appreciation officts the increase in net exports that 15 directly atrributable to
the trade restriction,

Although protectionist trade policics do not alter the trade balance, they do
affece the amount of trade. As we have seen, because the real exchange rate
appreciates, the goods and services we prod L more expensive rela-
tive to foreign goods and services. We therefore export less in the new equi-
librium. Because net exports are unchanged, we must import Jess as well. (The
appreciation of the exchange rate does sumulate impores to some extent, but
this only partly offiets the decrease in imports due to the trade restriction.)
Thus, protectionist policies reduce both the quantity of imports and the quan-
tity of exports,

This fall in the total amount of trade is the reason cconomists almost always
oppose protectionist policies. [nternational trade benefits all ¢ ies by
allowing each country to spectalize in what it produces best and by providing
each country with a greater variety of goods and services. Protectionist poli-
cies diminish these gains from trade, Although these policics benefit certan
groups within society—for example, a ban on imported cars helps domestic car
producers—socicty on average is worse off when policies reduce the amount
of international trade.

The Determinants of the Nominal Exchange Rate

Having seen what determines the real exchange rate, we now turn our atten-
won to the nonunal exchange rate—the rate ar which the currencics of two
countries trade. Recall the relationship between the real and the nomanal
exchange rate:

Teal Nomimal  Rave of
Exchange = Exchange ¥ Price
TLate Rate Levels

e = & % (PP,
We can write the nonnnal exchange rate as
e=ex (PP,

This equation shows that the nominal exchange rate depends on the real
exchange rate and the price levels in the two countries. Given the value of the
real exchange rate, if the domestic price level Prises, then the nominal exchange
rate ¢ will fll: because a dollar s worth less, a dollar will buy fewer yen, How-
ever, if the Japanese price level P* rises, then the nominal exchange rate will
increase: because the yen 1s worth less, a dollar will buy more yen.

It 1s instructive to consider changes in exchange rates over time. The exchange
rate equation can be written

% Change in e =% Change in ¢ + % Change in P* — % Change m B
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The percentage change in e is the change in the real exchange rate. The per-
centage change 1n P is the domestic inflation rate , and the percentage change
in P* is the foreign country’s inflation rate x*. Thus, the percentage change in
the nominal exchange rate 1s

% Change in ¢ = % Change in ¢ +{r*—=)
Percentage Change in_ Pereentage Change in Difference in

Mominal Exchange Rate  Real Exchange Rate  Inflation Rares.

This equation states that the percentage change in the nominal exchange rate
between the currencies of wo countries equals the percentage change in the real
exchange rte plus the difference in their inflation cates, If a conntry hias a high rate
of inflation relative to the United States, a dollar will buy an increasing amount of the for-
elgn eurrency over tine, If a contry s a low rate of inflation relative to the United States,
a dollar unll buy a decreasing amount of the forcign currency over time.

This analysis shows how monetary policy affects the nominal exchange rate. We
know from Chapter 4 that high growth in the moncy supply leads to high infla-
tion. Here, we have just seen that one consequence of high inflaton is a depreciat-
ing currency: high  implies falling & In other words, just as growth in the amount
of money raises the price of goods measured in terms of money, it also tends to rase
the price of forelgn currencies measured in terms of the domestic currency.

| case sTuoy [

Inflation and Nominal Exchange Rates

If we look at data on exchange rates and price levels of different countries, we
quickly see the importance of inflation for expluning changes in the nominal
exchange rate. The most dramatic examples come from periods of very high infla-
ton. For example, the price level in Mexico rose by 2,300 percent from 1983 to
1988. Because of this inflation, the number of pesos a person could buy with a US.
dollar rose from 144 in 1983 to 2,281 in 1958,

The same relationship holds true for countries with more moderate inflation.
Figure 5-13 is a scatterplot showing the relationship berween inflation and the
exchange rate for 15 countries. On the horizontal axis is the difference between
each country’s average inflation rate and the average inflation rate of the United
States (2* = @), On the verrical axis is the average percentage change in the
exchange rate between each country’s currency and the U.S. dollar (percentage
change in ¢). The positive relationship between these two variables is clear in this
figure. Countrics with relatively high inflation tend to have depreciating curren-
ctes (you can buy more of them with your dollars over ime), and countries with
relatively low inflation tend to have appreciating currencies {you can buy less of
them with your dollars over time).

As an example, consider the exchange rate berween Swiss francs and US. dol-
lars. Both Switzeeland and the United States have experienced inflation over the
past thirty years, so both the franc and the dollar buy fewer goods than they once
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the relationship berween inflation and the nominal exchange race. The
horizontal axis shows the country's average inflation rate minus the LS.
average inflation rate over the period 1972-2007, The vertical axis is the
average percencage change in the country’s exchange rate (per LS. dal-
lar) over that period, This figure shows that countries with refathvely high
inflation rend o have depreciating 15 and that ries with rel-
atively low inflation tend to have appreciating currencies.

Sewrve: International Menesary Fund

did. But, as Figure 5-13 shows, inflation in Switzerland has been lower than infla-
non m the Umted States. This means that the value of the franc has fallen less
than the value of the dollar. Therefore, the number of Swiss francs you can buy
with a LS. dollar has been falling over time. m

The Special Case of Purchasing-Power Parity

A famous hypothesis in ecanamics, called the faw of one price, states that the same
good cannot sell for different prices in different locations at the same time. Ifa
bushel of wheat sold for Jess in New York than in Chicago, it would be prof-
itable to buy wheat in New York and then sell it in Chicago. This profit appor-
tnity would become gquickly app to astute arbitrag people who
specialize in “buying low™ in one market and “selling high" in another. As the
arbitrageurs took advantage of this opportunity, they would inercase the demand
for wheat in New York and increase the supply of wheat in Chicago. Their
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Real exchange
rate, €

actions would drive the price up in New York and down in Chicagp, therely
ensuring that prices are equalized in the two markets.

The law of one price applied to the international marketplace is called
purchasing-power parity. [t states that if international arbitrage is possible, then
a dollar (or any other curreney) must have the same purchasing power in every coun-
try. The argument goes as follows. Ifa dollar could buy more wheat domestically than
abroad, there would be opportunities to profit by buying wheat domestically and
selling 1t abroad. Profit-seeking arbitrageurs would drive up the domestic price of
wheat relative to the foreign price. Similarly, ifa dollar could buy more wheat abroad
than domestically, the arbitrageurs woeuld buy wheat abroad and sell it domestically,
driving down the domestic price relative to the foreign price. Thus, profit-secking
by international arbitrageurs causes wheat prices to be the same in all countries.

We can interpret the doctrine of purchasing-power parity using our model of
the real exchange rate. The quick action of these international arbitrageurs implics
that net exports are highly sensitive tw small movements in the real exchange mte.
A small decrease in the price of domestic goods relative to forcign goods—that is,
a2 smiall decrease in the real exchange mte—causes arbitrageurs to buy goods
domestically and sell them abroad. Similarly, a small increase in the relative price
of domestic goods causes arbitrageurs to import goods from abroad. Therefore, 2
in Figure 5-14, the net-exports schedule is very flac at the real exchange rate that
equalizes purchasing power among ies: any small in the real
exchange rte leads to a large change in net exports. This extreme sensitvity of
net exports guarmtees that the equilibrivim real exchange rate is always dose w
the level that ensures purchasing-power paricy.

Purchasing-power parity has two important implications. First, because the
net-exports schedule s flat, changes in siving or investment do not influence the
real or nominal exchange rate. Second, because the real exchange rate s fixed, all
changes in the nominal exchange rate result from changes in price levels,

Is this doctrine of purchasing-power panity realistic? Most economists believe
that, despite its appealing logic, purchasing-power parity does not provide a coni-

Purchasing-Power Parity The
S=1 law of ene price applied to the

internanonal marketplace sug-
gests that ner exports are highly
sensitive to small movements in
the real exchange rate. This high
sensitivity is reflected here with
a very flar ner-exports schedule.

NaTe)

Net exporrs, NX
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pletely accurate description of the world. First, many goods are not easily trad-
ed. A haircut can be more expensive in Tokyo than in New York, yet there is no
room for international arbitrage because it is impossible to ransport haircuts,
Second, even tradable goods are not always perfect substitutes. Some consumers
prefer Toyotas, and athers prefer Fords. Thus, the relative price of Toyotas and
Fords can vary to some extent without leaving any profit apportunities. For these
reasons, real exchange rates do in fact vary over time.

Although the doctrine of purchasing-power parity does not describe the
world perfeetly, it does provide 2 reason why movement in the real exchange rate
will be limited, There is much validity to s underlying logic: the farther the real
exchange rate drifis from the level predicted by purchasing-power parity, the
greater the mcentive for individuals to engage in international arbitrage in goods,
We cannot rely on purchasing-power parity to climinate all changes in the real
exchange rate, but this doctrine does provide a reason to expect that fluctuations
in the real exchange rate will typically be small or tempomry®

|_CASE STUDY. Il
The Big Mac Around the World

The doctrine of purchasing-power parity says that after we adjust for exchange
rates, we should find that goods sell for the same price everywhere, Conversely,
it says that the exchange mte berween two currencies should depend on the price
levels in the two countries.

To see how well this doctrine works, The Economist, an international news-
magazine, regularly collects data on the price of a good sold in many countries:
the McDonalds Big Mac hamburger. Acconding to purchasing-power parity, the
price of a Big Mac should be closely related to the country’s nominal exchange
rate, The higher the price of a Big Mac in the local currency, the higher the
exchange rate (measured in units of local currency per US. dollar) should be.

Table 5-2 presents the international prices in 2008, when a Big Mac sold for
$3.57 n the United Stares (this was the average price in Mew York, San Francisco,
Chicago, and Arlanta). With these data we can use the doctrine of purchasing-power
parity to predice nonunal exchange rates. For example, because a Big Mac cost 32
pesos in Mexico, we would predict that the exchange rate between the dollar and
the peso was 32/3.57, or arvund 8.96, peses per dollar, At this exchange rate, 2 Big
Mac would have cost the same in Mexico and the United States.

Table 5-2 shows the predicted and actual exchange rates for 32 countries,
ranked by the predicted exchange rate. You can see that the evidence on pur-
chasing-puwer parity is mixed. As the last two columns show, the actual and pre-
dicted exchange rates are usually in the same ballpark, Our theory predicts, fur

4 T learn more about purchating-pawer parity. see Kenneth A Froot and Kenneth Rogolf, " Per-
spectives on PPP and Long-Run Resl Exchange Rates” in Gene M. Growman and Kenneth
Teopoll, eds,, Hundbook of buernatiowal Economics, vol. 3 (Amsterdam: North-Holland, 1995)
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ABLE §-2 e

e ©  Big Mac Prices and the Exchange Rate:
' An Application of Purchasing-Fower Parity

| Exchange Rate
(per US dallar) I
Price of a
|| County Currency Big Mac Predicted Actual
| Indonesia Rupiah 18700.00 5238 9152
- South Korea Wan 3200.00 896 1018
| Chile Peso 1550.00 434 494
| Hungary Forint 670.00 188 144
| Japan Yen 280,00 784 1068
| Taiwan Dollar 75.00 210 30.4
| | Caech Republic Koruna 66.10 16.5 14.5
i . Thailand Bahr 62.00 174 334
| Russia Rouble 59.00 16.5 32
|| Narway Kraner 40.00 12 508
|| Sweden Krona 38.00 10.6 5.96
| | Menco Pesa 32.00 5.98 10.20
|| Denmark Krone 25.00 784 470
| | Souch Afnca Rand 1690 4.75 7.56
|| Hang Kang Dollar 13.30 373 7.80
| | Egypr Pound 13.00 364 in
1 China Yuan 12.50 3.50 6.83
Argentina Pesa 11.00 3.08 302
- Saudi Arabia Riyal 10.00 280 375
UAE Dirhams 10.00 2.80 367
Brazl Real 7.50 2.0 1.58
Poland Zloty 7.00 1.96 203
Switzerland Frane 6.50 1.82 102
Malaysia Ringg 550 154 320
Turkey Lire 515 1.44 119
Mew Zealand Dollar 490 1.37 132
Canada Dollar 409 1.15 1.00
Singapore Dallar 395 .1 135
United States Dollar 357 1.00 1.00
|| Australia Dollar 345 0.97 1.03
Eura Area Eure a7 0.94 0.63
United Kingdom Pound 2.29 0.64 0.50 |

MNate. The predicted eschange rate 1s the exchange rate that would make the pace of a Big Mac
in that country equal to sts pnce in the Uinited States.
Source: The Egomamist, July 24, 2008,

instance, that a US, dollar should buy the greatest number of Indonesian rupiahs
and ﬁ‘“’t.ﬁ British pounds, and this trns out to be true. In the case of Mexico,
the predicted exchange rate of 896 pesos per dollar is close to the actual



cHAPTER s The Open Economy | 149

exchange rate of 10.2, Yet the theory’s predictions are far from exact and, in
many cases, are off by 30 percent or more, Hence, although the theory of pur-
chasing-power parity provides a rough guide to the level of exchange rates, it
does not explain exchange rates completely. m

B3 conclusion: The United States
as a Large Open Economy

In this chapter we have seen how a small open economy works. We have exam-
ned the deterni of the inter | flow of funds for capital accumulation
and the international flow of goods and services. We have also examined the
determinants of a country’s real and nominal exchange rates, Our analysis shows
how various policies—monetary policies, fiscal palicies, and trade policies—
affect the trade balance and the exchange rate.

The economy we have studied 15 “small” in the sense that its interest rate is
fixed by wurld financial markets. That is, we have assumed that this cconomy
does not aifeet the world interest rate and that the economy can borrow and lend
at the world interest rate in unlimired . This

contrasts with
the assumption we made when we studied the closed economy in Chapter 3. In
the closed economy, the domestic interest rate equilibrates domestic saving and
domestic investment, implying that policies that infl saving or i

alter the equilibrium interest rate,

Which of these analyses should we apply to an economy such a5 that of the Unit-
ed States? The answer s a litle of bath, The United States 1 neither so large nor so
isolared that it is e o developments oceurring abroad. The lange trade deficits
of the 1980s, 19905, and 20005 show the impormnce of international financial mar-
kets for funding US. investment. Henee, the closed-economy analysis of Chapter 3
cannot by itself fully expliin the impact of policies on the US. cconomy.

Yet the US. economy is not so small and so apen that the analysis of this chap-
ter applies perfectly either. First, the United States 15 large enough that it can
nfluence world financial markets. For example, large US. budget deficits were
often blamed for the high real interest eates that prevailed throughout the world
in the 1980s. Second, capital may not be perfectly mobile across countries. If
individuals prefer heolding their wealth in domestic rather than foreign assets,
funds for capital accumulation will not flow freely to equate interest rates in all
countries. For these two reasons, we cannot directly apply our model of the small
open economy to the United States.

When analyzing policy for a country such as the United States, we need to
combine the closed-economy logic of Chaprer 3 and the small-open-economy
logic of this chapter. The appendix to this chapter builds 3 model of an econo-
my b these two In this intermediate case, there is international
borrowing and lending, but the interest rate is not fixed by world financial mar-
kets. Instead, the more the economy borrows from abroad, the higher the inter-
est rate it must offer foreign investors. The results, not surprisingly, are a mixture
of the two polar cases we have already examined.
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Consider, for example, a reduction in national saving duc to a fiscal expansion.
As in the closed economy, this policy raises the real interest rate and crowds out
domestic investment. As in the small open economy, it also reduces the net cap-
ital outflow, leading to a trade deficit and an appreciation of the exchange mte.
Henee, although the model of the small open ecanomy examined here does not
precisely describe an economy such as that of the United States, it does provide
approximately the right answer to how policies affect the trade balance and the
exchange rate,

Summary

1, Net exports are the difference between exports and imports. They are equal
1o the diff; eb what we produce and what we demand for con-
sumption, investment, and government purchases,

2. The net capital outflow is the excess of domestic saving over domestic
investment, The trde balance is the amount received for our net exports of
goods and services. The national income accounts identity shows that the
net capital outflow always equals the trade balance.

3. The impact of any policy on the trade balance can be determined by
examining its impact on saving and investment, Policies that raise saving or
lower investment lead to a trade surplus, and policies that lower saving or
rise investment lead to a trde deficit.

4. The nominal exchange rate is the rate at which people trade the currency
of ane country for the currency of another country. The real exchange rate
15 the rate at which people trade the goods produced by the two countries,
The real exchange rate equals the nominal exchange rate multiplied by the
rano of the price levels in the two countries.

5. Because the real exchange rate is the price of domestic goods relanve 1o
foreign goods, an appreciation of the real exchange rate tends to reduce net
exports. The equilibrium real exchange rate is the rate at which the quant-
1y of net exports demanded equals the net capital ourflow,

6. The nominal exchange rate is determined by the real exchange rate and the
price levels in the two countries. Other things equal, a high rate of inflation
leads to a deprecianing currency.

KEY CONCEPTS

MNet exports
Trade balanee
Net capital outflow

Halanced trade Reeal exchange mte
Smuall open ceonomy Purchasing-power parity
World interest rate

“Trade surplus and trade deficit MNonunal exchange rate



QUESTIONS FOR REVIEW

cHarTER § The Open Economy | 151

by

What are the net capital outflow and the trade
balince? Explain how they are related.

. Define the nominal exchange rate and the real
exchange rate.

-

If2 small open economy cuts defense spending,
what happens to saving, investment, the trade
babince, the interest rate, and the exchange rate?

4. 165 small open economy luns the import of
Japanese DVD players, what happens to saving,
investment, the trade balance, the interest rate,
and the exchange rate?

S. If Japan has low inflation and Mexico has high
nflaton, what will happen to the exchange rate
berween the Japanese yen and the Mexican peso?

PROBLEMS AND APPLICATIONS

1. Use the model of the small open economy
to predict what would happen to the trade bal-
ance, the real exchange rate, and the neminal
exchange rate in response 1o cach of the follow-
g eventy
a. A fall in consumer confidence about the

future induces consumers to spend less and
BV maore.

b. The introduction of a stylish line of Toyotas

makes sume consumers prefer forcign cars
wver domestic cars,

"

The intoduction of automatic teller
machines teduces the demand for money,

o

Conider an ceonomy described by the follow-
ing equations;

Y=0O+ 1+ G+ NN,
o= 5,00k,

= 1,000,

T= 1000,

€ =250 +075(Y~T),

= 1,000 = 50,
NX = 500 = 5010,
r=p* =5,

a, In this econamy, solve for national sving,
investment, the trade balance, and the equilib-
rium exchange rate.

b Suppose now that G rises to 1,250, Solve for
national saving, investment, the trade balance,
and the equilibriun exchange rate. Explan
what you find.

© Mow suppose that the world interest rate rises
from 5 o 10 percent, (G is agan 1,000.)

Saolve for nanonal sving, investment, the
trade balance, and the equlibrium exchange
rate. Explam what you find.

3. The country of Leverett 15 a small open ecano-
my. Suddenly, 2 change in world fshions makes
the exports of Leverett unpopular.

3, What happens in Leverctt to saving,
investment, net exports, the interest nte, and
the exchange rre?

b. The citizens of Leverent like to travel abroad.
How will this chanpe in the exchange e
affect them?

¢ The fiscal policymakers of Leverctt want to
ardjust oo to maintan the exchange e at s
previous level. Whar should they do? [f they
iy thiis, what are the overall effiects on saving,
investment, net exports; and the interest mate?
4. In 2005, Federal Rueserve Governor Ben
Bernanke said in a speech: "Over the past
decade 3 combination of diverse farces has creat-
ed a symificant increase in the glohal supply of
saving—a global saving glut—which helps 1o
explain both the increase in the US. current
sccount deficat [a broad measure of the trade
deficit] and the relanvely low level of long-term
real interese rates in the world wday” Is ths
statemient consistent with the models you have
learned? Explain,

. What will happen to the tade balince and the
real exchange rate of a small open cconomy
when government purchases increase, such as
during 3 war? Docs your answer depend on
whether this is a local war or a world war?

w
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6. A case study in this chapter concludes thar if
poor natons offered better production efficiency
and legal protections, the trade balance m nch
naticns such as the United States would move
toward surplus, Let’s consider why this might be

the case.

a. If the worlds poor nations offer better
production efficiency and legal protection,
‘whiat would happen to the investment
demand function in those countries?

b. How would the change you describe in part
(a) affect the demand for loanable funds in
warld financial markets?

e, How would the change you describe in part
(b} affect the world interest rate?

d. How would the change you deseribe in parc
{c) aficet the trade halance in rich nations?

7. The president 18 considering placing 3 tarilf an
the import of Japanete hicury cars. Discuss the
cconomics and politics of such a palicy. In par-
ticular, how would the palicy afect the US,
trade deficit? How would it affect the exchange
rate? Who would be hurt by such a pohcy?
Wha would benchit?

B. Suppose China exports TVs and uses the yuan
s its currency, whereas lusia exporn vodka
and uses the ruble. China has a stable money
supply and show, steady rechnological progress
TV production, while Russia has very rapid
growth in the meney supply and no technologi-
eal progress in vodka production. Based on this
information. what would you predict for the real
exchange rate (measured as bottles of vodka per
TV) and the nominal exchange rate (measured

as rubles per yuan)? Explin your reasoming,.
(Hiunt: For the real exchange rate, think about
the link between scarcity and relative prices)

9. Suppase that some foreign countries begin to
retas : .

nt by gan
tax eredit.
2. What happens to world mnvestment demand

as a funcron of the world interest fate?

"

What happens to the world interest rate?
. What happens to investment in our small
open econony?

What happens to our trade balance?
What happens to our real exchange mie?

B

10. "Traveling in Mexico s much cheaper now than

it was ten years ago,” sa3ys a friend. " Ten years ago,
a dollsr bought 10 pews; this year, 3 dollar buys
15 pesos” Is your [riend right or wrong? Given
that total inflanon over this period was 25 percent
in the United States and 100 percent in Mewica,
has it become more or less expensive ta travel in
Mexico? Write your answer uning 3 concrete
example—such as an American hot dog verms
Mexican taco—that will convinee your friend.

11. You read in a newspaper that the naminal

interest rate 15 12 percent per year in Canada

and 8 percent per year in the United States.

Suppose that the real interest rates are

equalized in the two countrics and that

purchasing-power parity holds.

a. Using the Fuher equanon (discused in Chap-
ter 4}, what can you infer about expected
inflation in Canads and in the United States?

b, What can you infer about the expected
change in the exchange rate berween the
Canadian dollar and the US. dollar?

. A friend proposes a get-rich-quick scheme:
borrow from a US. bank at 8 percent, deposit
the money in a Canadian bank at 12 percent,
and make a 4 pereent profit. What's wrong
with this scheme?




APPENDIX

The Large Open Economy

When analyzing policy for a country such as the United States, we need to com-
bine the closed-economy logic of Chapter 3 and the small-open-economy lagic
of this chapter. This appendix presents 2 model of an cconomy between these
two extremes, called the lige open economiy.

Net Capital Outflow

The key difference between the small and large open economies is the behavior
of the net capital outflow. In the nisdel of the small open economy, capital fows
freely into or out of the economy at a fixed world interest rte r*. The model of
the lirge open economy makes a diff ption about international capi-
tal flows, To understand this asswinprion, keep i nund that the net capital out-
flow is the amount that domestic investors lend abroad minus the amount that
foreign investors lend here,

Imagine thit you are a domestic investor—such as the portfolio manager of a
university endowment—deciding where to invest your funds. You could invest
domestically (for example, by making loans to US. companies), or you could
invest abroad (by making loans to foreipn companies). Many factors may affect
your decision, but surely one of them is the interest rate you can earn. The high-
er the interest rate you can earn domestically, the less attractive you would find
forcign investment.

Investors abroad face a similar decision. They have a choice between mvest-
ing in their home country and lending to someone in the United States. The
higher the interest rate in the Umited States, the more willing foreigners are to
lend to ULS, companies and to buy ULS, assets.

Thus, because of the behavior of both domestic and forcign investors, the net
flow of capital ta other countries, which we'll denote as CF is negatively relar-
ed to the domestic real mterest rate ©. As the interest rate rises, less of our saving
flows abroad, and more funds for capital accumulation flow in from other coun-
tries. We write this as

CF = CF().

This equation states that the net capital outflow is a function of the domestic
interest rate. Figure 5-15 illustrates this relationship. Notice that CF can be either
positive or negative, depending on whether the economy is a lender or borrow-
er m world financial markets.

To see how this CF function relates to our previous models, consider
Figure 5-16. This figure shows two special cases: a vertical CF function and 3
horizontal CF function,
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Real interest
rate, r

i How the Net Caplital Outflow Depends on the
H Interest Rate A higher domestic incerest rare dis-
H courages domestic investors from lending abroad
! and encourages foreign investors to lend here,
Therefore, net capital outflow CF is negatively
related to the interest rae.

S A

Borrow
m.‘fgﬂo}

Lend to abroed  outflow, CF
(CF=0)

The closed cconomy is the special case shown in panel (a) of Figure 5-16. In
the closed economy, there is no international borrowing or lending, and the
interest rate adjusts to equilibrate domestic saving and investment. This means
that CF = 0 ar all interest rates. This situation would arise if investors here and
abroad were unwilling 1o hold foreign assets, regardless of the return, It might
also arise if the government prohibited its citizens from transacting in forcign
financial markets, a5 some governments do.

The small open economy with perfect capital mobility is the special case shown
in panel (b) of Figure 5-16. In this case, capital flows freely into and out of the coun-
try at the ficed world interest rate %, This siwation would anse if nwvestors bere and
abroad bought whatever asset yiclded the highest rerurn and if this economy were

(b) The Small Open Economy With

(2) The Closed Ecanomy Perfect Capital Mobility
Real interest Real interest
rate, r rate, r
.
1
o Net capital 0 Net capital
outflow, CF outfiow, CF

Two Speclal Cases In the closed econamy, shown in panel (a), the net capital out-
Flow is zero for all interest rates. In the small open economy with perfect capizal
mability, shown in panel (b), the net capital outflow is perfectly elastic at the world
InCerest rate ¢,
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too small to affect the world mterest rate. The economy’s interest e would be fixed
at the interest rate prevailing in world financial mackets.

Why asn't the interest rate of a large open cconomy such as the United States
fixed by the world interest rate? There are two reasons, The frst is that the Unit-
ed States is large cnough to mfluence world financial markets. The mare the
United States lends abroad, the greater is the supply of loans in the world econ-
omiy, and the lower interest rates become around the world. The more the Unat-
ed States borrows from abroad (that is, the more negative CF becomes), the
higher are world iterest rates. We use the label “large open economy” becanse
this model applics to an cconamy lange enough to affect world intersst rates.

There is, however, a second reason the interest rate in an economy may not
be fixed by the world interest rate: capital may not be perfectly mobile. That is,
investors here and abroad may prefer to hold their wealth in domestic mther
_Ih:ul foreign assets. Such a preference for domestic asets could arise because of
imperfect information about foreign assets or because of government impedi-
ments to international borrowing and lending. In cither case, funds for capital
accumulation will not fow freely to equalize interest rates in all countries.
Iﬂﬁt:cad. the net capital outflow will depend on domestic interest rates relative
to foreign interest rates. US. investors will lend abroad only if LS. interest rates
are comparatively low, and foreign mvestors wall lend in the United States only
i ULS. interest rates are comparatively high. The large-open-economy model,
therefore, may apply even to a small economy if capital does not How ficely into
and out of the cconomy.

Henee, either because the large open economy affeers world interest rates, or
because capital is imperfectly mobile, or perhaps for both reasons, the CF fanc-
tion slopes downward. Except for this new downward-sloping CF function, the
model of the large open economy resembles the model of the small open econ-
omy. We put all the picces together in the next section.

The Model

To understand how the large open economy works, we need to consider twao
key markers; the market for loanable funds (where the interest rate is deter-
mined) and the market for foreign cxchange (where the exchange rate is
determined), The mterest rate and the exchange rate are two prices that guide
the allocation of resources,

The Market for Loanable Funds An open economy’s saving S is used in
two ways: to finance domestic investmient [ and to finance the net capital out-
flow CE We can write

§=1+CF.

Consider how these three variables are determined. National saving is fixed by
the level of output, fiscal policy, and the ption function. | and
net capital outflow both depend on the domestic real interest rate. We can write

=18 + CFy.
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Real interest
rate, r

The Market for Loanable Funds In the Large
Open Economy Ar the equilibrium interest rate,
the supply of loanable funds from saving 5 balances
the demand for loanable funds from domestic

i fand capital i abroad CF

Loanable finds, §, I+ CF

Figure 5-17 shows the market for loanable funds. The supply of loanable funds
is national saving, The demand for loanable funds is the sum of the demand for
! ic i and the d i for foreign investment (net capital out-
flow), The interest rate adjusts to equilibrate supply and demand.

The Market for Foreign Exchange Next, consider the relationship
between the net capital outflow and the trade balance. The national income
accounts identity tells us

NX=8-1

Because NXis a function of the real exchange rate, and because CF= 8-, we
can write

NX(e) = CE

Figure 5-18 shows the equilibrium in the market for foreign exchange. Once
again, the real exchange rate is the price that equilibrates the trade balance and
the net capital outflow.

The last variable we should consider i the nominal exchange rate. As before, the
nominal exchange rate is the real exchange mate times the ratio of the price levels:

cm=ex (PP,

The Market for Forelgn-Currency Exchange
in the Large Open Economy At the equilibn-
um exchange rate, the wpplz af dollars from
the net capital outflow, CF, balances the
demand for dollars from our net exports of
goods and services, N

NAqe)

Net exports, NX
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The real exchange rate is determined as in Figure 5-18, and the price levels are
determined by monetary policies here and abroad, as we discussed in Chapter 4.
Forces that move the real exchange rate or the price levels also move the nom-
inal exchange ate.

Policies in the Large Open Economy

We can now consider how economic policies influence the lange open ccono-
my. Figure 5-19 shows the three diagrams we need for the analysis. Panel (a)
shows the equilibrium in the market for loanable funds; pancl (b) shows the rela-
tonship between the equilibrium interest rate and the net capital outflow; and
panel (¢} shows the equilibrium in the market for forcign exchange,

Fiscal Pollcy at Home Cousider the effects of expansionary fiscal policy—
an increase in government purchases or a decrease in taxes. Figure 5-20 shows
whart happens. The policy reduces national saving 8, thereby reducing the sup-
ply of loanable funds and raising the equilibrium interest rate 1. The higher inter-
est mte reduces both domestic investment [ and the net capital outflow CE The
fall in the net eapital outllow reduces the supply of dollars to be exchanged into
foreign currency. The exchange rate appreciates, and net exports fall.

FIGURE 5-19

(3) The Market for Loanable Funds (b) Net Capital Dutflow
Real interest i
rate, r 5
1+CF - A
Loanable funds, 5, { + CF . MNet capiral autflow, CF
The Equllibrium In the Large Open (e} The Market for Foreign Exchange

Economy Panel (a) shows dur, the Real
market for | ble funds b
the equilibrium interest rate. Panel (b)  race, ¢
shows that the interest rate determines
the nec capimal outflow, which in wm
deuﬂmnu the supply of dollars to be

d inte foreign Panel
[(=] shows that the real exchange rate
adjusts to balance this supply a! dal-
lars with the demand coming from

nEL eXpOrTs.
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|
(a) The Market for Loanable Funds (b) Net Capital Outflow

Realinterest r
rate, r

f+CF

e CAr)
Loanable funds, S, 1 + CF o, -.. CF,: +—" CF, et capiral
= > ety b 2 : outflow, CF

rale, .,

the Large Open Ecanomy Panel
(2} shows that a reduction in nanon- Real
al saving lowers the supply ofloan-
able funds, The equilibrmum interest
rate rises. Panel (b) shows thar the
higher interest rate lowers the ner
capital aurflow. Panel (c) shows that
the reduced capiral outflow means a
reduced supply of dollars in the mar-
ket fer foreign-curmency exchange.
The reduced supply of dollars causes
the real exchange rate to appreciate
and net exports to fall,

A Reduction In National Saving in () m M,,:q(“ far Foreign Exchange

Nate that the impact of fiscal palicy in this model combines its impact in the
closed economy and its impact in the small open economy. As in the closed
cconomy, a fiscal expansion in a large open economy raiscs the interest rate and
crowds out investment. As in the small open economy, a fiscal expansion causes
a trade deficit and an appreciation in the exchange rate

One way to see how the three types of economy are related is to consider the
identity

S=I+NX.

In all three cases, expansionary fiscal policy reduces national saving 8, In the
closed economy, the fall in § coincides with an equal fall in I, and NX stays con-
stang at zero. In the small apen cconomy: the fall in § coincides with an equal fll
in NX, and I remains constant at the level fixed by the world interest rate, The
large open economy 5 the intermediate case: both and NX fall, cach by les
than the fill in 8
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(a) The Markst for Loanable Funds (b) Net Capital Outflow
Real intereat

rate, r 5

interest i
o i E— CHr)
Loanable funds, 5, 1 + CF outflow,...  CFyi4—: CF, Het caprtal
; ' outflew, CF

An Increase in Investment ) The Market for Fareign Exchange
Demand in the Large Open Real 2 I i
Economy Panel (a) shows that an

increase in investment demand raises
the interest rate. Panel (b) shows
that the higher interest rate lowers
the net capital outflow. Panel (c]
shows that a lower capital outflow
causes the real exchange rate ta
appreciate and net exports o fall.

Shifts in Investment Demand Suppose that the investment demand sched-
ule shifts outward, perhaps because Congress passes an investment tax credit,
wre 5-21 shows the cffect. The demand for loanable funds nscs, rasing the
equilibrium interest rate, The higher interest rate reduces the net capital autflow:
Americans make fewer loans abroad, and foreigners make more loans to Ameri-
cans. The fall in the net capital outflow reduces the supply of dollars m the mar-
ket for foreign exchange. The exchange rate appreciates, and net exports fall

Trade Policies Figure 5-22 shows the effect of a trade restricuion, such as an
import quota, The reduced demand for imports shifts the net exports schedule
outward in panel (c). Becavse nothing has changed in the market for loanable
funds, the interest rate remains the same, which in turn umplies thar the net cap-
ital outflow remains the same. The shift in the net-exports schedule causes the
exchange rate to appreciate. The nse in the exchange rate makes US, goods
expensive: relative to forcign goods, which depresses exports and stiniulates
imports. In the end, the trade restriction does not affect the trade balance
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FIGURE 5-22

(a) The Market for Loanable Funds (b) Net Capital Outflow

Realinterest
rate, r

5

CHr)

Loanable funds, 5, [+ CF = Net capinl
iy a3 = outflow, CF

An Impart Restrictlon in the Large (c) The Mir:hﬂ for Fareign Exchange

Open Economy An import restric- Real
tion rasses the demand for ner exports,
as shown in panel (c). The real
exchange rate appreciates, while the
equilibrium trade balance remains the
same, Nothing happens in the marker
for loanable funds in panel {a) or to
the net capital outfllow in panel (b).

Met expores, X

Shifts In Met Capital Qutflow There are various reasons that the CF sched-
ule might shift. One reason 15 fiscal policy abroad. For example, suppose that
Germany pursues a fiscal policy that raises German saving, This policy reduces
the German interest rate. The lower German interest rate discourages Ameri-
can investors from lending in Germany and encovrages German investors o
lend in the United States. For any given ULS, interest rate, the ULS. net capinal
outflow falls.

Another reason the CFschedule might shift is political instability abroad. Sup-
pose that 2 war or revolution breaks out in another country, Investors around the
world will ery to withdraw their assets from that country and seek a “safe haven”
in a stable country such as the United States. The result is 3 reduction in the US.
net capital outlow.

Figure 5-23 shows the impact of a leftward shift in the CF schedule. The
reduced demand for loanable funds lowers the equilibrivm interest rate, The
lower interest rate tends to raise net capital outflow; but because this only pardy
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FIGURE §-23

() The Market for Loanabls Funds

(b) Net Capital Outflow
Real interest .
rate,
1A foll (o met
== capiral outflow
.................. Tuaavas en e BESEAESINER

2./1 ....................... 2 r,
anaes the I+CF
interest e
rate fo Loanable funds, 5, I+ CF Chye eier Met capital

e o outfiow, CF

A Fall in the Net Capital Outllow in
the Large Open Economy Panel (a)
shows that a downward shift in the CF
schedule reduces the demand for
loans and thereby reduces the equilib-
nium incerest rate, Panel (b) shows
that the level of the net capiral our-
flow falks. Panel (c) shows that the
real exchange rate appreciates, and
net exports fall.

mitigates the shift in the CF schedule, CF sull falls. The reduced level of net cap-

ital outflow reduces the supply of dollars in the market lor foreign exchange, The
exchange rate appreciates, and net exports fall.

Conclusion

How ditferent are large and small open economies? Certainly, policies affect the
interest rate in a large open economy, unlike in a small open economy. But, in
other ways, the two models yield similar conclusions. In both large and small
open economies, policies that mise saving or lower investment lead to trade sur-
pluses. Similarly, policies that lower saving or mise investment lead to trade
deficits. In both economies, protectionist trade policies cause the exchange rate
to appreciate and do not influcnce the trade balance, Becanse the results are so
sunilar, for most questions ene can vse the simpler model of the small open
economy, even 1f the economy being examined is not really small,
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MORE PROBLEMS AND APPLICATIONS

1. If a war broke out abroad, it would affect the
US, economy in many ways. Use the model of
the Lirge open economy ta cxamme each of the
following cffects of such a war. What happens in
the United States to saving, investment, the trade
balance, the interest rate, and the exchange rate?
(To keep things simple, comsider each of the fol-
lowing effects separately)

2. The U5 government, fearing it may need 1o
cnter the war, increases its purchases of mali-
tary equipment,

b. Other countries raise their demand for
high-tech weapons, a major export of the
United States

€. The war makes LS, firms uncernin abour
the future, and the firms delay some
Investment projects,

-

. The war makes ULS. consumers uncertain
abour the fare, and the consumers save
more in responsc.

n

. Americans become apprebensive sbout travel-
ing abroad, so more of them spend their vac-
tions in the United States.

Foreign investors seck a safe haven for ther
portfolios in the United States

On September 21, 1995, “House Speaker Newt
Gungrich threatened to send the United States
v default on ats debe for the firse ime in the
nation’s history, to force the Clinton Adminitra-
tion to balance the budget on Republican
teros™ (New Yook Times, Scptember 22, 1995,

P Al). That same day, the interest rate on
30-year US. government bonds rowe from 6.46
to 6,55 percent, and the dollar fell in value from
102.7 ta 99.0 yen, Use the model of the Large
apen ceonmuy to explun thns event.




CHAPTER

Unemployment

A mian willing o work, and wnable to_find wark, is perhaps the saddest sight

that fortune's inequality exhibits wnder the sun,

—Thomas Carlyle

nemployment is the macroeconomic problem that affects people most

dircetly and severely, For most peaple, the loss of a job means a reduced

living standard and psychological distress. It is no surprise that unem-
ployment is a frequent topic of political debate and that politicians aften claim
that their proposed policies would help ereate jobs.
Ec study  unempl, to identify its causes and to help
improve the public policies th:t affect the unemployed. Some of these poli-
cies, such as job-training programs, help people find employment. Others,
such a3 unemployment msurance, alleviate some of the hardships that the
unemployed face. Sull other policies affect the prevalence of uncmployment
madvertently. Laws mandating a high munimum wage, for nstance, are wide-
ly thought to raise unemployment among the least skilled and expenienced
members of the labor force

Our discussions of the labor markee so far have ignored unemployment. Tn
parncular, the model of national income in Chapter 3 was built with the
assumption that the economy is always at full employment. In reality, not every-
one in the labor foree has a job all the tme: in all free-market ecanonies, at any
mament, some peaple are uncmployed.

Figure 6-1 shows the rate of unemploynient—the percentage of the libor
foree unemployed—in the United States since 1950, Although the rate of
unemployment fluctuates from year to year, it never gets even elose to zero, The
average 15 between 5 and 6 percent, meaning that about 1 out of every 18 peo-
ple wanting a job does not have one,

In this chapter we begin our study of unemployment by discussing why
there is always some unemployment and what determines its level, We do not
study what d 15 the year-to-year {1 in the rate of unemploy-
ment until Part Four of this book, which examines short-run economic fluc-
tuitions. Here we examine the determinants of the natural rate of
unemployment—the average rate of unemployment around which the

163
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Percent 2=
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The Unemployment Rate and the Natural Rate of Unemplayment In the
Unlted States There is always some unemployment. The natural rate of unemploy-
ment is the average level around which the unemployment rate fluctuates. (The nat-
ural rate of ploy for any particular month is esti 4 here by averaging
all the unemplayment rates fram ten years earlier to ten years later. Future unem-
ployment rates are sez ar 5,5 percent. )

Seuwrre Burean of Labor Statistics .

economy fluctuates, The natural rate s the rate of unemployment toward
which the economy gravitates in the long run, given all the labor-market
imperfections that impede workers from instantly finding jobs.

& Job Loss, Job Finding, and the
Natural Rate of Unemployment

Every day some workers lose or quit their jobs, and some unemployed workers
are hired. This perperual ebb and flow determines the fraction of the libor force
that 15 unemployed. ln this section we develop a model of labor-force dynamics
that shows what determines the natural rate of unemployment.!

! Robert E Hall, A Theary of the Nutural Rate of Uncmployment and the Duration of Uneor-
i 5 (April 1979): 153-169

phoyment” al uf Monetary L
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We start with some notation. Let L denote the labor force, E the number of
employed workers, and U the number of unemployed workers, Because every
worker is either l:mplm,rd cr \.mcrnp!oycd., the labor force is the sum of the

ployed ind the i

L=E+ U

In this noration, the rate of unemployment is UYL

To see what factors determine the unemployment rate, we assume that the
Ia!:or force L 1s fixed and focus on the transition of individuals in the labor force

Joyment E and 1 U This is illustrated in Figure 6-2.

Let s denote the rate of job separation, ‘the fraction of employed individuals who lose
or leave their job cach month. Let f denote the e of job fiuding, the fraction of
unemployed individuals who find a job each month. Together, the rate of job sep-
aration s and the rate of job finding f determine the rate of unemployment.

If the unemployment rte is neither rising nor flling—that is, if the labor
miarket 15 1n a steady state—then the number of people finding jobs /L must equal
the number of peaple losing jobs sE, We can write the steady-state condition as

fU=sE.

We can use this equation to find the steady-state unemployment rate, From our
definition of the libor force, we know that E = L = UJ; that is, the number of
employed equals the labor force minus the number of unemplayed. If we substi-
tute (L — U) for E in the steady-state condition, we find

fU=sL-U).

FIGURE 6-2

it and L In pericd, a

ﬁ-aﬂmsnfﬂu:mptcyd fose their jobs, and a fraction fof the un find jobs,
The rates of job separacion and job finding ire the rate of ploy
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Next, we divide both sides of this equation by L to obtain
u u
— =451 = —=).
f = E L)

Now we can solve for U/L to find

U 5
L = +_.f-l
This can abo be written a5
i
T 1+

This equation shows that the steady-state rate of unemployment UYL depends
on the rates of job separation 5 and job finding f The higher the rate of job sep-
anation, the higher the unemployment rate. The higher the rate of job finding,
the lower the unemployment rate.

Here'’s 2 mumerical example. Suppose that 1 percent of the employed lose ther
jobs each manth (s = 0.01). This means that on average jobs List 100 months, ar
about 8 years, Suppose further that 20 percent of the unemployed find a job each
month (f=0.20), so that spells of unemployment last 5 months on average. Then
the steady-state rate of unemployment is

B . 001
L 001+02
= 0.0476.

The rate of unemployment in this example 1 about 5 percent.

This simple model of the natural rate of unemployment has an important
implication for public policy. Any policy aimed at lousring the watural rate of incm-
ployneerit muest either reduce the rate of job separation o increase the rate of job finding
Similarty, any policy that affects the rate of job separation vr job finding also changes the
watural ate of wnerployment,

Although this model is useful in relating the unemployment fate o job sepa-
ration and job finding, it fals to answer a central question: why is there unen-
ployment in the first place? If 3 person could always find a job quickly, then the
rte of job finding would be very high and the rate of unemployment would be
near zero. This model of the unemployment rate assumes that job finding 15 not
instantaneous, but it fils to explain why. In the next two sections, we examine
two underlying reasons for uncmployment: job search and wage rigidity.

Job Search and Frictional
Unemployment
One reason for unemployment is that it takes time to match workers and jobs,

The equilibrium model of the aggregate labor market discussed in Chapeer 3
assumes that all workers and all jobs are 1dentical and, therefore, that all workers
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are equally well suited for all jobs. If this were true and the labor market were in
equilibrium, then a job loss would not cause unemployment: a liid-off worker
inmediately find a new job at the market wage.

In fact, workers have different preferences and abalities, and jobs have different
attributes. Furthermare, the flow of information about joh candidates and job
vacancies is imperfect, and the geographic mobility of workers is not instanta-
neous. For all these reasons, searching for an appropriate job takes time and
effort, and this tends to reduce the rate of job finding, Indeed, because different
jobs require different skalls and pay different wages, unemployed workers may not
accept the first job offer they receive. The unemployment caused by the time it
kes workers to search for a job is called frictional unemployment,

Causes of Frictional Unemployment

Some frictional unemployment is inevitable in a changing economy. For many
reasons, the types of goods that firns and houscholds demand vary over time. As
the demand for goads shifis, so does the demand for the labor that pmducu_-s
those goods. The invention of the | I for le, reduced the
demand for typewriters and the drmarld for [;'bnr by typewriter manufacturers,
At the same tme, it increased the demand for labor in the electronies industry,
Similarly, because difterent regions produce different goods, the demand for labor
may be rising in one part of the country and falling in another. An increase in
the price of oil may cause the demand for labor to rise in oil-producing states
such as Texas, but because expensive oil makes driving less attractive, it may
decrease the demand for labor in auto-producing states such as Michigan. Econ-
omists call a change in the composition of demand among industries or regions
asectoral shift. Because sectoral shifis are always occurring, and because it takes
time for workers to change sectors, there is always frictional unemployment,

Sectoral shufts are not the only cause of job separation and frictional unem-
ployment. In add kers find tl Ives unexpectedly our of work when
their firms (ail, when their job perfurmance i deemed unacceptable, or when
their particular skills are no longer needed. Workers also may quit their jobs to
change careers or to move to different parts of the country. Regandless of the
cause of the job separation, it will take time and cffort for the worker to find a
new job. As long as the supply and demand for labor among firms is changing,
frictional unemployment 15 unavoidable.

Public Policy and Frictional Unemployment
Many public policies seck to decrease the natural m'.- of uucmpluym:m by m:ing-

ing frictional ployment. G
information about job vacancies to match jobs and workers more efficiently. Pub-
licly funded ining p are desigmed to ease the mnsinon of workers

from declining to growing Tndustries. IF these programs suceeed at increasing the
rate of job finding, they decrease the natural nate of unemployment.

Other government programs inad ly the of friction-
al unemployment. One of these is unemployment insurance. Under this
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program, unemployed workers can collect a fraction of their wages for a cer-
tain period after losing their jobs. Although the precise terms of the program
differ from year to year and from state to state, a typical worker covered by
unemployment insurance in the United States receives 50 percent of his or her
former wages for 26 weeks. In many European countries, unemployment-
insurance programs are significantly more generous,

By softening the economic hardship of unemployment, ploy
ance increases the amount of frictional um:mpluymcnl and raises the natural rmee.
The unemployed who receive ployment ¢ benefits are less pressed
to search for new employment and are more likely to turn down unattractive job
affers. Both of these changes in behavior reduce the rate of job finding. In addi-
tion, because workers know that their incomes are partially protected by unem-
ployment insurance, they are less likely to seck jobs with stable employment
prospects and are less likely to bargain for puarantees of job security. These
behavioral changes raise the rate of job separation.

That unemployment insurance raises the natwral rate of unemployment
does not necessarily imply that the policy is ill advised. The program has the
benefit of reducing workers' uncertainty about their incomes. Morcaver,
induci kers to reject tive job offers may lead to a better match-
ng b:nm::n workers and jobs: Evaluating the costs and benefits of different
systems of unemployment insurance is a difficult task that continues to be a

insur-

topic of much research.

Economists often propose reforms to the unemployment-insurance system
that would reduce the amount of pl nt. One ¢ preposal i 1o
require a firm that lays off a worker to bear the full cost of thar workers unem-
ployment benefits. Such a system s called 100 percent experience rated, because the
rate that each firm pays into the unemploymer urance system fully reflects
the unemployment experience of its own workers. Most current programs are
partinlly experience rated. Under this system, when a firm lays off a worker, it i
charged for only part of the worker’s unemployment benelits; the remainder
comes from the program’ general revenue. Because a firm pays only a fraction
of the cost of the unemployment it causes, 1t has an incentive to lay off workers
when its demand for labor is temporarily low. By reducing that incentive, the
proposed reform may reduce the prevalence of temporary lyofls,

CASE STUDY

Unemployment Insurance and the Rate
of Job Finding

Many studies have examined the effect of unemploynient insurnce on job
search, The most persuasive studics use data on the experiences of unemployed
individuals rather than economy-wide rates of unemployment. Individual data
often yield sharp results chat are open to few alternative explanations.

One study followed the experience of individual workers as they used up their
by its. [t found that when unemployed

ieibility fo 2 : i
runemployme c
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workers become ineligible for benefits, they are more likely to find jobs. In par-
ticular, the probability of a person finding a job more than doubles when his or
her benefits run out. One possible explanation is that an absence of benefits
increases the search effore of ployed 1 Another possibility is thar
workers without benefits are more I:kcly to accept job offers that would other-
wise be declined because of low wages or poor working conditions.?

Additional evidence on how economic incentives affect job search comies
fmm an experiment that the state of [llinois ran i 1985, Randomly selected new
clai for ployment ¢ were each offered a $500 bonus if they
found employment within 11 weeks, The subsequent experience of this group
was compared to that of 3 control group not offered the incentive. The average
duration of unemployment for the group offered the $500 bonus was 17.0
weeks, compared to 18.3 weeks fur the control group. Thus, the bonus reduced
the average spell of unemployment by 7 percent, suggesting that more effort was
devated ta job search. This experiment shows clearly that the incentives provid-
ed by the unemployment-insurance system affect the rate of job finding® m

F Real-Wage Rigidity and
Structural Unemployment

A second reason for unemployment is wage rigidity—the failure of wages to
adjust to a level at which labor supply equals labor demand. In the equilibrium
maodel of the labor market, as outlined in Chapter 3, the real wage adjusts to
equilibrate labor supply and labor demand. Yet wages are not always fexible.
Sometimes the real wage is stuck above the market-clearing level.

Figure -3 shows why wage rigidity leads to unemployment. When the real
wage i above the level that equilibrates supply and demand, the quantity of labor
supphed exceeds the quantity demanded. Firms must in some way ration the
scarce Jobs among workers. Real-wage nipidity reduces the rate of job fnding
and raises the level of unemployment

The unemployment resulting from wage ngidity and job rationing 15 some-
times called structural unemployment. Workers are unemployed not because
they are actively searchuing for the jobs that best suit their individual skills but
because there is a fundamental mismatch between the number of people who
want to work and the number of jobs that are available. At the going wage, the
quantity of labor lied exceeds the g of labor d ded, 5o many
workers are simply waiting for jobs to open up.

2 Lawrence F Katr and Bruce D Meyer, “U 1 Tecall Bxp and
Unceploymient Qutcames,” Quartery fournal of Eronamics 105 (Mavember 1990]: 973-1002,

3 Stephen A Woodbury and Robert G Spiegeiman, “Banmses to Workers and Employers 10
Teeduee Unemploynient Wandomazed Triah i Minois,” Americen Ecaoiic Rewiere 77 (September
1987}: 513-530.
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Real wage

Ay

Real-Wage Rigidity Leads to
Supply Job Ratlaning IF the real wage
is stuck above the equilibrium
level, then the supply oflabor
exceeds the demand. The resultis
unemployment.

i

Amaurt of labar
walling to work

To understand wage rigidity and structural unemployment, we must examine
why the labor market does not elear, When the real wage exceeds the equilibri-
uim level and the supply of workers exceeds the demand, we might expect firms
to lower the wages they pay. Structural unemployment arises because firms fil
to reduce wages despite an excess supply of labor. We now turn to three causes
of this wage rigidity: minimum-wage laws, the monopoly power of unions, and

etficiency wages,

Minimum-Wage Laws

The government causes wage rigidity when it prevents wages from falling 1o
equilibrium Jevels. Minimum-wage laws set a legal minimum on the wages that
fitms pay their employees. Since the pasage of the Fair Labor Standards Act of
1938, the US. federal government has enforced a mintmum wage that has usu-
ally been between 30 and 50 pervent of the average wage in manufacturing. For
most workers, then, this minimum wage is not binding, because they earn well
above the minimum, Yet for some workers, especially the unskilled and incxpe-
rienced, the minimum wage raises their wage above its equilibrium level and,
thercfore, reduces the quantity of their labor that firms demand.

Economists believe that the mininnam wage has its greatest impact on teenage
unemployment. The equilibrium wages of reenagers rend to be low for two rea-
sons. First, because teenagers are among the least skilled and least experienced
members of the labor force, they tend 1o have low mangnal productivige Sec-
ond, teenagens often take some of their “compensation” in the form of
on-the-job training rather than dircct pay. An apprenticeship i a classic example
of training offered in place of wages. For both these reasons, the wage at which
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the supply of teenage kers equals the d i is Tow: The mini wage it
therefore more often binding for teenagers than for others in the libor force.

Many cconomists have studied the impact of the minimum wage on teenage

pl . These hers compare the variation in the minimum wage
over time with the variation in the number of teenagers with jobs. These stud-
ies find that a 10-percent imncrease in the minimum wage reduces teenage
employment by 1 to 3 percent.’

The minimum wage is a perennial source of political debate. Advocates of a
higher minimum wage view it as a means of raising the income of the working
poor. Certainly, the minimum wage provides only a meager standard of living; in
the United States, two adults working full ime at minimum-wage jobs would just
exceed the official poverty level for a family of four, Although mininum-wage
advocates often admit that the policy causes unemployment for some workers,
they argue: that chis cost is worth bearing to raise others out of poverty:

Opy of a higher nuni wage claim that it is not the best way to help
the working poor. They contend nat only that the increased labor costs would
raise unemployment but also that the minimum wage is poorly targeted. Many
minimum-wage carners are teenagers from middle-class homes working for dis-
cretionary spending money, rather than heads of houscholds working to support
their famulies.

Many economists and policymakers believe that tax credits are a better way to
increase the incomes of the working poor, The earmed fncome tax eredit is an
amount that poor working families are allowed to subtract from the mxes they
owe. For a family with very low income, the credit exceeds its taxes, and the fam-
ily receives a payment from the government, Unlike the minimum wage, the
earned income tax credit does not mise labor costs to firms and, therefore, does
not reduce the quantity of labor that firms d 4. It has the disad e, how-
ever, of reducing the povernment’s ax revenue.

The Characteristics of Minimum-Wage Workers

Who carns the minimum wage? The question can be answered using the Cur-
rent Population Survey—the laboc-market survey used to calculate the unem-
ployment mte and muany other statstics, In 2008, the Bureau of Labor Statistics

* Charles Brwn, "Minmum Wage Lawe: Are They Overrated?” Journal of Eranomic Peripectioes 2
(Sumaner 1988} 133146, Brown presents the mainstream view of the effecis of minimim wages,
st it should be noted that the de of emplay effcen i wial. For research sug-
gesting neghgible employment effects, see David Cand and Alan Krueger, My and Menuenicus,
The New Fonowne of the Minumm Wage [Princeton, NJ Princeton Univeruty Press, 1993), and
Lawrence Kate and Alin Krueger, “The Effects of the Minimum Wage on the Fast-Food Indus-
trv” Industrisl and Laber Relations Review 46 (October 19493); 6=21. For research suggesung the
oppesize canchision, see David Netniark and Williars Wascher,“Employment Efects of Mininum
and Submunimun Wagey: Panel Dasa on State Mintnam Wage Laws,” Indusietal and Labor Relusiauns
Review 46 (Qctober 1992): 55-81




172 | pant 11 Classical Theory: The Econamy in the Long Run

released a report describing the workers who earned at or below the minimum
wage in 2007, when, in July, the minimum wage was raised from $5.15 to $5.65
per hour. Here is a summary:

u About 76 million American workers are paid hourly, representing 59 per-
cent of all wage and salary wmkcrs Of these workers, 267,000 reported
carning exactly the prevaili i wage, and her 1.5 mullion
reported earning less. A n:poru:d wage below the minimum is possible
because some workers are exempt from the statute (newspaper delivery
workers, for example), because enforcement is imperfect, and because
sume workers round down when reporting their wages on surveys,
Minimum-wage workers are more likely to be women than men. About
1 percent of men and 3 percent of women reported wages at or below
the prevailing federal mimmum,
® Minimum-wage workers tend to be young. About half of all hourly-paid
workers carning the minimum wage or less were under age 25 Among
teenagers, about 7 percent carned the minimum wage or less, compared
with about 2 percent of workers age 25 and aver.

® Minimum-wage workers tend to be less educated. Among hourly-paid
workers age 16 and over, about 2 percent of those who had only 2 high-
school diploma earned the mimimum wage or less, compared with about
1 percent of those who had obtained a college degree.
® Minimum-wage workers are more likely to be working part time. Among
part-time workers (those who vsually work less than 35 hours per week),
5 percent were paid the minimum wage or less, compared to 1 percent of
full-time workers.
The industry with the highest pmpurtmu of workers with reported
hourdy wages at or below the minimum wage was lesure and hospinlity
(about 12 pereent). About three-fifths of all workers pard at or below the
i wage were emploved i this industry, primanly in food services
and drinking places. For many of these workers, tips supplement the
hourly wages received.

These facts by themselves do not rell us whether the minimum wage is a good or
bad palicy, or whether it 15 two high or wo low, Bur when evaluating any poblic
policy, it & useful to keep in mind those individuals who are affected by it° m

Unions and Collective Bargaining

A second cause of wage rigadity 15 the monopaly power of unions Table 6-1
shows the importance of unions in several major countries. In the United States,

only I8 percent of workers have their wages set gh collective bargaining. In
most European countries, unions play a much larger role.

® The figures reported here are trom the Web site of the Burean of Labor Statncs. The hak &
Titep/ P bl o/ mimwage 2007 b
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TABLE 6

Percent of Work Covered by Collecti

| | United States 15%

|5} Japan bx]

| Canada 38 |

| United Kingdom PRl

| Switzerdand 53
Mew Zealand 67
Spain 6B
Metherlands il
Narway 75
Portugal 79
Ausiralia BO
Sweden E3
Belgium 90
Germany 50
France 92
Finland 95
Austna 98 |
Source: DECD Employment Outlook 2004, ed in Alberco Aleina, |

Edward Glagser, and Beuce Sacerdote, “Work and Leisure in the U.S, and '
Europe: Why So Different?™ NBER Macrecunamics Anmeal 2005 |

The wages of 1 workers are d ined not by the equilibrium of
supply and demand but by bargaining between union leaders and firm manage-
ment. Often, the final agreement raises the wage above the equilibrinm level and
allows the firm to decide how many workers to employ. The result is a reduc-
tion in the number of workers hired, a lower rate of job finding, and an increase
m structural unemployment,

Unions can also influence the wages paid by firms whose workforces are not
unionized because the threat of unionization can keep wages above the equilib-
num level Most firms dishike unions. Unions not only raise wages but also
nerease the bannining pewer of kibor on many other issues, such as hours of

ployment and working conditions, A firny may choose to pay its workers high
wages to keep them happy and discourage them from forming a union,

The unemployment caused by unions and by the threat of unionization is an
instance of conflict between different groups of workers—insiders and out-
siders, Thase workers already employed by a firm, the insidess, typically try to
keep their firm's wages high. The unemployed, the outsiders, bear part of the cost
ofhlgher wages because at a lower wage they might be hired. These two groups

bly have conflicti The effect of any bargaimng process on wages
and employment decnds crur:a]iy an the relatve influence of cach goup.

The conflict between insiders and outsiders s Ived difle ly in different
countrics. In some countrics, such as the Umited States, wage bargaining takes
place at the level of the firm or plant. In other countries, such as Sweden, wage
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bargaining takes place at the national level—with the g often playing
a key role, Despite a hughly uruumz.cd labor force, Swed.en has not experienced

dimarily high ploy y its history. One possible expli-
nation is that the ¢ lizat nf\\-.ige ing and the role of the govem-

ment in the bargaining process give more influence to the outsiders, which keeps
wages closer to the equilibrium level.

Efficiency Wages

Efficiency-wage theories propose a third cause of wage rigidity in addition to
ini Jaws and unionizati These theories hold that high wags

make workers more productive. The influence of wages on worker efficiency

may explain the filure of firms 10 cut wages despite an excess supply of hibor

Even though a wage reduction would lower a firm's wage bill, it would also—if

these theories are correct—lower worker productivity and the firm’s profi.

Economists have proposcd various theories to explain how wages affect work-
er productivity. One efficiency-wage theory, which is applied mostly to poorer
countries, holds that wages influence nutrition. Better-paid workers can afford 3

more nutritious diet, and healthier workers are more productive, A rm may
decide to pay a wage above the equilibrium level to maintain a healthy work-
force. Obviously, this consideration is not important for employers in wealthier
countries, such a5 the United Stares and most of Europe, because the equilibn-
um wage is well above the level necessary to maintain good health.

A second c[ﬁ(iclwyawagvc theory, which &5 more relevant for dc\'cfnpcd coun-
tries, holds that high wages reduce labor turnover, Workers quit jobs for many
reasons—to accept better positions at other firms, to change carcers, or to move
to other parts of the country. The more a firm pays its workers, the greater i
their incentive to stay with the firm. By paying a high wage, a firm reduces the
frequency at which s workers quit, thereby decreasing the nme and money
spent hiring and training new workers.

A third efficiency-wage theory holds that the average quality of a firm's work
force depends on the wage 1t pays its employees. 10 s Grm reduces its wage, the
best employees may take jobs elsewhere, leaving the firm with inferior employ-
ees who have fewer al ies. Ec v recognize this unfa-
vorable sorting as an example of adverse: selection—thie tendency of people with
more information (in this case, the workers, who know their own outside oppor-
tunitics) to selfselect in a2 way that disadvantages people with less information
(the firm). By paying a wage above the equilibrium level, the firm nuy reduce
adverse selection, improve the average quality of its workforce, and thereby

increase productivity:

A fourth efficiency-wage theory holds that a high wage improves worker
effort. This theory posits that firms cannot perfectly monitor their employees’
work effort and that employees must themselves decide how hard to work,
Workers can choose to work hard, or they can choose to shirk and risk getting
caught and fired Economists recognize this possibility as an example of monl
lazard—the tendency of peaple to behave inappropriately when their behavior
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15 imperfectly monitored. The firm can reduce the problem of moral hazard by
paying a high wage. The higher the wage, the greater the cost to the worker of
getting fired, By paying a higher wage, a firm induces more of its employees not
to shitk and thus increases their productivity.

Although these four efficiency-wage theories differ in detail, they share a
common theme: becavse a firm operates more efficiently if it pays its workers a
hagh wage, the firm may find it profirable to keep wages above the level that bal-
ances supply and demand. The result of this higher-than-equilibrivm wage 15 a
lower rate of job finding and greater unemployment.®

Henry Ford's $5 Workday

In 1914 the Ford Mator Company started paying its workers §5 per day, The
prevailing wage at the tme was between $2 and $3 per day, so Ford’s wage was
well above the equilibrium level, Mot surprisingly, long lines of job seckers wait-
ed outside the Ford plant gates hoping for a chance to earn this high wage.

What was Fords motive? Henry Ford later wrote, “We wanted to pay these
wages 50 that the business would be on a lasting foundation. We were building for
the future. A low wage business is always insecure. . .. The payment of five dollars
a3 day for an eight houe day was one of the finest cost cutting noves we ever made,”

From the standpoint of traditional economic theory, Fords explanation scems
peculiar, He was suggesting that high wages imply low costs. But pechaps Ford had
discovered efficiency-wage theory. Perhaps he was using the high wage to
increase worker productivity,

Evidence suggests that paying such a high wage did benefit the company.
Acconbing to an engimeering wport written at the time, " The Ford high wage
does away with all the inertia and living force resistance. . . , The workingmen
are absalutely docile, and it s safe to say that since the lase day of 1913, évery sin-
gle day has seen major reductions in Ford shops' libor costs.” Absenteeism fell by
75 percent, suggesting a large increase in worker effort. Alan Neving, a historian
who studied the early Ford Motor Company, wrote, “Ford and his associates
freely declared on many occasions that the high wage pelicy had wurned out to
be good business. By this they meant that it had improved the discipline of the
workers, given them a more loyal interest in the institution, and rased their per-
wonal efficiency™” ®

* For more extended discussions of efficiency wages, see Janet Yeller, "Efficiency Wage Modek of
Unemployment;” American Feoronic Revicte Pupers und Procecings {Maay 1984): 200-205, und Lawrence
Katz, "Efficiency Wages A Partial Eval > NBER AL Anminad (1986): 235-276
’]:n'my 1. Bulow and Lawrence H. Summers, A Theory of Dusl Labor Markets with Applica-
twn to Indeserial Policy, Discnimunaton, and Keynesan Unemployment,” Jomod of Libor Eomume
i 4 (July 1986): 376-414; and Daniel M G Rafl and Lawrence H Summers, “I¥id Heory Ford
Vay Eficiency Wager?™ Journal of Labor Boonomio 5 (Octnber 1987, Part 7). S57-586
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the higher unemployment rates for blacks, espeaially for black pers, arisc
because of both higher rates of job separation and lower rates of job finding. Pos-
sible reasons for the lower rates of job finding include less access to informal

job-finding networks and discrimination by employers,

Trends in Unemployment

Over the past half century, the natural rate of unemployment in the United States
has not been stable. If you look back at Figure 6-1, you will see that unemploy-
ment averaged below 5§ percent in the 19505 and 19605, rose to over 6 percent
in the [970s and 1980s, and then drifted back to around 5 percent in the 1990s
and the early 20005, Economists do not have 1 conclusive explanation for these
changes, but they have proposed several hypotheses.

Demographies One explanation stresses the changing composition of the
S, labor force. After World War II, birthrates rose dramancally: the number off
births rose from 2.9 million in 1945 to a peak of 4.3 million in 1957, before
Elling back to 3.1 million in 1973, This rise in births i the 19505 led to a rise
in the number of young workers in the 1970s. Younger workers have higher
unemployment rates, however, so when the baby-booni generation entered the
labor foree, they increased the average level of unemployment. Then, as the baby-
boom workers aged, the average age of the labor force increased, lowering the
average unemployment rate in the 19905

Ths d hic change, , cannot fully explain the trends in unem-
ployment because similar trends are apy for fixed demographic groups. For
example, for men between the ages of 25 and 54, the average unemployment rate
rose from 3.0 percent in the 19605 to 6.1 percent in the 1980s. Thus, although
demographic changes may be part of the story of rising unemiployment over this
period, there must be other explanations of the long-term trend as well.

Sectoral Shifts A sccond explanation is based on changes in the prevalence of
sectoral shifts. The greater the amount of reallocation among regions and indus-
tries, the greater the rate of job separation and the higher the level of fricnonal
unemployment. One source of sectoral shifts during the 19705 and early 19805
was the great volatiliny in oil prices caused by OPEC, the international oil car-
lc! These large Lh:nju:s in oil prices may have required reallocating labor

LY ive and less-enengy-intensive sectors. If so, oil-price
valatility may have increased unemployment during this period. The increase in
oil-price volatility in the 20005, however, did not cause a similar rise in the nat=
ural rate cfunmuplarm:nt. but this may be because the cconomy is now simif-

icantly less o (as i by oil ¢ prion per unit of GDP) than
it was three decades ago.

Productivity A thicd exphnaton for the teuds in unemployment emphasizes
the link between unemployment and productivity. As Chapter 8 discusses more
fully, the 19705 experienced a slowdown i productvity growth, and the 1990s
experienced a pickup in productiviry growth that continued 1nto the first decade
of the new century. These productivity changes moughly coincide with changes in
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ploy Perhaps slowing productivity during the 1970s raised the natural
rate of pl and accelerating prod ity during the 19905 lowered it

Why such an cffect would occur, | .15 not oh . In dard theorics
of the labor market, higher productivity means greater libor deniand and thus
higher real wages, but playment is unchanged. This prediction is i
with the long-term data, which show consistent upward trends in productivity
and real wages but no tend in unemployment. Yet suppose that warkers are slow
to catch on to news about productivity, When productivity changes, workers may
only gradually alter the real wages they ask from their employers, making real
wages slugrish in response o labor demand. An acceleration in productivity
growth, such as that experienced during the 19905, will increase labor demand
and, with a sluggich teal wage, reduce the amount of unemployment,

In the end, the tends mn the unemployment tate remam a mystery, The pro-
posed explanations are plasible, but none seems conclusive on its own, Perhaps
there is no single answer. The upward drift in the unemployment rate in the
197Us and 19805 and the downward drift in the 1990s and early 200Us may be
the result of sever.l unrelated developments.”

Transitions Into and Out of the Labor Force

So far we have ipnored an important aspect of labor-market dynamics: the move-
ment of individuals into and out of the labor force. Our model of the natural rate
of unemployment assumes that the labor force is fixed. In this case, the sole rea-
son for ployment is job separation, and the sole reason for leaving unem-
ployment 1 job finding.

In fact, movements into and out of the labor force are important. About
one-third af the ployed have only ly entered the labor force. Some
of these entrants are young workers still looking for their first jobs; others have
worked before but had temporanly left the labor force. In addition, not all unem-
ployment ends with job finding: alimost half of all spells of unemployment end
m the unemployed person’s withdrawal from the labor market.

Individuaks entering and leaving the libor force make unemployment statistics
more difficult to interpret. On the one hand, some individuals calling themselves
unemployed may not be seriously looking for jobs and perhaps should best be
viewed as out of the labor force. Their* ployment” may not rep asocial
problem. On the other hand, some individuals may want jobs but, after unsuccess-
ful searches, have given up looking, These discouraged workers are counted as
being out of the lsbor force and do not show up in unemployment stanstics. Even
though their joblessness 15 unmeasured, it may heless be a socal probl

* On the role of demopraphucs, see Robert Shumer, “Why Is the US. Unensployment Rate So
Much Lower?"” NEER Mamveronamics Awreial 13 (19986): 1161, On the mle of sectoral shifis, see
David M. Lilien, “Sectoral Shifin and Cyelical Unemployment,” fomal of Palitial Eosoney 90
(August 1983): 7T77-793. On the role of productvaty, see Laurence Ball and Robere Mo, “'ro-
ductivity Growth and the Phillips Curve)” in Alan D). Kroeger and Robert Solow, eds, The Rear-
ing Ninetier: Can Fall Enployment e Suctamed? (New York: The Wasell Sage Foundution and the
Century Foundation Frew, 2001)
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lt ‘ Iy A ative } of Labor Underutilization
| —dea = [y e _— - - L ——,
Bl vatbk  Decipton f

. U-1 Persons unemployed 15 weeks or longer, as a percent of the civilian labor 2.6% |
| force (includes only very long-term unemployed)
u-2 Job losers and persons wha have completed temporary jobs, as a percent of 39 i
the cmilian labor force {excludes job leavers)
B U3 Total unemployed, as a percent of the civilian labor force (official 67
| unemplayment rate)
-4 Total unemployed, plus discouraged workers, as a percent of the cnilian 7.0
labor force plus discouraged workers
U5 Total unemployed plus all marginally attached workers, as a percent of the 7.8
cwilian labor force plus all marginally actached workers
u-g Toral ployed, plus all marginall hed warkers, plus total employed 12.5

part time for economic reasons, as a percent of the civilian labor force plus
! all marginally actached workers

i Mete: Marna'ly stached workers are persons wha cumrently are nenher warking nor looking for wark but mdicate that they

* wang and are available for 2 job and have laaked for work the recent past. [V workers, 3 subset of the
| marginally attached, have given a job-market related reason for not currently loaking for 2 job. Perans emplyed part lime for
| economic reasont are thote who want and are available far full-time wark but have had to sertle for 2 pars-ume schedule.

| S US. Departrent of Labor. Data are for November 2008

Because of these and many other issues that complicate the interpretation of
the unemploynient data, the Bureau of Labor Statistics calculates several measures
of labor underutilization. Table 6-3 gives the definitions and their values as of

N ber 2008. The range from 2.6 to 12.5 percent, depending on
the characteristics one uses to classify a worker as not fully employed,

@3 Labor-Market Experience: Europe

Although our discussion has focused langely on the United States, many fascinat-
ing and sometimes puzzling phenomena become apparent when economists com-
pare the expericnces of Americans in the labor marker with those of Europeans.

The Rise in European Unemployment

Figure 6-4 shows the rate of unemployment from 1960 to 2007 in the four largest
European countries—France, Germany, Italy, and the United Kingdom. As you
can see, the rate of vnemployment in these countries has risen substantially, For
France and Germany, the change is particularly pronounced: unemployment aver-
aged about 2 percent in the 19605 and abour 10 percent in recent years.
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FIGURE 6-4
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Unemployment in Europe This figure shows the unemployment rate
in the four !argm natiens in Europe. The figure shuws that the

rate has nisen sut ially over time, espe-
Ulllr in France and Germany.

Soiry: Bureau of Labor Statistic,

What is the cause of rising European unemployment? No one knows for sure,
but there 15 3 leading theory. Many economists believe that the problem can be
traced to the interaction between a long-standing policy and a more recent
shock. The long ding policy 15 g benefits for unemployed workers.
The tecent shock is a technologically driven fall in the demand for unskilled
warkers relative to skilled workers.

There is no question that mest European eountrics have generous programs
for those without jobs. These programs go by various names: social insurance, the
welfare state, or simply "'the dole” Many countries allow the unemployed to col-
lect benefits for years, rather than for only a short period of ume as in the Unit-
ed States. In somne sense, those living on the dole are really out of the labor force:
gven the employment opportunitics available, taking a job is less attractive than
renuaining without work. Yer these people are often counted as unemployed n
Eovernment statistics.

There 15 also no g that the d d for unskilled workers has fallen rel-
anve to the demand for skilled workers. This change in demand is probably due
to changes in technol I for ple, increase the demand for

workers who can use th:m and reduce the demand for those who cannot. In the
United States, this change in demand has been reflected in wages rather than
unemployment: over the past two decades, the wages of unskilled workers have
fllen substangally relative to the wages of skilled workers. [n Europe, however,
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the welfare state provides unskilled workers with an alternative to working for
low wages. As the wages of unskilled workers fall, more workers view the dole
as their best available option. The resule is higher unemplayment.

This diagnosis of high Europ ployment does not suggest an easy
remedy. Reducing the magnitude of government benefits for the unemployed
would encourage workers to get off the dole and accept low-wage jobs. But it
woiuld also exacerbate economic inequality—the very problem that welfare-state
policies were designed to address.”

Unemployment Variation Within Europe

Europe is not a single hibor market but 15, instead, a collection of nanonal labor
markets, separated not only by national borders but also by differences in culture
and language. Because these countries differ in their labor-market policies and
institations, vartition within Europe provides a useful perspective on the causes
of unemployment. Many empirical studies have, therefore, focused on these
international differences.

The first noteworthy fact is that the unemployment rate varies substantially
from country to country, For example, in August 2008, when the unemployment
rate was 6.1 percent in the United States, it was 2.4 percent in Switzerland and
11.3 percent in Spain. Although in recent years average unemployment has been
higher in Europe than in the United States, about a third of Europeans have been
living in nations with unemployment rates lower than the LS. rate.

A sccond notable fact is that much of the variation in unemployment rates is
attributable to the long-term unemployed. The unemployment rate can be sep-
arated into two pieces—the percentage of the labor force that has been unem-
ployed for less than a year and the percentage of the labor force that has been
unemployed for more than a year. The long-term unemployment rate exhibits
more variability from country to country than does the short-rerm unemploy-
mient rate,

National unemployment rates are correlated with a variety of hbor-marker
policies. Unemployment rates are higher in nations with more generous unem-
ployment insurance, as measured by the replacement mte—the percentage of
previous wages that is replaced when a worker loses a job. In addition, nabons
tend to have higher unemployment, especially higher long-term uncmployment,
if benefits can be collected for longer periods of time.

Although government spending on ployment i © seens to raiic
unemployment, spending on “active” labor-market policies appears to decrease it,
These active labor-market policies include job training, assistance with job search,
and subsidized employment. Spain, for instance, has historically had a high rate of
uncmployment, a fact that can be explined by the combination of generous pay-
ments to the unemployed with minimal assistance at helping them find new jobs.

- 3

For mote discussion of these isses, see Paul Krogman, “Past and Prospective Causes of High
Uncmplayment,” m Redicigg Unonplopment: Current Tiuee and Poly Opnoss, Federal Reserve
Bank of Kanwas City, August 1994,
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The wole uf umons also varies from country to country, as we saw in Table 6-1.
This fact abio helps explain differences in labor-market outcomes. MNational unem-
ployment rates are positively correlated with the percentage of the labor force
whaose wages are set by collective bargaining with unions. The adverse impact of
unions on unemployment is smaller, however, in nations where there is substantial
coord among employers in bargaining with unions, perhaps because coor-
dination may moderate the upward pressure on wages.

A word of warming: Correlation does not imply causation, so empirical results
such as these should be interpreted with caunon, But they do suggest that a

nation’s unemployment rate, rather than being immutable, is instead a function
of the choices 2 nation makes,'®

The Secrets to Happiness

Why are some people more satisfied with their lives than others? This is a decp
and difficult question, most often left to philosophers, psychologists, and seli-
help gurus, But part of the answer 15 macrocconomic. ecent research has
shown that people are happier when they are living in a country with low infla-
tion and low unemployment.

From 1975 to 1991, a survey called the Euro-Barometer Survey Series asked
264,710 people lving in 12 European countries abour their happiness and overall
satisfaction with life. One question asked,“On the whole, are you very satisfied, fair-
ly satisfied, not very sansficd, or not at all sansfied with the Life you lead?™ To see
what determines happiness, the answers to this question were correlated wath indi-
vidual and macroeconomic variables, Other things equal, people are mone satsfied
with their lives if they are rich, educated, married, in school, self~emplayed, retired,
female, ur either young or old (15 opposed to middle-aged). They are less satisfied if
they are unemployed, divarced, ar living with adolescent children. (Some of these
correlations may rellect the effects, mther than causes, of happiness; for example, a
happy person may find it easier than an unhappy one to keep a job and a spouse.)

Beyond these mdividual characteristics, the economy’s overall rates of unem-
ployment and inflation also play a significant role in explining reported happi-
ness. An increase in the unemployment rate of 4 percentage points is lage
envugh to move 11 percent of the population down from one life-satisfiction
category to another. The overall unemployment rate reduces satisfaction even
after controlling for an individual’s employment status. That is, the employed in
a high-unemployment nation are less happy than their counterparts in a low-
unemployment nation, perthaps because they are more worried about job loss or
perhaps out of sympathy with their fellow citizens.

High inflation is also associated with lower life satisfaction, although the effect

15 not as large, A 1.7-p ge-point merease in inflation reduces hapy by

" Stephen Nickell, “Unemployment and Labor Market Rigidines; Eumpe Verus North Amen-
€3, Jourmal of Economic Dempectives 11 (September 1997); 5574
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about as much as a 1-percentage-point merease in unemployment. The com-
monly cited “miscry index,” which is the sum of the inflation and unemploy-
ment rates, apparcntly gives too much weight to inflation relative to
unemployment.’! m

The Rise of European Leisure

Higher unemployment rates in Europe are part of the larger phenomenon that
Europeans typically work fewer hours than do their American counterparts.
Figure 6-3 presents some data on how many hours a typical person works in
the United States, France, and Germany. In the 1960s, the number of hours
worked was about the same in each of these countries. But since then, the num-
ber of hours has stayed level in the United States, while it has declined substan-
tially in Europe. Today, the typical American works many more hours than the
typical resident of these two western European countries.

Hours 1400 |-
peryear

1200 '—‘\_\

00
= e
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T S L i O Y MO el e e e
1960 1964 1968 1972 1976 1950 1954 1958 1992 1995 2000 2004 2008
Year

- Annual Hours Worked per Person Over time, many Europeans have
substancially reduced the number of hours they work, while typical
Americans have not.

Sowrves: OECD Employment Darabase and Bureau of Labor Starisncs. Calcubared as
tha average annual hours acwally worked per employed person multiplied by the
emplayment rate.

" Rafael Di Tella, Rebert J- MacCulloch. and Andrew |. Oswald, " Preferences Over Inflation and
Unemployment: Evidence From Surveys of Happiness” Amervan Eavwaric Revese 91 (Manch
2001). 335-341
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The difference in hours worked reflects two facts. First, the average employed per-
son in the United States works more hours per year than the average employed
person n Europe. Europeans typically enjoy shorter workweeks and more fre-
quent holidays, Second, more potential workers are employed in the United States.
ﬁa:t i, the employment-to-population ratio s higher in the United States than it
15 10 Europe. Higher unemployment 15 one reason for the lower employment-to-
populanon matio in Europe, Another reason 1s earlier retirement in Europe and
thus lower labor-force participation among older workers.

What 15 the underlying cause of these differences in work pateerns? Econo-
mists have proposed several hypotheses.

Edward Prescort, the 2004 winner of the Nobel Prize in economics, has con-
cluded thar*virtually all of the lange differences between U'S. labor supply and those
ﬂfG_l:mum)- and France are due to differences in tx systens”’ This hypothess is
consistent with two facts: (1) Europeans face higher ax rates than Americins, and
(2) European tax rates have risen significantly aver the past several decades. Some
cecanomists take these facts as powerful evidence for the impact of taxes on work
effort. Yet others are skeptical, agguing that to explain the difference in hours wotked
by tax rates alone requires an implausibly large elasticity of labor supply.

A related hypothesis is that the difference in observed work effort may be
attributable to the underground economy. When tax rates are high, people have
a greater incentive to wark "off the books” to evade taxes, For obvious reasons,
data on the underground economy are hard to come by. But economists who
study the subject believe the underground economy is langer in Europe than it
15 in the United States. This fact suggests that the difference in actual hours
worked, ncluding work in the underground economy, may be smaller than the
difference in measured hours worked,

Anather hypothesis stresses the role of unions. As we have seen, collective bar-
gAining is more important in European than in U.S. labor markets. Unions often
push for shorter workweeks in cantract negotiations, and they lobby the gov-
ertment for a variety of libor-market regulations, such as official holidays. Econ-
omists Alberto Alesing, Edward Glaeser, and Bruce Sacerdote conclude that
“mandated holidays can explain 80 percent of the difference in weeks worked
between the UL, and Europe and 30 percent of the difference m total labor sup-
ply between the two regions.” They suggest that Prescott may overstate the role
of taxes because, looking across countries, tax rates and unionization rates are
positively correlated; as a result, the effects of high taxes and the effects of wide-
spread uni are hard to di 1

A final hypothesis empk the p sibility of different preferences. As tech-
nological advance and economic growth have made all advanced countrics rich-
er, people around the world must decide whether to take the greater prosperity
in the form of increased consumption of goods and services or increased leisure,
Accarding to cconamist Olivier Blanchard, “the main difference [berween the
continents] is that Europe has used some of the increase in productivity to
increase leisure rather than income, while the US, has done the opposite” Blan-
chard believes that Europeans sunply have more taste for leisure than do Amer-
icans, (As a French economist working i the United States, he may have special
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insight into this phenomenon.) If Blanchard is right, this raises the even harder
question of why tastes vary by geography.

Economists continue to debate the merits of these alternative hypotheses, Tn
the end, there nuay be some truth to all of them.!?

(@3 conclusion

Unemployment represents wasted resources. Unemiployed workers have the poten-
tial to contribute to national income but are not doing so. Those searching for jobs
to suit their skills are happy when the search is over, and those waiting for jobs in
firms that pay above-equilibrium wages are happy when positions open up.

Unfortunately, neither frictional unemplayment nor structural unemplayment
can be easily reduced. The government cannet make job search instantancous,
and it cannot easily bring wages closer to equilibrium levels. Zero unemploy-
ment i5 not a plausible goal for free-market economies.

Yet public policy is not powerless in the fight 1o reduce unemployment.
Job-training  prog; the pl imce system, the minimum
wage, and the laws governing collective bargaining are often topics of palitical
debate, The palicies we choose are likely to have important effects on the econ-
omy’s natural rate of unemployment.

Summary

1. The nawnal rate of unemployment is the steady-state rate of unemployment.
It depends on the rate of job separation and the rate of job finding.

2. Because it takes time for workers to search for the job that best suits their
individual skills and tastes, some frictional unemployment is inevitable. Vari-
ous government policies, such as unemployment insurance, alter the
amount of frictional unemplovinent.

3. Structural unemployment results when the real wage renuins above the level
that equilibrares labor supply and labor d d. Mini age legislation i
one cause of wage rigidig. Unions and the threat of unionization are another.
Finally, efficiency-wage theories suggest that, for various reasons, firms may

find it profitable to keep wages high despite an excess supply of bibor.

4. Whether we conclude that most unemployment is short-term or Jong-rerm
depends an how we Jook at the data. Most spells of unemployment are
shore, Yet most weeks of pl are auributable to the small num-

ber of long-term unemployed,

' T read more abaut this topic, see Edward € Prescott, “Why Do Americans Work So Much
Mare Than Europeans:” Federal Reserve Bk of Minneapolis Quarterly. Rasioe 2871 (July 2004)
2-13: Alberta Alcuna, Edward Gliceer, and Bruve Sacerdote, " Work and Lessure in the U, and
Euope: Why Se Differenst” NBER Mamscamamia Amwal 2005, Olvicr Blanchard, *The Eeo-
avaric Future of Eampe,” founs! of Eaomomic Perspectives 18/4 (Fall 2004): 336
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wn

. The uncmpio}munt rates among demographic groups differ substantially. In
lar, the loy rates for y kers are much higher
than for older workers. This results from a difference in the rate of job scp-
aration rather than fiom a difference in the rate of job finding,

The natural rate of unemployment in the United States has exhibited long-
term trends, In particular, it rose from the 1950s to the 19705 and then
started drifting downward again in the 1990s and early 2000s. Various
explanations of the trends have been proposed, including the changing
demographic compasition of the labor force, changes in the prevalence of
sectoral shifts, and changes in the rate of productivity growth,

o

e

Individuals wha have recently entered the labor force, including both new
entrants and reentrants, make up about one-third of the unemployed. Tran-
ations into and out of the labor force make unemployment statistics more

difficult to mterpret.

« American and European labor markets exhibit some significant differences,
In recent years, Europe has experienced significantly more P
than the United States. In addition, because of higher unr:mpluvmenl.
shorter workweeks, more holidays, and earlier retirement, Europeans work
fewer hours than Americans.

KEY CONCEPTS

MNatural rate of ployment U ! i Insiders versus outsiders
Frictional unemployment Wage rigidiry Efficiency wages
Sectoral shift Structural unemployment Discouraged workers

QUESTIONS FOR REVIEW

L What determunes the natural rate of 4. Is most uncmployment long-term or
unemployment? short-term? Explain your answer,
2. Desceribe the difference between frictional 5. How do ceonomusts explain the high nameal
ployment and | pl : rate of unemployment in the 19705 and 19807

How do they explain the fill in the nawel mte

3. Give three explinations the real wage may in the 1990x and eatly 2000s2

remain above the level that equilibrates labor
supply and labor demand.

PROBLEMS AND APPLICATIONS

1. Amswer the fullowing questions about your own b, From your estimates, calculate (in a rte per

experience in the labor force: week) your rate of job finding fand your rte
of job separation & (Hinr; If f s the rate of job
finding, then the average spell of unemploy-
ment is 1/1)

2. When you or one of your friends s looking
for a part-nme job, how many weeks does it
nypically mke? After you find a job, how many
weeks does it typically last?
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€. What 15 the natural rate of l for

the population you represent? :

2. In this chapter we saw that the steady-state rate
of unemployment 15 U/L = 5/(s + f). Suppose
that the unemployment rate does not begin at
this level. Show that unemployment will evolve
over time and ceach this steady state. (Hinr:
Express the change in the number of
unemployed 35 a funcnon of 5, f and L Then
show that if unemployment is above the natural
e, pl falls, and of ploy

is below the natural rate, unemployment rises)

3. The residents of 2 certain dormitory have
collected the following data: People wha live in
the dorm ean be clsified as exther mvolved in a
relationship or uninvalved, Among involved
peaple, 10 percent experience a breakup of their
relationship every manth, Amang uninvolved
people, 5 percent will enter into a relationship
every month, What is the steady-state fraction of
residents wha are uninvolved?

4. Suppose that Congress passes legishition malkang.
it more difficult for firms to fire workers. (An
example is 3 law requiring severance pay for
fired workers.) If this legislation reduces the rate
of job separation withour affecnng the raze of
job finding, how would the natural mte of
unemployment change? Do you think it is plau-
uble that the legulation would not affect the
rate of job finding? Why or why not?

5. Connder an cconomy with the following
Cobb-1rouglis production function:

Y= glaps,

The economy has 1,000 units of capital and a

Laber force of 1,000 workers,

a. Dierive the equation deseribing laibor demand
wn thic cconomy as 3 function of the real
wage and the capital stock. (Hin; Review
Chapter 3.)

b, If the real wage ean adjust to eqquilibeate labor
supply and labor demand, whar is the real
wage? In this equilibrivm, what are cmploy-
ment, output, and the total amount earned by
workers?

€. Mow suppose that Congress, concerned about
the welfare of the warking class, pases 2 law

quiring firms to pay workers a real wage of
1 unit of output. How does this wage
compare to the equilibrium wage?
d. Congress cannot dictate how many workes
firms hire at the mandated wage. Given this
fact, what are the effects of this law? Specifi-
cally, what happens to emplayment, output,
and the tatal amount earned by worken?
Will Congress succeed in its goal of helping
the working class? Explain.
Do you think that this analysis provides a
good way of thinking about a nunimum-
wage law? Why or why not?

o

™

6. Suppose that a country experiences a reduction
in productivity—that is, an adverse shock to the
production function,

3. What happens to the labor demand curve?
h. Henw would this change in productiviy affect
the labar market—that s, emplayment,
pl and real i
market was always i equ

¢. How would this change i productivity affect
the labor market if unions prevented real
wages from flling?

7. When workers' wages rise, their decision about
how much tme to spend working i affeceed in
two conflicting ways—as you may have Jearned
i courses in microccanomics, The iwome effert i
the impulic to work less, because greater
incomes mean workers can afford to consume
more leisure, The subsnaion effect s the impulie
to work more, because the reward for working
an addional hour has dsen (equivalently, the
eppartunity cost of lessure has gone up). Apply
these concepts to Blanchands hypothesis about
American and Buropean tastes for lesure. On
which side of the Atlinne do income cffects
appear larger than substiution effects? On which
sde do the two effecss approsamately caneeli Da
you think it is a reasonable hypothesis thar e
for leisure vary by geography? Why ar why not?

8. Tn any city at any time, some of the stock of
usable office space is vacant, This vacant office
space is unemployed capial. How would you
explain this phenomenon? Is it a social problem?



Growth Theory:
The Economy in
the Very Long Run






CHAPTER

Economic Growth [:
Capital Accumulation
and Population Growth

The question of growth is worhing new but @ new disguise for an ape-old issue,
oue wdiich has aliestps iirigied and preoccupivd economics: the present versis

the furtere.

—Jarmnes Tabin

Eyou have ever spoken with your prandparents about whar their lives were like
when they were young, most likely you learned an important lesson about eco-
nomic growth: material standards of living have improved substantially over
time for most familics in most countries. This advance comes from rising incomes,
which have allowed people to consume greater quantities of goods and services,
To measure economic growth, economists wse data on gos domestic produce,
which measures the total income of everyone in the economy. The real GDP of
the United States today 1s more than five ames its 1950 level, and real GDP per per-
son is more than three tinies its 1950 level. Tn any given year, we also observe large
differenices in the standand of living among countaes. Table 7-1 shows the 2007
incame per person in the world’s 14 most populous countries. The United States
tops the list with an income of $45,790 per person. Bangladesh has an income per
person of only $1,242—less than 3 percent of the figure for the United States.
Our goal in this part of the book 15 to understand what causes these differ-
ences in income over tinie and across countries. In Chapter 3 we identified the
factors of production—capital and labor—and the production technology as the
sources of the economy’s output and, thus, of its toral income. Differences in
mcome, then, must come from differences in capital, labor, and technology.
Our primary task in this chaprer and the next is to develop a theory of eco-
nomic growth ealled the Solow growth model. Our analysis in Chapter 3
enabled us to describe how the economy produces and uses its output at one
point in time. The analysis was stanic—a snapshot of the ccenomy. To explain why
our national income grows, und why some economies grow fster than others,
we must broaden our analysis so that it describes changes i the cconomy over
time. By developing such a model, we make our analysis dynanie—muore like a
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|| Russia 14,743 Vietnam

| Mexice 12,780 Pakistan h
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| Souvee: The World Bank.

movie than a photograph. The Selow growth meodel shows how saving, populs-
tion growth, and technological progress affect the level of an economy’s ourput
and its growth over time. In this chapter we analyze the roles of saving and pop-
ulation grawth. In the next chaprer we intoduce technological progress.

The Accumulation of Capital

The Solow growth model is designed to show how growth in the capital stock,
growth in the labor force, and advances in technology interact in an economy as
well as how they affect a nanon’s tonal output of goods and servaces. We wall build
this model in a series of steps, Our first step 15 to examine how the supply and
demand for goods determine the accumulation of capital. In this first step, we
assume that the labor force and technology are fixed. We then relax these
assumptions by introducing changes in the labor force later in this chapter and
by introducing changes in technology in the next.

The Supply and Demand for Goods

The supply and demand for goods played a central role in our static model of the
closed economy in Chapter 3. The same is true for the Solow model. By con-
sidering the supply and demand for goods, we can see what determines how

! The Solow growth model i+ named aficr cconomist Robert Solow and was develaped mn the
19500 and 1960h. In 1987 Sobow won the Nobel Prize m sconomicr for his work on economic
growth, The model was introduced in Robert M. Solow, “A Contribunion to the Theory of Eco-
noenic Grnwth," Quearsely Jourmal of Erowos (February 1956). 63-94
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much output is produced at any given time and how this output i allocated
among alternative uses,

The Supply of Goods and the Production Function The supply of
goods in the Solow model is based on the production fanction, which states that
output depends on the capital stock and the lbor force:

Y= FK, L.

The Sclow growth model assumes that the production function has constant
returns to scale, This ption is ofien considered realistic, and, as we will see
shortly, it helps simplify the analysis. Recall that a production function has con-
stant returns to scale if

=Y = F(zK, z0)

for any positive number =, That is, if both capital and labor are multiphed by =,
the amount of vutput is also muluplied by =

Production functions with constant returns to scale allow us to analyze all
quantities in the economy relative to the size of the labor force. To see that this
18 true, ser = = 1/L in the preceding equation to obtain

Y/L = F(K/L, 1).

Thus equation shows that the amount of output per worker Y7L is a function of
the amount of capital per worker K/L. (The number 1 is constant and thus can
be ignored.) The assumption of constant returns to scale implics that the size of
the economy—as measured by the number of workers—does not affect the rela-
tionship between output per worker and capital per worker,

Becapse the size of the economy does not matter, it will prove convenient to
denote all quantines in per worker terms, We designate quantitics per worker
with lowercase Jetters, so ¢ = Y/L is output per worker, and k = K/L is capital
per worker, We can then write the production function as

y=r),

where we define f{l) = Fik, 1). Figure 7-1 illustrates this production function,

The slope of this production function shows how much extra output a work-
er produces when given an extra unit of capital. This amount is the manginal
product of capital MPK. Mathematically, we write

MPE = flk + 1) = fik}.

Mote that in Figure 7-1, as the amount of capiral increases, the production func-
tion becomes flatter, indicating that the production function exhibits diminish-
ing marginal product of capital. When k is low, the average worker has anly a
little caputal to work with, so an extra unit of capinal is very useful and produces
2 lot of additional output. When & is high, the average worker has a lot of capi-
tal already, so an extra unit increases production only slightly.
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The Demand for Goods and the Consumption Function The demand
for goods in the Solow model comes from consumption and investment, In other
words, output per worker p is divided between consumption per worker ¢ and
investment per worker i

y=i+i

This equation is the per-worker version of the national income accounts identity
for an econamy; Notice that it omits government purchases (which for present pur-
poses we can ignore) and net exports (because we are asuming a closed economy).

The Solow model assumes that each year people save a fraction s of their
ncome and consume a fraction (1 = s). We can express this idea with the fol-
lowing consumption function:

e=(1-4p

where 5, the saving rate, is a number between zero and one. Keep in mund that
various government policies can potentially influence a nation’s saving rate, so
one of our goals is to find what saving rate is desirable. For now, however, we Just
take the saving rate s as given.

 Tosee what this consumption function implies for investment, substitute (1 — <)y
for ¢ in the national income accounts identity:

y=(=3y+i
Rearrange the terms to obtain

i=p
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This eq shows that i equals saving, as we first saw in Chapter 3.
Thus, the rate of saving s is also the fraction of output devoted to investment,

We have now introduced the two main ingredients of the Solow model—
the production function and the ¢ P function—which deseribe the
economy at any moment in time. For any given capital stock k, the produc-
tion function y = flk) determines how much output the economy produces,
and the saving rate ¢ determines the allocation of that output between con-
sumption and investment,

Growth in the Capital Stock and the Steady State

At any moment, the capital stock is a key determinant of the economy’s output,
bur the capital stock can change over time, and those changes can lead to eco-
nomic growth, In particular, two forces mfluence the capital stock: investment
and depreciation. fnvestment is expenditure on new plant and equipment, and it
canses the capital stock to rise. Depreciation is the wearing out of old capital, and
it causes the capital stock to fll. Lets consider each of these forces in turn

As we have already noted, investment per worker i equals sy By substituting
the production function for §, we can express investment per worker as a func-
tion of the capital stock per worker:

i=gfll).
This equation relates the existing stock of capital k to the accumulation of new
capital {. Figure 7-2 shows this relationship. Thas figure illustrates how, for any
value of k, the amount of output is determined by the production function fT4),

FIGURE 7-2
Output Output, Consumption, and
perwarker, ¥ Investment The saving rate s
determines the allocation of
Qutput, flk) output between consumption
and investment. For any level of
capital k, ourpu is f{k), invest-
ment i f{k]), and consumption
O
e i 118) ~f14)
Jilee s tion
v
& Trvestrient, sfTk)
4 _ Iwestmment
ST perwurker
i
Capieal

per worker, k
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and the allocation of that output between consumption and saving is determined
by the saving rate s

To incorpnn(e depmri.\dcn into the model, we assume that a certain fraction
& of the capital stock wears out each year. Here & (the lowercase Greek letter
delta) is called the depreciation rate. For ple, if capital lasts an average of 25
years, then the depreciation rate is 4 percent per year (8 = 0.04). The amount of
capital that depreciates each year 15 8k, Figure 7-3 shows how the amount of
depreciation depends on the capital stock.

We can express the impact of investment and depreciation on the capital stock
with this equation:

Change in Capital Stock = Investment — Depreciation
Ak = i = Bk,

where Al is the change in the capital stock between one year and the next.
Because investment { equals 5f{k), we can write this as

Ak = 5f(k) — k.

Figure 7-4 graphs the terms of this equation—i and d iari for
different levels of the capital stock k. The higher the capital stock, the greater the
amounts of output and investment. Yet the higher the capital stock, the greater
also the amount of depreciation.

As Figure 7-4 shows, there is a single capital stock k* at which the amount of
investment equals the amount of depreciation. If the economy finds itself at this
level of the capital stock, the capital stock will not change because the two forces
acting on it—investment and depreciation—just balance. That iy, ar k*, Ak =10,
so the capital stock k and output f{k) are steady over time (rather than growing
or shrinking), We thercfore call k® the steady-state level of capiral,

The steady state is significant for two reasons. As we have just seen, an
economy at the steady state will stay there. In addition, and just as imporeant,

E7
Depreciation latlon A frac-
per worker, 5k Ow 58 tion & of the capital stock wears
out every year. Deprecianon is
therefore proportional to the
capital stock
Capital

per worker, k
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an economy nor at the steady state will go there. That is, regardless of the level
of capital wath which the economy begins, it ends up with the steady-state
level of capital. In this sense, the steady state represents the long-run equilibrium af
the economy,

To see why an economy always ends up at the steady state, suppose that the
economy starts with less than the steady-state Jevel of capital, such as level &y in
Figure 7-4. In this case, the level of investment exceeds the amount of deprecia-
tion. Over time, the capital stock will rise and will continue to rise—along with
output flk)—until it approaches the steady state k*.

Similarly, suppose that the economy starts with more than the steady-state
level of capital, such as level k. In this case, mvestment 15 less than depreciation:
capital is wearing our faster than it is being replaced. The capital stock wall fll,
again approaching the steady-state level. Once the capital stock reaches the
steacy state, mvestment equals depreciation, and chere is no pressure for the cap-
al stock to either increase or decrease.

Approaching the Steady State: A Numerical Example

Let’s use a numerical example to see how the Solow model works and how the
economy approachics the steady state. For this example, we assume that the pro-
ducnion function 15

y= g

From Chapter 3, you will recognize this as the Cobb-Douglas production func-
tion with the capital-share pammeter o equal to 1/2. To derive the per-worker
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production function f{k), divide both sides of the production function by the
labor force L:
vy  K\2pe

L L

O

Hecause y = V/Land k= K/L, this equation becomes
y=k

Tearrange to obtain

which can also be written as
y= VE.

This form of the production function states that output per worker equals the
square root of the amount of capital per worker.

To complete the example, let’s assume thar 30 percent of outpur is saved (s =
0.3), that 10 percent of the capital stock depreciates every year (8 = 0.1),and that
the econamy starts off with 4 units of capital per worker (k = 4). Given these

bers, we can now ine what happens to this cconomy over time.

We begin by looking at the production and allocation of output in the first year,
when the economy has 4 units of capital per worker. Here are the steps we fllow.

m According ta the production function y =L, the 4 units of capital per
worker (k) produce 2 units of output per warker (y).

Because 30 percent of output is saved and invested and 70 percent i con-
sumed, = 0.6 and ¢ = 1.4,

Because 10 percent of the capinal stock depreciates, &k=0.4,

With investment of 0.6 and depreciation of 0.4, the change in the capital
stock is Ak = 0.2,

Thus, the economy beging its second year with 4.2 units of capital per worker.

We can do the same calcularions for each subseq year, Table 7-2 shows
how the economy progresses, Every year, because investment exceeds deprecia-
tion, new capital is added and outpur grows. Over many years, the economy
approaches a steady state with 9 units of capital per worker. In this steady state,
investment of 0.9 exactly offiers depreciation of 0.9, so the capital stock and out-
put are no longer growing.

Following the progress of the cconomy for nuny years is one way to find the
steady-state capital stock, but there is another way that requires fewer caleuli-
tions. Recall that

Al = sf{i) — 8k,

This equation shows how k evolves aver time. Because the steady state is (by del-
inition) the value of k at which Al = 0, we know that

0 = gf(k*) — 8k%,
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| Approaching the Steady State: A Numerical Example
! | Asumptions:  y=Vi 5=0.3; §=0.1; inital k=4.0
Year k y ¢ i ik Ak
1 4.000 2,000 1.400 0.600 0.400 0.200 |
2 4.200 2.049 1.435 0.615 0.420 0.195
3 4.395 2,096 1467 0.629 0.440 0189 |
4 4.584 2141 1.499 0.642 0.458 0,184
5 4.768 2,184 1.529 0.655 0.477 0178
10 5.602 2.367 1.657 0.710 0.560 0150 |
25 7321 2.708 1894 0.812 0.732 0,080 |
100 B.962 2,594 2,006 0.898 0.896 .002 |
= 9.000 3,000 2.100 0.500 0.900 0.000 |

or, equivalently,

L

SUk*)

e»_[v

This equation provides a way of finding the steady-state level of capital per
worker, k* Substituting in the numbers and production function from our
example, we obitain

0

VEe 01

Now square both sides of this equanion to find
L*==9.

The steady-state capital stock is 9 units per worker This result confirms the cal-
culation of the steady state in Table 7-2.
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CASE STUDY

The Miracle of Japanese and German Growth

Japan and Germany are two success stories of economic growth, Although today
they are economic superpowers, in 1945 the cconomies of both countries were
in shambles. World War IT had destroyed much of their capital stocks. Tn the
decades afier the war, however, these two countries experienced some of the
most rapid growth rates on record. Benween 1948 and 1972, output per person
grew at 8.2 percent per year in Japan and 5.7 percent per year in Germany, com-
pared to only 2.2 percent per year in the United States
Are the postwar experiences of Japan and Germany so surprising from the
standpoint of the Solow growth model? Consider an economy in steady state.
MNow suppose that a war destroys some of the capital stock, (That is, suppose the
capital stock drops from £* to k; in Figure 7-4.) Mot surprisingly, the level of
output falls immediately. But if the saving rate—the fraction of output devoted
to saving and investment—is unchanged, the economy will then experience a
petiod of high growth. Output grows because, at the lower capital stock, more
capital is added by investment than is removed by depreciation. This high growth
continues until the economy approaches its former steady state. Hence, although
destroying part of the capital stock immediately reduces output, it 15 followed by
higher-than-normal growth. The “miracle” of rapid growth in Japan and Ger-
many, 5 it is often described in the business press, is what the Solow model pre-
dicts for countries in which war has greatly reduced the capital stock. m

How Saving Affects Growth

The explanation of Japanese and German growth after World War I s not quite
as simple as suggested in the preceding case study. Another relevant fact is that
both Japan and Germany save and invest a higher fraction of their output than
does the United States. To understand more fully the international differences in
economic performance, we must consider the effecns of different saving rates.

Consider what happens to an economy when ity saving rate increases
Figure 7-5 shows such a change, The cconomy 15 assumed to begin in a steady
state with saving rate ) and capital stock &3, When the saving rate increases from
51 to 43, the sf{k) curve shifts upward. At the inital saving rate 5; and the initial
capital stock kf, the amount of mvestment just offiets the amount of deprecia-
tion. Immediately after the saving rate rises, investment is higher, but the capinl
stock and depreciation are unchanged. Therefore, investment exceeds deprecia-
tion. The capital stock will gradually rise until the economy reaches the new
steady state k%, which has a higher capital stock and a higher level of output than
the old steady state.

The Solow model shows that the saving rate is a key determinant of the
steady-state capital stock. If the saving rate is high, the economy will have o large cap-
ital stock and a ligh level of oupuer in the steady state. If the saving rate i lows the econ-
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Investment
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An Increase |n the Saving Rate An increase in the. saving rate 1
implies that the amaount of investment for any given capital stock is
higher. It therefare shifts the saving function upward. At the initial
steady state kF, investment now exceeds depreciation. The capiral

stock rises until the economy reaches 3 new steady state k3 with more
capital and outpur.

auney will brave o gmall capital stock and @ low level of owtput in the steady state. This
conclusion sheds light on many discussions of fiscal policy. As we saw in Chap-
ter 3, a povernment budget deficic can reduce national saving and crowd ouc
investment. Now we can see that the long-run consequences of a reduced sav-
ng rate are 3 lower capital stock and lower national ncome. This i why many
ccanomists are critical of persistent budget deficits.

What does the Solow model say about the relsnonship berween saving and
economic growth? Higher saving leads to faster growth in the Solow model, but
anly temipararily, An imerease in the rate of saving rases growth only uneil the
cconomy reaches the new steady state, If the economy maintains a high saving
rate, it will mantain a larpe capital stock and a high level of outpur, but it will
not maintain a high rate of growth forever. Policies that alter the steady-state
growth rate of income per person are said to have a growth effect; we will see
examples of such policics in the next chapter. By contrast, a higher saving rate is
sud to have a level gffect, because only the level of incomie per person—not its
growth rate—is influenced by the saving rate in the steady state.

Now that we understand how saving and growth interact, we can more fully
explain the impressive economic performance of Germany and Japan after World
War 11 Not only were their initial capital stocks low because of the war, but their
steady-state capital stocks were also high because of their high saving rates. Both
of these facts help explain the rapid growth of these two countries in the 1950s
and 1960s.
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Saving and Investment Around the World

We started this chapter with an important question: Why are some countries so
rich while others are mired in poverty? Our analysis has taken us a step claser to
the answer. According to the Solow model, if a nation devates a large fraction of
its income to saving and investment, it will have a high steady-state capital stock
and a high level of incame. If a nation saves and invests only a small fraction of
its income, its steady-state capital and income will be low,

Let’s now look at some data to see if this theoretical result in fact helps explain
the larpe international variation in standards of living. Figure 7-6 is a scatrerplot
of data from 96 countries. (The figure includes most of the world's economies.
It excludes major oil-producing countries and countries that were communist
during much of this period, because their experiences are exphined by their spe-

Income per person in 2003
[lppriﬂtpl;icsale)
100,000 —

100 ! L L L L 1 1
o £ o 15 20 25 3o s
Investment as percentage of sutput

(average 1960-2003)

on | Rates and Income per
Person This scamerplot shaws the experience of 96 countries, cach
represented by a single point. The honzantal asis shows the country’s
rate of investment, and the vertical axis shaws the country's income
per person. High investment is associated with high income per per-
son, as the Solow model predicts.

Sowrce: Alan Heston, RndurlSnmnurs_ and M‘m.\ Asen, Pean World Table Version
6.2, Cenrer for Income and Prices at the
Univeniny of Pennsybania, S-pnmberioﬂﬁ
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cial circumstances,) The data show a positive relationship between the fraction
of output devoted to investment and the level of income per person. That is,
countries with high rates of investment, such as the United States and Japan, usu-
ally have high incomes, whereas countries with low rates of investment, such as
Ethiopia and Burundi, have low incomes. Thus, the data are consistent with the
Solow models prediction that the investment rate is a key determinant of
whether a country is rich or poor.

The strong correlation shown in this figure is an important fict, but it tis-
€6 35 many questions as it resolves, One might natucally ask, why do mates of
saving and investment vary so much from country to country? There are
many potential answers, such as tax policy, retirement patterns, the develop-
ment of financial markers, and cultural differences. In addition, palitical sta-
bility may play a role: not surprisingly, rates of saving and investment tend to
be low in countries with frequent wars, revolutions, and coups, Saving and
investment alio tend to be low in countries with poor political institutions, as
measured by estimates of official corruption. A final interpretation of the evi-
dence in Figure 7-6 is reverse causation: pechaps high levels of income some-
how foster high rates of saving and investment, Unfortunately, there is no
consensus aniang economists about which of the many possible explanations
W most important.

The association between investment rates and income per person is strong,
and it is an important clue 1o why some countries are rich and others poor,
but it is nut the whole story. The correlation between these two variables is far
from perfect, The United States and Peru, for instance, have had similar invest-
ment rates, but income per person is more than cight fimes higher in the Unit-
ed States, There must be other determi of living dards beyond saving
and investment, Later in this chapter and also in the next one, we return to the
international differences in income per person to see what other variables
enter the picture. &

The Golden Rule Level of Capital

S0 far, we have used the Solow model o examine how an economy’s rate of sav-
ing and investment determines its steady-state levels of capital and income. This
analysis might lead you to think that higher saving is always a good thing because
it always leads to greater income. Yet suppose a nation had a saving rate of 100
percent. That would lead to the largest possible capital stock and the largest pos-
sible income, But if all of this income is caved and none is ever consumed, what
good s 1tk

This section uses the Solow model to discuss the optimal amount of capital
accumulation from the standpoint of economic well-being, In the next chapter,
we discuss how government policies influence a nanon's saving rate. But first, in
this section, we present the theory behind these policy decismons
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Comparing Steady States

To keep our analysis simple, let’s assume that a policymaker can set the economy’s
saving rate at any level By setting the saving rate, the policymaker determines the
economy’s steady state. What steady saw should the policymaker chogse?

The policymaker’s goal is to the well-being of the individuals who
make up the socicty. Individuals themselves do not carc abour the amount of
capital in the economy, or even the amount of output, They care about the
amount of goods and services they can c© Thus, a L lent policy-
maker would want 1o choose the steady state wirth the highest level of con-
sumption, The steady-state value of k that maximizes fl:ll\sumptian is called the
Golden Rule level of capital and is denoted kfq”

How can we tell whether an ¢conomy 1s at the Golden Rule level? To answer
this question, we must first determine steady-state consumption per worker.
Then we can see which steady state provides the most consumption.

To find steady-state consumption per worker, we begin with the natonal
income accounts idenury

y=c+i
and rearrange it as
e=y—i
(.nnmmptmn is output mmm investment. Because we want to find steady-state
. W dy values for output and investment
S:e:..ly sm: output per worker is fk*), where k* is the steady-state capital stock
per worker. Furthermore, because the capital stock i notr changing i the steady

state, investment equals depreciation 347, Substituting f(k*) for y and & for i,
we can write steady-state consumption per worker as

= f(k*) — &k

According to this equation, steady-state consumption s what's left of steady-state
output afier paying for steady-state depreciation, This equation shows that an
increase 1 steady-state capiaal has two opy i effects on d con-
sumprion. On the one hand, more capital means more output. On the ather
hand, more capital also means that more output must be used to replace capatal
that is wearing out,
Figure 7-7 graphs steady-state output and steady-state depreciation as a func-
tmn of the steady-state capital stock. Steady-state consumption is the gap
ourput and d ion. This figure shows that there is one level of the
capital stock—the (-uldcn Rule level kga—thar maximizes consumption.
When comparing steady states, we must keep in mind that higher levels of
capital affect both output and depreciation. If the capital stock is below the

* Edmund Phelps.“The Golden Rule of Accumuplation: A Fable for Goowthmen,” Amencen B
vk Review 31 (September 1961): 638643,
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Golden Rule level, an increase in the capital stock raises output more than
depreciation, so consumption vises, In this case, the production function is
steeper than the 5% line, so the gap between these two curves—which equals
consumption—grows av k* rses. By contrast, if the capital stock s above the
Golden Rule level, an nerease in the capital stock reduces consumption,
because the merease i outpur is smaller than the mcrease in depreciation, In
this case, the production function s flatter than the 8&* ling, so the gap between
the curves—consumption—shrinks as k* rises, At the Golden Rule level of cap-
ial, the production function and the 3&* line have the same slope, and con-
sumption 15 at its greatest level.

We can now derive a simple condition thar characterizes the Golden Rule
level of capital. Feecall that the slope of the production function is the marginal
product of capital MPK. The slope of the 81* line is &, Because these two slopes
are equal at k* ., the Golden Rule is described by the equation

MPK = &.

At the Golden Rule level of capiral, the mangnal product of capital equals the
depreciation rate,

To make the point somewhat differently, suppose that the economy starts at
some steady-state capital stock k* and thar the poheymaker 5 considering
increasing the capital stock to k% + 1. The amount of extra output from this
increase 1n capital would be flk* + 1) — fTk*), the marginal product of capital
MPK. The amount of extra depreciation from having 1 more unit of capital is
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the depreciation rate 8. Thus, the net effect of this extra unit of capital on con-
sumption is MPK — &. If MPK — & > 0, then increases in capital increase con-
sumiption, so k* must be below the Golden Rule level. 16 MPK — & < 0, then
increases in capital decrease consumption, so k* must be above the Golden Hule
level. Therefore, the following condition describes the Golden Rule:

MPK=&=0.

At the Golden Rule level of capital, the marginal product of capital net of depre-
ciation (MPE — &) equals zero. As we will see, a policymaker can use this condi-
tion to find the Golden Rule capital stock for an econamy®

Keep in mind that the economy does not automarically gravitate toward the
Golden Rule steady state. If we want any particular steady-state capital siock,
such as the Golden Rule, we need a particular saving rate to support it. Figure
7-8 shows the steady state if the saving rate is set o produce the Golden Rule
level of capital. If the saving rate is higher than the one used m this figure, the

FIGURE 7-8

Steady-state output,
depreciation, and .
investment per worker sk
k*)
stk
NI~ Steady-state capmal
per worker, k"

’
1 Tareachthe 2. the economy
Galden Rule ety the right
steady Stale ... aving rats

The Saving Rate and the Golden Rule There i only
ane saving rare thae preduces the Golden Rule level of
capital kf 4. Any change in the saving rate would shift
the 5f{k) curve and would move the economy ta a
steady state with a lower level of consumption

 Mathematial wote: Another way to derive the condition for the Golden Wale ues 2 bit ol cl-
culus. Reeall that «* = f{*) - 8&*. To find the £* that maximizes ¢*, differeniate o find
A k™ = ) — 5 and set this derivative equal to zera. Noting that (k") is the marginal
product of capital, we cbtzin the Golden Rule condition n the tex:
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steady-state capital stock will be too high. If the saving rate is lower, the steady-
state capital stock will be too low. In either case, steady-state consumption will
be lower than it is at the Golden Rule steady state.

Finding the Golden Rule Steady State:
A Numerical Example

Consider the decision of a policymaker choosing a steady state in the following
economy. The production function is the same 35 in our carlier cxample:

y=Vk

Qutput per worker is the square root of capital per worker, Depreciation & 15
again 10 percent of capital. This time, the policymaker chooses the saving rate &
and thus the cconomy’s steady stare,

To see the outcomes available to the policymaker, recall that the following
equation holds in the steady state:

i el

(o R
In this economy. this equation becames

k* 5

Vid  01°

Syuaring both sides of this equation yields a solution for the steady-state capital
stock, We find

k* = 10052,

Uksing this result, we can compute the steady-state capital stock for any saving rate,

Table 7-3 presents calculations showing the steady states that result from var—
ious saving rates in this econonty, We see that higher saving leads to a higher cap-
ital stock, which in turn leads to higher output and higher depreciation,
Steady-state comsumption, the difference between output and depreciation, firse
rises with higher saving rates and then declines. Consumption is highest when
the saving rate is 0.5, Hence, a saving rate of 0.5 produces the Golden Rule
steady state,

Reecall that another way to identify the Galden Ruule steady state is to find the
capital stock at which the net manginal product of capital (MPK = 8) equals zero,
For this production function, the marginal product is*

1
MPK = ;
2Vk

A Mutheraatical note. To derive this formals, note that the marginal product of capatal i the derv-
atrve of the production funcnon with respect o k-
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TABLE 7 ;
i . Finding the Golden Rule Steady State: A Numerical Exampln

| Assumptions:  y=Vk §=01

¥ k= ¥ ok € MPK

||

oo 0o 0.0 0.0 0.0 = = o
0.1 10 1.0 0.1 0.9 0.500 0.400
| 02 4.0 2.0 0.4 1.6 0.250 0.150
03 9.0 30 0.9 21 0.167 0.067
0.4 16.0 4.0 16 24 0.125 0.025
| 0.5 25.0 5.0 2.5 2.5 0.100 0.000
06 36.0 6.0 i 2.4 0.083 .07
07 49.0 7.0 49 2.1 0.071 -0.029
08 640 8.0 64 16 .062 —0.038
(] 81.0 9.0 8.1 0.9 0.056 —0.044

10 100.0 10.0 0.0 0.0 0.050 =0,050

Using this formula, the last two columns of Table 7-3 present the values of MPK
and MPK — & in the different steady states. Note that the net marginal product
of capital is exactly zero when the saving rate is at its Golden Rule value of 0.5,
Because of diminishing marginal product, the net marginal product of capital &
greater than zero whenever the economy saves less than this amount, and it is less
than zero whenever the economy saves more.

Thix numerical example confirms that the two ways of finding the Golden
Rule steady state—looking at steady-state conswmption or looking at the mar-
ginal product of capital—give the same answer. If we want to know whether an
actual economy is currently at, above, or below s Golden Rule capital stock, the
second method 15 usually more convenient, because it 1s relatively straightforward
to estimate the marginal product of capital. By contrast, evaluating an economy
with the first method requires estimates of steady-state consumption at many dif-
ferent saving rates; such information 15 harder to obtain. Thus, when we apply
this kind of analysis to the ULS. economy in the next chapter, we will evaluate
US. saving by examining the marginal product of capital, Before engaging in that
policy analysis, however, we need to proceed further in our development and
understanding of the Solow model.

The Transition to the Golden Rule Steady State

Let’ now make our policymaker’s problem more realistic. So far, we have been
asuming that the policymaker can simply choose the economy’s steady state and
Jump there mmediately. In this case, the policymaker would choose the steady
state with highest consumption—the Golden Rule steady state. But now SUppose
that the economy has reached a steady state other than the Golden Rule. What
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happens to consumption, investment, and capital when the cconomy makes the
mansiion between steady states? Might the impact of the transition deter the
policymaker from trying to achieve the Golden Rule?

We must consider two cases: the economy might begin with more capital than
in the Golden Rule steady state, or with less. It turns out that the two cases offer
very different problems for policymakers, (As we will see in the next chapter, the
second case—too little capital—describes most actual economies, ncluding that
of the United States )

Starting With Too Much Capital We first consider the case in whaich the
cconomy begins at a steady state with mare capital than it would have in the
Golden Rule steady state. In this ease, the policymaker should pursue policics
aimed at reducing the rate of saving in onder to reduce the capital stock. Suppose
that these policies succeed and that at some point—call it time t;—the saving
rate falls ta the level that will eventually fead to the Golden Rule steady state

Figure 7-9 shows what happens to output, consumption, and investment
when the saving rate falls, The reduction in the saving rate causes an imme-
diate increase in o ption and a d in n invest-
ment and deprecianion were equal in the inital steady state, investment will
now be less than depreciation, which means the economy is no longer in a
steady state. Gradually, the eapital stock falls, leading to reductions in output,
© I and These variables continue to fall untl the cecon-
omy reaches the new steady state. Because we are assuming that the new
steady state is the Golden Roule steady state, consumption must be higher than
it was before the change in the saving rate, even though outpur and invest—
ment are lower,

Reducing Saving When Starting With
More Capltal Than In the Golden Rule
Steady State This figure shows what hap-
pens over time to output, consumption, and
investment when the economy beging with
more capital than the Colden Rule level and
the saving rate is reduced. The reduction in
the saving rate (at time fg) causes an immedi-

Qurpue, y

: ate increase in consumprion and an equal
I\.____ decrease in investment. Over time, a5 the cap-
e P foosresresessianssseseien (ral stoek falls, outpue, consumption, and

investment fall rogecher, Becalse the econo-
my began with too much capital, the new
steady state has a higher level of consumption
than the initial steady state.

The saving rate
e
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MNuote that, compared to the old steady state, consumption is higher not only
in the new steady state but also along the entire path to it. When the capital stock
exceeds the Golden Rule level, reducing saving 15 clearly a good policy, for it
increases consumption at every point in hme.

Starting With Too Little Capital When the economy begins with less cap-
ital than in the Golden Rule steady state, the policymaker must mise the sanng
rate to reach the Golden Rule. Figure 7-10 shows whar happens. The increase
in the saving rate at time f; causes an immediate fall in consumption and 4 rise
in investment. Over time, higher investment causes the capirl stock to rise. As
capital accumulates, outpur, consumption, and investment gradually increase,
eventually approaching the new steady-state levels. Because the initial steady stare
was below the Golden Hule, the increase in saving eventually leads to a higher
level of consumption than that which prevailed initally.

Daoes the increase in saving that leads to the Golden Rule steady state rase
economic welfare? Eventually it does, because the new steady-state level of
consumption is higher than the imitial level. Bur achieving that new steady
state requires an initial period of reduced consumption. Note the contrast to
the case in which the economy begins above the Golden Rule. Wihen the cwon-
omy begins above the Golden Rule, reaching the Golden Rule produces higher con-
sumption at all points in time. When the econvmy beging belmee the Golden Rule,
reaching the Golden Rule requires initially reducing consumiption to increase consump-
tion in the future,

When deciding whether to try to reach the Golden Rule steady state, policy-
makers have to take into account that current consumers and future consumers
are not abways the same people. Reaching the Golden Fule achieves the highest
steady-state level of' ¢ ption and thus benefits future generanons, But when

FIGURE 7

Increasing Saving When Starting With
Less Capital Than In the Golden Rule
Steady State This figure shows what hap-
pens over time (o oLtpUL, consumpnon, and
imvestment when the econamy begins with
less capital than the Golden Rule level and
the saving rate 15 increased, The increase in
the saving rate (at time ;) causes an immedy

Ceﬂm:‘::ul:'{ = ate drop in consumption and an equal jump
d | B in investment. Over time, as the capital stock
: grows, ourput, consumpion, and investment
5 increase together. Because the econamy
_r—— began with less capital than the Golden Rule
Sl level, the new steady state has a higher level
Jnsssanent, PR it *  efconsumption than the initial steady state.
f Time
The wang rate
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the economy is initially below the Golden Rule, reaching the Golden Rule
requires raising investment and thus lowering the consumption of current gen-
crations. Thus, when choosing whether 1o increase capital accumulation, the
policymaker faces i tradeoff among the welfare of dilferent generations, A poli-
cymaker wha cares more about current generations than about future ones may
decide not to pursue policies to reach the Golden Rule steady state. By contrast,
a policymaker who cares about all gencrations equally will choose to reach the
Golden Bule. Even though current gencrations wall consume less, an infinite
number of future generations will benefit by moving to the Galden Rule.

Thus, optimal capital accumulation depends crucially on how we weigh the
interests of current and future generations. The biblical Golden Ruaule tells us,“do
unto others as you would have them do unto you™ If we heed this advice, we
give all penerations equal weight. In this case, it is optimal to reach the Golden
Rule level of capital—which is why it is called the “Golden Rule”

Population Growth

The basic Solow model shows that capital accumulation, by itself, cannot explain
sustained economic growth: high rates of saving lead to high growth emporar-
ily, but the economy eventually approaches a steady state in which capital and
output are constant. To explain the sustained economic growth that we observe
in most parts of the world, we must expand the Solow model to incorpomte the
other two sources of economic growth—population growth and technological
progress, In this section we add population growth to the model.

Instead of assuming that the population is fixed, as we did in Sections 7-1
and 7-2, we now suppose that the population and the labor force grow at a
constant rate n. For example, the US, population grows about 1 percent per
year, so n = (101, This means that if 150 million people are working one year,
then 151.5 million (1.U1 % 150) are working the next year, and 153,015 mil-
hon (1.01 % 151.5) the year after that, and so on.

The Steady State With Population Growth

How does population growth affect the steady state? To answer this question, we
st discuss how population growth, along with investment and depreciation,
influences the accumulation of capital per worker, As we noted before, invest-
ment raises the capital stock, and depreciation reduces it. But now there is a third
foree acting to change the amount of capital per worker: the growth in the num-
ber of workers causes capital per worker to [l

We continue to let lowercase letters stand for quantities per worker, Thus, k=
K/Lis capital per worker, and y= ¥/ L s output per worker. Keep in mind, how-
cver, that the number of workers is growing over nme.

The change in the capital stock per worker is

Ak=i— (5 + n)k.
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This equation shows how investment, depreciation. and population growth mflu-
ence the per-worker capital stock, Investment increases k, whercas deprecianon
and population growth decrease k. We saw this equation earlier in this chapter
for the special case of a constant population (1 = 0).

We can think of the term (§ + n)k as defining break-even investment—the smount
of investment necessary to keep the capital stock per worker constant. Break-even
investment includes the depreciation of existing capital, which equals &k, Tt ako
includes the amount of investment necessary to provide new workers with capital,
The amount of investment necessary for this purpose is nk, because there are n new
workers for each existing worker and because k is the amount of capital for cach
worker, The equation shows that popul growth reduces the accumulation of
capital per worker much the way depreciation does. Depreciation reduces b by
wearing out the capital stock, whereas population growth reduces & by spreading
the capital stock more thinly among a larger population of warkers.®

Our analysis with population growth now proceeds much as it did previous-
Iy. Farst, we substitute sf{k) for i, The equation can then be written as

= (k) = (5 + u)k.

To see what determines the steady-state level of capital per worker, we use Fig-
ure 7-11, which extends the analysis of Figure 7-4 to include the effects of pop-

Populatien Growth In the
Solow Model Depreciation
and population growth are two
reasons the capital stock per
worker shnnks. IFn s the rate of
popalation grawth and & is the
rate of depreciation, then (& +
Imestment, af (k) )k is break-rvon smvestment—the -
amount of investment necessary
to keep constant the capital
stock per worker k. For the
economy 1o be in a steady state,
investment 5{{k) must offset the
effects of depreciation and pop-

Break-even
ivestrent, (§+ a)k

- ulation growth (8 + a)k This is
ke Capiral represented by the crossing of

; perworker, k  the two curves,
The sivady srate

* Mathonatical it Formally derrving the squation foe the change i b requires 3 bit of calculn
Nore that the change in k per unit of fime &5 d/dt = d(R/L1/de Atter apphang the stundsed rulsy
of caliwlus, we can write this as dk/de = (1 DR /dr) — (KL {dL/d4. Now e the fllowing fa
ta substitite in this equation: #K7/ &K and (1407 L = n. After 3 bit of manipulation, this
produces the equation in the text
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ulation growth, An economy it in a steady state if capital per worker k is
unchanging. As before, we designate the steady-state value of k as £*, IF k s less
than k*, investment is greater than break-even investment, so k rises, 1F k is greater
than k*, investment is less than break-even investment, so & falls.

In the steady state, the positve effect of investment on the capital stock per work-
er exactly halances the negative effects of depreciation and population growth. That
15,0t k¥, Ak =0 and #* = 5L* + nk*. Once the economy is in the steady state, invest-
ment has two purposes. Some of it (8k%) replaces the depreciated capital, and the
rost (nik®) provides the new workers with the steady-state amount of capital

The Effects of Population Growth

Population growth alters the basic Solow model in three ways. First, it brings us
closer to explanmyg sustamed cconomic growth. Tn the steady state wath popu-
Lition growth,

il per worker and output per worker are constant. Because
the number of workers 15 growing at rate n, however, fofal capital and ol out-
put must also be growing at rate #. Hence, although population growth cannot
explain sustained growth in the standard of living (because output per worker is
constant in the steady state), it can help explain sustained growth in total output,

Second, population growth gives us another explanation for why some coun-
tries are rich and others dre poor. Consider the effects of an increase in popu-
lation growth, Figure 7-12 shows that an increase m the mte of population

FIGURE 7-12

Investment, The Impact of Population
break-even {8+ n )k Growth An increase in the rate
Imvesement. of population growth from ny to

1 An imerease ny shifts the line representing
population growth and depreci-
ation upward. The new steady
stace ki has a lower level of cap-
ical per worker than the ininal
steady state kT, Thus, the Solow
mg{e&;udl:u that economies
with higher rates of population
growth will have hww:-wltu[s of
«capital per worker and therefore
lower incomes.
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growth from ny to #y reduces the steady-state level of capital per worker from
kY to k% Because * is lower and because 3* = f{k*), the level of output per
worker y“ ¥ also lower, Thus, the Solow model pn:dicu that countries with
higher population growth will have lower levels of GDP per person. Notice that
a change in the population growth rate, like a change in the saving rate, has a
level effect on income per person but does not affect the steady—state growth
rate of income per person.

Finally, population growth affects our eniterion for determining the Golden
Rule (consumption-maximizing) level of capital. To see how this critenon

b note that ¢ ption per worker is

=y =i
Because steady-state output is flk*) and steady-state investment is (5 + n)k*, we
can express steady-state consumption as

& = (k) — (& + n)k*.

Using an argument largely the same as before, we conclude that the level of E*
that maximizes consumption is the one at which

MPK=58+n,
or equivalently,
MPK -6 =n.

In the Golden Rule steady state, the marginal product of capital net of depreci-
ation equals the rate of population growth.

Population Growth Around the World

Let’s return now to the question of why standands of lvang vary so moch around
the world. The analysis we have just completed suggests that population growth
may be one of the answers. According to the Solow model, a nation with 2 high
raee of populanion growth wall have a low steady-state capital stock per worker and
thus also a low level of income per warker, In other words, high population growth
tends to impoverish 2 country because it is hard to maintain a high level of eapinl
per worker when the number of workers is growing quickly. To see whether the
evidence supports this conclusion, we again look at cros-country data,

Figure 7-13 15 a scatterplot of data for the same 96 countrics examined in the
previous case study (and in Figure 7-6). The figure shows that countries with
high races of population growth tend to have low levels of income per person.
The international evidence is consistent with our model's prediction that the rate
of papulation growth i one determinant of a country’s standard of living.

This conclusion s not lost on policymakers. Those trying to pull the
warld's poorest nations out of poverty, such as the advisers sent to developing
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ductign, Incaime and Prices at the University of Pennayhania,

Seprember 2006,

mations by the World Bank, often advocate reducing fertility by increasing
education about irth-control methods and expanding women's job opportu-
nities, Toward the same end, China has followed the totalitarian policy of
allowing ounly one child per couple, These policies to reduce population
growth should, if the Solow model s right, raise income per person in the
long run,

In interpreting the cross-country data, however, it is important to kecp in
mund that correlation does not imply causation. The data show that low popu-
lation growth is typically associated with high levels of income per person, and
the Solow model offers one possible explanation for this face, but other explana-
nons are also possible. It is conceivable that high income encourages low popu-
lation growth, perhaps because birth-control techruques are more readily
available in richer countries, The international data can help us evaluate a theo-
ry of growth, such as the Solow model, because they show us whether the the-
ory’s predictions are borne out in the world. But often more than one theory can
explun the same facts. m
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growth from uy to ny reduces the steady—state level of capital per worker from
EY to k3. Because k* is lower and because y* = f{ik*), the level of outpat per
worker §* 15 also lower, Thus, the Solow model predicts that countries with
higher population growth will have lower levels of GDP per person. Notice that
a change in the population growth rate, like a change in the saving rate, has a
level effect on income per person but does not affect the steady-state growth
rate of income per person.

Finally, population growth affects our criterion for determining the Golden
Rule (consumpton-maximizing) level of capital. To see how this criterion
changes, note that consumption per worker is

c=y—i

Because steady-state output is f{k*) and steady-state investment is (5 + n)k® we
can express steady-state consumption as

& = fk*) — (5 + n)k*.

Using an argument largely the same as before, we conclude that the level of i*
that maximizes consumption is the one at which

MPE=8+n,
or equivalently,
MPK =8 =n.

In the Golden Itule steady state, the marginal product of capial net of depreci-
ation equals the rate of population growth

Population Growth Around the World

Lets eturn now to the question of why standands of living vary so much around
the world. The analysis we have just completed suggests thar population growth
may be one of the answers, According 1o the Solow model, 2 nation with a high
nte of population growth wall have a low steady-state capital stock per worker and
thus abo a Jow level of incone per worker. In other wonds, high population growth
tends to impoverish a country because it i hard to maintain a high level of eapital
per worker when the number of workers is growing quickly, To see whether the
evidence supports this conelusion, we again look at cross-country data

Figure 7-13 1 a scatterplot of data for the same 96 countries examined in the
previots case study (and in Figure 7-6). The fgure shows that countries with
high rates of population growth tend to have low levels of income per persan
The international evidence is consistent with our model’s prediction that the rate
of population growth is one determuinant of a country’s standard of living,

This conclusion s not lost on policymakers. Those tryving to pull the
world’s poorest nations out of poverty, such as the advisers sent to developing
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nations by the World Bank, often advocate reducing fertility by increasing
education about birth-control methods and expanding women's job opportu-
nities. Toward the same end, China has followed the totalitarian policy of
allowing only one child per couple, These policies to reduce population
growth should, if the Solow model is right, raise income per person in the
long run.

In interpreting the cross try data, | L 1t 15 dmp to keep in
mind that corelation does not imply causation. The data show that low popu-
lation growth 15 cypically associated with high levels of income per person, and
the Solow model offers one possible explanation for this fact, but other explana-
tions are also possible, It is conceivable that high income encourages low popu-
lation growth, perhaps becawe birth-control technigues are more readily
available in richer countries, The international data can help us evaluate a theo-
ry of growth, such as the Solow model, because they show us whether the the-
ory’s predictions are borne out in the world. But often more than one theory can
explain the same facts. m
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Alternative Perspectives on Population Growth

The Solow growth model highlights the interaction between population
growth and capital accumalation. In this model, high population growth
reduces output per worker because rapid growth in the number of workers
forces the capital stock to be spread more thinly, so in the steady state, each
worker i equipped with less capital. The model omits some other potential
effects of population growth. Here we consider two—one emphasizing the
interaction of population with natural resources, the other emphasizing the
interaction of population with technology.

The Malthusian Model In his boak Aw Essay on the Principle of Population as
It Affects the Futore Inprovement of Seciery, the early economist Thomas Robert
Malthus (1766-1834) offered what may be history’s most chilling forecast.
Malthus argued that an ever increasing population would continually strain
sacicty’s ability to provide for itself. Mankind, he predicted, would forever live
in poverty.

Malthus began by noting that “food is necessary to the existence of man" and
that “the passion berween the sexes is necessary and wall remain nearly in s pre-
sent state” He concluded thar “the power of population is infinitely greater than
the power in the earth to produce subsistence for man! According to Malthus,
the anly check on population grewth was “misery and vice™ Attempis by char-
ities or governments to alleviate poverty were counterproductive, he argued,
because they merely allowed the poor to have more children, placing even
[Breater straing on society’s productive capabilities.

The Malthusian model may have described the world when Malthus lived, but
its prediction that mankind would remain in poverty forever has proven very
wrong, The world population has increased about sixtold over the past two cen-
turies, but averge lving standards are much higher. Because of economic
growth, chronic hunger and malnutrition are less common now than they were
in Malthus's day. Fasnines occur from tme to time, but they are more aften the
result of unequal income distributian ar political instability than the inadequare
production of fyod.

Malthus filed to fareses that growth in mankind's ingenuity would more
than offiet the effects of a larger population. Pesticides, fertilizers, mechanized
farm cquipment, new crop varietics, and other technological advances tha
Malthus never imagined have allowed each farmer to feed ever greater num-
bers of people. Even with more mouths to feed, fewer farmers are necessary
because each farmer 15 50 productive. Today, fewer than 2 percent of Ameri-
e work on farms, producing enoygh food to feed the nation and some
EXCess 10 export as well,

I addition, although the “passion between the sexes” is just as strong now as
it was in Malthuss day, the link berween pasion and population growth that
Malthus asumed has been broken by modern birth control. Many advanced
nations, such as those in western Europe, are now expericncing fertlity below
replacement rates. Over the next century, shrinking populations muay be mote
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likely than rapidly expanding ones. There ts now little reason to think that an
ever expanding population will overwhelm food production and doom mankind
to poverty.”

The Kremerlan Model While Malthus saw population growth as a threat
to vising living standards, cconomist Michael Kremer has suggested
that world population growth is a key drwver of advancing economic pros-
periry. If there are more people, Kremer argues, then there are more scien-

tists, inventors, and engineers to contribute to ion and technological

progress.

As ewidence for this hypothesis, Kremer begins by noting that over the
broad span of human history, world growth rates have increased rogether with
world papulation. For example, world growth was more rapid when the warld
population was 1 billion (which cccurred around the year 1800) than it was
when the population was only 100 million (around 500 B.C.). This fact 1s

with the hypothesis that having more people induces more tech-
nological progress.

Kremer's second, more compelling piece of evidence comes from comparing
regions of the world, The melting of the polar ice caps at the end of the ice age
around 10,000 B Qooded the land bridges and separated the world into sev-
eral distinet regions that could not communicate with one another for thousands
of years, If technological progress 1 more rapid when there are more people to
discover things, then the more populous regions should have experienced more
rapid growth.

And, indeed, they did. The most successful region of the world in 1500
{when Columbus reestablished hnological eontaet) included the “Old
Werld” civilizavions of the large Eurasia—Africa region. Mext in technologi-
cal development were the Aztee and Mayan civilizations in the Americas,
foll i by the hunter-gal s of Australia, and then the primitive people
of Tasmania, who lacked even fire-making and maost stone and bone tools
The least populous ssolated region was Flinders Island, a tny island between
Tasmamia and Australia. With few people to contribute new innovations,
Flinders Island had the least technological advance and, in fact, seemed
to regress, Around 3000 B.C., human society on Flinders Island died our
completely.

Kremer concludes from this evidence that a large population is a prerequisite
for teehnological advance.”

* For modern analvies of the Malthusin model, see Oded Galor and David N Weil, "Population,
Technology, and Growth: From Malth 5 o the 1 hic Tramition and
Beyond” Anierian Eonanic Reviene 90 (September 2000); B06-828, and Gary D Hansen and
Edward € Prescort, “Malthus 1o Solow” Amecn Eronende Review 92 (September 2002):
1205-1217

7 Michacl Kremer, *Topulanon Growth and Technalogical Change: One Million 1.C 1o 19907
Quuartedy Journal of Econamics 108 (Augmet 1993). 681716
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Conclusion

This chapter has started the process of building the Solow growth model. The
mode] a5 developed so far shows how ssving and population growth determine
the economy’s steady-state capital stock and its steady-state level of income per
pemsan. As we have seen, it sheds light on many features of actual growth expe-
riences—why Germany and Japan grew so rapidly after being devastated by
World War 11, why countrics that save and invest a high fraction of their output
are richer than countries that save and invest a smaller fraction, and why coun-
tries with high rates of population growth are poorer than countries with low
rates of population growth.

What the mode! cannot do, however, is explain the persistent growth in liv-
wng standards we observe in miost countries. In the model we have developed so
far, output per worker stops growing when the cconomy reaches its steady state.
To explain persistent growth, we need to i § technol | progress into
the model, That is our first job in the next chapter.

Summary

1. The Solow growth model shows that in the long run, an economy’s rate of
saving determines the size of its capital stock and thus is level of
production, The higher the rare of saving, the higher the stock af capital
and the higher the level of cutput.

2, In the Solow model, an increase in the rare of saving has a level effect on
income per person: it causes a period of rapid growth, but eventually that
growth slows i the new steady state 15 reached. Thus, although a high sav-
ing nate yields a high steady-state level of output, saving by itself cannat
penerate persistent economic growth,

3. The level of capiral that maximizes steady-state consumption is called the
Golden Rule level. If an economy has more capital than i the Golden
ILule steady state, then reducing saving will increase consumption at all
points in time, By contrast, if the economy has less capital than in the
Golden Rule steady state, then reaching the Golden Rule requires increased
nvestment and thus lower consumption for current generations,

4. The Solow model shows that an economy’s rate of population growth i
another long-run determunant of the standard of living, According to the
Solow model, the higher the rate of population growth, the lower the
steady-state levels of capital per worker and output per worker. Other
theorics highlight other cffects of population growth. Malthus suggested
that population growth will strain the natural resources necessary to pro-
duce food; Kremer suggested that a large population may promote
technolegical progress.
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KEY CONCEPTS

Solow growth model Steady state Golden Rule Jevel of capital

QUESTIONS FOR REVIEW

1. In the Solow model, how does the saving rate state? With less capital than in the Golden Rule

affect the steady-state level of income? How steady state? Explamn your answers.

does it affect the steady-state rate of growth? 4. In the Solow model, how does the rare of popu-
2. Why mught an economic policvmaker choose lation growth affect the steady-state level of

the Golden Rule level of capial? income? How does it affect the steady-state rate
3. Might a policymaker choase a steady stare with af growth?

more capital than in the Golden Rule steady

PROBLEMS AND APPLICATIONS

1. Country A and country B both have the worker and consumption per worker. How
production function many years will it be before the consumprion
Y= FK, L) = K202 in country B is higher than the consumprion
a. Does thus production function have constant n counery A?
returns to scale? Explain, 2. In the discussion of German and Japanese
B What is the per-worker production function, postwar growth, the text describes what happeny
¥ =7 when part of the capital stock is destroyed in a
war. By contrast, suppose that a war does not
. Assume that nesther country experiences

directy affect the capinl stock, bus that casualties
" growth or | progress reduce the labor force. Assume the econamy was
and that 5 percent of capinal depreciates cach i & stcady stace befose the war, the siving fatc i
year. Assume further that country A saves 10 unchanged, and the rate of populstion growth
percent af output each year and country B Al thi AVAE PCAEIE 16 ieema).

saves 20 percent of output cach year. Using
your answer from part (b) and the steady-state
condition that investment equals depreciation,
find the steady-state level of capital per work-

What is the immediate impact of the war on
total eutput and on output per person?

[

What happens subsequently 1o outpur per

=

er for cach country. Then find the
steady-state levels of income per worker and
consnmuprion per worker.

Suppose that both countrics start off with a
capital stock per worker of 2. What are the
levels of incame per worker and consumpton
per worker? ILemembering that the change in
the caputal stock 1 svestment less
depreciation, use 3 caleulator or a computer
spreadiheet to show how the capital stock per
warker will evolve over time in hoth
eountries. For each year, caleulate income per

warker in the postwar economy? Ts the
growth rate of output per worker after the
war snualler or greater than normal?

Consider an economy described by the produc-

tion fanction: ¥ = FIK, 1) = KM,

3. What 15 the per-worker production function?

b Assumung no population growth or
technological progress, ind the steady-state
capital stock per worker, output per worker,
and consumption per wutker as a function of
the saving rate and the deprecanion rate.
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€ Asmne that the deprecianon rtc 1 10
percent per year. Make a able showing
steady-state capital per worker, output per
warker, and consumption per worker for sav-
ang rates of O percent, 10 percent, 20 percent,
30 percent, and 5o an. (You will need a caleu-
Lutar with an exponent key for this) What
HVINg Gie maximizes output per worker?
What saving rate maxinuzes corsumption
per worker?

4 (Hander) Use calculus to find the marginat
product of capital. Add to your bl the mar-
ginal product of capital net of depreciation

for each of the saving rates. What docs your
nable show?

4. "Devering a larger chare of national output to
wnvestment would help restore rpid prod

growth of outpue per person. Consider the
effects both in the steady state and in the trani-
tion between steady states.

. In the Solow model, population growth leads o

steady-state growth in total outpur, but not n
output per worker. Do you think this would sl
be true if the production function exhibited
increasing or decreasing retuens to scale?
Explsin. (For the definitions of increasing and
decreasing neturns to scale, see Chapter 3,"Pob-
lemns and Applications,” Problem 2.)

. Consider how unemployment would affect the

Solow growth model. Suppose that output is
produced acearding to the productuon function
Y =K1 — WL, where K15 capital, Lis
the l.llmr force, and w13 the natural fate of

growth and rising lwing standards” Ma you
agree with this elum? Explain.

5, One view af the consumption function is that
warker have hugh propensties to consume and
capitalists have Jow propensities to consume. To
explore the implicasians of this view, suppose
that 2 economy conwmes all wage income and
saves all capital income. Shonw that if the factors
of procuction earn their marginal product, this
economy reaches the Golden Rule level of capi-
tal. (Hint: Begin with the wlentity that savng
equals investnient. Then use the steady-state
condinien that investment is just enough 1o keep
up with depreciation and population growth
and the fact that saving equals capital income n
this cconomi)

6. Many demiographers predict that the United
States will have zero population growth n the
owenty-first century, im contrast to average popu-
btian growth of about | percent per year i the
twenticth contury. Use the Salow model to fore-
cast the effect of this dowdawn in population
growth on the growth of wial sutput and the

The national saving rate is 4,
the !:'hur force grows at rate n, and capital
depreciates at rate .

3. Express output per worker (y = Y/[jasa
funcoon of capital per worker (k= K/L) and
the nawral e af unemployment. Describe
the steady state of this ceonomy,

-3

Suppose that some change in gov rent
pobiecy reduces the natural rate of unemploy-
ment. Describe how this change affects out-
put both immediately and over tune. Is the
steady-state cffcct an output larger or smaller
than the immedite effect? Explain,

. Choose two countries that interest you—one

rich and one poor, What is the income per per-
son in each country? Find some data on country
chanscteristics that might help explain the differ-
ence in ncome; investment rates, population
growth rates, educational sttanment, and so on.
{[int: The Web site of the World Bank,
wwwworldbank.ong, s ene plice to find such
data) How mighe you figure out which of these
factors i most responsible for the observed
mcome difference?



CHAPTER

Economic Growth Il
Technology, Empirics, and Policy

Is there same action a government aof India could take that would lead the
Indian cconomy to grow like Indonesias or Egype’s? If so, what, exactly? If
wal, welvar i it abour the “marre of India® that wakes it 502 The consequences
Sor Buiaau welfare involved i suestivns like these are simply stagpering: Chire
ane starts to think about e, it ic hard o thinde abour anything else.

—Robert E. Lucas, Jr, 1988

nomic growth, With the basic version of the Solow growth model as our
starting point, we take on four new tasks,

Our fint task s to make the Solow model more general and realistic, In
Chapter 3 we saw that capital, labor, and technology are the key determinants of
a nanon’s production of goods and services. In Chapter 7 we developed the
Solow model tw show haw changes in capital {through saving and investment)
and changes in the libor force (through population growth) affect the econo-
my’s output. We are now ready to add the third source of growth—changes in
technology—to the muix. The Solow model does not explan technologieal
progress but, instead, takes it as exogenously given and shows how it interaces
with other variables in the process of economic growth

QOur second task 15 to move from theory to empirics. That is, we cansider haw
well the Solow mwdel fits the facts. Over the past twe decades, a large lterature
has examined the predicuons of the Solow model and other models of eco-
nomic growth. It turns out thae the glass s both half full and half empry. The
Selow model can shed much light on international growth experiences, but it is
far from the last word on the subject.

Tlm chapter continues our analysis of the forces governing long-run cco-

Qur third task 15 to exanune how a nation’s public policies can influence the
Tevel and growth of its citizens” standard of living. In particular, we address five
questions; Should our soc more or less? How can policy nfluence the
Are there some types of investment that policy should especially
? What institutions ensure that the economy’s resources are put to
their best use? How can policy increase the rate of rechnological progress? The

rate of savin
encourage?

221



222 | pART 111 Growth Theory: The Ecanomy in the Very Long Run

Solow growth model provides the theoretical framework within which we con-
sider these policy wssues.

QOur fourth and final task is to consider what the Solow model leaves out. As
we have discussed previonsly, model help us understand the world by simplify-
ing it. After completing an analysis of a model, therefore, it is important to con-
sider whether we have oversimplified matters. In the last section, we examine a
new set of theories, called endogenans growth theories, which help to explain the
technological progress that the Solow model takes as exogenous

@B Technological Progress
in the Solow Model

So far, our presentation of the Solow madel has assumed an unchangng reh-
tionship between the inputs of capital and labor and the output of goods and ser-
vices, Yot the model can be modified to include exogenous technological
progress, which over time expands society’s production capabulities.

The Efficiency of Labor

To incorporate technological progress, we must return to the production func-
tion that relates total capital K and total labor L to total output ¥, Thus far, the
preduction funcoon has been

Y= HK, L).
We now write the production function as
Y=FK, L% E),

where E s 2 new (and somewhat abstract) varuble called the efficiency of labor.
The efficiency of labor 1 meant to reflect society’s knowledge about production
methods: s the avalible technology improves, the efliciency of libor nses, and each
hour of work contributes more to the production of goods and services, For
instance, the efficency of libor wse when bly-line production fi d
manufacturing in the carly rwenticth century, and it rose again when compureriza-
tion was introduced in the Lite rwenticth century. The efficiency of bibar ko rises
when there are improvements i the health, education, or skills of the hibor force.
The term L % E can be interpreted as measuring the effecrie mumber of work-
er It takes into account the mimber of actual workers L and the efficiency of
cach worker E. In ather wonds, L measures the number of workers in the labor
force, whereas L X E measures both the workers and the technology with which
the typical worker comes equipped. This new production function states that
total output ¥ depends on the inputs of capital K and cffective workers L x E
The esence of this approach to modeling technological progress is that
increases in the efficiency of labor E are analogous to increases in the libor
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force L. Suppose, for example, that an advance in production methods makes
the efficiency of labor I double between 1980 and 2010. This means that a
single worker in 2010 s, in effect, as productive as two workers were in 1980,
That s, even if the actual pumber of workers (L) stays the same from 1980 to
2010, the effective number of workers (L % E) doubles, and the economy ben-
efits from the increased production of goods and services.

The simplest assumption about technological progress is that it causes the effi-
ciency of labar E to grow at some constant rate g For example, if g = 0.02, then
each unit of labor becomes 2 percent more efficient cach year: output increases
as if the labor force had increased by 2 percent more than it really did. This form
af u:hnolugn:ﬂ pmgmss is taif:d Mmr augmenting, and g 15 called the rate of

g Because the labor force L is
Erowing at o ", Jm! the Ll'ﬁru.m.) nl'c.u b unit of labor I is growing at rate g,
the effective number of workers L % E is growing at rate n + ¢,

The Steady State With Technological Progress

Because technological progress 13 modeled here as labor augmenung it fits into
the model i much the same way as § lation growth, Tec gical

does not canse the actual number qt workers to increase, but because each
worker in effect comes with more units of labor over time, technological
progress causes the effective number of workers to increase. Thus, the analytic
toals we used in Chapter 7 to study the Solow model with population growth
are easily adapted to studying the Solow model with libor-augmenting tech-
nological progress.

Wo begln by :erunsudcrmg our notanen. Previously, when there was no tech-

gical progress, we Iyzed the cconomy in terms of quantitics per worker;

now we can generalize that approach by analyzing the economy in terms of
quanuties per effective worker. We now let k = K/(L % E) stand for capital per
effective worker and y = Y/(L % E) stand for output per effective worker, With
these defimbions, we can again write y = flk).

Our analysis of the cu\num} proceeds just as it did when we examined pop-
ulation growth. The eq g the evol of k over ime becomes

Ake=sf(k) = (6 + n + ghk

As before, the change m the capital stock Ak equals investment sf{k) minus break-
even investment (8 + n + gk, Now, however, because k= K/(L % F), break-even
investment includes three terms: to keep k constant, 8k s needed to replace depre-
ciating capital, nl s needed to provide capital for new workers, and gk is needed to
provide capital for the new “effective workers” created by technological progress.!

¥ Matheuatical wate This modsl with technological progress 11 a stract generalization of the mosdel
analyzed in Chapter 7 I particular, of the efficiency of labor 15 constant at E =1, then g =1, and
the definstions of b and y reduc aue previans defininone, In this case, the more general model
cenudered here smpliies precisely 1o the Chapter 7 vernon af the Salow model.
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Technologlcal Progress and
Break-even imestment, (& + 1 + g)k the Solow Growth Model
Labor-augmenting technolagi-
cal progress at rate g enters our
analysis of the Solow growth
madel in much the same way
as did population growth at
rate o, Now that k is defined as
the amount of capital per
effectve worker, increases in
the effective number of warkers
because of technological
progress tend to decrease k In
the steady srate, investment

: sf(k) exactly offcets the reduc.
—— k* Capital per effective worker, & tions in k astributable to depre-
The steady ciation, population grawth,
i) and technological progress.
b

As shown in Figure 8-1, the inclusion of technological progress does not
substantually alter our analysis of the steady state, There is one level of k,
denoted ¥, at which capital per effective worker and output per effective
worker are constant. As before, this steady state represents the long-run equi-
hibrium of the cconomy.

The Effects of Technological Progress

Table 8-1 shows how four key variables behave in the steady state with techno-
logical progress. As we have just seen, capital per effective worker k is constant in
the steady state, Because y = fik), output per effective worker is also constant. It
15 these quantities per effectuve worker that are steady in the steady stare.

From this information, we can also infer what is happening to variables that
are not expressed m units per effective warker. For instance, comuder output per
actual worker Y/L = y x E. Because p is constant in the steady state and E is
growing at rate g, output per worker must also be growing at rate ¢ in the steady
state. Similarly, the economy's total output is V' =y % (E % L). Because y is con-
stant in the steady state, E b growing at rate g, and L is growing at rate n, total
output grows at mie o + ¢ in the steady state.

With the addition of rechnological progress, our nodel can finally explain the
sustained increases in standards of living that we observe, That is, we have shown
that technological progress can lead to sustained growth in output per worker
By conrast, a high rte of saving leads to 3 high rate of growth only untl the
steady state is reached. Once the economy is in steady state, the rate of growth
of output per worker depends only on the rte of technological progress. Awonl-
ing e the Solow model, only tecinologual progress can cxplain sustained growdh and per-
sistently rising hving shondands.
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TABLE 8-1

Steady-State Growth Rates in the Solow Model
With Te:hnolog[:al Progress

Variable Symbal Suady-suu Growih ace I8
Capital per effective worker k=Kf{ExL) o
| Output per effective warker y=YExL)=fk) ]
| Output per worker Yil=yxE £
Total outpuc Ymyx(ExL) n4g
The introd of technological progress also madifies the criterion for the

Golden Rule. The Golden Roule level ufnpml is now defined as the steady state
that maximizes consumption per effective worker. Following the same agguments

that we have used before, we can show that steady-state consumption per effec-
tve worker 15

& = (1) = (6 + n+ Qk*.
Steady-state consumption i maximized if
MPE=8+n+g

ar
MPK~8=n+pg

That 15, at the Golden Tule level of capital, the net marginal product of capital,
MPK = &, equals the rate of growth of total output, n + g Because acnual
economics experience both population growth and technological progress, we
miust use this criterion to evaluate whether they have more or less capital than
they would at the Golden Rule steady state,

B From Growth Theory
to Growth Empirics

5o far in this chapter we have duced technol 1 progress into

the Solow model to explin sustained gmwlh in standards of I.wmg Let's now
discuss what happens when this theory is forced to confront the facts.

Balanced Growth

According to the Solow model, technological progress causes the values of many
variables to rise together in the steady state. This property, called balanced growth,
does a good job of deseribing the long-run data for the US. economy.
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Consider first output per worker ¥/L and the capital stock per worker K/L.
According to the Solow model, in the steady state, both of these variables grow
at g, the rate of technalogical progress. ULS. data for the past half century show
that ourput per worker and the capital stock per worker have in fact grown at
approximately the same rate—about 2 percent per year. To put it another way,
the capital-output ratio has remamed approamately constant aver time.

Technological progress also affects factor prices. Problem 3(d) ar the end of the
chapter asks you to show that, in the steady state, the real wage grows ar the rate of
technological progress. The real rental price of capital, however, is constant over
fime. Aygin, these predictions hold true for the United Sttes. Over the past 50
years, the real wage has increased about 2 percent per year; it has increased at about

the same rate 2 real GDP per worker, Yt the real rental price of capital (measured
a5 real capital income divided by the capiral stock) has remained about the sime.
The Solow models predicrion about factor prices—and the success of this
prediction—is especially noteworthy when contrasted with Karl Marx's theory
of the development of capitalist economies. Marx predicted that the return o
capital would dechine over tine and that this would lead to economic and polit-
ical erivis, Economic history has not supported Manc’s prediction, which partly
explaing why we now study Solow's theary of growth rather than Marx’s,

Convergence

Ifyou travel around the world, you will see remendous variation in living stan-
dards, The werld’s poer countries have average levels of income per person that
are less than one-tenth the average levels in the world’s rich countries. These dif-
ferences in mcome are reflected in almost every measure of the quality of life—
from the number of televisions and telephones per houschold to the infant
mortality rate and life expectancy.

Much research has been devated to the question of whether economics con-
verge over ume o one another. In particular, do economues that start off poor
subsequently grow faster than economies that start off rich? 1 they do, then the
world’s poor ccononues will tend to catch up with the world’s rich economies.
This property of catch-np is called convergence, IF convergence does not oceur,
then countries that start off behind are likely to renain poor.

The Solow model makes clear predicrions about when convergence should
occur, According to the model, whether two economies will converge depends
on why they differ in the first place. On the one hand, suppose two economies
happen by historical acadent to start off with different capital stocks, but they
have the same steady state, as determined by their saving rates, population growth
rates, and efficiency of labor. In this case, we should expect the twa economics
to converge; the poorer cconomy with the smaller capital stock wall naturally

grow more quickly to reach the steady state, (In a case study in Chapter 7, we
applied this logic to explin rapid growth in Germany and Japan after World War
11} On the other hand, if two economies have different steady states, perhaps
because the economies have different rates of saving, then we should not expect
convergence. Instead, cach economy will approach its own steady state.
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Experience is consistent with this analysis. In samples of economies with sim-
tlar cultures and policies, studies find that economies converge to one another at
a rate of about 2 percent per year. That is, the gap between rich and poor
economies closes by about 2 percent each year. An example is the economics of
individual American states. For historical reasons, such as the Civil War of the
18605, income levels varied greatly among states at the end of the nineteenth
century, Yet these differences have slowly disapyp i over time.

In international data, a more complex picture emerges. When researchers
examine only data on ncome per person, they find livfle evidence of conver-
genee: countries that start off poor do not grow faster on average than countries
that start off rich. This finding suggests that different countrics have different
steady states. IF statistical techniques are used to control for some of the deter-
nunants of the steady state, such as saving rates, population growth rates, and
accumulation of human capital (education), then once again the data show con-
vergence at a rate of ahout 2 percent per year. In other words, the economies of
the world exhibit wnditional wivergence: they appear to be converging to thei
own steady states, which in e are determined by such variables s saving, pop-
ulstion growth, and human capital.?

Factor Accumulation Versus Production Efficiency

As a matter of ac: iz, inter 1 diffe 25 1N income per person can be
attributed to either (1) differences in the factors of production, such as the quan-
nities of physical and human capital, or (2) differences in the efficiency with
which economies wse their factors of production. That is, a worker in a poor
country may be poor because he lacks tools and skills or because the tools and
skills he has are not being put to their best use, To describe this issue in terms of
the Solow model, the question 15 whether the large gap between rich and poor
is explained by differences in capial accumulation (including human eapital) ar
differences in the production function,

Much research has attempted to estimate the relative importance of these two
sources of income disparitics. The exict answer varies from study to study, but
bath factor accumulation and production efficiency appear important. Morcover,
3 eommon finding 1< that they are positively correlated: nations with high levels
of physical and human capital also tend to use those factors efficiently,”

There are several ways to interpret this positive correlation. One hypothesis is
that an effici y Ay ge capital 1 For ple, 2

? Robert Bareo and Xavier Sala-i-Marnn, "Convergence Acros States and Regions)” Buokings
Papers o Eravoneic Actboiry 1 (1991 107<182; and N, Gregory Mankiw, David Romer, and Dawnd
N Weil, “A Conmbuonion to the Empitics of Economic Geowrh,” Quarrerly Journal of Eronansies
(May 1992), 407437,

" obere B Hall and Chardes 1 Jones, "Wy Do Some Conntrics Produce S0 Much Mare Out-
put per Worker Than Others? Quurterly Jetermal of Eranomic 114 (February 1999); H3-116, and
Peter . Klenow and Andres Radnguez-Clare, “The Meoclasical Revwal w Growth Econonies:
Has It Gone Too Far?” NBER Maaveconemics Annial (1997): 73-103
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persan in a well-functioning economy may have greater resources and incentive
t0 stay in school and accumulate human capital. Another hypothesis is that cap-
ital accumulation may induce greater efficiency. If there are positive externalities
to physical and human capital, then countries that save and invest more will
appear to have better production funcoons {unless the research study accounts
for these externalities, which is hard to da). Thus, greater production efficiency
may cause greater factor accumulation, or the other way around.

A final hypothesis is that both factor accumulation and production efficiency
are driven by a common third variable. Perhaps the common third variable is the
quality of the nation’s institutions, including the government’s policymaking
process. As one economist put it, when governments screw up, they screw up big
tme, Had policies, such as high inflation, excessive budger deficits, widespread
market interference, and mmpant corruption, often go hand in hand. We should
not be surprised thar economies exhibiting these maladics both accumulate less
capital and fail to use the capital they have as efficiently as they might.

Is Free Trade Good for Economic Growth?

At least since Adam Smith, economists have advacated free trade as a policy that
pramotes natianal prosperity: Here is how Smith put the argument in his 1776
classic, The Wealth of Nutions:

It s & maam of every prudent mastes of a fanuly, never to attempt to make at
home what it will cost him more fo make than to buy. The milor does not attempt
to make bis own shoes, but buys them of the shoemaker. The shoemaker docs not
attempt to make his own clathes but employs a wilor. . ..

What is prsdence in the conduct of cvery private fanuly can scarce be folly n
that of 3 grear kingdom. I 2 foreign country can supply w with 2 commeoduy
cheaper than we ounselves can make it, better buy it of them wath some part of the
produce of our cwn industry employed i 3 way in whuch we have some advantage.

Today, economists make the case with greater rigor, relying on David Ricardo'’s
theory of comparative advantage as well as more modemn theories of interna-
tional trade. Acconding to these theories, a nation open to trade can achicve
greater production efficiency and a higher standard of living by specualizing in
those goods for which it has a comparative advantage.

A skeptic might point out that this is just 3 theory, What about the evidence?
Do nations that permut free trade m fact enjoy greater prospenity? A large body
of literature addresses precisely this question.

One approach s to ook at international data to see if countries that are apen
to trade typically enjoy greater prosperity. The evidence shows that they do.
Econonusts Andrew Warner and Jeffrey Sachs studied this question for the peri-
od from 1970 1 1989, They report that among developed nations, the open
economics grew at 23 percent per year, while the closed economies grew at 0.7
percent per year. Among developing nanions, the open economies grow ar 4.5



cHarTER 8 E ic Growth Il Technology, Empirics, and Palicy | 229

percent per year, while the closed economies again grew at 0.7 percent per year.
These findings are consistent with Smith's view that trade enhances prosperity,
but they are not conclusive, Correlanon docs not prove causation. Perhaps being
closed to teade is correlated with various other restrictive government policies,
and it is those ather policies that retard growth.

A second approach is to look at what happens when closed economies remove
their trade restrictions. Once again, Smith's hypothesis fares well. Throughout
history, when nations open themselves up to the wordd economy, the typical

result is 3 subsequent increase in growth. This occurred in Japan in the
1850+, South Korea in the 1960s, and Vietnam in the 1990s. But once again, cor-
relation does not prove causation. Trade liberali 15 often I d by

other reforms, and 1t is hard to disentangle the effects of trade from the effects of
the other reforms,

A third appmach ro measuring the impact of trade on growth, proposed by
economists Jefiicy Frankel and David Romer, is to look at the impact of geog-
raphy. Some countrics trade less simply hecause they are geagraphically disad-
vantaged. For example, Mew Zealand is disad ged compared to Belgi
because it is farther from other populous countrics. Similarly, landlocked caun-
trics are disadwvantaged compared to countries with their own seaports, Because
these geagraphical characteristics are correlated with trade, but arguably uncor-
related with other determinants of economic prosperity, they can be wsed 10
idenufy the causal impact of trade on income. (The statistical technigue, which
you may have studied in an cconometrics course, is called fnstremental varialies)
After analyzing the dar, Frankel and Romer conclude that “a rise of one per-
centage point in the ratio of trade to GDP increases income per person by ar
least ane-half percentage poine. Trade appears to mise income by spurring the
accumulation of human and physical capital and by increasing output for given
levels of capital”

The overwhelming weight of the evidence from this body of rescarch is that
Adam Smith was right. Openness to international trade is good for economic
growth.* m

EE Policies to Promote Growth

So far we have used the Solow model the tt 1 relationshis
among the different sources of ecanomic growth, and we have discussed some of
the empirical work that deseribes actual growth experiences. We can now use
the theory and evidence to help puide our thinking about economic policy.

# Jeffrey 1 Sachs and Andrew Wartier, " Economiic ieform and the Process of Global Integration,”
Hroubings Papers en Eeowemic Activaty (1993): 1-95; and Jeffrey A. Frankel and David Romer, "Docs
Trade Cause Growth?™ Amienican Eseraimcs Review 89 (June 1999): 379-3499,
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Evaluating the Rate of Saving

According to the Solow growth model, how much a nation saves and invess is
a key determinant of its citizens’ standard of living,. So lets begin our policy dis-
cussion with a natural question; is the rate of saving in the ULS, cconomy too low,
too high, or about right?

As we have seen, the saving rate determines the steady-state levels of capital and
output. One particular saving rate produces the Golden Rule steady state, which
maximizes consumption per worker and thus economic well-being. The Golden
Rule provides the benchmark against which we can compare the U.S, economy.

To decide whether the US. economy is at, above, or below the Golden Rule
steady state, we need to compare the marginal product of capital net of deprecia-
tion (MPK — &) with the growth rate of total outpur (i + ). As we established in
Section 8-1, at the Golden Rule steady state, MPK — & = u 4 g I the cconomy
is operating with less capital than in the Golden Roule steady state, then diminish-
ing marginal product tells us that MPE — & > nt + 2. In this case, increasing the rate
af saving will increase capital accumulation :md economic gmwth and, eventual-
Iy, lead to a steady state with higher o (alth prion will be
lower for part of the transition ta the new ﬂudy state). On 1I1e other hand, if the
economy has more capital than in the Golden Rule steady state, then MPK - &
<+ g In this case, capital accumulation is excessive: reduring the rate of saving
will lead ro higher consumption both immediately and in the long run.

To make this comparison for a real econony, such as the US. economy, we
need an estimate of the growth rate of output (1 + g) and an estimate of the net
marginal product of capital (MPK = 8). Beal GDP in the Unired States grows an
average of 3 percent per year, so # + g = 0.03. We can estimate the ner marginal
product of capital from the following three fcts:

1. The eapital stock is about 2.5 times one years GDI
2, Depreciation of capital is about 10 percent of GDP.
3. Capital incame 15 about 30 percent of GDP,

Using the notation of our model (and the result from Chapter 3 that capital own-
v carn income of MPK for each unit of capital), we can write these facts as

Lok=235p
2. 8k= 0.1y,
3. MPE X k= 1.3y
We solve for the rate of deprecianion & by dividing equation 2 by equation 1:
Sb/k = (0.15)/(2.5y)
&=0.04

And we solve for the marginal product of capital MPK by dividing equation 3
by equation 1;

(MPK % B)/k = (0.31)/(2.5y)
MPK =012
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Thus, about 4 percent of the capital stock depreciates each year, and the manginal
product of capital is about 12 percent per year, The net marginal product of cap-
inal, MPK — &, is about ¥ percent per year,

We can now see that the return to capital (MPK — 8 = 8 percent per year) is
well in excess of the economy’s average growth rate (i +g = 3 percent per year).
This fact, together with our previous analysis, indicates that the eapital stock in
the U5, economy is well below the Golden Rule level, In other words, if the
United States saved and invested a higher fraction of its income, it would grow
more rapidly and eventually reach a steady state with higher consumption.

This conclusion is not unigue to the U3, economy. When calculations simi-
lar to those above are done for other economies, the results are similar. The pos-
sibility of excesive saving and capital accumulation beyond the Galden Rule
level is intriguing as a matter of theory, but it appears not to be a problem that
actual ec face, Iny s £C sts are more often concerned with
insufficient saving. It is this kind of calculation that provides the intellectual
foundation for this cancern.®

Changing the Rate of Saving

The preceding caleulanons show that to move the ULS. cconomy toward the
Golden Rule steady state, policymakers should increase national saving. But how
can they do that? We saw m Chapter 3 thar, as 2 matter of sheer accounting,
higher national saving means higher public saving, higher private saving, or some
combination of the two. Much of the debate over policies to increase growth
centers on which of these options is likely to be most effective.

The most direct way in which the government affects national saving is
through public saving—the difference between what the government receives in
tax revenue and what it spends, When its spending exceeds its revenue, the gov-
ernment runs a budger deficlt, whicl represents negative public saving, As we saw
in Chapter 3, 3 budget deficit raises interest rates and crowds out investment; the
resulting reduction in the capital stock 15 part of the burden of the nanonal debre
on future generations. Conversely, if it spends less than it raises in revenue, the
povernment runs a budget surplis, which it can use 1o retire some of the nation-
al debt and stmulate mvestnient.

The government also affects I saving by nfl ing private saving—
the saving done by houscholds and firms. In particular, how much people
decide to save depends on the incentives they face, and these incentives are
altered by a variety of public policies, Many economists argue that high tax rates
on capitasl—including the corporate income tax, the federal mcome tax, the
estate tax, and many state income and estate taxes—discourage private saving by
reducing the rate of return that savers carn. On the other hand, tax-exempt
retirement accounts, such as IRAs, are designed to encourage private saving by

3 For more on thos topic and some international cnidence, see Andrew B Abel, N Gregory
Mankiw, Lawrence H. Summiers, and Richand ) Zeckhanser, " Ascsing Dynamic Efficiency: The-
orv and Evidence” Review of Econamic Studies 56 (1989): 1-19
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Establishing the Right Institutions

As we discussed earlier, ec ists who study international differences in the stan-
dard of living attribute some of these differences to the inputs of physical and
human capital and some to the productivity with which these inputs are used. One
reason nations may have different leveks of production efficiency is that they hane
different institutions guiding the allocation of scarce msources, Creating the right
institutions & important for ensuning that resources are allocated to their best use.

A nation's legal tradinion 15 an example of such an institution. Some coun-
tries, such as the United States, Australia, India, and Singapore, are former
calonies of the United Kingdom and, therefore, have English-style common-
law systems. Other nations, such as Italy, Spain, and most of those in Latin
America, have legal traditions that evelved from the French Mapoleonic
Code. Studies have found that legal protections for sharcholders and creditors
are stronger in English-style than French-style legal systems. As a resulr, the
Englich-style countries have better-developed capital markers. Nations with
better-developed capital markets, in turn, experience more rapid growth
because it is casier for small and start-up companies to fnance mvestment
projects, leading to a more cfficient allocation of the nation’s capital*

Another important institutional difference across countries is the qualiy of
government 1tself. Ideally, governments should provide 2 “helping hand” to the
market system by protecting property rights, enforcing contracts, promoting
competition, prosecuting fravd, and so on Yet povernments somctimes diverge
from this ideal and act more like 2 “grabbing hand" by using the authority of the
state to enrich a few powerful individuals at the expense of the broader com-
munity. Empirical studies have shown that the extent of corruption in a nation
is indeed a sigrificant determinant of economic growth.”

Adam Suuth, the yreat eighteenth-century economist, was well aware of the
tole of instirutions in economic growth, He ence wrote, “Little clse 15 requisite
10 carry a state to the highest degree of opulence from the lowest barbarism but
prace, easy taxes, and a tolerable administration of justice: all the rest being
brought about by the natural course of things.” Sudly, many nations do not enjoy
these three aimple advantages.

The Colonial Origins of Modern Institutions

International data show a remarkable correlation between latitude and cconom-
ic prosperity: nations closer to the equator typically have lower levels of income
per person than nations farther from the equaror, Ths fact s true in both the
northern and sputhern hemispheres

* Raficl La Pores, Rarenoig. Loper-de-Silansy, Andoe Shleien, and Boobers Vsl “Law and Foange™
Jourmed of Pobical Exvansy 106 (1998): 11131135 and Ros Levane and Robert G King.“Finance and
Growthy: Schumpeter Mught Be Raght” Quarterly founal af Esssunics 108 (1993} 717-737

* talas Mamn, “Cornupaos and Growth,” Quarterfy fourmal o

Zonemir 110 (1995) G81-T712.
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What explains the correlaton? Some economists have suggested that the trop-
ical climates near the equator have a direct negative impact on productivity. In
the heat of the tropics, agriculture is more difficult, and discase s more prevalent.
This makes the production of goods and services more difficult,

Although the direct impact of peography is onc reason tropical nations tend
10 be poor, it is not the whole story, Recent research by Daron Acemoglu, Simon
Johnson,and James Robmnson has suggested an indirect mechanism—the impact
of geography on institutions. Here is their explanation, presented in several steps:

1. In the h, eigh h, and h centuries, tropical climates
presented European scttlers with an inereased risk of disease, especially
malaria and yellow fever. As a result, when Europeans were colonizing
much of the rest of the world, they avoided setthng in tropical areas, such as
most of Africa and Central America. The European settlers preferred arcas
with more moderate climates and better health canditions, such as the
regions that are now the United States, Canada, and New Zealand.

2. In those arcas where Europeans settled in large numbers, the settlers established
Eumypean-like institunions that protected individual property rights and limited
the power of government. By contrast, in tmopical climates, the colonial powers
ofien set up “extractive” institutions, including authoritarian governments, so
they could take advantage of the area’s natural resources. These institutions
enriched the colonizers, but they did lirtle to foster ceconomic growth.

3. Although the en of colonial rule is oy long over, the early institutions that
the Europ hlished are strongly correlated with the modern
institutions in I.h: former colonies. In tropical mations, where the colonial
POWETS 560 up extractive institutions, there is typically less protection of
property rights even today. When the colonizers left, the extractive
institutions remained and were simply taken over by new ruling elites,

4. The quality of institutions is 3 key determinant of economic performance.
Where property rights are well protected, people have more incentive to
make the investments that lead to economic growth, Where property riglh
are less respected, as is typically the case in tropical nations, investment and
growth tend to lag behind.

This research suggests that much of the internanonal variation in living standards
that we observe today 15 a result of the Jong reach of history." m

Encouraging Technological Progress

The Solow model shows that sustamed growth in income per worker must come

from technological progress, The Solow model, however, takes technological

PIOTESS 35 €XOeTIOUS, it does nat explam it Unfortunately, the determinants of
logical progress are not well und ad

" Dy Acemorgli, Siman Johnson, and James A Robinson, ™ The Colonial Origins of Compar-
auve Develop An Empirical T - * American Feanamie Atsoctation 91 (December
2001) 13691401
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Despite this hmited understanding, many public policies are designed ro stim-
ulate rechnological progress. Mcm: of&n:s: pul\clrs encourage the private sector
to devate resources to tech T Far ple, the patent system
gives a temporary monopoly to inventors of new products; the tax code offers
% breaks for firms engaging in research and devel and
agencies, such as the National Science Foundation, dlrc\:tly subisidize: hisic
research i umversines. In addinon, as discussed above, proponents of industrial
policy argue that the government should take a more active role in promoting
specific industrics that are key for rapid technological advance,

In recent years, the encouragement of technological progress has taken on an
international dimension. Many of the companies that engage in research to
advance technology are located in the United States and other developed
nations. Developing nations such as China have an incentive to “free ride” on this
rescarch by not stnctly enforong incellectual property rights. That i, Chinese
companies often use the ideas developed abroad without compensatng the

patent holders. The United States has strenuously objected to this practice, and
China has promised to step up enfi If intellectual property rights were
better enforced around the world, firms would have more incentive to engage in
research, and this would promote worldwide technological progress.

The Worldwide Slowdown in Economic Growth:
1972-1995

Beginning in the early 19705, and listing until the mid-1990s, world palicy-
makers faced a perplexing problen: 3 global slowdown 1n economic growth
Table 8-2 presents data on the growth in real GDP per person for the seven
major econamies. Growth in the United States fell from 2.2 percent before
1972 ta 1.5 percent from 1972 to 1995, Other countries experienced similar or
more severe declines. Accumulated over many years, even a small change in the
rate of growth has a birge effect on economic well-bemg. Real income in the
United States today s almost 20 percent lower than it would have been had
growth renained at its previous level.

Why did this slowdown occur? Studies have shown thar it was attributable o
a fall i the rate at which the production function was improving over time, The
appendix to this chapter explins how economists measure changes in the pro-
duction function with a variable called roral factor productivity, which is elosely
rehated o the efficiency of libor i the Selow model. There are many hypothe-
ses to exphain this fill in productivity growth. Here are four of them,

M t Prot One possibility 15 that the productiviry slowdown
did not really occur and that it shows up in the data because the data are flawed
As you may recall fom Chapter 2, one problem in micasuring inflation is cor-
recting for changes 1 the quality of goods and services, The same issue arises
when mexsuning output and productivity, For instance, i technological advance
leads to mon: computers being bailt, then the increase in output and producuvity
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Gmwth Amlmll ttla Worl:l
GIIW'I'H 1N DUTPUT PER PERSON
(PERCENT PER YEAR)
1946-1972 1872-1935 1995-2007

29 1.8 2.2
43 1.6 1.7

57 20
1.5
4.9 23 1.2
| Japan 82 26 1.2
| United Kingdom 24 1.8 2.6
| United Stares 22 15 20

Soare: Angus Maddison, Phases of Coputalist Development { Oxford: Creford University Press,
1982}, OECD Natamal Accaunts, and Warkd Bamk: Woarld Develapmment fndicaton

15 casy to measure. But if technological advance leads to fister computers being
bualt, then output and productwvity have increased, bue that increase is more sub-
te and harder to measure. Government statisticians try to correct for changes in
quality; but d:;pm: their best efforts, the resulting dara are far from perfect.

L8] d quality imp mean that our standard of living is rising
more apidly than the official data indicate, This issue should make vs suspicious
of the data, but by itself it cannot explain the productivity slowdown, Ta explain
a slowdowen in growth, one must argue that the measurement problems got worse.
There is some indication that this might be so. As history passes, fewer people
work in industries with tangible and canly measured output, such as agriculoore,
and more work in industrics with intangible and less casly measured output,
such as medical services. Yet few cc believe that mie t problenis
were the full story.

Oil Prices When the productivity slowdown began around 1973, the obvious
hypothesis to explain it was the large increase i oil prices caused by the actions
of the OPEC oil cartel. The primary picce of evidence was the timing: produc-
avity growth slowed at the same time that oil prices skyrocketed. Over tune,
however, this explanation has appeared less hikely. One reason s that the accu-
muhted shortfall in productivity seems oo large 1o be explained by an increase
in oil prices—petroleum-based products are not that large a fracton of 4 typical
firm’s costs. In addition, if this explanation were right, productivity should have
sped up when political turmenl 1n OPEC caused oil prices to plumimet in 1986,
Unfortunately, that did not happen.

Worker Quality Some ccononusts suggest that the praductivity slowdown

nught luve been caused by changes in the libor force. In the early 19705, the
large baby-boom generation started leaving school and taking jobs. At the same



238 | panv 111 Growth Theary: The Ecanamy in the Very Long Run

time, changing social norms encouraged many women to leave full-time house-
work and enter the Lbor force. Both of these developments lowered the average
level of experience amang workers, which in turn lowered average productivity.

Other economists point to changes in worker quality as gauged by hunan
capital. Although the educational attainment of the labor force continued to
rise throughout this period, it was not increasing as rapidly as it had in the past.
Mareaver, dechining performance on some standardized tests suggests that the
quality of education was declining, If 5o, this could explin slowing productiv-
ity prowth.

The Depletion of Ideas Sall other cconomists suggest that the world start-
ed to run oot of new idess about how to produce in the carly 1970s, pushing the
economy into an age of slower technological prog These ec ists offen
argue that the anomaly is not the period since 1970 but the preceding mo
decades, In the late 19405, the econamy had a large backlog of ideas that had not
been Rally implemented because of the Great Depression of the 1930s and World
War 11 i the first half of the 1940s. After the economy used up this backlog, the
argument goes, 3 slowdown in productivity growth was likely. Indeed, although
the growth rates in the 197Us, 1980s, and early 1990s were disappointing com-
pared to those of the 19505 and 19605, they were not lower than average growth
rates from 1870 to 1950.

As any good doctor will tell you, sometimes a patient’s illness goes away on i
own, even if the doctor has failed to come up with a convincing diagnosis and
remedy. This seems to be the outcome of the productiviry slowdown. In the
middle of the 19905, economic growth took off, at least in the English-speaking
countrics of the United States, Canada, and the United Kingdom. As with the
slowdown in econamic growth in the 19705, the acceleration in the 19905 is hard
tor explan defininively. Bur at least part of the credit goes to advances in com-
puter and information technology, mcluding the liternet ]

) Beyond the Solow Model:
Endogenous Growth Theory

A chemist, a physicist, and an economist are all mpped on 3 desert sland, iry-
ing to figure out how ro open a can of food

“Let's heat the can over the fire until it explades,” says the chemist.

“Na, " says the physicst, “lets deop the can onto the rocks from the top
of a hagh tree”

*1 have an idea” wys the economist. “Fing, we asume a can opener .

" Par varsams views on the growth dowdown, see “Symposinm: The Slowdawn n Procductivity
Growth” in the Fall 1955 rame of The Journa! of Eoonamu: Penpectives For a dieusion of the nhe
sequent growth acceleration and the rale of infrmation technology, see “Symposum: Computen
and Productrary™ in the Fll 2000 muc of The ool of Baomic Peopectives,
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This old joke takes aim at how ec ists use prions to simplify—and

L plify—the problems they face, It is particularly apt when eval-
uating the theory of ecanomic growth, One goal of growth theory 1s to explain
the pensistent tise in living standards that we observe in most parts of the world.
The Solow growth model shows that such persistent growth must come from
technological progress. But where does technological progress come from? [n the
Solow model, it i just assumed!

The preceding Case Study on the productivity slowdown of the 19705 and
speed-up of the 19905 suggests that changes in the pace of technological progress
are tremendowsly important. To understand fully the process of economic
growth, we need to go beyond the Solow model and develop models that explain
technological advance. Models that do this aften go by the label endogenous
growth theory because they reject the Solow models asumption of exogenous
technological change. Although the ficld of endogenous growth theory is large
and sometimes complex, here we get a quick taste of this modern research.'®

The Basic Model

To illstrate the idea behind endogenous growth theary, let’s start with a partic-
ularly simple production funcrion:

Y= AK,

where ¥ is output, K is the capital stock, and A is a constant measuring the
amount of output produced for each unit of capital. Nonce that this production
function does not exhibit the property of diminishing retums to capital. One
exira unit of capital produces A extra units of output, regardless of how much
capital there 1. This absence of diminishing returns to capital is the key differ-
ence between this endogenous growth model and the Solow model.

Now let’s see whar this production funchion says about economic growth, As
befiore, we assume 4 fraction + of income is saved and invested. We therefore describe
capinl accumulation with an equation similar to those we used previously:

AK =sY - &K

This equation states that the change in the capital stock (AK) equals investmient
(5Y) minus depreciation (K). Combimng this equation with the ¥ = AK pro-
duction function, we obtain, after a bit of manipulation,

AYIY=AK/K = sA - &.

12 Il section provides a briel introduction ww the lage and fscinating hterature ou endogenous

wowth theory. Bardy and importane costributions g this literanues include Taul M. Romer,

“Inceeaing Heturns and Long-Mun Growth” founnal of Political Ecswanry 94 [Ocrober 1986)

NH2-1037; and Wobert E. Liscas, Jr., "On the Mech of B T p " Jevienal of
Monetary Eongenics 32 (1958} 342 The reader can learn more about this topic in the undergrad-
wite texbook by David N, Weil, Eunonic Graith, 2nd ed, (Pearson, 2008).
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time, changing social norms encouraged many women to leave full-time house-
wotk and enter the labor force. Both of these developments lowered the average
fevel of experience among workers, which in turn lowered average productivity.

Other economists point to changes in worker quality as gauged by human
capital. Although the educational attainment of the labor force continued to
rise throughout this period, it was not increasing as rapidly as it had in the past.
Mareover, dechimng performance on some standardized tests suggests that the
quality of education was declining. If 50, this could explam slowing productiv-
ity growth.

The Depletion of Ideas Sull other economists suggest that the world start-
ed to run out of new ideas about how to produce in the carly 19705, pushing the
econamy into an age of slower technological progress. These economists often
argue that the anomaly is not the period since 1970 but the preceding two
decades. In the late 1940, the cconomy had a large backlog of ideas that had not
been Rully implemented because of the Great Depression of the 1930s and World
War 11 in the first half of the 19405, After the economy used up this backlog, the
argument goes, a slowdown in productivity growth was likely Indeed, although
the growth rates in the 1970s, 19805, and early 190 were disappointing com-
pared w those of the 19505 and 19605, they were not lower than average growth
rates from 1870 to 1950,

Asany good doctor will tell you, sometimes a patient’s illness goes away on it
own, even if the doctor has failed to come up with a convincing diagnosis and
remedy, This seems to be the vutcame of the productivity slowdown. In the
middle of the 1990k, economic growth took off, at least in the English-speaking
countries of the United States, Canada, and the United Kingdom, As with the
slowdown in econonue grawth in the 19705, the acceleration in the 19905 15 hard
to explain defininvely. But at least part of the credit goes to advances in com-
puter and information technology, including the Internet. A

Beyond the Solow Model:
Endogenous Growth Theory

A chemist, a physicist, and an econonust are all trapped on 3 desert wland, try-
ing ta figure out how to open 2 can of food.

“Let’s heat the can over the fire unnl it explodes,” wys the chemust,

“No, no,” says the physicist, “let’s drop the can onto the mcks from the top
of 2 gh tree”

1 have an idea,” says the economist. “First, we assume 1 can opener "

" For varsons views on the growih dowdown, see “Symposium: The Slowdown in Productiviny
Girowth™ in the Fall 198K e of The frumal of Eonsmiz Mermpeatives. For a diseussion of the sb-
sequent grewth aeeleratron aad the role of inf; technology, see Sy

and Trodactiviry™ in the Pl 2000 sue of The Jowrna! of Econown: Porjpectives,

ip Computen
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This old joke mkes aim at how cconomists use assumptions to simplify—and

i plify—the probl they face. It is particularly apt when eval-
uating the theary of ecanomic growth, One goal of growth theory is to explain
the persistent rise in living standards that we observe in most parts of the world.
The Sclow growth model shows that such persistent growth must come from
technological progress: But where does technological progress come from? In the
Solow model, it 1 just assumed!

The preceding Case Study on the productivity slowdown of the 19705 and
speed-up of the 1990s suggests that changes in the pace of technological progress
are tremendously important, To understand fully the process of cconomic
growth, we need to go beyond the Solow model and develop models that explain
technological advance. Models that do this often go by the label endogenous
growth theory because they reject the Solow model’s ssumption of exogenous
technological change. Although the field of endogenous growth theory is farge
and sometimes complex, here we get a quick taste of this modern research,'?

The Basic Model

To illwstrate the idea behind endogenous growth theory, let’s start with a partic-
ulardy simple production function:

Y=AK,

where ¥ 15 output, K 15 the capital stock, and A is a constant measuring the
amount of output produced for each unit of capital. Motice that this production
function does not exhibit the property of diminishing returns to capital. One
extra unit of capitl produces A extra units of output, regardless of how much
capital there 15, This absence of dinanishing returns to capital 15 the key differ-
ence between this endogenous growth model and the Solow model.

MNow lets see what this production function says about cconomic growth. As
before, we assume a fraction ¢ ofincome s saved and invested. We therefore describe
capital accumulation with an equation similar to those we used previously:

K=5¥Y-3K

This equation states that the change in the capital stock (AK) equals investment
(s¥') minus depreciation (§K). Combining this equation with the ¥ = AK pro-
duction function, we obtan, after 3 bit of manipulation,

AY/Y = ARK/K=35A-6.

2 This section provides 3 brief mtroduction to the large and frcimating lterature on endogenous
growth theory Exdy and important conmbotions to this ltcrature nclide Paol M. Romer,
“Incressing Petarns and Long-Hn Groweh,” founel of Palical ﬁ-w.m, ‘N (October 1986):
102-1037; and eobert E. Lucas, Jr, “On the Mechanics of ? Journal of
Monetary Economs 22 (198K} 3—42 The seader can bearn mare abaut I1I|1 topie III the undergrad.

wate textbook by David N. Weil, Eomds Grearth, 2nd cd. (Peatan, 2008).

and Policy | 239
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This equation shows what determines the growth mate of ourput AY/Y. Nonce
that, a5 long as 14 > §, the mnomyi income grows forever, even without the
T of technol |

Thus, a simple :lnnge in the prmiu:uun ion can alter d ically
predictions about economic growth. In the Solow model, saving leads to growth
temporarily, but diminishing retuens to capital eventually force the economy to
approach a steady stare in which growth depends only on exogenous techno-
logical progress, By contrast, in this endogenous growth model, saving and mvest-
ment can lead to persistent growth.

But s it blc to abandon the ion of diminishing returns to cap-
ital? The answer depends an how we mmprﬂ the variable K in the producnon
function ¥'= AK. If we mke the traditional view that K includes only the econ-
omy'’s steck of plants and equipment, then it is natural to assume dinuinishing
rerurns. Giving 10 computers 1o a worker does not make that worker 10 times
as productive as he or she s with one computer.

Advoeates of endogenous growth theory, however, angue that the assumption of
comstant (rather than dinunishing) returns to capital is nore palatable if K is inter-
preted more broadly: Perhaps the best case can be made for the endogenous growth
model by viewing knowledge as a gype of capital. Clearly, knowledge 1 an impor-
tant input inte the economy’s production—both its pmdilcnull of goods and ser-
vices and its production of new knowledpge. Compared to other forms of capital,
however, it is Ics natural to asume that I:no“]cdgv exhibits the property of dimin-
ishing returns, (Indeed, the increasing pace of scientific and technological innova-
tion over the past few centuries has led some economists to argue that there are
increasing returns to knowledge.) 16 we accept the view thar knowledge is a type of
capital, then this endogenous growth model with its asumption of constant returns
ta capital becomes a mare plausible description of long-run economic growth,

A Two-Sector Model

Although the ¥'= AK model 15 the simplest example of endogenous growth, the
theory has gone well beyond this. One line of research has tried to develop mod-
cls with more than one sccter of production in order to offer a better deserip-
tion of the forces that govern technological progress. To see what we might learn
from such models, let’s sketch out an example.

The cconomy has two scetors, which we can call manufacturng firms and
rescarch universitics, Firms produce goods and services, which are used for con-
sumption and investment in physical capital. Universities produce a factor of pro-
duction called “knowledge,” which is then freely used in both sectors, The
ceanomy is deseribed by the production function for firms, the production func-
tion for universities, and the capital-accumulation equation;

= FIK(l =w)LE] (production function m manuficturing firms),
AE=gW)E {production function in research universines),

AK=3sY - 8K [capital accumulation),
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where u is the fraction of the labor force in universities {and 1 — i is the fraction
in manufacturing), £ is the stock of knowledge (which in turn determines the effi-
ciency of labor), and ¢ is a funcoion that shows how the growth in knowledge
depends on the faction of the labor force in universities, The rest of the notation
1 standard. As wsual, the production function for the manufacurding firms is
assumed to have constant returns to scale: if we double both the amount of phys—
ical capital (K) and the effective number of workers in manufactuning [{1 = W) LE],
we double the output of goods and services (¥).

This madel is a cousin of the ¥ = AK model. Most important, this economy
exhibits constant (rather than diminishing) returns to capital, as long as capital is
broadly defined to include knowledge. In particular, if we double both physical
capital K and knowledge E, then we double the output of both sectors in the
ceanomy. As a result, like the ¥ = AK model, this model can generate persistent _
growth withuut the asumption of exogenous shifis in the production function, E
Heee persistent growth arises endogenously because the creation of knowledge
n universitics never slows down.

At the same tme, however, this model is also a cousin of the Solow growth

model. If v, the fraction of the labor force in universities, is held constant, then |
the efficiency of labor E grows at the constant rate g(n). This result of constant |
growth in the efficiency of labor at rate g is precisely the assumption made in the |
Solow madel with technologieal progres. M o the rest of the model—the
nmanufacturing production function and the eapieal lation equation—

abso resembles the rest of the Solow model. As a result, for any given value of 1,
this endogenous growth model works just like the Solow model.

There are two key decision variables in this model. As in the Solow model,
the fraction of output used for saving and investment, 5, determines the steady-
state stock of physical capital. In addition, the fraction of labor in universities, u,
determines the growth in the stock of knowledge. Both s and u affect the level
of income, although only u affects the steady-state growth rate of income, Thus,
this model of endogenous growth tikes 4 small step in the direction of showing
which societal decisions d the rate of technological change.

The Microeconomics of Research and Development
Thr: N'u-u.\tur cmlugcuum growth model just presented takes us closer to |

tecl al progress, but it still tells only a rudimentary story 1
ahout the ereation of kl:o\\lcdg\.- lfum: thinks about the process of research and
devel for even a three facts become apparent, First, although

Iu:uwi:dgu i largely a public good (thar s, 4 good freely available to everyone),
much research is done in Brms that are driven by the profit motve. Second,
rescarch s profitable because innovations gve firms temporary monapalics,
cither because of the patent system or because there is an advantage to being the
first firm on the market with a new product. Third, when one firm innovates,
other firms build on that innovation to produce the next generation of inpova-
tons, These (essenually microcconomic) facts are not casily connected wath the
(essentially macrocconomic) growth models we have discussed so far.
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Some endogenous growth models try to incorporate these facts about
research and development. Doing this requires modeling both the decisions that
firms face 2 they engage in research and the interactions among firms that have
sume degree of monopoly power over their innovations. Going into more detail
about these models i beyond the scope of this book, but it should be clear
already that one virtue of these endogenous growth models is that they offer 2
more complete description of the process of technological mnovation.

One guestion these models are designed to address is whether, from the stand-
point of saciety as a whele, private profit-maximizing firms tend to engage in
too little or too much research. In other words, is the social return to research
(which is what society cares about) greater or smaller than the private return
(which is what mativates individual firms)? It turns out that, as 2 theoretical mat-
ter, there are effects in both directions. On the one hand, when a firm ereates 2
new technology, it makes other firms better off by giving them a base of knowl-
edge on which to build in fiture research, As Isaac Newton famously remarked,
“IF T have secn farther than others, it 15 becanse T was standing on the shoulders
of giants.” On the other hand, when one firn invests in research, it cin also muake
other firms worse off if it does little more than being the first to discover a tech-
nology that another firm would have invented in due course. This duplication of
research effort has been called the “stepping on toes” effect. Whether firms left

to their own devices do too little or too much research depends on whether the
positve “standing on shoulders” externality or the negative “stepping on toes™
externality is more prevalent.

Although theary alone is ambiguous about whether research effort is more or
less than optimal, the empirical work in this arca is usually less so. Many studies
have suggested the “sanding on shoulders” externality is important and, as a
result, the social return to rescarch 15 lange—often in excess of 40 percent per
year. This &5 an impressive rate of return, especially when compared to the ceturn
ta physical capital, which we earlier estimated to be about 8 percent per year. In
the judgment of some economists, this finding justifies substanial government
subsidies to research.™

The Process of Creative Destruction

In his 1942 book Cagiralism, Socalesm, and Demiragy, economist Joseph Schum-
peter suggested that economic progress comes through a process of “creative
destruction.” According to Schumpeter, the driving force behind progres i the
entreprencur with an idea for a new product, a new way to produce an old prod-
uct, or some other innovation. When the entrepreneur’s firm enters the market, it
has some dcgn:c \\fmanupnI) power over its innovation; indeed, it is the prospect
of ly profits that the The entry of the new firm s
good Bor consumers, who now have an cx‘pundrd rnge of choices, but it is ofien

" For an overniew of the empincal bterature on the cfiects of research, see Zvi Grliches, “The
Search for RAD Spillover”” Soanlinun_fournal of Econeunics 94 (1991) 2547
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bad for incumbent producers, who may find it hard to compete with the entrant.
If the new product is sufficiently better than old ones, the incumbents may even
be driven aut of business. Over time, the process keeps renewing itsclf. The entre-
presieur’s firm becomes an incumbent, enjoying high profitability untl its product
i displaced by another entreprencur with the next generation of innovation.

Hustory confirms Schumpeter’s thesis that there are winners and losers from
technological progress. For ple, in England in the early nineteenth century,
an important innovation was the invention and spread of machines that could
produce textiles using unskilled workers at low cost. This technalogical advance
was good for consumers, who could clothe thenselves more cheaply. Yer skilled
knitters i England saw their jobs threatened by new technology, and they
responded by organizing violent revolts. The rioting workers, called Luddites,
smashed the weaving machines used in the wool and cotton mills and set the
homes of the mill swners on fire (a less than creative form of destruction), Today,
the term “Luddite” refers to anyone who opposes technalogical progress.

A more recent example of creative destrucnion involves the retailing grant
Wal-Mart. Althowgh retaling may seem like a relatively static activity, in fict it
1 2 sector that has seen sizable rates of technological progress aver the past sev-
eral decades. Through better inventory-contral, markening, and personnel-
management techniques, for example, Wal-Mart has found ways to bring gaods
to consumers at lower cost than traditional retailers. These changes benefit
consumers, who can buy goods at lower prices, and the stockholders of Wal-
Mart, who share in its profitability. But they adversely affect small mom-and-
pop stores, which find it hard to compete when a Wal-Mart opens nearby.

Faced with the prospect of being the vietims of creative destruction, incumbent
producers often look 1o the political process to stop the entry of new; more efficient
compenton, The orginal Luddites wanted the British government to save their jobs
by restricting the spread of the new texle echnology; instead, Parliament senc
troops to suppress the Luddite riots. Sinalarly, in recent years, local retailers have
sometimes tried 1o use local lind-use regulations to stop Wal-Man from entering
their market, The cost of such entry restrictions, however, 1 to slow the pace of
technological progress. In Fumpe, where entry regulations are stricter than they are
mn the United States, the cconomies have not seen the emengence of reiling mants
ke Wal-Mart; as a result, productivity growth in retailing has been muoch lower.'

Schumpeter’s vision of how capitalist economies work has merit as 2 matter
of economic history. Moreover, it has inspired some recent wark in the theory
of economic growth, One hne of endogenous growth theory, pioneered by
economists Philippe Aghion and Peter Howite, builds on Schumpeter’s insights
by medeling technological advanee as a process of entrepreneurial innovation
and creative destruction.'®

" fobert ). Gordon, "Why Was Ewope Left a1 the Stabon When America’s Productivity Loco-
motive Departed?™ NER Wirking Paper Mo, 10661, 2004,

% PMulippe Aghion and Peter Howatt,"A Model of Growth Throwh Creative Destruction,” Ewig-
metrica GO (1992): 323-351.
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B8 conclusion

Long-run economic growth is the single most important determinant of the
Eﬂm c well- brmg of 2 nation’s citizens. Everything else that macroecononusts
study Jinflation, trade deficits, and so on—pales in comparison,
Follumltly Ecanime Lt quite a lot about the forces that govern eco-
nomic growth, The Solow growth model and the more rv:c:m :nd.ogtnous
growth models show how saving, population growth, and technol | progr
mieract in determining the level and growth of a nation’s standard ot’ living,
These theories offer no magic recipe to ensure an economy achieves rapid
growth, but they give much insight, and they provide the intellectual famework
for much of the debate over poblic policy aimed at promoting long-run eco-

nomic growth.
Summary
1, In the steady state of the Solow growth model, the growth mte of income
per person is determined solely by the exop rate of technological
progres.

o

Many empirical studies have examined to what extent the Solow model
can help exphain Tong-run economic growth. The model can explain much
of what we see in the data, such as balanced growth and conditional
convergence, Recent studies have also found that international variation in

dards of living i ta a coml of capital ace lari
and the efficiency with which capital s used.

=

In the Salow model with population growth and technological progress,
the Galden Rule (consumption-maximizing) steady state ts characterized
by equality between the net marginal product of capital (MPK = §) and the
steady-state growth rate of rotal income (n + g). In the U.S, economy; the
net marginal product of capital is well in excess of the growth rate, indicar-
ing that the U.S. economy has a lower saving rate and less capital than it
would have in the Golden Rule steady state,

Policymakers in the United States and other countries often claim that their
nanons should devote a langer percentage of their output to saving and
mvestment. Increased public saving and tax incentives for private saving are
o ways to encourage capital accumulation, Policymakers can also

promote economic growth by setting up the right legal and finanaal insti=
turions so that resources are allocated efficiently and by ensuring proper
incentives to encourage research and technologmcal progress.

)

. In the eady 19705, the rate of growth of income per person fell substantial-
Iy in most industrialized countries, including the United States. The cause
of this slowd 15 mot well und d. In the mid-1990s, the US. growth
rate increased, most likely because of advances 1n mformation technology.
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6. Modern theories of endogenous growth attempt to explain the rate of
technological progress, which the Solow model takes as exogenous, These
models try to explain the decisions that determine the creation of
knowledge through h and develop

KEY CONCEPTS

Efficiency of labor Labar Pkt ooy Ered,

pragres

QUESTIONS

FOR REVIEW

growth theory

1. In the Solow model, what determines the
steady-state rate of growth of income per worker?

2. In the steady state of the Salow maodel, at whar
rate does output per person grow? At what rate
does capital per person grow? How does the
compare with the US experience?

3. What data would yon need to determine

whether an economy has more or less capiul
than in the Golden Rule steady state?

4. How can policymakers influence 2 nation’s sav-

ng rate?

« What has happened to the rate of productivity

growth over the past 5U yean? How might you
explun this phenomenon?

How docs endogenous growth theory explain
persistent growth without the asumprion of
exogenous technological progres? How docs
this differ from the Solow model?

PROBLEMS AND APPLICATIONS

1. An economy described by the Solow growth
madel has the fallowing producnon funcnon:

p=WVE
3. Solve for the steady-state value of y s a func-
tion of & o, g and &

=

A developed country has 3 saving rate of 28
percent and a population growth rate of 1
percent per year. A less developed country has
a saving rate of 10 percent and a population
growth rate of 4 percent per year. In both
countrics, ¢ = (LUL and & = 004, Find the
steady-state value of y for each country,
¢ What policies might the less developed coun-
try pursue to rabse its level of income?
2. In the United States, the capital share of GDP
is about M) percent, the average growth in
ourput is sbout 3 percent per year, the deprecia-
tinn rate is about 4 percent per year, and the
capital-output ratio is about 2.5, Suppose that
the producnion funcoon 15 Cobb-Touglas, sa

that the capital share 1 output is constant, and
that the United Smtes has been in a steady state.
(For a duscusmion of the Cobb-Douglas produc-
on function, see Chapeer 3.)

3, What must the saving rate be in the initial
steady state? [Hint: Use the steady-state rela-
tionship, sy = (8 + u+ ghk.]

What 15 the marginal product of capital in the
matial steady stare?

=

. Suppose that public policy raises the saving
rate so that the cconomy reaches the Gelden
Tule level of capital. What will the marginal
product of capital be at the Golden Raule
steady state? Compare the manginal product at
the Golden Roule steady state to the marnginal
prodoct i the imtial steady stare. Explain,

o

What will the capital-output eatio be at the
Golden Roule steady state? (Hinr For the
Cobl-Douglss production function, the
capatal-output ratio i relazed to the marginal
product of capital)
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& What must the saving mte be to reach the
Golden Rule steady state?

3. P'mve cach of the followng statements sbout the
steady state of the Solow model with popubition
growth and technalogical progress
a. The capieal-output ratip is constant.

b Capital apd labor each earn 3 constant share
of an cconomy's income. [Fint: Iecall the
definition MPE = flk + 1) - jik).]

¢ Total capital income and rotal Lbar income
bath grow at the rte of pogulation growth
plos the mte of rechnological progress, n+ g

d The real rental price of capital & constant, and
the real wage grows at the rte of technologi-
cal progress g (Hine: The real sental price off
capital equals tatal capital income divided by
the capital stack, and the real wage equal ool

Iabar income drvided by the labar force.)

4. Two countries, Richland and Poortand, are
deseribed by the Solow growth madel, They have
the same Cobb-Douglas pmduction fancian,
FE, L= A K211, but with different quannties
of capital and labor. Richland saves 32 percent of
1ts mcome, while Poorlind saves 10 percent.
Hichland has population growth of 1 percent per
year, while Poorland has population growth of 3
pereent. (The numbers in this problem are chosen
to be appraxmately reslutic deseriptions of rich
and poot nations.} Hoth natioss have technologi-
cal progress at a rate of 2 percent per year and
depreciation at a rate of 5 percent per year,

2. What i the per-worker production function
ik

b. Solve for the ratio of Richland steady-state
income per worker to Poorland’s. (Hint: The
parameter & wall play a role in your anawer)

€ Ifthe Cobb-Douyle parameter o takes the
conventional value of sbout 173, how much
higher should income per warker be in
Richland compared to Poardand®

A Tnenmie per worker in Richland w acnully 16
fmes income per worker in Poorland. Can
you explain ths fact by changng the value of’
the parameter of What must it be? Can you
think of any way of justifying such a value for
this paramiete? How clie might you explun

the large difference in income between Rach-
land and Poorland?

5. The amount of education the typical person

receives vanies substantially among countries,
Suppose you were (0 compare 3 country with a
highly educated labor force and a country wath
a less educated libor force. Assume that
educarion affects only the level of the efficiency
of labor, Also asume that the countries are oth-
erwise the same: they have the same saving rate,
the sane depreciation rate, the same population
growth rate, and the ame mie of technological
progress. Hoth countries are described by the
Solow model and are in theie steady stares. What
would you predict for the following variables?

a The rate of growth of wtal income
b. The level of income per worker,
. The real rental price of capital

o, The real wage.

. This question asks you 1o analyze in mare detail

the two-sector endogenous growth model pre-

senzed in the text

a. Reewnie the production funcoion for manufac-
tured goods in terms of output per effecnve
worker and capital per effectve worker

&

In this econamy, what 1s break-even
tnvestment {the amount of investment needed
1o kecp capital per cffvenve worker constant)?

Write down the equation of monon for k,
which shows Ak ax swving minu break-cven
investment. Lie this equation to draw a graph
showing the determination of steady-state &
(Flime: This gragh will look much like those
we wed to analyze the Solow model.)

n

d. In this ecanamy, what s the aeady-state
growth rate of output per worker ¥7L? How
do the saving rate » and the fraction of the
Labar force in universitics u atfiet this steady-
state growth rate?

e Using your graph, show the impact of an
increase in w. (Hlint: This change affects both
curves) Deseribe both the mnmediate and the
steady-state effects,

—

Based on your analyis, 1 an increase in i an
unambiguously good thing for the economy?
Explam.



APPENDIX

Accounting for the Sources
of Economic Growth

Teal GDP in the United States has grown an average of about 3 percent per year
over the past 50 years. What explains this growth? In Chapter 3 we linked the
output of the economy to the factors of production—capital and labor—and o
the production technology Here we develop a technique called growili acammiing
that divides the growth in output into three different sources: increases i capi=
tal, increases m labor, and advances in technology. This breakdown provides us
with a measure of the rate of technological change.

Increases in the Factors of Production

We first examine how increases in the factors of production contribute to
mereases i output, To do this, we start by i there is no technological
change, so the production funcrion relsung outpur ¥ ro capital K and labor L 1s
constant over ime:

Y=FK L.

In this case, the amount of output changes only because the amount of capital or
Labor changes.

Increases in Capital Finst, consider changes in capital, If the amount of cap-
il increases by AK units, by how much does the amount of output increase? To
answer this question, we need to recall the definition of the marginal product of
capital MPK:

MPK =K+ 1, 1) - K, L)
The marginal product of capital tells ug how much output increases when capi-
tal increases by 1 unit. Therefore, when capital increases by AK units, output
increases by approximately MPK x AK.'®
For example, suppose that the marginal product of capital 18 1/5; that is, an
additional unit of capital increascs the amount of output produced by one-fifth

% Nute the word “approxemately” here. This snwwer i ouly an appmximation became the
marginal product of capital varies. st Glls a0 the amount of capital increases Anm exact
answer would take into account that cach unit of capital has a different marginal product. IF
the change in K it not to large, howeser, the spprovimation of 3 constant warginal product i
Very accurate

247
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of a unit. If we increase the amount of capital by 10 units, we can compute the
amount of additional output as follows:

AY= MPK * AK
=1/ ks ohouipl, % 10 units of capital

unit of capital
= 2 units of output.

Dy increasing capital by 10 units, we obtain 2 more units of output, Thus, we
use the marginal producr of capiral to convert changes in capital into changes
n output

Increases in Labor Next, consider changes in labor. If the amount of labor
increases by AL units, by how much does output increase? We answer this ques-
tion the same way we answered the question about capinal. The marginal prod-
uet of labar MPL tells us how much output changes when labor increases by 1
unit—ithar is,

MPL= K, L+ 1) - FK, L).

Therefore, when the amount of labor increases by AL units, output increases by
approximately MPL x AL

For example, suppose that the marginal product of labor is 2; that is, an addi-
tional unit of labor increases the amount of output produced by 2 units. If we
increase the amount of labor by 10 units, we can compute the amount of addi-
tional ourput as follows:

AY= MPL x aL
= ZM * 10 umits of libor

unit of labor
= 20 umits of output.

By ncreasing labor by 10 umits, we obtain 20 more units of outpur. Thus,
we use the marginal product of labor to convert changes in labor into changes
in output.

Increases in Capital and Labor Finally, lets consider the more realistic
case in which bath factors of production change. Suppose that the amount of
capital increases by AK and the amount of laber increases by AL, The increase
in output then comes from two sources: more capital and more labor. We can
divide this increase into the two sources using the marginal products of the
Lwo inpuls:

AY'= (MPK x 4K) + (MPL % AL).

The first term in parentheses is the ncrease in output resulting from the increase
in capital, and the second term in parentheses is the increase in ourput resulting
from the mcrease in labor. This equation shows us how to attribute growth to
cach Bictor of production
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We now want to convert this last equation into a form that is casier to inter-
pret and apply to the available data, First, with sonie algebraic rearrangement, the
equation becames'”

:_-.v _[MPKX K\ aK (MPLx L)AL
| B s e

This form of the equation relates the growth rate of ourput, A¥/ Y, to the growth
ke of capital, AK/K, and the growth rate of labor, AL/L.

Next, we need to find some way to measure the terms in parentheses in the bt
equation. In Chaprer 3 we showed that the marginal product of capital equals its real
rental price. Thercfore, MPE % K is the toral return to capital, and (MPK x K)/Y
s capital’s share af output. Similarly, the marginal product of libor equals the real
wage. Therefore, AMPL % L s the total compensation that labor receives, and
(MPLx L)#Y 1 labor's share of output. Under the asumption that the prduction
function has constant returns to scale, Euler's theorem (which we discussed in
Chapter 3) tells us that these two shanes sum to 1. In this case, we can write

AY AR
v e ti- a)
where e is capital’s share and (1 = o) is labor’s share.

This last equation gives us 3 simple formula for showing how changes in inputs
Jead to changes in output. It shows, in particular, that we must weight the growth
rates of the inputs by the factor shares. As we discussed in Chaprer 3, capital's share
in the United States is about 30 percent, that is, e = 0.30, Therefore, a 10-percent
increase in the amount of capital (AK/K = 0.10) leads to a 3-percent increase in
the amount of output (AY/Y = 0.03). Similarly, 3 10-percent increase in the
amount of labor (AL/L = 0.10) leads to a 7-percent mcrease in the amount of
output (AY/Y = 01.07)

Technological Progress

So far in our analysis of the sources of growth, we have been assuming that the
prodoctian function does not change over time. In practice, of course, techno-
logical progress improves the production function, For any given amount of
inputs, we ean produce more output today than we could in the past. We now
extend the analysn to allow for technological progress.

We include the eflects of the changing technology by writing the production
funcrion as

V=AHK, L).

W Mathemiatical mote. To see that this 18 equivalent v the previous equation, note that we can nul-
tiply both sides of this equation by ¥ and therehy cancel ¥ finm theee places in which it appears,
We can cancel the K i the top and bortom of the first term on the pght-hand tide and the Lin
the top and bomom of the second term on the pght-hand ade. These algebraic manspulinom
ehi equation knto the previous one.
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where A is 2 measure of the current level of technology called rotal factor produc-
ity Qutput now increases not only because of inereases in capital and Labor but
also because of increases in rotal factor productivity. IF total factor productivity
increases by 1 percent and if the nputs are unchanged, then outpur increases by
1 percent,

Allowing for a changing level of technology adds another term to our equa-
ton accounting for economic growth:

AY AK aL Ad

—_ = —a)— + _

v X + (l-a) L A
Growthin _ Coutribution » Contribution % Growth in Total
Owpur ~  of Capinal af Labor Factar Productivity

This 15 the key cquation of growth accounting. It identifies and allows us to mea-
siure the three sources of growth: changes in the amount of capital, changes in the
amount of labor, and changes in total factor productivity,

Hecause total factor productiviy s not directly observable, it s measured indi-
rectly, We have data on the growth in ourpur, eapital, and labor; we abio have din
on capital’s share of output. From these data and the growth-accounting equa-
tion, we can compute the growth in total factor productivity to muake sure that

everything adds up:
aA_AY Ak AL
AT ek T

AA/A is the change in output that cannot be expliined by changes in inputs.
Thus, the growth in total factor productvaty is computed as a residual—that i,
a5 the amount of output growth that remains after we have accounted for the
determinants of growth that we can measure directly. Indeed, AA/A iy some-
times ealled the Solow residiial, after Robert Solow, who first showed how to
compute e

Total factor productivity can change for many reasons. Changes most ofien
arise because of mercased knowledge about production methods, so the Solow
resichual is often used as 2 mewsure of technological progress, Yet other factors,
such as education and government regulation, can affect total factor productivi-
ty as well For example, il higher public spending raises the quality of education,
then workers may become mor: productive and output may rise, which implies
higher total factor productiviy. As another example, if government regulitions
require firms to purchase capinal to reduce pollution or increase worker safery,
then the capital stock may rise without any increase in measured output, which
tmplies lower total factor productiviey. Total factor productivity captires anything that
changes the relation between measiured inpuits and wieaswred outpat.

1% Rabert M. Solow, “Technical Chanige and the Aggregate Production Function,” Reviee of Eis
ot oedl Sarsa 3 (1937): 312-320 It 15 watural mo ask how growth in bibor efficiency E;nlmﬁ
to groveth i total factor productivity One can show that A4/ 4 = (1 — &)AEVE, where o s cap-
ital's share Thas, sechnological changs 2 messured by growth in the efficiency of Lbor i propar-
tional ta technological changs at measured by the Sokow residual
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The Sources of Growth in the United States

Having learned how to measure the sources of economic growth, we now laok
at the data. Table #-3 uses ULS. data to measure the contributions of the three
sources of growth between 1948 and 2007,

This table shows that output in the non-firm business sector grew an average
of 3.6 percent per year during this time. Of this 3.6 percent, 1.2 percent was
attributable to inereases in the capial stock, 1.2 percent to increases in the labor
mpur, md 1.2 percent to mcreases in total factor productivity. These data show
that increases in capital, labor, and productivity have contributed almaost equally
to economic growth in the Unired States.

Table -3 also shows that the growth in toral factor productivity slowed sub-
stantially during the period from 1972 to 1995, In a case study in this chaprer,
we diseussed some hypotheses to explam this productivity slowdown

TABLE 8-3

Accounting for Economic Growth In the United States

SOURCE OF GROWTH
Cunpur Total Factor |
Growth Cagital Labar Productivity
Years AY/Y = cAKIK ¢ (1-adAliL o+ BAfA
(average percentage increase per year)
1948-2007 LR 12 1.2 1.2
| 1948-1972 40 1.2 09 19
19721995 34 1.3 1.5 0.6
1995-2007 as 1.3 10 13

Sowece US. Deparvment of Labor, Data are for the non farm business soctor,

Growth in the East Asian Tigers

Perhaps the most spectacular growth experiences in recent history have been
those of the “Tigers" of East Asia: Hong Kong, Singapore, South Korea,and Tai-
wan. From 1966 to 1990, while real income per person was growing about 2
percent per year i the United States, it grew more than 7 percent per year in
each of these countries, In the course of 3 single generation, 1eal income per
person increased fivefold, moving the Tigers from among the world's poorcst
countries to among the nichest. (In the late 19905 a period of proncunced
financial turmoil tarnished the reputation of some of these economies. But this
hort problem, which we n a case study in Chapter 12, doesn't
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come close to reversing the spectacular long-run growth that the Asian Tigers
have experienced.)

What accounts for these growth miracles? Some commentators have argued
that the success of these four countries is hard to reconcile with basic growth
theary, such as the Solow growth model, which takes technalogy as growing at
a constant, exogenous rate. They have supgested that these countries’ mpd
growth is explained by their ability to imitare foreign technologes. By adopung
technology developed abroad, the argument goes, these countries managed to
improve their production functions substantially in a relatively shore period of
time. If this angument is carrect, these countries should have experienced unusu-
ally rapid growth in toral factor productivity.

One study shed light on this issue by examining in detail the da from these
four countries, The study found that their exceptional growth can be traced to
large increases in measured factor inputs: increases i libor-force participation,
ncreases in the capital stock, and increases in educational attainment. In Sonth
Korea, for cxamp'l:_ the mvestment=GDP rano rose from about 5 percent m the
19505 to about 30 percent in the 19805; the percentage of the working populi-
tion with at least 2 high-school education went from 26 percent in 1966 to 75
percent in 1991,

Ohice we account for growth in labor, capital, and human capital, little of the
growth in ouvtpur is lefi to explan. None of these four countrics experienced
unusually rapid growth in total factor productivity. Indeed, the average growth in
total factor productivity in the East Asian Tigers was almost exactly the same as
in the United States. Thus, although these countries’ rapid growth has been truly
impressive, it is easy to explain using the tools of basic growth theary." m

The Solow Residual in the Short Run

When Robert Solow introduced his t‘anmm restdual, has aim was to shed lighe
on the forces that d hnol | progress and economic growth i the
long run. But economist Edward [’ruum has looked at the Solow residual a5 a
mieasure of technological change over shorter periods of time. He concludes that
Hucraations in technology are 2 major source of short-run chinges in econom-
Ic activity.

Figure 8-2 shows the Sclow residual and the growth i output using annual
data for the United States during the period 1970 to 2007, Notice that the
Solow residual fluctuates substannially. IF Prescatt’s interpretation is correct, then
we can drw conclusions from these short-run fluctuations, such as that tech-
nelogy worsened in 1982 and improved in 1984, Notice abio that the Solow
residual moves closcly with output: in years when output falls, rechnology tends
to women, In Prescott’s view, this fact implies that recessions are driven by
adverse shocks to technology. The hypothess that technological shocks are the

" Aburyn Young, “The Tyramy of Numbers Confrontng the Statictical Realitics of the Esst Asian
Growth Expensence,” Quarterly Joimal of Eonomiz W1 (August 1995): 641680
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economists interpret as a measure of technology shocks, fluctuates with the econo-

my's output of goods and services.

Seerce. 115 Department of Commerce, LS. Deparmment of Labor, and anthar's calculations,

driving force behind short-run economic fluctuations, and the complementary
hypathesis that menetary policy has no role in explaning these fluctuations, is
the foundanion for an approach called real-business-cyele theary.

Prescott’s interpretation of these data is controversial, hawever, Many econo-
mists believe that the Solow residual does not accurately represent changes in
technology over short periods of ome. The standard explanation of the cyclical
behavier of the Solow residual is that it results from two measurement problems.

Farst, during recessions, firms may contnue to employ workers they do not
need so that they wall have these workers on hand when the economy recovers,
This phenomenon, called labor hoarding, means that labor input is overestimated
in recessions, because the hoarded workers are probably not working as hard as
wsual. As a result, the Solow residual is more cyclical than the available produc-
tion technology. In a recession, productivity as measured by the Solow residual
falls even if technalogy has not changed simply because hoarded workers are sit-
ting around waiting for the recession to end.

Second, when demand is low, firms may produce things that are not casily
measured In recessions, workers may clean the factory, organize the inventory,
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get some training, and do other useful tasks that standard measures of output fail
to include. If so, then output is underestimated in recessions, which would alsg
make the measured Solow residual cyclical for reasons other than technology.
Thus, economists can interpret the cyclical behavior of the Solow residual in
different ways. Some economists point to the low productivity in recessions as
evidence for adverse technology shocks. Others believe that measured produc-
tvity is low in recessions because workens are not working as hard as usual and
because more of their output is ot measured. Unfortunately, there is no clear
evidence on the importance of libor hoarding and the cyclical mismeasurement

of autput. Therefore, different interpretations of Figure 8-2 persise. ™

MORE PROBLEMS AND APPLICATIONS

1. In the cconomy af Solovia, the awners of capital
et two-thirds of natienal incame, and the
worker receive one-third,

3, The men of Solova sty at hame performing
househald ehares, while the women work n
factorics. I some of the men started working
outtdz the home so that the libor force
increased by 5 percent, what would happen 1o
the measured owput of the economy? Does
bibor productivity—defined as output per
worker—increxse, decrease, of stay the same?
Does total factor productivity increase,
decrease, or stay the same?

be T year 1, the capital stack was 6, the bilar
input was 3, and output was 12, In year 2, the
capital stock was 7, the Lsbor input was 4, and
output was 14, What happened to total factor
prodhuctivicy between the twa yeand?

2. Labor productnary ic defined as Y7L, the
amount of ourput divided by the amount of
labor input. Start wath the growth-sccounting
equation and show that the growth in lshor pro-

ductwity depends an growth in tatal factor pro-
ductivity and growth in the capital-labor ratia,
Tn parocular, show tha
AL A4 - A(K/LY
Y/L A K/L
Hint: You may find the following mathematical
trick helplful. IF = = wex, then the growth rate of
= s approximately the growth rate of w plus the
growth rate of x. That i,
Azfz =Awlw+ Ax/x.

. Suppose an economy described by the Solow

madel i 1 2 steady state with populanan
growth  of 1.8 percent per year and technolog-
seal progress ¢ of 1.8 percent per year. Total out-
put and total capatal grow at 3.6 percent per
year, Suppose further that the capital share of
wutput is 1/3. 1 you wed the growth-account-
g equation to divide output growth nto three
sourcey—<capital, labor, and toml fctor produc-
mvaty—how much would you atrribute to cach
source? Compare your results to the figures we
found for the United States in Table 8-3,

T read more sbout this 1pac, see Edward C. Prescott, “Theory Ahead of Business Cyele Measnre-
ment” and Lawreice H Sammer, “Some Skeptical Observations on Real Buaness Cyele Theor”™
bath in Qusrterly Raviny, Fedenal Rewrve Bank of Mmneapolss (Fall 1986); M. Gregory Manlkiw:"Resl
Buunes Cyehes: & New Keyuesian Pespeetive” founal of Eoomcn Peoposins 3 (Susmmer 1959)
75-80; Bennetr T. McCallum, “Reeal Business Cyele Modeh” i R Barro, od., Modem Business Cyle
Theary {Cambeidge, MA: Harvind Unneraty Prew, 1939), 16m30; and Chares 1 et Underdand-
ing Pueal Busines Cycles” Jaunsd of Eromemd Peparives 3 (Summer 1989): 51-77
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CHAPTER

Introduction to
Economic Fluctuations

The modern world regards business eyeles mul as the aweient Ggyptians

rded the overflowing of the Nile. The phenomenon recirs ar intervals, it i

of yreat importarue fo everyone, and natunal couses of it are mof i sight,

—Jolur Butes Clark, 1898

ieymakers. On average, the real GDI' of the United States grows between
3 and 3.5 percent per year, But this long-run average hides the Get that the
economy’s output of goods and services does not grow smoothly. Growth i high-

E cunomic fluctuations present a recurring problem for economists and pol-

er i some years than in others; sometimes the econonty loses ground, and yrowth
turns negative. These fluctuations i the cconomy’s output are closcly asociated
with fluctuations in employment. When the economy experiences a period of
falling output and rising unemployment, the economy is sid to be in reassion.

A recent recession began i late 2007, From the third quarter of 2007 1o the
third quarter of 2008, the economy’s production of goods and services expanded
by a paltry 0.7 percent-—well below the normal rate of growth. Feeal GDP then
plunged sharply i the foueth quarter of 2008 and the first quarter of 2009, The
unemployment rate rose from 4.7 percent in Movember 2007 to 8.5 percent in
March 2009, In early 20009, a5 this book was going to press, the end of the reces-
sion was not yet in sight, and many feared that the downtuen would ger signifi-
cantly worse before things started to get better, Not surprixingly, the recession
dominared the economic news of the time, and addresing the problem was high
on the agenda of the newly elected president, Barack Obama.

Economists call these shart-run fluctuations in output and employment the
Iusiness epele. Although this term suggests that economic fluctuations are regular
and predictable, they are not. Recessions are actually as irregular as they are com-
mon. Sometimes they occur close together, while other times they are much far-
ther apart, For example, the United States fell into recession 1n 1982, only two
years after the previous dowmturn, By the end of thar year, the unemployment
rate had reached 10 8 percent—the highest level since the Great Depression of
the 19305, Bug afier the 1982 recession, 1t was eight years before the cconomy
experienced anather one
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These historical events raise a variety of related guestions: What causes shor-
run fuctuations? What model should we use to explain them? Can policymak-
ers avoid recessions? 1f so, what policy levers should they use?

In Parts Two and Three of this book, we developed theories to explain how
the economy behaves in the long run. Here, in Part Four, we sec how econo-
mists explain short-run Quctuations. We begin in this chapter with three tasks.
First, we examine the daca that describe thort-run economic flucruanons. Sec-
ond, we discuss the key differences between how the economy behaves in the
long run and how it behaves in the short run. Third, we introduce the model of
apgregate supply and agyregate demand, which most cconomists use to explin
short-run fAuctuations, Developing this medel in more detail will be our prima-
1y job in the chapters that follow.

Just as Egypt now controls the Gooding of the Nile Valley with the Aswan
Dam, modern society tries to control the business cycle with approprate eco-
nomic policies, The model we develop aver the next several chapters shows how
manetary and fiscal policies influence the business cycle, We will see how these
policiss can potentially stabilize the economy or, il poorly conducted, make the
problem af cconomic instability even worse,

The Facts About the Business Cycle

Before thinking abour the theory of business cyeles, let’s look at some of the ficts
that deseribe short-run fluctuations in economic activity

GDP and Its Components

The economy’s gros domestic product measures total income and total
expenditure in the economy. Decause GDP s the broadest pauge of overall
cconomic conditions, it is the natural place to start in analyzir
cycle, Figure 9-1 shows the growth of real GDP from 1970 to easly 2009, The
horizontal line shows the average growth rate of 3 percent per year over this
penod. You can see that economic growth is not at all steady and that, ocea-
sionally, it turns negative.

The shaded aress in the figure indicate periods of recession. The official
arbiter of when recessions begin and end is the National Bureau of Econom-
ic Research, 2 nonprofit economic research group. The NBER'S Business
Cycle Dating Commuttee (of which the author of this book was once a mem-
ber) chooses the starting date of cach recession, called the business cycle peak,
and the ending date, called the business cycle tough.

What determines whether 2 downturn in the economy is sufficiently severe
to be deemed a recession? There 5 no simple answer, According to an old rule
of thumb, a recession is 3 period of at least two consecutive quarters of declin-
ing real GDP. This rule, however, does not always hold. In the most cecently
revised data, for example, the recesion of 2001 had two quarters of negarive
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areas represent periods of recession.
Soune U S Department of Commence,

growth, but those guarters were not consecutive. In fact, the NDER's Business
Cycle Datng Committee does not follow any fixed rule but, instead, looks at
a variety of econonue time series and uses its judgment when picking the
starting and ending dates of recessions. As this book was going to press, the
economy was in the midst of the recession of 2008-2009, the ending date of
which was still to be determined,!

Figure 9-2 shows the growth in two major components of GDP—
consumption i panel (a) and investment i panel (b). Growth m both of
these variables dechines during recessions. Take note, however, of the scales
for the vertical axes. Investment is far more volatile than consumption over
the business cyele. When the economy heads into a recession, households
respond to the fall in their incomes by consuming less, but the decline in
pending an | Juip structures, new housing, and inventories is
even more substantial.

! Mote that Figure %-1 plows growth in eeal GNP from four quarters earher, rather than from the
immedistely preceding quarter During the 2001 receson, thie messure dechined bot never
turnied negative,
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bly more volatle than ¢ 2, shown in
panel {a). The shaded areas represent periods of recession

Sosrer U5 Deparzment of Commerce.

Unemployment and Okun's Law

The business cycle is apparent not only i data from the national mcome
accounts but also in data that deseribe conditions in the labor market. Figure
9-3 shows the unemployment rate from 1970 to early 2009, again with the
shaded areas representing periods of recession. You can see that unemployment
rses m each receson. Other labor-market measures tell 2 similar story. For
example, job vacancies, as measured by the number of help-wanted ads in
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FIGURE 9-3
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newspapers, decline during recessions. Put simply, during an economic down-
turn, jobs are harder to find,

What relinonship should we expect to find between unemployment and real
GDP? Because employed workers help to produce goods and services and unem-
ployed workess do not, increases in the ul:cmphvynmu rate should be asociated
with deereases in real G This neganve rel } loy and
GIDP is called Okun’s law, after Arthur Okun, the nolm:mst who l'mt studied it.*

Figure Y-4 uses annual data for the Unired States to lustrate Okun’s law. In
this scatterplot, each point represents the data for one year. The horizontal axis
represents the change in the unemployment rate from the previous year, and the
vertical axis represents the percentage change in GDE This figure shows clearly
that year-to-year changes in the unemployment rate are closely associated with
year-to-year changes in real GDP

We can be more precise about the magnitude of the Okun's law relationship,
The line drawn through the scatter of points tells us that

Percentuge Change in Real GDP
= 3% — 2 % Change in the Unemployment Rate,

2 Arthur M. Okun, “Potential GNP Its M. and Signili s in P fhigs of the Hugr-
e and Eeonamicn Staristics Section, American Sravial Assacation (Wabiggon, 100 Amencan Sta-
toncal Assoeiation, 1962) 98-100, reprinted in Arthur M. Okun, Eowesic for Palicpmalung
{Cambridge, MA: MIT Press, 1983), 145-158,
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Okun's Law This figure s a scamerplot of the change in the unemployment rate on
the horzontal asis and the percentage change in real GOP on the vertical axis, using
data on the LIS cconomy. Each paint represents ane year. The negative comelation

between these variables shows that i n ploy tend to be o
with lower-than-normal growth in real GDP
Bowmer US FCommerce, LS. Dep of Labor

\[ the unemployment rate remains the same, real GO grows by about 3 percent;
this normal growth n the production of goods and services 15 due to growth

n
the hbor farve, capital accumulation, and technological progress. In addition, for

exery p ge point the ploy rate rises, real GDP growth typically
falls by 2 percent. Henee, if the unemployment rate rises from 5 1o 7 percent,
then real GDP growth would be

Percentage Change in Feal GDP = 3% — 2 x (7% — 5%]
=—1%.

In this case, Okun’s law says that GDP would fall by 1 percent, indicating that
the economy is 10 3 reeession.,

Okun's law » 2 reminder that the forces that govern the short-run busimess
eycle are very different from these that shape long-run economic growth. As we
saw in Chapters 7 and B, long-run growth in GDP is determined primarnily by
technological progress. The long-run trend leading to higher standards of living
from generation to generaton is not asociated with any long-run trend in the
sate of unemployment. By contrast, short-run. movements in GDP are highly
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correlated with the utlization of the economy’s labor force. The declines in the
production of goods and services that occur during recessions are always associ-
ated with increases in joblessness.

Leading Economic Indicators

Many economists, particularly those working in business and government, are
engaged in the tsk of forecasting short-run Auctuations in the economy. Busi-
ness economists are intercsted i forecasting to help their compantes plan for
changes in the ccononuc environment. Government economists are interested in
forecasting for two reasons. First, the economic environment affects the govern-
ment; for example, the state of the economy influences how much tax revenue
the government collects. Second, the government can affect the econamy
through ats wse of monetary and fiscal policy. Economic forecasts are, therefore,
an wput wto policy planning

One way that cconomists arnve at their forecasts s by looking at leading
indicators, which are variables that tend to fluctuate in advanee of the overall
economy. Forecasts can differ in part because econonusts hold varying opinions
about which leading indicators are most reliable.

Each month the Conference Board, a private cconomics research group,
announces the index of leading economic indiattors. This index includes ten data
series that are often used to forecast changes in economic activity about six to
nine months into the future. Here is a list of the series.

m Average workwvek of praduction workers in m ing. Because |
often adjust the work hours of existing employees before making new
hires or Liying off workers, average weekly hours is a leading indicator of
employment changes. A longer workweek indicates that firms are asking
their employees to work long hours because they are experiencing strang
demand for their products; thus, st ndicates that firms are likely to
increase hiring and production in the future. A shorter workweek indi-
cates weak demand, supgesting that firms are more likely o lay off work-
ers and cut back production.

Average initial weekly caims for wnemploynment insurnce. The number

of people making new claims on the unemployment-insurance system
is one of the most quickly available ind s of conditions in the
labor market. This series 15 inverted in computing the index of
leading indicators, so that an increase in the series lowers the index.
An increase in the number of people making new claims for unem-
ployment insurance indicates that firms ace laying off workers and cut-
ting back production, which will soon show up in data on employ-
ment and production.

New orders for consumer goads and materials, adjusied for inflation, This is a
very direct measure of the demand that firms are expeniencing, Because
an increase in orders depletes a firm’s mventories, this statistic typically
predices subsequent imcreases in production and employment.
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New onders for nondefense capitel goods. This series is the counterpart to the
previous one, but for investment goods rather than consumer goods,
Index of supplier deliveries. This variable, sometimes called vendor perfor-
mance, 1 1 measure of the number of companies receiving slower deliv-
eries from suppliecs, Vendor performance is a leading indicator because
deliveries slow down when companics are experiencing increased
deniand for their products, Slower deliveries therefore indicate 2 future
increase in cCONAMIC ACHVITY.

New building permiits fsmed, Construction of new buildings 1s part of
investment—a particularly volatle component of GDE An increase in
building permits means that plinned construction is increasing, which
indicates a rise in overall cconomic activity.

Tudeex of stock prices. The stack market reflects expectations about future
econumic condinons becanse stock market investors bid up prices when
they expect companies to be profiuble. An mcrease in stock prices indi-
cates that investars expect the economy to grow rapidly; 3 decrease in
stock prices indicates that investors expect an econamic slowdown,

Manep supply (M2), adjusted for inflation, Because the money supply is
related to total spending. more money predicts increased spending, which
in turn means higher production and employment.

Interest rate spread: the yield spread betwven 10-year Treasury sotes and J-ntonth
Treassry bills. This spread, sometimes called the slope of the yield curve,
reflects the market's expectation about future interest rates, which in turn
reflect the condition of the economy. A large spread means that interest
rates are expected to rise, which rypically occuns when cconamic activity
ncreases,

Tndex of vonsumer expecafions. This 15 2 direct measure of expectations,
based on a survey conducted by the University of Michigan’s Survey
Research Center. Increased optimism about future economic conditions
amang consumers suggests ncreased consumer demand for goods and
services, which i tuen will encourage businesses to expand production
and employment to meet the demand.

The index of leading indicators is far from a precise predictor of the future, but
it is one input into planning by both businesses and the government.

How has this crystal ball done lately? Here is what the Conference Board
announced 1 a December 2007 press release:

The leading index decreased sharply for the second consecutive month in
Movember, and it has been down in four of the last nx months. Most of the
leading ndicators contmibuted negmtvely to the index in November, led by
large declines in stock prices, iueial clums tor unemployment insurance (wwert-
ed), the index of consumer expectations, snd real money supply (M2). ... The
leading mdex fell 1.2 percent (a decline of 2.3 percent annual rate) from May
to Wavember, the brpest s-month decrease in the index an six years, E

As predicted, the economy mn 2008 and 2009 headed into 3 Tecession.



CEHAPTER # 3

Time Horizons in Macroeconomics

Now that we have some sense about the facts that describe short-run econom-
ic fluctuations, we can turn to our basic task in this part of the book: building a
theory to exphin these fluctuations. That job, it turns ou, 18 not a simple one. It
will rake us not only the rest of this chapter but also the next five chapters to
develop the model of short-run fluctuations in its entirety:

Before we start building the model, however, let’s step back and ask a funda-
mental queston: Why do ec need diffi models for diffe tme
horizons? Why can’t we stop the course here and be content with the classical
medels developed in Chapters 3 through 82 The answer, as this book has con-
sutently renunded it reader, i« that elassical macroeconomic theory applies to the
long run but not to the shore run. Tut why is this so?

How the Short Run and Long Run Differ

Mast macrocconomists believe that the key difference berween thie short run and
the long run is the behavior of prices. n the bg man, prives are flexible and can
responnd 18 clariges i supply or desand. I the short ruen, many prices are Ysticky™ st some
predererimined level, Because prices behave differently in the short run than in the
longg run, various economic events and policies have different effects over differ-
ent time horizons,

To see how the short run and the long run differ, consider the effecs of 2
change in monetary policy. Suppose that the Federal Reserve suddenly reduces
the maney supply by 5 percent. According to the classical model, the money sup-
ply affects nominal variables—variables measured in terms of money—but not
real variables. As you may recall from Chapter 4, the theoretical separation of real
and nominal variables 15 called the dassical dicharomy, and the irrelevance of the
money supply for the determination of real variables is called monetary nentrality.
Most economusts believe that these classical ideas describe how the ecanomy
waorks in the long run: a S-percent reduction in the money supply lowers all
prices (including nominal wages) by 5 percent while output, employment, and
other real variables remamn the same, Thus, in the long run, changes in the money
supply do not cause luctuations in output and employment,

In the short run, however, many prices do not respond to changes in mon-
etary policy, A reduction in the money supply does not immediately cause all
firms to cut the wages they pay, all stores to change the price tags on their
goods, all mail-order firms to issue new catalogs, and all restavrants ta print
new menus, Tnstead, there is linde immediate change in many prices; that is,
many prices are sticky, This short-run price stickiness implies that the
short-run impact of a change in the money supply is not the same as the
long-run impact.

A model of economic fluctuations must take into account this short-run
price stickiness, We will see that the failure of prices to adjust quickly and com-
pletely to changes in the money supply (as well as to other exogenous changes
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in economic conditions) means that, in the short run, real variables such as out-
put and employment must do some of the adjusting instead. In other words,
during the ame horizon over which prices are sticky, the classical dichoromy ne
longee holds: nominal variables can influence real variables, and the economy
can deviate from the cquilibrium predicted by the classical modcl.

CASE STUDY

If You Want to Know Why Firms Have Sticky
Prices, Ask Them

How sticky are prices, and why are they sticky? In an intriguing study, econa-
mist Alan Blinder attacked these questions directly by surveying firms about their
price-adjustment decisions.

Blinder began by asking firm managers how often they changed prices. The
answers, summarized in Table 9-1, yielded two conclusions. First, sticky prices
are common. The typical firm in the economy adjusts its prices once or twice
a year. Second, there are Lirge differences among firms in the frequency of
price adjustment. About 10 percent of firms changed prices more often than
once a week, and about the same number changed prices less often than once
a year,

Blinder then asked the firm punagers why they didnt change prices more
often, In particular, he explained to the managers several economic theories of
sticky prices and asked them to judge how well cach of these theories described
their firms, Table 9-2 summanzes the theories and ranks them by the percent-
age of managers who accepted the theory as an accurate description of their

TABLE 9-1

The F of Price Ad)

This table is based on answers to the question: How often do the prices of your
mest impartant products change in a typical year?

Frequency Percentage of Firms
Less than ance 102
Once 39.3
101ta2 156
2014 129
4011012 75
12011052 43
52.01 to 365 8.6
More than 365 1.6

Source. Table 4.1, Alan §. Blinder, "On Sticky Prces: Academic Thearies Mect the Real Wasld -
in M G. Mankiw, d., Manetary Palicy {Chicago: University of Chicagn Press, 1994), 117-154
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Theories of Price Stickinass: et

| Theary and Percentage of Managers |
Briel Deseription Wha Accepted Theary |
Coordinatson failure: =
Firms hald back on price changes, waining for others to go first |
Cost-based pricing with lags 555 I |
Price increases are delayed until costs rise ol
Delivery lags, service, e 54.8 i
Firms prefer to vary other product arenbutes, such as delivery lags, service, or i
product quality
Implicit contracts 504
Firms tacitly agree to stabilize prices, perhaps out of "fairess” o customers
Maminal contracts 357
Prices are fued by exphon contracts
Costs of price adjustment. 300 |
Firma incur costs of changing pnces
Procyclical elasticity 297
Demand curves become less elastic as they shift in
Pricing pains 240 '[
Certain prices (Ike $9.99) have special psychological significance
I
lnweniories: 09 |
Farms vary inventory stocks instead of prices |
Constane margnal cost: 19.7 } i
Margsnal cost is flat and markups are constant t
Hierarchical delays 116
Bureaucranic delays slow down decisions |
Judging quality by price: o

Firms fear customers will mistake prce cuts for reductions in quality bl

Sowrce Tables 4 3 and 4.4, Alan 5 Blinder, *On Sticly Prices: Academic Theanes Meet the Real World." in N G Mankiw,
ed . Manetary Pubiy {Chicago’ University of Chicago Press, 1994], 117-154

firms' pricing decisions. Notice that each of the theories was endorsed by some
of the managers, but each was rejected by a large number as well, One interpre-
tation is that different theories apply to different firms, depending on industry
characteristics, and that price stickiness 1s 2 macroeconomic phenomenon with-
out 3 single microcconomic explanation,

Among the dozen theories, coordination failure tops the list. According to
Blinder, this 15 an important finding, because it suggests that coordination failure
plays a key rale in explaining price stickiness and, thus, short-run economic fluc-
tuations. He writes, "The most obvious policy implication of the model s that
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more coordinated wage and price setting—somehow achieved—could improve
welfare, But if this proves difficult or impossible, the door is opened to activist
monetary policy to cure recessions”” m

The Model of Aggregate Supply
and Aggregate Demand

How does the introduction of sticky prices change our view of how the econ-
omy works? We can answer this question by considering economists’ two
favorite words—supply and demand.

In classical macrocconomuc theary, the amount of output depends on the
economy’s ability to spply goods and secvices, which in turn depends on the
supplies of capital and labor and on the available production technology. This is
the essence of the basic classical model in Ciuptcr 3, as well as of the Solow
growsh model in Chapters 7 and 8. Flexable prices are a crucial assumption of
classical theory. The theary posits, sometimes implicitly, |h.‘.u prices adjust to
ensure that the quantity of output demanded equals the quar supplied.

The cconomy works quite differently when prices are sticky. In this case, 35
we will see, curput alio depends on the econamy’s demand for goods and services.
Demand, in turn, depends on a varicty of factors: consumens’ confidence about
their economic prospects, firms' perceptions about the profitability of new
investments, and monetary and fiscal policy. Because monetary and fiscal pohicy
can influence demand, and demand in turn can influence the economy’s ourpur
over the nme horizon when prices are sticky, price stickiness provides a rationale
for why these policies may be useful in stabilizing the economy in the short ran,

In the rest of this chapter, we begin developing a model that makes these ideas
more precise. The place to start is the model of supply and demand, which we
wsed in Chapter 1 to discuss the market for pizza. This basic model offers some
of the most fundamental nsights in economics, It shows how the supply and
denund for any good jointly determine the good's price and the quantity sold,
a8 'well as how shifts in supply and demand affect the price and quantiry. We now
introduce the “economy-size” version of this model—the model of aggreyate sup-
ply and agevegare demand. This macroeconomic model allows us to study how the
aggregate price level and the quanuty of aggregate output are determined in
the short run. It ako provides 2 way to contrast how the economy behaves in the
long run and how it behaves in the short run.

Although the model of aggregate supply and aggregate demand resembles
the madel of supply and demand for 2 single good, the analogy s not exact. The
model of supply and demand for a single good considers only one good within

* To read mare about ths study, see Alan 8, Blinder,"On Sucky Prices; Academmic Theotics Mest
the Real Wold” in N G Mankiw, ed, Monerary Policy (Chicago: Univessity of Chicago Pres,
1944, 117=154; ar Alan 5. Blinder, Elie B, T Canew, Tavid E. Lebow, and Jerenw E Wundd,
Atkug At Prices: A New Approach o Understanding Price Stckiness (New York: Russcll Sage
Foundation, 1998),
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CHARTER 8

a lange economy. By contrast, as we will sce in the coming chapters, the model
of aggregate supply and aggregate d d is a sophi I model that incor-
porates the interactions among many markets, In the remainder of this chaprer
we get a first glimpse at those interactions by examining the model in its most
simplified form, Qur goal here is not to exphin the model fully but, instead, to
introduce its key elements and illustrate how it can help explain short-run eco-
nomic fluctuations,

EE) Aggregate Demand

Aggregate demand (AD) i the relanonship berween the quantty of output
demanded and the apuregate price level, In other words, the agprepare demand
ecurve tells us the quantity of goods and services people want to buy at any given
level of prices. We examine the theory of aggregate demand in detail in Chap-
ters 10 through 12, Here we use the quantity theory of money to provide a sim-
ple, although incomplete, derivation of the aggregate demand curve.

The Quantity Equation as Aggregate Demand
Recall from Chaprer 4 that the quantity theory says that
MV= Py,

where M is the money supply, 17 is the velocity of money, P is the price level,
and Y is the amount of output. If the velocity of money is constant, then this
equation sates that the money supply determines the nominal value of cutput,
which in turn s the product of the price level and the amount of outpur

When interpreting this equation, 1t is weful to recall that the quantity
equation can be rewritten in terms of the supply and demand for real money
balances:

M/P= (M/P) = kY,

where k= 1/1715 a parameter representing how much money people want ta
hold for every dollar of income. In this form, the quantity equation states that
the supply of real money balances M/ P equals the demand for real money bal-
ances (M/P)* and that the demand s proportional to output ¥ The velocity of
money I is the “flip side” of the money d d p k. The pti
of constant velocity 1s equivalent to the assumption of a constant demand for real
maoney balances per unit of output.

If we assume that velocity 1is constant and the money supply M 15 fixed by
the central bank, then the quannty equation yields 3 negauve relationship
berween the price level Pand output ¥ Figure Y-5 graphs the combinations of
P and Y that satisfy the quantity equation helding M and I constant. This
downward-sloping curve 1s called the aggregate demand curve,
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FIGURE 9

Price level, P

The Aggregate Demand
Curve The aggregate demand
curve AD shows the relationship
benween the price level P and the
quantity of goods and services
demanded ¥ It is drawn fora.
gven value of the money supply
M The aggregate demand curve
slopes downward. the higher the
price level P, the lower the level
of real balances M/, and there-
fore the lower the quanoty of
goods and services demanded ¥,

A ir

i

AD

Income, outpur, ¥

Why the Aggregate Demand Curve Slopes Downward

As a swrictly matl ical matter, the g ¥ eq explains the downward
slope of the aggregate demand curve very simply. The money supply M and the
velocity of money 17 determine the nominal value of output PY Once PY' i
fixed, if P gocs up, ¥ must go down

What is the cconomic mtmtion that lies behind this mathemancal relation-
ship? For a complete explanation of the downward slope of the aggregate
demand curve, we have to wait for a couple of chapters. For now, however, con-
sider the following logic: Because we have asumed the velocity of maney i
fixed, the money supply determines the dollir value of all rancctions in the
ccanomy, (This conchsion should be familiar from Chapter 4.) Ifthe price level
rises, each transaction requires more dollars, so the number of tansactions and
thus the quantity of goods and services purchased muse fall

We can also explin the downward slope of the aggregate demand curve by
thinking sbout the supply and demand for real money balances. If outpot 1s high-
er, people engage in more transactions and need higher real balances M/P Fora
fixed money supply M, higher real balances imply a lower price level. Converse-
ly, if the price level is Tower, real money balances are higher: the higher level of
real balances allows a greater velume of rransactions, which means a greater
quantity of output is demanded

Shifts in the Aggregate Demand Curve

The aggregate demand curve 15 drawn for a fixed value of the money supphy. In
other words, it tells us the possible combinations of P and Y for a given value of
M. 1f the Fed changes the money supply, then the possible combinations of Pand
Y change, which means the aggregate demand curve shifts
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(a) Inward Shifes in the (b) Outward Shifts in the
Aggregate Demand Curve Aggregare Demand Curve

Price level, P Price level, P

Income, output, ¥ Ineome, outpue, ¥

Shifts in the Aggregate Demand Curve Changes in the money supply shift the
aggregate demand curve. In panel (a), a decrease in the money supply M redices the
nominal value of autput PY For any given price level B, output ¥ is lower, Thus, a
decrrase 0 the money supply shifis the aggregate demand curve inward from AD, to
ADz. In panel (b, an increase in the money supply M raises the nominal value of
output P For any given price level B, outpust Yis higher. Thus, an increase in the
money supply shifis the ageregate demand curve autward fram AL, to AD;.

For example, consider what happens if the Fed reduces the money supply. The
quantity equation, M17= P'Y] tells us that the reducton in the money supply leads o a
proparmonate reduction in the noninal value of cutput PY For any given price level,
the amount of outpat i3 lower, and for any given amount of output, the price level
1 Jower. A in Figure 9-6(a), the apgregate demand curve relating P and Y shifts inward.

The oppesite occurs if the Fed increases the money supply. The quantity equa-
on tells us that an increase in M leads to an increase i PY. For any gven price level,
the amount of output 15 higher, and for any given amount of output, the price level
is higher, As shown in Figure 9-6(b), the aggregate demand curve shiffs outward,

Although the guantity theory of money provides a very simple basis for
understanding the aggregate demand curve, be forewarned that realiry is more
camplicated. Fluctuations in the money supply are not the only source of fluc-
tuations in aggregate demand. Even if the money sopply s held constant, the
aggregate demand curve shifts if some event causes a change in the velocity of
money. Over the next two chaprers, we develop a more general model of aggre-
gate demand, called the 15-LM miadel, which will allow us to consider many pos-
sible reasons for shafis in the aggregate demand curve.

EE) Aggregate Supply

By atself, the aggrepate demand curve does not tell us the price level or the
amount of ouput that will prevail in the economy; it merely gives a relationship
between these two variables. To accompany the aggregate desiand curve, we
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need another relationship between P and ¥ that crosses the aggregate demand
curve—an aggregate supply curve. The aggregate demand and aggregate supply
curves together pin down the economy’s price level and quanticy of outpur.

Aggregate supply (4S5) is the relationship between the quantity of goods
and services supplied and the price level. Because the firms that supply goods
and services have flexible prices in the long run but sticky prices in the short
run, the aggregate supply rel hip depends on the time horizon. We need
to discuss two different aggregate supply curves: the long-run aggregate sup-
ply curve LRAS and the short-run aggregate supply curve SRAS. We also
need to discuss how the economy makes the mansition from the short run
the long run.

The Long Run: The Vertical Aggregate Supply Curve

Because the clissical model describes how the economy behaves in the long run,

we derive the long-run aggregate supply curve from the classical model, Recall

from Chapter 3 that the amount of output produced depends on the fixed amounts

of capiul and kibor and on the available technology. To show this, we write
Y=F(K, L)

=Y,

According to the elasical model, ourput does not depend on the price level. To
show that output is fieed at this Jevel, regandless of the price level, we draw a ver-
tical aggregate supply curve, s in Figure 9-7. In the long run, the intersection of

FIGURE 9-7

Price level, P

The Long-Run Aggregate
Supply Curve In the long run,
the level of output is detenmined
by the amounts of capital and
labor and by the available tech-
nology; it does not depend on
the price level. The long-mun
aggregate supply curve, LRAS, 15
vertical.

Long-run aggregste supply, LRAS

Income, output, Y
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the aggregate demand curve with this vertical aggregate supply curve determunes
the price level. =

If the aggregate supply curve is vertical, then changes in aggregate demand
affect prices but not output. For example, if the money supply falls, the
aggregate demand curve shifts downward, as in Figure 9-8. The economy
moves from the old intersection of aggregate supply and aggregate demand,
point A, to the new intersection, point B, The shift in aggregate demand
affects anly prices

The vertical aggregate supply curve satisfies the classical dichotomy, because it
imphes that the level of output 5 independent of the money supply. This
long-run level of output, ¥, is called the full-emplopnent, ar natral, level of out-
put. Itis the level of output at which the ceanomy’s resources are fully employed
or, more realistically, at which unemploymient is at its natural rate.

The Short Run: The Horizontal Aggregate
Supply Curve

The classical model and the vertical aggregate supply curve apply only in the
lang run. In the short run, some prices are sticky and, therefore, do not adjust 1o
changes in demand, Because of this price stickiness, the short-run aggregate sup-
ply curve iz not vertical,

In this chapter, we will simplify things by assuming an extreme example. Sup-
pose that all firms have issued price catalogs and that it is too costly for them to
wsue new ones. Thus, all prices are stuck at predetermined levels. At these
prices, rms are willing to sell as moch as their customers are willing to buy, and
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FIGURE 9-9

Price level, B |

Short-run aggregate iwpply, SRAS

The Short-Run Aggregate
Supply Curve In this extreme
example, all prices are fixed in
the shart run. Therefore, the
short-run ay,grrgau supply curve,

Income, outpur, ¥

SRAS, is h

they hire just enough hbar to produce the amount demanded. Because the

price level is fixed, we represent this stuation m Figure 9-9 with a horizontal

aguregate supply curve,

The short-run equbibrum of the economy 15 the intersection of the aggre-
gate demand curve and this borizontal short-run apgregate supply corve, In this
case, changes in aggregate demand do affect the Jevel of output. For example, if
the Fed suddenly reduces the money supply, the aggregate demand curve shifts
inward, 3¢ in Figure 9-10. The economy moves from the old mtersection of

FIGURE 9-10

Price level, P

Shifts In Aggregate Demand
In the Short Run A reduction
in the money supply shifts the
aggregare demand curve down-
ward from A to ADy, The
equilibrium for the econamy
maves from point A to paine B,
Because the aggregate supply
curve is horzontal in the shorg

.
3. fowern the
Izt of outhut.

Income, outpur, ¥

run, the reducrion in aggregate
P d:m:md reduces the level of
5 @
o 45
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aggregate demand and aggregate supply, point A, to the new intersection, point
B. The movement from point A to point B represents a decline in output at a
fixed price level.

Thus, 3 fall in apgregate demand reduces output in the short run because
prices do not adjust instantly. After the sudden (31l in aggregate demand, firms are
stuck with prices that are ton high. With demand low and prices high, firms sell
less of their product, so they reduce production and lay off workers. The econ-
omy exXperiences a recession

Once again, be forewarned that reality is a bit more comphicated chan illus-
wrated here, Although many prices are sticky in the short run, some prices are
able 1o respond quickly to changing circumstances, As we will see in Chaprer
13, in an economy with some sticky prices and some flexible prices, the short-
run ageregate supply curve s upward sloping rather than horizontal. Figore
9100 illustrates the extreme case i which all prices are stuck. Because this
case is simpler, it is a useful starting point for thinking about short-run aggre-
gate supply.

From the Short Run te the Long Run

We can summarize our analysis so far as follows: Over lang periods of time, prices are
Slexible, the aggregate supply curve i vertical, and dhanges (n agerepate demand affect the
price level but mot output. Over short periods of time, prices are sticky, the aggregate sip-
ply enrve is flar, and charges in ageregate demand do affect the economy’s sutpit of goods
and services.

How does the economy make the transition from the short run to the long
run? Lets mrace the effects over nme of a fall in aggregate demand. Suppose that
the economy is mitrally in long-rm equilibrium, as shown in Figore 9-11. In this

FIGURE 9-11

Price level, P Wun Equillbrium |n the.

LRAS run, the ecanamy finds
f at the intersection of the

m:?-n.m aggregate supply curve

aums lhupuh:mwm

Income, surput, ¥

'
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figure, there are three curves: the aggregate demand curve, the long-run aggre-
gate supply curve, and the short-run aggregate supply curve. The long-run equi-
Iibrium is the point at which aggregate demand crosses the long-run aggregate
supply curve. Prices have adjusted to reach this equilibrivm. Therefore, when the
economy is in its long-run equilibrium, the short-run aggregate supply curve
st cross this point as well.

Mow suppose that the Fed reduces the money supply and the aggregate
denuand eurve shifts downward, as in Figure 9-12. In the short run, prices are
sticky, so the economy moves from point A to point B. Qurput and employment
fall below their natural levels, which means the economy is in a recession. Over
time, 1n respanse to the low demand, wages and prices fall. The gradual reduc-
tion in the price level moves the economy downward along the aggregate
denuand eurve to point C, which is the new lonp-run equiliboum. In the new
long-run equilibrium (point C), output and employment are back to their nat-
ural Jevels, but prices are lower than in the old long-run equilibrium (point A).
Thus, 2 shift in aggregate demand affects output in the shart run, but this effect
dissipates over time as firms adjust their prices

A Reduction In Aggregate
LAs Demand The econamy begins
in long-run equilibrium at peint
AL A reduction in aggregate

1. A failin demand, perhaps caused by a
|— =xreyee decrease in the maney supphy,
el moves the econanty from paint
A SRAS Ao point i, where output is
B below its natural level. As prices

fall, the economy gradually
recovers from the necession,

c moving from point B to point C
Sl AD, 3 P Pa!
Jong run afficts
D‘# prace fevel. AD,
Income, output, ¥

A Monetary Lesson from French History

Finding modern examples to illustrate the lessons from Figure 9-12 1 hard
Modern central banks are too smart to enginecr a substantial reduction in the
money supply for no good reason. They know that a recession would ensue,
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and they usually do their best to prevenc that from happemng, Fortunately,
history often Glls in the gap when recent experience fails to produce the
right experiment.

A vivid example of the effects of monetary contraction occurred m
cighteenth-century France. Frangois Velde, an cconomist at the Federal
Reeserve Bank of Chicago, recently studied this episode in French econom-
ic history.

The story begins with the unusual nature of French money at the time. The
money stock m this cconomy mcluded a variery of gold and silver coins that,
in contrast to modern money, did not indicate a specific monetary value,
Instead, the monetary value of each coin was set by government decree, and
the government could casily change the monetary value and thus the money
supply. Sometimes this would eccur literally overnight. Tt s almost as if, while
you were sleeping, every $1 bill in your waller was replaced by a bill worth only
BO cents.

Indeed, that is what happencd on September 22, 1724, Every person n
France woke up with 20 percent less money than they had the night before.
Ower the course of seven months of that year, the nominal value of the money
stack was reduced by about 45 percent. The goal of these changes was ta
reduce prices in the economy to what the government considered an appro-
priate level.

What happened as a resule of this policy? Velde reports the following
consequences.

Although prices and wages did ], they did not do s by the full 45 percent;

margaver, it took them months, il not years, to fall that far, Fieal wages in fact

rose, ot Jeast mially Interest rates rose. The only market that adjusted instanta-
neously and fully was the foreign exchange market Even markets that were as

clowe 1o fully competitive as one can imagine, such as grain markets; failed o

react initially.

At the same e, the industrial sector of the economy {or at any e the rex-
tile ndustry) went into a severe contraction, by about 30 percent. The onset of the
recenon may have occurred before the deflationary policy began, but 1t was wide-

Iy believed at the time that the seventy of the contracnon was due to manetary

policy, in particular to a resulting “credit crunch’ as holders of money stopped pro-

viding credit to trade i antaipation of further poice dechines (the "scaraty of
money” frequently blamed by observers), Likewise, it was widely believed (on the
basis of past experience) that a policy of inflation would hale the recenion, and
comcidentally or not, the economy rebounded once the nominal meney supply
was increased by 20 percent in May 1726,

This description of events from French history fits well with the lessons from
modern mactoeconomuc theory.' @ ]

* Frangous I Velde, "Chronicles of o Deflation Unforetobd” Federal Leserve Bank of Clucagn,
November 2000,
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As Chapter 4 noted, many of the central ideas of |
monetary theary have a long history, The classi-
cal theory of money we discussed in that chapter |
dates back as far as the eighteench-century
philosopher and economist David Hume, While
Hume understood that changes in the money
supply ulimately led to inflation, he alse knew
that maney had real effects in the short run. Here
iz how Hume descnbed a monetary injection in
his 1752 essay Of Money:

To aceoent, then, for this phenomencn, we mist |
consider, that thaugh the high price of commadines
be a necessary consequence of the increass of gold |
and sibver, yet it follows not immediarely upan that
mcrease; but some tirme i3 required before the money |
rculates theough the whole state, and makes is |
affiect be fet on all ranks of peaple. At first, no alter- |
anon i3 perceved; by degrees the price raes, fint of
one commodity, then af anather; tll the whele at
fast reaches a just propartion wath the new quantiny
of specse whach is in the kingdam. In my apinion, it

is only in this internval or intermediate situation,
beoween the acquisition of money and nse of prices,

favarable to industry, When any quanticy of money |
15 imported inta a nazion, it is noc at first dispersed |
it many hands, but is confined m the coffersofa |

that the increasing quanoty of gold and siber is | I

David Hume on the Real Effects of Money

few persons, whe immediately seck to employ it to
advantage. Here are a set of manufacturers or mer-
chants, we shall suppose, who have recened retums
of gold and silver for goods which they sent to Cadiz,
They are thereby enabled to employ maore workmen
than farmerly, who never dream of demanding high-
er wages, but are glad of employment from such
good paymasters. If workmen become scarce, the
manufacturer gives higher wages, but ax first requires
an increase of labor; and this is willingly submiced
to by the artisan, who can now eat and drink becer,
o compensate his additonal tail and fangue. He
cames his money to markes, where he finds every-
thing at the same price as formerly, but retums with
greater quantity and of better kinds, for the use of
his family. The farmer and gardener, finding thae all
their commodities are taken off, apply themzehves
with alacriry to the raming more; and at the same
time ¢an afford to take beter and more cloths from
their tradesmen, whose pnce is the same as former
ty, and their industry only whetted by so much new
gain It is easy 1o trace the maney in its progress
through the whole commonwealth; where we shall
find, that it must first quicken the ddigence of every
indnadual, before it increases the price of labor.

t is likely that when writing these words, Hume
was well aware of the French experience
described in the preceding Case Study.

EE) stabilization Policy

Fluctuatiuns in the economy as 3 whole come from changes in agerepate supply
or aggregate demand. Ec call B events that shift these curves
shocks to the economy: A shock that shufis the apgrepate demand curve is called
a demand shock, and a shack that shufis the agpregate supply curve is called a
supply shock. These shocks disrupt the economy by pushing output and
employment away from their natural levels. One goal of the model of aggregate
supply and aggregate demand 1 ta show how shocks cause econamic fluctuations.
Another goal of the model is o evaluate how macroeconomic palicy can
respond to these shocks. Economists use the term stabilization policy to refer
to policy actions aimed at reducing the severity of short-run economic fuctus-
tions, Becawse output and employment luctuate around their long-run natural
leveks, stabilization policy dampens the business cycle by keeping output and
emplovment as close to their natural levels as possible,

In the coming chapters, we examine in detail how stabilization policy warks
and what practical problems arise in its wse. Here we begin our analysis of
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stabibization policy using our simplified version of the model of aggregate
demand and aggregate supply. In particular, we examine how monctary policy
might respond to shocks. Monctary policy is an impartant component of stabi-
lization policy because, as we have seen, the money supply has a powerful
impact on aggregate demand.

Shocks to Aggregate Demand

Congider an ple of a d d shock: the i tion and avail-
ability of credit cards. Because credit cards are often a more convenient way to
make purchases than using cash, they reduce the quantity of money that people
choose to hold. This reduction in money demand is egquivalent to an ncrease in
the velocity of money. When each person holds less money, the money demand
parameter k falks. This means that each dallar of money moves from hand to hand
more quickly. so velocity V(= 1/k) rises.

If the money supply 15 held constant, the increase an velocity causes nomi-
nal spending to rise and the ageregate demand curve to shift outward, as n
Figure 9-13. In the short run, the increase in demand raises the output of the
econumy—it catwes an economic boom. At the old prices, firms now sell more
output. Theretore, they hire more workers, ask their existing workers to work
longer hours, and make greater use of their factories and equipment.

Over time, the high level of aggregate demand pulls up wages and prices, As
the price level rises, the guantity of output demanded declines, and the economy
gradually approaches the natural level of production. Dut during the transition to
the higher price level, the economy’s output is higher than its natural level.

ded

An Increase in Aggregate
LRAS : Demand The ecanomy begins
= Bt the in long-run equilibrium at point
foing run affects A, Anincrease in te
S0 hapaien demand, perhaps due to an
¢ = increase in the velocity of moni
5 Ress plier maves the mnc::gbm pdn:r'
1. A pisein m“:‘:: A to paint 8, where outpuris
angregate el above its natural level, As prices
demand .., { = nise, output gradually returns
A 8 SRAS 1o its natural level, and the
economy moves from point B
\ to puint C.
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What can the Fed do to dampen this boom and keep output closer to the nat-
wral level? The Fed might reduce the money supply to offset the increase in
velocity. Offsetting the change in velocity would stabilize aggregate demand.
Thus, the Fed can reduce or even eliminate the impact of demand shocks on
output and employment if it can skillfully control the money supply. Whether
the Fed in fact has the necessary skill is 2 more difficult question, which we take
up in Chapter 15,

Shocks to Aggregate Supply

Shocks to aggregate supply can abo cause economic fuctuations. A supply shock
is a shock to the ecanomy that alters the cost of producing goods and services
and, 35 a eesult, the prices that firms charge. Because supply shocks have a direct
impact on the price level, they are sometimes called prie shocks. Here are same
examples:

® A drought that destroys crops. The reduction in food supply pushes up
food prices.

® A new environmental protection law that requires firms to reduce their
emissions of pollutants. Firms pass on the added costs to customers in the
furm of higher prices.

® An increase in union aggressiveness. This pushes up wages and the prices
of the goods produced by union workers.

u The organization of an international il cartel. By curtailing competition,
the major oil producers can nise the world price of oil.

All these events are adverse supply shocks, which means they push costs and prices
upward. A fnorable supply shock, such as the breakup of an international oil car-
tel, reduces costs and prices.

Figure 9-14 shows how an adverse supply shock affects the cconomy. The
shart-run aggregate supply curve shifis upward. (The supply shock muy abo
lonwer the natural level of output and thus shift the long-run aggregate supply
curve to the leff, but we ignore that effect here ) If aggregate demand 15 held con-
stant, the economy moves from point A to peint B: the price level rises and the
amount of output falls below its natural level An experience like this i called

wilation, because it combines economic stagnation (falling output) with infla-
tion (rising prices).

Faced with an adverse supply shock, a policymaker with the ability to influ-
ence aggregate demand, such as the Fed, has a difficult choice between two
aptions. The fint option, implicit in Figure 9-14, s o hold aggregate demand
constant, In thas case, output and employment are lower than the natural level.
Eventually, prices will fall to restore full employment at the old price level (point
A, but the cost of this adjustment process 15 a pamful recession,

The second option, illustrated in Figure 9-15, 15 1o expand aggregate
demand to bring the economy toward the natural level of output more quick-
Iy. [F the increase in aggregate demand coincides with the shock to aggregate
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An Adverse Supply Shock An
adverse supply shock pushes up
costs and thus prices. If aggregate
demand is held constane, the econ-
omy moves from peint A to point
B, Iudin? ta stagflation—a combi-
nation of increasing prices and
falling output. Eventually, as prices
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natural level of autput, point A,

supply, the economy goes immediately from point A to pomne C. In this case,
the Fed is smd to accommodate the supply shock, The drawback of this option,
of conrse, is that the price level s permanently higher. There is no way
to adjust agpregate demand o mamein full eniployment and keep the price

Tevel stable,
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CASE STUDY

How OPEC Helped Cause Stagflation in the 1970s
and Euphoria in the 1980s

Th: most disruptive supply |hocks 1n recent history were caused by OPEC, the

of Petrol porting Countries, OPEC is a cartel, which i5 an
organization of supplicrs Ih:t coordinate production levels and prices. In the
carly 19705, OPEC’ reduction in the supply of oil nearly doubled the wordd
price. This increase in o1l prices cauwsed stagflation in most industrial countries,
These statistics show what happened in the United Stares:

Change n Inflation Unemployment
Year hl Prices Rate (CPI) Tate
1973 11.0% 6.2%5 4.9%
1974 68.0 110 5.6
1975 16.0 9.1 85
1976 33 58 7.7
1977 8.1 6.5 71

The tifl-percent increase in the price of oil in 1974 was an adverse supply shock
of major propartians. As one would have expected, this shock led ro both high-
er inflation and higher unemployment.

A few years later, when the world ccanomy had nearly recavered from
the first OPEC recession, almost the same thing happened agan. OPEC
raised oil prices, causing further stagflation, Here are the statistics for the
Uniited States:

Change in Intlaten Unemployment
Year Oil Prices Rate (CPI) Hate
1978 9.4% 7.7% 6.1%
1979 54 1.3 58
1980 47.8 135 7.0
1981 “H4 0.3 7.5
1982 -8.7 6.1 9.5

The ncreases in oil prices in 1979, 1980, and 1981 agan led to double-digit
inflation and higher unemployment.

In the mid-1980s, poliical turmoil among the Arab countries weakened
OPECY ability to restrain supplics of oil. Ol prices fell, reversing the stagflanon
of the 19705 and the carly 1980s. Here's what happened:
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Change in Intlation Unemployment
Year Oil Prices Rate (CPI) Rate
1983 =71% 3.2% 9.5%
1984 =1.7 4.3 7.4
1985 =55 36 74
1986 445 1.9 6.9
1987 18.3 36 6.1

In 1986 oil prices fell by neacly half, This favorable supply shock led o
one of the lowest inflation rates experienced 1 recent LLS. history and to
falling unemployment.

More recently, OPEC has not been a major cause of economic Huctuations,
Conservation efforts and technological changes have made the US. economy
less suscepuible to o1l shocks. The economy today is more service-based and less
manufacturing-based, and services typically require less eneryy o produce dhan
do manufactured goods. Because the amount of ol conmumed per unit of real
GDP has fallen by more than half over the previous three decades, it takes a
much linger oil-price change o have the impaer on the economy that we
observed in the 19705 and 19805, Thus, when oil prices rose precipitously in
2007 and the first half of 2008 (before retreating in the second half of 2008),
these price changes had a smaller macroeconomic impact than they would have
had in the pase.” m

EE3 conclusion

This chapter introduced a framework to study economic fluctuations: the model
of aggregate supply and aggregate demand, The model is built on the asump-
tion that prices are sticky in the short run and flexible in the long run, It shows
how shocks to the economy cause output to deviate temporarily from the level
implied by the classical model.

The model also highlights the role of monctary policy. On the one hand,
poor monetary policy can be a source of destabilizing shocks to the economy.
On the other hand, 3 well-run monetary policy can respond to shocks and sta-
bilize the econamy,

5 Same economints have suggested that changes in oil prices phyed 3 major mle in ecanomic fuc-
meatons even before the 19705 See James 1, Hamilion, “Oid and the Macmcconomy Smee World
War 11" Josamal of Political Ecomange 91 (April 1963): 228-24K

| 283
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In the chapters that follow, we refine our understanding of this model and our
analysis of sabilization policy. Chapters 10 through 12 go beyond the quantity
equation to refine our theory of aggegate demand. Chapter 13 examines aggre-
gate supply 10 more derail. Chapter 14 brings these elements together 1 a
dynamic model of aggregate demand and aggregate supply. Chapter 15 examines
the debate over the virtues and limits of stabilization policy.

Summary

=

-

ot

-

. Economies experience short-run fluctuations in economic activiey,

measured most broadly by real GNP These fluctuations are associated
with 10 many mac variables. In particular, when
GD¥ growth declines, consumption growth falls (eypically by a smaller
amount), investment growth Glls (typically by a larger amount), and

ploy rises, Although ec look at various leading indica-
tors to forecast movements in the economy, these short-run fluctuations
are largely unpredictable.

. The crucial difference between how the cconomy works in the long

run and how it works in the short run is that prices are flexible m

the long run but sticky in the short run. The model of aggrepate

supply and aggregate demand provides a framework to analyze economie
fluctuations and sec how the impact of policies and events varies over
different time horizons.

The aggregate demand curve slopes downward. It tells us that the lower

the price level, the greater the aggregate quantity of goods and services
demanded,

. In the Jong run, the aggregate supply curve is vertical because output is

determined by the amounts of capital and Labor and by the available
technology but not by the level of prices. Therelore, shifts in aggregate
demand affect the price level but not output or employment.

1n the short run, the aggregate supply curve is horizontal, because wages

and prices are sticky at pred. d levels. Theretore, shifts in aggregate
demand affect outpur and employment.

. Shocks to apgregate demand and aggregate supply cause economic flucm-

ations. Because the Fed can shift the apgregate demand curve, it can
artempt to offict these shocks to mantamn output and employment at
their natural levels,
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KEY CONCEPTS

Okun's Lw Apregate supply
Leading indicators Shocks
Aggregate demand Demand shocks

QUESTIONS FOR REVIEW

Supply shocks
Stabihzanon policy

1. When real GDP dechnes during a recessian,
whar typacally happens to consumption, invest-
ment, and the unemployment rate?

2. Give an example of a price that is sticky in the
short run but flexable in the long run.

3, Why does the ageregate demand curve slope

downward?

4. Explain the impact of an increase in the

money supply in the short run and in the
long run,

5. Why 1 11 easier for the Fed o deal with demand

shocks than wath supply shocks?

PROBLEMS AND APPLICATIONS

1. An econorny beging in lang-run equilibrium,
and then a change w government regulanons
allows banks to start paying interest on
checking accounts, Recall that the money
stock 15 the sum of currency and demand
deponts, including checking accounts, so this
regulatory change imakes holding money
more attractive,

2. How does this change affect the demand for
moncy?

b, What happens to the vwelocity of money?

. If the Fed keeps the money supply constane,
what will happen to output and prices in the
thort run and in the long run?

o 11 the goal of the Fed i to aal

price level, should the Fed
money supply constant in response to this
regulatury change? 1 not, what chould ie
do? Why?

- IF the goal of the Fed i to aabilize outpur,

how would your answer to pare (d) change?

n

2, Suppase the Fed reduces the money supply by 5

percent.

3. What happent ta the aggregate demand
curve?

b. What happens to the kevel of output and the
price level in the short run and in the long
runi

€ According to Okun's lw, what happens to
unemployment in the short run and in the
long run?

=

What happens to the real interest rate in
the short run and in the long run? (Hing:
Ut the model of the ral interest rate in
Chapter 3 to see what happens when
output changes)

3. Let's examine how the goals of the Fed

influence its response to diocks, Supposw Ped A
cares anly about keeping the price level stable
and Fed B cares only sbout kecping output and
employment at their natural levels. Explain how
cach Fed would respond o the following
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1. An exogenous decrease in the velociry of
mancy,
b. An exogenous increase in the price of vil,
4. The official arbiter of when recesions begin
and end is the National Burean of Economic
Ttesearch, a nonprofit economics research
group Go to the NBER's Web sie

(www.nber org) and find the ke tuening
pomnt mn the business eycle. When did st occur?
Was this a switch from expansion to
contraction or the other way around? List all
the (: ) that have i}
during your lifetime and the dates when they
began and ended.




Aggregate Demand I;
Building the /IS-L.M Model

L shall arguie that the postulates of the elassical theory are applicalde to a special

case only and mor to the peneral ¢

Morcover, the chasacteristies of the

speceal qase assiomed by the classical theory happen ot ta be thote af the

coongmic secrety i whiech we actvally live, with the seswlt that its teaching is
misleadivng wnd disastrns i we attewpi to apply it to the faces of experience

=i

e Maynand Keynes, The General Theory

Fall the economic fluctuations in world history, the one that stands out

as particularly large, painful, and intellectually significant is the Great

Depression of the 1930s, During this time, the United States and many
other countries experienced massive uncmployment and greatly reduced
mcomes, In the worst year, 1933, one-fourth of the UK, labor force was unem-
ployed, and real G was 30 percent below s 1929 Jevel,

This devastating cpisode cansed many economists to question the validity of
chsical economic theory—the theory we examined in Chapters 3 through 6
Chissical theory seemed incapable of explaining the Depression. According to
that theory, national income depends on factor supplies and the available tech-
nology, neither of which changed substantially from 1929 to 1933, After the
onset of the Depression, many economists believed that a new model wax need-
ed to explan such a lage and sudden economic downturn and to suggest gov-
ernmient policies that might reduce the economic hardship so many people faced.

In 1936 the British ccononist John Maynard Keynes revolutionized eco-
nomics with his book The General Theory of Employaent, Interest, and Moncy.
Keynes proposed a new way to analyze the cconomy, which he presented as an
alternanve to classical theory. His vision of how the economy warks quickly
became a center of controversy. Yer, as cconomists debated The General Theary, a
new understanding of economic luctuations gradually developed.

Keynes proposed that low aggregate demand is responsible for the low
income and high vnemployment that characterize economic downturns, He
criticized classical theory for assunung that aggregate supply alone—capital,
labor, and technology—determines national income, Economists taday reconcile

287
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these two views with the model of aggregate demand and ageregate supply
ntroduced i Chapter 9. In the long tun, prices are flexable, and aggregate sup-
ply determines income, But in the short run, prices are sticky, so changes in
aggregate demand influence income. In 2008 and 2009, as the United States and
Europe descended into a recession, the Keynesian theory of the business cycle
was often in the news. Policymakers around the world debated how best 1o
increase aggregate demand and put their economies on the road to recovery,

Ins this chapter and the next, we continue our study of economic fuctuations
by looking more closely at aggregate demand. Our goal is to identify the vari-
ables that shift the aggregare demand curve, causing fluctuations in national
incame, We also examine more fully the tools policymakers can use to influence
apgregate demand. Tn Chapter 9 we derived the aggregate demand curve from
the quantity theory of money, and we showed that monetary policy can shift the
aggregate demand curve, In this chapter we see that the government can influ-
ence aggregate demand with both monetary and fiscal policy.

The medel of aggregate demand developed in this chapter, called the IS-IM
maodel, is the leading mterpretation of Keynes's theory. The goal of the niodel
is to show what detcrmines national income for a given price level. There are
two ways to interpret this exercise. We can view the IS—LM model as showing
what causes income to change i the short run when the price level is fixed
because all prices are sticky. Or we can view the model as showing what causes
the aggregate demand curve to shift. These two interpretations of the model are
equivalent: a5 Figure 10-1 shows, in the short run when the price level is fixed,
shifis in the aggregare demand curve lead o changes in the equilibrium level of
national income,

Shifts in Aggregate Demand
For a given price level, national
income fluctuares because of
shifts in the aggregare demand
curve, The 15-LM model takes the
price level as given and shows
what causes income to change.
The model therefore shows what
causes aggregare demand ro
shife.

Yy m— Yt ¥} Income, autput, ¥
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The two parts of the IS—LA model are, not surprisingly, the IS curve and the
LM curve. IS stands for “investment” and “saving,” and the IS curve represents
whats going on in the marker for goods and services (which we first discussed
i Chapter 3). LA stands for "liquidity” and “money” and the LM curve repre-
sents what's happening to the supply and demand for money (which we first dis-
cussed in Chapter 4). Beeause the mterest rate influences both mvestment and
moncy demand, it 1s the variable thar links the two halves of the IS-LM model,
The model shows how interactions between the goods and money markets
determine the position and slape of the ageregate demand curve and, therefore,
the level of national income in the short run,’

B} The Goods Market and the /S Curve

The IS curve plots the relatonship between the interest rate and the level of
income that arises in the market for goods and services. To develop this rela-
nonship, we start with a basic model called the Keynesian cross. This model is
the smplest iterpretation of Keyness theory of how national income is deter-
muned and is a building block for the more complex and realistic IS=LM model,

The Keynesian Cross

In The General Theary Keynes proposed that an economy’s total income was, in
the short run, determined largely by the spending plans of households, businesi-
s, and government, The more people want to spend, the more goods and ser-
vices firms can sell. The more rms can sell, the more output they will choose
to produce and the more workers they will choose to hire. Keynes believed that
the problem during recessions and depresions was inadequate spending, The
Keynesian eross is an attempt to model this insight.

Planned Expenditure We begin our derivation of the Keynesian cross by
drawing a distinction between actual and planned expenditure. Actual expenditure
15 the amount howseholds, firms, and the government spend on goods and ser-
vices, and as we first saw in Chapter 2, it equals the economy’ gross domestic
product (GDP). Manned expenditure is the amount househalds, firms, and the gov-
ernment would like to spend on goods and services.

Why would actual expenditure ever differ from planned expenditure? The
answer is that firms might engage in unplanned inventory investment because
their sales do not meet their expectations. When firms sell less of their product
than they planned, their stock of'i 1es ally rises; ly, when

' The 15-LM model was intoduced b a clasic article by the Mabel raze—winmng ecomomnt
Johin T Hicks, “Mr Keynes and the Clasnes: A Suggested Interprecanon.” Eamaneirice 5 (1937):
47-154,
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firms tell more than planned, their stock of inventories falls. Because these
planned changes in y are d as ding by firms,
actual expenditure can be either above or below planned txpl:nd\tun,
Now consider the determinans of planned expenditure. Assuming thar the
cconomy is closed, so that net exports arc zem, we write planned expenditure PE
as the sum of consumption €, plinned mvestment [, and government purchases G:

PE=C+1+G,

To this eq , we add the ption finction
C=C{¥-T)
This equarion srates that ¢ P depends on disposable income (Y = T),

which 1 total income ¥ minos txes T To keep things simple, for now we take
planned investment as exogenously fixed:

I=1.
Finally, as in Chapter 3, we assume thar fiscal policy—the levels of government
purchases and taxes—is fixed:
G=0,
=T,
Combining these five equations, we obtain
PE=CY-T)+I+G.

This equation shows that plnned expenditure s 4 function of mcome ¥, the
level of planned invesement T, and the fiscal policy variables Gand T.

Figure 10-2 graphs planned expenditure as a function of the level of incame.
This line slopes upward because higher income leads w higher consumption and

Planned Expenditure as a
Function of Income Flanned
expenditure PE depends on
income because higher income
leads to higher consumption,
which 18 part of planned
expenditure. The slope of the
planned-expenditure function
is the marginal propensity to
consume, MPC

=Cr-T+i+d

Incame, outpat, ¥
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thus higher planned expenditure. The slope of this line is the marginal propen-
siy to consume, MPC:; it shows how much planned expenditure increases when
income rises by $1. This planned-expenditure function is the first picce of the
madel called the Keynesian cross.

The Economy In Equilibrium The next piece of the Keynesian cross is the
assumption that the economy is in equilibrium when actual expenditure equals
planned cxpenditure. This assumption is based on the idea that when people’s
plans have been realized, they have no reason to change what they are doing,
Recalhng that Y as GDI' equals not only total income bue also tol actual
expenditure on goods and services, we can write this equilibrium condition as

Actual Expenditune = Planned Expenditure
Y= PE.

The 45-degree line in Figure 10-3 plots the points where this condition holds,
With the addition of the planned-expenditure function, this diagram becomes
the Keynesian cross. The equilibrivan of this cconomy is at point A, where the
planned-expenditure function crosses the 45-degree hne.

Haow does the ecanomy get 1o equilibrium? In this medel, inventarics play an
umportant role i the adjustment process, Whenever an economy is net in equi-
librium, firms experience unplanned changes m inventories, and this induces
them ro change production levels. Changes in production in tuen influence total
meome and expenditure, moving the economy toward equilibrinm.

For example, suppose the economy finds insell with GDP at a level grearer
than the equilibrium level, such as the level ¥y m Figure 10-4. In this case,
planned expenditure PE, is less than production ¥y, s firms are sclling less than

FIGURE 10-3

fure s The Keyneslan Cross The
(Planned, PE ;i"‘:,’;“" e, equilibrium in the Keynesian

Aczual, ¥} cross s the point at which
income ﬁadual expenditure)
Planned expenditure, £qULEpimies Bindiuiy

A pslcwfa (point A).
45"
| Income, outpur, ¥
Equiidarinm
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The Adjustment to Equilibrium
Al epend e e Unalan Cirtma It B
are producing at level ¥y, then
planned expenditure PE, falls
short of production, and firms
accumulate inventories. This inven-
tary ac latian induces firms to
decrease production. Similarly, if
firms are producing ar level ¥y, then
planned expenditure PE; exceeds
production, and firms run down
their imventories, This fall in invento-
nes induces firms fo increase pro-
ducrian. In baoth cases, the firms"
Jeci diive the toward

equilibrum.

they are producing, Firms add the unsold goods to their stock of inventories,
This unplanned rise in inventories induces firms to lay off workers and reduce
production; these actions in murn reduce GDP Thas process of unintended inven-
tory aceumulation and falling income continues until income ¥ falls to the equi-
Tibrium level.

Similarly, suppose GDP is t a Jevel lower than the equilibrium level, such as the
level Ys in Figure 10-4, In this case, phinned expendiare I'E; 15 greater than pro-
duction Y3, Firms meet the high level of sales by drawimng down their mventones,
But when firms see their stock of imventories dwindle, they hire more workens and
increase production. GDP rises, and the economy approaches the equilibrium.

In summary, the Keynesian cross shows how income Y is determined for given
levels of phnned investment 1 and fiscal policy G and T We can use this model
to show how income changes when one of these exogenous variables changes.

Fiscal Policy and the Multiplier: Government Purchases Conuder
how changes in government purchases affect the economy. Because government
purchases are ane component of expenditure, higher government purchases
result in higher planned expenditure for any given level of income. If govern-
ment purchases rise by AG, then the planned-expenditure schedule shifis upward
by AG, as in Figure 10-5, The equilibrium of the economy moves from point A
tw point B,

This graph shows that an merease in government purchases leads to an cven
greater increase n income, That is, AY & larger than AG. The ratio AY/AG is
called the g purch Ieiplier; it tells us how much income
rises il response to a $1 increase in government purchases. An implication of the
Keynesian cross is that the government-purchases multplier is larger than 1.
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Expenditure : An Increase In Government

¢ Actual exp In the K lan Cross
. Plarined An increase in government purchases

o A SPerditurt  oFAG raises planned expenditure by

% . == that amount for any given level of

AY : | income. The equilibrium moves from

+ FIiAn incredte point A to point 8, and income rises
R M Y © L govemment from ¥, to ¥3. Note that the increase
purchases dufts in income AV exceeds the increase in

phaned expenditure  government purchases AG. Thus, fis-

vpward, ., cal policy has a multiplied effect on

mcome.

45"

-.”‘r T %..:l:urpu(.\(
-~ |
IPE. = 7 2. witich incresses PE, = Y]

TN equirium income,

Why does fiscal policy have a multiplied effect on income? The reason s that,
according to the consumption function C = C{¥ — T), higher income causes
higher consumption. When an mcrease in government purchases raises incomie,
it abo rawses consumption, which further raises income, which further raises con-
sumption, and so on, Therefore, in this model, an increase in government pur-
chases cavses a greater increase in income.

How big is the multiplier? To answer this question, we trace through each step
of the change in income. The process beging when expenditure rises by AG,
which implies that income rises by AG as well. This increas come in e
raises consumption by MPC x AG, where MPC is the marginal propensity to
consume. This increase i « p raises expend and income once
again. This second increase in income of AfPC X AG again raises consimption,
this time by MPC x (MPC x AG), which again raises expenditure and income,
and so on. This feedback from consumpnion to income to consumption contin-
wes indefinirely. The total effect on income is

Ininal Change in Government Purchases = AG
First Change in Consumption =MPC % AG
Second Change in Consumption = MPCExAG
Thind Change i Consumption = MPC' % AC

AY = (1 + MPC + MPC? + MPC? + - JAG.
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The government-purchases multipher i
AY/AG =1+ MPC+ MPC* + MPC? + ...

This ion for the multiplier is an le of an infinite geometric series. A

result from algebra allows us to write the multiplier as”

AY/AG = 1/(1 - MPC).
For e, iF the marginal 1o e is 1.6, the multiplier is

F B PP ¥

AY/AG=1+06+06"+0.6"+...

=1/(1 - 0.6)

=125
In this easc, a $1.00 increase in government purchases mises equilibrium income
by $2.50.
Fiscal Policy and the Multiplier: Taxes Consider now how changes in
taxes affect equilibrium income. A decrease in @xes of AT immediately raises dis-
posable income ¥ — Thy AT and, therefore, increases ¢ ¥ by MPC %
AT For any given level of income ] planned expenditure 15 now higher. As Fig-

ure 10-6 shows, the plinned-expenditure schedule shifts upward by MPC x AT
The equilibriom of the economy moves from point A to pant B.

? Mahesanical uate: We prove this algehraic remult as fallaws. For b < 1, let
s=l+xta’+

Maltiply bath suder of this eqastion by £
P

Suberact the second equancn from the fine

r=xm=l
Rearmange this Lat equation to obtain
Hl-x=1
which imphes
sm Al =)

This compleses the proof”

 Mathomatial mtes The g purchases mulkiplier i most eauly derived using a lisle eal-
calas. Beyon with the oquation

Y=OY-T) =1+
Holdug T and [ fined, differentate to obtun
I = OWY o+ I
and then rearrange to find
HG= 11 =)
This w the wme a5 the equabon in the et
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FIGURE 10-6

* Expenditure A Decrease In Taxes In the
Keyneslan Cross A decrease in
PE;= 1y taxes of AT raises planned expendi-

ture by MPC % AT for any given
tevel of income. The equilibrium
moves from point A to point B, and
income rises from ¥ to Y5, Again,
fiseal palicy has a multiplied effect
an income,

Al ] Income,
P K
AT o

Y. qeiulTbrlue facamest A Ty

Just a5 an increase in government purchases has a multiphied effect on incone,
o does a decrease m taxes. As before, the inital change in expenditure, now
MPC % AT, is muluplied by 1/(1 = MPC). The overall effect on income of the
rii:mgl‘ i aNes

AY/AT ==MPC/(1 — MPC).

This expression is the tax multiplier, the amount income changes in respanse
to a §1 change in taxcs. (The negative sign indicates that income moves in the
opposite direction from taxes)) For ple, if the marginal propensity ta con-
sume is 0,6, then the tax multipher is

AY/AT = -0,6/(1 - 0.6) =—1.5,

In this example, 3 $1.00 cut in taxes rses equilibrivm income by §1.50.4

* Muthemarizal woee: As betore, the multiplier s most eauly derived using a little calculus. Begin with
the equating
V=Y-T)+ I+ 0
Hlobding 1 and (G fixed, dafferentuste to obtan
dV'e OV = dT),
smd then rearrange o find
ST == = &

'Thu w the same a1 the equation in the text
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CASE STUDY

Cutting Taxes to Stimulate the Economy:
The Kennedy and Bush Tax Cuts

When John E Kennedy became president of the United States in 1961, he
brought to Washington some of the brightest young economists of the day to
work on his Council of Economic Advisers. These cconomists, who had been
schooled in the economics of Keynes, brought Keynesian ideas to discussions of
economic policy at the highest level.

One of the eouncil’s first proposals was to expand national income by reduc-
ing taxes, This eventually led to a substantial cut in personal and corporie
income taxes in 1964, The tax cut was intended 1o stimulate expenditure on
consumption and investment and lead to higher levels of income and employ-
ment, When a reporter acked Kennedy why he advocated a tax cur, Kennedy
rephied,*To stimulate the econamy, Don't you remember vour Economics 101"

As Kennedy’s economic advisers predicted, the passage of the tax cut was fol-
lowed by an economic boom. Growth in real G was 5.3 percent in 1964 and
6.0 percent in 1965, The unemployment rate fell from 5.7 percent in 1963 to
5.2 percent n 1964 and then to 4.5 percent in 1965,

Economists continue to debate the source of this rapid growth in the early
1960s. A group called supply-siders angues that the cconomic boom resulted from
the incentive effects of the cut i ncome tax mtes. Acconding to supply-siders,
when warkers are allowed to keep a higher fraction of their carnings, they supply
substantially mare labor and expand the aggregate supply of goods and services
Keytiesians, however, emphasize the mipact of tax cuts on aggregate demand
Most likely, both vicws have some truth: Tax aits stimalate aggregate supply by
itnproving workees ncernfives aind expand aggrogate demand by raising households® dispos-
able income.

When George W Bush was elected president in 20040, a oajor element of his
phitform was a cut in income taxes. Bush and his advisors wed both supply-side and
Keynesian rhetoric to make the case for their policy. (Full disclosure; The author of
this textbook was one of Bush’s economie advisers from 2003 1o 2005.) Duning the
campaign, when the cconomy was domg fine, they angued that lower manginal tx
rates would mprove work meentives. But when the economy started to slow; and
unemployment started to rise, the angument shifted to emphasize that the tx cut
would stimulate spencing and help the economy recover from the recession.

Congress passed major tax cuts in 2001 and 2003. After the second tax cur,
the weak recovery from the 2001 recession turned mto a robust one, Growth
real GDP was 4.4 percent in 2004, The uncmployment rate fell from its peak of
f.3 percent in June 2003 to 5.4 percent in December 2004,

When President Bush signed the 2003 rax hill, he explained the measure
using the logic of ygregate demand: " When people have more money, they can
spend it on goods and services. And in our socicty, when they demand an addi-
tional good or a service, somebody will produce the good or a service. And
when somebody produces that good or a service, 1t means somebody 15 more

likely to be able to find a job™" The explanation could have come from an cxam
in Economics 101. =
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SE STUDY:

Increasing Government Purchases to Stimulate
the Economy: The Obama Spending Plan

When President Barack Obama tock office 1n January 2004, the cconomy was
suffering from a significant recession, (The causes of this recession are diseussed
in a Case Study in the next chapter.) Even before he was inaugumted, the pres-
ident and his advisers proposed 1 sizable stimulus package to increase aggregate
demand, As proposed, the package would cost the federal government abour
$800 halhon, or about 5 percent of annual GDP The package included some tax
cuts and higher transfer payments, but much of it was made up of increases in
government purchases of goods and services.

Professional economusts debated the merits of the plan. Advocates of the Obama
plan argued that increased spending was better than reduced taxes because, accord-
ing to standand Keynesian theory,
the government-purchases mul-
tpher exceeds the tax mulapli-
er. The reason for this difference
is sumple: when the governiment
spends a dollar, that dollar gews
spent, whereas when the gov-
ernment gives househaolds a tax
cut of a dollar, some of thar dul-
lar nught be saved. According
to an analysis by Obama admin-
istration economists, the pov-
ernment purchases multplicr is
157, whereas the tax nultipher “Yaur Majesty, my voyage will nat only forge a new route ta the spices
is anly 0.9, Thus, they argued of the East but also create over three thousand new johs *
that increased government spend-
ing on roads, schools, and other infrastructure was the better route to increase
aggregate deoand and create jobs

Other economists were more skeptical about the plan, One concern was that
spending on infrastructure would take tme, whereas tax cuts could pecur more
immediately. Infrastructure spending requires taking bids and signing contract,
and, even after the projects begin, they can take years to complete. The Con-
gressional Budger Office estimated that only about 10 pereent of the outlays
would occur in the first nine months of 2009 and that a large fraction of outlays
would be years away. By the time much of the stimulus weat into effect, the
recession might be well over,

In addit Some ec

© Th Fire Furbes Calrerss, 1597 Dasa Fratas
fram camzsabich.evn AT Boghas Reseved

hought that using infastructure spending to

promote employment might conflict wath the goal of obtaining the infrastruc-
ture that was most needed. Here 38 how Gary Becker, the Nobel Prize-winning
economist, explamed the concern on his blog:

new infrastructun: spending in depressed arcas like Detroit ought have a
big stamulatingg effect since mfrastructure budding projects in thete areas can uti-
lize some of the considerable unemployed resources there. However, many of thew
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arcas arc also dechimng becawse they have been producing goods and services that
are not in great demand, and will not be in demand in the future. Therefore, the
overll value added by improving thesr mads and other infrastructure 1 ikely to be
a lot less than if the new infrastructure were located in growing areas that might
have relatively litle unemployment, but do have grear demand for more roads,
schools, and other rypes of long-term infrastructure.

While Cangress debated these and other cancerns, President Obama respond-
ed to critics of the bill as follows: *So then you get the argument, well, this is not
a stimulus bill, this 15 a spending bill. What do you think a stimulus is? That's the
whole point. Mo, seriously, That’s the point”’ The logic here is quintessentially
Keynesian: as the economy sinks into recession, the government 15 acting as the
demander of kst resort.

In the end, Congress went ahead with President Obama'’s proposed stimulus
plans with relatively minor modifications. The president signed the §787 billion
bill on February 17, 2009, m

The Interest Rate, Investment, and the /S Curve

‘The Keynesian cross is only a stepping-stone on our path to the IS-LM model,
which explains the cconomy’s aggregate demand curve. The Keynesan cms u
usefil because it shows how the spending plans of houscholds, firms, and the
government determine the cconomy’ mcome. Yer it makes the simplifying
asumption that the level of planned investment [ is fixed. As we discusied in
Chapter 3, an important macroeconomic relationship is thar pl 1
depends on the interest rate «

To add this relationship between the interest rate and mvestment to our
mode], we write the level of planned investment as

1= 1),

This investment function is graphed in panel (3) of Figure 10-7, Because the
interest rate is the cost of borrowing to finance mvestnent projects, an mecreate
in the interest rate reduces phinned investment. As a result, the mvestment fianc-
tion slopes derwnward.

To determine how income changes when the interest rate changes, we can
combine the investment function with the Keynesian-cross diagram, Becawe
unvestment is inversely related to the interest rate, an increase in the interest rate
from r; to ry reduces the quanoty of investment from I{r) to J{r.). The reducoon
in planned investment, in turn, shifis the plinned-expenditure function down-
ward, as in panel (b) of Figure 10-7, The shift in the planned-expenditure func-
tion causes the level of income to fll from Y to Yz Hence, an increase in the
interest rate lowers income.

The IS curve, shown in panel (&) of Figure 10-7, sunvmarizes this relationshap
between the interest rate and the level of income, In essence, the IS curve com-
bines the interaction b rand [ exp d by the i function and
the meeraction between [and Y demonstrated by the Keynesian cros. Each point
on the I8 curve represents equilibrium in the goods market, and the curve illus-
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Deriving the i5 Curve Panel (a) shows (b) The Keynesian Cross
the investment function: an increase in Spnd ot

the interest rate from ry to ry reduces.
planned investment from I(ry] to Kry).
Panel (b) shows the Keynesian eross: a
decrease in planned investment fram
1{r1) 10 I{rz) shifts the planned-expendi-
ture funcoion downward and thereby
reduces income fram ¥y te Y3, Panel (c)
shows the 15 curve summarizing this rela-
nianship between the interest rate and
income: the higher the interest rare, the
lower the level of income.

—Y-\i Income, outpur, ¥
! A anid fowers
g farime.

(a) The Investment Function () The IS Curve
Interest Interest : T
rate, r rate,
1, An fncrease
im the intercat - =
o5 The IS curvwe
% .:inwm e
¥ mw
o P R PP it - L e, + Vil gt mack
f 2. lowers I .
rl "

........ dg: 5 % vritment, . SRS
Lt Ty -
Key*™=Hr) Investrment, | ¥*™==Y, Income, cutput, ¥

trates how the equilibrium level of income depends on the interest rate, Because
an mcrease in the interest rate causes planned investment to fall, which in marn
causes equilibrium income to fll, the I8 curve slopes downward.

How Fiscal Policy Shifts the /S Curve

The IS curve shaws us, for any given interest rate, the level afincome that brings
the goods market into equilibrium. As we learned from the Keynesian cross, the
equilibrium level of mecome alie depends on government spending © and taxes
T The I8 curve 15 drawn for a given fiscal policy; that s, when we construct the
IS curve, we hold G and T fixed, When fiseal policy changes, the IS curve shifts,

Figure 10-8 uses the Keymesian cros to show how an increxe in government
purchases AG shilts the IS curve, This figure 15 drawn for a given interest rate 7
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An Increase In Government
Purchases Shifts the IS Curve

Ineerest rate, r

Outward Panel (a) shows thar
an increase in governmens pur-
chases raises planned expendi-
rure. For any given interest rate,
the upward shift in planned
expenditure of AG leads to an
increase in income ¥ of

AG/{1 — MPC). Therefore, in
panel (b), the I5 curve shifts o
the nght by this amount.

s 1 Income, output, ¥

(b) The IS Curve

and thus for a given level of plinned investment. The Keynesan cross in panc]
{a) shows that this change in fiscal palicy mises planned expenditure and there-
by increases equilibrium income from ¥y to ¥i. Therefore, in panel (b), the
increase in government purchases shifes the IS curve oupward.

We can use the Keynestan cross to see how other changes in fiscal policy shift
the I8 curve. Because a decrease in taxes ako expands expenditure and income,
it, too, shifts the IS curve outward. A decrease in government purchases or an
increase in taxes reduces income; therefore, such a change n fiscal policy shifis

the 18 corve inwand.
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I sunmnary, the 18 airve shows the combinations of the interest rte aid the level of
wncome that are consistent with equilibrivim in the market for goods and services. The 1S
aunwe is drasen for @ given fiscal policy. Changes in fiscal policy that raise the demand for
goods and services shift the 1S curve to the right, Changes in fiscal policy that reduce the
demand for goods and services shift the 1S curve fo the lefi.

B The Money Market and the LM Curve

The LM curve plots the relationship between the interest rate and the level of
mcome that arises in the market for money balances. To understand this reli-
tionship, we begin by looking at a theory of the interest mte, called the theory
of liguidity preference.

The Theory of Liquidity Preference

In his classic work The Geweral Theory, Keynes offered his view of how the inter-
est rate i determined in the short run, His explanation is called the theory of
hiquidity prefierence because it posits that the interest rate adjusts to balance the
supply and demand for the economy’s most liquid asset—money. Just a5 the Key-
nesian eross i 2 building block for the 18 curve, the theory of liquidity prefic-
ence is a building block for the LM curve,

To develop this theory, we begin with the supply of real money balances. If M
stands for the supply of money and P stands for the price level, then M/P is the
supply of real money balances. The theary of liquidity preference assumes there
15 a fixed supply of real money balances. That is,

(M8 = RT/P.

The money supply M is an exogenous policy variable chosen by a central bank,
stich as the Federal Reeserve. The price level 1 is also an exogenous variable in
this model. (We take the price level as given because the I5-IM model—our
ultimate goal in thiv chapter—explains the short run when the price level is
fixed.) These assumptions imply that the supply of real money balances  fixed
and, in particular, does not depend on the iterest rate, Thus, when we plot the
supply of real money balances agamst the interest rate in Figure 10-9, we obtain
a vertical supply curve

Next, consider the demand for real money balances. The theory of liquidity
preference posits that the mrerest rate 15 one determinant of how much money
people choose to hold, The underying reason is that the interest rate is the oppor-
tunity cost of halding money: it 15 what you fargo by holding some of your asiets
as money, which does not bear interest, instead of as interest-bearing bank deposits
or bonds. When the interest rate rises, people want to hold less of thewr wealth in
the form of moncy. We can write the demand for real money balances as

MR = L,
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Interest rate, r

Equilibrium
inferest

The Theory of Liquidity
Preference The supply and
demand for real money bak
ances determine the interest
rate. The supply curve for real
money balances is vertical
because the supply does not
depend on the interest rate.
The demand curve is down-
ward sloping because a higher
interest rate raises the cosc of
halding money and thus low-
ers the quantity demanded, Ac

the equilibrium incerest rate,
Demand, 1(r)  the quantity of real money bal-
e ances d ded equals the
M/F Real money balances, M/P quancity supplied.

where the function L{ } shows that the quantity of money demanded depends
on the interest rate, The demand curve in Figure 10-9 slopes downward because
higher interest rates reduce the quantity of real money balances demanded ®

According to the theory of liquidity preference, the supply and demand for
real money balances determine what interest rate prevails in the economy. That
is, the interest rate adjusts to equilibrate the money market. As the fignre shows,
at the equilibrium interest rate, the quantity of real maney halances demanded
equals the quantity supplicd.

How does the interest rate get to this equilibrium of money supply and
money demand? The adjustment occurs because whenever the money market »
not in equilibiium, people try to adust therr portfolios of asets and, in the
process, alrer the interest rate. For instance, if the interest rate 15 above the equi-
librium level, the quantity of real money halances supplied exceeds the quantity
demanded. Individuals holding the excess supply of money try 1o convert some
of their non-interest-bearing money into interest-beanng bank deposts or
Botds. Banks and bond suces, who prefer to pay lower mterest rates, respand to
this excess supply of money by lowening the ntcrest rates they offer. Converse-
Iy, if the interest rate 1 below the equilibrium level, so that the quanuty of
money demanded exceeds the quantty supplisd, individuals try to obtain money
by selling bands or making bank withdrawals. To attract now-scarcer funds, hanks
and bond isuers respond by increasing the interest rates they offer. Eventually,

¥ Niote that s being wed 1o denote the interest sate here, 21 i wis in our discussion of the IS curve.
BMure aceurately, ot b the nominal interst rate that determines money demand and the real misees
ware that determanes mvestent. To keep things simple, we are igoring expected intlamnon, which
wrestes the dilference berween the real 2nd nonunal intercst rates. For short-ron anslyss, ot & olten
realitic o sume that expected wtlaton i corstant, m which cae real and nowinal nterest rats
mine togrther The ole of expected inflation in the I5-LAT model s explored in Chaprer 11
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A Reduction In the Money
Supply In the Theory of
Liquidity Preference [fthe
price level is fixed, a reduction
in the maney supply fram A,
to M, reduces the supply of
real money balances. The equi-
librium interest rate therefore
rises from ry 1o ry.

M /P #=— A /P Real money
balances, M/P

the interest rate reaches the equilibrium level, at which people are content with
their portfolios of monetary and nonmonetary assets.,

Mow that we have scen how the terest rate is determined, we can use the
theory of liquidity preference to show how the interest rate responds to changes
in the supply of money. Suppose, for i that the Fed suddenly d the
money supply. A fall in M reduces M/ P because Pis fixed in the model The sup-
ply of real money balances shufis to the left, as in Figure 10-10, The equilibrium
inferest rate rises from ry to ry, and the higher interese rate makes people satisfied
to hold the smaller quantity of real money balanees. The opposite would accur
if the Fed had suddenly increased the money supply. Thus, according to the the-
ory of hiquidity preference, a decrease n the money supply raises the interest rate,
and an increase in the money supply lowers the interest rate.

CASE STUDY

Does a Monetary Tightening Raise or Lower
Interest Rates?

How does a nghtening of monetary pohcy influence nomunal interest raes?
According to the theories we have been developing, the answer depends on the time
harzon, Our analysis of the Fisher effect in Chapter 4 sujggests thar, in the lang run
when peces are Bexible, & reduction in money growth would lower intltion, and
this in tuen would lead to lower nominal interest rates. Yet the theory of liquidity
preference predicts that, m the short run when prices are sticky, anti-inflonary
monetary pobcy would Jead to falling real money balances and higher interest rates.

Both conclusions are consistent with experience. A good illustration oeeurred
during the carly 19805, when the US. cconomy saw the largest and quickest
reduction m inflation in recent history.
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Here's the background: By the late 1970, inflation i the US. economy had
reached the double-digit range and was a major national problem. In 1979 con-
sumer prices were rising at a rate of 11.3 percent per year. In October of thar year,
only two months after becoming the chairman of the Federal Reserve, Paul Vol-
cker decided that it was time to change course, He announced that monetary pol-
icy would aim to reduce the rate of inflation. This announcenment began a period
of nght money that, by 1983, brought the inflanon rate down to about 3 percent.

Let’s look at what happened to nonunal interest rates. 1 we look at the period
immiediately afier the October 1979 cement of nghrer y pohcy, we
see a fall in real money balances and a rise in the intersst mte—just as the theory
of liquidity preference predicts. Nonunal interest rates on three-month Treasury
bills rose from 10 percent just before the October 1979 announcement to 12 per-
cent in 1980 and 14 percent in 1981, Yer these high interest cates were only tem-
porary. AsVolckers change m monetary pulicy lowered inflanon and expectations
of inflation, nominal interest rares gradually fell, reaching 6 percent in 1986,

This episode illustrates a general lessan: to understand the hink between mon-
etary policy and nomunal interest rates, we need to keep in mind both the the-
ory of liquidity preference and the Fisher effect. A monetary tightening leads o
higher nominal interest rates in the short run and lower nominal nterest rates in
the long run. m

Income, Money Demand, and the LM Curve

Having developed the theory of liquidity preference as an explanation for how
the interest rate is determined, we can now use the theory o derive the LM
curve. We begin by considering the following question: how does a change in
the economy’ level of mcome ¥ affect the marker for real money balances? The
answer (which should be familiar from Chapter 4) is that the level of income
affects the demand for money. When income is high, expenditure 1s high, so peo-
ple engage in more mansactions that require the use of money. Thus, greater
income implies greater money demand. We can express these ideas by writing
the money demand function as

(MPY = Lz Y)

The quannty of real money balances demanded is negatively related to the nter-
eit rate and positively related to income.

Using the theory of liguidity preference, we can figure out what happens to
the equilibrium interest rate when the level of income changes. For example,
consider what happens in Figure 10-11 when income increases from Y) to Ys
As panel (2) llustrates, this increase in income shifis the money demand curve to
the right, With the supply of real money balances unchanged, the mterest rate
musst rie fram 1y 1o 13 to equilbrate the money market. Therefore, according to
the theory of liquidity preference, higher income leads to a higher interest rate.

The LM curve shown in panel (b) of Figure 10-11 summarizes this relanon-
ship between the level of income and the intersst rate. Each point on the LM
curve represents equilibrium in the money market, and the curve illastrates how
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RE 10-11

() The Market for Real Money Balances (b) The LM Curve
Interest rave, ¢

’7 e chongti
tha mopey market
2 equilibiim.
inereg -1 2 .
the i - M/P Feal money ¥ ¥;  Income, ourpur, ¥
rate. balances, M/P

Derlving the LM Curve Panel (a) shows the market for real money balances: an
Increase in income from ¥y to ¥y raises the demand for money and thus raises cthe
interest rate from ry to £z, Panel (b) shows the LM curve summarizing this relation-
ship between the interest rare and income: the higher the level of income, the hi
the interest rate.

the equilibrium interest rate depends on the level of income. The higher the
level of income, the higher the demand for real money balances, and the higher
the equilibminm mnterest rate. For this reason, the LM curve slopes upward.

How Monetary Policy Shifts the LM Curve

The LA curve tells us the interest rate that equilibrates the money market at any
level of income. Yet, as we saw earlier, the equilibrium interest rate also depends
on the supply of real money balances M/P This means that the LM curve 15
drawn for a girvn supply of real money balances. If real money balances change—
for example, if the Fed alters the money supply—the LM curve shifts,

We can use the theory of liquidity preference to understand how monetary
policy shifis the LM curve. Suppose that the Fed decreases the money supply
from M, to Ma, which causes the supply of real money balances to fall from
My P o My/I? Figure 10-12 shows what happens. Holding constant the amount
of income and thus the demuand curve for real money balances, we see that a
reduction in the supply of real money balances raises the interest rate that equi-
Jibrates the money market. Henee, 3 decrease in the money supply shifis the LM
curve upward

It siimrnary, the LM aurve shows the combinations of the interest rate and the level of
wncsime that are comsistent with equilibein in the market for real money balances. The LM
auirve t draint for a given supply of real money balanees, Decreases in the supply of real
mioney babaeces sheift the LM aune upuand, Dicreases fn the supply of real money balances
shugft the LM qurve dosimiivard.
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(a) The Market for Real Money Balancss (b) The £A4 Curve
Inisrese ratz, ¢ Interest
rate, r LM,
"Ml
1. The Fed
n B e enaas =
e mangy . -
e ‘I Tupply, ... * shaftang the
reising "1 |° P i AR ; LM aune
the interest - : upwand,
e, Ln ¥} | :
My/P4—M /P Real moncy P Incame, output, ¥
balances,
AP

A Reduction In the Money Supply Shifts the LM Curve Upward Panel (1)
shows that far any given level of incame , a reduction in the maney supply raises
the intersst rate that equilibrates the mancy market. Therefore, the LM curve in
panel (b) shifts upward,

X conclusion:
The Short-Run Equilibrium

We now have all the picces of the IS-LAf model. The two equations of ths
model are

Y=C¥Y-T)+ )+ G IS,
M/P=L{r, V) LAL

The model takes fiscal policy G and 7 monctary policy M, and the price level
P ax exogenous. Given these exogenous variables, the I8 curve provides the
combinations of r and Y that satisfy the cquation representing the goods mar-
ket, and the LM curve provides the combinations of r and ¥ that satsfy the
equation representing the money market, These two curves are shown togeth-
ef in Figure 10-13.

The equilibrium of the economy is the point at which the IS curve and
the LM curve cross. This point gives the interest rate r and the level of income
¥ that satisfy conditions for equilibrium in both the goods market and
the maney market. Tn other words, at this intersection, aceual expenditure
equals planned expenditure, and the demand for real money halances equals
the supply.

As we conclude this chapter, let’s recall that our ultimate goal in develop-
ing the IS-LAf model 1 to analyze short=run fluctuations in cconemic activ-
ity. Figure 10-14 illustrates how the different pieces of our theory fit together.
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Interest rate, r Equllibrium In the IS=LM
Model The intersection of the -
15 and LM curves represents
simultaneous equilibrium in
the market for goods and ser-
wices and in the marke for real
munep balances for given val-

roment spending,
;i mu maney supply, and
the price level.

Equibibrsiom fevel Income, output, ¥
of facome

In this chaprer we developed the Keynesion cross and the theary of lguidity
preference as building blocks for the IS-LM model. As we see more fully in
the next chapter, the IS-LM model helps explain the position and slope of

FIGURE 10-14

The Theory of Short-Run Fhmuom This !:h!m-\!l: diagram shows how the differ-
<nt pieces of the theory of short- ions fir ogether. The K laing
the IS curve, and the theory nf!iquldn.y preference explains the LM curve, The 15 and
LM curves togecher vield the 15-LAd madel, which explains the aggregate demand curve.
The aggregate demand curve is pare of the madel of aggregate supply and aggregate
demand, which econamists use to explain shor-run fluctuarions in economic activity,
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1 1

the aggregate d curve. The aggreg d curve, in turn, is a picce
of the model of aggregate supply and apgregate d d, which ec i
use to explain the short-run effects of policy changes and ather events on
national income.

Summary

+ The Keynesian cross 15 a basic model of income determination. It takes
fiscal palicy and planned investment as exogenous and then shows that
there 15 one level of national income at which actual expenditure equals
planned expenditure. It shows that changes in fiscal policy have a
multiplied impact on income.

"

. Once we allow planned investment to depend on the interest rate,
the Keynesian cross vields a relationship between the interest rate
and national income. A higher interest rate lowers planned investment,
and this in turn lowers national income. The downward-sloping 1§
curve summarizes this negative relationship berween the interest rare
and income.

h

. The theory of lignidity preference 15 a basic model of the derermination
of the mterest rate. It takes the money supply and the price level as
exogenous and assumes that the interest rate adjusts w equilibrate the
supply and demand for real money balances. The theory implies that
mcreases in the money supply lower the mterest rate

.

Onee we allow the demand for real money balances to depend on
national income, the theory of liguidity preference vields a relationship
between income and the interest rate. A higher level of income rases
the demand for real money balances, and this in turn caises the

interest rate. The upward-sloping LAf curve summarizes this positive
relanonship between income and the interest rate

-

The IS-LM model combines the elements of the Keynesian cross and
the elements of the theory of liquidity preference. The IS curve
shows the points that satisfy equilibrium in the goods market, and
the LM curve shows the pomnts that satisfy cquilibrium in the money
market. The intersection of the IS and LM curves shows the interest
rate and income that satisfy equilibrium in both markets for a given
price level.
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KEY CONCEPTS

15-LM model
1S curve

Keynesian cross

LM curve

GQUESTIONS FOR REVIEW

Government-purchases multipler

Tax multiplier

Theory of quidity preference

1. Use the Keynesian cross to explin why fiscal
policy has 2 muleiplied effect on narional

meome.

2. Use the theory of liquadity preference to explan
why an merease in the money supply lowers the

interest rmte, What does this explanation asume
about the price level?

3. Why does the IS curve dope downwand?

4. Why docs the LA corve slope upwand?

PROBLEMS AND APPLICATIONS

1. Use the Keynestan cross to predict the impact
an equilibrium GDP of

A An increase in government purchases.

b An incresse i taxes

¢ Equal-sized increascs in both government
purchases and wixes

2, Tn the Keynestan cross, asume that the
connunplion fncton is given by
Co= 200 + 075 (Y- T).

Plnned ivestment is 100; government

prerchases and taxes are both 100

a. Graph planned expenditure 23 3 function of
income.

b What & the equiliboium level of mcome?

e Il government purchaies increase w 125,
what is the new equilibrium income?

d Whar level of government purchases is need-
ed to achieve an wncome of 16007

i

Although our development of the Keynesian
cross in this chapter assumes that taxes are a
fixed amount, m many countries (including the
United States) taxes depend on mcome, Let's
represent the tax system by writing tax

Tevenue as

T=T+1Y,

-

where Tand f are parariietess of the tax code.
The parameter ¢ it the marginal tax rate: if
ancame rises by §1, taxes rse by % 31,

How does this tae system change the way
consumption respands to changes in GDEF?

L.

In the Keynesian cros, how does this

rax system alter the government-purchases
multiplier?

. In the I5-LM model, how does this fax sys-
ten alter the slope of the 1S curve?

- Constder the impact of an increase in

thrifiiness in the Keynesian cron, Supposc
the consumption function i
C=T+dY-T),

where © is a parameter called autonomais

congimpiion and ¢ is the marginal propensity 1

CRMUmE.

a. What happens to equilibrium income when
the socicty becomes mose thrifty, 1
represcated by a dechne i ©7

b, What happens ta equilibrinm snang?

¢ Why do you suppose this result i called the
parados of thefi?

d. Does this paradox arise in the classical madel
of Chapter 32 Why or why not?
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w

« Suppose that the meney demand funcoon
(M/PY* = 1,000 - 100,
where r i the interest rate 1n percent. The

money supply M is 1,000 and the price level I
1wl

b What is the cquilibrium interest rate?

e Assume that the price level is fixed. What
happens to the cquilibrium interest rate if the
supply of money is rused from 1,000 w
1.2007

1 Graph the supply and demand for real moncy d. If the Fed wishes to rane the interest mre 1o 7
balances. percent, what money supply should at sec?



CHAPTER

Aggregate Demand II;
Applying the /S-LM Model

Seience &5 a pantite: the gre

ater the patient population the better the adwmee i
Plysiolagy and pathalogy; and out of pathology arises therapy, The year 1932
was the trough of the grear depression, amed from its rotten soil was belatedly

begot @ seve subject that today we call inaerocconomics

—Puul Sasmelson

n Chapter 10 we assembled the pieces of the 15=LM model as 3 step wwand

understanding shert-run cconomic fucruations. We saw that the IS curve

represents the equilibraum in the market for goods and services, that the 1A f
curve represents the equilibrium i the market for real money balances, and that
the 15 and LM curves together determine the interest rate and national income
in the short run when the price level is fixed, Now we turn our attention to
applying the IS—LM model to analvee three foues

First, we examine the potennial canses of fluctustions in national income. We
we the IS=IAf model to see how changes i the exogenaus variables (govern-
ment purchases, taxes, and the money supply) influence the endogenous variables
(the mterest rate and national income) for a wiven price level, We alio examine
how warious shocks to the goods market (the 1S curve) and the money market
(the IAL curve) affect the interest rate and nanonal income in the short run

Second, we discuss how the [S-LM model fits into the mode] of agpregate
supply and aggregate demand we introduced in Chapter 9. Tn partcular, we
examine how the 1S~LA model provides a theory to explain the slope and posi-
tion of the aggrepate demand curve, Here we relax the assumption that the price
level is fixed and thow that the [$-LM model mplies a negative relationship
between the price level and national income, The model can also tell us what
events shift the aggrepate demand curve and in what direction,

Third, we examine the Great Depression of the 1930s, As this chapter's open-
ing quotation indicates, this cpisode gave birth to short-run macroeconomic
theory, for it led Keynes and his nuny followers to argue that aggregate demand
was the key to understanding fluctuations in national meome, With the benefit
of indaght, we can wie the IS—LM model to discuss the various explanations

mn
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of this traumatic cconomic downturn. And, as we will see throughout this chap-
ter, the mode] can also be used to shed Light on more recent recessions, such as
those that began in 2001 and 2008,

@EED Explaining Fluctuations With the
IS-LM Model

The intersection of the IS curve and the LM curve determines the level of nanon-
al income. When one of these curves shifts, the short-run equilibrium of the
economy changes, and national income fluctuares. In this section we examune
how changss in policy and shocks to the economy can cause these curves to shift

How Fiscal Policy Shifts the /S Curve and
Changes the Short-Run Equilibrium

We begin by examining how changes in fiscal policy (government purchases and
taxes) alter the economy's short-run equilibrinm. Recall that changes in fical
palicy influence planned expenditure and thereby shift the IS curve, The IS-LM
mudel shows how these shifts in the IS curve affect mcome and the mrerest rate
Changes in Government Purchases Consider an increase in government
purchases of AG. The g purchases mubiplier in the Key cross tells
us that this change in fiscal pohicy raises the level of income at any given imerest rate
by AG/(1 = MPC) Therefore, as Figure 11-1 shows, the IS curve shifts to the right

An Increase In Government
Purchases in the IS-LM
Model An merease in
ment purchases shifes the IS
curve (o the nght. The equilib-
num moves from point A ta
point B, Income nses from ¥,
10 ¥y, and the mzerest rate
rises from ey to ra

1. The 15 curwe ehifts
o the right by

AGH = MPCY, ..
{13

¥ —— Incame, outpu, ¥
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by this amount. The equilibrium of the economy moves from point A to point B,
The increase in povernment purchases mises both income and the interest rate.

To und: i fully what's happening in Figure 11-1, it helps to keep i mind
the building blocks [or the IS—LM model from the preceding chapter—the Key-
nesian cross and the theory of hiquidity preference. Here is the story, When the
goveErnment increases its purchases uf gaads and servm-\. the econamiy’s planned
expenditure rises. The increase in d the production
of goods and services, which causes total mc.ume ¥ to rise, These effects should
be familiar from the Keynesian cross,

Now consider the money market, as described by the theory of higuidity
preference, Because the cconomy’s demand for money depends on mcome, the
rise in total income increases the quantity of money demanded at every inter-
et rate, The supply of money has not changed, however, so higher money
demand causes the equilibrivm imterest rate r 1o rise,

The higher interest rate arising in the money market, in turn, has amifications
back in the goods market, When the mterest rate rises, firms cut back on their
ivestment plans. This fall in wwestment partially offiets the expansionary effect
of the increase in government purchases, Thus, the increase in income in
response to a fiscal expansion 15 smaller in the IS-LM model than it is in the
Keynesian cross (where anvestment 15 assumed to be fixed). You can see this in
Figure 11-1. The horizontal shift in the IS curve equals the rise in equilibrium
income in the Keynesian cross. This amount is larger than the increase in equi-
librum income here in the IS=LM model, The difference is explaned by the
crowding out of investment due to a higher interest rate.

Changes in Taxes In the IS—LAM model, changes in taxes affect the ccono-
oy much the same as changes in government purchases do, except that taxes

affect expends hrough « ption. Consider, for instance, a decrease in
taxes of AT, The tax cut caCcourges consumers o spend more and. therefore,
planned cxpend The tax multiplier in the Keynesian cross tells us

that this change in policy raises the level of income at any given interest rate by
ATx MPC/(1 = MPC). Theretore, as Figure 11-2 illustrates, the IS curve shifts
1o the right by this amount. The equilibrium of the economy moves from patnt
A to point B. The tax cut raises both income and the interest rate. Once agam,
because the higher interest rate depresses investment, the increase in income is
smaller in the IS-LM model than it is in the Keynesian cross.

How Monetary Policy Shifts the LM Curve
and Changes the Short-Run Equilibrium

We now examine the effects of monctary policy. Tiecall that a change in the
maney supply alters the interest rate that equilibrates the money market for any
given level of income and, thus, shifts the LM curve. The IS-LM model shows
how a shift in the LAF curve affects income and the interest rate,

Consider an increase i the money supply. An ncrease in M leads to an
increase in real money balances M/ 1} because the price level I fixed 1n the
short run. The theory of byuidity preference shows that for any given level of
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A Decrease in Taxes In the
1S-LM Model A decrease in
taxes shifts the 15 curve to the
right. The equilibrium moves
from point A to point B.
Incame rises from ¥y to ¥,
and the interest rate nses from
ryiory,

income, an increase in real money balances leads to a lower mterest rate. There-
fore, the LM curve shifts downward, as in Figure 11-3. The equilibrium meves
from point A to point B. The increase in the money supply lowers the interest
rate and raises the level of income.

Onice again, to tell the story thut explins the ecanomy’s adjustment from poin
A to point B, we rely on the bulding blocks of the [5-LM model—the Keyne-
sian cross and the theory of liquidity preference. This time, we begin with the
meney market, where the monetary-policy action occuns. When the Federal

FIGURE 11

Interest rate, r An Increase in the Money
Supply in the I5-LM Model
An increase in the money sup-
ply 2hifts the LM curve down-
ward The equilibrium moves
from point A ta paint B,
Income rises from ¥y 1o ¥y,
and the interest rate falls from
Ftor:.

Femeb Income, outpuz, ¥
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Heserve increases the supply of moncy, people have more money than they want
ta hold at the prevailing interest rate. As a result, they start depositing this extra
money in banks or usning it to buy bonds, The mterest rate r then falls unul peo-
ple are willing to hold all the extra money that the Fed has ereated; this brings the
money market to a new equilibrium. The lower interest rate, in turn, has amifi-
cations for the goods market. A lower interest rate stimulates planned investment,
which inereases planned expenditure, producnon, and income ¥

This, the IS—LM model shows that monetary policy influences income by
changing the interest rate. This conclusion sheds hight on our analysis of monetry
policy in Chaprer 9. In that chapter we showed that in the short run, when prices
are sticky, an expansion in the money supply raises income, But we did not discuss
how 3 monetary expansion incuces greater sp:ndlllg an goods and services—a
process called the ¥ i The [S-LM model
shows an important part of that mechanism: un fiuersse in the money supply lowers the
atterest nate, wdhich stimuilates nvestment and thereby expands the demand for goods and
senies. The next chaprer shows that in open economies, the exchange rate also has
a role in the monetary tasmisson mechanisng for lange economies such as that
of the United States, however, the interest rate has the leading mle.

The Interaction Between Monetary and Fiscal Policy

When analyzing any change in monetary or fiscal policy, it is important to keep
mn mind that the policymakers who control these policy tools are aware of what
the other policymakers arc doing. A change in one policy, therefore, may influ-
ence the other, and this interdependence may alter the impact of a policy change.

For example, suppose Conpress raises taxes. What effect wall this policy have
on the economy? According to the IS=LM model, the answer depends on how
the Fed responds to the tix increase.

Fagure 11=4 shows three af the many possible outcomes. In panel (3], the Fed
holds the money supply constant. The tax increase shifis the IS curve to the lefi.
Income falls (because gher taxes reduce consumer spending), and the interest
rate Glls (becanse lower mcome reduces the demand for money), The fall in
income indicates that the tax hike causes a recession,

In panel (b), the Fed wants to hold the mterest rate constant, In this ease, when
the tax increase shifts the IS curve to the left, the Fed must decrease the money
supply to keep the interest rate at its original level. This fall in the money sup-
ply shifis the LA curve upward, The interest rate does not fall, but income flls
by a larger amount than if the Fed had held the money supply constant. Where-
a8 in panel (a) the lower interest rate stumulated investment and partially offser
the contractionary effect of the tax luke, in panel (b) the Fed deepens the reces-
sion by keeping the interest rate high.

In panel (c). the Fed wants to prevent the tax increase from lowering income
It must, therefure, rase the money supply and shift the LM curve downward
enough to offict the shaft in the 15 curve In this case, the tax increase does not
catse a recession, but 1t does cause a large full in the intecest rte. Although the
level of income s not changed, the combination of 2 tax increase and a mone-
tary expansion does change the allocation of the economy’s resources The
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(c) Fed Holds Income Constant

The Response of the Economy toa
Tax Increase How the economy
responds to a tax increase depends an
how the central bank responds. in
panel {a} the Fed halds the money.
supply constant, In panel {b) the Fed
halds the interest rate constant by
reducing the money supply. In panel
{c) the Fed holds the level of income
constant by raising the maney supply.
In each case, the economy moves
from point A to peint B,

Income, output, ¥
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higher taxes depress consumption, while the lower interest rate stumulates
investment, Income is not affected because these two effects exactly balance,

From this example we can see that the impact of a change m fiscal policy
depends on the policy the Fed purues—that 1, on whether it holds the money
supply. the interest rate, or the level of income constant, More generally, whenever
analyzing a change in one policy, we must make an asumption about its éffect on
the other policy. The most approj d ds on the case at hand
and the many political considerations that lie behind economic policymaking,

Policy Analysis With Macroeconometric Models

The IS=LAM model shows how menetary and fiscal policy influence the equilib-
rium level of mncome, The predictions of the model, however, are qualitative, not

quantitative. The IS—LM model shows that increases in government purchases
rase GDF and that increases in - taxes lower G Bur when economisty analyze
specific policy proposals, they need to know not only the direction of the effect
but alio the size, For example, if Congress increases taxes by §100 billion and if
monetary policy is not altered, how much will GDP P To answer this question,
economists need to go beyond the graphical representation of the IS-LM model,

Macroeconometric models of the economy provide one way to evaluate pal-
1y proposals. A macroeconometric model is a model that describes the economy
quantitatively, rather than just qualitatively. Many of these models are esentially
more complicated and more realistic versions of our 1S-LM model. The econ-
omists who build macrocconometric models use historical data to estimate para-
nicters such as the marginal propensity to consume, the sensitivity of investment
to the interest rate, and the sensitivity of money demand to the interest rate,
Onee a model 1 built, economusts can simulate the effects of alternative pabicics
with the help of o computer

Table 11-1 shows the fiscal-policy mwlupliers: implied by one widely used
macroeconometric model, the Data Kesources Incorporated (DRI} model, named
for the economic forecasting firm that developed it. The multiplicrs are given for
two assumptions about how the Fed might respond to chamges in fiscal policy.

One assumption about monetary policy is that the Fed keeps the nominal
interest rate constant. That is, when fiscal policy shifis the IS curve to the right
orto the left, the Fed adjusts the money supply to shift the LM curve in the same
direction. Because there 18 no crowding out of wvestment duc to a changing
interest rate, the fscal-policy multipliers are similar to those fom the Keynesian
eross, The DRI model indicates that, in this ease, the government-purchases mul-
tiplier is 1.93, and the tax multiplier 1 =1.19. That 15, 2 $100 billion increse in
government purchases raises GDP by $193 billion, and a $100 billon increase in
taxes lowers GDE by $119 ballion

The second assumption about monetary policy is that the Fed keeps the money
supply constant so that the LM curve does not shift. [n this case, the nterest rate
ruses, and investment 15 crowded oot so the multipliers are much smaller, The gov-
ernment-purchases multiplier 15 only U.6U, and the tax multiphicr is only —0.26.
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TABLE 11-1 [§

The Fiscal-Policy Multipliers In the DRI Model

‘= — S
B VALUE OF MULTIPUERS y i
| Assumption About Monetary Policy aY/aG aviar | |
| Mominal ingerest rare held constant 1.93 -118 | |

Meney supply held conszant 0.60 026 |
W

Hate: This table gves the fiscal-policy multphers for a sustained change in government
| purchases or in personal income tases. These multipliers are for the fourth quarter afcer the

pehey change 1 made,
Source Otto Eckstesn, The OF] Medl of the U5, Eonemy (New York: McCraw-Hill, 19£3), 168,

That is, 2 $100 Willion increase i government purchases rases GDP by 860 bil-
lion, and a §100 billion increase in taxes lowers GDP by $26 billion.

Table 11-1 shows that the fiscal-pohicy multiphers are very different under the
two assumptions about monetary policy. The impact of any change in fiscal pul-
icy depends crucially on how the Fed responds to that change. ®

Shocks in the /S-LM Model

Because the 1§-LM model shows how national income s determined in the short
run, we can use the model 1 examine how variows cconomic disturbances affect
income. So far we have seen how changes in fiscal policy shitk the IS curve and how
changes in monetary pohcy shift the LM curve. Larly, we can group other dis-
turbances into two categories: shocks to the I8 curve did shocks to the LM curve.
Shacks to the IS curve are exogenous changes in the demand for goods and
services. Some economists, inclading Keynes, have emphasized that such changes
n demand can anse from investors’ aninial spinits—cxogenous and perhapy
self-flillmg waves of optimism and pessiniism. For example, suppose that firms
become pessimistic about the future of the economy and that this pesamism caus-
5 them to build fewer new factories. This reduction an the demand for invest-
ment goods causes a contmactionary shift in the nvestment function: at cvery
interest fate, firms want to invest Jess, The fall in investment reduces planned
expenditure and shifis the IS curve to the left, reducing income and employment.
This fall in equilibrium income in part validares the firms’ ininal pessimian,
Shocks to the IS curve may abo arise from changes in the denand for consumer
goods. Suppose, for instance, that the election of a popular president increases con-
sumer confidence in the economy This induces consumers to save les for the
future and consume more today. We can interpret this change as an upward shife
in the consumption function, This shift in the consumption function increses
planned expenditure and shifts the IS curve to the right, and this ramses income.
Shocks to the LM curve arise from exogenous changes in the demand fir
maonecy. For example, suppose that new restrictions on credit-card availability
increase the amount of money people choose to hold. According to the lhmr;‘
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of hiquidity preference, when money demand rises, the interest rate necessary o
equilibrate the money market is higher (far any given level of income and
money supply). Hence, an increase m money denund shifis the LA curve
upward, which tends to raite the interest rate and depress income,

In suminary, several kinds of events can cawse economic fluctuations by shifi-
mg the IS curve or the LM curve. Reemember, owever, that such fluctuations
ate pot mevitable, Policymakers can try to use the twols of monetary and fiseal
policy to offiet exogenous shocks. If policymakers are sufficiently quick and skill-
fal (admittedly, 2 big if ), shocks to the 1S or LM curves need not lead to fluctu-
auons i income or employment.

The U.S. Recession of 2001

In 2001, the US. economy experienced a pronounced slowdown i ec
activity. The unemployment rate rase from 3.9 percent in September 200
percent in August 2001, and then to 6.3 percent in June 2003, In many
sowdown looked like a rypical recession driven by a fall in ageregate demand”
Three notable shocks explan this event. The finst was a decline in the stock niar-
ket, During the 1990, the stock market experienced a boom of histeric propor-
tions, 3 investons became optimistic about the prospects of the new information
hnology. Some e ists viewed the o a5 excessive at the ome, and in
hindaght this proved to be the cise. When the optinusin faded, sverage stock prices
fell by about 25 percent from August 2000 to Awgust 2001, The fall in the market
reduced howsehold wealth and thus comsumer spending, In addition, the declining
percep of the bility of the new technologies led to a fall in investment
spending. In the linguage of the 1S-LM model, the 1S curve shifted to the lefi.
The second shock was the terrorist attacks on New York City and Wash-
ington, .C., on September 11, 2001. In the week after the attacks, the stock
matket fell another 12 percent, which at the time was the biggest weekly loss
since the Great Depression of the 1930s. Moreover, the attacks increased uncer-
tinty about what the future would hold. U 1 can reduce fing
because b holds and firms posty some of their plans until the uncertain-
ty 1 resolved. Thus, the terrorist attacks shified the IS curve farther to the left.
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The third shock was a serics of accounting scandals at some of the nation’s mos
prominent corporations, including Enron and WorldCom. The result of these scan-
dals was the bankruptcy of some companies that had fraudulently rep: d them-
selves s more profitable than they truly were, criminal convictions for the exccutives
who had been responsible for the fraud, and new laws aimed at regulating corpo-
nale accounting standands more thoroughly. These events further depressed stock
prices and discouraged business investment—a third lefowand shift in the IS curve.

Fiscal and monetary policymakers responded quickly to these events. Con-
gress passed a major tax cuc in 2001, including an immediate tax rebate, and 3
second major tax cut in 2003, One goal of these tax curs was to stimulate con-
sumer spending. (See the Case Study on cutting taxes in Chapter 10} In addi-
tion, afier the terrorist attacks, Congress increased government spending by

appropriating funds to asist in New York's recovery and to bail out the ailing
airline industry, These fiscal measures shifted the IS curve to the nght.

At the samie time, the Fedenal Reeserve p d exp y poli-
cy, shifing the [Af curve to the right. Money growth accelerated, and mterent
rates fiell. The interest rate on three-month Treasury bills fell from 6.4 percent in
Movember 2000 ta 3.3 percent 1in August 2001, just before the termrnst attacks.
After the attacks and corporate scandale hit the cconomy, the Fed increased i
monegary samulus, and the Treasury bill rate fell to 0.9 percent in July 2003—
the lowest level in many decades, J

Expansionary monctary and fiscal policy had the intended effects. Econamic
wrowth picked up in the second half of 2003 and was strony throughout 2004, By
July 2005, the unemployment rate was back down to 5.0 percent, and it stayed at oz
Below that level fior the next several years. Unemployment would begin rising g
in 2008, however. when the economy experienced another recession. The causes of
the 2008 recession are examined in another case study later i this chapter. W

What Is the Fed's Policy Instrument—The Money
Supply or the Interest Rate?

Our analysis of monetary policy has been based on the assumption that the Fed
influences the economy by controlling the money supply. By contrast, when
the media report un changes in Fed policy, they often just say that the Fed has
raised or lowered interest rates. Whach is right? Even though these two views
may seem different, both are correct, and it is important to understand why
In recent years, the Fed has used the fideral finds rate—the interest rate that banks
charge onc anather for overnight loans—as it short-term policy mstrument. When
the Federal Open Market Committee mects every six weeks to set monetary pali-
¥, it votes on a target for this interest rate that will apply until the next meeting
Afier the meeting &5 over, the Feds bond traders (who are located in New York) are
told to conduct the apen-market operations necessary to hit that tanget. These open-
market operaons change the money supply and shift the LM curve so thar the equi-
bibrrum inverest rate (determined by the mtersection of the 15 and LM curves) equils
the target intenest ate that the Federal Open Marker Committee has chosen.
As 3 result of this operating procedure, Fed policy is often discussed in terms
of changing interest rates. Keep m mund, however, that behind these changes m
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interest rates arc the necessary changes in the money supply. A newspaper might
report, for instance, that “the Fed has lowered interest rates” To be more precise,
we can translate this statement as meaning “the Federal Open Market Commit-
tee has instructed the Fed bond traders to buy bonds in open-market operations
50 3 to increase the money supply, shift the LM curve, and reduce the equilibri-
um interest rate to bt 3 new lower target”

Why has the Fed chosen to use an mterest rate, rather than the money supply,
as1ts short-term policy instrument® One possible answer is that shocks to the LM
curve are more prevalent than shocks to the IS curve. When the Fed targets
intensit rates, it automancally officts LM shocks by adjusting the money supply,
although this policy exacerbates IS shocks. 1f LM shocks are the more prevalent
type, then a policy of targeting the interest rate leads to greater economic stabil-
ity than a policy of targening the money supply. (Problem 7 at the end of this
chaprer asks you to analyze this msue more fully)

In Chapter 14 we extend our theory of short-run fluctuations to inchide
exphanly 3 monetary policy that targets the mterest rate and that changes its tar-
get in response to economic conditions, The IS=LM model presented here is a
useful foundation for that more complicated and realistic analysis, One lesson
from the IS—LM model is that when a central bank sets the money supply, it
determines the equilibrium interest rate. Thus, in some ways, setang the money
supply and setting the interest rate are two sides of the same coin,

IS-LM as a Theory of
Aggregate Demand

We have been using the IS=LAf model to explain national income in the short
mun when the price level is Axed. To see how the IS=LAf model fits into the
modd of aggregate supply and apgregate demand mraduced in Chapter 9, we
now examine what happens m the IS—LM model if the price level is allowed o
change. By examining the effects of changing the price level, we can finally
deliver what was promised when we began our study of the [S—LM model: a
theory to explain the posit

n and slope of the aggregate demand curve.

From the /S-LM Model to the Aggregate Demand Curve

Teecall from Chapter 9 that the aggregate demand curve describes a relationship
between the price level and the level of national income. In Chaptee 9 this rela-
tonship was derived from the quantity theory of money. That analysis showed
that fior a given money supply, a higher price level implies a lower level of income,
Increases in the money supply shift the agpregate demand curve to the nghr,
and decreates in the money supply shift the aggrepate demand curve to the left,
To understand the determinants of ageregate demand more fully, we now use
the [S-[A model, rather than the quantty theory, to denve the aggregate
demand curve First, we use the 15-LM model to show why national income Failq
a5 the price level nses—that 15, why the aggregate d d curve s d
soping. Second, we examine what causes the apgregate demand curve to shift
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To explain why the aggregate demand curve slopes downward, we examine what
happens in the I5-LM model when the price level changes, This is done in Figure
11-5. For any given money supply M, a higher price level P reduces the supply of
real money balances M/P A lower supply of real money balunces shifis the LM
curve upward, which raises the equilibrium interest rate and lowers the equilibrivm
level of mcome, 3¢ shown in panel (3). Here the price level nises from £y to I, and
income falls from ¥ 1o Ya. The aggregate demand curve in panel (b) plots this neg-
atve relationship between national income and the price level. In other words, the
apgregate demand curve shows the set of equilibrium points that arise in the IS-LM
model as we vary the price level and see what happens to income.

What causes the aggregate demand curve o shifi? Because the aggregate
demand curve summarizes the results from the 1S—LAM model, events that shifi the
IS curve or the LM curve (for 2 given price level) cause the aggregate denund
curve ta shift. For mstance, an increase in the money supply raises income in the
I5-LM model for any given price level; it thus shifts the aggregate demand curve
ta the right, as shown n panel (3) of Figure 11-6. Sunilarly, an increase n gav-
ernntent purchases or a decrease in taxes raises incone wn the [S—LM model for
a2 given price level; it also shifis the aggregate demand curve ro the right, as shown
in panel (b) of Figure 11-6. Conversely, a decrease in the money supply.a decrease
n government purchases, or an increase in taxes lowers income in the IS-LM

model and shifis the aggregate demand curve to the left. Anything that changes
income in the [5—LAf model other than a change i the price level causes a shify

Interest rate, r

{a) The IS—LM Mode!

i

-ler_vﬂpmrd,,_

{b) The Aggregate Demand Curve

Price level, P
LA,

3. The AD curve swemmarnises

LM(P) the rrlationbip beweon

(= Incame, Yyo——¥,

Income,
ourpur, ¥

output, ¥

Deriving the Aggregate Demand Curve with the I5-LM Model Panel (a) shows
the I5-LM model: an increase in the price level fram Py to Py lowers real money bal-

ances and thus shifts the LM curve upward, The shift in the LM curve lowers income
from ¥; o V. Panel (b) shows the aggregate demand curve summarizing this rela-

tienship between the prce level and income: the higher the price level, the lower the
level of income.
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in the aggregate demand curve. The factors shifting aggregate demand include not
only monetary and fiscal policy but akso shocks to the goods market (the IS curve)
and shocks to the moncy market (the LM curve).

We can summuarize these results as follows: A change in income i the 1IS-LM
medel resultung from a change in the price level vepresents a movement alang the aggregate
demand eune. A dhange i incame in the IS-LM model far a given price level represents
a shift in the apgregate demand airve,

(a) Expansionary Manetary Palicy

Interest Pri
e g 1, A monetary e =P e
o shufts thy k i
e 2... inresing
wgeregats desmand ot
any pven price fevel,
| ) S,
LM, (P =P}
A,
i3 m’
P Income, Yo 'Y, Income, outpur, ¥
ourpur, ¥
(b) Expansionary Fiscal Policy
Interess Price
LA forgal
rate, r Cianalon Shifs level, P
the 15 curve,
aggregate demand at
LM = P, any given price fevel.
P
AD,
s, ,
¥y ¥, Income, 'f‘. 'l“‘ Incame, output, ¥

output, ¥

How Monetary and Flical Policles Shift the Aggregate Demand Curve Panel (a)
shows a monetary espansion, For any ghen price lod, an increase in the money supply
rabses real money balances, shifis the LM curve dewnward, and raises inceme. Hence,
an increase in the money supply shifis the aggregate demand curve o the right. Pangl
(h) shows a fiscal expansion, such as an inerease in government purchases o a decrease
in tazes. The fiscal expansion shifis the 15 curve to the nght and, for any gven price level,
raies income, Hence, a fiscal expansion shifts the aggregate demand curve to the right.
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The IS-LM Model in the Short Run and Long Run

The IS-LM model is designed to explain the economy in the short run whea
the price level is fixed. Yet, now that we have seen how a change in the prce
level mfluences the equlibrium in the IS=LM model, we can also use the model
to describe the econumy in the long tun when the price level adjusts to ensure
that the economy produces at its natural mte. By using the IS—LM model to
deseribe the long run, we can show elearly how the Keynesian model of income
deternunation differs from the classical model of Chapter 3.

Panel (@) of Figure 11-7 shows the three curves that are necessary for
understanding the short-run and long-run equilibria: the 15 curve, the LM
curve, and the vertical line representing the natural level of output Y. The LM
curve 15, as always, drawn for a fixed price level Py, The shore-run equilibri-
um of the cconomy is point K, where the IS curve crosses the LM curve
Motice that in this short-run equilibrium, the economy’s income is less than
irs natural level.

Panel (b) of Figure 11-7 shows the same ion in the diagram of aggreg
supply and appregate demand. At the price lewel Py, the quantity of output
demanded s below the natural level, In other words, at the existing price level,
there is insutficient demand for goods and services to keep the economy pro-
ducing at its potential.

Tn these two diagrams we can examine the short-run equilibrium at which
the economy finds itself and the Jong-run equilibrium toward which the

FIGURE 11-7

(b) The Madel of Aggregate Supply and

(a) Tha [5-LM Model Aggregate Demand
Interest Price level, & LRAS
rate, ¢ Py
Ll\liPz)
4 SRAS,
K Py i
S P AT,
5 AD
¥ Income, output, ¥ Income, output, ¥

in!l Short-Run and Long-Run Equilibria We can compare the shore-run and
longun equilibna using exther the I1S-LAf diagram in panel (a) or the aggregate
supply-aggrega

stuck at Py, The

e demand diagram in panel (b). In the short run, the price fevel is
h lik ofthe is therefore point K. In the

Jong run, the price level adgn‘su 50 that the econamy is ar the natural level of output.

The lon:

g-run equilibrium is therefore point C.
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econpmy gravitates, Point K describes the short-run equilibrium, because it
assumes that the price level 15 stuck at Py, Eventually, the low demand for
goods and services causes prices to fall, and the economy moves back roward
its matural rate. When the price level reaches Pa, the economy is at point C,
the long-ron equilibrivm. The diagram of aggregace supply and aggregate
demand shows that at point €, the quantity of goods and services demanded
equals the natural level of output, This long-run equilibrium is achieved in
the [5-LM diagram by a shift in the LM curve: the fall in the price level rais-
es real money balances and therefore shifis the LM curve to the right,

We can now see the key diff b the Keynes

and classical
appreaches to the determinanon of national income. The Keynesian assumption
{represented by point K is that the price level is stuck. Depending on monetary
policy, fiscal palicy, and the other determinants of aggregate demand, output may
deviate from its natural level, The classical assumption (represented by point C)
15 that the price level s filly flexible, The price level adjusts to ensure that
national mcemie s always at its natural level,

To make the same point somewhat differently, we can think of the economy
asbeing described by three equations, The first two are the 18 and LM cquations:

=CQY-T+In+G IS,
MiP= L{r, Y) LM,

The IS equation describes the equilibrium i the goods market, and the LA
equation describes the equilibrium in the moncy market. These iww equations
contain three endogenous varisbles: Y] P and . To complete the system, we need
a thind equation. The Keynesan approach completes the model with the
asumption of fixed prices, so the Keynesian third equation is

P=p,

This asumption implies that the remaining two variables rand ¥ must adjust 1o
satisfy the remamning two equations 1S and LAL The classical approach completes

the model with the asumption that autpur reaches its natural level, so the chs-
sical third equation s

Y=V,

This assumption implies that the remaining two variables rand P muse adjust to
satisfy the remaining two equations 18 and LAL Thus, the classical approach fiooes
output and allows the price level to adjust to satisfy the goods and money mar-
ket equilibrium conditions, whereas the Keynestan approach fixes the price level
and lets output move to sitisfy the equilibrium conditions,

Which asumption s most appropriate? The answer depends an the time
horzon, The classical asumption best describes the long run. Hence, our
long-run analysis of national income in Chapter 3 and prices in Chapter 4
awumes that ourput equals its natural Jevel. The Keynesian asumption best
describies the short run. Therefore, our analysis of economic fluctuations relies on
the asumption of a fixed price level.
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The Great Depression

Now that we have developed the model of ageregate demand, let’s use it 1o
address the question that originally motivated Keynes: what caused the Great
Depression? Even today, more than half 3 century after the event, econommt
continue to debate the canse of this major economic downen. The Great
Depression provides an extended case study to show how cconomists we the
I5-LM node] to analyze economic fluctuations.'

Before turning to the explanations have proposed, look
at Tible 11-2, which presents some statistics regarding the Depression
These statistics are the bartlefield on which debate about the Depresion
takes place, What do you think happened? An IS shifi? An LM shifi? Or
something else?

! For a flaver of the debate, vee Milton Friedman and Anna | Schwarte, 4 Mongtary Hutary
o the Unieed Stases, 1867-1%60 (Princeton, NI: Princeton Univerniey Press, 1963); Peter
Temin, Did Monetary Forces Couse the Great Depression? {New York: W, W. Norton, 1976]; the
eviays in Karl Brunner, ed., The Grear Depression: Revwited (Bostan: Marunus Nijhotf, 19815
and the symposum on the Great Depression in the Spring 1993 swoc of the Jawmal of Eg.
wonng Perspeiteei, g



CHARTER 11 Aggregate Demand I1: Applying the I5-LM Madel | 327

Hominal Maney Supply Price Level Inflation Real Money |
Incerest Rate (3) ) 5) (6) Balances (7} |
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36 258 49.3 2.6 523
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17 199 393 -22 507
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Paper rage, d-6 manths, senes €445 (4} The ry supply s seres X414, v plus demand depasts, measured in '-
bullans of dallars. (5) The price level is the GHP deflator (1958 = 100), series E1 (8] The inflation rate s the pereentage F‘J

| change in the price level acnes. {7) feal maney balances, calculated by dasding the merey 3 the prce leveland ||
multiphang by 100, are in billions of 1938 dallars. i il

The Spending Hypothesis: Shocks to the /S Curve

i Table 11-2 shows that the decline in income in the early 1930 coincided with
s falling interest rates, This fact has led some econormists to suggest that the cause
of the decline may have been a contractionary shift in the IS curve, This view is
sometimes called the spending hypothess, because it places primary blame for the

Depression on an exog fall 1n spending on goods and services.
Economists have attempted to explain this decline in spending in several ways.
Some angue that a d 1 shift i the ¢ ption function caused the con-

tractionary shift in the I8 curve. The stock market erash of 1929 may have been
partly responsible for this shift: by reducing wealth and increasing uncertainty
about the future prospects of the U.S, economy, the crash may have induced con-
sumers to save more of their income rather than spend i,

Others explain the decline in spending by pointing to the large drop in mvest=
mient in howsing. Some ccononists believe that the residential investiient boom
of the 19205 was excessive and that once this*

: the demand lor residential i decli
l explanation for the fll in esid \ 1s the red
' in the 19305 3 more slowly growing population demands less new housing.

Once the Depression began, several events occurred that could have reduced

spending further, First, many banks faled in the early 19305, 1n part because of

oyl
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inadequate bank regulation, and these bank Bilures may have exacerbated the fall
in investment spending. Banks play the crucial role of getting the funds available
for investiment to those households and firms that can best use them. The clos-
ing of many banks in the carly 19305 may have prevented some businesses from
etting the funds they needed for capital investment and, therefore, may have led
to a further contractionary shift in the investment function.?

In addinon, the fiscal policy of the 19305 caused a contracnonary shift i the
15 curve. Politicians ar that time were more concerned with balancing the bud-
get than with using fiseal policy to keep production and employment at their
natural levels. The Revenue Act of 1932 increased various taxes, especially those
falling on lower- and middle-income consumers.” The Democratic platform of
that year expressed concern about the budget deficit and advocated an “imme-
diate and drastic reduction of governmental expenditures” In the nudst of his-
torically high unemployment, palicymakers searched for ways to raise taxes and
reduce government spending,

There are, therefore, several ways to explan a contractionary shift i the IS
curve, Keep in mind that these different views may all be true. There niay be no
single explanation for the decline in spending. Tt is possible that all of thee
changes coincided and that together they led to a massive reduction in spending

The Money Hypothesis: A Shock to the LM Curve

Table 11-2 shows that the moncy supply fell 25 percent from 1929 ta 1933, dur-
ing which time the unemployment rate rose from 3.2 percent to 25.2 percent,
This fact provides the motivanon and support for what is called the ey
liypothesis, which places primary blime for the Depression on the Federal
Reeserve for allowing the maoncy supply to fall by such a lange amount* The
best-known advocates of this interpretation are Milton Friednuan and Anna
Sehwartz, who defend it in their treatise on U.S. monetary history. Friedman and
Schwartz argue that contractions in the money supply have caused most eco-
nomic downturng and that the Great Depression is a particularly vivid example.

Using the IS-LM muosdel, we maght interpret the money hypothesis as explain-
ing the Depression by a contractionary shift in the LA curve. Seen in this way,
however, the mioney hypothesis runs into two problems

The first problem 15 the behavior of real money balances, Monetary pobicy
leads to a contractionary shift in the LM curve only of real money balances fall.
Yet from 1929 to 1931 real money balances rose slightly, because the fall in the

* Hen Bernanke, “Mon-Monetary Effects of the Financial Crass m the Propaganion of the Geeat
Dhepresion,” American Eoonomy Review 73 (June 1983 257-276

* E. Cary Brown, "Fiscal Palicy in the “Thimew: A Reappramal” Amierican Eromomic Review 46
(December 1956) 857574

* We discun the reasons for this large decrease  the money supply w Chapter 19, where we

examing the money wpply proces i mere detail I parcalar, see the Case Study “Bank Failares
and the Moncy Supply in the 19305
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muay be resp for the rise in unem-
pln}mcnl‘ from 1931 1o 1933, when real money balances did fall, it cannot easi-
Iy explain the mitial downturn from 1929 to 1931,

The second problem for the money hypothesis is the behavior of interest
rates. If a contractionary shift in the LM curve triggered the Depression, we
should have observed higher interest rates. Yet nominal interest rates fell contin-
vously from 1929 ro 1933,

These two reasons appear sufficient to reject the view that the Depression was
mstigated by a contractionary shift in the LM curve, But was the fall in the
money stock arrelevant? Next, we turn to another mechanism through which
monetary policy might have been responsible for the severity of the Depres-
sion—ihe deflation of the 1930s.

maney’ mp:;y was accompanied by an even greater fall in the price level,

The Money Hypothesis Again: The Effects
of Falling Prices

From 1929 1o 1933 the price level fell 25 percent. Many economists hlame this
deflanon for the sevenity of the Great Depression, They argue that the deflanon
may have turned what in 1931 was a typical economic downturn into an
unprecedented period of high unemployment and depressed income. If correct,
this argument gives new life to the money hypothesis, Because the falling money
supply was, plausibly, responsble for the falling price level, it could have been
responuble for the severity of the Depression. To evaluate this argument, we must
discuss how changes i the price level affect income in the IS-LAM model.

The Stabilizing Effects of Deflation In the IS—LM model we have devel-
oped s far, falling prices raise income. For any given supply of money M, a
lower price level imiplies higher real money balances M/P An increase in real
money balances causes an expansionary shifi in the LA curve, which leads o
higher income

Another channel through which falling prices expand income i called the
Pigou effect. Arthur Pigow, a prominent classical economist in the 19305,
pointed out that real money balances are part of households’ wealth. As prices fall
and real money balinces vise, consumers should feel wealthier and spend more.
This increase in comsumet spending should cause an expansionary shift in the [S
curve, also leading to higher income.

These two reasons led some economists in the 19305 to believe that falling
prices would help stabilize the economy. That is, they thought that a decline in
the price level would automatically push the economy back toward full employ-
ment. Yet other economists were less confident in the econony’s ability to cor-
rect iself. They pointed to other effects of falling prices, to which we now turn,

The Destabilizing Effects of Deflation E ists have p d two
theories 1o explan how Llling prices could depress income nr.h:r lhnn Taise it,
The first, called the debt-deflation theory, describes the effects of unexpected
falls m the price level. The second explains the effects of expected deflation.
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The debt-deflation theory begins with an observation from Chapter 4: unan-
ticipated changes in the price level redistribute wealth between debtors and
creditors, If a debtor owes a crediter 51,000, then the real amount of this debt
is $1,000/8 where P is the price level. A fall in the price level mises the real
amount of this debi—the amount of purchasing power the debtor must repay
the ereditor. Therefore, an pected defl enriches creditors and impov-
enshes debtors,

The debt-deflation theary then posits that this redistribution of wealth
affects spending on goods and services. In response to the redistribution from
debtors to creditors, debrars spend less and creditors spend more. IF these two
groups have equal spending there 15 no agp: impact. But it
seenis reasonable to asume :Iur d:‘nmm have higher propensitics to spend than
creditors—perhaps that is why the debtors are in debt in the first place. In this
case, debtors reduce their spending by more than creditors raise theirs. The net
effect 15 a reduction mn spending, a contractionary shift in the IS corve, and
lower national inceme,

T understand how expected changes in prices can alfect income, we need to
add 3 new variable ro the 1S=LM model. Our discussion of the model so far has
not distinguished b the inal and real interest rates. Yet we know from

previous chapters that investment depends on the real interest rate and tha
money demand depends on the nominal interest rate. 1§ is the nominal interest
rate and Er is expected inflation, then the ex anfe real interest rare i § — Fr. We
can now write the [S=IM model as

Y=CY-T)+Ii—-Ex)+ G IS,
M/P=L{i,Y) L

Expected inflation enters as a variable in the IS curve, Thus, changes in expect-
ed inlanion shifi the IS curve.

Lets wse this extended IS—LA maodel to examine how changes in expected
inflation influence the level of income. We begin by asuming that everyone
expects the price level to remain the same. Tn this case, there i no expected nfl-
tion (Ex = 0), and these two equations produce the Gonliar IS=LAM model. Fg-
ure 11-8 depi::s this ininal sitmation with the LM curve and the I8 curve labeled
18y, The intersection of these two curves determines the nomimal and real inter-
est rates, which for now are the same.

MNow suppose that everyone suddenly expects that the price level will fall in
the fiuture, so that Ex becomes negative. The real interest rate is now higher at
any given nominal interest rate. This increase in the real interest rate depresses
planned investment spending, shifting the IS curve from IS, to 1S, (The verti-
cal distance of the downward shift exactly equals the expected deflation.) Thus,
an expected deflation leads to 3 reduction in natonal income from Yy to Y
The nominal interest rate falls from §; to i3, while the real interest rare rises from
Tyt

Here 1 the story behind this figure. When firms come to expect deflation,
they become reluctant to borrow 1o buy investment goods because they beliewe
they wall have to repay these loans later in more waluable dollars, The fall w
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FIGURE 1T7-8

Incerest rate, § Expected Deflation In the
1S-LM Model An expecred defla-
tion (a negative value of £x) rais:
e the real interest rate for any
given nominal interest rate, and
this depresses investment spend-
ing. The reduction in investment
shifis the IS eurve dowmwvard. The
level af income falls from ¥; to ¥y,
The nominal interest mre falls
from iy 1o i3, and the real interest
rate rises from r, to ry.

¥y +=——Y, Income, outpur, ¥’

o which in turn depresses income, The
Gl in income n‘dm.n the drnum] for money, and this reduces the nominal
mterest rate that equilibrates the money market. The nominal interest rate fils
by less than the expected deflation, so the real interest rate rives,

Note that there 15 a commaon thread in these two stories of destabilizing defla-
tion. In hath, fGlling prices depress national income by causing a contractionary
shifi in the IS curve. Because a dellation of the size observed from 1929 1o 1933
1 unlikely except in the presence of 4 major contraction in the money supply,
these two explinations assign some of the responsibility for the Dep
especially its severity—to the Fed In other words, if falling prices are destabiliz-
ing, then a contraction i the money supply can lead to a Gl in income, even
without a decrease in real money balances or a rise in nominal interest rates,

Could the Depression Happen Again?

Ec study the Dep both because of its intrinsic interest as 2 major
economic event and to provide guidince to pebcymakers so that it will not hap-
pen agan. To state with confidence whether this event could recur, we would
need to know why it happened, Because there is not yet agreement on the caus-
e of the Great Depression, it is impossible to rule out with certainty another
depresion of this magninude

Yet most cconomists believe that the mistakes that led to the Great Depres-
sion are unlikely to be repeated. The Fed seems unlikely to allow the money sup-
ply to fall by one-fourth. Many econonusts believe thar the deflation of the eatly
19305 wat responsible for the depth and length of the Depression. And it scems
likely that such a prolonged deflation was possible only in the presence of a
falling money supply.
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The fiscal-policy mistakes of the Depression are also unlikely to be wepeated.
Fiscal policy in the 19305 not only failed to help but actually further depressed
aggrepate demand, Fow economists today would advocate such a rigid adherenee
to a balanced budget in the face of mussive unemployment.

In addition, there are many mstitutions today thar would help prevent the
events of the 1930+ from recurring. The system of Federal Deposit Insurance
makes widespread bank fatlures less likely. The income tax causes an autonine
reduction in taxes when income falls, which stabilizes the economy. Finally,
ecanomists know more today than they did in the 1930s. Our knowledge of how
the economy warks, limited as it still is, should help policymakers formulate bet-
ter policies to combat such widespread unemployment.

CASE STUDY

The Financial Crisis and Economic Downturn
of 2008 and 2009

In 2008 the US. sconomy experienced a financial crisis. Several of the develop-
ments during this time were reminiscent of events during the 193Us, caunng
many observers to fear a severe downturn in economic activity and substantal
tise in unemployment.

The story of the 2008 crisis begins a few years earlier with 2 substantial boom
in the housing market. The boom had several sources. In part, it was fueled by
low interest rates. As we saw in a previous case study i this chapeer, the Feder-
al Reserve lowered interest rates to historically low levels in the aftermath of the
recession of 2001, Low interest rates helped the ceonomy recover, but by mak-
ing it less expenuve to get 3 mortgage and buy 2 home, they also contributed to
arie in housing prices,

In addition, developments in the mortgage market made it easier for wb-
pritne borriers—those borrowers with higher risk of default based on their
income and credit history—to get mortgages (o buy homes. One of thee
developments was securitization, the process by which a financaal mstitation {3
mortgage originator) makes loans and then bundles them together into a vani-
ety of “mortgage-backed securities” These mortgage-backed securities are
then sold to other institutions (hanks or insurance companies), which may not
fully appreciate the risks chey are taking. Some cconomists blime insufficient
regulation for these high-risk loans. Others behieve the problem was not tos
litele regulation but the wrong kind: some government policies encouraged this
high-risk lending to make the goal of h rship more ble for low-
income families, Together, these forces drove up housing demand and housing
prices, From 1995 o 2006, average housing prices in the United States more
than doubled.

The high price of housing, however, proved unsustamable. From 2006 to 2008,
housing prices natonwide fell about 20 percent. Such price Buctuations should
not necessarily be a problem in a market econonyy:. After all, price movements are
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how markets equilibrate supply and demand. Moreaver, the price of housing in
2008 was merely a return to the level that had prevailed in 2004, But, in this case,
the price decline led to a serics of problematic repercussions.

The brst of these repercussions was a substantial rise in mortgage defaults and
home foreclosures. During the housing boom, many homeowners had bought
their honies with mostly borrowed money and ninimal down payments, When
housing prices declined, these homeowners were undensuter: they owed more on
their mortgages than their homes were worth, Many of these homeowners
stopped paying their loans. The banks servicing the mortgages responded to the
defaults by taking the houses away mn foreclosure procedures and then selling
them off. The banks' geal was to recoup whatever they could. The increase in
the number of homes for sale, however, exacerbated the downward spiral of
housing prices.

A second repercussion was large losses at the vanous financial insttutions that
uwned mortgage-backed securities, In essence, by bormowing large sums o buy
high-risk mortgages, these companies had bet that housing prices would keep
rising; when this bet turned bad, they found thenselves at or near the point of
bankruptey, Even healiby banks stopped trusting one another and avoided inter-
bank lending, as it was hard 1o discern which institution would be the next to
go out of business. Because of these large losses at financial institutions and the
widespread fear and distrust, the ability of the financial system to make loans cven
1o cred; thy ci was impaired

A third repercussion was a substantial rise in stock market volatility. Many
companies rely on the financial system to get the resources they need for busi-
ness expansion of to help them manage their short-term cash flows. With the
financial system less able to perform its normal eperations, the profitability of
many compames was called into question, Because it was hard to know how bad
things would get, stock market volatility reached levels not seen since the 19305,

Higher valatliry, in tarn, lead to a fourth repercussion: a dechne w consumer
confidence. In the mids of all the uncertainty, houscholds started putting off’
spending plans. Expenditure on durable goods, in partcular, plummeted. As a
result ol all these events, the economy experienced a lange contractionary shift in
the IS curve,

The US government responded vigorously as the crisis unfolded. First, the
Fed cut its target for the federal finds rate from 5.25 percent in September 2007
to about zero in December 2008, Second, in an even more unusual move in
October 2008, Congress appropriated $§700 billion for the Treasury to use to res-
cue the financial system. Much of these funds were used for equity injections
into banks. That is, the Treasury put funds into the banking system, which the
banks could use to make loans; in exchange for these funds, the US. government
became a part owner of these banks, at least temporarily. The goal of the rescue
(or “bailour,” as it was sometimes called) was to stem the financial crisis on Wall
Street und prevent it from causing 1 depression on every other strect in Amer-
ica. Finally, as discussed in Chapter 10, when Barack Obama became president
in January 2009, one of his first proposals was a major increase in government
ng to expand aggregate demand.
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As this book was going to press, the outcome of the story was not clear, These
policy actions would not prove 1o be enough to prevent a significant downiurn in
coonamic actvity. But would they be sufficient to prevent the downturn from cvolv-
ng into another depression? Policymakers were certainly hoping for that to be the
case. By the ime you are reading this, you may know whether they succeeded. m

The Liquidity Trap

In the United States in the 1930s, interest rates
reached very low levels. As Table 11-2 shows,
LS. nterest rates were well under 1 percent

investment spending. A second possibility is that
monetary expansion could cause the cumency to
lose wvalue in the marker for foreign-cumency
Ehl’ﬂuﬂ‘lﬂul the second half of the 1930s. A sim- exchange. This depreciation would make the
Wlar situation occurred in 2008, In December of | nation’s goods cheaper abroad, stimulating
that year, the Federal Reserve cut its target for | expart demand, (This mechanism goes beyond
the federal funds rare to the range of zero to | the closed-scanomy [5-LM model we have used
0.25 percent. | in this chapter, but it firs well with the open-
Some ists describe this ionasa | economy version of the model developed in the
liquidity trap. According to the IS-LM model, | next chapter.) A third possibility is that the cen-
expansionary manetary policy works by reducing | tral bank could conduct expansionary open-
interest rates and stimulating investment spend- | market operations in a larger variety of financial
ing. But if interest rates have already fallen instruments than it normally does. For example,
almost ta zero, then perhaps manetary policy is | it could buy mortgages and corporate debt and
no lenger effective. Nominal interest rates can- | thereby lower the interest rates on these kinds of
nat fall below zero: racher than making aloan at | loans. The Federal Reserve actively pursued this
a negative nominal interes rate, a persan would | last option during the downturn of 2008,
Just hold cash. In this enviranment, expansionary 1s the liquidity trap semething monetary pab-
manetary policy raises the supply of money, mak- | cymakers need to warry about? Might the toals
ing the public's asset portfoho more liquid, but | of monetary policy at times lose their power to
because interest rates can't fall any further, the | influence the economy? There is no consensus
extra liquidity might not have any effect. Aggre- | about the answers, Skeptics say we shouldn't
gate demand, production, and employment may | worry about the liquidity trap. But others say the
be “trapped” at low levels. possibility of a liquidiy trap argues for a target
Other economists are skeptical about the rel- | rate of inflation greater than zero. Under zero
evance of liquidity traps and believe that central | inflation, the real interest rate, like the nominal
banks continue to have tools to expand the econ- | interest, can rever fall below zero, But if the nor
omy, even after its interest rate target hits zero. mal race of inflation is, say, 3 percent, then the
Cne possibility 15 that the central bank could | central bank can easily push the real interest rare
raise inflation ex; ions by ing itself | to negative 3 percent by lowering the nominal
ta future monetary expansion. Even if nominal | interest rate toward zero. Thus, moderate infla-
interest rates cannot fall any further, higher | tion gives monetary policymakers more room to
expected inflation can lower real interest rates by | stimulate the economy when needed, reducing
making them negative, which would stimulate | the risk of falling into a liquidity trap.*
b

* To resd mote about the bguadity mrap, see Pand W Krugman, “It's Vaaack: Japan’s Shemgp and the
Reeturn of the Liquidity Trap Beookings Pumel on Ecsnaumic Activity 3 {1998} 137-205,
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B conclusion

The purpose of this chapter and the previous one has been to deepen our under-
standing of agpregate demand, We now have the tools to analyze the effects of
moneeary and fiscal policy in the long run and in the short run. In the long run,
prices are flexible, and we use the classical analysis of Parts Tiwo and Three of this
baok. In the shart run, prices are sticky, and we use the IS=LAf model to exam-
ine how changes in palicy influence the economy:

The model in this and the previous chapter provades the basie framework for
analyzing the economy in the short run, but it is not the whale stary Future
chapters will refine the theory. In Chaprer 12 we examine how international
interactions affect the theory of aguregate demand. In Chapter 13 we examine
the theary behind short-run aggregate supply. In Chapter 14 we bring these var-
sous clements of aggregate demand and aggregate supply together to study more
precisely the dynamic response of the economy over time. In Chapter 15 we
consider how this thearetical framework should be applied to the making of sta-
bilization policy. In addition, in later chapters we examine in more detal the ele-
ments of the [S—LM model, thercby refining our understanding of Areate
demand. In Chapter 17, for example, we study theories of consumption, Because
the consumption function is a crucial piece of the 1S-LAf model, a deeper analy-
si of consumption may modify our view of the impact of monetary and fiscal
policy on the economy. The simple IS-LM model presented in this and the pre-
vious chapter provides the starting point for this further analysis,

Summary

1. The IS-LM model s a general theory of the aggregate demand for goods
and services, The exogenous variables in the model are fiscal policy, mane-
tary policy, and the price level. The model explains two endogenous
variables: the interest rate and the level of national income,

2. The IS curve represents the negative relationship berween the interest rate
and the level of income that arises fram equilibrium in the market for
goods and services, The LA curve represents the positive relationship
between the interest rate and the level of income that arises from equilibri-
um in the market for real money balances. Equilibrium in the IS-LM
model—the wtersection of the 15 and LM curves—represents simultaneous
equilibrivm in the market for goods and services and in the market for real
money balanees,

3. The aggregate demand curve summarizes the results from the [S-LM
model by showing equilibrium income at any given price level. The agere-
gite demand curve slopes downward becavse a lower price level increases
real money balanees, lowers the interest rate, stimulates investment
spending, and thereby raises equilibrium income.
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4. Expansionary fiscal policy—an increase in government purchases or a
decrease in taxes—shifts the IS curve to the right, This shift in the IS curve
increases the interest rate and income. The increase in income represents 3
rightward shift in the ageregate demand curve. Similarly, contractionary fis-
cal policy shifis the IS curve to the lefi, lowers the interest rate and income,
and shifis the aggregate demand curve 1o the left

. Expansionary monetary policy shifis the LM curve downward. This shift
in the LM curve lowers the interest rate and raises income. The increase
in income represents a rightward shift of the aggregare demand curve.
Similarly, contractionary monetary policy shifis the LM curve upward, rais-
e the interest rate, lowers income, and shifts the apgregate demand curve
to the left

w

KEY CONCEPRTS

Monetary tansmision Pigou effect Debi-deflanon theory
mechanism

GQUESTIONS FOR REVIEW

1. Explain why the agregate demand curve stopes 3. What i the impact of a decrease i the maney
ard supply an the intere:t rate, incotie,
2, Wihat i the wipact of an increase in taves on the consuniption, and imvestment?
inferent fate, income, consumption, and 4. Descibe the posible cifects of falling prices en
mvestment?

cquilibrivim ncome.

PROBLEMS AND APPLICATIONS

L. Accordinig to the IS-LM model, what happers exch case, explain what the Fed should do w
n the short run to the intensst rate, meome, keep i
comsumption, and uwestient nnder the follow-
Ing circumstances?

me at ity sl level

a. Adter the ivention of 2 new high-speed
computer chip, many frms decide w0 upgrade
their computer systems

4. The central bank increases the money

supphy: h A wave of credit-cand fraud increases the fie-
b. The government increases government quency with which prople make tranaction
purchases, wn cash.
€ The government increases taxes . A best-seller titled Retire Rich comvincer the
d. The government increases government public to increase the percentage of their
purchaces and taves by equal amounts, income devoted ta snang,
2. Usc the 15-LM maddl to predict the effects of 3. Conader the economy of Hicksonia,

each of the following shocks on ncome, the

2. The consumpuion functon 1s given by
inkerest rate, consumpnon, and wwvesment. In

€ =200 4 0.75(Y = T).
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The investment funconon s
I=200 - 25¢

Government purchases and taxes are both
100, For this economy, graph the IS curve for
r ranging from O 1o K,

b The money denund function i Hickson 15

(MR = ¥ = 10

‘The money supply M 15 1,000 and the price
level Pis 2. For this econemy, graph the LM
curve for r angng from O to B,

n

. Find the equilbrium interest rate v and the
equilibrium level of ncome ¥

B

. Suppase that government purchases are rased
from 100 1o 150, How much does the 15
curve shift? What are the new equilibrium
nterest rate and level of ncame?

Suppose mstead that the maney supply it

raned from L0 1o 1,200 How much does

the LM curve shifi? What are the new equi-
libsrium interest rate and level of meome?

. With the initial walues for monetary and
fiseal policy, suppose that the price level nises
from 2 to 4, What happens? What are the
new equilibriwn interest rate and level of
income?

£ Derive and graph an equation for the aggre-
gate demiand curve. What happens to this
agpregate demand curve il fiscal or monetary
policy changes, at in parts {d) and ()7

Explain why each of the following statements s

true. Dscuss the impact of monetary and fiscal

policy in cach of these special cases.

a1 mvesrment does not depend on the interest

rate, the I8 curve 15 vercal,

3

I money demand docs not depend on the
nterest rate, the LM curve i vertical.

n

If money demand does not depend on
income, the LM curve i horizontal

I money demand w extremely sensitive to the
intenest rate, the LAL curve is horizantal

+ Suppesie that the government wants (o rase

investment but keep output constant, In the

1S=EAL model, what mix of monetary and fscal
policy will achieve this goal? In the early 19805,
the US. government cut taxes and ran a budget

deficie while the Fed pured a nght monctary
policy. What effect should this policy mix have?

6. Use the IS=LM diagram to describe the
h and

bl

long-run cffects of the foll
changes on national income, the interest rate, the
price level, comumption, investment, and real
money balances
3. Anncrease in the money mpply:
b. An wncrease in government purchases,
¢ An increase in taxes.
The Fed 15 id
policics;

g T

* holding the money supply constant and
Ietting the interest mte adjust, or

* adjusting the money supply to hold the inter-
5t File constant.
In the IS—LA model, whieh palicy will better
stabilize output under the following condinons?
a. All shocks to the ceananry arse from expge-
nows changes in the demand for goods and
services.
b. All shocks to the economy arise from exoge-
nows changes in the demand for money.
Suppose that the demand for real money
balances depends on disposable income. That 15,
the money demand function &
MiP=1{ ¥-T}
Using the 15-LM model, discuss whether this
change in the money demand fenction aleers the
Eollowing:
3. The analysis of changes in government
purchases,

b, The analysis of changes in taxes,

. This problem asks you w analyze the [S-LM

mode] algebraically, Suppose consumption is a
linear function of digposable meome
C¥=T) =a+ WY =T),
whers a > 0 and 0 < b < |, Suppose alio that
imvestiment s 2 linear function of the infenst rate:
Ny =c—de
where ¢ =0 and d >0,
1. Solve for ¥ as a function of f, the exogenos
variables G and T, and the model’s parameters
i, b6, and d.
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b. How daes the slope of the 15 curve depend
on the pammeter d, the interest rate sensitivie
ty of investment? Refer ta your answer to
part {a), and explain the mminen.

& Which will cawse 2 bigger horizontal shift in
the IS carve, 3 $100 tax cut or a $100 increase
in gevernment spending? Refer to your
answer to part (3}, and explain the mtuiton

Nt?w suppose demand for real money balances is

a linesr function of income and the interest rte:

Lip V) =¥ - fr

whete ¢ > (hand > 0.

. Salve for ras a funcion of ¥, AL and P and
the parameters e and f

& Using your anvwer to part (d), determine
whether the LA curve is steeper for large or
small values of £ and explain the mtmtion

F. How doss the size of the shifk in the LM

curve resulting fram a §100 increase m M
depend on

. the value of the paameter ¢, the income
sensitivity of money demand?

it the value of the parameter [ the mrerest

sensinvity of money demand?

Usc your answers to pacts (3) and (d) to

derive an expresnon for the aggregate

demand curve. Your expression should show

¥ a5 a funceion of P of exogenous pobicy

variables M, G, and T and of the models

parameters. This expression should not

contin

. Use your answer to part (g) to prove that

the aggregate demand curve har 3 negatve
slope.

Use your answet to part (g o prove thar
increases in G and M, and decreases in T
<hifk the aggregate demand curve 10 the nght.
Haow does this result change if the paameiss
[ the mtcrest sensitivity af moncy demand,
equals zeraf



CHAPTER

The Open Economy Revisited:
The Mundell-Fleming Model
and the Exchange-Rate Regime

e warld is suill a elosed ecomomy, but its regions and countries are becoming

nereasingl)

- The international econamic climate has changed in the

direction of fivavcial tnsegration, and this has saportant implications for

ecopamic policy.

—Robert Mundell, 1963

hen conducting monetary and fiseal policy; policymakers often loak
W beyond their own country’s borders, Even if domestic prosperity 1 ther
sole objective, it i necessary for them 1o consder the rest of the world.
The intermational fow of goods and servaces and the internatonal fow of capital can
affectan economy in profound ways. Polieymakers ignore these effects at their pen]
Inn this chapter we extend our analysis of aggregate demand to include interna-
vonal trade and finance. The model developed in this chapter is called the
Mundell-Fleming model. This model has been described as “the dominant
policy paradigm for studying open-economy maonetary and fiscal poliey! In 1999,
Robert Mundell was awarded the Nobel Prize for his work in open-cconomy
macroecononics, mncludmg this model !

The Mundell=Flemung model 15 a close relative of the 18— model. Both mod-
ch strew the interaction between the goods market and the money market, Both
models assmume that the price level is fixed and then show what causes short-run fluc-
muations in aggregate income (or, equivalently, shifis in the ate demand curve).
The key difference i that the I5-LM model ssumes a closed econonty, whereas the

! The quotation 1 from Maurice Obafeld sod Kenneth Riogofl, Fowndations of futeniativmal Mamo
tomeenias (Camnbridge, Mass - MIT Prew, 1996)—s lesding graduate-level textbook in open-
Mundel-Flennng model was developed i the cardy 1960
cid in Robert A Mundell, Tnternational Fransmio (Mew York:
wung's contribution, see | Marcus Fleming, " Domestic Financial Pali-
der Floating Exchange Rates)” IMF Staff Papers 9 (Noveniber 1962]
369-379, Fletang dicd in 1976, 50 he was not chgible to share in the Nobel award

CEOBBEY HACIOECHNOmIcs
Mindll’s contnbunions are cul
Aacmillan, 196K), For
e Under Fixed and L

339
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Mundell-FHeming mode! assumes an open economy: The Mundell-Fleming modsl
extends the short-run model of national income from Chaprers 10 and 11 by includ-
ing the effecs of international trade and finance discussed in Chaprer 5.

The Mundell-Flerung model makes one important and extreme assumption:
it assumes that the cconomy heing studicd is 3 small apen economy with pertect
capital mobility. That is, the economy can borrow or lend as much as it wanis in
warld finanicial markets and, as a result, the economy’s interest rate 1s determined
by the world interest rate. Here is how Mundell himself, in his original 1963 arti-
cle, explained why he made this asumption:

In onder to present my conclusions in the simplest possible way and to bring the
implications far policy into sharpest relicf, | asume the extreme degree of mabili-
ty that prevails when a country cannot maintin an interest rate differcat from the
general level prevailing abeosd. This ssmmption will overitate the case but it has the
mierit of posing 3 stereotype towands which meernationsl findncial relitiors scem to
be heading At the same time 1t might be angued that the ssumption is nat G from
the truth m those financial centers. of which Zurich, Amsterdum, and Brusch may
be taken as examples, where the authonties already recogmnize their lessening abuli-
ty to dominate money market conditions and insulate them from forcign infn-
enees. It dhould ako have 3 high degree of relevance to a country like Canad whess
financial markets arc dominated to 3 great degnee by the vast New York market

As we will see, Mundell's assumption of a small open cconomy with perfect cap-
ital mobility will prove uscful in developing a tractable and illuminanmg model !
One lesson from the Mundell-Fleming model is that the behavior of an econo-
iy depends on the exchange-rte system it has adapted. Indeed. the mode] was fint
developed in large part to understand how alternative exchange-rate regimes wark
and how the ehoice of exchange-rate regime impinges on monctary and fiscal pol-
icy. We begin by ssuming that the economy operates with a foating exchange rte
That is, wee assume that the central hank allows the exchange rate to adjust to chang-
ing economiic conditions. We then exanune how the economy operates under 1
fixed exchange rate. After developing the model, we wall be i a posinon to address
an imy policy g s what exchange-rate system should a nation adopt?

The Mundell-Fleming Model

In this section we construct the Mundell-Fleming model, and in the following
sections we use the model to examine the impact of various policies. As you will
see, the Mundell-Fleming model is built from components we have used in pre-
vious chaprers. But these preces are puk together in 2 new way to addres 2 new
set of questions.

2 This anumpasa—and thus the Mundell-Fleming model—does not apply exactly to 2 birge open
econonty sch s that of the United States In the conclumon to this chapter (and maore filly i the
appending, we connder what happens m the mare complex case in which mternational capinl
mobility v less than perfeet o a nabion i wo Lige that  can mflucnce world finanscial merkers
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The Key Assumption: Small Open Economy
With Perfect Capital Mobility

Lets begin with the assumption of a small open economy with perfect capital
mobility, As we saw in Chapter 5, this assumption means that the interest rate in
this economy » is determined by the world interest rate r*. Mathematically, we
can write this assumption as

r= [‘.

This world interest rate 15 assumed to be exagenously fived because the economy i
sufficiently small relative 1o the world economy that it can borrow or lend as much
a it wants in world financial markess without affecting the world interest rare.

Although the idea of perfect capital mobility 15 exp d with a simple
it s important not to Jose sight of the sophisticated process that this equation repre-
sents. Inwgine that some event occurred that would normally wise the interst eite
{such as a dechine in domestic saving). In a small open economy, the domestic inter-
est rate nvight rise by a lietle bit for a short time, but as soon as it did, forcigners
would see the higher interest rate and stare lending to this country (b, for instance,
buying this country’s bonds). The capital inflow would drive the donsestic interen
rate back toward r*. Simularly, if any event started to drive the domestic interest rate
downward, capital would flow out of the country to earn a higher return abroad,
and this capital nmﬂm would drive the domestic interest rate back up to r*, Hence,
the r=1r" eq the ¥ that the § donal fow of capiral
is rapid encugh to k:cp the domestic intersst rate equal to the world interest rate.

The Goods Market and the /S* Curve

The Mundell=Fleming model describes the market for goods and services much
s the [S-LM model does, but it adds a new term for net exports. In particular,
+ the goods muarket 15 represented with the following equation;

= C(Y =T} + i) + G+ NX(o).

This equation states that aggregate income Y is the sum of consumption C,
investment {, government purchases G, and net exports NX. Consumphion
depends positively on disposable mcome Y = T Investment depends negatively
on the interest fate, Net exports depend negatively on the exchangs rate e As
before, we define the exchange rate ¢ as the amount of foreign currency per uni
of domestic currency—for example, ¢ might be 100 yen per dollar.

You may recall that in Chaprer 5 we related net exports to the real
exchange rate (the relative price of goods at home and abroad) rather than the
nominal exchange rate (the relative price of domestic and foreign currencies).
If ¢ is the nominal exchange rate, then the real exchange rate & equals ¢P/P*,
wheee P is the domestic price level and P* is the foreign price level The
Mundell-Flemng model, however, assumes that the price levels at home and
abmad are fixed, so the real exchange rate 15 pmportmual to the neminal
exchinge rate. That is, when the d currency app (and the nom-
inal exchange rate rises from, say, 100 to 120 yen per dollar), foreign goods
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become cheaper compared to domestic goods, and this causes exports to fall
and imports to rise,

The goods-market equilibrium condition above has two financial varables
affecting expenditure on goods and services (the interest rate and the exchange
rate}, but the situation can be simplified using the phion of perfect capital
mability, so r= r*. We obuain

Y=C(Y = T) + lir*) + G+ NX{e).

Let's call this the IS* equation, (The asterisk reminds us thar the equation holds
the interest rate constant at the world interest mte ¢*.) We can illustrate this
equation on a graph in which income is on the horizontal axis and the cxchange
rate is on the vertical axis, This curve is shown in panel (c) of Figure 12-1.

The I5* Curve The [5* cunve s

(b) The Keynesian Cross
denved from the net-exports sched- :
wle and the Keynesian cross. Panel Expeainice 3. . lich Actwal
{2} shows the net-exports schedule; shifts planagd it
an increase in the exchange rate from expenditure
# 10 #3 lawers net expors from

downuard

Nx{m 19 NX[ey), Panel (b) shows

cross; a decrease in net
ww from Nley) to MXle;) shifts
the planned-expenditure schedule
downward and reduces income from
¥y to ¥a. P-\!ld{c} shaws the I5%
curve summarizing this relationship
between the exchange rate and
income: the higher the exchange rate,
the lower the level of income.

() The Net-Exports Schedula

Roe) = Me) Net
EXPOIts,
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The I$* curve slopes downward because a higher exchange rate reduces net
exports, which in rurn lowers aggregate income. To show how this works, the
ather pancls of Figure 12-1 combine the net-exports schedule and the Keyne-
sian cross to derive the IS* curve. In panel (a), an increase in the exchange mte
from ey to ¢; lowers net exports from NX(gy) o a\X(oz) I:n p-m:l (b}, the reduc-
ton in net exports shifts the pl 3 diture 1 and thus
lowers income from ¥y to Y3 The i'S' curve summarizes this relationship
between the exchange rate ¢ and income ¥

The Money Market and the LM* Curve

The Mundell-Fleming model represents the money market with an equanion
that should be fumiliar from the IS=LM maodel:

M/ = Lin Y).

This equation states that the supply of real money balances M/P equals the
demand L{r, Y). The demand for real balances depends negatively on the inter-
e rare and positively on meome ¥ The money supply M is an exogenous vari-
able controlled by the central bank, and because the Mundell-Fleming model =
designed to analyze shoet-run fluctuations, the price level P is abso asumed to be
exogenouly fixed.

Once again, we add the assumprion thar the domestic interest mte equals the
world interest rate, so r = r®™:

M/P=L*, Y).

Let's call this the LM* equation. We can represent it graphically with a
vertical line, as i panel (b) of Figure 12-2, The LM* curve is vertical because
the exchange rate does not enter into the LM* cquation. Given the world
interest rate, the LM* equanion determines aggrepate income, regardless
of the exchange rate, Figure 12-2 shows how the LAY curve arises from
the world interest rate and the LM curve, which relates the interest rate
and income,

Putting the Pieces Together

According to the Mundell-Fleming model. a small open economy with perfect
capital mobility can be described by two equations:

Y=Y = T) + I{r*) + G+ NX{s) 15",
M/P=L{*, Y) LM®*.

The first equation describes equilibrium in the goods market; the second
describes equilibrium in the money market, The exogenous variables are
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(a) The LM Curve The LM* Curve Panel (a) shows the standard
Ind LM curve [which graphs the equation M/P=
terest rate, r grapl
- wa L 1)) together with a horizontal line repre-

e senting the world interest race =, The inter-
:n;li‘khu section of these two curves determines the
equilibnum level of income, regardless of the exchange
condibion ... rate. Therefore, as panel (b} shows, the LM*

curve is vertical.

‘Exchange rate, ¢

Income, autput, ¥

fiscal policy G and T, monctary policy M, the price level I} and the world
interest rate r*. The endogenous variables are income Y and the exchange
ate ¢

Figure 12-3 illustrates these two relanonships. The equilibrivm for the econ-
oy is found where the 15* curve and the LM™ curve intersect, This intenec-
tion shows the exchange rate and the level of incomie at which the goods market
and the money market are both in equilibrium, With this diagram, we can use
the Mundell-Fleming model to show how aggregate income ¥ and the
exchaige rate ¢ respond 1o changes i policy.
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FIGURE 12-3

| s The Mundell-Fleming
Eirriange LA Model This graph of the
Mundeli-Fleming model ploss
the goods-market equilibriuim
condition I5* and the money
market equilibrium condition
LM*, Both curves are drawn
; halding the interest rate con-
:‘:mv::& stant at the world interest rate,
| S The intersection of thes two
------------ ciirves shows the level of
income and the exchange rate
that satisfy equilibrium bath in
Gy the goods market and in the

e T maney market

Income, output, ¥

The Small Open Economy
Under Floating Exchange Rates

Before analyzing the impact of policies in an open economy, we must specify the
mternational monetary system in which the country has chasen to operate, That
is, we must consider how people engaged in international trade and finance can
convert the currency of one country into the currency of another.

We start with the system relevant for most major economies today: Doating
exchange rates. Under a system of floating exchange rates, the exchange mte is set
by market forces and 15 allowed to fuctuate in response to changing economic con-
ditions. In this case, the exchange rate ¢ adjusts to achieve simultaneous equilibrium
n the goods market and the money market, When something happens to change
that equilibrium, the exchange rate s allowed ta move 1o a new equilibrum value.

Let’s now consider three policies that can change the equilibrium: fiscal pol-
icy, monetary policy, and trade policy. Our goal 15 to use the Mundell-Fleming
model to show the impact of policy changes and to understand the economic
forces at work as the economy moves from one equilibrivm to another,

Fiscal Policy

Suppose that the g lates domestic spending by inereasing govern-

ment punchases o by cutting taxes, Beeause such expastonary fiseal policy increases
planned expenditure, it shafis the F8* curve w the right, as in Figuee 12-4. As a result,
the exchange rate appreciates, while the level of income remams the same.




346 | #anT 1v Business Cycle Theory: The Economy in the Shart Run

FIGURE 12-4

Exchange rate, ¢

2. which

raises the

A Fiscal Expansion Under
Floating Exchange Rates An
increase in government pur-
chases or a decrease in faxes
1 i fiscal shifis the I5™ curve to the nght.
palicy shifts the IS* This raises the exchange rate
curve 1 the right, ... but has no effect on income.

Incame, output, V'

Notice that fiseal policy has very different effects in 2 small open econony than
it does in 1 closed economy. In the closed-cconomy 15-LAT model, a fiscal expan-
sion raises income, whereas in a small open economy with a foating exchange rate,
a fiseal expansion leaves income at the same level. Mechamically, the difference ani-
s because the LM* curve is vertical, while the LM curve we used to study a closed
economy is upward sloping. But this explanation 15 not very satisfying, What are
the economic farces that hie behund the different outcomes? To answer this ques-
tion, we must think through what is happening to the mternanonal low of capi-
tl and the implications of these capinl fows for the domestic economy.

The interest rate and the exchange rate are the key variables in the story. When
income rises in a cosed economy, the interest rate rises, because higher income
increases the demand for money. That is not possible in 4 small open econpny
because, s soon as the interest rte starts to rise above the world interest rate o%,
capital quickly flows in from abroad to take advantage of the higher retarn, As tha
capital inflow pushes the inrerest rate back to r*, it alw has another eliect: becawse
forcign investors need to buy the domestic currency to invest in the domesne
cconomy, the capital inflow increases the demand for the domestic currency in
the market for foreign-currency exchange, bidding up the value of the domestic
currency. The appreciation of the domestic currency makes domestic goods
expensive relative w foreign goods, reducing net exports. The fall in net exports
exactly offets the effects of the expansionary fiscal policy on income.

Why 1s the fall in net exports so great that it renders fiscal policy pawerles ta
influence income? To answer this question, consider the equation that deseribe
the maney market:

M/P=Lis, Y).
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In both closed and open economies, the quantity. of real money balances sup-
plied M/P is fixed by the central bank (which sets M) and the assumption of
sticky prices (which fixes P). The quantcy demanded (determined by rand 1)
must equal this fixed supply. In 4 closed economy, 3 fiscal expansion causes the
equilibrium interest rate to rise. This increase in the nterest rate {which reduces
the quantity of money demanded) implies an increase in equilibrivm mcome
(which raises the q y of money d ded); these two effects together main-
tain equilibrium in the money market, By contrast, in a small open economy, r is
fixed at r*, so there 15 only one level of income that can sansfy this equation, and
this level of income does not change when fiscal policy changes, Thus, when the
government increases spending or cuts taxes, the appreciation of the currency
and the fall in net expores must be large enough to offset fully the expansionary
cffect of the policy on income

Monetary Policy

Suppose now that the central bank increaces the money supply, Because the price
level is assumed to be fixed, the increase in the money supply means an increase
in real money balances. The increase o real balances shafts the LA* curve to the
nght, as in Figure 12-5. Hence, an increase in the money supply raises income
and lowers the exchange rate.

Although monetary policy influences income in an npcn economy, a5 it does
in a closed the fary is diff: Recall
that in a closed economy an increase in the money supply increases spending
because it lowers the interest rate and sumulates investment, In a small open
cconomy, this channel of monetary wansmission is not available because the
intercst rate 15 fixed by the world interest rate. So how does monetary policy

FIGURE 12-5

Exchange rate, ¢ A Monetary Expansion
(13 LM} Under Floating Exchange
Rates An increass in the
maney supply shifts the LM*
:um to the nght, lowering
the exchange rate and raising

income,

Income, output, ¥
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influence spending? To answer this question, we ance again need to think abou
the international dow of capital and its implications for the domestic economy.

The interest rate and the exchange rate are again the key variables. As soon a5
an increase in the money supply starts putting downward pressuce on the donies-
tic interest rate, capital flows out of the economy, as investors seck a higher returm
elsewhere. This capital outilow prevents the domestic interest rate from I'aIIing
below the world interest rate r®. It also has another effect: because investing
abroad requires converting domestic currency into foreign currency, the capital
outflow increases the supply of the domestic carrency in the market for foreign-
currency exchange, causing the domestic currency to depreciate in value. This
depreci makes d goads inexp relave to foreign goods, stimu-
lating net exports and thus total income. Hence, in 3 snall open econemy, mon-
ctary policy influences income by altering the exchange rate rather than the
interest rate,

Trade Policy

Suppose that the government reduces the demand for imported goods by impos-
ing an import quota or a tarifl. What happens to apgregate income and the
exchange rate? How does the economy reach its new equilibriu
Becawse net exports equal exports minus imparts, 4 reduction in inports e
an increase in net exports. That 1, the net-exports schedule shifts to the right, =
in Figure 12-6. This shift in the net-exports schedule increases planned expends-
ture and thus moves the IS* curve to the right. Because the LAT* curve is vern-
cal, the made restriction mises the exchange rate but docs not affect mcome.
The cconomic forces behind this ransition are similar to the case of expan-
sionary fiscal palicy. Because net exports are a compaonent of GIIP the rightward
shift in the net-exports schedule, other things equal, puts upward pressure on
mcome ¥; an mcrease i Y, in turn, increases money demand and puts upward
presure on the interest rate ¢ Foreign capital quickly responds by flowing into
the domestic economy, pushing the interest rate back to the world interest rate
* andd casing the domestic currency to appreciate i value. Finally, the appre-
cuation of the currency makes domestic goods more expensive relative to foreim
goods, which decreases net exports NX and returns meome ¥ to st imital level
Ofien a stated goal of policies to restract trade s to alter the trade balance NX.
Yet, as we first saw in Chapter 5, such policies do not necessarily have that effect
The same conclusion holds i the Mundell-Fleming model under floating
exchange rates. Recall thar

NX[e) = Y= QY- T) - [[r*) - G,

Because 3 trade restriction does not affect income, consumption, investment, or
government purchases, it does not affect the trade balance. Although the shift in
the met-exports schedule tends to raise NX, the increase in the exchange e
reduces NX by the same amount, The averall effect s simply fess trade. The
domestic economy imports less than it did before the trade restriction, but it
exports less as well.
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FIGURE 12-6

{a) The Shift in the Net-Exparts Schedules A Trade Restriction Under
e Floating Exchange Rates
Exchar A taniff or an import quota
shifts the nec-cxports sched-
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:@‘m«m‘” As a resile, the 15 cumsin
o panel (b} shifts eo the right,
Ly 105 raising the exchange rate and
leaving income unchanged,
N,
1
Met expors, NX
{b) The Changs in the Economy's Equilibrium
Exchange rate, ¢ e
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=) The Small Open Economy Under
Fixed Exchange Rates

We now turn to the second type of exchange-rate system: fixed exchange
rates. Under a fixed exchange rate, the central bank announces a value for the
exchange rate and stands ready to buy and sell the domestic currency to keep
the exchange rate at its announced level. In the 19505 and 19605, most of the
warlds major economies, including that of the United States, operated within



350 pant 1v Business Cycle Theory: The Ecanamy in the Shore Run

the Bretton Woods system—an international monetary system under which
most governments agreed to fix exchange rates. The world abandoned this sys-
tem in the carly 1970s, and maost exchange rates were allowed to float. Yer fixed
exchange rates are not merely of historical interest. More recently, China fxed
the value of its currency against the ULS, dollar—a policy that, as we will see,
was 2 source of some tension between the two countries,

In this section we discuss how such a system works, and we examine the
impact of economic policies on an econony with a fixed exchange rte Laterin
the chapter we examine the pros and cons of fixed exchange rates.

How a Fixed-Exchange-Rate System Works

Under a system of fixed exchangs rates, a central bank stands ready to buy or sell
the domestic currency for foreign currencies at a predetermined price. Far
exaniple, suppose the Fed announced that it was gong to fix the exchange mte
at 100 yen per dollar. It would then stand ready to give $1 in exchange for 100
yen or to give 100 yen in exchange for $1. Too carry out this policy, the Fed
would need a reserve of dollars (which it ean print) and a reserve of yen (which
it st have purchased previously).

A fixed exchange rate dedicares a country's monetary policy to the single goal
of keeping the exchange rate at the announced level. In other words, the esience
of 3 fixed-exct te system is the of the central bank to allow
the money mpply to adjust 1o whatever level will ensure that the equilibeium
exchange mate in the market for forcign-currency exchange equals the
announced exchange rate, Moreover, as long as the central bank stands ready 1o
buy or sell foreign currency at the fixed exchange rate, the money supply adjut
automatically to the necessary level

To see how Gxang the exchange rte deternunes the pouey supply, consider
the following ple, Suppose the Fed cex that it will fix the exchange
e at 100 yen per dollar, but, in the current equibbrium with the current
money supply, the market exchange rate 15 150 yen per dollar. This situation &
illustrated in panel (a) of Figure 12-7. Nonce that there s a profit opportumy:
an arbitrageur could buy 300 ven in the forcign-cxchange market for $2 and
then sell the yen to the Fed for §3, naking a $1 profit. When the Fed buys thew
yen from the arbitrageur, the dollars it payvs for them automancally increxse the
money supply, The rise in the money supply shifts the LM* curve to the nght,
lowering the cquilibrium exchange rate. In this way, the money supply contin-
wes to vise until the equilibrium exchange rate flls 1o the announced level.

Conversely, suppose that when the Fed announces that it will fix the exchange
mate at 100 yen per dollar, the equilibrium has a market exchange rate of 50 yen
per dollar. Panel (b) of Figure 12-7 shows this situation. In this case, an arhitragens
could make 2 profit by buying 100 yen from the Fed for §1 and then selling the
yen in the marketplace for $2. When the Fed sells these yen, the §1 it receives
automarically reduces the money supply. The fall in the money supply shifts the
LM® curve to the left, raising the equilibrinn exchange rate. The money supply
continues to fall until the equilibrium exchange rate rises to the announced Jevel
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How a Fixed Exchange Rate Governs the Money Supply In panel (a}, the equi-
librium exchange rate initially exceeds the fixed level. Arbitrageurs will b foreign
currency in fareign-exchange markets and sell it to the Fed for a profic. This process
automatically increases the money supply, shifting the LM® curve to the right and
lawering the exchange rate. In panel (b), the equilibrium exchange rars is anirially
below the fixed level, Arbitrageurs will buy dollars in foreign-eschange markets and
use them to buy fareign currency from the Fed. This process automatically reducas
the money supply, shifting the LM curve to the lefc and raising the exchange rate.

It i« important to understand that this exchange-rate system fises the wominal
exchange rate. Whether it also fixes the real exchange rate depends on the time
horizon under consideration. IF prices are flexible, as they are in the long run,
then the real exchange rate can change even while the nominal exchange rate is
fixed. Therefore, in the long run described in Chapter 5, a policy to fix the nom-
wnal exchange mte would not influence any real variable, mcluding the real
exchange rate. A fixed nommal excliange rave would influence only the money
supply and the price level. Yer in the short run described by the
Mundell=Fleming model, prices are fixed, so a fixed nominal exchange rate
implies a fixed real exchange rate as well

The International Gold Standard

During the late nincteenth and early twentieth centuries, most of the world's
major econoniies operated under the gold standard, Each country maintamed a
reserve of gold and agreed to exchange one unit of its eurrency for a specified
amouns of gold, Through the gold standard, the world’s economies maintined a
system of fixed exchange rates.
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To ste how an international gold standard fixes exchange rtes, suppose that
the US, Treasury stands ready to buy or sell 1 ounce of gold for $100, and the
Hank of England stands ready to buy or sell 1 ounce of gold for 100 pounds.
Together, these policies fix the mte of exchange between dollars and pounds:$1
must trade for 1 pound. Otherwise, the law of one price would be violted, and
it would be profitable to buy geld in one country and sell it in the other.

For example, suppose thar the market exchange rate 5 2 pounds per dollr.
In this case, an arbitrageur could buy 200 pounds fur $100, use the pounds to
buy 2 ounces of gold from the Bank of England, bring the gold to the United
States, and sell it to the Treasury for $200—making a $100 profic. Moreover, by
bringing the gold to the United States from England, the arbicrageur would
increase the money supply in the United States and decrease the money supply
in England.

Thus, during the era of the gold standard, the international transport of gold
by arbitrageurs was an automatc mechanism adjusting the money supply and sta-
bilizing cxchange rates. Thu system did not completely fix exchange rates,
because shipping gold across the Atlantic was costly. Yet the international gold
standard did kecp the exchange rate wathin a range dictated by ransportation
costs. It thereby prevented large and persistent movements in exchange e’ n

Fiscal Policy

Let's now examine how cconomic policies affect a small open economy with 2
fixed exchange rate. Suppose that the government stmulates domestic spending
by increasing government purchases or by curting taxes, This policy shifis the 18
curve to the right, as in Figure 12-8, putting upward pressure on the market
exchange rare. But because the central bank stands ready to trade foreign and
domestic currency at the fixed exchange rate, arbitrageurs quickly respond to the
rising exchange rate by selling forengn currency to the central bank, leading to
an autonmtic monetary expansion. The rise in the money supply shifis the L
curve to the right. Thus, under a fixed exchange rate, a fiscal expansion rases
ageregate income.

Monetary Policy

Imagine that a central bank operating with a fixed exchange rate tries w incresse
the mancy supply—for example, by buying bonds from the public. What would
happen? The initial impact of this policy is to shift the LAT* curve to the right,
lowering the exchange rate, as in Figure 12-9. But, because the central bank &
committed to trading forcign and domestic currency at a fized exchange rate,
arhitrageurs quickly respond to the falling exchange rate by selling the domesnc

* For more va how the geld sandand worked, sce the enays in Barey Eichengreen, od, The Gall
Seandard in Theory and Hustory (Mew York: Methuen, 1985)
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currency to the central bank, causing the money supply and the LAM* cuirve to
return to their inital positions, Hence, monetary policy as usually conducted i
ineffectual under a fixed exchange rate. By agreeing to fix the exchange rate, the
central bank gives up 1ts contol over the money supply.
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A Monetary Expansion Under
Fixed Exchange Rates Ifthe
Fed tries to increase the money
supply=for example, by buying
bonds from the public—it wall
put downward pressure on the
exchange rate. To maintain the
fixed exchange rate, the maney
supply and the LM* curve must
return to their initial positions,
Hence, under fixed exchange
rates, normal monetary paliey is
ineffectual.
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A country with a fixed exchange rate can, however, conduct a type of mon-
etary policy: it can decide to change the level at which the exchange mate i fived.
A reduction in the official value of the currency is called a devaluation, and an
increase in its official value 5 called a revaluation. In the Mundell-Fleming
model, a devaluation shifis the LM* curve to the right; it aces like an increase in
the maney supply under a floating exchange rate. A devaluation thus expands net
exponts and rases apgregate income. Conversely, a revaluation shifis the LM*
carve to the lefi, reduces net exports, and lowers aggregate income.

CASE STUDY

Devaluation and the Recovery
From the Great Depression

The Great Depression of the 19305 was a global problem. Although events in the
United Stares may have precipitated the downturn, all of the worlds nisjor
ecconomies experienced buge declines i production and employment. Yet pot
all povernments responded to this calamity in the sane way.

One key difference among governments was how commirted they were the
fixed exchange rate set by the international gold standard. Same countries, such
s France, Germany, Iraly, and the Netherlands, mantained the old rate of
exchange bhetween gold and currency. Other countries, such as Denmark, Fin-
land, Norway, Sweden, and the United Kingdom, reduced the amount of gold
they would pay for each unit of currency by about 50 percent. By reducing the
gold content of their currencies, these povernments devalued their currencies
relative to those of other countres

The subsequent experience of these two groups of countries conforns to the
prediction of the Mundell-Fleming model. Those countries that pursued a pel-
icy of devaluation recovered quickly from the Depresion. The lower value of the
currency ratsed the moey supply, stimulated exports, and expanded production
By contrast, those countries that maintuncd the ol exchange rate suffered
longer with a depressed level of economic actvity ‘m

Trade Policy

Suppose that the government reduces imports by nnposing an unport quots of
a tarifl. This policy shifts the net-exports schedule to the right and thus shifty the
18* curve to the right, 25 in Figure 12-10. The shift in the IS* curve tends to
ranse the exchange rate. To keep the exchange rate at the fixed level, the maney
supply must rise, shifting the LA* curve to the right

The result of a trade restriction under a fixed exchange rate is very different
from that under a floating exchange rate. In both cases, 2 trade restriction shifis

4 Barry Erchengreen and Jeffrey Sachs,“Exchange Rates and Econonc Recovery in the 1930
Joiwmal of Eicmonic History 45 (December 1985): 925946
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FIGURE 12-10
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the net-exports schedule to the right, but only under a fixed exchange rate does
a trade restriction increase net exports NX, The reason is that a trade restriction
under a fixed exchange rate induces monetary expansion mther than an appre-
cuation of the currency. The monetary expansion, in turn, raises aggregate
mcome. Reeall the aceounting identity

NX=5-1L

When income rises, saving also rises, and this iniplies an increase in net exports.

Policy in the Mundell-Fleming Model: A Summary

The Mundell-Fleming model shows that the effect of alimast any economic pol-
iey on 2 small open economy depends an whether the exchange rate is floating
or fixed. Table 12-1 summarizes our analysis of the short-run effects of fiscal,
monetary, and trade policies on income, the exchange rate, and the trads balance.
What is most striking is that all of the results are different under Hoating and
fixed exchange rates.

To be maore specific, the Mundell-Flening model shows that the power of
mopetary and fscal policy to influence aggregate meome depends on the
exchange-rate regime. Under floating exchange rates, only monetary policy can
alfect income. The usual expansionary impact of fiscal policy 1s offset by a rise in
the value of the currency and a decrease in net exports. Under fixed exchange
rates, unly fiscal policy can affect income. The normal potency of monetary pol-

wcy i lost because the money supply s dedicated to maintaining the exchange
rate at the announced level.
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[ &
TABLE 12-1

. The Mundell-Fleming Model: Summary of Policy Effects -

| EXCHANGE-RATE REGIME i
FLOATING FXED i i
IMPACT OM: =
Policy v . X ¥ - Can
Fiscal expansion 0 ) i T 0 o f
| Monetary expansion T + T ] o [}
| Import restricoon o T o T o T

Nete: This table shows the direction of impact of varsus economic policies on incams ¥, the
exchange rate ¢, and the trade balance NX. A T indicates that the vanable increases; a "%
indicates that it decreases; & “0° indicaces no effece. Remember that the exchange rate w
defined as the amount of fareign cumrency per unit of damaitic cumency {for examgle, 100 yen
jperdollar]

Interest Rate Differentials

Sa far, our analysis has asumed that the interest rate in a small open cconany 1
equal to the world interest rate: r = r*. To some extent, however, interest rates
differ around the world. We now extend our analysis by considering the causes
and effects of international interest rate differentials,

Country Risk and Exchange-Rate Expectations

When we assumed earlier that the interest rate in our small open econony 1
determined by the world interest rate, we were applying the law of one price.
We reasoned that if the domestic interest rate were above the world interest rate,
people from abroad would lend to that country, deving the domestic interest ate
down, And if the domestic interest mte were below the world interest rate,
domeitic residents would lend abroad to earn a higher return, driving the
domestic interest rate up. In the end, the domestic mrerest rate would equal the
world interest rate.

Why doen't this logic always apply? There are two reasons.

One reason is country risk. When investors buy US. government bonds or
make loans to ULS, corporations, they are fairly confident that they wall be repad
with interest. By contrast, in some less-developed countries, it s plavsible to fear
that a revelution or other political upheaval might lead to a default on loan

p iU i such o iex often have to pay higher interest ratey
o compeniate lenders for this risk.

Another reason interest rates differ across countries is expected changesin the
exchange rate, For example, suppose that people expect the Mexican peso to fill
in value relative to the US. dollar. Then loans made in pesos wall be repaid in s
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less valuable currency than loans made in dollars, To compensate for this expect-
ed fall in the Mexican currency, the interest rate in Mexico will be higher than
the interest rate in the United States.

Thus, because of both country risk and expectations of future exchange-rate
changes, the intercst rate of a small open economy can differ ffom interest rates in
other economies around the world. Let’s now see how this fact affects our analyss.

Differentials in the Mundell-Fleming Model

To incorporate interest rate diffi Is into the Mundell-Fleming model, we
assume that the interest rte i our small apen economy is determined by the
world interest rate plus a rsk premium #:

r=r"4+ 0.

The risk premium is determaned by the perceived political risk of making loans
in 3 country and the expected change in the real exchange rate. For our purposes
here, we can take the rsk premivm as exogenous in order to examine how
changes in the risk premiom alfect the economy.

The model i< largely the same as before. The two equations are

Y= C¥ = T) + [(r™ + 6) + G+ NX{e) Is*,
M/P=L4™+0,Y) LA,

For any given fiscal policy, monetary policy, price level, and risk preminm, these
two equations determine the level of inconie and exchange mte that equilibrate
the goods market and the money market. Holding constant the ruk premum,
the tools of monetary, fscal, and trade policy wark as we have already seen.

Now suppose that political turmoil causes the counrry’; sk premium @ ta
rise. Because r=r* + 0, the most direct elfect is that the domestic interest rate r
rises. The hlgllr:r interest rate, in turn, has owo effects. First, the [S* curve shifis
1o the left, because the higher interest rate reduces investent, Second, the LW
curve shifts to the nghl. because th hi}:hrr interest rate reduces the demand for
money, and this allows a higher level of income for any given money supply.
[Recall that ¥ must satisfy the cquation M/P = L{r* + 8, ¥),] As Figure 12-11
shows, these two shifis cause imcome to rise and the currency to depreciate,

This analysis has an important implication: expectations about the exchange
rate are partially self-fulfilling, For example, suppase that people come to believe
that the Mexican peso will not be valuable in the future. Investors will place a
larger risk premium on Mexican assets: 8 will rise in Mexico, This expectation
will drive up Mexican interest rates and, as we have just seen, will drive down
the value of the Mexican currency. This, the expectation: that a currency will lore valie
i the futire canses it to hose wilue today.

One surprising—and perhaps inaccurate—prediction of this analysis is thatan
increase in country risk a5 measured by 0 will cause the economy’s income o
increase. This occurs in Fiygure 12-11 because of the nightward shift i the LM*
curve. Although higher interest rates depress investment, the depreciation of the
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FIGURE 12-11
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currency stimulates net exports by an even greater amount. As a result, aggregate
income rises,

There are three reasons why, in practice, such 2 boom in income docs not
occur. First, the central hank might want to avoid the Linge depreciation of the
domestic currency and, therefore, may respond by decreasing the maoney supply
M. Second, the depreciation of the domestic currency may suddenly incresse the
price of imported goods, causing an ncrease n the price level B Third, when
somie event increases the country risk prenuum @, restdents of the country mght
respond to the same event by increasing their demand for mioney (for any given
income and interest rate), because money i often the salest aset avalable All
three of these changes would tend to shart the LA™ curve toward the left, which
mutigates the fall in the exchange rate but alio tends to depress income,

Thuus, incneases in country risk are not desrable. In the short run, they ypi-
cally lead to a depreciating currency and, through the three channels Jait
described, falling aggregate income. In addinon, because a higher inrerest rate
reduces investment, the long-ron implicaton s redoced capital accumulsion

and lower economic growth.

CASE STUDY

International Financial Crisis: Mexico 1994-1995

In August 1994, 2 Mexican peso was worth 3 cents. A year later, it was worth
only 16 cents. What explains this massive fall in the value of the Mexican cur-
rency? Country risk is a large part of the story.
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At the beginning of 1994, Mexico was a country on the rise, The recent
passage’ of the MNorth American Free Trade Agreement (NAFTA), which
reduced trade barriers among the United States, Canada, and Mexico, made
many people confident about the future of the Mexican economy. Investors
around the world were eager to make loans to the Mexican government and
to Mexican corporations.

Political developments soon changed that perception. A violent uprising in
the Chiapas region of Mexico made the political situation in Mexico seem pre-
cariows. Then Luis Donalde Colosio, the leading presidential eandidate, was
assisinated. The palitical future looked less certain, and many investors started
placing a larger risk premium on Mexican assets.

At first, the rising risk premium did not affect the value of the peso, because
Mexico was operating with a fixed cxchange rate. As we have seen, under a
fixed exchange rate, the central bank agrees to trade the domestic currency
(pesos) for 3 foreign currency (dollars) at a predetermined rate. Thus, when an
increase in the country risk premium put downward pressure on the value of
the peso, the Mexican central bank had o accept pesos and pay out dallars, This
autamatic exchange-market mtervention cantracted the Mexican money wp-
ply (shifting the LAM* curve to the left) when the currency might atherwise
have depreciated,

et Mexico's fi
exchange rate, When Mexico ran
8 ed a devalt
sions, however, because the go nt had reg
not devalue. lnvestors became even mone distrustfial of

and feared further Mexican devaluations.
Investors around che world (including those in Mexico) avoided buying Mex-

tcan asses. The country risk premium rose once again, adding to the upward
pressare on interest rates and the downward presure on the peso. The Mexican
stock market plummeted, When the Mexican government needed to moll over
some of its debt that was coming due, investors were unwilling to buy the new
debe. Default appeared w be the government’s only option. In just a few months,
Mexico had gone from bemg a promsing emerging economy ta being a risky
ecanomy with 4 government on the verge of bankroptcy.

Then the United States stepped in, The US. government had three motives;
10 help its neighbor to the south, to prevent the massive illegal immigration that
mghe follow government defaule and economic collapse, and to prevent the
investar pessimism reganding Mexico from spreading to other developing coun-
tries. The US, povernment, together with the International Monetary Fund
(IMF), led an international effort to bail out the Mexican government. In par-
ticular, the United States provided loan g for M (s
debe, which allowed the Mexscan government to refinance the debr that was
coming duc. These loan guarantees helped restore confidence in the Mexican
ecanomy, therelby reducing to some extent the country risk premium.

Although the LS. loan guarantees may well have stopped a bad situation from
gething worse, they did not prevent the Mexican meltdown of 1994=1995 from
betnig a painful expentence for the Mexican people. Not only did the Mexican

mecurrency feserves Were too small to maintain its fixed
ut of dollars at the end of 1994, the Mexican
of the peso. This decision had repercus-
dly ised that it would
Mexican policymakers
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currency lose much of its value, but Mexico also went through a deep recession.
Fortunately, by the late 1990z, the worst was over, and aggregate income wa
growing again, But the lesson from this experience is clear and could well apply
agam in the future: changes in perceived country risk, often attributable to polit-
ical instability, are an important determinant of interest rates and exchange rates
in small open economies. @

International Financial Crisis: Asia 1997-1998

In 1997, as the Mexican economy was recovering from its financial crisi, a sim-
ilar story started to unfold in several Asian economies, including those of Thai-
land, South Korea, and especially Tndonesia, The symptoms were Fmiliar: high
interest rates, falling asset values, and a depreciating currency. In Indonoia, for
instance, short-term nominal interest rates rose above 50 percent, the stock mar-
ket lost about 90 percent of its value (measured in US. dollars), and the rupiah
fell against the dollar by more than 80 percent. The criss led to rising inflation
in these countries (because the depreciating currency made imports mose
expensive) and to falling GDP (because high intercst rates and reduced confi-
dence depressed spending). Real GDP in Indonesia fell abour 13 percent in
1998, making the downrurn Luger than any US. recession since the Great
Depression of the 19305,

What sparked this firestorm? The problem began in the Asian banking s
tems. For many years, the governments in the Asian nations had been more
involved in managing the allocation of sesources—in particular, Brancal
resources—than 1 true in the United States and other developed countries.
Sonie commentators had applauded this “parmership” between government
and private enterprise and had even suggested that the United Stares should
follow the example Over time, however, it became clear that many Asian banks
had been extending loans to those with the most pahitieal clout rather than to
those with the most profitable investment projects, Once rising defanlt rates
started to expose this “crony capitalism.” as it was then called, international
investors stared to Jose confi

ace in the future of these economies. The risk
premivms for Asian asets rose, causing interest rates to skyrocket and curren-
cies to collapse.

International crises of confidence often invelve a vicious circle that can ampli-
fy the problem. Here is a brief account about what happened in Asia:

1. Problenss in the banking system eroded international confidence in these
cUronomies.

L

Loss of conhid rarsed risk p and mnterest rates,

« Rsing interest rates, together with the loss of confidence, depresed the
prices of stack and other assets.

- Falling asset prices reduced the value of collateral being used for bank laan

-

-
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5. Reduced collateral increased default rates on bank loans.

6. Greater defaults exacerbated problems in the banking system. Now return
to step 1 to complete and continue the circle.

Some economists have used this vicious-circle argument to suggest that the
Asian crisis was a self~fulfilling prophecy: bad things happened merely because
people expected bad things to happen. Most economusts, however, thoughe the
political corruption of the banking system was a real problens, which was then
compounded by this vicious circle of reduced confidence.

As the Asian crisis developed, the IMF and the United States tried to restore
confidence, much as they had with Mexico a few vears carlier. In particular, the
IMF made loans to the Asian countrics to help them through the criss; in
exchange for these loans, it exacted promuses that the governments would reform
their hanking systems and eliminate crony capitalism. The IMFS hope was that
the short-term loans and longer-teem reforms would restore confidence, lower
the rick premium, and turn the wvicious circle into a virtwous one. This palicy
seems to have worked: the Asian economies recovered quickly fram their crins. m

Should Exchange Rates Be Floating
or Fixed?

Having analyzed how an economy works under floating and fixed exchange
rates, let’s consider which exchange-rate regime 13 better.

Pros and Cons of Different Exchange-Rate Systems

The primary argument for a floating exchange rate 15 that it allows monetary
policy to be used for other purposes. Under fixed rates, monetary policy is com-
mitted to the single goal of maintaining the exchange rate at its announced level
¥et the exchange rate s only one of many macmecanomic variables that mon-
etary policy can influence. A system of floating exchange rates leaves monetary
policymakers free to pursue other goals, such as stabilizing employment or prices.
Advocates of fixed exchange rates argue that exchange-rate uncertainty makes
international trade more difficult, After the world abandaned the Bretton Woods
system of fixed exchange rites i the early 19705, both real and nominal
exchanpe rates became (and have remained) much more volatile than anyone had
expected. Some cconomists attribute this volatility to irrational and destabilizing
speculation by international investors. Business executives often clam that this
volstility is harmiful because it increases the uncertainty that accompanics inter-
national business transactions, Despite this exchange-rate valatility, however, the
amount of world trade has continued to rise under floating exchange rates.
Advocates of fixed exchange rates s argue thata c to a fixed
exchange rate 1 one way to discipline a nation’s monetary authority and prevent
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excesstve growth i the money supply Ye
there are many other policy rules to which the
central bank could be commimed, n Chagter
15, for instance, we discuss policy rules such 2
targets tor nominal GDP or the inflaton rate
Fixing the exchange rate has the advantage of
being simpler to implement than these other
policy rules, because the money supply adjus
automatically, bur this policy may lead to
greater volatility in income and employment.
In practice, the cheice berween floating
and fixed rates 1s not as stark as it may scem
at fist. Under systems of fixed exchangs
rates, countries can change the value of their
currency if mamtaining the exchange e
conflicts too severcly with other goals. Under
systemus of floating exchange rites, countriss

“Then it's agreed, Until the dollar firms up, we let the

often use formal or informal angets for the
exchange rate when deading whether 10
expand or contract the money supply. We rarcly observe exchange rates that are
completely fixed or completely floating. Instead, under both systems, stabilicy of
the exchange rate is usually one among many objectives of the central bank.

Monetary Union in the United States and Europe

IF you have ever driven the 3,000 miles from Mew York City to San Francisco,
you may recall that you never needed to change your money from one form of
currency to anather. In all fifty U.S. states, local revidents are happy to accept the
US. dollar for the items you buy: Such a monefary nnion 13 the most extreme form
of a fixed exchange rate. The exchange rate between Mew York dollars and San
Francisco dollars is so irrevocably fixed that vou may ven know that there
is 3 difference between the two. (What’s the differer Each dollar ball is maued
by one of the dozen local Federal Reserve Banks. Although the bank of origin
can be identified from the bill's markings, you don't care which rype of dollar
you hold because everyone clie, including the Federal Reserve system, is ready
1o trade them one for ane.)

I you made 2 sinlar 3,000-pule trip across Europe during the 1990k, however,
your experience was very different. You didn't have to travel far before needing to
exchange your French franes for German marks, Dutch guilders, Spansh pesetas, or
Tralian lira. The Lirge number of currencies in Europe made maveling less convenient
and more expemsive. Every time you crosed 3 barder, you had ro wait in line at s
bank to get the local moncy, and you had to pay the bank a fee for the wenace.

Today, however, the situation in Eurape 1s more Iike that in the United States
Many European countries have given up having thetr own currencies and have
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formed a monetary union that uses a commen currency called the cum. As a
result, the exchange rate between France and Germany is now as fived as the
exchange rate between New York and California.

The intoduction ol a common currency has its costs. The maost important is that
the nations of Eummpe are no longer able to conduct their own monetary policies.
Instead, the European Central Bank, with the participation of all member countries,
sets 2 single monetary policy for all of Europe, The central banks of the individual
countries play a role siular to that of regional Federal Rieserve Banks: they moni-
tor local conditions bue they have no control over the money supply or interest rates.
Critics of the move toward 1 cammion eurnency angue that the cost of losing nation-
al monetary policy & hirge. When a recession hits one country but not others in
Eumpe, that country does not have the tool of monetary policy to combat the
downtorn, This angument & one reason some Buwopean natons, such as the Unit-
ed Kingdom, have chosen not to give up their own currency in favor of the euro.

Why, according to the euro critics, 18 monetary union a bad idea for Europe
i it works so well in the United States? These economists argue that the Unit-
ed States is different from Europe in two important ways. First, lbor is more
maobile among LLS. states than among European countries, This is in part because
the United States has a commion language and in part because most Americans
are descended from immigrants, wheo have shown a willingness to move. There-
fore, when 3 regional recession vceunrs, LS. workers are more likely to move
from high-unemployment states to low-unemployment states. Second, the Unit-
ed States has a strong central government that can use fiscal policy—such as the
federal income tax—to redistribute resources among regions, Because Europe
does it have these two advantages, it bears a larger cost when it restricts itself’
to a ungle monetary policy,

Advocates of a common currency believe that the loss of national monectary
policy s more than offsct by other gains, With a single currency in all of Europe,
travelers and businesses no longer need ta worry about exchange rates, and this
encotrages more iternational teade, In addition, 4 conumon currency may have
the political ad e of making Europ feel more connected to one anoth-
er. The twentieth century was marked by two world wars, both of which were
sparked by European discord. 1f 3 common currency makes the pations of
Europe more harmonious, it benefits the entire world. m

Speculative Attacks, Currency Boards,
and Dollarization

Imagine that you are a central banker of 3 small country, You and your fellow
policymakers decide to fix your currency—let’s call it the peso—ajainst the US
dollar. From now on, one peso will sell for one dollar.

As we discussed earlier, you now have to stand ready to buy and sell pesos for
a dollar each. The money supply will adjust automatically to make the equilb-
rium exchange rate cqual your target, There 1, however, one potential problem
waith this plan: vou might cun out of dollars. If people come to the central bank
to sell large quantitics of pesos, the central bank's dollar reserves might dwindle
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ta zero. In this case, the central bank has no choice but to abandon the fixed
exchange rate and let the peso depreciate,

This fact raises the possibility of 3 speail. track—a change in i ! per-
ceptions that puakes the fixed exchange rate untenable. Suppose that, for no good
reason, a rumor spreads that the central bank is going to abandon the exchange-
rate peg. Peaple would respond by rushing to the central bank to convert pesas
into dollars before the pesos lose value. This rush would drain the central banks
reserves and could force the central bank to abandon the peg. In this case, the
rumor would prove self-fulfilling.

To avoid this posibility, some evonomists angue that a fixed exchange mte
should be supported by a aumency board, such as that used by Argentina n the
1990s. A currency board is an arrangement by which the centml bank holds
enough foreign currency to back each unit of the domestic currency. In our exan-
ple, the central bank would hold ane ULS. dollar {or one dollar ivested i 3 US.
government bond) for every peso. No matter how many pesos turned up at the
central bank to be cxch:mg-d' the central bank would never run our of dallsr.

Once a central bank has adopted 3 currency boand, it might consider the nat-
ural next step: it can abandon the peso altogether and let its country use the US.
dollar. Such a plan is called dollarization. It happens on its own in high-inflason
econamies, where foreign currencies offer 2 more relable store of value than the
domestic currency. But it can also occur as a matter of public policy, as in Pana-
ma. If 2 country really wants its currency to be irrevocably fixed to the dolls,
the most reliable method is to make its currency the dollar. The only los from
dollarization i the seigniorge revenue that a government gives up by relin-
quishing its contral over the printing press. The LS. government then get the
revenue that is generated by growth in the money supply”

The Impossible Trinity

The analysis of exchange-rate regimes leads to a simple conclusion: you can’t have
it all. To be more precise, it s imposible for a nanon to have free capatal flows,
fixed exchange rate, and independent monetary policy, This fact, often called the
immpossible minity, 15 ilhustrated in Figure 12-12. A naton must choose one sde of
this triangle, giving up the institutional feature at the apposite corer.

The first option 15 to allow free flows of capital and to conduct an indepen-
dent monetary policy, s the United States has done in recent years. In this cie,
it 15 impossible o have a fixed exchange rate. Instead, the exchange rate mnst
float to equilibrate the market for foreign-currency exchange,

The second option is to allow free flows of capital and to fix the exchange rte,
a5 Hong Kong has done in recent years. In this case, the naton loses the ability to
run an independent monetary policy. The money supply must adjust 1o keep the

* Dollsrizstion may also Tead to  bos i national prids from seeing American portrais on the o
rency. I it wanted, the US. governmient could fix this problem by leaving blank the center spare
that mowy has partraits of Gearge Wailungtan, Abraham Lmcoln, and athers. Each nation sang LIS
curneicy could meert the faes of sy own local heroes
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Free capical The Impossible Trinity It is impossi-
Bowa ble for a nation to have free capital
flows, a fixed exchange rate, and inde-
pendent monetary policy. A nation
must choose ane sidz of this triangle,
gving up the opposite comer.

Option 1

Option 2
{United States)

{Hong Kong)

monetary Opron 3 rate
policy {China)

exchange rate at its predetermined level, In a sense, when a nation fixes its curren-
¢y to that of anether nanon, it is adopting that other nation's monetary policy.

The third opuon is to restrict the iternadonal fow of capital in and out of
the country, as China has done i recent years, In this case, the interest rate is no
longer fixed by world interest rates but is determined by domestic forces, much
at it the case in a completely closed economy: It is then possibile to both fix the
exchange rate and conduct an mdependent retary policy:

Histary has shewn that nanens can, and do, choose different sides of the tmin-
iy, Every nation must ask itself the following question: Docs it want to live with
exchange-rate volaulity (option 1), does it want to give up the use of monetary
palicy for purposes of domestic stabilization (option 2), or does it want to restrict
ity catizens from participating m world finoncial markets {opron 3)7 The wnpos-
sble trimity savs that no nation can avoid making one of these choices.

CASE STUDY.

The Chinese Currency Controversy

From 1995 to 2005 the Chinese currency, the yuan, was pepged to the dollar at
an exchange rate of 8.28 yuan per US. dollar. In other words, the Chinese cen-
tral bank stood ready to buy and sell yuan at this price. This policy of fizang the
exchange rate was combined with a policy of restricung international capital
fows. Chinese citizens were not allowed to convert their savings into dollars or
enros and invest abroad

By the carly 20005, many observers believed thar the yuan was significantly
undervalued. They suggested thae if the yuan were allowed to float, it would
merease in value relative to the dollar, The evidence in favar of this hypathens
was that China was accumubiing large dollar reserves in its elforts to maintain
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the fixed exchange rate. That is, the Chinese central bank had to supply yuan and
demand dollars in foreign-exchange markets to keep the yuan at the pegged
Tewel. 1F this intervention in the currency market ccased, the yuan would nse i
value compared to the dollar.

The pegged yuan became a eontentious political issue in the United States, US.
producers that competed against Chinese imports complained that the underval-
ued yuan made Chinese goods cheaper, purting the ULS. producers at a disadvan-
tage. (OF course, LS. ¢ bencfited from pensive imports, but in the
politics of international trade, producers usually shout louder than consumers) In
response to these concerns, President Bush called on China to let its currency floar
Senator Charles Schumer of New York proposed a more drastic step—a tinffof
27.5 percent on Chinese imports until China adjusted the value oF its currency

Tn July 2005 China announced that it would move in the direction of 3 fost-
ing cxchange rate. Under the new policy, it would still intervene in foreign-
exchange markets to prevent large and sudden movements in the exchange nate,
but it would permit gradual changes, Morcover, it would judge the value of the
yuan not just relative to the dallar but also relative 10 a2 broad basket of curren-
cies, By January 2009, the exchange rate had moved to 6,84 yuan per dollar—s
21 percent appreciation of the yuan.

Despite this lange change in the exchange rate, China’s critics continued to com-
plan about that nation’s intervention in foreign-exchange markets. In January 2009,
the new Treasury Sceretary Timothy Geithner said, “President Obama—backed by
the conclisions of a broad ranyge of econemists—believes that China is mampalit-

ing i currency. ... Prendent Obama has pledged as president to use aggresively ol
diplomatie avenoes open to him to seck change in China’s currency practices™ As
this book was going to press, it was unclear how succestful those efforts would be w

EFE3) From the Short Run to the Long Run:
The Mundell-Fleming Model With a
Changing Price Level

So far we have used the Mundell-Fleming model 1o study the small open econ-
omy in the short run when the price level i fixed. We now consder what hap-
pens when the price level changes. Doing so will show how the
Mundell-Fleming model provides a theory of the aggregate demand curve ing
small open economy: It will alo show how this short-run model relates to the
long-run maodel of the open cconomy we examined i Chapter 5.

Because we now want to consider changes in the price level, the nomiml and
real exchange rates in the economy will no longer be moving in tandem. Thus,
we must distinguish between these two varables. The nomnal exchange rate i
e and the real exchange rate is e, which equals eP/P*, as you should recall from
Chapter 5. We can write the Mundell-Fleming model as

Y=Y - T) +I(*) + G+ NX(e) i5%,
M/P=L(*Y) LA
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These equations sheuld be faniliar by now. The first equation describes the [5*
curve; and the second describes the LM* curve. Note that net exports depend
on the real exchange rave.

Figure 12-13 shows what happens when the price level falls. Because a lower
price level raises the level of real money balances, the LM* curve shifts to the
right, as in panel (). The real exchange rate falls, and the equilibrium level of
income rises. The agpregate demand curve summarizes this negarive relationship
between the price level and the level ufuu‘ﬂnl: as shown in panel {b}

Thus, just as the IS-LM madel explains the d d curve in a
closed economy, the Mundell-Flenung model e(p].:ulu the aggregate demand
curve for a small open cconomy. In both cases, the aggregate demand curve
shows the set of equilibria in the goods and money markets tha arise as the price
level varies. And in bath cases, anything that changes equilibrinm income, other
than a change in the price level, shifts the aggregate demand curve. Policies and

FIGURE 12-13
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events that ratsc income for a given price level shift the aggregate demand curve
to the right; policies and events that lower income for 3 given price level shift
the aggregate demand curve to the lefi.

We can use this diagram to show how the short-run model in this chapter is
related to the long-run model in Chapter 5. Figure 12-14 shows the short-run
and long-run equilibria, In both panels of the figure, point K describes the short-
run equilibrium, because it assumes a fixed price level, Ar this equilibnium, the
demand for goods and services is too low to keep the econamy producing at its
natural level. Over time, low demand causes the price level to fall. The fll in the

FIGURE 12-14

(3) The Mundell-Fleming Model The Short-Run and Long-Run
Real Equilibria in a Small Open
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price level raises real money balances, shifting the LM* curve to the right. The
real exchange rate depreciates, so net expors rise. Eventually. the economy
reaches point C, the long-run equilibrium, The speed of transition between the
short-run and long-run equilibria depends an how quickly the price level adjusts
to restore the econonty to the natural level of outpur.

The levels of income at point K and point C are both of interest. Our central
concern in this chapter has been how policy influences point K, the short-run
equilibrium. In Chapter 5 we examined the deternunants of point C, the long-
fun equilibrium. Whenever policymakers consider any change in policy, they
need to consider both the short-run and long-run effects of their deeision,

A Concluding Reminder

In this chaprer we have examined how a small open economy works in the short
run when prices are sticky. We have seen how monetary, fiscal, and trade policy
influence ncome and the exchange rate, as well as how the behavior of the econ-
amy depends on whether the exchange rate is floating or fixed. In closing, it is
worth repeating a lesson from Chapter 5. Many countries, including the United
States, are neither closed economics nor small apen economies: they lie some-
where in between

A large open economy, such as that of the United States, combines the behav-
jor of a clused ccononmy and the behavior of 4 small open econony, When ana-
Iyzing policies in a large open economy, we need to consider both the
closed-economy logic of Chapter 11 and the op, logic developed in
this chapter, The appendix to this chapter presents a model for a |al‘gc open
econony, The results of that model are, 35 one would guess, 2 mixture of the two
polar cases we have already examined.

To sce how we can draw on the logic of both the closed and small open
economies and apply these insights to the United States, consider how 2 mone-
tary contraction affects the economy in the short run. In a closed economy, a

monetary contraction raises the mterest rate, lowers anvestment, and thus lowers
aggregate income. In a small open economy with a floating exchange rate, a
monetary contraction raises the exchange rate, lowers net exports, and thus low-
ers apuregate income. The interest rate is unaffected, however, because ivis deter-
mined by world financial markets.

The US. cconomy contains elements of both cases. Because the United
States is largge enough to affect the world interest rate and because capital is not
perfectly mobile across countries, a monetary contraction does raise the inter-
et rare and depress investment. At the same time, a monetary contraction also
raises the value of the dollar, thereby depressing net exports. Hence, although
the Mundell-Flenmg model does not precisely describe an economy Lke that
of the United States, it does predict correctly what happens to international
variables such as the exchange rate, and it shows how international mteractions
alter the effects of monetary and fiscal policies.
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Summary

1.

L]

-

tn

The Mundell-Fleming model is the [5-LAf model for a small open ceono-
iy It takes the price level as given and then shows what causes fluctuations
in income and the exchange rate.

The Mundell-Fleming model shows that fiscal policy does not influence
aggregate income under floating exchange rates. A fiscal expansion causes
the currency to appreciate, reducing net exports and offsetting the usual
expansionary impact on aggregate income, Fiscal policy does influence
aggregate income under fixed exchange rates.

. The Mundell-Fleming model shows that monetary policy does not

influence aggregate income under fixed exchange rates. Any attempt
to expand the money supply s futile, because the money supply must
adjust to ensure that the cxchange rate stays at is announced level.
Manetary policy does influsnce aggregate income under foating
exchange rates,

If investars are wary of holding assets in 2 country, the interest rate n that
country may exceed the world interest rate by some risk premium,
According to the Mundell-Fleming model, an increase in the risk
premium causes the interest rate ta rise and the currency of that country
o depreciate.

. There are advantages 1o both floating and fixed exchange rates. Floatung

exchange rates leave monetary policymakers free to pursue objectives other
than exchange-rate stability. Fixed exchange rates reduce some of the
uncertainty in international business tansactions. When deciding on an
exchange-rate regime, policymakers are constrained by the fact that i
impastible for a nation to have free capital lows, a fixed exchange rate, and
independent monetary policy.

KEY CONCEPTS

Mundell=Fleming model
Floating exchange rates

Faxed exchange rates Roevaluation
Devaluavion

QUESTIONS FOR REVIEW

1. In the Mundell-Fleming model with Soating

»

In the Mundell-Fleming model with toating

exchange ratcs, explain what happens to aggre- exchange rates, explain what happens to agsre-

gate income, the exchange rate, and the trade
balance when taxes are eaised. What would
happen if exchange rates were fixed mather

than floating?

gate income, the exchange rate. and the trade
balaince when the moncy supply s reduced
What would happen if exchange mates were
fixed rather than fosting?



3. In the Mundell-Fleming model with foating
exchange rates, explain what happens to aggre-
gate ncome, the exchange rte, and the trde
babince when a quota on imported cars s
removed. What would happen if exchange rates
were fived mther than oating?
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4. What are the advantages of floating exchange

rates and fixed exchange rates?

5. Describe the impossble trinity.

PROBLEMS AND APPLICATIONS

1. Use the Mundell=Flemmng model 1o predice
what would happen to aggregate income, the
exchange rate, and the trade balsnce under both
faaring and fixed exchange ries in response to
cach of the following shocks,

2. A Bl in consumer confidence about the
future induces consumers to spend lew and
save mare.

The introducnon of 3 siylish lme of Tayoms

makes some consumers prefer foreign cars

over domestic can

=

€ The introduction of automanc teller
machines reduces the demand for money.

"~

. A small open economy with a loating exchange
rate it i recession with balanced trade. 17
policymakers want to reach full emplayment
while maintaning balanced trade, what combi-
nation of monetary and fiscal policy should they
choose?

-

» The Mundell-Fleming model takes the world
interest rate 1 an exogenous vanable Lets
consider what happens when this variable
changess
a. What might cause the world interest rate o

et
b In the Mundell-Fleming moded with a flost-
ingg exchange rate, what happens to aggregate
inconie, the exchange rate, and the trade bal-
ance when the world interest rate ises?

In the Mundell-Fleming model with a fixed

exchange rare, whar happens to

o

=

o

a. How would 2 change in the nominal
1 rate affect
shote run when prices are sticky?

i the

=

Suppose you wanted to make domestic indus-
tries more competiove but did not want o
alter aggreimte income. According to the
Mundell-Fleming model, what combination of
menetary and fiszal policies should you prirsuc?

. Suppose that higher income implics higher

imports and thus lower net exports. That 1, the
net exports funcoion i

NX = NX(e, ¥).
Examine the cffects in a small apen economy of
a fiscal expansion on income and the trade bal-
anece under the following,
2. A floating exchange rate,
b. A fixed exchange rate,

How does your answer compare to the revalts in
Table 12-17

Suppuse that mancy demand depends on dispos-
able income, so that the equanon for the money
market becomes

MiP=L{xr V- T),
Analyze the impact of 2 tax cut i a small open
ecanomy an the exchange nare and income
under both foating and fixed exchange rares.

Suppase that the price level relevant for money
demand meludes the price of imported goods
and that the price of inported goods depends
an the exchange rare. That is, the money market
d
by

incemie, the exchange rate, and the trade bal-
ance when the world interest rate nises?

Business exccutives and policymakers are often
concerned about the competitiveness of Ameri-
can industry (the abibty of US. mdustries to sell
their goods profitbly m world markets).

e
M= Ly ¥,
where
F=APy+ (1 = A)Fyie.
The parameter A 15 the share of domestic goods
m the price index 12 Assume that the price of
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domestic goods My and the price of foreign
goods measurcd in foreign currency Prare fixed.

a Suppasv.- that we graph the LM* curve for
given values of Py and P (instead of the usual
B). s thus LM* curve sall verneal? Explain.

b, What i the effect af expansionary fiscal poli-
cy under Boating exchange rates in this

model? Explun. Contrast with the standand
Mundell-Fleming maodel.

n

- Suppose that politcal instability increases the
country rak preminm and, thereby, the inter-
est rate What is the effect on the exchange
rate, the price level, and aggregate income in
this model? Contrast with the standard
Mundell-Fleming model.

8. Use the Mundell-Fleming model to answer the

following questions about the state of California

(a small open economy).

. What kind of exchange-rate system does Cal-
iformia have with its major trading partners
{Alzbama, Alaska, Arizona, .. JF

b, If California suffers from 3 recession, should
the stare povernment s monetary or fiscal
policy ta stunnlate employniem? Explan.
(Ninte: For this question, assume that the state
government can print dollae bills )

u

e If California prohibited the import of wines
from the state of Washington, what would
happen to income, the exchange rate, and the
trade halance? Consider both the short-run
and the long-run impacts.



APPENDIX

A Short-Run Model of the Large
Open Economy

When analyzing pobicies in an econony such as that of the United States, we
need to combine the closed-cconomy logic of the IS—LM model and the small-
open-economy logic of the Mundell-Fleming model. This appendix presents a
madel for the intermediate case of a large open econony.

As we diseussed in the appendix to Chapter 5, a large open economy dif-
fers from a small open economy because its interest rate 1s not fixed by world
financial markets, In a large open economy, we must consider the relationship
between the mterest rate and the flow of capital abroad, The net capital out-
fuw is the amount that domestic investors lend abroad minus the amount that
forcign investors lend here. As the domestic interest rate falls, demestic
investors find foreign lending more attractive, and foreign investors find lend-
g here less avractve, Thus, the net capital outflow is negatively related to
the interest rate, Here we add this relationship to our short-run model of
national income,

The three equations of the model are

Y= C(¥ = T) + I + C + NX(),
MIP=L(r, YY),
NX(e) = CF(r).

The first two equations are the same s those wed in the Mundell-Fleming
maodel of this chapter. The thard equation, taken from the appendix ta Chapter
5, states that the trade balance NX equals the net capital outflow CF which in
turn depends on the domestic interest rate.

To see what this model implies, substiture the third eqoation into the first, so
the model becomes

Y=CY=T)+ 10+ G+ CHr) IS,

M/P= L Y) LM.
These two equations are much ke the two g of the closed y
IS=IM model. The only diffe ¢ is that expendi now depends on the

interest rate for two reasons. As before, 1 higher interest rate reduces investment.
But now, a higher interest rate also reduces the net capital outflow and thus low-
s net exports.

To analyze this model, we can use the three graphs in Figure 12-15. Panel (a)
shows the J5-LAM diagran. As in the closed-economy model in Chapters 10 and
11, the interest race £ 15 on the vertical axis, and income Y 15 on the horzontal
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(3) The I5-LM Model () Net Capital Outflaw
w

oy
: s CHr)
t“. Income, output, ¥ C?t :knup:'?:l'r
(<) The Market for Foreign Exchangs
A Short-Run Model of a Large Exchange rate, & ¥

Cpen Economy Panel (a) shows

thar the IS and LM curves detes-

mine the interest rate ry and

income ¥y. Panel (b) shows that *
ry determines the net capital out-

MNow CFy Panel (c) shaws that

CFy and the net-exports schedule

decérmine the exchange rate e

WX Net export, NX

axis. The IS and LM curves together deternune the equilibrivm level ofincome
and the equilibrium interest rate

The new net-capital-outflow term in the 1S equation, CH), makes thi 1§
curve flateer than it would be i a closed economy. The more responsive mier-
national capital flows are to the mterest rate, the Qatter the IS curve i You might
recall from the Chapter 5 appendix that the small open cconomy represents the
extreme case in which the net capital outflow is mfinitely elastic at the world
mterest rate, In this extreme case, the IS curve v completely flat. Hence, a small
open economy would be depicted in this figure wath a horizontal 1S curve

Tanels (b) and (c) show how the cquilibrium from the IS—-LA model deter-
miunes the net capital cutflow; the trade balance, and the exchange rate. In panel
(b) we sec that the interest rate determines the net capital outflow. This curve
slopes downward because a higher interest rare discourages domestic investors
from lending abroad and encourages foreign investars to lend here, In panel ()
we see that the exchange rate adjusts to ensure that net exports of goods and ser-
vices equal the net capital oomilow:

Now let’s use this model to examine the impact of vanous poheies, We assumg
that the econony has a Boating exchange rate, because this assumption is correct
for most large open cconomics such as that of the United States
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Fiscal Policy

Figure 12-16 examnines the impact of a fiscal expansion. An increase in govern-
ment purchases or 3 cut in taxes shifis the 18 curve to the right. As panel (a) illus-
trates, this shaft n the IS curve leads to an increase m the level of income and an
increase in the wnterest rate. These two effects are sinular to those in 4 closed
cconomy,

Yet, in the large open economy, the higher interest rate reduces the net capi-
tal outflow, as 1n panel (b). The fll in the net capital outflow reduces the supply
of dollars n the market for foreign exchange, The exchange rate appreciates, as
in pancl (c). Because domestic goods become mare expensive relative to foreign
gouds, net exports fall

Figure 12-16 shows that a fiscal expansion does raise income in the large
open economy, unlike in a3 small open economy under a floating exch

The impact on incone, however, is smaller than in a closed econamy: In a closed
economy, the expansionary impact of fiscal policy is partially offset by the
crowding out of investment: as the interest rate rises, investment Blls, reducing

FIGURE 12-16
{a) The I5-LM Model (b} Net Capital Outfiow
Heal interest
rate,
r
iy
2 . raites )
the mberest
e, . Mex capiral
- ¥ outfiow,
2 A pAa e
(€) The Market for Fareign Exchange
A Fiscal Expansion In a Large Exchange : :
Open Economy Pand (a) shows rate, ¢
that a fiscal expansion shifts the 15
curve to the ight. Income rises from “
¥y ta ¥y, and the interest rate nies
froem ry 1o r. Panel (b) shows that ) EErereee) SR
the increase in the inzerest rare caus- Py
ex the net capital outflow to fall the exchange
from UF; to CF; Panel {c) shows e, .
that the fall in the net capital out-
flaw reduces the net supply of dol-

lars, causing the exchange rate 1o m, le:]-ml Nex exports,
rise from ¢, 10 £3. exparts. NX
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the fiscal-policy multipliers. In a large open economy, there is yet another off-
setting factor; as the interest rte rises, the net capital outflow flls, the currency
appreciates in the foreign-exchange market, and net exports fall. Together these
effects are not large enough to make fiscal policy powerless, as it is in 2 small
apen economy, but they do reduce the impact of fiscal policy.

Monetary Policy

Figure 12-17 examines the effect of 3 monetary expansion. An increase in the
money supply shifts the LM curve to the right, as in panel (3). The level of
income rises, and the interest rate falls. Onee again, these effects are similar to
those in a closed economy.

Yet, as panc] (b) shows, the lower interest rate leads to 2 higher net capital out-
flow. The increase in CF raises the supply of dollars i the marker for foreign
exchange. The exchange mte flls, as in panel {c}. As domestic goods becone
cheaper relative to foreign goods, net exports rise.

FIGURE 12-17

{2} The iS-LA Madel

Real interest
rate,r

(b} Met Capital Outflaw

2., Jowers 3 . which YR
e intencat 3 ey rot ~
sy ¥, lncnmc.r b &F‘_T‘CFI Net capal
output, a1 auflow,
Pl cutflow, R o
A Monetary Expansion in a Large (<) Tha Market for Foreign Exchange
Open Economy Panel (a) shows : o
that a manetary expansion shifts Exthangs i
the LA curve to the right, Income i
mises from ¥y to ¥, and the interest
rate falls from ry 1o r3. Panel (b)
shaws that the decrease in the inter- £y
et rare causes the net capital oug- 4 bwers ¢
Fflow ro increase from CFy to CF. the exchange :
Panel {c) shows that the increase rate, .,
in the net capital outflow raises the
ner supply of dollars, which causes N
the exchange rate to fall from gy e e I N,

1oy

Exparts.
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We can now see that the monetary transmission mechanism works through
two channels in a large open economy. As in a closed cconomy, a monetary
expansion lowers the interest rate, which stimulates investment, As in a small
0pen economy, 3 monetary expansion causes the curtency to depreciate in the
market for foreign exchange, which stmulates net exports. Both cffects result in
a higher level of aggregate income.

A Rule of Thumb

This model of the large open cconomy deseribes well the US. economy
today. Yer it 1 somewhat more complicated and cumbersome than the model
af the closed economy we studied in Chapters 10 and 11 and the model of
the small open economy we developed in this chapter. Fortunately, there is a
useful rule of thumb to help you deternine how policies influence a large
open economy without remembering all the details of the model: The large
apen economy is an average of the closed economy and the small open cconomy. To find
how any policy will affect any variable, find the answer in the o extreme cases and
take an average.

For example, how does 3 monetary contraction affect the interest rate and
wnvestment in the short run? In a closed economy, the interest rate rises, and
investment falls. In 3 small open econonry, neither the interest rate nor investment
changes. The effect in the large open economy is an average of these two cases:
a monetary contraction raises the interest rate and reduces investment, but only
somewhat. The fall in the net capital outflow mutigates the rise in the interese
rate and the fall in investment that would eccur in a closed economy. But unlike
in a small open economy, the international flow of capital is not 5o strong as to
negate fully these effects.

This rule of thumb makes the simple models all the more valuable. Although
they do nat describic perfectly the world in which we live, they do provide a use-
ful puide to the effects of economic palicy.

MORE PROBLEMS AND APPLICATIONS

1. Tmagine that you run the central bank in a lage 2., Over the past several decades, investors around
open econony Your goal is ta subilize income, the world have become more willing to take
and you adjust the money supply Lingl 3 e of opp mn other countrics.
Under your policy, what happens to the money Beeause of this mcreasing sophisticato
supply, the mterest rate, the exchange rate, and cconomics are more open today than in the
the trade balance in response o each of the fol- past. Consider how this development affects
Towing shocks? the ability of monetary policy to influence

a. The preadent rames tases to reduce the bud- the economy.

fet deficit. a. Ifinvestars become mere willing to substiture
foreign and domestic assers, what happens to

b, The president restraces the import of Japanese the slope of the CF Runction?

cars,
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b. If the CF function changes n this way, what
happens to the sdope of the 1S curve?

c. How does this change in the IS curve affect
the Fed's ability to control the mterest rate?

d. How daoes this change in the IS curve affect
the Fed's ability to eontrol national income?

3. Suppose that policymakers in a large open

cconomy want to rase the level of investment

without changing aggregate income ar the

exchange mate.

a. Is there any b of d

and fiscal policies that would achicve this goal?

b. Is there any combination of domestic none—
tary, fiscal, and trade policies that would
achieve this goal?

c. Is there any combination of monetary and fis-
cal pelicies at home and abroad that would
achicve this goal?

4. Supposs that a langze open economy bas a ficed
exchange rare.

a, Diescribe what happens in response o a fis-
cal contraction, such 35 2 rax increase. Com-
pare your answer to the case of a2 small open
ceonamy.

b, Diseribe what happens if the contral bank
expands the money supply by buying bonds
from the public. Compare your antwer to the
case of 3 small open economy.



CHAPTER

Aggregate Supply and the
Short-Run Tradeoff Between
Inflation and Unemployment

Probably the single smast important maceoeconviie relationship is the Plillips curve.,

—George Abkerlof

There 15 alisays a temparary tradeoff betivcen ingl,

o and nremployment;
there it no permanent tradeoff The teniporary tradeaff comes mot from frflation
per s, but from unanticipated aiflanon, wiich gemerally means, from a rising
nate of inflarion,

—Milton Friedman

the price level unng the model of aggregate demand and aggregare

supply. In the previous theee chapters, we examined aggregate denand
i some detml. The 1
Mundell-Fleming model—shows how changes in monetary and fiscal policy
and shocks to the money and goods markets shift the aggregate demand curve
In this chapter, we tun our attention (o aggregate supply and develop theories
that explain the postion and dope af the aggregate supply curve,

Wihen we introduced the sregate supply curve in Chapter 9, we established
that aggrepgate supply behaves differentdy in the shore run than in the long run,
In the long run, prices are flexible, and the aggregate supply curve is vertical,
When the agg ¢ supply curve is vertical, shafts in the aggregate demand
curve affect the price level, but the output of the economy remains at 1t natur-

M ost economists analyze short-run fluctuations in national income and

M model—together with ity open-economy cousn the

al level. By contrast, i the shore run, prices are sticky, and the aggregate supply
curve 15 not vertical. Tn this case, shifts in aggregate demand do cause fluctua-
tions in output. In Chapter 9 we took a simplified view of price stickiness by
drawing the short-run aggregate supply curve as a horizontal Iine, representing
the extreme situation in which all prices are fixed. Our task now 8 to refine this
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undenianding of short-run aggregate supply to better reflect the real world in
which some prices are sticky and others are not.

After examining the basic theory of the short-run aggregate supply cunve, we
cemblnh 3 kev imphcation. We show that this curve implies 3 tradeoff between
of ic perf intlation and ploy This
= raz= of inflation pob-

A e Fricdman atithe

EES) The Basic Theory of
Aggregate Supply

When clasies in physiss study balks rolling down
by assuming away the existence of fricden. Thas sssumpne
simpler and is useful in many circugsnnees, but 5o geod enginees would e
take this assumption 35 3 hiteral description of how the world works Simlaly
this book began with classical nacroeconamic theory, but 1t would be 4 mieds
to assume that this model is always wrue. Our job now 1 to look mere deeghs
into the “frictions” of macroeconomics.

We do this by exanuning two prominent modcls of aggregate supply. In both
models, some market imperfection (that 1, some type of friction) causes the pu-
put of the cconomy to deviate from s natural level As 2 result, the shostonm
aggregate supply curve is upward sloping rather than vertical, and shufis in the
aggregite demand curve canse output to flucnute Thee teamporary devistions of
output from its natural level represent the oo and busts of the busines aycle

Each of the two models takes us down a different theoretical route, but esch
route ends up in the same place. That final destination s a short-run
supply equation of the form S

y

P+alP-EP)a>o0,

where ¥ is output, ¥ is the natural level of output. 171 the price level, and EPy
the expected price level. This equation stares that output deviates from i ng-
ural level when the price level deviates from the expected price level The
mieter o indicates how much output responds to unexpected changes i the
price bevel, 1/a s the slope of the aggregate suppl

Each of the models tells a different story abo
aggregate supply equation. In other we
resson why unexpecied moveiments m
B B agurtegale swatpat

curve
what liss behind this shoreun
ovadel hughluht 2 patticuly
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The Sticky-Price Madel

The most widely accepted expl for the upward-sloping shart-run aggre-
gate supply eurve is called the sticky-price model. This model emphasizes that
firms do not instantly adjust the prices they charge in response to changes in
demand, Sometimies prices are set by long-term contracts between firms and cus-
tomers. Even without formal agreements, firms may hold prices steady to avoid
annoying their regular customers with frequent price changes. Some prices are
sticky because of the way certain markets are structured: once a firm has prine-
ed and distributed its catalog or price lst, 1t is costly to alter prices. And some-
times sticky prices can be a reflection of sticky wages: firms base their prices on
the costs of production, and wages may depend on social norms and notions of
fairness that evolve only slowly over time,

There are various ways to formalize the idea of sticky prices to show how
they can help explan an upward-sloping aggregate supply curve, Here we
exanine an especially simple model. We first consider the pricing decisions of
individual firms and then add together the decisions of many fisms to explan
the behavior of the cconomy as a whole. To fully understand the madel, we
bave to depart from the assumption of perfect competition, which we have
used since Chapter 3. Perfectly competitive firms are price-takers rather than
price-setters. Il we want to consider how firms set prices, it is natural to
assume that these firms have at least some monopolisic control over the
prices they charge,

Consider the pricing decision facing a typical firm, The firm’s desired price p
depends on two macroecononie variables:

® The overall level of prices £ A higher price level implies thae the firm's
costs are higher, Hence, the higher the overll price level, the more the
firm would like to charge for its product.

The level of aggregate income ¥ A ligher level of income raises the
demuand for the firm’s product. Becawse murginal cost increases at
higher levels of production, the greater the demand, the higher the
firm's desired price

We write the firm's desired price as
p=P+aly -F).

This equation says that the desired price p depends on the overall level of prices
P and on the level of aggregate output relative to the natural level ¥ — ¥ The
parameter a (which is greater than zero) measures how much the firm's desired
price respands to the level of aggregate output.’

1 Mathewsstial wote: The firm cares most about ats relative price, which is the ratio of its nominal
price ta the overall price level 10we iaterpret pand P as the Jogarethion of the Brm's price and the
price Jevel, then this equation etates that the desired relative price depends on the deviation of our-
put from ity natural level,
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Now assume that there are two types of firms. Some have flexible prices: they
always set their prices according to this equation. Others have sticky prices: they
announce their prices in advance based on what they expect economic cond:-
tions to be. Firms with sticky prices set prices according to

p = EP + a(EY - ET),

where, a5 before, E represents the expected value of a variable. For simplicity,
assurne that these firms expect output to be at its natural level, so that the lst
term, a{ EY — EY), is zero. Then these firms set the price

p=ER

That is, firms with sticky prices set their prices based on what they expect other
Brms to charge.

We can use the pricing rules of the two groups of firms to derive the aggre-
gate supply equation, To do this, we find the overall price level in the economy,
which is the weighted average of the prices set by the two groups. If 5 is the frac-
tion of firms with sticky prices and 1 = s is the fraction with exible prices, then
the overall price level is

P=sEP+ (1= s+ aly =TV
The first terni 15 the price of the sticky-price firms weighted by their fraction
in the econamy; the second term is the price of the flexible-price finms

weighted by their fraction. Now subtract {1 = £}/ from both sides of this equa-
tion to obtain

P =EP + (1 = s)[a(Y = V).
Divide both sides by 5 to solve for the overall price level:
P =EP+[{1 = as](¥Y =T}
The two terms in this equation are explamed a follows:
& When firms expect a high price level, they expect high costs. Thase firms
that fix prices in advance set their prices high, These high prices capse

the other firms to set high prices alio. Hence, a high expected price level
EP leads to a high actual price level P

When output is high, the demand for goods is hugh, Those firms with
flexible prices sct their prives high, which leads to a high price level The
effect of output on the price level depends on the proportion of firms
with flexible prices.

Hence, the avenall price level depends on the expected price level and on the
Tevel of ourpur.

Algebraic rearmangement puts this aggregate pricing equation into a more
faniliar form:

V=P +aP-EP,
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where a = s/[(1 = 5)u]. The sticky-price model says that the deviation of output
from the natural level is positively associated with the deviation of the price level
from the expected price level

An Alternative Theory:
The Imperfect-Information Model

Another explanation for the upward slope of the short-run aggregate supply
curve is called the imperfect-information model. Unlike the previous
model, this one assumes that markets clear—that s, all prices are free o
adjust to balance supply and demand. In this model, the short-run and
long-run aggregate supply curves differ because of temporary misperceptions
about prices.

The imperfect-mfurmanon model assumes that each supplier in the economy
produces a single pood and consumes many poods, Because the number of goods
1530 large, supphers cannot observe all prices ar all times. They monitor closely
the prices of whart they produce but less closely the prices of all the goods they
cansume, Because of imperfect information, they sometimes confuse changes in
the averall level of prices with changes in relative prices. This confusion influ-
ences decisions about how much to supply, and it leads to a positive relationship
between the price level and ourput in the shore run.

Consider the decision facing a single supplicr—an asparagus farmer, for
instance, Because the farmer carns income from selling asparagus and wses this
income to buy goods and services, the amount of asparagus she chooses to pro-
duce depends on the price of asparagus relative to the prices of other goods and
services in the economy. I the relative price of asparagus is high, the farmer is
motivated o work hard and produce more asparagus, because the reward i grear.
If the relative price of ssparagus is low, she prefers to enjoy more leisure and pro-
duce less asparagus.

Unfortunately, when the Gemer makes her production decision, she does not
know the relative price of asparigus. As an asparagus producer, she monitors the
asparagus market closely and always knows the nominal price of asparagus, But
she does not know the prices of all the other goods in the cconomy, She must,
therefore, estimate the relative price of asparagus using the nominal price of
asparaggus and her expectation of the overall price level.

Consider how the farmer responds if all prices in the economy, including the
price of asparagus, increase. One possibibity is that she expected this change in
prices. When she observes an increase in the price of asparagus, her estimate of
1s relanve price is unchanged. She does not work any harder.

? Fur a wwre advanced develapment of the sucky-price model, sce Julio Rotemberg, * Monopoli-
tie Price Adjustment and Aggregzate Ourpuir” Reviea of Ersoimie Stdics 49 (1983} 517-531; and
Guillerme Cabvn, “Staggered Prices and in a Urilisy-Maximizing Framewark,” foumal of Monetary
Eeenomis 12, nunber 3 (1983): J83-398
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The other possibility is that the farmer did not expect the price level o
inerease (or to increase by this much). When she observes the increass in the
price of asparagus, she i not sure whether other prices have risen (in which case
asparagus’ relative price is unchanged) or whether only the price of asparagus
has risen (in which case its relanve price 15 higher). The rarional inference is that
some of each has happened. [n other words, the farmer infers from the increase
in the nominal price of asparagus that its relative price has risen somewhat. She
warks harder and produces more.

Our asparagus farmer is not unique, Her decisions are similar to those of ber
neighbors, whe produce broceol, cauliflower, dill, endive, . . ., and zucchin,
When the price level rises unexpectedly, all suppliers in the economy observe
increases in the prices of the goods they produce. They all infer, rationally but
mustakenly, that the relative prices of the goods they produce have risen. They
work haeder and produce more.

To sum up, the imperfect-information model says that when actual prices
exceed expected prices, suppliers raise their output. The madel imphes an aggre-

gate supply curve with the fanuliar form

Y =¥+ alP - EP).

Output deviates from the narural level when the price level deviates from the
expected price level

The imperfect-information story described above s the version developed
ariginally by Mobel Prize—winning economist Robert Lucas in the 1970
Recent work on imperfect-information models of agzregate supply has taken
a somewhat different approach, Rather than emphasizing confusion about rel-
ative prices and the absalute price level, as Lucas did, this new work stresses the
limited ability of individuals to incorporate information about the cconomy
into their decisions. In this case, the friction that causes the shore-run aggre-
gate supply curve to be upward sloping 15 not the limited availabiliy
of information but is, instead, the limited ability of people to absoch and
process information that 15 widely available, This informanon-processing con-
straint causes price-settens o respond slowly to macroeconomic news. The
resulting equation for short-run aggregate supply is similar to those from the
twa models we have seen, even though the microeconomic foundanions are
somewhat different.”

* To read Lucadh descrption of his model, see Mobert E. Lucas, Jr, “Undentanding Busnes
Cyeles,” Stabilization of the Devscstic wod Internatonal Fo wol. § of Carnegie-Rochoter Con-
ference an Public Tolcy (Amstendam: North-Holland, 1 T=24, Lucas way hasilding on the
wark of Milron Frediman, anather Nobel Prize winner See Milton Priedman, “ The Role of Maa-
etary Pobey” Americen Ecomamic Review 38 (March 1968): 1-17, For the recent work emphanzin,

the rle of eving int, e Michael Woodford, “Imperfect cumm
Enowledge and the Effects of Monctary Pabog in B Aghion, B Frydman, | Stighee, and M. Wood-
fiomnd, eds . Knewdedpe, Ik  and E is i Madern Aluroevomamion: In Hooor of Edeurd 8

Phielps (Princeton, NJ :[‘Imtemn U!u\rmq' Prew, 2002); and N Gregory Mankiw and Ricando
Foeis,“Sticky Information Vern Sncky Prices: A Proponal to Replace the New Keynesian Ihillips
Curve” Quarterly fourieal of Eavmamice 117 (November 2002); 1295-1328
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CASE STUDY

International Differences in the
Aggregate Supply Curve
Although all countries expericnce economic fluctuations, these fluctuations are

not exactly the same everywhere, Inrernatonal differences are intriguing puzzles
in themselves, and they often provide a way to test alternative economic theo-

ries, E g 1 diffe e5 has been especially fruitful in research
on aggregate supply.

When Kobert Lucas proposed the imperfect-information model, he derived
a surprising intcraction b aggregate d d and supply:

according to his model, the slope of the aggregate supply curve should depend
on the volaulity of aggregate demand. In countries where aggregate demand
fluctuates widely, the aggregate price level fluctuates widely as well. Because most
movements i prices in these countries do not represent movements in relative
prices, suppliers should have learned not to respond much to unexpected
changes in the price level. Therelore, the aggrepate supply curve should be rela-
tvely steep (that is, & will be small). Conversely, in countmies where aggregate
demand is relatively stable, suppliers should have learned that most price changes
are relative price changes, Accordingly, in these countries, supplicrs should be
more responsive to unexpected price changes, making the aggregate supply
curve relatively flac (that is, o will be large).

Lucas tested this prediction by examining international data on output and
prices. He found that changes in aggregate demand have the biggest effect on
output in those countries where aggregate demand and prices are most stable.
Lueas concluded thar the evidence supports the imperfect-information model.?

The sticky-price model also makes prediciions about the slope of the
short-run aggregate supply curve, In particular, it predicts that the average rate of
mflation should influence the slope of the short-run aggregate supply curve.
When the average rate of inflation is high, it is very costly for firms to keep prices
fived for long intervals. Thus, firms adjust prices more frequently. More frequent
price adjustment in wrn allows the overall price level to respond more quu'kly
to shacks to aggregate demand. Hlence, a high rate of inflation should make the
short-run aggregate supply curve steeper.

International data support this prediction of the sticky-price model. In coun-
tries with low average inflation, the short-run aggregate supply cueve is relative-
Iy flat: fluctuations i aggregate demand have large effects on output and are only
slowly reflected in prices, High-inflation countries have steep short-run apgre-
gote supply curves. In other words, high inflation appears to erode the frictions
that cause prices to be stcky®

* obert B Lucas, Jr.,“Some Inwrmatonal Bvidence on Output-Inil Tradeoli." Anicrian Eoo-
s Beviow (3 (June 1973): 326=334

* Lasence Wall, N, Gregory Mankiw, and Dand Teomer, " The Mew Keynenan Bconomics and the
Output-fnflation Tradeofl," Heaokengs Paperr vn Ecampunie Aaary L[1988): 1-65,

1385
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Nate that the sticky-price model can also explain Lucas’s finding that coun-
tries with variable aggregate demand have steep aggregate supply curves, [F the
price level is highly variable, few firms will commit to prices in advance (s will
be small). Hence, the aggregate supply curve will be steep (o will be small). m

Implications

We have seen two models of aggregate supply and the market imperfection that
each uses to explain why the short-run aggregate supply curve is upward slop-
ing. One model asumes the prices of some goods are sticky; the second assumes
mﬁ:rm:mn ahout prices is imperfect. Keep in mind that these models are not
ible with one her. We need not accept one maodel and reject the
other. The world may contain both of these market imperfections, as well as
some athers, and all of them may contribute to the behavior of short-run agpre-
gate supply.
The two models of aggregate supply differ in their assumptions and emphases,
but their implications for aggregate ontput are sunilar. Both can be sumnanzed
by the equation

Y= +a(P-EP),

This equation states that deviations of output from the natural level are relat-
ed to deviations of the price level from the expected price level. If the price
lewel is higher than the expected price level, ourput exceeds its natural level, If the price
level is lower than the expected price level, antput falls short of its marural level. Fig-
ure 13-1 graphs this equation. Notice thar the short-run aggregate supply
curve is drawn for a given expectation EP and that a change in EP would shuft
the curve

Price level, P

The Short-Run Aggregate
Long-rum ¥= ¥4 afP ~ EP) Supply Curve Output
m’ﬂ =1 ceviates from its natural
level ¥ i the price level P
deviztes fram the expected
mw price level EP.

Income, outpue, ¥
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Now that we have a better undentanding of aggregate supply, lets put
agpregate supply and aggregate demand back together. Figure 13-2 uses our
aggregate supply equation to show how the cconomy responds to an unex-
pected increase in ageregate demand attributable, say, to an F d mon-
ctary expansion. In the shore run, the equilibrium moves from point A to point
B. The increase in aggregate demand raises the actual price level from Py ta Iy
Because people did not expect this increase in the price level, the expected
price level remaing at EP5, and output rises from Yy to ¥, which is above the
natural level ¥. Thus, the unexpected expansion in aggregate demand causes
the economy to boom

Yet the boom daes not last forever. In the long run, the expecred price level
rises to eatch up with reality, causing the short-run aggregate supply curve to
shift upward. As the expected price level rises fromi EP; to EP;, the equilibrium
of the economy moves from point B to paint C. The actual price level rises from
Py 1o Py, and output falls from ¥; o ¥y, In other words, the economy returns to
the natural level of output in the long run, but at a much higher price level,

This analysis shows an important principle, which holds for bath models of
aggregate supplys long-run monetary neutrality and short-run monetary non-
neutrality are perfectly compatible. Short-ron nonnewtrality is represented here
by the movement from pont A to point B, and long-run monetary neutralivy is
represented by the movement from point A to point C. We reconcile the shore-
run and long-run effects of money by emphasizing the adj of
nons about the price level.

P
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Price level, P How Shifts In Aggregate Demand
Lead to Short-Run Fluctuations Here
the economy begins in a lang-run equi-
librium, point A, When aggregate
demand increases unexpectedly, the

s price level rises from Py 1o Py, Decause
) \ the price level Py is above the expected

Long ron price level EPy, output rises eemporarily

imareasein ¥y above the natural level, as the economy

price level maves along the short-run a

e supply curve frem paint A to point B, In
the long run, the expected price
rises (o EPy, causing the shorrrun

Shart-nn aggregate supply curve o shift upward.

i’m":‘n The economy returms 1o a new leng-run

prce. : equilibrium, paint C, where sutput is

— | B back ar is natural level,
= Income,
Shoet-run fhartuation . | output, ¥
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@57 Inflation, Unemployment,
and the Phillips Curve

Two goals of ecanomic policymakers are low infl and low ployment,
but often these goals conflict. Suppose, for instance, that policymakers weee to
use monetary or fiscal policy to expand agaregate demand. This policy would
move the economy along the short-tun aggregate supply curve to a point of
higher output and a higher price level. (Figure 13-2 shows this as the change
from point A to point B.) Higher output means lower unemployment, because
firms employ more workers when they produce more. A higher price level, given
the previous year’s price level, means higher inflation. Thus, when policymakers
mave the economy up along the short-run aggregte supply curve, they reduce
the unemployment rate and raise the inflation rate, Converscly, when they con-
tract aggregate demand and move the cconomy down the short-run aggregate
supply curve, playment rises and mtlation falls.

This tradeof between nflation and unemployment, called the Phillips any, i
our topic in this section. As we have just seen (and will derive more formally in
a monent), the Phillips curve is a reflection of the short-run aggregate supply
curve: as polucynu‘k:n move the economy along the short-run aggregate supply
curve, F and inflation move in opposite directions. The Phillys
curve is a useful way to express aggregate supply because inflation and unem-
ployment are such important measures of cconomic perfornuance.

Deriving the Phillips Curve From the
Aggregate Supply Curve
The Phillips curve in its modern form states thar the inflation rate depends on
three forces:
® Expected milation
s The deviation of pnemployment from the natural rate, called epelical
winenplepment
m Supply shocks

These three forces are expressed in the following equation:
¥ = Ex = Bl — u") + v

_ Expected Cycheal Suppl
(Edion = Inflation Ax Uurn:plu}'mrnl] Shrt’:i{'

where @ s a paramicter measuring the response of nflation to cyclical unem-
ployment. Notice that there is 2 minus sign before the cycheal unemployment
term: other things equal, higher unemplovment i associated with lower milation,

Where does this equation for the Phillips curve come from? Although it may
not seem familiar, we can denve it from our equation for aggregate supply. To
see how, write the ageregate supply equation as

P=EP+(Ma)(Y =¥
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With one addition, one subtraction, :nd one subsomuton, we can transform this
equation into the Phillips curve relati p between inflation and 1

Here are the three steps, First, add ro “the right-hand side of the cqu:mou a
supply shock © to represent exogenous events (such as a change in world oil
prices) that alter the price level and shift the short-run aggregate supply curve:

P = EP+ (1a)(Y = F) +v.
Mext, to go from the price level to inflation rates, subtract last year's price level
Py from both sides of the equation 1o obtain
(P =P} =(EP = P_}) + (dee)(Y =T} + v,

The term on the left-hand side, P = P_, s the difference between the current
price level and last year’s price level, which is inflition .% The term on the
right-hand side, EP = I, is the difference between the expected price level and
last year’s price level, which is expected inflation Ex. Therefore, we can replace
P= Py with w and EP = P_; with Ex:

w=Ex+(Va)(¥ - V) +u.

Third, to go rom output to unemployment, reeall from Chapter 9 that Okun’s
law gives a relationship between these two varmbles. One version of Okun's law
states that the deviation of output from its natural level 15 inversely related to the
deviation of unemployment from its natural rate; that 15, when output is higher
than the natural level of output, unemployment is lower than the natral rate of
unemployment. We can write this as

(Ma)(¥ = ¥) =g —u").

Using this Okun’ law relationship, we can substitute —8(c — w") for (1/a)(¥ - ?}
in the previous equation to obtain:

w=Ex—B—u") +u

Thus, we can derive the Phillips curve equation from the ageregate supply equation,
All this algebra is meant to show one thing: the Phillips curve equation and
the short-run aggregare supply equation represent essentially the same macro-
cconomic ideas. In particular, both equations show a link between real and
nominal variables that causes the classical dichotomy (the theoretical separa-
tion of real and nonunal variables) to break down in the short run. Accord-
ing to the short-run aggregate supply cquation, output is related 1o
unexpected movements in the price level. According to the Phillips curve
equation, uncmployment 15 related to d in the infl
rate. The aggregate supply curve is more convenient when we are studying
output and the price level, whereas the Phillips curve is more convenient

* Mathemarical mote This statement 1 not peecise, because inflation s ceally the perertge change in
the price level To take the siatement more precise, uterpret [ an tie Jogarithin of the price level.
By the properties of bagarithis, the change in P re roughly the mflation rate The eatn i that 4
= dilog price level] = diprice level)/price level.

| 389
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Zealand-born economise A, W, Phillips. In 1958
Phillips observed a negative relationship

wage inflation in data for the United Kingdom.”
The Phillips curve that economises use today
differs in three ways from the relationship
Phillips examined.

price inflation for wage inflation. This difference
15 not crucial, because price inflation and wage
inflation are closely related. In periods when
wages are rising quickly, prices are rising quickly
as well,

The History of the Modern Phillips Curve

The Phillips curve is named after New |

Second, the modern Phillips curve includes
ion. This addition is due to the

| work of Milton s e Phelps.

between the unemployment rate and the rate of |

In developing early versions of the imperfect-

| information model in the 1960s, these two

economists emphasized the importance of expec-

| tations for aggregate supply.

First, the modern Phillips curve substitutes

Third, the modern Phillips curve includes sup-
ply shocks. Credit for this addmnn - goes [0
OPEC, the Org; ion of P
Countries. In (he 18705 OPEC caused Iarge
increases in the world price of ail, which made
economists more aware of the importance of
shocks to aggregate supply.

when we are studying unemployment and inflanon. But we should not lose
sight of the fact that the Phillips curve and the aggregate supply curve are two
sides of the same coin.

Adaptive Expectations and Inflation Inertia

To make the Phillips curve useful for amalyzing the choices facing policymakers,
we need to specify what deternunes expected inflation. A sumple and otten plis-
sible assumption is that people form their expectations of inflanon based on
recently observed inflation, This assumption 15 called adaptive expectations.
For example, suppose that people expect prices to risc this year at the ame e
as they did last year. Then expected mflation Ew equals last years inflabon =_y;

Exr=m_,
In this case, we can write the Phillips curve o
=y =B —u) te,

which states that inflation depends on past inflation, cyclical unemployment, and
2 supply shock. When the Phillips curve is written in this form, the natural rate
of unemployment 15 sometimes called the non-aceeleranng inflation rate of
unemployment, or NAIRL

The first term in this form of the Phillips curve, =_, imphes that inflation has

inertia, That is, like an object moving through space, mflation keeps going unlew
something acts to stop . In particular, if unemployment is at the NAIRU and if

AW Phillipe, “The Welionshp Between Unemployment and the Tate of
Wages in the Undted Kingdom, 1861-1957

hunge of Money
Senpmika 25 (Movember 1958) 245299
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there are no supply shocks, the continued rise in price level neither speeds up
nor slows down. This inectia arises because past inflation influences exy

of future inflation and because these expectations influence the wages and prices
that people set. Robert Solow captured the concept of inflanon inertia well
when, during the high mflation of the 19705, he wrote, " Why is our money ever
less valuable? Pechaps it is simply that we have inflabon because we expect infla-
tion, and we expect inflanon because we've had !

In the model of aggregate supply and aggregate demand, inflation inertia is
interpreted as persistent upward shifts in both the agzregate supply curve and the
aguregate demand curve, First, conader aggregate supply. If prices have been ris-
ing quickly, people wall expect them to continue to rse quickly Because the
position of the short-run aggregate supply curve depends on the expected price
level, the short-run aggregate supply curve will shift upward over time. It will
continue to shift upward uniil some event, such as a recession or a supply shock,
changes inflation and thereby changes expectations of inflation,

The aggregate demand curve must also shift upward to confirm the expec-
ttions of nflation. Most often, the continued rise in aggregate demand is
due to persistent growth in the money supply, If the Fed suddenly halted
money growth, aggregate demand would stahilize, and the upward shift n
aggregate supply would cause a recession. The high unemployment in the
recession would reduce inflation and expected inflation, causing inflation
nertia to snbside.

Two Causes of Rising and Falling Inflation

The second and thind tecms in the Phillips curve equation show the two forces
that can change the rate of inflation.

The second term, Bl — 1), shows that eyclical nnemployment—the devia-
tion of unemployment from its natural rate—exerts upward or dewnward pres-
sure on inflanon. Low unemployment pulls the inflation rate up. This is called
demand-pull inflation becavse high aggregate demand i responsible for this
type of infl High unempl pulls the inflation rate down. The para-
meter § how resy 1 15 to cycheal ploy 5

The third term, v, shows thar inflation also rises and falls because of supply
shocks, An adverse supply shock, such as the rise in world oil prices in the 19705,
implics a positive value of v and causes inflation to rise. This s called cost-push
inflation because adverse supply shocks are typically events that push up the
conts of production. A beneficial supply shock, such as the oil glut that led to 2

Bl in oil prices in the 19805, makes v negative and causes mflation o fall,

Inflation and Unemployment in the United States

Because inflation and ployment are such imp of ¢conom-
ic performance, microeconomic developnents are often viewed through the

lens of the Philbps curve. Figure 13-3 dusplays the history of mflanon and
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Inflation and Unemployment in the United States, 1960-2008 This figure uies
annual data on the unemployment rate and the mﬂ-\unn rate (percentage change in

the GOP deflaror) to |||Ilim mac 7 F g almost halfa
century of US, histary,
Sourre: 115, Dep = nd LS Dep af Laber.

unemployment in the United States from 1960 1o 2008, This data, spansing
almost half 2 century, illustrates some of the causes of rung or falling inflanon

The 19605 showed how policymakers can, in the short run, lower unemploy-

mient at the cost of higher inflation, The tax cut of 1964, wgether with expan-
sionary monetary  policy, expanded apprepate demand and pushed the
unemployment rate below 3 percent. This expansion of ageregate demand con-
tinued in the Late 1960 largely as 2 by-product of govermment spending for the
Vietnam War, Unemployment fell lower and inflation rose higher than policy-
makers intended.

The 1970s were a period of cconomic rmoil, The decade began with poli-
cymakers tryny to lower the inflanon inherited from the 190605, Presdent MNixon
imposed temporary controls on wages and prices, and the Federal Reserve eng-
neered a recession through contractionary monetary policy, but the inflation rate
fell only slightly. The effects of wage and price controb ended when the control
were lifted, and the recession was too small to counteract the inflationary unpace
of the boom that had preceded it By 1972 the uncmployment rate was the same
a3 a decade carlier, while inflation was 3 percentage points higher.

Begnning in 1973 policymakens had to cope with the large supply shoacks
caused by the Organization of Petroleum Exporting Countries (OPEC). OPEC
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first raised oil prices in the mid-1970¢, pushing the inflation rate up to about 10
percent, This adverse supply shock, together with temporarily tight Y
policy, led to a recession in 1975, High unemployment during the recession
reduced inflation somewhat, but further OPEC price hikes pushed inflation up
again in the late 19705,

The 19805 began with high inflation and high expectations of inflation.
Under the leadership of Chairman Paul Volcker, the Federal Reeserve doggedly
pursued monetary policies aimed at reducing infladon. In 1982 and 1983 the
unemployment rate reached its hughest level in 40 years, High unemployment,
aided by a fall in oil prices in 1986, pulled the inflation rate down from about 10
percent to about 3 percent. By 1987 the unemployment rate of about 6 percent
was close to most estimates of the natural rmte. Unemployment continued to fall
through the 1980, however, reaching a low of 5.2 percent in 1989 and begin-
ming a new mund of demand-pull imflation.

Compared to the preceding 30 years, the 19905 and early 20005 were relatively
quict. The 1990s began with a recession caused by several contractionary shocks
to aggregate demand: gt monetary policy, the savings-and-loan crisis, and a fll
n consumer confidence coinciding with the Gulf War, The unemployment rate
rote o 7.3 percent ain 1992, and inflation fell shightly. Unlike in the 1982 reces-
sion, unemployment in the 1990 recession was never far above the natural rate,
su the effect on inflation was small. Similarly, a recession in 2001 (discussed in
Chapter 11) rased unemployment, bur the downturn was mild by historical sean-
dards, and the impact on inflation was once again slight. A more severe recession
beginning in 2008 (also discussed i Chapter 11) looked like it might put more
significant d i pressure on inflag Ithough the full magnitude of this
event was uncertain as this book was going to press.

Thus, LLS. macrocconomic histary exhibits the two causes of changes in the
inflation rate that we encountered in the Phillips curve equation. The 19605 and
19808 show the two sides of demand-pull inflation: in the 1960s low uncmploy-
ment pulled inflation up, and in the 1980s high uwnemployment pulled inflation
down. The oil-price hikes of the 1970s show the effects of cost-push inflation. m

The Short-Run Tradeoff Between Inflation
and Unemployment

Consider the options the Phillips curve gives to a policymaker who can influ-
ence ageregate d d with y or fiscal policy. At any moment, expect-
ed inflation and supply shocks are beyond the policymaker’s immediate control.
Yer, by changing apgrepate demand, the policymaker can alter output, unem-
ployment, and inflation. The policymaker can expand aggregate demand to
lower unemployment and rase inflation. Or the policymaker can depress apgre-

gate demand to rase ployment and lower miflation,
Figure 13-4 plots the Phillips curve equation and shows the short-run trade-
off b wmiflation and playment. When unemployment is ar its natural

rate (u = u"), mflanon depends on expeeted inflaton and the supply shock (r=
Ex + v). The parameter 8 determines the slope of the tradeofl between inflation

| 393
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Inflation, =

Emdul -cicrieiininanaan?

The Short-Run Tradeo!! Between
Inflation and Unemployment In the
shart run, inflation and unemploy-
ment are negatively related. At any
jpoint in ume, a policymaker who
contrals aggregate demand can
choose a combination of inflation
and unemplopment on this short-run
Phillips curve.

Inflagion, 1

W Unemployment, ¥

and unemployment. In the short run, for 2 given level of expected mflation, pol-
icymakers can manipulate sggregate demand to choose any combination of infla-
tion and unemployment on this curve, called the short-nan Plillips aurve.

Natice that the position of the short-run Phillips curve depends on the
expected rate of nflation. If expected inflation rises, the curve shifts upward,
and the policymaker’s tradeofl becomes less favorable inflation s higher for
any level of unemployment. Figure 135 shows how the tradeoff depends on
expected inflation.

Because peaple adjust their expectations of inflation over time, the trade-
off between inflation and unemployment holds only i the shore mun, The

Shifts in the Short-Run
Tradeott The short-run tradeofi
between inflation and unemploy
ment depends on eapected infla-
tion. The curve is higher when
expected inflation s higher,

High
expected
inflation

/i
expecied
inflabion

W Unemployment, &
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How Precise Are Estimates of the Natural Rate

of Unemployment?

IFyou ask an astronomer how fara particular star
15 from our sun, he'll gve you a number, but it
won't be accurate. Man's abiliy to measure
astronomical distances is still limited. An
astronomer might well take better measurements
and conclude that a star is really twice or half as
far away as he previously thoughr,

Estimates of the natural rate of unemplay-
ment, or NAIRU, are also far from precise, One

problem is supply shocks. Shocks to ol supplies, |

farm harvests, or technological progress can
cause inflation to nise or fall in the short run
‘When we observe rising inflation, therefore, we
cannot be sure whether it is ewdence that the
unemployment rate is below the natural rate or
evidence that the economy is experiencing an
adverse supply shock,

A second problem is that the natural rate
changes over time. Demographic changes (such
as the aging of the baby-boom generation), pol-
icy changes (such as minimum-wage laws), and
institutional changes (such as the declining role

of unions) all influence the economy’s normal
level of unemplayment. Estimating the natural
rate is like hitting a meving target.

Economists deal with these problems using
staristical techniques that yield a best guess
about the natural rate and allow them to
pauge the uncertainty associated with their esti-
mates. In one such study, Douglas Staiger,
James Stock, and Mark Watson estimated the
natural rate to be 6.2 percent in 1990, with a
95-percent confidence interval fram 5.1 o 7.7
percent, A 95-percent confidence interval is a
range such that the statistician is 95-percent
canfident that the true value falls in that range.
The large confidence Interval here of 2.6 per-
centage points shaws that estimates of the nat-
wral rate are not at all precise.

This conclusion has profound implications.
Policymakers may want to keep unemployment
close to its natural rate, but their ability to do so
1s limired by the fact that they cannot be sure
what that natural rate is.%

pnllcynul\'rr cannot keep inflanon above expecred wflation (and thus unem-
ployment below its natural rate) forever. Eventually, expectations adapt to
whatever inflation rate the policymaker has chosen. In the long run, the clas-
sical dichatomy holds, unemployment returns to its natural rate, and there s
no tradeofl berween inflation and unemployment.

Disinflation and the Sacrifice Ratio

Imagine an econamy in which unemployment is at its natural rate and inflation
is running at 6 percent. What would happen to unemployment and output if the
cenitral bank pursued a policy 10 reduce inflanon from 6 to 2 percent?

The Phillips curve shows that in the ahsence of a heneficial supply shock, low-
eriny inflation requires 4 period of high unemployment and reduced output, But
by how much and for how long would unemployment need o rise sbove the

* Daigas Staiger, James H. Stock, and Mark W Winon, “How Precise Are Fstianates of the Nat-
ural Tuate of Unemployment™ i Chrisna 1 Romer sod Dawid H. Romer, eds,, Rednang Infla-
el Mutivsation aad Steategy (Chicago: Unaversity of Chicago Press, 1997)
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natural rate? Before deciding whether to reduce inflati I kers must
know how much output would be lost during the lnns:bon to Iw\tr inflabon.
This cost can then be pared with the bencfits of lower inflat

Musch research has used the available data to examine the Phillips curve quan-
titatively. The results of these studies are offen summarized in a number called
the sacrifice ratio, the percentage of 1 year's real GDP that must be forgone to
reduce inflation by 1 percentage point, Although esimates of the sacrifice rve
vary sul lly, a typical cstimate is about 5: for every percentage point that
inflation s to fall, 5 percent of one year’s GDT muse be sacrificed.”

We can also express the sacrifice ratio in terms of unemployment. Okun’s liw
says that a change of | percentage pont in the unemployment rate translates i
a change of 2 percentage points in G Therefore, reducing inflation by 1 per-
centage point requires about 2.5 percentage points of cyclical unemployment.

We can use the sacrifice ratio to estimate by how much and for how long
unemployment must rise to reduce inflanon. If reducing nflation by 1 perceat-
age paint requires a sacrifice of § percent of a years G, reducing inflanon by
4 percentage points requires a sacrifice of 20 percent of a years GDE Equiva-
lently, this reduction in inflation requires a sacrifice of 10 percentage points of
cyclical unemploynent.

This disinflation could take various forms, each totaling the same sacrifice of
20 percent of a year’s GDP. For example, a rapid disinflation would lower output
by 10 percent for two years: this is sometimes called the mid-tirkey solution to
inflation. A mederare disinflation would lower outpue by 5 percent for four
years. An even more gradual disinflation would depress output by 2 percent for
a decade,

Rational Expectations and the Possibility
of Painless Disinflation

Becapse the expectation of inflaion influences the short-run tradeof between
inflation and unemployment, it 15 ¢rucial w understand how people form expec-
tations. So far, we have been assuming that expected milation depends on recent-
ly observed mflanon. Although this of adag exXpectanons 1
plavsible, it s probably too sumple to apply in aLl cucumstances

An alternative approach s to asume that people have rational expecta-
tions. That is, we might asume that people optimally use all the available infor-
mation, meluding mformation about current government policies, to forecast the
future. Becanse monetary and fiscal policies influence intlaton, expected infla-
tion should also depend on the monctary and fiscal policies in effect. According
to the theary of ratonal expectations, a change in monetary or fiscal policy will

¥ Arthur M. Oloun, ¥ Efficsent Thisnflatonsry Policses” Amarican Diomoric Riview 65 (May 1975]
J48-352; and Robere ). Gordon and Stephen B King, *The Output Cost of Distatlanion i Tia-
ditinnal and Vector Autorsgrewive Misdels Braokings Papere o Eowoic Aetifry | (1982). 205-245.
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change exp ions, and an of any po
this effect on expectations, If people do form their ¢
inflanon may have less inertia than it first appears.

Here i¢ how Thomas Sargent, 4 prominent advocate ol
describes its implications for the Phillips curve:

An alternative "ranonal expectations” view denies that there 1s any o
momentum to the present process of inflation. This view mainta
firms and workers have now come to expect high rates of inflation in the
future and that they strike inflationary bargaing in light of these expecra-
tions. However, it is held that people expect high rates of inflation in the
future precisely because the government’s current and prospective ‘monetary
and fiscal policies warrant those expectations. . . . Thus inflation only seems
to have a momentum of its own; it is actually the long-term government
policy of peristently running large deficits and creating money at high ratcs
which imparts. the to the inflation rate. An impl of this
view i that inflation can be stopped much more quickly than advocates of
the * wicw have ind d and that their estimates of the length
of time and the caus ut‘ pping inl. in terms of forcgone cutput are

|58 g il | would require a change in the policy
regime: there mitst be st abrupt change in the continuing government pol-
icy, o strategy, for setting deficits now and in the farure that is sufficiently
binding as to be widely helieved . How costly such a move would be in
terns of foregune output and how long it would be in taking effect would
depend pantly on how resalute and evident the government’s commitment
was,

Thus, advocates of rational expectations argue that the short-run Phillips
curve does not accurately rep the oy that policymakers have avail-
able. They believe that if policymakers are credibly committed to reducing
nflation, rational people will understand the commitment and will quickly
Tower their expectatons of inflavon. Inflation can then come down without
a rise in unemployment and fall in output. According to the theory of ratio-
nal expectations, traditional estimates of the sacrifice ratio are not useful for
evaluating the impact of alternative policies, Under a credible policy, the
costs of reducing inflation may be much lower than estimates of the sacrifice
TN suggest,

In the most extreme case, one can inugine n:dun:iug the rate of inflation with-
out causing any recesston at all. A panless disinflation has two
First, the plan to reduce inflation must be announced before the wm‘k:n and
firms that set wages and prices have formed their expectations. Second, the
workers and firms must bebeve the announcement; otherwise, they will not
reduce their 1 of inflan 1If bath requi are met, the

annpuncement will smmediately shift the short-run tradeoff between inflation

W Thanus ], Sargent, “The Endi of Four Hig nflanons,” i Bobert B Hall, ed, fnflanon, Cusses
and By (Chicage, Univeraty of Clucagn Pres, 1982),
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and unemployment downward, permitting a lower rate of inflaton without
higher unemployment.

Although the rational-expectations approach remains controversial, almost all
econonusts agree that expectations of inflation influence the short-run tradeoff
hetween inflation and unemployment. The credibility of a policy to reduce infla-
tion is therefore one determinant of how cosdy the policy will be. Unforunate-
ly, it is often difficult 1o predict whether the public will view the announcement
of 2 new policy as credible. The central mle of expectations makes forecasting
the results of alternative policies far more difficulr.

The Sacrifice Ratio in Practice

The Phillips curve with adaptive expectations implies that reducing inflabon
requires a period of high unemployment and low outpur. By contras, the
rational-expectations approach suggests that reducing inflation can be much
less costly. What happens during actual disinflations?

Comsider the US. disinflation in the cardy 19805, This decade began with
some of the highest rates of inflation in US. history. Yer because of the nght
monetary policies the Fed pursued under Chairman Paul Volcker, the rte of
inflatian fell substantially in the first few years of the decade. This episode pro-
vides a natural experiment with which to estimate how much output is lost dar-
ing the process of disntlanon,

The fist question is, how much did inflaton Gl As measired by the GDP
deflator, inflation reached a peak of 9.7 percent in 1981, It is natural to end the
episode in 1985 because oil prices plunged in 1986—a lange, beneficial supply
shock unrelated to Fed policy. In 1955, milanon was 3.0 percent, so we can est-
mate that the Fed engineered a reducnion in inflation of 6.7 percentage points
over four years,

The second question is, how much ourput was lost during this period?
Table 13-1 shows the unemployment rate from 1982 o 1985, Assuming
that the natural rate of unemployment was 6 percent, we can compute the
amount of ¢ychcal unemployment in each year In total over this period,
there were 9.5 percentage points of cvelical unemployment. Okun's law say
that 1 percentage point of unemployment translates into 2 percentage points
of GDP Therefore, 19.0 percentage points of annual GDP were lost during
the disinflation.

Now we can compute the sacrifice ratio for this episode. We know thae 19.0
percentage point: of GDP were lost and that mflation fell by 6.7 percentage
pomts. Hence, 19.0/6.7, or 2.8, percentage pomts of GDF were lost for each
percentage-point reduction in inflanon. The estimate of the sacrifice ratio fom
the Volcker disinflation is 2.5,

This estmate of the sacrifice rano is smaller than the estimates made before
Volcker was appomted Fed chawrman. In other words, Voleker reduced inflation
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TABLE 13-1

Unemployment During the Volcker Disinfiation

] Unemployment Natural Cyclical
B Year Rate u Rate v Unemployment u — &
| 1982 9.5% 6.0% 3.5% |
1583 9.5 6.0 35 |
1984 74 6.0 14
1985 7 6.0 L
Toral 9.5%

at a smaller cost than many cconomists had predicted. One explanation s that
Volcker's tough stand was credible enough to influence expectations of inflation
directly. Yet the change in expectations was not large enough to make the dis-
inflation painless: 10 1982 unemployment reached its highest level since the
Great Depression,

Although the Volcker disinflation is only one historical episode, this kind of
analysis can be applied 1o other dismflat One o ive study docu-
mented the results of 65 duinflations in 19 countries. In almost all cases, the
reduction i inflation came at the cost of emporarily lower output. Yet the size
of the ourput loss varied from episode to episode. Rapid disinflations usually had
smaller sacrifice ranos than slower ones, That i, in contrast to what the Phillips
curve with adaptive expectations siggests, a cold-turkey approach appears less
costly than a gradual ane. Marcover, countries with more flexible wage-sceting
institutions, such as shorter labor contracts, had smualler sacrifice ratios, These
findings indicate that reducing inflation always has some cost but that policies
and institubions can affect its magnitude ' m

Hysteresis and the Challenge to the
Natural-Rate Hypothesis

Our discussion of the cost of disinflanon—and indeed our entire discussion of
economic fluctuations in the past four chapters—has been based on an assump-
ton called the natural-rate hypothesis. This hypothesis 15 summarized in the
following statement:

Fluctsations i aggregare demand affect ovput and emplopnrent ovly in the short nn, In
dhoee Tougg rary, b eemnanry retuins fo the lTevels of antput, employment, and unerplay-
wtestt desaribed by the elassical medel.

" Lanence Hall, “Whar Determines the Sacnfice Rauof™ i N Gregory Mankow, ed ., Mowctary
Palicy {Chicago: University of Chizagro Press, 1994)

P
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The natural-rate hypothesis allows s to study s Iy
short-run and long-run devel in the v. It 15 one expression of the
classical dichotomy.

PR L have challenged the natural-rate hypothesis by
suggesting that aggregate demand may affect ontputand cmplo}'mm even in the
long run. They have pointed out 2 number of mechanisms through which reces-
sions might leave permanent scars on the economy by altering the natural rate
of unemployment. Hysteresis is the term used to describe the long-lasting influ-
ence of history on the natural mte.

A recession can have permanent effects if it changes the people who become
unemployed. For instance, warkers might lose valuable job skills when unem-
ployed, lowering their ability to find a job even after the recession ends. Alter-
natively, a long period of unemployment may change an individual’s attitude
toward work and reduce his desire to ind employment, In either case, the reces-
sion permanently inhibits the process of jub search and raises the amount of fric-
tional unemploymient.

Another way in which a recession can p ly affect the
is by changing the process that determines wages. Those who become unem-
ployed may lose their influence on the wage-setting process. Unemployed
workers may lose their status as union members, for example, More general-
ly, some of the insiders in the wage-setting process become omtsiders. IF
the smaller group of insiders cares more about high real wages and less
abour high employment, then the recesion may pernanently push real
wages farther above the equilibrium level and rase the amount of strucrurl

untmplnymt_m

is remains a ¢ ial theory. Some economists believe the the-
ory helps explain pensistently high unemployment in Europe, becanse the rise
in European unemployment starting in the cary 19805 coincided with disin-
fMation but continued after inflation stabilized. Morcover, the nerease
unemployment tended to be Lirger for those countries that experienced the
greatest reductions in inflations, such as Ireland, laaly, and Spain. Yet there i
still no consensus on whether the hysteresis phenomenon is significant or why
it might be more pronounced 1n some countries than w others. (Other expla-
nations of high European unemployment, discusied i Chapter 6, give little
role to the disintlation.} 17t s true, however, the theory 1 impartant, because
hysteresie greatly increases the cost of recesions. Put another way, hysteresis
raises the sacrifice ratio, because output 15 lost even after the period of disin-
flation 15 over.'?

2 Olwviee . Blanchard and Lawrence H. Sumsmers, "Heyoud the Natural Rate Hypothein” duer
ican Envnve Review: 78 (May 1988): 182-187; and Lanrence Hall, “Divinflation and the NAULL
in Christina I omer and Navid 1. Romer, eds , Rediucing Inflarisn: Mothvarion and Striiegy (Chica-
o Univerary of Chicagn Prew, 1997), 167-155
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EEE) conclusion

We hegan this chapter by discusing two models of aggregate supply, each of
which focuses on a different reason why, in the short run, output rises above its
natural level when the price level rises above the level that people had expect-
ed. Both models explain why the short-run aggregate supply curve is upward
sloping, and both yield a short-run tradeofT between mflation and unemploy-
ment. A convenient way to express and analyze that tradeofT s with the Phillips
curve equation, according to which inflation depends on expected inflation,
eyeclical unemployment, and supply shacks.

Keep in mind that not all economists endorse all the ideas discussed here,
There is widespread disagreement, for instance, about the practical importance of
ratonal expectations and the relevance of hysteresis. If you find it difficult to fit
all the picees together, you are not alone. The study of aggregate supply remains
one of the most unsettled—and therefore one of the most exciting—research
areas in MacToeconomics,

Summary

+ The two theories of aggregate supply—the sticky-price and
imperfect-information models—anribute deviations of ourput and
employment from their natural levels to various marker imperfections.
According to both theories, output rises above its natural level when the
price level exceeds the expected price level, and output falls below its
natural level when the price level is less than the expected price level.

2. Economists often express ageregate supply in a relationship called
the Phillips curve. The Phillips curve says that infladon depends on
expected milanon, the deviation of unemploviment from its natural rate,
andd supply shocks. According to the Phillips curve, policymakers who
control aggregate demand face a short-run tradeott between inflation and
unemplovinent.

3. If expected intflation depends on recently observed infladion, then inflation
has inertia, which means that reducing inflation requires cither a beneficial
supply shock or a periad of high unemployment and reduced outpue. 1f
peaple have rational expectations, however, then a credible announcement
of a change in policy might be able to influence expectations directly and,
therefore, reduce inflation without causing a recession,

4. Most ec accept the 1 I hesis, according to which
fhictuations in aggregate demand have aniy short-run effects on output and
unemployment. Yet some economists have suggested ways in which
recessions can leave pernanent sears on the economy by raising the natural
rate of unemployment
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KEY CONCEPTS

Matural-rate hypothesis

Hysteresis

Sticky-price model Demand-pull inflation

Imperfect-information model Cuost-push inflanon
Sacrifice ratio

Hational expectabions

Phillips carve
Adaptive cxpectations

QUESTIONS FOR REVIEW

Explain the differences between demand-pull

1. Explain the two theories of aggregate supply. 4.
inflation and cost-push inflation.

On what market imperfection does each theo-

ry rely? What do the theories have in 5. Under what circumstances mighe it be posible
commeon? to reduce inflation without causing a

2. How i the Phillips curve relited to apgregate recession?
supply? 6. Explain two ways in which a recessian mught

3. Why mught milation be inertial? rase the namunal rate of unemployment.

PROBLEMS AND APPLICATIONS

3. Acconding to the ranonal-expectations approach,
if everyone belicves that policynakers are cani-
muteed to reducing inllation, the cost of reducng

werifice ill be lower than

if the public it tkepieal about the palicymaken®
intentions, Why nuight this be true? How night
credibility be achieved®

1. In the sticky-price model, deseribe the agyre-
wate supply curve i the fallowny gpecial
cases, How do these cases compare to the
short-run aggregate supply curve we di i i h
in Chaprer 92
a, Mo firmis have flexable prices (s = 1).

b The desired price does not depend on agzre-
gate output (u = 0).
2. Suppose that an economy hat the Plallips curve
= wy — 05— 0,06)

s

. Suppose that the economy is tmitally at a long-
mun equilibrian. Then the Fed increases the

money supply
Assurning any resulnng inflaton to be unex-

w

a. What is the natural mate of unemployment?

pected, explain any changes in GDE

b Graph the short-run and long-run relaionsh
berween inflation and unemployment.

. How much eyclical unemployment is neces-
sary to reduce inflanon by 5 percentage
point? Using Okan's law, compute the sacn-
fce ratio.

. Inflation is running at 10 percent. The Fed
wants to reduce it to 5 percent. Give two
scenarios that will achieve that goal

uncmp ent, and inflation that are caused
by the monetary expansion. Explain your
conclusmons wing thice diagrams: one for the
15-1M madel, one for the AD-A5 model,
and one for the Phallips curve.

7

Assurming sstead that any resultng inflabon
s expected, explan any changes i GDE,
unemployment, and mflation that are
caused by the monetary expansion. Once
agan, explain your conclusions using three
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disgrams: ane for the IS-LM maodel, one
for the AD-AS model, and one for the
Phallips carve

5. Assunie that people have rational expectations
and that the economy 15 described by the
sticky-price model. Explan why each of the fol-
lowing propositions is true.

3. Ouly unanticipated changes in the money
supply affect real GDE Changes in the
maoncy supply that were anticipated
when prices were set do not have any
veal effects,

If the Fed chooses the money supply at the
same time as people are setting prices, so
that everyone has the same information
ahout the state of the seonomy, then mone-
tary pahey cannot be wed systematically o
stabilize output, Hence, a palicy of keeping
the moncy supply constant will have the
same real effects a5 a policy of adjusting the
moncy supply in response 1o the stare of the
economy. (This 15 called the poliy irclevance
propesition.)

=

"

. If the Eed sets the money supply well
after people have set prices, so that the
Fed has collected more information about
the state of the cconomy, then monctary
policy can be used systemancally to stabilize
autput.

. Suppose that an economy has the P
curve

w=wy — 050w =",

and that the natural rate of unemple
given by an averape of the past two yeans'
unemployment:

L5y + ).

4. Wiy might the natural rate of unemployment
depend on reeent unemployment (a8 is
asumed in the preceding equation)?

b, Suppose thar the Fed follows a policy
reduce permanently the inflation rate by

7.

and L |

| 403

1 percentage point, What effect wall that
policy have on the unemployment mte
over time?

34

What 15 the sacrifice ratio in this econony?
Explain,

d. What do these equations imply about the
| and Jong denfls between
wiflanon and unemployment?

Some cconomists believe that taxes have an
important cffect on the labor supply. They
argue that higher taxes cause people to want
to work less and that lower taxes canse them
to want to work more. Consider how this
effect alters the macrocconomic analysis of
tax changes.

[

IF this view 15 correct, how does a tax cut
affect the natural level of output?

b How does 3 tax cut affect the aggregate
demand curve? The lang-run aggregate sup-

ply eurve? The short-run aggregate supply
curve?

"

What 1 the short-run impact af a tax cut on
autput and the price level? How does your
answer differ from the case without the hbor-
supply effect?

P

What is the leng-run impact of 2 tax cut on
output and the price level? How does your
answer differ fiom the case without the labor-
supply effect?

. Eeonamist Alan Blinder, whom Bill Clinton

appainted to be vice chairman of the Federal
Reserve, once wrote the following:

The coits that attend the low and moderate mflation
mates experienced in the United States and m other
sncdusrial countries appear to be quite modes—
mare like a bad cald than a cancer on saciety. . As
ratsanal individuals, we do nat volunteer for 2 lohot-
amy ta cure 3 head cold. Yer, a2 colleenvity, we
wutinely prescribe the coonumic equivalent of
lobatory (high unemployment) a3 cure for the
inflatinnary cold.'*

W Alan Binder, Hand Heads, Saft Heartr: Tough-Minded Erenemics for ¢ fust Soaety (Reading, Mo ;

Addison-Wedey, 1967, 5
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o

What do you think Blinder meant by this? What
arc the policy implications of the viewpoint
Blinder is advocating? Do you agree? Why or
why not?

Go to the Web site of the Bureau of Labor Sta-
istics (wwwblsgov). For each of the past five
years, find the inflation rate as measured by the
cansumer price index for all items {sometimes

called hieadline inflation) and as measured by the
CPI exeluding food and energy (sometimes
called core susflation). Compare these two meamres
of inflation. Why might they be different? What
mught the difference tell you about shifts in the
aggregrate supply curve and in the short-run
Phullips curve?



APPENDIX

The Mother of All Models

In the previous chapters, we have seen many models of how the economy works.
When learning these models, it can be hard to see how they are related, Now
that we have finished developing the model of aggregate demand and aggregate
supply; this i a good nme to look back at what we have learned, This appendix
sketches a large, comprehensive model that incorporates much of the theory we
have already seen, including the classical theory presented in Part Tivo and the
business cycle theory presented in Part Four. The notation and equations should
be Bmiliar from previous chapters, The goal i to put much of our previous
analysis into 3 commen frunework to clarify the relationships among the vari-
ous models.
The model has seven equations:

¥Y=C(V=T1)+ ) + G+ NXig)  IS: Goods Market Equilibrium

M/P=LGLY) LM: Money Market Equilibrium
NX{¢) = CHr— ) Foreign Exchange Market
Equilibrium
i=r+ Er Relitionship Between Real and
MNominal Interest Rates
€= cl/pY Relationship Between Real and
Nominal Exchange Rares
V=Y +a(P - EP) Agpgregate Supply
P=RE. L Mawiral Level of Output

These seven equations deternune the equilibrium values of seven endogenous
variables: output ¥; the natural level of output ¥, the real interest rate 5, the nom-
mal interest rate §, the real exchange rate e, the nominal exchange rate ¢, and the
price level 12

There are many exogenous variables that influence these endogenous vari-
ables, They include the money supply M, government purchases G, taxes T,
the capital stock K, the libor force L, the world price level %, and the world
real interest rate r*. In addition, there are rwo expectation varables:
the expectation of future inflation Ex and the expectation of the currene
price level formed in the past B As written, the model takes these expec-
ationg as g L although add I equarions could be added 1o make
them endogenous.

Although mathematical technigues are available to analyze this seven-cquation
maodel, they are beyond the scope of this book. But this large model is still use-
fuul, because we can use it to see how the smaller models we have examined are

405
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related to one another. In parncular, wany of the models we lave been studying are
special cases of this large model. Let’s consider six special cases in particular. (A prob-
lem at the end of this section examines a few more.)

Speclal Case 1: The Classical Closed Economy Suppose that EP =
P L, ¥y = (1/V}Y, and CF{r —r*) = 0. In words, these equations mean that
cxpectations of the price level adjust so that expectations are correct, that money
demuand 15 proportional to income, and that there are no international capital
flows. In this case; output is always at its natural level, the real interest rate adjuss
to equilibrate the goods market, the price level nioves parallel with the monsy
supply, and the nominal interest rate adjusts one-for-one with expected inflation.
This special case corresponds to the cconomy analyzed in Chapters 3 and 4.

Special Case 2: The Classical Small Open Economy Suppose that
EP= P L{i, ¥)=(1/ 1)V, and CFr—r*) 1s infinitely elastic. Mow we are exam-
ining the special case when international capiral flows respond greatly to any
differences beoween the domestic and world interest rares. This means thatp=r*
and that the trade halance NX equals the difference between saving and invest-
ment at the world interest rate. This special case corresponds to the economy
analyzed in Chapter 5.

Speclal Case 3: The Basic Model of Aggregate Demand and Aggre-
gate Supply Suppose that @ is infinite and L{s, V) = (1/ V)Y In this cuse, the
short-run aggregate supply curve is horizontal, and the aggregate demand curve
isd d only by the q y equation, This special case corresponds to the
economy analyzed in Chapter Y,

Special Case 4: The /S-LM Model Suppose that & is infinite and CRr=r*)=
0. In this case, the short-run aggregate supply curve 15 honizonal, and there are
no international capital flows. For any given level of expected mtlation Ex, the
level of income and interest rte must adjust to equilibrate the goods market and
the money market. This special case carresponds to the economy analyzed in
Chapters 10 and 11.

Speclal Case 5: The Mundell-Fleming Model With a Floating
Exchange Rate Suppose that a o infinate and CHr —r*) s infiniecly cltic
In this case, the short-run aggregate supply curve s horizontal, and internation-
al capital flows are so great as to ensure that r= ¢ *. The exchange rate floats frecly
ta reach irs equilibrinm level. This special case corresponds to the fint economy
analyzed in Chapter 12.

Special Case 6: The Mundell-Fleming Model With a Fixed Exchange
Rate Suppose that a i infimute, CFr— ¢*) 1 infiately elastic, and the nonusl
exchange tte ¢ 15 fixed. In chis case, the short-run aggregate supply curve is hor-
izontal, huge international capital fows ensure that r = r*, but the exchange rate
i st by the central bank. The exchange rate is now an exogenous palicy vani-
able, but the money supply M 5 an endogenous variable that must adjust 10
ensure the exchange rate hits the fixed level. This special case corresponds to the
sccond economy analyzed in Chaprer 12,
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You should now see the value in (Ius big mndel Even though the model is
too large to be useful in devel ding of how the econ-
omy works, it shows that the d.lﬂ'ﬂtnt meodels we have been studyml, are close-
ly related. In each chapter, we made some simplifying sssumptions to make the
big model smaller and easier to understand,

Figure 13-6 presents a schematic diagram that illustrates how various models
are related. In particular, it shows how, starting with the mother of all models
above, you can arrive at some of the models examined in previous chapters, Here
are the steps:

1. Clasical or Keynesian? You decide whether you want a clusical special case (which
oceurs when EP = P or when o equals zero, so outpar is at its natural level) or 2

How Modais Are Related This schemaric d i haw the large, com-
e e e

lagram
[ model ¢ d in this appends 15 related to the smaller, er models
developed in earlier chaprers,
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M

(M

e

Keynesian speeial case (which accurs when o equals infinity, so the price level is

completely fxed).

. Clased ar Open? You decide whether you want 3 closed economy {which eccuns

when the capital fow CF always equals zem) or an open economy (which allows
CF to differ from zero).

« Small or Large? 1 you want an upen econunyy, you decide whether you want 2

small one {in which CF is infimtely elastic at the world interest rate r*) or a large
ane (in which the domestic iterest mate s not pinned down by the world ate).

. Flaating or Fixed? 1f you are examining a small open econony. you decide whether

the exchange rate is Roating (in which case the central bank sets the money apply)
or fixed (in which case the centrl bank allows the money supply to adjust).

. Fixed welacity? 1€ you are considering a closed econony with the Keynedan

assumption of fixed prices, you decude whether you want to focus on the specul
eate in which velocity 1 exogenously fixed.

By making this series of modeling decisions, you move from the more complete
and complex model to a simpler, more narowly focused special case that is eas-
ier to understand and use.

When thinking about the real world, it &5 important to keep in mind all the

models and their simplifying assumptions, Each of these models provides insight
into some facet of the economy.

MORE PROBLEMS AND APPLICATIONS

1. Let’s conuider some more special cases of this

b, The Keynesian cross in the first half of Chap-

large model. Strung with the lirge model, what ter 10
;;';:;:I'Jm;‘;n@; yoi nead 1o yiekt oach €. The IS=LAf model for the large open econe-

a. The model of the clasncal large open econo

nay 1 the ix o Chapter 12

my in the appendix to Chapter 5



A Dynamic Model of Aggregate
Demand and Aggregate Supply

The impartant thing in science is nor so much to obtain mew facts as fo discover

mevr wnays af thinking about them.

William Bragy

his chapter continues our analysis of short-run economic Quctuations. It

presents a model that we wall call the dynamic model of aggregate demand and

aggregate supply. This model offers another lens through which to view the
business cycle and the effects of monetary and fiscal policy:

As the name suggests, this new model emphasizes the dynamic natire of
economic fuctuations. The dictionary defines the word “dynamic™ as “relat-
g to encrgy or objects

motion, characterized by continuous change or
activity™ This definition applies readily to economic activity. The economy is
continually bombarded by various shacks. These shacks have an inimediate
impact on the economy’s short-run equilibrium, and they also affect the sub-
sequent path of output, inflation, and many other variables. The dynamic
AD=AS model focuses attention on how output and inflation respand over

time to exogenous changes in the cconomic environment

In addition to plicag greater emphosis on dynamacs, the model differs from
our previous models in another significant way: it expheitly incorporates the
response of monetary policy to economic conditions. In previous chapters, we
foll 1 the al pliti

cation that the central bank sets the money
supply, which in turn 1 one determinant of the equulibrium interest rate. In the
real world, however, many central banks set a rarget for the interest rate and
allow the money supply o adjust to whatever level is necessary to achieve thae
tarpet, Moreover, the interest rate set by the central bank depends on eco-
pomic conditions, including both intlation and output. The dynamic AD-AS
mode]l builds in these realistic features of monetary policy.

Although the dynamic AD-AS model 15 new to the reader, most of s
compenents are not. Many of the building blocks of this model will be famil-
far from previows chapters, even though they sometimes take on slightly dif-
ferent forms. More smportant. these components are assembled in new ways
You can think of this model as a new recipe thar mixes familiar ingredients to

409
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create a surprisingly original meal. In this case, we will miax familiar econom-
ic relationships in a new way to produce deeper insights into the nature of
short-run economic fluctuations.

Compared to the models in preceding chapters, the dynamic AD=A45 model
is closer to those studied by economists at the research frontier. Morcover, econ-
amists involved in setting macroeconomic policy, including those working in
central banks around the world, often use versions of this model when analyzing
the impact of economic events on output and inflation.

Elements of the Model

Before « 2 the comp of the dynamic AD-AS model, we need 1o
introduce one picce of natation: Throughout this chapter, the subscripr t on 3
variable represents ime, For example, Y is used 10 represent total output and
national income, 3¢ it has been throughout this book. But now it takes the form
Y, which represents national income in time period ¢ Similarly, Y, represents
national income 1n period 1 — 1, and Y, represents national income in period
t + 1. This new notation will allow us to keep wack of variables as they change
over time.

Letd now look at the five equations that make up the dynamic AD-AS model

Output: The Demand for Goods and Services
The demand for goods and services is given by the equation
Y= ﬁ—n (re=p) + e,

where ¥, is the total output of goods and services, ¥ 15 the economy’s narl
level of output, r, is the real interest rate, ¢, s 3 random demand shock, and a and
p are parameters greater than zero. Thic equation i snubie i sint to the
demand for goods and services equanion in Chapter 3 and the IS equation
Chapter 10, Because this equation 15 so central to the dynamic AD-A48 model,
let’s examine each of the terms with some care

The key feature of this equation is the negative relationship between the real
interest rate 1 and the demand for goods and services ¥y, When the real inter-
est rate increases. borrowing becomes more expenvive, and saving yields 3
greater reward. As a result, firms engage in fewer investment projects, and con-
sumers save more and spend less. Both of these effects reduce the demand for
goods and services. (In additon, the dollar might appreciate in foreign-
exchange markets, causing net exparts to fll, bur for our purpeses in this chap-
ter these open-evononty effects need not play a central rle and can Lirgely be
ignored.) The parameter o tells us how sensinive demand 1 o changes in the
real interest rate. The larger the value of a, the more the demand for goods and
services responds to a given change in the real interest rate.
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The first term on the right-hand side of the equation, T, implics that the
demand for goods and services rises with the economy’s natural level of output.
In most cases, we can simplify macters by taking this variable o be constant; that
15, ¥, will be assumed to be the same for every time period t. We will, however,
examine how this model can incorporate long growth, ref d by
exogenous increases in ¥, over time. A key piece of that analysis is apparent in
this demand equation: as long-run growth makes the economy richer, the
deniand for goods and services grows proportionately.

The last term in the demand cquanon, ¢, represents exogenous shifis 1n
demand. Think of ¢, as a random wriahle—a variable whose values are deter-
muned by chance, It is zero on average but fluctuates over time, For example, if
(35 Keynes famously suggested) investors are driven in part by “‘animal spirits”—
irrational waves of optimism and pessi those changes in sentiment would
be captured by ¢, When investors become optimistic, they increase their
demand for goods and services, represented here by a positive value of ¢, When
they become pessimistic, they cut back on spending, and ¢, i1s negative,

The variable ¢, also caprures changes in fiscal policy thar affect the demand for
grods and services, An increase in government spending or a tax cut that stim-
ulates consumer spending means a posiive value of €. A cut in government
spending or a tax hike means a negative value of ¢, Thus, this variable captures
a vaniety of exogenous influences on the demand for goods and services.

Finally, ider the p r p. From 4 marth cal perspective, p is just a
constant, but it has a useful economic interpretation. Ieis the real interest rate at
which, in the absence of any shock (¢, = 0), the demand for goods and services
equaks the natural level of outpur, We can call p the nanmal rare of inrerest.
Thoughout this chapter, the natural rate of interest s assumed 1o be constant
(although Problem 7 at the end of the chapter examines what happens if it
changes). As we will see, in this model, the natural rate of interest plays a key role
m the setong of monetary policy.

The Real Interest Rate: The Fisher Equation

The real interest rate in this model is defined as it has been in earlier chaprers.
The real mterest rate r, s the nominal interest rate i, minus the expected rate of
furure inflation Eqr,.q. That is,

=i = Bty

This Fisher equation i similar to the one we first saw in Chapter 4. Here, Eqar g
represents the expectation formed in period ¢ of inflaton in period ¢ + 1. The
variable 1, is the ex anle real interest rate: the real interest rate that people anrici-
pate based on their expectation of inflation.

A ward on the notation and tming convention should clarify the meaning of
these variables. The variables v, and i, are interest rates that prevail at time  and,
therefore, sepresent a rate of return between periods £ and ¢ + 1. The variable =,
denotes the current inflation rate, which is the percentage change in the price



42| part 1w Business Cycle Theary: The Ecanamy in the Short Run

level between periods t — 1 and 1. Similarly, w4y is the percentage change in the
price level that will occur between periods tand £+ 1. As of time period 1, 7,44
P a future infl rate and therefore 15 not yet known.

Note that the subscript on a variable tells us when the variable is deter-
mined. The nominal and ex anre real interest rates between ¢ and ¢+ 1 are
known at time 1, so they are written as i, and ¢ By contrast, the inflation rate
berween 7 and ¢ 4 1 15 not known untl time £+ 1, o 1t is written as -

This subscripe rule also applics when the expectations operator E precedes a
variable, but here you have to be especially careful. As in previous chaprers, the
operator E in front of a variable denotes the expectation of that variable prior to
its realization. The subscript on the expectations operator tells us when thar
expectation is formed. So Ex4q 15 the expectation of what the inflanon rate will
be i peniad ¢+ 1 (the subscript on ) based on information available in period
t (the subscript on E). While the inflation rate =,y is not known until period
1+ 1, the expectation of furure inflation, E,x,,y, is known at period 1. As 3 result,
even though the ex post real interest rate, which s given by i, — =44, will not be
known until period ¢ + 1, the ex ante real iterest rate, f,= i — Eymyqy, i known
at time L

Inflation: The Phillips Curve

Inflation in this economy it determined by a conventional Phillips curve aug-
mented to include mles for expected inflation and exogenouns supply shocks. The
equation for nflation s

n=Eom+ oy, - F) + o

This picce of the model s similar to the Phillips curve and short-run aggregate
supply equation introduced in Chapter 13, According to this equation, inflaton
w, depends on previously expected inflanon E,_yw,, the devianon of autput from
its natural level (Y, = £, and an exogenous supply shock v,

Intlation depends on expected inflation because some frms set prieos i
advance. When these firmis expect high intlation, they anticipate that their costs
will be rising quickly and that their compentors wall be implementing substan-
il price hikes. The expecration of high inflation thereby induces these firms t
announce significant price increases for their own products. These price incress-
ex m turn cause high actual inflation in the overall economy. Conversely, when
firms expect low inflation, they forecast that costs and competitors' prices will
rise only modesthy:. In this case, they keep their own price increases down, Jead-
ing to Tow actual inflation.

The parameter ¢, which s greater than zero, tells us how much inflanon
responds when output fluctiates around its narural level. Other things equal,
when the economy i boonning and output rises above ity natural level, firms
experience increasing manginal costs, and so they rase prices. When the econo-
my 15 in recession and output is below it narural level, marginal cost falls, and
firms cut prices, The parameter ¢ reflects both how much margmal cost repands
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to the state of economic activity and how quickly firms adjust prices in response
to changes in cost.

In this madel, the state of the business cyele is measured by the deviation
of output from its natural level (¥, — ¥,). The Phillips curves in Chapter 13
sometimes emphasized the deviation of unemployment from its natural rate,
This difference 1s not significant, however. Recall Okun's law from Chaprer 9:
Short-run fluctuations in output and unemployment are strongly and nega-
tively correlated. When output is above its natural level, unemployment is
below its natural rate, and vice versa, As we continue to develop this model,
keep in mind that unemployment fluctuates along with output, but in the
opposite direction.

The supply shock v, is a random variable thar averages to zero but could, in
any given period, be positive or negative, This varuable captures all influences on
inflanion ather than expectations of inflation (which is captured in the first term,
E,yw;) and short-run economic condi [which are cap 1 in the second
term, (¥, = ¥)]. For example, if an aggressive oil cartel pushes up world ail
prices, thus increasing overall inflation, that event would be represented by a pos-
itive value of u. If cooperation within the oil carte] breaks down and world oil
prices plummet, causing inflation to fll, v, would be negative. In short, v, reflects
all exogenous events that dircctly influence inflanon.

Expected Inflation: Adaptive Expectations

As we have seen, expected inflation plays a key role in both the Phillips curve
equation for inflanon and the Fisher equation relaning nominal and real interest
rates. To keep the dynamic AD-A458 model simple, we assume that people form
their expectations of inflation based on the inflation they have recently abserved.
That is, people expect prices to continue rising at the same rate they have been
rsng, This 15 sometimes called the assumption of adaprive expectations. It can be
written as

Eixey =7

When forecasting in period ¢ what inflation rave wall prevail in period 14 1, peo-
ple simply look at inflaton in period ¢ and extrapolate it forward

The mame asumption applics in every period. Thus, when inflation was
observed n period ¢ — 1, people expected that rate to continue. This implies thae
E g% = w4,

This asumption about inflation expectations is adnitedly erude. Many people
are probably more sophisticated in forming their expectations, As we discussed in
Chapter 13, some cconomists advocate an approach called rational expectations,
according to which people optmally use all available information when forccast-
ing the future. Incorporating rational cxpectanons into the model 15, however,
beyond the scope of this book. (Moreover, the empirical validity of mtional expee-
fations i open to dispute)) The asumption of adaptive expectations greatly sim-
phifies the exposition of the theory without losing many of the model’s inaghts.
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The Nominal Interest Rate: The Monetary-Policy Rule

The last piecce of the model is the equation for monetary policy. We assume that
the central bank sets a target for the nominal interest rate i, based on inflabon
and output using this rule:

W=m ot pt Bulm = wt) + 6u(Y, - ).

In this equation, *¥ is the central bank’s target for the inflation rate. (For maost pur-
poses, target inflation can be assumed to be constang, but we will keep 3 time sub-
script on this variable so we can examine liter what happens when the centnl
bank changes its target.) Two key policy paramicters are 8- and @y, which are both
assumed to be greater than zero, They indicate how much the central bank allows
the interest mte target to respond o fluctuanons in mnflanon and ourput. The larg-
er the value of 8, the more responsive the central bank is to the devianion of infla-
tion from its target: the langer the value of §y, the more responsive the central bank
is to the deviation of income from its natural level. Reecall that g, the constant m
this equation, is the manral rate of interest (the real interest rate at which, in the
absence of any shock, the demand for goods and services equals the natural level
of eutput). This equation tells us how the central bank uses monetary pobey to
respond to any siuation it faces. That is, it tells us how the target for the nommal
interest rate chosen by the central bank responds to macroeconomic condinons.

To interpret this equation, it is best o focus not just on the nominal interest
rate i, but also on the real interest rate r. Recall that the real interest rate, rather
than the | interest rate, infl the demand for goods and services. So,
although the central bank sets a target for the nominal interest rate i, the banky
infl on the y works through the real interest rate v, By defintion,
the real interest rate is r, = i, — E,=,.¢, but with our expectation equation Ew.;
= m,, we can also write the real interest rate as s, — wp. Acconding to the eqia-
tion for manetary palicy, it inflanan s at its target (r, = ®7) and output is at i
matural level (Y, = F)), the last two terms in the equation are zero, and so the real
mterest rate equals the natural rare of interest p. As inflation rises above i tanget
(m > 7%} or output rises above its nataral level (Y, > ¥)), the real interest rate
rises, And as inflation falls below its target (=, < =7} or ourput falls below its nat-
ural Jevel (¥, < V), the real miterest rare falls

At this point, onc might naturally ask: what about the money supply? In pre-
vious chapters, such as Chapters 10 and 11, the money supply was typically taken
to be the policy instrument of the central bank, and the mterest rate adjusted 10
bring money supply and money demand into equilibrivm. Here, we turn that
logic on its head. The central hank is assumed to set a target for the nominal
interest rate. It then adjusts the money supply to whatever level is necesury 1o
ensure that the equilibrium interest rate (which balances money supply and
demand) hits the tanget,

The main advantage of using the interest rate, rather than the money
supply, as the policy instrument in the dynamic AD—AS model 1 that it &
mare realistic. Today, most central banks, including the Federal Reserve, et a
short-term target for the nominal interest rate, Keep i mind, though, that
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hitting that target requires adjustnients in the money supply. For this model,
we do not need to specify the equilibrium condition for the money market,
but we should remember that it is lurking in the background, When a cen-
tral bank decides to change the interest rate, it is also committing itself to
adjust the money supply accordingly.

CASE STUDY

The Taylor Rule

If you wanted to set interest rates to achieve low, stable inflation while avoiding
large fluctuations in output and employment, how would you do it? This is
exactly the question that the governors of the Federal Rieserve must ask them-
selves every day. The short-term policy instrument that the Fed now sets 1s the
Sfederal finds rare—the short-term interest rate at which banks make loans to one
another. Whenever the Federal Open Murket Committee meets, it chooses a tar-
get for the federal funds rate, The Fed’s bond traders are then told to conduet
open-market operations to hit the desired rarget.

The hard part of the Fed's job 1s choosing the target for the federal funds rate.
Two general guidelines are clear. First, when inflation heats up, the federal funds
rate should rise. An increase in the mterest rate will mean a smaller money sup-
ply and, eventually, lower investment, lower output, higher unemployment, and
reduced inflation., Second, when real economic activity slows—as reflected n
real GDP or unemployment—the federal funds rate should fall. A decrease in the
interest rate will mean a larger money supply and, eventually, higher investment,
higher output, and lower unemployment. These two guidelines are represented
by the monetary-pahicy equanion in the dynanmc A2 -AS model,

The Fed needs to go beyond these peneral guidelines, however, and decide
exactly how much to respond to changes in inflation and real economic activi-
ty. Stanford University economist John Taylor has proposed the following rule
for the federal funds rate:"

MNominal Federal Funds Wate = Inflation + 2.0
+0.5 (Inflation — 2.0} + 0.5 (GDP gap).

The GDP gap is the percentage by which real GDF deviates from an estmate of
its matural level, (For consistency with our dynamic AD=AS model, the GDP gap
here 15 taken to be positive it GDT rises above its natural level and negauve if it
falls below i)

According to the Taylor rule, the real federal funds rate—the nominal rate
munus inflaton—responds to inflation and the GDP gap. According to this rule,

" Jahn It Taylar, " Dscretian Versus Policy Rales in Practice,” Car megie-Rochester Conference Senes on
Public Palicy 39 (19933 195-214
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the real federal funds rate equals 2 percent when inflation is 2 percent and GDP
is at 1ts natural level. The first constant of 2 percent in this cquation can be inter-
preted as an estimate of the natural rare of interest p, and the second canstant of
2 percent subtracted from inflation can be interpreted as the Fed’s inflation tr-
get 77, For cach percentage point that intlation rises above 2 percent, the real
federal funds rate rises by (1.5 percent. Far each percentage point that real GDP
rises above its natural level, the real federal funds rate rises by 0.5 percent. Ifinfla-
tion falls below 2 percent or GDP moves below its natural level, the real fedenl
funds rate falls accordingly.

In addition to being simple and reasonable, the Taylor rule for monetary policy
ako resembles actual Fed behavior in recent years. Figure 14-1 shows the acnual
nominal federal funds rate and the tanget mte as deternined by Taylors proposed
rule. Notice how the two serics tend to move tegether. John Taylor’s monetary mle
may be more than an academic suggestion. To some degree, it may be the rule tha
the Federal Russerve governorns have been subconsciously following m

e L B L W W o W —— -
1987 1989 1991 1991 1955 1997 1999  20a1 2003 200§

b

2007 2008
Year

The Federal Funds Rate: Actual and Suggested This figure shows the federal

funds rate set by the Federal Reserve and the targer rate thar John Taylor's rule for

y policy would 4, Natice that the bwa series mowve closely together
Source: Federal Reserve Board, U 5. Dy f Commerce, LS Dep # Labor, and
auther's valouly Tei Taylor rule, the i rate s mensured s the percentage

change in the GDP deflatar over the previais fiur quartees, and the GDP gap iy measured i
et Limes the deviation of the unemployment rate from 55 natural rate {as shown m Frgure &1,
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EE) Solving the Model

We have now looked at each of the picces of the dynamic AD-AS model. To
summiarize, here are the five equations that make up the model:

=Yima(n—p) te The Demand for Goods and Services
r=i— By The Fisher Equation
= Eow + (Y, — V) 4w The Philhps Curve
Ema=mw, Adaptive Expectations

i=m ot pt 0hr—xh) + 0{Y,~ F)  The Monetary-Policy Rule

These five equations determine the paths of the model’s five endogenous van-
ables: output ¥, the real interest rate r, mflation 7, expected inflation By, .y, and
the nominal interest rate o,

Table 14-1 hsts all the variables and parameters in the maodel. In any period,
the five endogenouns variables are influenced by the four exogenous variables in

TABLE 14-1

| TheVariables and F < in the AD-AS Model
i Endogenous Variables
| L Outpuc
= Inflation
B Real interest rate
i Maminal interest rate
[ Espected inflatan
Exggenous Vartables
Y Matural level of ourpur
=} Central bank's varget for inflation
o Shock to the demand for goods and services
[ Shock to the Phillips curve (supply shock)
Predetermined Variable
E Previows penad's inflation
o The responzivencss of the demand for goods and
¥ services to the real interest rate
| ] The natural rate of interest
':‘ @ The responsiveness of inflation to output in the
b Phillips curve
N s, The responsiveness of the nominal interest rate 1o
inflation in the monetary-policy rule
ty The responsiveness of the nominal incerest rate 1o

output in the monetary-paolicy rule
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the equations as well as the previous penod’s mflation rate. Lagged inflation 7,
is called a predetermined wariable. That is, it 15 2 variable that was endogenous in the
past bu, because it is fixed by the time when we arrive in period 1, 5 essentially
exogenous for the purposes of finding the current equilibrium.

We arc almost ready to put these picces together to see how various shocks w0
the ecanomy influence the paths of these varables over time. Before doing o,
however, we need to establish the starung point for our analysis: the economy’s
long-run equilibrium.

The Long-Run Equilibrium

The long-run equilibrium represents the normal state around which the econo-
my Buctuates. It occurs when there are no shocks (¢, = v, = 0) and inflation has
stabilized (m = x,_;).

Straightforward algebra applied to the above five equations can be used to ver-
ify these long-run values:

m=wr
Emi =77,
W=p+ .

1n words, the long-run equilibrium s deseribed s follows: output and the real
interest rate are at their namiral values, inflaton and expected inflation are at the
target rate of inflation, and the nomimal nterest rate equals the natunal rate of
interest plus target inflation.

The long-run equilibrium of this model refleces two related principles: the
clamical dichotomy and monetary neamality Reecall thar the elasical dichotonsy
15 the separation of real from nominal varables, and monetary neutrality i the
property acconding to which monetary policy does not mfluence real varubles,
The equations immediately above show that the central bank's inflaton target =}
nfluences only nflation m, expected nilation Ew,. , and the nominal mterest
rate i, If the central bank raises its inflation target, then inflation, expected infla-
tion, and the nominal interest rate all ncrease by the same amount. The real
variables—output Y] and the real interest rate r—do not depend on manctary
policy. In these ways, the long-run equilibrium of the dynamic AD-AS model
mirrors the classical models we examined in Chaprers 3 1o 8.

The Dynamic Aggregate Supply Curve

To study the behavior of this econonw in the short run, it i usefid t analyze the
maodel graphically. Because graphs have two axes, we need 1o focus on nwo varables
We will use output ¥, and inflation =, as the variables on the two axes hecamse thee
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are the variables of central mterest. As in the conventional AD-AS model, output
will be on the horizontal axis. But becawse the price level has now faded into the
background, the verneal axis in our graphs wall now represent the inflation rate.

To generate this graph, we need two eguations that summarize the relation-
ships berween output ¥, and inflation =, These equations are derived from the
five equations of the model we have alieady seen, To isolate the relationships
between ¥ and w, however, we need to use a bit of algebra to climinate the other
three :ndogrnnus nrmb.l.n:s (res b, and By_ym).

The first relati

output and inflation comes almost dircctly

from the Phillips curve :qumun We can et rid of the ane :ndog:u:uui variable
in the equation (E,.,m) by using the expectatiens equanon (E_ym, = m_y) 1o
substitute past inflanon m,_y for expected mflanon By, With this substitution,
the equation for the Phillips curve becomes

m=mo + el =) +u,. (DA4S)

This equation relates inflation w, and output ¥; for given values of two exoge=
nous variables (¥} and ») and a predetermined variable ().

Figure 14-2 graphs the relationship between inflation w, and outpur Y,
described by this equation. We call this upward-sloping curve the dynamic
aggregate supply curve, or 2AS. The dynamic aggregate supply curve is similar
to the aggregate supply curve we saw in Chapter 13, except that inflation
rather than the price level is on the vertical axis. The DAS curve shows how
inflation is related to output in the shoet ron. Its upward slope reflects the
Phillips curve: Other things equal, high levels of economic activity are associ-
ated with high inflation.

The BAS curve is dawn for given values of past inflation x,_y, the natunal
leve! of output ¥, and the supply shock v, If any onc of these three variables
changes, the DAS curve shifts, One of our tasks ahead is to trace our the impli-
cattons of such shifts. Hut fiest, we need another curve.

FIGURE 14-2

Inflation, &

The Dynamic Aggregate Supply
Curve The dynamic aggregate supply
S— curve DAS, shews a positive associa-
sunply, DAS, tion between output ¥} and inflation
- ;. Its upward slope reflecrs the
Phillips eurve relationship: Other
Ikun@ !qul high levels of econamic
hllaum.'l‘h dylnmkm .

3 E!
ply curve s drawn for gven vsliuuu:?
past inflation m.,, the natural level of
output ¥, and the supply shock u,,
When these variables change, th

curve shifts.

Income, output, ¥
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The Dynamic Aggregate Demand Curve

The dynamic aggregate supply curve is one of the two relationships between
output and inflation that determine the economy’s short-run equilibrium, The
other telationship is (no surprise) the dynamic agprepate demand curve. We
derive it by combining four equations from the model and then elininating all
the endogenous variables other than ourpur and inflation.

We begin with the demand for goods and services:

Yi=¥-a(i—p) +e
To eliminate the endogenous variable r, the real interest rate, we use the Fher
equation to substitute §, — gz for re
Yi=Ti—o b= Emag = p) + e
To ehiminate another endogenous varable, the nomunal mterest rate 1, we use the
manctary-palicy equation to substitute for i
Yo=Vi-alntpt blm-—a)+ 06T - Exna-plte

Mext, to eliminate the endogenous varuable of expected inflation Ex,,,, we ue
our equation for inflation expectations to substitute w, for Em:

ima kot elm = w4 (Y =) —m—pl +

Y=
Naotice that the positive x, and p inside the brackers cancel the negative ones.
The equation simplifics o

Y= Fim e [0dm, = 2] + 03V, - )] + e,
If we now bring like terms together and salve for Y, we obtam
Y= ¥ = [abe /(1 + aby)|(m — =) + |11 + ad)] e (DAD)

This equation relates output ¥, to mflation =, for gwven values of three exoge-
nous variables (V;, 7%, and ¢).

Figure 14-3 graphs the relanonship between milaion = and output ¥,
described by this equation. We call this downward-sloping curve the dymams
aggregate devaend aerve, or DAD, The DAL curve shows how the quantity of out-
put demanded i related to mflanon i the short run. It s dewn holding con-
stant the natural level of output ¥, the inflation target w7, and the demand shock
& If any one of these three variables changes, the 124D curve shifts. We wall
examine the effect of such shifts shortly.

It is tempning to think of this dynamic aggregate demand curve a4 nothing
more than the standard aggregate demand curve from Chapter 11 with infla-
tion, rather than the price level, on the vertical axis. In some ways, they are
similar; they both embody the hnk between the interest rate and the demand
for goods and services. But there is an important difference. The conventional
aggregate demand curve i Chaprer 11 is drawn for a given money supply. By
contrast, because the monetary-policy rule was used to derive the dvnamic
goregute d d eq the dy geregate d d curve is drawn for
a given rule for monetary policy. Under that rule, the central bank sets the
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FIGURE 1

Inflatian, =

The Dynamic Aggregate Demand
Curve The dynamic aggregate
demand curve shows a negative associ-
ation beoween owtpur and inflation, Its
dewnward slope reflects monetary pol-
icy and the demand for goods and ser-
vices; a high fevel of inflation causes
the ceneral bank to raise nominal and

real interest rates, which in tum
reduces the demand for goods and
services. The dynamic

e
Dynamic aggregate demand curve 15 drawn for grven val-
demand, DAD, ues of the natural level of output ¥,
the inflation targee #7, and the

Income, cutput, ¥ demand shock ¢, When these exoge-
nous variables change, the curve shifis.

interest rate based on macroeconomic conditions, and it allows the money sup-
ply to adjust accordingly,

The dy ic aguregate d 1 curve is d 1 soping because of the
following mechanism. When imflation rises, the central bank follows i rule and
responds by increasing the nomimal nterest rate. Becanse the rule specifies thar
the central bank raise the nommal interest rate by more than the increase in infla-
won, the real interest rate rises as well The increase in the real interest rate
reduces the quanuty of goods and services demanded. This negative association
between inflation and quantity demanded, working through central bank policy,
makes the dynamic aggregate demand curve slope downward.

The dynamic aggregate demand curve shifis in response ta changes in fiscal
and monetary policy. As we noted earlier, the shock varable ¢ reflects changes
i govermment spending and taxes (among other things). Any change in fiscal
policy that increases the demand for goods and services means a positive value
of ¢ and a shift of the DAD curve to the right. Any change in fiscal policy thar
decreases the demand for goods and services means a negative valoe of ¢ and a
shift of the DAD curve to the lefi.

Monetary policy enters the dynamic aggregate demand curve through the mr-
get inflation rate #7. The DAD equation shows that, other things equal, an
increase in o} raises the quantty of output demanded, (There are two negative
signs in front of =} so the effect 15 positive.) Here i the mechanism thae lies
behind this mathematical result: When the central bank raises its targer for infla-
tion, it pursucs 2 more expansionary monetary policy by reducing the nominal
interest rate. The lower nominal interest rate in turn means a lower real interest
rate, which stimulates spending on goods and services, Thus, outpur is higher for
any given inflation rate, so the dynamic aggregate demand curve shifis w the
right. Conversely, when the central bank reduces its target for iflation, it rises
nominal and real interest rates, therehy dampenimg demand for goods and ser-
vices and shifting the dynamic aggregate demand curve to the lefe
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The Short-Run Equilibrium

The cconomy’s short-run equilibrium is determined by the intersection of the
dynamic aggregate demand curve and the dynamic aggregate supply carve
The cconomy can be represented algebraically vsing the two equations we
have just derived.

Y= V- [ /(1 + aby)]im — x7) + [1/(1 + afy)]e, (DAD)
= may + (Y = )+ (DAS)

In any period ¢, these equations tagether determine two endogenous variables
inflarion m and output ¥}, The solution depends on five other variables that are
exapenous (ar at least determined prior to period f). These exogenoos (and pre-
determined) variables are the natural level of output ¥, the cenmal banks target
inflarion rate w¥, the shock to demand ¢, the shock to supply v, and the prev-
ous periods rate of inflation .

Taking these exogenous variables as given, we can llustrate the coonomy’s
short-run equilibrium as the intersection of the dynamic aggregate denand
curve and the dynamic aggregate supply curve, a3 in Figure 14-4. The short-nun
equilibrium level of output ¥, can be less than its natural level ¥, as it is in thi
figgure, greater than its narural level, or equal to it As we have seen, when the
ecanomy is in long-run equilibrium, output is at it nataral level (¥; =T

The short-ron equilibrium determines not only the level of outpue ¥; bue alio
the inflation ratc m,. In the subsequent period (¢ + 1), this inflaton rate will
become the ligged inflation rate that influences the posiion of the dynamic
agregate supply curve. This connection between periods generates the dynamic
patterns that we will examine below. That 15, one penod of nme s linked to the
next through expectabons about inflation. A shock in period 1 affects inflaton
period ¢+, which in turn affecs the inflation thar people expect for period 1+ 1
Expected inflation i period ¢ + 1 in rn affeens the postion of the dynamic

The Short-Run Equilibrium The
short-run equilibrium is determined
by the intersection of the dynamic
aggregate demand curve and the
dynamic aggregate supply curve. This
equilbrium determines the inflation
race and level of autput that prevail in
period ¢ In the equilibnum shown in
this figure, the short-run equilibrium
level af output ¥, Falls shore of the
economy’s natural level of cutpue T,

DAD,

¥e Income, output, ¥
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aggregate supply curve in that period, which in urn affects output and inflation
in period ¢ + 1, which then affects expected inflation in period ¢ + 2, and s0 on.

These linkages of economic outcomes across time periods will become clear
as we work throuph a series of examples.

(EE) Using the Model

Lets now use the dynamic AD=AS model o analyze how the economy
responds to changes in the exogenons variables. The four exogenous variables in
the model are the natural level of autput ¥, the supply shock w, the demand
shock ¢, and the central bank’s intlation target wf. To keep things simple, we will
assume that the cconomy always begin in long-run equilibrium and is then sub-
ject toa change in one of the exogenous variables, We also assume that the other
exogenous variables are held constant.

Long-Run Growth

The econamy’s natural level of output ¥ changes over time because of pop-
ulation growth, capital aceumulation, and technological progress, as discussed
in Chapters 7 and 8. Figure 14-5 illustrates the effect of an increase in ¥,
Because this variable affects both the dynamic aggregate demand curve and
the dynamic aggregate supply curve, both curves shift. In fact, they both shife
to the right by exactly the amount that ¥, has increased.

FIGURE 14-5

Iellatkan, An Increase in the Natural
1. Wihen the natiral Level of Qutput If the nac-
level of autpiet increases, ... ural level of ourpur ¥ increas-

= €5, both the dynamic

. ey doex Y ]l 're1. SR i AS gate demand curve ln:&sﬁ:

el curve shifts to the right, ... . dynamic aggregate supply

o curve shift to the right by the

't same amount. Output ¥,

DAS, mncreases, but inflation =,

remaing the same,

¥y e ¥y Income, output, ¥
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The shifts in these curves maove the economy’s equilibrium in the fgure from
point A to point B. OQutput Y, increases by exactly as much as the natural level
¥;. Inflation is unchanged.

The story behind these conclusions is as follows: When the natural level of
output increascs, the economy can produce a larger quanncy of goods and ser-
vices. This is represented by the rightward shift in the dynamic aggregate supply
curve. At the same time, the mncrease in the narural level of output makes people
ticher. Other things equal, rh.:y want to buy more goods and i, This is

d by the nigh d shift in the dy garegate d d curve. The
simultancous shifts in supply .md demand mncrease the economy’s outpur with-
out putting either upvnrd or d d on inflation. In this way, the

¥ can exp: e long gm\nll and a stable inflation rate.

A Shock to Aggregate Supply

Consider now a shack to aggregate supply: In particular, suppose that w, rises to |
petcent for ane period and subsequently returns to zero. This shock to the Phillips
curve might occur, for example, because an international oil cartel pushes up prices
or because new union agreements raise wages and, thereby, the costs of production
In general, the supply shock v, captures any event that influcnces inflanon beyond
expected inflaion E,_yx, and current econonuic activity, as measured by ¥, - 7
Figure 14-6 shows the result. In period 1, when the shock occurs, the dynam-
ic aggregate supply curve shifts upward from DAS, ; to DAS, To be precise, the

FIGURE 14-6

Inflation,

2. causing
inflatian £

rise...

A Supply Shock A susply
shock in penod ¢ shifis the
dynamic aggregate supply
curve upward from DAS,
1o DAS, The

aggregate demand curve 5
unchanged. The econamy’s
short-run equilibrium
moves from pomt A to
point B, Inflation naes and
outpur falls In the subse-
quene period (£4 1), the
dynamic

DADy

3. and oulput ta fall e

e T
A Income, output, ¥ aiue of zero, but inflation
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curve shifts upward by exactly the size of the shock, which we asumed to be 1
percentage point. Because the supply shock v, & not a variable in the dynanuc
aggregate demand equation, the DAD curve is unchanged. Therefore, the econ-
omy maoves along the dynamic aggregate demand curve from point A to point
B. As the figure illustrates, the supply shock in periad 1 causes intlation to rise ta
wand output to [l to ¥

These effects work i part through the reaction of monetary pohicy to the
shock. When the supply shock causes inflation to rise, the central bank responds
by following its policy rule and mising nominal and real interest rates. The high-
er real interest rate reduces the quantity of goods and services demanded, which
depresses output below its natural level. (This series of events 15 represented by
the movement along the DAD curve from point A to pomnt B) The lower level
of output dampens the inflitionary pressure to some degree, so inflation rises
somewhat less than the ininal shock.

The Numerical Calibration and Simulation

The test presents some numerical simulations of | my's natural rate of interest p is 2 percent. The
the dynamic AD-AS model. When interpreting | Phillips curve parameter ¢ = 0.25 implies thac
these results, it is easiest to think of each period | when output is 1 percent above its natural level,
as representing one year, We examine the impact | inflation rises by 0.25 percentage point. The
of the change in the year of the shock (period t) |

parameters for the monetary policy rule f,=0.5
and over the subsequent 12 years. and Oy = 0.5 are those suggested by John Taylor

The | use these p rvalues: and are reasonable approximations of the behav-
F: = 100. i ior of the Federal Reserve.

In all cases, the simulations assume a change

=20, | of 1 percentage paint in the exogenous variable

| of interest. Larger shocks would have qualitative-

= 1.0 | ly similar effects, but the magnitudes would be

| propartionately greater, For example, o shock of

p=20. | 3 percentage points would affect all the variables

: in the same way as a shock of 1 percentage paint,

4 =025, | but the movements would be three dmes as large
| as in the simulation shown.

0,=05. | The graphs of the time paths of the variables

0,-05 after a shock (shown in Figures 14-7, 14-9, and

| 14-11) are called impulse response finctions. The

Here is how to interpret these numbers. The nat- | word “impulse” refers to the shock, and

ural level of autpuc ¥, is 100; as a result of choos- |

ing this convenient number, fluctuations in ¥, = ¥,
can be viewed as percentage deviations of output
from its natural level. The central bank's inflation
target wf 15 2 percent. The parameter o = 1.0
implies that a 1-percentage-point increase in the
real interest rate reduces ourpur demand by 1,
which is 1 percent of its natural level, The econo-

“response function” refers to how the endoge-
nous vanables respond to the shock over time.
These simulated impulse response functions are
ane way o sHustrare how the medel works, They
show how the endogenous vanables move when
a shock hits the economy, how these vanables
adjust in subsequent penods, and how they are
correlated with one another over time.
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In the periods after the shock occurs, expected inflation is higher because
expectations depend on past inflation. In period 1+ 1, for instance, the cconomy
is at point C. Even though the shock variable v, returns to its normal value of zem,
the dynamic aggregate supply curve does not immediately return to its imtial
position. Instead, it slowly shifis back downward toward its initial postion DAS,
as a2 lower level of economic actvary reduces inflation and thereby expectations of
furure inflation. Throughout this process, output remains below its natural level,

Figure 14-7 shows the time paths of the key variables in the model in response
to the shock. (These simulations are based on realistic parameter values: see the

{a} Supply Shack The Dynamic Response to a Supply
Shock This figure shows the responses
of the key vanables over ime to a one-
time supply shock

e N i W S IR
B=2 0 kR 1ed 1rE EeB At 12
Time
(b) Oupur (d) Inflation
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nearby FYT box for their deseription.) As panel (a) shows, the shock w, spikes
upward by 1 percentage point in period ¢ and then returns to zero in subsequent
periods. Inflation, shown i panel (d), rises by 0.9 percentage point and gradual-
Iy returns to s target of 2 percent over a long period of nine, Outpur, shown in
panel (b), falls in response to the supply shock but also eventually returns to its
natural level.

The figure akso shows the paths of nominal and real interest rates. In the peri-
od of the supply shock, the nominal interest rate, shown in panel (e), increases by
1.2 percentage points, and the real interest tate, in panel (c}, increases by 0.3 per-
centage points. Both interest rates return to their normal values as the economy
returns to its Jong-run equilibrium,

These figures illustrate the phenomenon of stagflation in the dynamic
AD=AS model. A supply shock causes inflation to rise, which in turn increas-
e expected inflation. As the centeal bank applies its rule for monetary
policy and responds by rasing interest rates, it gradually squeezes inflation

out of the system, but anly at the cost of a prolonged downturn in econom-
i€ ACTIVity.

A Shock to Aggregate Demand

Now let’s consider a shock to aggregate demand. To be realistic, the shock is
asumed to persist over several periods. In particular, suppose that ¢, =1 for five
periods and then returns to its normal value of rero. This positive dhock e,
might represent, for example, 3 war that increases government purchases or a
stock market bubble that mcreases wealth and thereby consumption spending,
In general, the demand shock captures any event that influences the demand
far goods and services for given values of the namral level of output ¥, and the
real interest rate r,.

Figure 14-8 shows the result. In peniad 1, when the shock occurs, the dynam-
1c agpregate demand curve shilis wo the right from DAD, ;w0 DAD,. Because
the demand shock ¢ 1s not a vanable i the dynamic aggregate supply cquation,
the DAS curve is unchanged from period 1= 1 to period 1, The cconomy nioves
along the dynamic aggregate supply curve from point A ta point B, Output and
intlation both increase,

Once ygain, these effects work in part through the reaction of monetary pol-
iy to the shuck. When the denand shock causes output and inflation to rise, the
central bank responds by inereasing the nominal and real interest rates. Because
a higher real interest rate reduces the quantity of goods and services demanded,
it partly offiets the expansionary effects of the demand shock.

In the periods after the shock occurs, expected inflation is higher because
expectations depend on past inflavion. As a result, the dynamic aggregate supply
curve shifis upward repeatedly; as 1t does so, it continually reduces output and
increases inflation. [n the figure, the cconomy goes ffom point B in the inital
period of the shock to poines C, D, E, and F in subsequent periods.

In the sixth period (t + 5), the demand shock disappears. At this time, the
dymamic aggregate demand curve returns to its initial posinon. However, the
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LA
Inflaticn,
5. When the o 4 o
output falls, and 4 1 DASp. 3 4, I subsequent
the economy begins 1 e i
It return o it Mpas DAS, .5 epected
 Inibsal equilibriam. : shifls the DAS
I DAS, 1y 2R
I DAS; 4 ¢
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Fa drcreie .

A Demand Shock This figure shows the effects ura pesitive demand shock in per-
od t that lasts for five periods. The shock immediarely shifis the dy

“demand curve to the nght from DAD,_, to DAD,. The eco nomy moves fram point A
to point B, Both inflation and output rise. In the nest period, the dynamic aggregare
supply curve shifis to DAS, ., because af increased expected inflation. The ecanomy
maves from point B to peint C, and then in subsequent penods 1o poinis D, E, and
F. When the demand shock disappears after five periods, the dynamic aggregate
demand curve shiftz back to its initial position, and the econamy moves from poing
F to point G. Output falls below its natural level, and inflation stars to fall Over
time, the dynamic aggregate supply curve starts shifting downward, and the econo-
my gradually retumns to its initial equilibnum, point A

economy does not immediately return to s inatal equulibrium, point A, The peri-
od of high demand has increased inflation and thereby expected mflition. High
expected inflation keeps the dynamic agrregate supply curve hugher than it was ini-
tially. As a result, when demand fills off, the cconomy’s equilibrium moves to pomt
G, and output falls to Y,,5, which is below its natural level. The economy then grad-
ually recovers, as the higher-than-target inflation 15 squeezed out of the syrem.
Figure 14-4 shows the time path of the key variables in the model in respanse
to the demand shock. Note that the positive demand shock increases real and
nominal interest rates. When the demand shock disappears, both interest rates
fall. These responses accur because when the central bank sets the nominal inter-
o5t rate, it takes into account both inflation rates and deviations of output from

sts natural level
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FIGURE 14-9

{a) Demand Shack The R toaD d
o 20T Shock This figure shows the responses
i 15k of the key variables over time to a posi-

tive 1-percent demand shock thart lasts

o/ \ far five periods.
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A Shift in Monetary Policy

Suppose that the central bank decides 1o reduce its target for the inflation rate,
Specifically, imagine that, in period 1, ¥ falls from 2 percent to 1 percent and
thereafier remains at that lower level, Let’s consider how the economy will react
to this change in monetary policy.

ecall that the inflanon target enters the model as an exogenous variable in
the dynanur aggregate demand curve, When the inflavon target falls, the DAD
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curve shifts to the left, as shown in Figure 14-10. (T be precise, it shifts down-
ward by exactly 1 percentage puint.) Because target inflation does not enter the
dynamic aggrepate supply cquation, the DAS curve docs not shift inihally. The
economy moves from its initial equilibrium, point A, to a new equilibrium, point
B. Qutput and inflation both fall.

Monetary policy i, not surprisingly, key to the explanation of this outcome.
When the central bank lowers is mnget for inflanon, current mflaton 15 now above
the target, so the central bank follows its policy rule and raises real and nominal
interest rates. The higher real interest rate reduces the demand for goods and ser-
vices. When output falls, the Phillips curve fells us thar mflation falls as well.

Lower inflation, in tum, reduces the inflavon rate that people expect to pre-
vail in the next period. In period t+ 1, lower expected inflation dhifis the dynam-
ic aggregate supply curve downward, to D45, (To be precise, the curve shifts
downwand by exactly the fall m expected inflation.) This shift moves the econ-
omy from point B to point C, further reducing inflation and expanding output.
Over time, as inflacion contnues o fall and the DAS curve contnucs to thift

FIGURE 14-10

1, A redaction mn target mﬂnmn akifis
alistion. the DAD gurve dowmard, ..

DAD, warlput af its matural lovel and
1 nflation ot it oow, bewer target.

DAD,

(A

—¥ l. ‘ Income, outpur, ¥

et

A Reduction in Target I 3 in varget infla-
tion in period ¢ shifts the dymamic :g.grqg,au demand curve to the lef
from DADy-, 10 DAD,, 14y, - - - . Inicially, the economy moves fram pounk
At point B, Both inflation and autput fall. In the subsequent penad,
because expected inflation falls, the dynamic aggregate supply curve
shifts downward, The econamy moves from paint B to point C in penind
£+ 1. Over time, as :wpe:red inflation &Ih and the dynamic W
supply curve ly shifs d

new equilibrium at po.n: Z. Output r:tuma 1o its natural lrv:J Vau, and
inflation ends at its new, lower target (wf, ;. =1 percent)
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toward DASs, ., the economy approaches a new lo
Z, where output is back at its natural level (Y=Y
lower rarget (73,41, =1 percent).

Figure 14-11 shows the response of the variables over time to 2 reduction in tar-
get inflation. Note in panel (e} the time path of the nominal interest rate i, Before
the change m policy, the nominal interest rate is at its long-run value of 4.0 percent
(which equals the natural real interest rate p of 2 percent plus target inflaton wf_y
of 2 percent). When tarpet inflation falls to 1 percent, the nominal interest rate rises

~run equilibrivm at poine
“u) and inflation is at its new

FIGURE 14-11
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to 4.2 percent. Over nime, however, the nominal interest rate falls 2« infladion and
expected inflation fall toward the new target mate; eventually, i, approaches its new
Tong-run value of 3.0 percent. Thus, a shift toward a lower inflation tanget increas-
es the nominal interest pate in the short mun but decreases it in the long run.

We close with a caveat: Throughout this analysis we have maintained the
assumption of adaptive expectations. That is, we have assumed that people form
their expectations of inflation based on the inflanon they have recently experi-
enced, It is possible, however, that if the central bank makes a credible
announcement of its new policy of lower target inflation, people will respond
by alteriny their expectations of inflanon immediately. That is, they may form
expectations rationally, based on the palicy announcement, rather than adip-
tively, based on what they have experienced. (We discussed this posaibility in
Chapter 13)) If so, the dynanuc aggregate supply curve will shift downward
immediately upon the change 1 policy, just when the dynamic aggregate
demand curve shifts downward. In this case, the economy will instantly reach ity
new long-run equilibrium. By contrast, if people do not believe an announced
policy of low inflation until they see it, then the asumption of adaptive expec-
tations is appropriate, and the transition path to lower inflation wall iwvolve 2
period of lost output, as shown m Figure 14-11

EE) Two Applications: Lessons
for Monetary Policy

So far in this chapter, we have ssembled a dynamic model of inflation and outpat
and used it to show how various shocks affect the ome paths of output, nflanon, and
interest rates, We now wse the model 1o shed light on the design of monetary policy.
It is worth pausing at this point to consider what we mean by the phrae “the
design of monetary policy” So far in this analysis, the central bank has had a sum-
ple role: it mercly had to adjust the moncy supply to ensure that the nominal
interest rate hit the tanget level prescribed by the monetary-policy rule. The two
key parameters of that policy rule are &, (the responsiveness of the target meer-
et rate o inflation) and 8y (the resyp ness of the taget interest rate to oot-
put). We have taken these paramieters as given without discusang how they are
chosen. Mew that we know how the model works, we can consider a decper
question: what should the parameters of the monetary policy rule be?

The Tradeoff Between Output Variability
and Inflation Variability

Consider the impact of a supply shock on output and inflanon, Acconding vo the
dynamic AD-AS model, the impact of this shock depends crucnlly on the sdope
of the dynamic agzregate demand curve. In particular, the slope of the BAD
curve determines whether a supply shock has a large or small impact on output
and inflation.
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This phenomenon 15 illustrated in Figure 14-12. In the two panels of this fig-
ure, the economy experiences the same supply shock. In panel (a), the dynamic
aggregate demand curve is nearly flat, so the shock has a small effeet on inflation

but 1 lige effect on output. In panel (b), the dynamic agyre;

gate demand curve

i stzep, so the shock has a large effect on inflation but a small effect on output,
Why s this important for monetary policy? Because the central bank can
influence the slope of the dynanuc aggregate demand curve. Recall the equation

for the DAD curve:

o= [/ (1 + ab)](m — w7) + [1/(1 + aby)] &
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Two Possible
Responses to a
Supply Shock When
the dynamic aggregate
demand curve is rela-
tively flac, as in panel
{a), a supply shack has
a small effect on infla-
tion but a large effece
on output, When the
dynamic aggregate
demand curve is rela-
tively steep, as in panel
(), the same supply
shack has a large effect
on inflation but a small
effect on output. The
slope of the dynamic
egate demand curve
Is based in part on the
paramecers of moncrary
policy (@, and 8,),
which describe how
much interest rates
respond ta changes in
inflation and ourpur.
When choosing these
arameters, the central
nk faces a tradeoff
becween the variability
of inflation and the wari-
ability of aurpur.
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Two key parameters here are 6. and 6y, which govern how much the centrl
bank's interest rate target responds to changes in inflation and output. When the
central bank chooses these policy parameters, it determines the slope of the DAD
curve and thus the ec y’s short-run resp to supply shocks.

On the one hand, suppose that, when setting the interest rate, the central
bank respond: gly to inflation (6, is large) and weakly to output (8 is
small). In this case, the coefficient on inflation in the above equation is lrge.
That is, a small change in inflation has a large cffect on ourput. As a result, the
dynamic aggregate demand curve is relanvely flat, and supply shocks hawe
large effects on output but small effects on inflation. The story goes like this:
When the economy experiences a supply shock that pushes up inflation, the
central bank’s policy rule has it respond vigorously with higher interest rates.
Sharply higher interest rates significandy reduce the quantity of goods and
services demanded, thereby leading to 3 large recession that dampens the
inflationary impact of the shock (which wis the purpose of the monetary pol-
icy response).

On the other hand, suppose that, when setting the interest rate, the centrl
bank respands weakly o inflatian (8, s small) bu serongly v outpur (8 is ling)
In this case, the cocllicient on inflation in the above equation i small, which
means that even a large change in inflation has anly a small effect on autpue. Ay
a result, the dynamic apuregate demand curve s relatively steep, and supply
shocks have small effiects on output but large effects on inflation. The story & just
the opposite as before: Now, when the economy experiences a supply shock that
pushes up inflation, the central bank’s palicy rule has it respond with only slight-
Iy higher interest rates. This small policy response avoids a lange recession bt
ace dates the inil. ary shock,

In its choice of monetary policy, the central bank determines which of
these two scenarios will play ont. That is, when setting the policy parameters
B and @y, the central bank chooses whether to make the ecanomy look more
like panel (a3} or more like panel (b) of Figure 14-12, When making ths
choice, the central bank faces a wadeotl between output varuability and mfls-
tion variability, The central bank can be 3 hand-line inflation fghter, 2 in
panel (a), in which case inflation is stable but output is volatile. Alternanively,
it can be more accommodative, as in pancl (b), m which case inflation 1
volatile but output is more stable. It can also choose some position i between
these two extremes

One job of a central bank is 1o promote economic stability, There are, how=
ever, various dimensions to this charge. When there are tradeofs to be made, the
central bank has to determine what kind of stability to pursue, The dynamc
AD-AS mode] shows that one fundamental tradeoff 1s hetween the varabiliy
in inflation and the variability in output.

Note that this tradeoff is very different from a simple tradeoff between
inflation and output. In the long run of this model, inflation goes to its tar-
get, and output goes to its narural level, Consistent wath classical macroeco-
nomic theory, policymakers do not face 3 long-run tradeofl between inflanon
and output. Instead, they face a choice abour which of these two measures of
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macrocconamic performance they want to stabilize. When deciding on the
parameters of the monetary-policy rule, they determine whether supply

shocks lead 1o inflation variability, output variability, or some combination af
the twa.

The Fed Versus the European Central Bank

According to the dynamic AD-AS model, a key policy choice facing any cen-
tral bank concerns the parameters of its policy rule. The monetary parameters 0,
and 8y determine how much the interest rate responds to macroeconomic con-
ditions, Ax we have just seen, these responses in turn determine the volatility of
ntlation and outpur,

The US, Federal Reeserve and the European Central Bank (ECB) appear o
have different approaches to this decision. The legislation that created the Fed
states explicitly that its goal 15 “to promote effectively the goals of maxinium
employment, stable prices, and moderate long-term interest rates.” Because the
Fed is supposed to stabilize both employment and prices, it 15 said to have a dual
mandate. (The third goal—moderate long-term mrerest rates—should follow
naturally from stable prices.) By contrast, the ECH says on its Web site that “the
primary objective of the ECB% monetary policy 15 to maintain price stabilicy.
The ECB aims at inflation rates of below, but close to, 2% over the medium
term." All other macroeconomic goals, including stability of output and employ-
mient, appear ta be secondary.

We can interpret these differences in light of our model. Compared to the
Fed, the ECH seems to give more weight to mtlanon stability and less weighe 1o
output stability, This diference in objectives should be reflected in the parame-
tens of the monctary-policy rules, To achieve its dual mandate, the Fed would
respond more o output and less o milation than the ECB would.

A case in point occurred in 2008 when the world economy was experi-
encing nising oil prices, a financial crisis, and a slowdown in economic activ-
iy, The Fed responded to these events by lowering interest rates from about
5 percent to a range of 0 ta (.25 percent over the course of a year. The ECH,
facing a similar situation, also cut interest rates—bue by much less. The ECB
was less concerned about recession and more concerned about keeping infla-
tion in check.

The dynamic AD-AS model predicts that, other things equal, the policy of the
ECH should, over time, lead to more variable output and more sable inflation,
Testing this prediction, however, is difficult for two reasons. First, because the ECB
was established only in 1998, there i not yet enough dat to establish the long-
werm cffeces of its policy: Second, and perhaps maore important, ather things are
not always cqual. Europe and the United States differ in nuany ways beyond the
policies of their central banks, and these other differences may affect output and
nflation in ways unrelated to differences in monetary-policy priorities. u
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The Taylor Principle

How much should the nominal interest rate set by the central bank respond o
changes in inflaton? The dynamic AD-AS model does not give a definiove
answer, but it does offer an important guidcline.

Recall the equation for monetary policy:

ii=m ot pt b — )+ (Y -¥).

According to this equan a l-percentage-point increase in inflation =,
induces an increase in the nominal interest rate i, of 1 + 8, percentage points.
Because we assume that that @, is greater than zero, whenever inflanon
inereases, the central bank raises the nominal interest rate by an even larger
amount,

Imagine, however, that the cenrral bank behaved differenty and, instead,
increased the nominal interest rate by less than the increase in inflation. In ths
case, the monetary policy parameter 8 would be less than zero. This change
would profoundly alter the model Recall that the dynamic aggregate denund
equation is:

Y, == [t /{1 + aby)(xm — 1) + [1/(1 + ad)] «

If 8, is negative, then an increase ininflation would increase the quantity of
output demanded, and the dynamic aggregate demand curve would be
upward sloping.

An upward-sloping DAD curve leads to unstable inflation, as illustrated
Figure 14-13, Supposc that in period ¢ there is a one-time positive shock to
aggregate demand, That is, for one period only, the dynamic aggregate demand
curve shifts to the right, to DAD,; in the nest penod, it returns to its onigi-
nal position. In period ¢, the economy moves from point A o point B, Out-
put and inflation rise. In the next period, becanse higher inflation has mcreased
expected inflation, the dynamic agprepate supply curve shilts upward, to
DAS . The evonomy moves from point B to pont C. But becante we are
asuming in this case that the dynamic aggregate demand curve is upwand
sloping. ourput remains above the narural level, even though demand shock
has disappeared. Thus, inflation rises yet again, shifting the DAS curve farther
upward in the next period, moving the cconomy to pomt 1. And so on. Infl-
tion continues to rise with no end in sight.

The economic intuition may be casier to understand than the geometry.
A positive demand shock increases output and inflation. If the central bank
does not increase the nominal interest rate sufficienty, the real interest e
falls. A lower real interest rate increases the quantity of goods and services
demanded. Higher output purs further upward pressure on inflation, which m
turn lowers the real interest rate yet again. The result is inflation spiraling out
of control.

The dynamic AD—AS8 model leads to a strong conclusion: For inflation f
be stable, the central barde must respond to an increase in onflation witl an even greater
increase in the neminal inierest rate. This conclusion 15 sometimes: called the
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Tha Impartance of the Taylor Principle This figure shaws the impact
of a demand shock in an cconomy that does not sansfy the Taylor
pmlﬂlh s0 the dynamic aggregate demand curve is upward sloping.

A demand shock moves the DAD curve to the right for ene period, to
DAD,, and the economy moves r‘n:m point A to point B Bnd! output and
nfation increase, The rise in infl and, in
the next period, shifts the dynamic aggregate wpplr curve upward to
DAS;ir. Therefore, in period £+ 1, the ccanomy then moves fram paint B
to point C. Because the DAD curve is upward sloping, outpur is still above
the natural level, so inflation continues to increase. In penod £+ 2, the
ccunomy moves to point D, where output and inflation are even higher,
Inflation spirals out of control,

Tayler principle, after economist John Taylor, who emphasized its impor-
tance in the design of monetary policy, Most of our analysis in this chapter
asumed that the Taylor principle holds (that 15, we assumed that 8, > 0).
We can see now that there 15 good reason for a central bank to adhere to

this guideline,

What Caused the Great Inflation?

In the 1970, inflation in the United States got out of hand. As we saw in previ-
ous chapters, the inflanon rate during this decade reached double-digiv levels.
Rising prices were widely considered the major economic problem of the time.
In 1979, Paul Volcker, the recently appointed chairman of the Federal Reserve,
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announced a change i monetary policy that eventually brought inflation back
under control. Volcker and his successor, Alan Greenspan, then presided over low
and saable inflanon for the next quarter century.

The dynamic AD—AS model offers a new perspective on these events.
According to rescarch by monetary economists Richard Clarida, Jordi Gal,
and Marck Gertler, the key 15 the Taylor principle. Clarida and calleagues
exanuned the data on inerest rates, outpur, and nflation and esnmated the
pammetees of the monetary policy rule. They found that the Volcker—Greenspan
monetary policy obeyed the Taylor principle, whereas earlier monetary poli-
cy did not, In particular, the parameter f was estimated to be 0.72 during the
Volcker-Greenspan regime after 1979, clase 1o Taylor'’s proposed value of 0.5,
bur it was =0.14 during the pre-Volcker cra from 1960 to 1978.2 The nega-
tive value of 8, during the pre-Volcker era means that monetary policy did
not satisfy the Taylor principle.

This finding suggests a potential cause of the great inflation of the 1970,
When the US. economy was hit by demand shocks (such as government
spending on the Vietnam War) and supply shocks (such as the OPEC
oil-price increases), the Fed raised nominal interest rates in response to rii-
ing inflation but not by enough. Therefore, despite the increase in nominal
interest rates, real interest rates fell. The nsufficient monetary response not
only filed to ;quaih the inflationary pressures but actually exacerbated them.

The problem of ling intlation was not solved until the monetary-policy
rule \vu th.mg::d to mdude a more vigorous response of intercst ratey
to inflation.

An open question is why policymakess were so passive in the earlier era. Here
are some conjectures from Clarida, Gali, and Gentler:

Why is it that during the pre=1979 period the Federal Rieverve followed a rule that
was elearly inferior? Another way to look 2t the tiue i to xk why it w that the
Fed maintuned persistently low shari=term real rates in the face of high or riting
inflation. Cine possibility .., i that the Fed thought the natnl rate of uncmplay-
mient at thas time was much lower than e really war (o equivalently, that the ounr-
put gap was much smaller). . ..

Another somewhat related posability 1s that, 2t that tune, neither the Fed nor
the economics profession understood the dynamics of iflanon very well. Indeed,
it was not until the mid-to-late 1970 that itenisediate textbooks began empha-
sizing the absence of a long-run trade-off between inflation and output. The
weas that expectations may mateer i generating inflation and that credibiliny is
important in policymaking were simply not well ewablished during that era.
What all this suggests is that in understanding historical economic behavior, it i
important to take into account the state of policymaken’ knowledge of the coon-
omy and how it may have evolved over fime, B

* These estunates are derved from Table V1 of Richand Chinda, Jorcdh Gali, snd Mark Gertler,
“Manetary Policy Rular and Macrocconomic Stability: Evidence and Some Theory” Qeartaly
Jornial of Eotweics 115, number 1 (February 2000): 147-150,
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E conclusion: Toward DSGE Models

Ifyou go on to take more advanced courses in macroeconomics, you will likely
learn abour a class of models called dynamic, stochastic, general equilibrium
models, often abbreviated 15 DSGE models, These models are dyianiic because
they trace the path of variables over time. They are stochastic because they incor-
porate the inherent randomness of cconomic life. They are genersl equilibrium
because they take into account the fact that everything depends on everything
clse. In many ways, they are the state-of-the-art models in the analysis of short-
run ecanomic fluctuations.

The dynamic AD-AS model we have presented in this chapter is a simpli-
fied version of these DSGE models. Unlike analysts using advanced DSGE
models, we have not started with the household and firm optimizing decisions
that underlie the macrocconamic relationships. Bur the macro relationships
that this chapter has posited are similar to those found in more sophisticated
DSGE models, The dynamic AD-AS madel is 3 good stepping-stone between
the banc model of aggregate demand and aggregate supply we saw in earlier
chapters and the more complex DSGE models you might see in 2 more
advanced course,

The dynamic A 3-AS model also yields some important lessons. Tt shows how
Variows macroccanoemic variahl put, inflation, and real and inal inter-
eit rates—respond to shocks and interact with one another over time, It demon-
strtes that, in the design of monetary policy, central banks face a tradeof
between variability in inflation and variability in output. Finally, it sugpests thar
central banks need to repond vigarowsly o inflation to prevent it from getting
out of control. If you ever find yoursell runming 1 central bank, these are good
lessans to keep i mind.

Summary

1. The dynamic model of aggregate demand and aggregate supply combines
five ecanonue relationships: an equation for the goods market, which relates
quantity demanded to the real interest rate; the Fisher equation, which
relates real and nominal interest rates; the Phillips curve equation, which
determines inflation; an equation for expected inflation; and a rule for
maonetary policy, according to which the central bank sets the nominal
interest rate as a function of inflation and output,

2. The long-run equilibrium of the madel is classical. Ourput and the real
interest rate are at their nataral levels, independent of monetary policy. The
central bank inflation target determines inflation, expected inflation, and
the nominal interest rate.
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3. The dynamic AD-AS model can be vsed to determine the immediae
impact on the economy of any shock and can also be used to trace out the
effects of the shock aver time.

Because the paramecters of the monetary-policy rule influence the slope of

the dynamic aggregate demand curve, they determine whether a supply

shock has a greater effect on output or inflation. When choosing the par-
meters for monetary policy, a central bank faces a tradeoff between output
variability and inflation variability:

5. The dynamic AD-AS model typically assumes that the central bank
responds to a l-percentage-point inerease in inflation by increasing the
nominal interest rate by mare than 1 percentage point, so the real interest
rate rises as well. If the central bank responds less vigorously to inflation, the
economy becomes unstable. A shock can send milation spiraling ovt of control.

]

KEY CONCEPTS

Taylor rule Taylor principle

GQUESTIONS FOR REVIEW

L On a carclully bibeled graph, draw the dynanue happens to the nomial mterest rate unmediste-
Aggregate supply curve. Explain why it has the Iy upon the change i policy and m the loog
slope it has run? Expliin

2. On a earefully labeled graph, draw the dynaomc 4. A central bank has a new head, who decides o
aggregate demand curve. Explain why it has the incremse the response of interest fates to
stope it has nflanan. How does this change in policy aler

the respomse of the economy o 3 wpply shock?
Gave both 2 graphical answer and 2 more
intutive econamic explanation

3. A cenmal bank has 2 new head, who decides 1o
raise the targer inflation rate from 2 to 3
percent. Using a graph of the dynamic AD-AS
madel, show the effect of this change. What

PROBLEMS AND APPLICATIONS

L Dermve the long-run equilibrivm for the the five equations o derive the value of each
dynamic AD=48 model. Avsume there are no varisble in the model. Be sure 1o show cach
shocks to demand or supply (e, = v, = 0) and step you follow:

inflanon has stabilized (r, = x, ), and then use
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2, Suppase the monetary-policy rule has the
wrong natural rte of interest, That is, the central
bank follows thas rule:

==t b Butm = )+ 0y(Y, ~ )
where p' does not equal p, the natural rate of
interest m the equation for goods demand. The
rest of the dymanue AD=AS model is the same
as i the chapter, Salve for the long-run equilib-
rium under this policy rule. Explain in wonds
the intuitnon behind your solution.

i

“If 3 central bank wants to achieve lower nomi-
nal interest wates, it has to rase the nominal
interest rate.” Explan in what way this statement
makes sense.

-

The sarrifie satio 15 the accumulated loss in out-
put that results when the central bank lowers
it target for inflation by | percentage point.
For the parameters wied i the text simulanon,
what 1 the implied sacrifice rano? Explan,

5. The text analyzes the caie of 3 temporary
shack to the demand for goods and services.
Suppose, however, that &, were to inerease per-
manently What would happen to the econo-
my over time? In particular, would the
inflation rate return to it target in the long
run? Why or why now? (Hint: It might be
helpful to solve for the long.

without the asumption tha

n equilibrivm
equals zero )
How mighe the central bank alter s policy
rule to deal with this jsuc?

=

. Suppose 3 central bank does not satisfy the Tay-
lar principle; that is, 0, o less than zero. Use a
graph to analyze the impact of a supply shock.
Dhoes this analyas contradice or reinfarce the
Taylor principle as a guidelne for the design of
manetary policy?

7. The text awunices that the natural rate of inter-
est P 1% 3 conetant parameter. Suppose instead
that it varies over tine, so now it has to be
written as g,

2 How would this change affect the equations
o dymamic aggregate denand snd dynanue
aggregate supply?

1. How would a shock 1o p, affect output, infla-
tion, the nonunal ingerest rate, and the real
interest rate?

¢ Can you see any practical difficulties that
a ceniral bank might face if p, varicd over
timie?

8. Suppose that people’ expectations of inflanon
are subjeet to random shocks, That 1, instead of
being merely adiptive, expected inflation in
period 1, as seen an period £ = 1,6 E_jm = m_y
+ Myor, where 9.y 18 a andom shock. This
shock is normally zero, but it devistes from zero
when some event beyond past inflation causes
expected inflation tw change. Similarly, By =
w + 1.

. Derive the two equations for dynamic aggre-
gate denand and dynamiic aggregate supply in
thig slightly more general model.

-

Suppose that the econamy expericnces an
inflation seare. That i, in period ¢, for some
reason people come to believe that imflation
in periad { + 1 1 going ta be higher, so 7, is
greater than zem (for this period only), What
happens o the DAD and DAS curves in
penod 17 What happens to output, inflation,
and nominal and real mterest rtes in that
period? Explain,

What happens to the DAD and DAS curves
10 period 1+ 17 What happens to outpur,
inflation, and nominal and real iterest eates
in that period? Explain,

n

o

What happens to the economy in subsequent
perinds?

i

In what sense are inflation scares
self=fulfilling?

. Use the dynamic AD-AS model 1o solve for
mflation as a function of anly lgeed inflation
and the supply and demand shocks, (Assume tae-
wet indlation is 2 constant )

-

3. According to the equation you have derived,
does inflation return to its tanget after 2
shock? Explam. {Hint: Look at the cocfficient
an Lygged inflation )

Suppose the central bank does not respond
1o changes in output but only to changes
in inflation, so that 9y = 0. How, if at all,
would thiv fact change your answer to

part (a)?

=
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€. Suppose the central bank docs not respond
to changes in inflanon but only to changes
in output, so that 0, = 0. How, if at all,
would this fact change your answer to
part (3)2

d Suppose the central bank does nor fullow
the Taylor principle but mstead mises the

naminal interest rate only 0.8 percentage
pomnt for cach percentage-point increase m
infladon. In this case, what is 8,7 How docs
a shack to demand or supply influence the
path of inflation?




Macroeconomic
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CHAPTER

Stabilization Policy

The Federal Reserve’s ol is to take avay the punch bow! just as the party gets
Aoing.

— Willian McCliesney Martin

What we need i vor a skilled wovetary driver of the econmemic veliicle
continensly nurming the stecring wheel ro adfuse ro the unexpeced

irmeguilaritics of the route, bit some means of keeping the monetary passenger

wti i i the back seat

ballast from occasionally leaning over and giving the

steerung wheel a jerle thar threatens to send the car off the road.

—Miltor Friedman

aw should government policymakers respond to the business cycle? The

two quotations above—the first from a former chaieman of the Federal

Heserve, the second from a promunent crine of the Fed—show the
diversity of opinion over how this question is best answered.

Some economisty, such ax William MceChesney Martin,

w the cconomy as
inherently unstable. They argue that the economy experiences frequent shocks
to aggregate demand and aggregate supply. Unless policymakers use monetary
and fiscal policy o stabilize the economy, these shocks will lead to unnecessary
and mefficient fluctuations in ourput, unemployment, and inflation. According
to the popular saying, macrocconoemic policy should *lean against the wind,”

stimulating the economy when it 1s depressed and slowing the economy when
it 18 overheated.

Other economists, such as Milton Friedman, view the cconomy as naturally
stable. They blamie bad economic policies for the lange and inefficient fluctua-
tions we have sometimes experienced. They argue that economic policy should
not try to fine-tune the economy. Instead, economic policymakers should admit
their lunited abilities and be satisfied if they do ne harm.

This debate has persisted for decades, with numerous protagonists advancing
various arguments for their posons. It became especially relevant as economics
around the world sank into recession in 2008. The fundamental issue s how

445
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policymakers should use the theory of short-run economic fuctuations devel-
oped in the preceding chapters.

In this chapter we ask two questions that arise in this debate. First, should
monetary and fiscal policy take an active role in trying to stabilize the cconomy,
or !hnuld policy remain p:lmw:‘ Second, should policymakers be free to use their

in ding to ck economic conditi or should they be

committed to f'elluwing a fixed policy rule?

Should Policy Be Active or Passive?

Policymakers in the federal government view economic stabilization as one of
their primary responsibilities. The analysis of macroeconomic policy is a regular
duty of the Council of Economic Advisers, the Congressional Budget Office, the
Federal Reserve, and other government agencies. As we have seen in the pre-
ceding chapters, monetary and fiscal policy can exert a powerful impact on
aggregate demand and, thereby, on inflanon and unemployment. When Congres
or the president is considering a major change in fiscal policy, or when the Fed-
eral Reserve i considering a major change in monetary policy, foremost in the
discussion are how the change wall influence inflanon and unemployment and
whether aggregate demand needs to be stimulated or restrained.

Although the government has long conducted monetary and fiscal policy, the
wview that it should use these policy instruments to try to stabilize the cconay
is more recent. The Employment Act of 1946 was a landmark piece of legili-
ton in which the government first held fself accountable for macrocconamic
pedformance. The act states that “it s the continmng policy and resporsibility of
the Federal Government to . . promote full employment and production” This
Law was written when the memory of the Great Depression was still fresh. The
lawmakers who wrate it believed, s many cconomuts do, thar in the absence of
an active government tole in the cconomy, events like the Great Depression
could oceur regularly

To many economists the case for active government policy s clear and sim-
ple. Recessions are periods of high unemploviment, low incomes, and increased
economic hardship, The model of aggregate demand and ageregate supply shows
how shocks to the econonmy can cawe recessions. It aho shows how monetary
and fiseal policy can prevent (or at least soften) recesions by responding to these
shocks. These economists consider it wasteful not to use these policy instruments
to stabilize the economy.

Other economists are critical of the government’s attempts o stabihize the
cconomy, These criies argue that the government should wke 3 handi-off
appreach to macrocconomic policy. At first, this view nught seem surprising, If
our model shows how to prevent or reduce the sevenity of recessions, why do
these critics want the government to refiain from using monetary and fiscal pal-
icy for economic stabilization? To find out, lets consider some of their arguments.
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Lags in the Implementation and Effects of Policies

Economic stabilization would be casy if the effects of policy were immediate.
Making policy would be like driving a car: policymakers would simply adjust
their instruments to keep the cconomy on the desired path,

Making economic palicy, however, is less like driving a car than it is like pilot-
ing a large ship. A car changes direction almast i diately afier the steering
wheel i urned. By contrast, a ship changes course lang after the pilot adjusts the
rudder, and once the ship starts to trn, it continues turning long after the rud-
der is set back to narmal. A novice pilot is likely to oversteer and, after noticing
the mistake, averreact by steering too much in the opposite direction, The ship's
path could becume unstable, 35 the novice responds to previous mistakes by malk-
ing larger and larger corrections.

Like a ghip’s pilot, cconomic policymakers face the problem of long lags.
Indeed, the problem for policymaken is even more difficult, because the lengths
of the lags are hard to predict. These long and variable lags greatly complicate
the conduct of monetary and fiscal policy,

Economists distinguish hetween two lags that are relevant for the conduct of
stabilization policy: the imide Lig and the ounide lag. The inside lag is the time
between a shock o the economy and the palicy action responding to that
shock. This lag arises because it takes time for policymakers first 1o Tecognize
that a shock has occurred and then to put appropriate policies into effect, The
outside lag is the ime between a policy action and its influence on the econ-

ony, This lag arises becawse policies do not immediatcly influence spending,
income, and employment,

A long inside lag is 2 central problem with using fiscal policy for econom-
ic stabilization. This is especially true in the United Stares, where changes in
spending or taxes require the approval of the president and both houses of
Congress. The slow and cumbersome legislative process often leads to delays,
which make fiscal policy an imprecise ol for stabilizing the economy. This
inside lag is shorter in countries wath parhamentary systems, such as the Unit-
ed Kingdom, because there the party in power can often enact policy changes
more rapadly.

Monetary policy has a much shorter inside lag than fiscal policy, because a
central baik can decide on and smplement a policy change in less than a day, bur
monetary policy has a substantial outside lag, Monetary policy works by chang-
ing the money supply and interest rates, which in warn influence investment and
aggregate demand. Many firms make investment plans far in advance, however,
0 a change in monetary policy 1 thought not to affect economic activity unnl
about six months after it & made,

The long and vartable lags associated with monetary and fiscal policy cer-
tainly make stabilizing the economy more difficult. Advocates of passive pol-
icy angue that, because of these lagy, successful stabilization policy is almost
impossible. Indecd, attempts to stabilize the economy can be destabilizing.
Suppose that the economy’s condition changes b the beginning of a
policy action and its impact on the economy. In this case, active policy may
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end up stimulaung the economy when it is heating up or depressing the econ-
omy when it is cooling off. Advocates of active policy admit that such Ligs do
require policymakers to be cautious. But, they argue, these lags do not neces-
sarily mean that policy should be completely passive, especially in the fuce of
a severe and protracted economic downturn, such as the recession that began
in 2008,

Some policies, called automatic stabilizers, are designed to reduce the lys
associated with stabil policy. A c stabilizers are policies that stmu-
late or depress the economy when necessary without any deliberate policy
change. For example, the system of mcome taxes automatically reduces raxes
when the economy goes into a recessian, without any change in the tax laws,
because individuals and corporations pay less tax when their incomes fall. Simi-
larly, the unemployment-insurance and welfare systems automatically raise trans-
fer payments when the economy moves into 2 recession, because more people
apply for benefits. One can view these automatic stabilizers as 3 type of Bscal pol-
icy without any inside lag.

The Difficult Job of Economic Forecasting

Because policy influences the economy only after a long lag, successfal stabi-
lization policy requires the ability to predict accurately future economic con=
ditions. If we cannot predict whether the economy will be in 2 boom or a
recession in six months or a year, we cannot evaluate
whether monetary and fiscal policy should now be
trying 1o expand or contract aggregate demand.
Unfor Iy, ec develoy are often
unpredictable, at least given our current understand-
ing of the economy.

One way forecasters try to look ahead is with lead-
ing indicators. As we discussed in Chapter ¥, 1 leadmyg
indicator 11 a data sertes thar luctuates i advance
of the economy. A Luge fall in a leading indicator ug-
nals that a recession is more hkely to occur in the
conung ths.

“It's true, Cagsar. Rome s declining, but | Another way forccasters look ahead w wath
expect it to pick up in the nest quarter.” macrocconometric models, which have been devel-
oped both by government agencies and by private
firms for forecasting and policy analysis, As we discussed i Chapter 11, these
large-scale computer models are made up of many cquations, each represent-
ing 2 part of the cconomy. After making assumpnions about the path of the
exogenous variables, such as monetary pohey, fiscal policy, and oil prices, these
models vield predictions about unemployment, inflation, and other endoge-
naus variables. Keep in mind, however, that the validity of these predictions is
only a5 good as the model and the forecasters’ assumprions about the exoge-
nous variahles

Ditwetig by Lana Pezcdom, © 1958 The far Tarkar

Wagatne e
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SE 5TUDY,
Mistakes in Forecasting

“Light showers, bright intervals, and moderate winds”" This was the forecast
offered by the renowned British national weather service on Octaber 14, 1987.
The next day Britain was hit by its worst storm in more than two centuries.

Like weather [urecasts, econontic forecasts are a crucial input to private and
public decisionmaking. Business executives rely on cconomic forecasts when
dearding how much te produce and how much to mvest i plant and equip-
ment. Government policymakers also rely on forecasts when developing eco-
nomic policies. Unfortunately, like weather forecasts, economic forecasts are
far from precise.

The most severe economic downturn in LS. history, the Great Depression of
the 1930s, caught economue forecasters completely by surprise, Even after the
stock market crash of 1929, they remained confident that the economy would
not suffer @ substantial setback. In late 1931, when the economy was clearly in
bad shape, the eminent economist Irving Fisher predicted that it would recover
quickly. Subsequent events showed that these forecasts were much too optimistic:
the unemployment rate continued to rise unnl 1933, and it remained elevated
for the rest of the decade !

Figure 15-1 shows how cconomic forccasters did during the recession of
1982, one of the most severe economic downturns in the United States since the
Great Depression, This figure shows the actual unemployment rate (in red) and
six atlempts 1o predi for the following five quarters (in green), You can see
that the forecasters did well when predicting unemployment one quarter ahead,
The more distant forecasts, however, were often inaccurate, For example, in the
second quarter of 1981, forecasters were predicting hittle change i the unem-
ployment rate over the next five quarters; yet only two quarters later unemploy-
ment began to rise sharply, The rise in unemployment to almest 11 percent in
the fourth quarter of 1982 caught the forecasters by surprise. After the depth of
the recession became apparent, the forecasters failed to predict how mpid the

ik nt decline m pl nt would be

The story &5 much the sune for the economic downturn of 2008, The
November 2007 Survey of Professional Forecasters predicted a slowdown, but
only a modest one: the US. unemployment rate was projected to increase from
4.7 percent in the fourth quarter of 2007 to 5.0 percent in the fourth quarter of
2008, By the May 2008 survey, the forecasters had raised their predicnons for
unemployment at the end of the year, but only to 5.5 percent. In face, the unem-
ployment rate was 6.9 percent in the last quarter of 2008,

1 Kathryn M Diominguez, Ray C. Fair, and Matthew 13 Shapir,"Forecasing the Depression: Har-
ward Versus Yale!™ Amencan Eaoomic Review 78 [September 1985) 593612, Thi article shows how
badly ceonamic farecasters did during the Great Diepression, and it argues that they could net have
done sy beter with the modern forecasting techmigues avallable today.
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Forecasting the Recesslon of 1982 The red line shows the actual unem-
ployment rate from the first quarter of 1950 to the fint quarter of 1986 The
green lines show the unemployment rate predicted at sis points in time: the
secand quarter of 1981, the fourth quarter of 1957, the second quarter of
1982, and 10 on. For each forecast, the symbols mark the current unemploy-
mene rate and the forecast for the subsequent five quarters. Notice that the
farecasters failed to predict bath the rapic rise in the unemployment rate and
the subsequent rapid decline

Sourte: The unemployment rate o fram the Department of Labor. The predicoed
unemployment rate 1 the median forecast of about 20 farecasters sweveyed by the American
Statsstical Associaton and the Mational Bureas of Eroncmic Research

These episodes—the Great Depression, the recession and recovery of 1982,
and the recent economic downturn—show that many of the most dramatic eco-
nomic events are unprediciable. Although pewvate and public decimonmakers
have little choice but to rely on economic forecasts, they must always keep in
mind that these forccasts come with a lange mangin of eror. ®

lgnorance, Expectations, and the Lucas Critique

The prominent cconomist Fobert Lucas once wrote, “As an advice-giving pro-
fession we are in way over our heads™ Even many of those whao advise policy-
makers would agree with this assessment. Economics s a young saence, and
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there is still much that we do not know. Ec ists cannot be completely con-
fident when they assess the effects of alternative policies, This ignorance suggests
that cconamists should be cautious when offering policy advice.

In his writings on macmeconomic policynuaking, Lucas has emphasized that
cconomists need to pay more attention to the issue of how people form expeeta-
tions of the future. Expectations play a crucial ole in the economy because they
inffucnce all sarts of behavior. For instance, households decide how much to con-
sume based on how muoch they expect to carn in the futore, and firms deaide how
mach to invest based on their expectations of future profitability, These expectations
depend on many things, but ane fctor, according to Lucas, is especially important:
the palicies being pursued by the government. When policymakers estimate the
effeet of any policy change, therefore, they need to know how people’s expectations
will rspond to the pobicy change Lucas has angued that tadiional methods of pol-
icy evaluation—such as those that rely on standand mocmcconometric model—do
not adequately take into account the impact of policy on expectations, This crini-
ciom of traditional policy evaluation 15 known as the Lucas critique.”

An impartant example of the Lucas critique arises in the analysis of disinfliion.
As you may recall from Chaprer 13, the cost of reducing inflanon is often measured
by the @crifice rato, which i the number of percentage pomts of GDP that nust
be forgone to reduce mtlation by 1 percentage point. Because esimates of the sac-
rifice ratio are often lange, they have led some economists to argue that policymak-
ers should learn o live with inflation, rather than incur the large cost of reducing it.

Acconding to advocates of the ranonal-expectations approach, however, these
estimates of the sacrifice ratio are unreliable because they are subject to the Lucas
eringque. Traditional esumates of the sacrifice ratio are based on adaptive expecta-
tions, that s, on the asumption that expected inflation depends on past inflation.
Acdaprive exp may be a re ble premise i some circumstances, but if the
policymakers make a credible change in policy, workers and firms setting wages and
prices will rtionally respond by adjusting their expectanions of inflation appropri-
ately. This change in inflation expectations will quickly alter the short-run tradeol
berween inflanon and unemployment. As a resul, reducing inflation can potential-
Iy be much less contly than is suppested by traditional estimates of the sacrifice ratio.

The Lucas critique leaves us with two lessons, The narrow lesson is that econ-
omists evaluating alternative palicies need to consider how policy affects expec-
wations and, thereby, behavior. The broad lesson s that pelicy evaluation is hard,
st economists engaged in this task should be sure to show the requisite humilizy,

The Historical Record

In judging whether government policy should play an active or passive role in the
ceanomy, we must give some weight to the historical recond, IF the economy his
experienced many large shocks to ag supply and aggreg ! i, and if

? Jobert E Lucas, Jr., "Econametne Poliey Evaluation. A Critique,” Cangre Rohester Confercice
en Public Deliy 1 (Amsterdam: Mord-Hollund, 1976): 19=46. Lucas wan the Mobel Prize for this
and other work m 1995
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policy has successfully insulated the economy from these shocks, then the case for
active policy should be clear. Conversely, if the economy has experienced few
large shocks, and if the fluctuations we have observed can be traced to inept eco-
nomic policy, then the case for passive policy should be clear. In other words, our
view af stabilization policy should be influcnced by whether policy has histori-
cally been stabilizing or destabilizing. For this reason, the debate over macroeco-
nomic policy frequently turns into 3 debate over macroeconomic history:

Yet history does not settle the debate over stabilizanon policy. Disagreements
over history arise because it is not casy to identify the sources of economic flue-
tuations, The historical record often perouts more than one interpretation.

The Great Depression is a case in point. Ec ' views on
nomic policy are often related to their views on the cause of the Deprewsion.
Some economists believe that a large contractionary shock to private spending
caused the Depression. They assert that policymakers should have responded by
using the tools of monetary and fiscal policy to stimulate aggregate demand.
Other ccanomists believe that the large 1l in the money supply caused the
Depression. They assert that the Depression would have been avaided if the Fed
had been pursuing a passive monerary policy of increasing the money supply at
a steady rate. Hence, depending on ones beliefs about its cause, the Great
Depression can be viewed cither as an example of why active monetary and fis-
cal policy is necessary or as an example of why it is dangerous,

CASE STUDY

Is the Stabilization of the Economy a Figment
of the Data?

Kevnes wrote The Gesenal Theory in the 19305, and in the wake of the Keynesian
revolution, governments arund the world began to view economic stabilizaton
s a primary responsibality. Some ec 15 helieve that the development of Key-
nesian theory has had 2 profound miluence on the behavior of the economy:
Comparing data from before World War 1 and after World War 11, they find that
real GDP® and unemployment have become much more stable. This, some Key-
nestans clum, 15 the best angument for active stabibzanon palicy: it has worked
In a series of and mil al papers, ec Christina Romer
has challenged this assessment of the historical record. She argues that the mes-
sured reduction in volatility reflects not an improvement in economic policy and
performance but rather an improvement i the economic data. The older dan
are much less aceurate than the newer data. Romer claims that the higher volaul-
ity of unemployment and real GDIP reported for the period before Warld War 1
is Lirgely a4 figment of the dat
Romer uses various echnigues to make her case. One is to construct more accu-
rate data for the carlier period. Thix task 1w difficult because data sources are not read-
ly available. A second way s to construct less accurate data for the rocent
period—that i, data that are comparable to the older data and thus suffer from the
sme imperfections. After constracting new “bad” data, Roomer finds that the recent
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period appears almost as volatile as the carly period, suggesting that the volanlity of
the early period may be lagely an artifact of how the data were asembled.
Romer's work is part of the continuing debate over whether macrocconom-
ic policy has unpnw«! the performance of the economy. Although her work
remains o I, most e now belicve that the economy m the

immediate aftermath of the Keynesian revolution was only slightly more stable
than it had been before® m

Should Policy Be Conducted
by Rule or by Discretion?

A second topic debated among econamists 15 whether economic policy should
be conducted by rule or by discretion. Palicy s conducted by rule if policy-
makers announce in adv‘.mu. how policy will respond to various situations and
comumit th Jves to fi hrough on this enient. Policy is con-
ducted by diseretion if policys makers are free to size up events as they oceur and
choose whatever policy they consider appropriate at the time

The debate over rules versus discretion is distinet from the debate over passive
versus active policy. Policy can be conducted by rule and yet be either passive or
active, For example, a passive policy rule might specify steady growth in the
money supply of 3 percent per year. An active policy rule might specify thae

Money Growth = 3% + (Unemployment Rate — 6%).

Under this rule, the money supply grows at 3 percent if the unemployment rate
w6 percent, bue for every percentage point by which the unemployment rate
exceeds 6 percent, money growth mereases by an extra percentage point, This

rule tries to stabilize the economy by raising money growth when the economy
I8 0 4 recession,

We begin this section by discussing why policy nught be improved by a com-
mutment to a policy rule, We then examine several possible policy rules,

Distrust of Policymakers and the Political Process

Some cconomists believe that economic policy is roo important to be lefi to the
discretion of policymakers. Although this view is more polincal than economic,
evaluating it is central to how we judge the role of ccanomic policy. If politicians

+ Ta read more about this topic, see Chinstma T Roomer, “Spurious Valsuhty in Historical Unem
ployunent Data’ foiwrmal of Political Beoweany 94 (February 1986): 1=37, and Chustina D Romer, “Is
the Sabilization of the Postwar Economy a Figment of the Dt Amerin Econowic Review 76
(Jume 1986): 314-334. In 2009, Profesar Ramer became the chair of Presdent Obama’y Connerl
of Economic Advisers
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are incompetent or opportunistic, then we may not want to give them the dis-
exetion to use the powerful tools of monetary and fiscal policy.

Incompetence in economic policy arses for several reasons, Some ccono-
msts view the political process as erratic, perhaps because it reflects the shift-
ing power of special interest groups. In addition, macroeconomics is
complicated, and politicians often do not have suficient knowledge of it to
make mfnrmed_]udgmcms Th:s |g:|or:mcc allows charlatans to propose incor-
rect but superfi 1 ta lex problems. The polingl
process often cannot ur:d out the advice of chaslatans from that of compe-
tent economise.

Opportunism in economic policy anses when the objectives of policymakers
conflict with the well-being of the public. Some economists fear that palincans
use macroeconomic policy to further their own electoral ends. INcitizens vote on
the basis of economic conditions prevailing at the time of the election, then
politicians have an incentive to pursue policies that will make the economy look
good during clection years. A president might cause a recession soon after com-
ing into office to lower inflation and then sumulate the economy a5 the next
clection approaches to lower unemployment; this would ensure that both infla-
tion and unemployment are low on election day. Mampulation of the econany
for electoral gain, called the political business cycle, has been the subject of

research by ec ists and polincal scientises.?

Distrust of the political process leads some ccanomists to advocate placing
ceonomic policy outside the realm of politics. Some have proposed comnru-
nonal amendments, such as a balanced-budger amendment, that would te
the hands of legislators and insulate the economy from both incompetence
and opportunsm,

The Time Inconsistency of Discretionary Policy

1fwe assume that we can trust our policymakers, discretion at finst glance appears
superior to a fixed policy rule. Discrenionary policy s, by 15 nature, fexable. As
long as policymakers are intelligent and benevalent, there might appear w be lit-
tle reason to deny them flexibiliny in responding 1o changing conditions.

Yer a case for rules over discretion aries from the problem of time incon-
sistency of pohcy. In some situanons policymakers may want to announce m
advance the pohicy they will follow to influcnce the expectations of private deci-
sionmakers, But later, after the private decisonmakers have acted on the basis of
their expectations, these policymakers may be tempted to renege on their
3 ding that policymakers may be inconsistent over time,
private decisionmakers are led to distrust policy announcements. In this situation,
to make their announcements credible, policymakers may want to make 3 com-
nutment to a fixed policy rule

ement. U

William Misedhaus, “The Polirical Business Cycle™ Review of Eononic Siedies 42 {1975); 169-190
and Edvweand Tulte, Plisiat Contral of the Ecomamy (Princeton, N.J.; Princeton University Press, 1475
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Time inconsistency 18 illustrated most simply with a polineal rather than an
cconomic example—specifically, public policy about negotiating with terrorists
over the release of hostages. The announced policy of many natiens is that they
will not neg; over hostages, Such an ement is i ded to deter
termorists: if there is nothing to be gained from kidnapping hostages, rational ter-
rorists won't kidnap any. In other words, the purpose of the announcement is to
wnfluence the expectations of terrorists and thereby their behavior.

But, in fact, unless the policymakers are credibly committed to the policy, the
announcement has fittle effect, Terrorists know that once hostages are taken, pol-

kers face an overwhelmi to make some concession to obtan
the hostages’ release. The only wu. (&1 deter rational terrorists is to take away the
discrerion of policymakers and commit them to a rule of never negotiating. If
policymakers were truly unable to make concessions, the incentive for terrorists
1o take hostages would be largely climmated

The same problem arises less d cally in the conduct of monetary policy.
Consider the dilemma of a Federal Reserve that cares about both nflation and
unemployment. According to the Phillips curve, the tradeoff between inflation
and unemployment depends on expected inflation. The Fed would prefer every-
ane to expect low inflation so that it will face a favomble tradeoff, To reduce
expected inflation, the Fed night e that low il 1 the |
goal of monetary policy.

But an announcement of 3 policy of low inflation is by itself not credible.
Once houscholds and firms have formed their expectations of infladon and set
wages and prices mcunimgb_. the Fed has an incentive to renecge on its

and imp ¥ v policy to reduce unem-
ployment. People undertand the Fody incentive to renege and therefore do not
believe the announcement in the first place, Just as a president facmg a hostage
crisis 1 sorely tempted to nepotiate their release, a Federal Reserve with disere-
tion is sorely temipted to inflate in order to reduce unemployment. And just as
termorists discount announced policies of never negotiating, households and firms
disconnt announced policies of low inflation.

The surprising outeome of this analysis is that policymakers can sometimes
better achieve their goals by having their discretion taken away from them, In the

case of rational terrorists, fewer hostages will be taken and killed if policymakers
N
are ¢

to following the ingly harsh rule of refusing to negotiate for
hostages” freedom. In the case of monetary policy, there will be lower inflation
without higher unemployment if the Fed is committed to a policy of zero infla-
tion. (This 1 about y policy 11 modeled more explicitly in the
appendix to this chaprer)

The time mconsstency of palicy arises in many other contexts, Here are some
examples:

® To encourage nvestment, the government announces that it will not tax
income fram capital, But after factories have been built, the government
i tempted to renege on its promise to mise more tax revenue from them.

m To encourge research, the govermment announces that it will give a tem-
porary manopoly to companies that discover new drugs. But afier a drug
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has been di d, the g pred to revoke the patent or
to regulate the price to makeithe d.rug more affordable.
= To ge good behavior, a parent es that he or she will pun-

ish a child whenever the child breaks a rule. But after the child has mis-
behaved, the parent is tempted to forgive the transgression, because pun-
ishment is unpleasant for the parent as well as for the child.

To encourage you to work hard, your professor announces that this
course will end with an exam. But afier you have studied and learned all
the material, the professor 15 tempted to cancel the exam so that he or
she won't have to grade it

In cach case, rational agents understand the incentive for the pohcymaker o
renege, and this expectation affects their behavior. And in each case, the solution
i to take away the policymaker’ discretion with a credible comunitment to a
fixed policy rule.

Alexander Hamilton Versus Time Inconsistency

Tume inconsistency has lang been a problem associred with discretionary poli-
cy. In fact, it was one of the first problems that confronted Alexander Hamilton
when President George Washington appointed him the first ULS. Seeretary of the
Treasury in 1789,

Hamilton faced the question of how to deal with the debes that the pew
nation had accumulated as it fought for its independence from Britain. When the
revolutionary government incurred the debts, it promised to honor them when
the war was over. Bug after the war, many Americans advocated defaulting on the
debt becanse repaying the creditors would require tcanon, which Alwq‘h cont-
ly and unpapular.

Hamill pposed the o at policy of repudiating the debt. He knew
that the nation would hkely need to borrow again sometime in the funure. In his
Frst Report on the Public Credir, which he presented 1o Congress in 1790, he winte:

1f the maintenance of public credit, then, be truly w important, the next mqury
which suggests itself is: By what micars is it to be effected? The ready answer 10
which question w, by good fath; by a puncusl performance of contracts, States,
ke indwiduals, who observe thewr engagements are respected and trused, while
the reverse i the fate of those who pursue an apposite canduct

Thus, Hamilton proposed that the nation make a commitment to the policy nule
of honoring its debts.

The policy rule that Hamilton originally proposed has continued for more
than two centuries. Today, unlike in Hamilton’s time, when Cangress debates
spending priorities, no one seriously proposes defaulting on the public debt s 2
way to reduce taves. Tn the case of public deby, evervone now agrees that the gov-
ernment should be commutted to a fixed palicy mule ®
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Rules for Monetary Policy

Even if we are convinced thar policy rules are superior to discretion, the debate
aver macroeconomic policy is not aver. If the Fed were to commit to a rule for
monetary policy, what rule should it choose? Let’s discuss briefly three policy
rules that various economists advocate,

Some cc ists, called ists, advocate that the Fed keep the
money supply growing at a steady rate. The quotation at the beginning of this
chapter from Milton Friedman—the most famous monetarist—exemplifies this
view of monetary policy. Monctarists believe that Buctuations in the money
supply are responsible for mast large fluctuations in the cconomy. They argue
that dow and steady growth in the money supply would yield stable output,
employment, and prices.

A monetarist policy rule might have prevented many of the economic fluctu-
ations we have experienced historically, but most economists believe that it is not
the best possible policy rule. Steady growth in the money supply stabilizes aggre-
gate demand only if the velocity of money is stable. But sometimes the econo-
my expenences shocks, such as shifts in money demand, that cause velocity to be
unstable. Most econonusts believe that a policy rule needs to allow the money
supply to adjust to various shocks to the economy.

A second policy rule that economists widely advocate is nominal GDP tar-
geting. Under this rule, the Fed announces a planned path for nominal GDR
If nominal GDP rises above the targer, the Fed reduces money growth to
dampen aggrrgatr demand. If it falls below the target, the Fed raises money

10 d 1 Because a I GDP target allows
monetary policy -uijuu to changes in the velocity of money, most econo-

mists believe it would lead to greater stability in sutput and prices than a mon-
etarst policy rule.

A third pohicy rule that is often advacated is inflation targeting. Under this
rule, the Fed would announce 3 target for the inflation rate (usually a low one)
and then adjust the money supply when the actual inflatdon rate deviates from
the target. Like nominal GDP targeting, inflaton argeting insulates the ccono-
my from changes in the velocity of moncy, In addition, an inflation target has the
puliteal advantage of being easy to explain to the public,

Naorice that all these rules are expressed in terms of some nominal vari-
able—the money supply, nominal GDP, or the price level. One can also imag-
ine policy rules expressed in terms of real varables. For example, the Fed
might try to target the unemployment rate at 5 percent, The problem with
such a rule is that no one knows exactly what the natural rate of unemploy-
ment i, I the Fed chove a targer for the uncmphvymcnt rate below the nat-
ural rate, the result would be accel = C ly, if the Fed
chose a target for the unemployment rate above the natural rate, the resule
would be accelerating deflation, For this reason, economists rarcly advocate
rales for monetary policy expressed solely in terms of real varnables, even
though real variables such as unemployment and real GDP are the best mea-
sures of cconomic performance,
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Inflation Targeting: Rule or
Constrained Discretion?

Since the late 1980s, many of the worlds central banks—mcluding those of Aw-
tralia, Canada, Finland, lsrael, New Zealand, Spain, Sweden, and the United King-
dom—have adopted some form of inflation trgeting. Sometimes inflation
targeting takes the form of a central bank ng its palicy 1ons. At
other times it takes the form of a national Liw that spells out the goals of mone-
tary policy. For example, the Reserve Bank of MNew Zealand Act of 1989 told the
central bank “to formulate and implement monetary pelicy directed to the cco-
nomic objective of achieving and maintining stability in the general level of
prices”” The act conspicuously omitted any mention of any other competing
objective, such as stability in output, employment, interest rates, or exchange rates.

Should we interpret inflation targeting as a type of precommitment to 3 pol-
icy rule? Mot completely: In all the countries that have adopted infladon arget-
ing, central banks are lefi with a Gir amount of ducretion. Inflation tirgets are
usually set as 3 range—an inflation rate of 1 1o 3 percent, for instance—rather
than 3 particulsr number. Thus, the central bank can choose where in the range
it wanis to be: it can sumulate the econemy and be near the top of the range or
dampen the economy and be near the bottom. In addition, the central bank
sometimes allowed to adjust its target for inflation, at least temporarily, if some
exogenous event (such as an casily identificd supply shock) pushes inflanon out-
side of the range that was previowsly announced.

In light of this flexibility, what is the purpose of inflation targeting? Although
inflation targeting leaves the central bank with some diseretion, the policy docy
constrain how this discretion s used. When a central hank s told simply 1o “do
the right thing.” it is hard to hold the central bank accountable, because people
can argue forever about whar the right thing s m any specific circumstance. By
contrast, when a central bank has announced 2 specific milabon target, or even 3
target range, the public can more cauly judge whether the central bank i meet-
ing its objectives. Thus, although mflation targeting does not te the hands of the
central bank, it does increase the transparency of monetary policy and, by doing
w0, makes central bankers more accountable for their actions

The Federal Reserve has not adopred an explicit policy of inflation tasgeting
(although some commentators have suggested that s, snphcitly, targeting infli-
ton at about 2 percent). One promunent advocate of inflation argeting i Ben
Bernanke, a former professor of economics whom President Bush appointed to
succeed Alan Greenspan as chairman of the Federal Iieserve. Bernanke took over
the job in 2006, In the future, the Federal Reserve may move toward inflaton
targeting as the explicit framework for monetary policy® =

¥ See Ben 5. Bernanke and Frederic S, Mubkin, "Inflation Targeting: A New Framewoek fae Mon-
wtary Policy™™ Jurnal of Evmonic Peopeatives 11 (Spring 1997): 97-116.
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CASE STUDY

Central-Bank Independence

Suppose you were put in charge of wrining the constitution and laws for a
country. Would you give the president of the country authority over the poli-
cies of the central bank? Or would you allow the central bank to make deci-
sions free from such political influence? In other words, assuming that
monetary policy is made by discretion rather than by rule, who should exer-
cise that discretion?

Countries vary greatly in how they choase to answer this question. In some
countries, the central bank 15 a branch of the government; in others, the central
bank is larpely independent. In the United States, Fed governors are appointed
by the president for 14-year terms, and they cannot be recalled if the president
s unhappy with their decisions. This institutional structure gives the Fed a
degree of independence similar to that of the U S, Supreme Court.

Many rescarchers have investigated the effects of constitutional design on
munetary policy, They have examined the Laws of different countries 1o con-
struct an ndex of central-bank independence. This index 15 based on various
characteristics, such as the length of bankers' terms, the role of government offi-
cials on the bank board, and the frequency of contact between the government
and the central bank: The researchers then examined the correlation between
central-bank independ

e and macrocc

performance.

The results of these studies are striking: more independent central banks are
strongly asociated with lower and more stable inflaton. Figure 15-2 shows a
scatterplot of central-bank independence and average inflation for the period
1955 to 1988, Countries that had an independent central bank, such as Germany,
Switzerland, and the United Srates, tended to have low average inflanon. Coun-
tries that had central banks with less independence, such as Mew Zealand and
Spain, tended to have higher average inflanon.

Researchers have abo found that there s no relationship between central-
bank independence and real economic actvity. In paﬂluﬂar. central-bank inde-
pendence 1 not correlated wath average . the volatility of
unemployment, the average growth of weal GDP, or :hL volality of real {"DP
Cemtral-bank independence appears 1o offer countries a free lunch: it has the
benefit of lower inflation without any apparent cost. This finding has led some

countries, such as New Zealand, to rewrite their laws to give their central banks
greater independence.” m

* Pue 2 more complete presentanon of these findings and references to the Lage literatuse an cen-
tra-bank dependence. e Alberto Alesina and Lawrence H. Summers, “C entral Wank Indepen-
dence and M f e Sume Comy dence]” Joumal of Mouey, Credit,
and Making 25 (May 1993) 151=162 For 3 seudy that quesons the link between inflation aod
central-batik dependence, see Marta Campilla and Jelley A. Miron,*Why Does Inflation Differ
Acrons Countraes?™ i Chrisona T Honter and Thavid H Ramer, eds., Reducing bflavion: Motaation
and Snategy (Chacago: University of Chicago Pross, 1997), 335-362
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FIGURE 15-2
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Conclusion: Making Policy
in an Uncertain World

In this chapeer we have examined whether policy should ke an acuve or pasne
role in responding 1o economic fluctuations and whether policy should be con-
ducted by rule or by discretion. There are nuany arguments on both sides of these
questions. Perhaps the only clear conclusion i that there i no simple and com-
pelling case for any particular view of macroeconomic policy, In the end, you must
weigh the various arguments, both economuc and political, and decide for yourslf
what kind of role the government should play in trying to stabilize the econcmy

For better or worse, cconomists play a key mle in the formulation of eco-
nomic policy. Because the econemy 15 complex, this role 15 often difficult. Yet it
15 ako inevitable. Economists cannot sit back and wait until our knowledge of
the economy has heen perfected before giving advice. In the meantime, some-
one must advise economic policymakers, That job, difficult as it sometimes ,
falls o cconomises.

The mle of economists in the policynaking process goes beyond giving
advice to policymakers. Even ccononuses closterad in academia intluence poli-
oy indirectly through their research and writing. In the conclusion of The Gen-
enal Theory, John Maynard Keynes wrote:
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[T]he ideas of and polincal pl ph both wl Iun they :m. rlght
and when they are wrong, are more p 1 than s
Indeed, the world s ruled by liee :].u: Practical men, who believe Ihunml\u
to bie quite exempt from intellectual influences, are waally the slaves of some
defunct eeanonust. Madmen in authority, who hear voiees i the air, are distill-
ing thetr frenzy from some acadenuc scribbler of a few years back.

This s as true today as it was when Keynes wrote it in 1936—cxcept now thar
acadenuc seribbler is ofien Keynes himself.

Summary

1. Advocates of active palicy view the economy as subject to frequent shocks
that will lead to unnecessary fluctuations in output and employment unless

manetary or fiscal policy responds. Many believe that economic policy has
been successful in stabilizing the econamy

=

Advocates of passive policy argue that because monetary and fiscal policies
work with long and variable lags, attempts to stabilize the economy are
likely to end up being destabilizing, In addition, they believe that our
present understanding of the cconomy 11 too limited to be useful in formu-
lating successful stabilization policy and that inept policy is a frequent
source of economic fluctuations.

e

Advoeates of diseretionary policy argue that discretion gives more flexibility
to policymakers i responding to various unforeseen siuations.

=

Advocates of policy rules argue that the political process cannot be trusted.
They believe that palincians make frequent nustakes in conducting

palicy and i e ¢ s policy for their own politi-
cal ends. In addition, advocates of policy rules argue that 2 commitment to
a fixed policy rule is necessary to solve the problem of bme inconsstency.,

KEY CONCEPTS

Tnsicde and ouwside Lige

Automatic stabilizers

Political busines cycle Monetarists
Tune mconsistency Inflation tangeting
Lucas eritique

GQUESTIONS FOR REVIEW

1, What are the made lag and the outside lag? Why would more aceurate economic forecasting
Which has the longer inside Lig—monetary or

make it casier for policymakers to stabilize the
fiscal policy? Which has the longer ourside lag? economy? Describe two ways economists try to
Why?

forecast developments in the economy.

-
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3. Deseribe the Lucas critique. tempted to wnege on an announcement they
made earbier? In this situation, what is the

4. How inte it
docy a person’s interpretation of el T el

macroeconomic history affeet his view of
macmeconomic policy? 6. List three policy rules that the Fed might followe

5. Whit 1 meant by the “time meonsstency” of Which of these wonld you advacate? Whyt

economic policy? Why might policymukers be

PROBLEMS AND APPLICATIONS

1. Suppaose that the tradeofll between uncmployment 2. When cities pass Laws limiting the rent Lindlonds
and inflstion is determined by the Phillips curve: can charge on apartments, the laws wasally apply
=" — alr - Ex), o expsting buildings and exempt any building
not yer buile. Advocates of rent contral argue
that this exemprion ensures that rent coneral
does not discourage the construction of new
housing. Evaluate this angument in light of the
nme-inconsitency problem.

where i denotes the uncmplayment rate, u” the
natural rate, = the rate of inflation, and Ex the
expected rate of inflation. In addition, suppose
that the Democratic Party always follows a poli-
oy of high money grovwth and the Republican

Party always follows a policy of low mancy 3. Go to the Web site of the Federal Reserve
growth. What “political business eycle” patzern (www federalreserve. pov). Find and read 3 pren
of inflation and unemployment would you pre- welease, sep it of cong ional testi of
dict umder the fallowing conditions? report abous recent monetary policy. What des

it say? What is the Fed domg? Why? What do
you think about the Feds recent policy
decisions?

a. Bvery four years, one of the parties takes con-
trol based on a andom flip of a coin., (Hinr:
Whar will expected inflation be prior to the
election?)

b, The two parties take turns.



APPENDIX

Time Inconsistency and the
Tradeoff Between Inflation
and Unemployment

In this appendix, we examine more formally the time-inconsistency argument
for rules rather than discretion. This analysis is relegated to an appendix because
it requires some calculos ”

Suppose that the Phnllips curve describes the relationship between inflanon
and unemployment. Letting w denote the unemployment rate, o the natural tate
of unemployment, « the rate of inflation, and Er the expected rate of inflation,
unemployment i determined by

=" - alr— En).

Unemployment is low when inflanon exceeds expected inflation and high when
inflation falls below expected inflaion. The parameter e determines how much
unemployment responds to surprise inflanon.

For simplicity, suppose also that the Fed chooses the rate of inflation. In real-
ity, the Fed controls inflation only imperfectly through its control of the money
supply, But for purposes of illustration, 1t is useful to asume that the Fed can
control inflaion perfectly,

The Fed likes low loyment and low

Suppose that the cost of
unemployment and inflation, as perceived by the Fed, can be represented as

Liu, o) = i 4y,

where the parameter 5 represents how much the Fed distikes mflanon relative 1o
unemplayment, Liy, #) is called the foss fiunction. The Fed's objecuve is to make
the loss as small as possible,

Having specified how the econamy works and the Fed's objective, lets com-
pare monetary policy made wider a fixed role and under diseretion.

We begin by considering policy under a fixed rule. A rule commits the Fed
to a parncular level of inflation, As long as private agents understand that the
Fed is commirted to this rule, the expected level of inflaton will be the level
the Fed is committed to produce. Because expected inflation equals actual infla-
tion (FGw = w), uncmployment will be at 1ts natural rate (= "),

7 The matersal m thin appendhx w derwed from Finn E Kydland and Edwand C. Presoon, “Rules
Hathes Than Discretion: The Inconsistency of Optinial Plant,” fowrmal of Pobincal Beaony 83 {June
1977} 473492, and Wobert | Yarm and Dhavid Gordon, "A Poutive Theory of Monetary Palicy
i 3 Narural Rate Model” Journal of Pelitical Economy 91 (Ausput 1983): 589-610. Kydland and
Prescor won the Mobel Prize for thin and ather work o 2004,

463
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What is the optimal rule? Because unemployment is at its natural rate regani-
less of the level of inflation legislated by the rule, there is no benefit to having
any inflation at all. Therefore, the optimal fixed rule requires thar the Fed pro-
duoee zero inflation.

Mow let’s consider discretionary monetary policy. Under discretion, the econ-
ony works as follows:

1. Private agents form their expectations of inflation Ex.
2. The Fed chooses the actual level of mflanon =.
3. Based on expected and actual inflation, unemployment s determuned.

Under this o the Fed imizes its loss L{u, =) subject to the con-
straint that the Phillips curve imposes, When making its decision about the rte
of inflation, the Fed takes expecred inflation as already determined.

Tis find what outcome we would obtain under discretionary policy, we must
examine what level of inflanon the Fed would choese. Hy substituning the
Phillips curve into the Fed's loss function, we obtain

Liu, 7} = u* — aefor = Ex) + yn~,

Motice that the Fed' loss is negatively related to unexpected inflanon {the see-
ond term in the equation) and positively related to actual inflation (the thind
term). Ta find the level of wflanon that this loss, duffe i
respect to v to obtain

Al dr = —a + 2yw
The loss is minimized when this derivative equals zero.” Solving for =, we get
w = a/(2y).

Whatever level af inflation private agents expected, this s the “optimal” level of
inflation for the Fed to choose. OF course, ratonal private agents understand the
objective of the Fed and the constraint that the Phillips curve imposes. They
therefore expect that the Fed will choose this level of mflition. Expected mnfli-
tion equals actual inflanon |Ex = = = a/(25)], and unemployment equals its nat-
ural rate (u=u"),

Now compare the outcome under opinnal discretion to the outcome under
the optimal rule. In both cases, unemployment is at its natoral vate Yet discre-
tonary palicy produces more inflation than does policy under the rule. Ths
eptimal discretion is worse than the optimal rule. This is true even though the Fed
under discretion was attempung to minimize its loss, Liw, =),

At first it may seem strange that the Fed can achieve a beter outcome by
being committed to a fixed rule. Why can't the Fed with discretion mimic the
Fed commutted to a zero-inflation rule? The answer s that the Fed s plaving 2

* Mathematical mate: The second dernative, J*Lidx™ = 25, i positive, ensuring that we are sobing
for 3 punimum of the low funcoon rather than 3 paximuw
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game against private decisionmakers who have ratonal expectations. Unless it is
committed to a fixed rule of zero inflation, the Fed cannot get private agents to
expect zero inflanon,

Suppose, for example, that the Fed simply announces that it will follow a zero-
inflation policy. Such an announcement by itself cannot be credible. After private
agents have formed their expectations of wnflation, the Fed has the incentive to
renege on is announcement in order to decrease unemployment. [As we have
Just seen, once expectations are determined, the Fed's optimal policy is to set
mflation at ¥ = a/(2y), regardless of Ex.] Private agents understand the incen-
tive to renege and therefore do not believe the announcement in the finst place.

This theary of manctary policy has an important corollary. Under one cir-
cumstance, the Fed wath discretion achicves the same outcome as the Fed com-
mitted to a fixed rule of zero inflation. If the Fed dislikes inflation much more
than it dislikes uncimployment (so that v is very large), inflation under discretion
is near zetw, because the Fed has lintle incentive to inflate, This finding provides
some guidance ta those who have the job of appointing central bankers, An
alternative to imposing 4 fixed rule 1 to appoint an individual with a fervent dis-
taste for inflation. Perhaps this is why even liberal paliticians (Jimmy Carter, Bill
Clinton) whe are more concerned about unemployment than inflation some-

timies appomnt conservative central bankers (Paul Volcker, Alan Greenspan) who
are more concerned about inflation,

MORE PROBLEMS AND APPLICATIONS

1. In the 1970 i the United Stares, the inflation That &,
rate and the natural rate of unemployment both Liu, ®) = T +-r'r3

mose. Let's uee this madel of time inconsistency Follow steps similar to those in the text to

to examune this phenomenon. Asume that pali- salye for the inflation rate under discretionary

oy i discretionary policy.

. Now what happens to the inflauon mte when
the nateral rate of unemployment rived

A Tn 1979, President Jimmy Carter sppointed
the conservative central banker Paul Valcker
ta head the Federal Reeserve. According to
this model, what should have happened 1w
inflation and unemployment?

a. In the model as developed s far, what
happens to the inflation rate when the natural
rate af unemployment rises?

T, Lets now change the model sdighth
supposing that the Feds bos function is qua-
dratic 1 both inflation and unemployment







Government Debt and
Budget Deficits

Blessed are the yong, for they shall infserit the national dele

—Herbert Hoover

I thinke e ouy

il to just g ahiead and make “zillion" o real nmiber

“Gazillion," fo. A zillion could be tent million trillious, and

pazillion conld

be a trillion zdllivns, It secms to me its tine to do this

—Giearge Carliat

heni a government spends more than it collects in taxes, it has a bud-
et deficir, which it finances by borrowing from the private sector,
The accumulation of past borrowing is the government deb,
Debate about the appropriate amount of government debr in the United
States s as obd as the country itself, Alexander Hamilton belicved that™a nation-
al debt, ifit is not excesive, will be to us 2 national blessing, while James Madi-
son argued that “a public debt i a public curse” Indeed, the location of the
nation’s capital was chosen as pare of a deal in which the federal government
asumed the Revalunionary War debts of the states: because the northern states
had larger outstanding debis, the capital was located in the South
This chapter considers various aspects af the debate aver the economic effects
of government debt, We begin by looking at the numbers. Section 16-1 exan
ines the size of the US, government debt, comparing it to the histerical and
international recond. It alvo takes 3 brief look at what the fiture may hold. Sec-

tion 16-2 discusses why measuring changes in government indebtednes is not
as straghuforvand as it might seem.

deed, some economists argue that tradi-
tional measures are so nusleading that they should be completely ignored.

We then loak at how government debt affects the econonty. Section 16-3
deseribes the traditional view of government debt, accordinyg to which govern-
ment bormwing reduces national saving and crowds out capital accumulation
This view is held by most economists and has been implicit in the discussion of
fiscal pohicy thronghout this book. Scenon 16-4 discusses an alternative view,
called Ricanfian equivalence, which ts held by a small but influential nunority of

467
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economists: According to the Ricardian view, government debt does not influ-
ence national saving and capital accumulation, As we will see, the debate benveen
the traditional and Ricardian views of government debt arises from disagree-
ments over how ¢ s respond to the g s debt policy.

Secnion 16-5 then looks at other facets of the debate over government debt
It begins by discussing whether the government should always try to balance i
budger and, if not, when a budget deficit or surplus is desirable. It abso examines
the effects of government debt on monetary policy, the political process, and a
nation’s role in the world economy.

The Size of the Government Debt

Lets begin by putting the government debt in perspectve. Tn 2008, the debt of
the US. federal government was $5.8 willion If we divide this number by
305 million, the number of people in the United States, we find that each per-
son'’s share of the government debt was about $19,000. Obviously, this s nat a triv-
ial number—few people sneeze at $19,000. Yet if we compare this debt 1o the
roughly $1.5 million a rypical person will earn over his or hee working life, the gov-
ernment debt does not look like the carstrophe it is sometimes made out to be.
One way to judye the size of a govermment's debt is to compare it to the
amount of debt other countries have accumulated. Table 16-1 shows the

How Indebted Are the World's Governments?

Gevernment Debt as
Country a Percentage of GDP Country
Japan 1730 Switzerland
Iealy 1130 Norway
Greece 1008 Sweden e Il
Belgum 922 Spain 442 hy
United States 732 Finland 39.6 |
France 725 Slovak Republic 380 i
Hungary 718 Crech Republic 361 |-
Portugal 709 Ireland 328 ’-}
Germany 648 Korea 226 '.'u
Canada &30 Denmark ma il
Austria 626 Hew Zealand 253 il
United Kingdom 587 Jeeland 248 Iy
© Netherlands 545 Luxembourg 181 Ml
Poland 528 Australia 142 i

s':;_n:::cn Economic Outlook Data are bared on esnimanes of grona povernment financial babilties and rominal GOP
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amount of government debt for 28 major countries expressed as a percentage
of each country’s GDP. At the top of the list are the heavily indebted countries
of Japan and Taly, which have accumulated a debr that exceeds annual GDP At
the bottom are Luxembourg and Australia, which have acoumulated relatively
small debts. The United States is not far from the middle of the pack. By inter-
national standards, the UL, povernment is neither especially profligate nor espe-
cually frugal.

Over the course of US history, the indebtedness of the federal government
has varied substantially. Figure 16-1 shows the rana of the federal debt to GDP
since 1791, The government debt, relative to the size of the cconomy, varies from
close to zero in the 18305 to 2 maximum of 107 percent of GDP in 1945,

Hustorically, the primary cause of increases in the government debt is war. The
debt-GDP ratio rises sharply during major wars and falls slowly during peace-
time. Many economists think that this historical pattern is the appropriate way
to run fiscal policy, As we will discuss more fully later in this chapter, deficit

financing of wars appears optimal far reasans of both tax smoothing and gener-
ananal equity

Debt-GDP ratio
1.2 |-

0E -

L Revolutionury
war

Cnl
04 Wier.

02

o L 1 1 1 1 1 (el
191 1811 1831 1851 1671 1891 1911 1931 1951 18 1991 :ﬂl -
R fear

The Ratlo of Government Dabt to GDP Since 1780 The U5, federal government
debi held by the public, relative to the size of the LS. sconomy, rises sharply duml_;
wars and dechnes slowly during peacetime. A major eaception # the period ﬁF“'“
1980 to 1955, when the ratio of debe to GDP rose without the accurrence of 2
magor milizary conflice.

Sowrre: US. Department of the Treasury, U S, Deparsmens af Commerce, and T, 5, Berry, *Praducnen
and Pnpﬁa:: Sence 1m51!ml\apﬂ Mo, &, Richmand, 1926,
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One instance of a large increase in government debe in peacetime began in
the eardy 1980s. When Ronald Reagan was elected president in 1980, he was
committed to reducing taxes and increasing military spending. These palicies,
coupled with a deep ion attributable to tght y policy, began a long
period of substantial budget deticits, The government debt expressed a5 a per-
centage of GDP roughly doubled from 26 percent in 1980 to 50 percent in
14995, The United States had never before experienced such a lange increase in
government debr during a period of peace and prosperity. Many economusts have
an unjustifiable burden

criticized this increase in g debt as i
on future generations.

The increase in government debt during the 19805 caused significant concern
amang many policymakers as well. The first President Bush rassed taxes to reduce
the deficit, breaking his “Read my lips No new taxes™ campaign pledge and,
according to some political commentators, costing him reelection. In 1993, when
President Clinton teok office, he raised taxes yet again, These tax increases,

ther wath spend and mpid econonne growth due to the mfor-
mation-technology boom, caused the budget deficits to shrink and eventually
tuen into budget surpluses. The government debt fell from 50 percent of GDP
in 1995 to 33 percent in 2001

When Prendent George W. Bush took office in 2001, the high-tech boom
lhr stock market was reversing course, and the economy was headng into reces-
cause tax revenue to Gl and push the
budyer toward deficic. In addition, tax cuts to combat the recession and increased
spending for homeland security and wars in Afghanistan and Irag further
increased the budger deficit, which averaged about 3 percent of GDP during ha
tenure. From 2001 ro 2008, government debt rose from 33 1o 41 percent of GDIY

When President Barack Obama moved into the White House in 2009, the
economy was in the midit of a deep recession. Tax revenues were declining a5
the econamy shrank, In addition, ane of the new president’s first actions was to
sign a large fscal stimulus to prop up the aggregate depand for goods and ser-
vices. (A Case Study in Chaprer 1) examnes this policy) The federal govern-
ment’s budget defici was projected to be 12 percent of GDE i 2009 and &
percent in 2MU—levels not expertenced since World War 11, The deb-GDP
o was projected to continue rising, at least in the near term,

In his first budget proposal, President Obama proposed reducing the budget
deficit over time to 3 percent of GDP in 2013, The success of this imitutive
remamed to be seen as this book went to press, Iegardless, these events ensured
that the economic effects of government debt would remain a major policy con-
ceen in the years to come.

The Troubling Long-Term Outlook for Fiscal Policy

What does the future hold for fiscal policymakers? Economic forecasting is far
from precise, and it 5 easy to be cymieal about cconomac prediction:. Bur
good policy cannot be made if policymakers only look backward. As a result,
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in the Congressional Budget Office (CBO) and other government
agencies are always teying to look ahead to see what problems and opportu-
nities are likely to develop. When these cconomists conduct long-term pro-
Jections of ULS, fiscal policy, they paint a troubling picture.

One reason is demographic. Advances in medical technology have been
wicreasing life expectancy, while improvements in birth-control techniques and
changing socul norms have reduced the number of children people have.
Because of these developments, the eldely are becoming a larger share of the
population. In 1950, the elderly popularion {aged 65 and older) made up sbout
14 percent of the working-age population (aged 20 to 64), Now the elderly are
about 21 percent of the working-age population, and that figure will rise to
about 40 percent in 2050, About one-third of the federal budget is devoted to
providing the eldedy with pensions (mainly through the Social Security pro-
gram) :m] health care. As more people become :hglbl: for these “entitle-
ments,” as they are sometimes called, g P g will icall
TiSC OVer Thime,

A second, related reason for the troubling Gseal picture is the rising cost of
health care. The government provides health care to the elderdy through the
Medicare system and to the poor through Medicaid. As the cost of health care
increases, povernment spending on these progs as well, Policymiak-
ers have proposed various ways to stem the rise in health care costs, such as
reducing the burden of lawsuits, encouraging more competition among health
care providers, and promoting greater use of information technology, but most
health economists believe such measures wall have only imited impact. The main
reason for rising health care costs is medieal advances that provide new, better,
but often expensive ways 1o extend and improve our lives.

The combination of the aging population and rising health care costs will
have 3 major impact on the federal budget, Government spending on Socual
Security, Medicare, and Medicaid has already risen from less than 1 percent of
GDP m 1950 to about 9 percent todsy The upward trajectory s not about to
stop. The CBO estimates that if no changes are made, spending on these pro-
grams will rise to about 20 percent of GDP over the next half century

How the United States will handle these spending pressures 1s an open ques-
tion, Simply increasing the budget deficit is not feasible. A budget deficit just
pushes the cost of government spending onto a future generation of taxpayers,
In the long run, the government needs to rse tax revenue to pay for the bene-
fits it provides.

The big g is how the required fiscal adj will be split hetween
tax increases and di i Some believe that to pay for
these umlll\mnmn we will need to rise taxes substantially as a percentage of
GDP Given the projected i in spending on Social Security, Medicare, and

Medicaid, paying for these benefits would require inereasing all taxes Ly apprax-
iutely one-third. Other economists believe that such high tix rates would
impose too great a cost on younger workers, They believe that policymakers
should reduce the pronuses now being made to the elderly of the fature and that,
at the same time, people should be encouraged to take a greater role in provid-
ing for themselves as they age: This might entail inereasing the normal retirement
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age, winlc Eving p:ap]c more incentive to save during their working yeans as
for g their own et and health costs. Resolving this
d:'b:m: will likely be ane of&h: great policy challenges in the decades ahead.m

i3 Problems in Measurement

The governmient budget deficit equals government spending minus government
revenoe, which in turn equals the amount of new debt the government needs o
fssue to finance its operations. This definition may sound simple enough, but in fict
debates over fiscal policy sonietimes arise over how the budget deficit should be
measured. Some cconomists believe that the deficit as currenty measured is not 2
good indicator of the stance of fiscal policy. That is, they believe thar the budget
deficit docs not aceurately mauge exther the impact of fiscal policy on todsys ceon-
anty or the burden being placed on future generations of taxpayers. In this secnon
we discuss four problems with the usual measure of the budget deficic

Measurement Problem 1: Inflation

The least ¢ ial of the at isues is the correction for inflaton.
Almost all economists agree that the government's indebredness should be mes-
sured in real terms, not in nominal terms. The measured deficit should equal the
change in the government's real :cht not the change in its nominal debe.

The budget deficit as © 3, b . does not comrect for
inflation. To see how large an error this mdu..u, Lomulrr the following exam-
ple. Suppose that the real government debr s not changing: in other words, in
real terms, the budger 1 balinced. In thas case, the nominal debt must be rung
at the rate of inflation, That 1,

AD/D ==,
where = is the inflation rate and D s the stock of government debt. This implies
Aly=xD.

The government would look at the change in the nominal debt AD and would
report a budget deficit of w0, Hence, most cconomists believe that the reported
budget deficit is overstated by the amount =D,

We can make the same argument in another way. The deficit 1 government
expendituce minus government revenue, Part of expenditure is the intercit paid
on the government debt, Expendirure should include only the real mterest paud
on the debt r13, not the nominal interest pad (D, Because the differcnce between
the nominal iterest rate { and the real wtcrest rate ¢ 1 the inflabon rate =, the
budget deficit 15 overstated by =D

This correcnion for inflation can be large, especially when wnflanon 1 high.
and it can often change our evaluation af fiscal policy. For example, in 1979, the
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federal government reported a budget deficie of $28 billion. Inflation was
8.6 percent, and the government debt held at the beginning of the year by the
public (excluding the Federal Reserve) was $495 billion. The deficit was there-
fore overstated by

w[) = 0,086 % 3495 billion
= §43 billion.

Corrected for inflanon, the reported budget defict of $28 billion mrms into a
budget surplus of $15 billion! In other words, even though nominal gavernment
deht was rising, real government debt was falling,

Measurement Problem 2: Capital Assets

Many econamists believe that an accurate assessment of the government’s bud-
get deficit requires taking into account the government’s assets ) w:ll as its lia=
biliies. Tn pardicular, when measuring the g s overall § dnicss, we
should subtract g assets from g debt. Therefore, the budger
deficit should be measured as the change in debt minus the change in assets,

Certainly, indvaduals and firms treat assets and labilities symmetrically, When
a person borrows to buy a house, we da not say that he is running a budger
deficit. Instead, we offset the increase in assets (the house) against the increase in
debt {the mortpage) and record no change in net wealth. Perhaps we should treat
the governmient’s finances the same way.

A budget procedure that accounts for assets as well as liabilities &5 called cap-
ital budgeting, because it rakes into account changes in capital. For example,
suppose that the government sclls one of its office buildings or some of its land
and wies the proceeds w reduce the government debt. Under current budget
procedures, the seported deficit would be Jower Under capital budgetng, the
revenue received from the sale would not lower the deficit, because the reduc-
tion in debt would be offset by a reduction in wsets. Sumilarly, under capital bud-
geting, povernment borrowing to finance the purchase of a capital good would
not raiee the deficie,

The major difficulty with capital budgetmg s that it 15 hard to decide
which povernment expenditures should count as capital expenditures. For
example, should the interstate highway system be counted as an asset of the
I;uvcmmrut‘ 1f 50, what is its value? What about the stockpile of nuclear

pons? Should ding on ed be treated as expenditure on human
capital? These Jlﬂ—ltuh questions must be answered if the government is o
adope a capital budget.

Economists and pollcyrn.lk:ls disagree about whether the federal government

should wse capital b . (Many state already use ic) Oppo-
nents of capital budgcm:g argu:: that, although the system s superior in princi-
ple to the current system, it is wo difficult w inpl i practice. Prog

of capital budgeting argue that even an imperfect treatment of capital assets
would be better than ignoring them altogether.
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Measurement Problem 3: Uncounted Liabilities

Some cconamists argue that the measured budget deficit is misleading because it
excludes some important government labilities. For example, consider the pea-
sions of government workers. These workers provide labor services to the gov-
ernment today, but pact of their compensation is deferred to the future. In essence,
these workers are providing 3 loan ta the government, Their future pension ben-
efits represent a government hability not very different from government debt. Yet
this hiability is not included as part of the government debr, and the accumubibon
of this Lisbility is not incloded as part of the budget deficit. According o some
estimates, this implicit liabiliry is 2lmost as large as the official government debt

Similarly, consider the Soctal Security system. In some ways, the system s like
a pension plan. People pay some of their income into the system whea young and
expert to receive benefits when old. Perhaps accumulated fture Social Secuncy
benefits should be included in the government’s labilities. Estinates suggest that
the government’s furure Social Security lizbilities (less Rurure Social Securicy taxe)
are more than three times the government debt s afficially measured.

Ome maght argue that Socal Seeurity habilities are different from governmient
debt because the government can change the laws determining Social Securty
benefits. Yet, in principle, the government could always choose not to repay all
of its debt: the government honors its debt only because it chooses to do 0
Promises to pay the holders of government debt may not be fundamentally df-
ferent from promises to pay the future recipients of Social Sccuriey.

A particularly difficult form of government liability to measure is the awiine
gont liahility—the liabilicy that is due only if 2 specified event occurs, For exam-
ple, the governnent guarantees nuany forms of private credit, such as sudent
loans, mortgages for low- and moderatc-income Fanilics, and deposits in basks
and savings and loan institunions, If the borrower repays the loan, the government
pays nothing; if the borrower defaults, the government makes the repayment
When the government provides this guarantee, it undertakes a habality contin-
gent on the borrower’s defaute. Yet this contingent labiliy is not reflected in the
budger deficit, in part becawse it 15 not clear what dollar value o artach 1o i

Accounting for TARP

In 2008, many U8, banks found themselves in substantial trouble, and the feder-
al government put substantial taxpayer funds into rescuing the financial system.
A Case Study in Chapter 11 discusses the causes of this financial crisis, the pm-
iications, and the policy responses. But here we note one particular small nde
effect: it made measuring the federal governments budget deficit more difficule.

As part of the financial rescue package, called the Troubled Asscts Relief I'o-
gram (TARP), the US. Treasury bought preferred stock in many banks In
ewence, the plan worked as follows. The Tressury borrowed money, gave the
maney to the banks, and in exchange became a part owner of those banks In the
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future, the banks were expected to pay the Treasury a preferred dividend (similar
to interest) and eventually to repay the initial investment as well. When that repay-
ment occurred, the Treasury would relinguish its ownership share in the banks.

The question then arose: how should the g nt’s accountiry stat t
reflect these transactions?

The US. Treasury under the Bush administration adopted the conventional
view that these TARP expenditures should be counted as current expenses, ke
any other form of spending, Likewise, when the banks repaid the Treasury, these
funds would be counted as revenue, Accounted for in this way, TARDP caused 3
surge in the bodyet deficit when the funds were distributed ro the banks, but it
would lead to a smaller deficit, and perhaps a surplus, in the future when repay-
ments were received from the banks

The Congrestional Dudger Office, however, took a different view. Becanse
mast of the TARP expenditures were expected ta be repaid, the CBO thoughe
1t was wrong to record this expenditure Like other forms of spending. Instead, the
CHO believed “the equity imvestments for TAILP should be recanded an 3 net
present value basis adjusted for market risk, rather than on a cash basis as record-
ed thus far by the Treasury™ That is, for this particular program, the CBO adopr-
ed a form of capital budgeting. But it took into account the possibility that these
mvestments would not pay off. In its estmanon, every dollar spent on the TARP
program cost the taxpaver only about 23 cents. If the actual cost trned out to
be larger than the estimated 23 cents, the CBO would record those additional
conts later; i the aceual cost wrned vut to be less than projected, the CBO would
later record a gamn for the government. Because of these differences in account-
ing. while the TARP funds were being distributed, the hudget deficit as esti-
mated by the CIO was much smaller than the budgee deficit as recorded by the
US. Treasury,

When the Obama administration came into office, it adopted an accounting
treatment more simlar to the one wed by the CHO, but with a larger estimate
of the cost of TAIRE funds, The president’s first budget proposal sad, “Estimates
af the value of the financial assets acquired by the Federal Government to date
suggest that the Government will get back approximately two-thirds of the
money spent purchasing such asieti—so the net cost 1o the Geovernment 15
miughly 33 cents on the dollar. These wapsactions are typically reflected in the
budget at this net cost, since that budgetary approach best reflects their impace
on the Government's underlyng fiscal position.” =

Measurement Problem 4: The Business Cycle

Many changes in the government's budgee deficit oceur automancally in response
to a fluctuating economy. When the economy goes mto a recession, incomes fll,
s0 people pay less n personal income taxes. Profits Bll, so corporations pay less in
corporate mcome taxes. Fewer people are employed, so paymoll tax revenue
declines. More pmpl: become eligible for government assistance, such as welfare
and ploymer 0 ding rises, Even without any
change in the laws governing taxation and :p::!dlnu, w budget deficit increases.
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These automatic changes in the deficit are not errurs in measurement,
because the government truly borrows muore when a recession depresses tax rev-
enue and boosts g pending. But these changes do make it more dif-
ficult to use the deficit to monitor changes in fiscal policy. That is, the deficit
can tise ar fall either because the government has changed policy or because
the econamy has changed direction. For some purpases, it would be good to
know which is occurming.

“To solve this problem, the government calculites a cyclically adjusted bud-
get deficit (sometimes called the full-emplayment budger deficit). The eycheally
adjusted deficit 15 bassd on estimates of what government spending and tax rev-
enue would be if the economy were operating at its natural level of output and
employment. The cyclically adjusted deficit is a useful measure because it refleces
policy changes but not the current stage of the business cycle.

Summing Up

Economists differ in the imporance they place vn these measurement problems.
Some believe that the problems are so severe that the budget deficit as normally
1 is almost ghess. Most take these measurement problems serious-
Iy but still view the measured budget deficit as a useful indicator of fiscal policy.
The undisputed lesson is that to evaluate fully what fiscal policy  doing.
cconomists and policymakers must look at more than just the measured bud-
get deficit, And, in face, they do. The budger documents prepared annually by
the Office of Management and Budget contain much detailed information
about the government’s finances, including data on capital expenditures and
credit programs.
No cconomic statistic is perfect. Whenever we sec 3 number reported in the
media, we need o know what it s measuring and what it s leaving out. Ths i
especially true for data on government debt and budger deficns.

E{3FE) The Traditional View of
Government Debt

Imagine that you are an cconomist working for the Congrossional Budger Office
(CBO). You receive a letter from the chair of the Senate Budget Comittee:

Diear CBO Economist:

Congress is about to consider the provident’s request to cut all tases by
20} percent. Before deciding whether 1o endore the request, nry commutee would
like your analysis, We see bittle hope of reducing government spending, so the tax
cut would mean an increse in the budget deficit. How would the ta cot and bad-
et deficit affect the ny and the ll-being of the country?

Sincerely,
Commutree Chair
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Before responding o the senator, you open your favorite economcs textbook—this
ane, of course—to see what the models predict for such 3 change in fscal policy.

To amalyze the long-run cficcts of this policy change, you turn to the modcls
in Chapters 3 through 8. The model in Chapter 3 shows that a tax cut stimulates
consumer spending and reduces national saving. The reduction in saving raises
the interest rate, which crowds out investment. The Solow growth model intro-
duced in Chapter 7 shows that lower investment eventually leads to a lower
steady-state capital stock and a lower level of output. Because we concluded in
Chapter 8 that the U'S. econonyy has less capital than in the Golden Rule steady
state (the steady state with maximum consumption), the fall in steady-state cap-
ital means lower consumption and reduced economic well-being.

To analyze the short-run effects of the policy change, you turn to the [S-LM
model in Chaptess 10 and 11, This model shows that a tax cut stimulates con-
sumer spending, which implies an expansionary shift in the IS curve. If there is
no change in monetary policy, the shift in the 1S curve leads to an expansionary
shift in the aggregate demand curve. Tn the shore run, when prices are sncky, the
expansion in apgregate demand leads to ligher output and lower unemploy-
ment. Over time, s prices adjust, the cconomy returns to the natural level of
output, and the higher agprepate demand results in a higher price level.

To sec how international trade affects your analyss, you turn to the
open-economy model m Chapters 5 nm] 12.The |m:d1:| in Chapter 5 shows that
when national saving falls, peaple start £ i by b g from
abroad, cawsing a trade deficir, Although the lnfluw of capital from abroad Tessens
the effect of the fiscal policy change on US. capital accumulaoon, the United
States becomes indebted w forcign countrics. The fiscal policy change also caus-
s the dollar to appreciate, which makes foreign goods cheaper in the United
States and domestic goods more expensive abmad. The Mundell-Fleming model
i Chapter 12 shows that the appreciation of the dollar and the resulting fall in
net exports reduce the short-run expansionary impact of the fiseal change on out-
put and employment,

With all these models in mind, you draft 2 response:

Drear Senator;

A tax cut financed by government bormwang would have many effects on
the economy. The immediate impact of the tax cut would be to sumulate con-
sumer spending. Higher consumer spending affects the economy 1 both the
short run and the long run,

In the short run, higher consumer spending would raise the demand for
goods and services and thus raise output and employment, Interest rates would
alia rise, however, & investors mmpc::\d for 2 smaller flow of saving. Higher
interest rates would d and would gre capinal to flow
i from abroad, The dallas wuukl rive i value against foreign eusrencies, and
US. firms would becomie less competitive in world markets,

Tn the Jong run, the smaller national saving cased by the tx cut would mican
a vmaller capital stock and a greater foreygn debt. Therefore, the output of the ation
wotld be smaller, aid 2 grester share of that output would be owed to forcignens.

The overall effeet of the tax cut on econamic well-beinyg 1« hanl 1o judge
Current generations would bencfic from higher consumption and higher




478 | rant v Macroeconemic Policy Debates

employment, although mflaoon would likely be higher 2 well. Future genera-
tions would bear much of the bunden of today’s budget deficits: they would be
born into a nation with a smaller capital stock and a langer foreign debt.

Your faithful servant,
CBO Economust

Taxes and Incentives

Throughout this book we have summarized the
tax system with a single variable, T In our mod-
els, the policy instrument is the level of taxation
that the government chooses; we have ignared
the issue of how the government raises this rax
revenue. In practice, however, raxes are not
lump-sum payments but are levied on some type
of economic activity. The US. federal govern-
ment raises some revenue by taxing personal
income (43 percent of tax revenue), some by tax-
ing payrolls (36 percent), some by taxing corpo-
rate profits (12 percent), and some from ather
sources (7 percent),

Courses in public finance spend much time
studying the pros and cons of alternative types
of taxes. One lessen emphasized in such courses
1% that taxes affect incentives. When people are
raxed on rheir laber earnings, they have less
incentive to work hard, When people are taxed
on the incame fram awning capital, they have
less incentive 1o save and invest in capital. As a
result, when taxes change, incentives change,
and this can have macroeconomic effecrs. If
lower tax rates encourage increased work and
investment, the aggregate supply of geods and
Services increases,

Some economists, called supply-siders, believe
that the incentive effects of taxes are farge. Some

supply-siders go so far as to suggest thar rax cus
can be self-financing: a cut in tax rates induces
such a large increase in aggregate supply that tax
revenue increases, despite the fall in rax rates.
Although all ecanamists agree that raxes affect
incentves and that incentives affect aggregate
supply to some degree, most believe that the
incentive effects are not large enough to make tax
cuts seli-financing in most circumstances
In recent years, there has been much debate
about how to reform the tax system ta reduce the
disincentives that impede the economy from
reaching its full potential. A proposal endorsed
by many econamists is to move from the current
income tax s;.-slrm llJ“-';ll‘I] a (.ﬂnsumplmn tax
Compared to an income tax, 3 €oNSUMpTion tax
would provide more incentives for saving, svest-
ment, and capital accumulation, One way of tax-
ing cansumption would be to expand the
lability of rax-ad ged saving t
such as individual retirement accounts and
401(k) plans, which exempt saving from raanon
wntil that saving is later withdrawn and spent
Anather way of taxing consumption would be to
adopt a value-added ax, a tax on consumpoion
pard by producers rather than consumers, now
used by many European countries 1o raise gov-
ernment revenue. 2

1 To read mote sbout how taxes affect the cconorry through incentives, the best place to sty
an undergraduate textbook in public fimance, such a5 Harvey Women and Tod Gayer, Pl Fasr,
Hth ed. (Mew York: McGraw-Hill, 2007) In the more advanced literarsre that links pubbc firmee
and macroccononics, o chime reference w Chrstophe Chamley, “Optimal Taxabon af Capil
lucome in 2 General L".q'uuhhuu.n Model With Infine Lives” Eoomomctriss 54 (May 1986}
607622, Chamley establithes conditions under which the toe system should not dutort the neea-

tive o wave (that s, i

The rob af thic 1

under which 7

FXIhan s SIperiar to ihcome taxation)

Kehoe, “Thxing C
23 (Swmmer 1999). 3-17

tal Income: A Bad 1dea

d i Andrew Atkeson, VIV Chan, and Parick |
wdonal Resorw Band of Mauteapeli Quavtordy Rono
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The senator replies:

Tiear CBO Economist:

Thank you for your lener, Tt made sense to me. But yesterday my commit-
tee heard testunony from o prominent economist who called herself 2 *Ricar-
daan” and who reached quits a different conclusion. She said that a tax cut by
itself would not stumulate consumer spending. She concluded that the budget
deficit would therefore not have all the effects you listed. What's going on here?

Sincercly,
Committee Chair

After studying the next section, you write back ro the senator, explaini
detail the debate over Ricardian equivalence.

) The Ricardian View of
Government Debt

The traditional view of government debt presumes that when the government
cuts taxes and runs a budger deficit, consumers respond to their higher after-
tax income by spending more. An alternative view: called Ricardian equiva-
lence, questions this presumption. According to the Ricardian view,
© are forward-looking and, tl base their spending decisi
not only on thew current income but also on their expected future income, As
we explore more fully in Chapter 17, the forward-looking consumer is at the
heart of many modeen theories of consumption. The Ricardian view of gov-

ernment debt apphies the logic of the forward-looking consumer to analyzing
the effects of fiscal policy.

The Basic Logic of Ricardian Equivalence

Consider the response of a farward-looking consumer to the tax cut that the Sen-
ate Budget C i 1 conmdering, The ¢ wmight reason a5 follows:

The government 15 cutting taxes without any plans to reduce government
spending. Does this policy alter my set of opportunines? Am T richer became
of this tax cut? Should T consume more?

Maybe not. The government 1 financing the tax cut by running 3 budget
deficit. At sonie point in the future, the government will have to rase tues to
pay off the debr and sccumuled interest. Sa the policy really represents a tax
cut today coupled with 4 tax luke 1 the future, The tax cut merely ghves me
ransitory income that eveneually will be tiken back. T am not any better off,s0
I weill leave iy consumption unchanged.

The forward-looking « | ds that g borrowing today
means higher taxes in the future, A x cut financed by government debr does
not reduce the tax burden; it merely reschedules i, It therefore should not
encourage the consumer to spend more.




4BO | panT v Macrocconomic Policy Debates

One can view this argument another way. Suppose that the government bat-
rows $1,000 from the typical citizen to give that citizen a §1,000 tax cut In
essence, this policy is the same as giving the citizen 2 $1,000 government band
as a gift. One side of the bond says, “The government owes you, the bondhold-
er, $1,000 plus interest™ The other side says, " You, the mxpayer, owe the gov-
ernment $1,000 plus interest” Overall, the gft of 3 bond from the government
to the typical cinzen docs not make the citizen richer or poorer, because the
value of the bond is offiet by the value of the future tax lability.

The general principle is that government debt is equivalent to Rsture tioxes, and
if consumers are sufficiently forward-louking, future ties are equivalent to current
taxes. Hence, financing the government by debt is cquivalent to financing it by
taxes. This view is called Ricordion equivulence afier the famous nincteenth-century
ceonomist David Ricarde, because he first noted the theoretical argument.

The implication af R dian equivalence is that a del d tax cut lexves
c prion unatfe Households save the extra disposable income to pay the
future tax liabality chat the tax cur smplics. Thas increase in private saving exact-
ly offiets the decrease in public swing. National saving—the sum of private aud
public saving—remains the same. The tax cut therefore has none of the effecs
that the traditional analysss predicts:

The logic of Ricardian equivalence does not mean that all changes s el
policy are irrelevant. Changes in fiscal policy do influence consumer speading i
they influence present or future government purchases. For example, suppoe
that the government cots taxes today because it plans to reduce government pur-
chases ‘in the future. If the consumer understands that this tax cut does not
require an increase in future taxes, he fecls richer and rases his consumption. Bu
note that it is the reduction in government purchases, rather than the reducton
in taxes, that stimulates consumption: the announcement of a future reduction s
government purchases would raise consumption today even if current taxes were
unchanged, because 1t would mply lower taxes at same time in the fature.

Consumers and Future Taxes

The essence of the Ricardian view is that when peaple choose their level of con-
sumption, they rationally look ahead to the future taxes implied by government
debe. But how forward-looking are consumens? Defenders of the trdinonal view
of government debt believe that the prospece of future taxes does not have 5
large an influence on current consumption 3 the Ricardian view asumes. Here
are some of ther anguments,?

Myopia Proponents of the Ricandian view of fiscal policy asume that people

are rational when making such decisions as choosing how much of their income
to consume and how much to save. When the government borrows to pay for

? For a servey of the debate aver Ricantan equivalence, see Douglas Beenhenm, “Racadun Bqee
alence: An Evaluation of Theory and Evidence.” NBER Marroscamamics Anal (1957): 263-303 Sec
aleo the symposivm vn budget deficis in the Spring 1989 teuc of the fournal of Ersenic Porspectues
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current spending, ratienal consumers look ahead to the future fxes required to
support this debt. Thus, the Ricardian view presumes that people have substan-
tial knowledge and forcuight.

Onie passible argument for the traditional view of tax cuts is that people are
shortsighted, perhaps because they do not fully comprehend the implications of
government budget deficits. It is possible that some people follow simple and not
fully muonal rules of thumb when choasing how much to save, Suppaose, for
example, that a person acts on the assumption that future taxes will be the same
a5 eurrent taxes. This person wall fail to take account of fiature changes in taxes
required by current government policies. A debt-financed g cut will lead this
person to believe that his lifetme incone has increased, even if it hasn't. The tax
eut will therefore lead to higher consumption and lower naponal saving,

Borrowing Constraints The Iicardian view of government debt assumes
that consumers base their spending not on their current income but an their ifie-
time income, which includes both current and expected future income, Accord-
ing to the Ricardian view: a debt-financed tax cut increases current incame, but
it docs not alter Ifetime income or consumption. Advocates of the traditional
view of government debt argue that current income is more important than life-
time income for those consumers who face binding borrowing constraints, A
borswng constrning i 3 limit on how much an individial can borrow from banks
or other financial institutions.

A person who would like to consume more than his current income allows—
perhaps because he expects higher income in the future—has tw do so by bor-
wwing. If he cannot borrow to finance current consumption, or ¢an borrow
anly a limited amount, his current income determines his spending, regardless of
what his lifetime income might be. In this case, a debr-financed rx cut rises cur-
rent income and thus consumption, even though future income will he lower. In
enence, when the povernment cuts current taxes and raises future taes, it i giv-
ing taxpayers 3 loan. For a person who wanted to abtain a loan but was unable
to, the tax cot expands his opp ities and stimul i

George Bush's Withholding Experiment

In early 1992, President George H. W, Bush pursued a novel palicy to deal wath the
lingening recession in the United States, By executive onder, he Jowered the amount
of income taxes that were being withheld from workers' paychecks. The onder did
not reduce the amonnt of taxes that workers owed: it merely delayed payment. The
higher take-home pay that workers received during 1992 was to be offset by high-
er tax payrients, or sualler tax refunds, when income taxes were due in April 1993,

What effect would you predict for this policy? According to the logic of Ricar-
dian equivalence, consumers should realize that their lifetime resources were
unchanged and, therefore, save the extrs take-home pay to meet the upeonung tax
fiability. Yer George Bush claimed his policy would provide “money people can
wse to help pay for clothing, eollege, or to get a new car” That i, he believed that
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consumers would spend the extra income, thereby sumulating aggreggate demand
and helping the economy recover from the recession. Bush seemed to be asum-
ing that consumers were shorsighted or faced binding borrowing constraints.
Gauging the actul effects of this policy is difficult with aggregate data, because
many other things were happening at the same time. Yet some evidence comes from
a survey two econonists conducted shortly after the policy was announced. The
survey asked people whar they would da with the extra income. Fifty-seven per-
cent of the respondents sad they would save it use it to repay debts, or adjust ther
withholding in order to reverse the effect of Bush’ exccutive onder. Forty-three
percent said they would spend the extra income. Thus, for this policy change,a
majority of the populinon was planning to act as Ricardian theory posits. Nonethe-
Jess, Bush was partly nght: many people planned to spend the extra income, evsn
though they understood that the following year’s tax bill would be higher* &

Future Generations Besides myopia and borrowing constraings, a rhird
argument for the tradinonal view of government debt 1s that consumers expect
the implied future taxes to fll not on them but an future generations. Sup-
pose, for example, that the government cuts taxes today, isues 3-year bonds
to finance the budget deficit, and then raises taxes in 30 years to repay the loan
In this case, the government debt represents a fransfer

wealth from the next generation of taxpayers (which
faces the tax hike) o the ent gencration of taxpay-
ers (which gets the tax cut). This transfer rawes the life-
tinte resources of the curtent generation, so it rass
their consumption. In essence, a debt-financed tax cut
stimulates consumption because it gives the current
generation the upportunity to consume at the expeniz
of the next gencranon,

Economist Robert Darro has provided a clever rejoin-
der to this argument to support the Ricardan view Harmo
argues that becase future generations are the children
and grandchuldren of the current gencration, we should
not view these varous generations as independent eco-
nomic actors. Instead, he arpues, the appropriate asump-
von 15 that current generations care about future
generanons. This altrusm between generations » evi-
denced by the gifts that many people give their childeen,
often in the form of bequests at the time of their deaths.
The existence of bequests suggests that many peoaple are

Guuag by Diaer Carperser foen the V6P Sors Juems! Pyrraycm, Cartsen faataoys Symibeare

"What's this | hear about you adults not e¢ager to take advantage of the oppottunity o con-

martgaging my future?™

sume at their children’s expense.

* Matthew 13 Shapins and Joel Sleenrad, “Consumer Respanse to the Timsng of Income: Evilesce
From a Change in Tax Withholding." Asrcrican Eoremic Revicer 85 (March 1995): 274-283
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According to Barro's analysis, the relevant decisionmaking unit is not the indi-
vidual, whose life is finite, but the family, which continues forever. In other
words, an individual decides how much to consume based nat only on his own
income but also on the income of future members of his finly. A debt-financed
tax cut may raise the income an individual receives in his liferime, but it does not
raise his family’s overall resources, Instead of consuming the extra mcome from
the tax cut, the mdividual saves it and leaves it as a bequest to his children, who
will bear the furune tax Lability

We can see now that the debate over government debt is really 3 debate over
consumer behavior. The Ricardian view assumes that consumers have a long
ume horizon, Barro’s analysis of the family implies that the consumery time
horizon, like the government, is effectively infinite. Yet it & posible that con-
sumers do ot look ahiead to the tax labilitics of future generations, Pechaps they
expect their children to be ncher than they are and therefore welcome the
opportupity to consume at their children’s expense, The fact that many people
leave zero ar minimal bequests to their children is consistent with this hypothe-

sis. For these zem-bequest families, a debt-financed tax cut alters consumption
by redistibuting wealth ameng generations.

Why Do Parents Leave Bequests?

The debate over Iicardian equivalence is partly a debate over how different gen-
erations are linked to one another, Riobert Barm’s defense of the Ricardian view
is based on the assumption that parents leave their children bequests because they
care about them. But is altiruism really the reason that parents leave bequests?
One group of economists has suggested that parents use hequests to con-
trol their children. Parents often want their children to do certain things for
them, such as phoming home regularly and visiting on holidays, Perhaps par-

ents use the tmplicit threat of disinheritance to induce their childen to be
maore attentive,

To test this “strategic bequest motve,” these economists examined data on
how often children visit their parents. They found that the mere wealthy the par-
ent, the more often the children visit, Even mare striking was anather rewult
only wealth that can be left as a bequest induces more frequent visits, Wealth thar
cannat be bequeathed—such as pension wealth, which reverts to the pension
company in the event of an carly death—does not encourage children to visit,
These findings suggest that there may be more to the relationships among gen-
erations than mere altrusm.” m

* obert . Barm, “Arc Governanent Bonds Ner Wealth?” foural of Polinial By 81 (1974):
HA5-1117.

* U Lougls Uernhem, Andrei Shieifer, and Lawrence H. Summen, “The Swatepe Uequet
Motive,” Journal of Polincal Econcmy 93 [1983); 10451076
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Making a Choice

Having seen the rraditional and Ricardian views of government debt, you should
ask yoursell two sets of questions.

First, with which view do you agree? If the government cuts taxes today, rums
a budget deficit, and raises taxes in the fiture, how will the policy affect the econ-
omy? Will it stimulate consumption, as the traditional view holds? Or will con-
sumers understand that their lifetime income 15 unchanged and, therefore, offict
the budget deficit with higher private saving?

Second, why do vou hold the view that you do? If you agree with the madi-
tional view of government debr, what is the reason? Do consumers fail to under-
stand thar higher government borrowing today means higher taxes tomormow?
Or do they ignore future taxes either because they face borrowing constming of
because future taxes will fall on future generations with which they da not feel
an economic link? 1 you hold the Ricardian view, do you believe that consumers

Ricardo on Ricardian Equivalence

David Ricardo was a millionaire stockbroker and
one of the great economists of all nme. His most
impartant contribution to the field was his 1817
boak Princples of Palitical Evonomy and Tawstion, in
which he developed the theery of comparatne
advantage, which economists still use to explain
the gains from international trade, Ricarda was
also a member of the British Parfiament, where he
put his own theories to work and opposed the com
laws, which restricted intemational trade in grain
Ricardo was interested in the altemnative ways
in which a government might pay for irs expendi-
ture. In an 1820 article called Exsy on the Funding
System, he considered an example of a war that
cost 20 million pounds. He noted that if the inter-
est rate was 5 percent, this expense could be
financed with a one-time tax of 20 million
pounds, a perpetual tax of 1 million pounds, ora
fax of 1.2 millien pounds far 45 years. He wrore:
In paint of economy, there is no real difference in
either of the modes; for owenty million in one pay-
ment, one million per annum for ever, or 1,200,000
pounds for 45 years, are precisely of the same value.

Ricardo was aware that the issue invohed the |

linkages among generanons:

Iewould be difficule o comance a man possessed of
20,000 pounds, or any other sum, that a 1
payment of 50 pounds per annum was equally bur

densome with a snghe tax of 1000 pounds He
would have wame vague notion that the 50 pounds
per annum would be paid by postenty, and weld
not be paid by bim; but if he leaves his Forture so hin
son, and leaves it charged with this perpetial te,
where o the differcnce whether he leaves hem 20,000
pounds with the tax, or 19,000 pounds withaut 1?
Although Ricardo viewed these alternative mesh-
ads of gavernment finance as equivalent, he did
not think other peaple would view them as such
The people wha pay tases . . . do not manage ther
ccondingly, We are apt to thnk that
denuame only in proporton to what we
are at the moment calied to pay for it in ey, wih-
out reflecting on the probable duration of uch tases

Thus, Ricardo doubted that people were rational
and farsighted enough to look ahead fully w0
their future tax labilities.

As a policymaker, Ricardo took the govern-
ment debt senously. Before the Bricish Parlis-
ment, he once declared

This would be the happiest country in the world, and

ity progress in prosperity would go beyond the pow
ers of imagination to conceive, if we got nd of tea
great evils—the national debt and the corm laws.

It is one of the great ironies in the history of eco-

| momic thought that Ricardo rejected the theory

that now bears his name!
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have the foresight to see that government borrowing today will result in future
taxes levied on them or their descendants? Do you believe that consumers will
save the extra income to offiet that future tax labilicy?

We nught hope that the evidence could he]p us d.emie bmu-m these two
views of government debr. Yer when ec | episodes of
large budget deficits, the evidence i nconelusive, History can be interpreted in
different ways.

Consider, for example, the experience of the 19805, The large budget deficits,
caused partly by the Reagan tax cur of 1981, seem to offer a natural experiment
to test the two views of government debt. At first glance, this epsode appears
decuvely to support the traditional view: The lage budget deficits comerded
with Jow national saving, high real interest rates, and a large trade deficie. Indeed,
advocates of the traditional view of government debt often claim that the expe-
rience of the 19805 confirms their position.

Vet those who hold the Racardian view of government debt interpret these
events differently. Perhaps saving was low in the 19805 because people were opti=
mistic about future econumic growth—an optimism that was also reflected in a
boaming stock market. Or perhaps saving was low because peaple expected that
the tx cut would eventually lead not to higher taxes but, as Reagan promised,
o lower povernment spending. Because it is hard to rule out any of these inter-
pretations, both views of government debt survive,

@33 Other Perspectives on
Government Debt

The policy debates over government debt have many facets. So far we haye con-
sidered the traditional and icardian views of government debt. According to
the traditional view, a g budget deficit expands aggregate demand
and stimulates output in the short run but crowds out capital and depresses eco-
nomic growth in the long run, According to the Ricardian view, 2 government
budget deficit has none of these effects, because consumers understand that a
budget deficit represents metely the postponement of a tax burden, With these

two theories as background, we now consider several ather perspectives on gov-
ernment debt.

Balanced Budgets Versus Optimal Fiscal Policy

In the United States, many state constitutions require the state government to
run a balanced budget. A recurring topic of political debate is whether the Con-
stitution should require a balanced budget for the federal government as well
Most economists oppese a strict rule requiring the government to balince its
budget, There are three reasons why optimal fiscal policy may at times call for 2
budget deficit or surplus,
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Stabilization A budget deficit or surplus can help stabilize the economy ln
essence, a balanced-budget rule would revoke the auromaric stabilizing powens
of the system of taxes and transfers. When the cconony goes into a recession,
taxes automatically fall, and transfers automatically rise. Although these automart-
ic resp help stabilize the v: they push the budget into deficit. A st
balanced-budget rule would require that the government nmise taxes or reduce
spending in a recession, but these actions would further depress aggrepte
demand. Discretionary fiscal policy 1 more likely to move i the opposite direc-
tion over the course of the business © . In 2009, for example, President Banck
Obama signed a stimulus bill authorizing a large increase in spending to try o
reduce the severity of the recession, even though it led to the langest budget
deficit in more than half'a century,

Tax Smoothing A budget deficit or surplus can be used to reduce the dustor-
tion of incentives caused by the tax system. As discussed earlier, high tax mtes
inpose a cost on society by discouraging econonue activity. A tax on labor eamn-
ngs, for instance, reduces the incentive that people have to work long houn
Because this disincentive becomes particularly large at very high nix rte, the
total social cost of taxes is minimized by keeping tax rtes relatively stable rather
than making them high in some years and low in others. Economists call tha
policy rax smoothing. To keep tax rates smooth, a deficit 18 necessary vears of
unusually low income (recessons) or unusually high expenditure (wars)

Intergenerational Redistribution A budger deficit can be used to shift 2 e
burden from current to future gencrations. For example, some economisty ange
that if the current generation fights 2 war to preserve freedom, future generations
benehit as well and should bear some of the busden. To pass on some of the wark
costs, the current generation can finance the war with a budget deficit. The gov-
ernment can liver retire the debt by levying taves on the next generation,

These conuderations lead most cconomists o reject a stct halaneed-budger
rule. At the very least, a rule for fiscal policy needs o ake account of the recur-
ring episodes, such a3 recessions and wars, duning which it is reasonable for the
government to run a budger deficat.

Fiscal Effects on Monetary Policy

In 1985, Paul Voleker told Congress that “the actual and prospective size of the
budget deficit . . . heightens skepticism about our ability to control the maney
supply and contain inflation” A decade later, Alan Greerspan claimed that *
substantial reduction in the long-term prospective deficit of the United States
will significantly lower very long-tern inflation expectanons.” Bath of these Fed
chairmen apparently saw a link between fiscal policy and monetary policy,

We first discussed such a possibulity in Chapter 4. As we saw; one way fora
government to finance a budget deficit is simply to print money—a policy that
leads to higher inflation, Indeed, when countries experience hyperinflation, the
typical reason is that fiseal policymakers are relying on the iflation tax to pay for
some of their spending. The ends of hyperinflations almost always coincide with
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fiscal reforms that include large cuts in government spending and therefore a
reduced need for seigniorage.

In addition ta this link between the budget deficit and inflation, some econ-
omists have sugyested that a high level of debt might abo encourage the gov-
emnment to creare inflation. Because most government debt is specified in
nominal terms, the real value of the debe falls when the price level rises, This is
the usual redistribution between creditors and debrors caused by unexpected
nflation—here the debtor is the government and the creditor is the private sec-
tor. But this debtor, unlike others, has access 1o the monetary printing pres. A
high level of debt might encourage the government to print money, thercby ris-
ing the price level and reducing the real value of its debs.

Despite these concerns about 3 possible link between government debt and
monetary policy, there is livtle evidence that this link is important in most devel-
oped countries. In the United States, for instance, inflation was high i the
19705, even though government debt was Jow relative to GDP. Monetary poli-
cymakers got wflanen under control in the carly 198Us, just as fiscal policy-
makers started running large budget deficits and increasng the government
debr. Thus, although monetary policy might be driven by fiscal policy in some
situations, such as during classie hyperinflations, this situation appears not to be
the norm i most countries today, There are several reasons for this. Frst, most
governments can finance deficits by selling debt and don't need to rely on
seigniorage. Second, central banks ofien have enough independence to resist
political pressure for more expansionary manetary policy. Third, and mest

umportant, policymakers i all parts of government know that mflanon 12 poer
solution to fiscal problems.

Debt and the Political Process

Fiscal policy is made not by angels but by an imperfect political process, Same
cconomists worry that the possibility of financing government spending by ssu-
g debt makes that political process all the worse,

This adea has a long history, Nineteenth-century economist Knut Wicksell
chimed that if the benefit of some rype of government spending exceeded its
cost, it should be possible to finance that spending in a way that would receive
unanimous support from the voters, He concluded that government spending
should be undertaken only when support is, in fact, nearly unamimous. In the
case of debt finance, however, Wicksell was concerned that “the intetests Jof
future taxpayers] are not rep ed at all or are rep d inadequately in the
tax-approving assembly”

Many economists have echoed this theme more recently. In their 1977 book
Dyemoenacy in Deficir, James Buchanan and Richand Wagner argued for 2 balanced-
budget rule for fiscal policy on the grounds thae it “will have the effect of bring-
ing the real costs of public outlays to the awareness of decision makers; it wall tend
to dispel the illusory ‘samething for nathing' aspects of fiscal choice” Similarty,
Martin Feldstein {once an economic adviser to Ronald Reagan and 2 long-time
enitic of budget deficits) argues that “enly the 'hard budget constrint’ of having
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to balance the budget” can force politicians to judge whether spending’s “benefits
really justify its costs.”

These arguments have led some econoniists to favor a constitutional amend-
ment requiring Cangress to pass a balinced budget. Ofien these proposls have
escape clauses for times of national emergency, such as wars and depressions,
when a budget deficit 15 a reasonable policy response. Some critics of these pro-
posals argue that, even with the escape clauses, such a constitutional amendment
would fie the hands of policymakers o severely, Others claim that Congres
would casily evade the balanced-budget requirement with accounting tricks. As
this discussion makes clear, the debate over the denrability of a balinced-budget

s is as much political as economc,

International Dimensions

Government debt may affect a nation’s role in the world cconomy. As we fine
saw in Chaprer 5, when 3 government budget deficit reduces national swving, it
often leads 1o 3 trade deficit, which in turn is financed by borrowing from
abroad. For instance, many observers have hlamed US fiscal policy for the recent
switch of the United States from a major creditor in the world economy 10 3
major debtar. This link berween the budget deficit and the trade deficit leads
two further effecs of government debr.

First, high levels of government debt may increase the risk that an econeniy
will experience capital fight—an abrupt decline 10 the demand for a counteys
assets in world financial markers, International imvestors are aware that a govern-
ment can always deal with its debt simply by defaulting. This approach was wed
as far back as 1335, when England’s King Edward 11T defaulted on his debt to
Italian bankers. More recently, several Latin American countnes defalied oa
their debts in the 19805, and Roussia did the same in 1998, The higher the Jewl
of the government debt, the greater the temptation of defiult. Thus, as gover-
ment debt increases, internanional iwestors may come to fear default and coral
their lending. IF this loss of confidence vecurs suddenly, the revult could be the
clagsic symptoms of capital fhight: 3 collipse in the value of the currency and an
increase in interext rates. As we discussed i Chaprer 12, this is precisely what
happened to Mexica in the early 19905 when default sppeared likely:

Second, high levels of government debt financed by foreign borrowing may
reduce a nation’s political clout in world affairs. This fear was emphadzed by
economist Ben Friedman in his 1988 book Day of Reckawing. He wrote, " Wordd
power and influence have historically accrued to creditor countries. It & not
coincidental that America emenged as 3 world power simultaneously with our
teansition from a debtor mation . . . to a creditor supplyiog investment capital to
the rest of the world” Fricdman suggests that if the United States continues fo
run large trade deficits, it will eventually lose some of its internanonal influence.
So far, the record has not been kind to this hypothesis: the Unired States has run
trade deficits throughout the 19805, 19905, and the fist decade of the 20005 and,
nonetheless, remains a leading superpower. But perhaps other events—such
the collapse of the Soviet Union—oifset the decrease in polineal clout that the
Unuted Stares would have experienced because of its ncreased indebredness.
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CASE'STUDY

The Benefits of Indexed Bonds

In 1997, the US. Treasury Department started to issue bonds that pay a return
based on the consumer price index. These bonds typically pay a low interest
nate of abaut 2 percent, o a §1,000 bond pays only $20 per year in interest,
But that interest payment grows with the overall price level as measured by the
CPL, In addition, when the $1,000 of principal s repaid, that amount i also
adjusted for changes in the CPL The 2 percent, therefore, 18 a real interest rate.
Professors of macroeconomics no longer need to define the real interest rate as
an abstract construct. They can open the New York Times, point to the credit
report, and say,“Look here, this is 2 nominal interest rate, and this is a real inter-
st rate” (Professors in the United Kingdom and several other countries have
long enjoyed this luxury because indexed bonds have been trading in ather
countries for vears.)

Of course, making macrocconamics easier to teach was not the reason that the
Treasury chose ta index some of the gavernment debr, That was just a posinve
externality. lts goal was to introduce a new type of government bond that would
bhenefit bondholder and taxpayer alike. These bonds are a win=win proposition
because they insubite both sides of the transaction from inflagon risk, Bond-
holders should care abour the real interest rate they earn, and taxpayers should
care about the real interest rate they pay. When government bonds are specified
mn nominal terms, bath sides take on rigk that s neither productive nar neces-
sary. The new indexed bonds eliminate this inflanon risk,

In addinon, the new bonds have three other benefits.

First, the bonds may encourage the private sector (o begin 1smng its own
indexed securities, Financial innovation 1s, to some extent, a public good. Onee
an innovation has been introduced into the market, the idea is nonexcludable
(people cannot be prevented from using it) and nonrival {one person's use of the
idea does not dininish other people’s use of it). Just s a free market wall not ade=
quately supply the public goods aof natonal defense and basic research, it will not
adequately supply financial innovation, The Treasury'’s new bonds can be viewed
as a remedy for that market Bilure,

Second, the bonds reduce the government's incentive to produce surprise
mflation, After the budget deficits of the past few decades, the US. povern-
ment 35 now a substantial debror, and its debis are specificd almast entirely in
dollar terms. What s unique about the federal government, in contrast to
most debtors, is that it can print the money it needs. The greater the govern-
ment's nominal debis, the more incentive the government has to inflate away
s debr. The Treasury’s switch toward indexed debt reduces this potentially
pmb]rm:\ln. inceniive.

Third, the bonds provide data that might be useful for monetary policy. Many
macroeconomic theories point to expected inflation as a key variable to sxphin
the rel hip berween inflation and pl But what i expected
inflation? One way to measure it is to survey private forecasters. Another way 15
to look at the difference between the yield on sominal bonds and the yicld on
real bonds
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The Treasury’s new ndexed bonds, therefore, produced many h:ncﬁu
less inflation risk, more financial i ion, better g
maore informed monetary policy, and easier lives for stud.cnu and teachers of
macroeconomics.” ®

3 conclusion

Fiscal policy and government debr are central in the ULS, political debate.
This chapter discussed some of the econamic issucs that lie behind the pali-
cy decisions. As we have scen, ec ts are mot in 1

about the measurement or effects of government indebtedness. Mot e ecan-
omists in agreement about the best budget policy. Given the profound impor-
tance of this topic, there seems little doubt that the debates will continue 1
the years to conie,

Summary

1. The current debe of the ULS. federal government is of moderate size
compared to the debt of other countries or campared to the debt that the
United States has had throughout 1ts own history, The 19805 and caly
1990s were unusual in that the ratio of debt to GDP increased during 3
period of peace and prosperity. From 1995 1o 2001, the oo of debt to
GDP declined significanty, bur after 2001 it started o rise again.

2. Srandard measures of the buduet deficit are imperfect measures of fiscal policy
because they do not correct for the effects of inflanon, do not offict changes
in government labilities with changes in government assets, amit some fabil-
ities altogether, and do not correct for the effects of the business cyele

3. According to the traditional view of government debt, a debt-financed tix
cut sumulates consumer spending and lowers national saving. This imcrease
in comsumer spending leads to greater aggregate demand and higher
imcome m the shart run, but it leads to 2 lower capital stock and lower
ncome in the long run.

4. According to the Ricardian view of government debr, a debi-financed tax
cut does not stimulate consumer spending because it does ot raise
consumens” overall nsources—it merely reschedules taxes from the prosent

* o read more abuout indexed bondk, see Joha ¥, Campbell and Robert . Sthiller, “A Scorecand foe
Indexed G Dbt NBER AL Al (1996 155-197, and David W Wilkas,
“Policy Watch The Introd af Indexed G Dbt n the United State” foumd #
Eususmic Penpecives 12 (Winter 1998): 319-227 .




EHAPTER 16 Government Debt and Budger Deficits | 491

to the future. The debate berween the tmaditional and Ricardian views of
government debt is ultimately a debate over how consumers behave. Are
comsumers rational or shortsighted? Do they face binding borrowing

2 ints? Are they ec Iy linked to future generations through

altruistic bequests? Economists’ views of government debt hinge on their
angwers to these questions,

5. Most economists oppose a strict rule requiring a balanced budget. A budger
deficit can sometimes be justified on the basis of short-run stabilization, tax
hing, or | redistribution of the tax burden,

6. Government debt can potentially have other effects. Large government
debr or budger deficits may encourage excessive monetary expansion and,
therefore, lead to greater inflation, The passibility of running budget
deficits may encourage politicians to unduly burden future generations
when setting government spending and taxes, A high level of government
debt may increase the risk of capital Oight and diminish a nation’s

influence around the world. Economists differ in which of these effects
they consider most important.

KEY CONCEPTS

Capial budgeting Cyclically adjusted budger deficit  Racardian equivalence

QUESTIONS FOR REVIEW

1. What was unvsusl dbout US. fiseal palicy from

5, Acconding to the Ricardian view of gowernment
1980 o 19952

debit, how docs a debit-financed tax cut affect

2. Why o nuny economists praject increating public saving, private raving, and national cving?
haadgger deficies and government debie over the 6. Do youi find more credilike the traditional o the
next several decades? Ticardian view of goverament debt? Why?

3. Deseribe four probleme affecting mesurement 7. Give three reasans wvy a budget deficit might
of the government budget deficit, be a gond palicy chiice.

4. According ta the traditional view of g 8. Why might the level of government debt affect
debr, how does a debi-financed tax cut sffect the government’s incentives reganding money

public saving, private saving, and national saving? creation?

PROBLEMS AND APPLICATIONS

1. On Apnl 1, 1996, Taco Bell, the fast-food chain, eountry’s most hastoric neasures. It will now be
ran a full-page ad in the New Yok Times with called the Tus Liberry Bell and wall ulll be acces-
this news: “In an effort to help the national debr, sable to the American public fur viewing, We
Taco Bell s pleased to annownce that we have hope our move will prompt other corporations

agreed o purchase the Liberty Bell, one of aur to take similar action to do their part to reduce



492 | parT v Macroeconomic Policy Debates

the country’s debe” Would such actions by US,
corporations actually reduce the national debr as
it is now measured? How would your answer
change if the US. government adapted capital
budgenung? Do you think these actions represent
a rrue reduction in the g s indebted:
ness? Do you think Taco Bell was serious about
this plan? (Hine: Mote the date.)

1. Drafit a Jetter to the senator described i Section
16-3, explaining and evaluating the Ricand
view of goverument debr,

3. The Social Security system levies 3 tax on
workers and pays benefits to the elderly.
Suppose that Congress increases buth the tax
and the benefits. For simplicity, assume that
Congress announces that the mcreases wall last
for one year only.
a3, How do you suppase this change would

affect the ecanamy? (Hint: Think abaut the

marginal propensitics 1o consume of the
young and the old)

b. Does your answer depend on whether gener-
ations are alruistcally linked?

4. Some cconomists have proposed the rule that
the cyclically adjusted budget deficit always
be balanced. Compare this proposal to 3 strict
balanced-budget rule. Which s preferable?
Whar problems do you see wath the mle
requiring 3 balanced eyclically adjusted budges?

5. Using the library or the Internet, find some
recent projections for the future path of the US
government debt 25 3 percentage of GO What
assumprons are made about governnent spend-
g, taxes, and economic growth? Do you thk
these asumptions are reasonable? IF the United
States experiences a productivity stowdawn, haw
will reahity differ from this projection? (Hint' A
good place 1o look it wew.cbogov)
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CHAPTER

Consumption

Consumprion is the sole end and purpose of all production.

—Adam Sinitly

ow do howscholds decide how nwch of their income to consume today

and how much to save for the future? This is a microeconomic question

because it addresies the behavior of individual decisionmakers. Yet its

answer has important macroeconomic consequences. As we have seen in previ-

ans chapters, house holds® consumption decinons affect the way the economy as
awhale behaves hath in the long run and in the shore run,

The consumption decision

i crueial for long-run analysis becawse of its mle
n economic growth, The Solow growth model of Chapters 7 and 8 shows that
the Gving rate is o key deternunant of the steady-state capital stock and thus of
the level of economic well-being, The saving rate measunes how much of s
mcome the present gen

aton 15 not consuming but i instead putting asde for
its own future and for future gencrations.

The consumption decision i crucial for short-run analysis hecause of its role
n determining aguregate demand. Consumption is two-thirds of GDE, so uc-
tuations mn consumption are 3 key element of booms and recessions. The IS=LAM
muodel of Chapters 10 and 11 shows that changes in consamers’ spending plans
can be 3 source of shocks to the economy and that the manginal propensity to
consimie is 2 determinant of the fscal-policy multipliess,

In previous chaprers we explamed consumption with a funetion that relates
censumption w disposable meome: € = C{Y = T). This approxination allowed
us to develop siniple models for long-r

and short-run analysis, but it is too
simple o provide a complete explanation of consumer behavior. In this chapter
we examine the consumption function in greater detail and develop 3 more
tharugh explwation of what determines aggregate consumption.

Since macroeconomics began as a field of study, many economists have writ-
ten about the theory of consumer behavior and suggested alternative ways of
interpreting the data on consumption and income, This chapter presents the
views of six prominent economists to show the diverse approaches to explam-
ng consumprion,

435
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John Maynard Keynes and the
Consumption Function

We begin our study of consumption with John Maynard Keynes's General Thes-
i which was published in 1936. Keynes nade the consumption function cen-
tral to his theory of economic fluctuations, and it has played a key role in
macroeconomic analyss ever since. Let’s consider what Keynes thought about
the consumption function and then see what puzzles arose when his ideas were
confronted with the data.

Keynes's Conjectures

Today, cconamists who study ¢ ption rely on sophisticated technigues of
data analysis, With the help of computers, they analyze aggrege data on the
behaviar of the overall cconomy from the national income accounts and detailed
data on the beh of individual h holds from surveys. Because Keynes
wrote in the 19305, however, he had neither the advantage of these data nor the
compuiters necessary to analyze such lige data sets. Instead of relying on statis-
tical analysis, Keynes made conjectures about the consumption function based on
introspection and casual observation

First and most importane, Keynes conjectured that the marginal propensi-
ty to the amount © d out of an additional dollas of
income—1s between zero and one. He wrate that the “fundamental psycholog-
ical law; upon which we are entitled to depend wath great confidence, .. .1 that
men are disposed, as a rule and on the average, to merease their consumption as
their income increases, but not by as much as the ncrease in their ncome That
i, when a person earns an extra dollar, he typically spends some of it and svey
same of it As we saw in Chapter 10 when we developed the Keynesian cros,
the manginal prog ¥ to ¢ was crucial to Kevnes’s policy recommen-
dations for how to reduce widespread unemployment. The power of fiscal pol-
1y o influence the econonmy—as expresed by the fiscal-policy multpliers—arises
fram the feedhack between income and consumption.

Second, Keynes posited thar the rato of consumiption to income, called the

ge propensity to . falls as ncome rnes, He believed that aving
was 2 Juxury, 50 he expected the rich to save a higher proportion of their income
than the poor. Although not essential for Keynes's own analyss, the postulate that
the average propensity to consume falls as income rises became a central part of
carly Keynesian economics,

Third, Keynes thought that income is the primary determinant of consumption
and that the interest mte does not have an important role. This conjecture stood in
stark contrast to the belich of the classical economists who preceded hun. The clas-
sical economists held that a higher interest rate encourages saving and discourages
consumption. Keynes admitted thar the interest rate could influence consumpnion
as 2 matter of theory. Yet he wrote that “the main conclusion supgested by expern-
ence, I think, is thar the shart-period influence of the rate of interest on individ-
wal spending out of a given mcome 15 secondary and relatively unimportant™
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On the basis of these three conjectures, the Keynesian consumption function
is often written as

C=C+¢, CTx00<cc],

where C is consumption, Y is disposable income, € is a constant, and ¢ is the
marginal proj o« This ¢ ption function, shown in Figure
17-1,1s graphed as a straight line. © determines the intercept on the vertical axis,
and ¢ determines the slope.

Notice that this consumption function exhibits the three Bopeities tiul:
Keynes posited. It satisfies Keynes's first property because the marginal prog
1y to consume ¢ 15 between zero and o:!e. <o that higher income leads ta higher
consumption and alio to higher saving, This consumption function satisfics
Keynes’s second property because the average propensity to consume APC is

APC=CHY=C/V+ec

As ¥ rises, €/ falls, and 5o the average propensity ta consume C/Y falls, And
Bually, thas consmmption function satisfies anﬂi third property bccws: the
interest rate 15 not included in this equation as a d of ¢

The Early Empirical Successes

Soon after Keynes proposed the ¢ P function, ec ists began col-
lecting and examining data to test his conjectures. The earhest studics indicated
that the Keynesian consumption function was a good approximation of how
comumers beluve,

In some of these studies, rescarchers surveyed howseholds and collected data
on cansumption and mcome, They found that houscholds with higher income

FIGURE 17-1
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consumed more, which confirms that the margmal propensity to consume i
greater than zero. They also found th.:ak hou'i:hukk with higher income saved
mare, which confirms that the marg: P y to ¢ is less than one,
In addition, these researchers found that iughcr mcomc houschalds saved a larg-
er fraction of their income, which confirms that the average propensity to con-
sume falls as income rises. Thus, thess data verified Keyness conjectures about
the marginal and average propensities to consume.

In other studies, researchers examined aggrepate data on consumption and
income for the period between the two world wars. These data also supported
the Keynesan consumption function. In years when income was unusually low,
such as during the depths of the Great Depression, both consumpuon and sav-
ing were low, indicating that the marginal prop o c e is | 2
and one, In addition, during those years of low mcome, the rtio of consump-
tion to incame was high, confirming Keynes’s second conjecture, Finally, becauss
the correlation | income and P was 5o strong, no other vari-
able appearcd to be important for explaining consumption, Thus, the data ako
confirmed Keynes's third conjecture that income 1s the primary deternunant of
how much peaple choose 10 consume.

Secular Stagnation, Simon Kuznets,
and the Consumption Puzzle

Although the Keynesian consumption function met with early succeses, o
anomalies soon arose. Both concern Keynes's conjecture that the average propen-
sity to consume falls as income rises.

The first anomaly became apparent after some ccononists made a dire—and,
it rned our, ElMllﬂlI.L(—l'll’t.‘dlLIInI! during World War 11 On the basis of the
Keynestan ¢ 10m, these ts reasoned that as incomes i
the economy bn:« aver time, households would consume a smaller and smaller
fraction of their mconies. They feared that there might not be enough profitsble
investment projects to absach all this saving. If so, the low consumption would
lead to an inadequate demand for goods and services, resulting in a depresion
once the wartine d | from the g ceased. In ather words, on the
basis of the Keynesian consumption function, these economists predicted that the
ecanomy would expericnce what they called secular stagnation—a long depression
of indefinite duration—unless the government used fiscal pohey to expand
aggregate demand,

Fortunately for the economy, but unfortunately for the Keynesian consump-
tion function, the end of World War 11 did not thiow the country into another
depression. Although incomes were much higher after the war than before, these
higher incomes did not lead to large increases in the mate of saving Keynes’s con-
Jecture that the average propensity to consume would fall as income mse
appeared not to hold.

The sccond Iy arose when ist Simon Kuzmets constructed new

gate data on o ¥ and income dating back to 1869, Kurnets asem-
bled these data i the 19405 and would larer receive the Nobel Prize for the
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work. He discovered that thie ratio of consumption to income was remarkably
stable from decade to decade, despite large increases in income over the period
he sudied. Again, Keynes's conjecture that the average propensity to consume
would fall as income rose appeared not to hold,

The failure of the sccular-stagnation hypothesis and the findings of Kuznets
both indicated that the average propensity to consume is fairly constant over long
periads of nme. This fact presented a puzzle that motwated much of the subse-
quent research on consumption. Economists wanted to know why some studies
confirmed Keynes’s conjecturcs and others refuted them. That is, why did
Keynes's conjectures hold up well in the studies of houschold data and in the
stucies of short tme-series but fail when long time-series were examined?

Figure 17-2 illustrates the puzzle. The evidence suggested that there were two
corsumption functions. For the household data and for the short time-series, the

Keynesian comsumption function appeared to work well. Yet for the long
nme-series, the o tion function

ppeared to exhibit a comstant average
propensity to consuimnie. In Figure 17-2, these two relationships between con-
suniption and wcome e called the short-run and long-run consumption func-
tons. Economists needed to exphin how these two consumption functions
could be consistent with each other

In the 19505, Franco Modigliani and Milton Friedman each proposed expla-
natians of these seenungly contradictory Andings, Both economists later won
Nobel Prizes, in part becawse of their work on consumprion. But before we see

Consumpion, © The Consumption Purzle
Studies of howsehold dara
and sheort time-sencs faund
a relationship bevween con-
aumption and incame sime-
lar to the one Keynes conjece
rured. In the figure, this rela-
nonship is cafled the
shart-run consumption func-
tion. But studies of ko
time-senes found that
average propeasiny 1o con-
‘sume did nat vary

cally with incorme, This rela-
tionship is called the
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how Modigliani and Friedman tried to solve the consumption puzzle, we must
discuss Irving Fishers contribution to consumption theory, Both Modiglianis
life=cycle hypothesis and Fricdman's per ome hypothesis rely on the
theory of consumer behavior proposed much earlier by Irving Fisher,

Irving Fisher and
Intertemporal Choice

The consumption function introduced by Keynes relates current consumpnon
ta current income. This relationship, however, is incomplete at best. When peo-
ple decide how much to consume and how much to save, they consider both the
present and the future. The more consumption they enjoy today: the less they will
be able ta enjoy tomorrow: In making this madeofl, houscholds must loak shesd
to the incame they expect to receive in the future and to the cansumption of
goods and services they hope to be able to afford

The economist Irving Fisher developed the model with which econamist
analyze how rational, farward-looking consumers make itertemparal choice—
that is, choices invalving different periods of nme. Fuhers model illuminates the
£ € face, the preferences they have, and how these constrams
and preferences together determine their choices about consumption and saving.

The Intertemporal Budget Constraint

Most peaple would prefer to increase the guantity or quality of the goods and
services they consumce—to wear mcer clothes, cat at better restaurants, or o
more movies. The reason people consume less than they desire is that thear con-
sumption is constrained by their income. In other words, consumers face a Tt
on how much they can spend, called a budget wnsinaint. When they are deciding
how much to consume today versis how much to save for the future, they fce
an intertemporal budget constraint, which measures the totl reources
available for comsumption today and in the future, Our first step m develaping
Fishers moddel 15 to examine this constraing in some detail.

To keep things smple, we examine the decuion facing a consumer who hves
for two periods. Period one represents the comumer’s youth, and period mo
represents the consumer’s old age. The consumer earns income Yy and consumes
€y in period one, and carns income Y and consumes Cs i period twu (Al
variables are real—that is, adjusted for inflation.) Because the consumer has the
opportunity to barrow and save, consumption in any single period can be either
greater ot less than income n that period

Consider how the consumer’s income in the two periods constrains con-
sumption in the two periods. In the first period, saving equals income minus
consumpnon, That 15,

S=Y, -0y
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where § is saving, In the second period, ¢ iprion equals the accomulated

saving, including the interest earned on that saving, plus second-period mcome,
That s,

Cx=(1+05+ Yy

where ris the real interest rate. For example, if the real interest mate is § percent,
then for every $1 of saving in peniod one, the conswmer enjoys an extra $1.05 of
consumption in period two. Because there s no third period, the consumer does
not save in the second period

Note chat the variable S can represent either saving ar hormwing and tha
these cquations hold in both cases. If first-period consumption s less than
fist-period income, the consumer &5 saving, and 8§ i greater than zero: If
first-period consumption exceeds first-period income, the consumer 1 borrw-
ing, and 5 is less than zero. For simplicity, we assume that the interest rate for
barrowing is the same as the interest rate for saving.

To derive the consumer’s budget constraint, combine the twa preceding equa-
tons, Substitute the fint equation for § into the second equation to obtain

Co= (1 + (Y, =C)) + Ya

To make the eq
the consumption tenms together, bring (1 + AC) fro
left=hand side of the equanon to obtain

101 ket to interpret, we must rearrange terms, To place all
the right-hand side to the

(1+0C + Ci={1+)Vi+Ys

Now divide both sides by 1 + ¢ to obtain

~ ¥
Gy + Y ——
147 1+r
This equation relates consumption in the two periods to income in the two peri-
ods, It 15 the standard way of expressing the o i poral bud
constramnt,

The consumer’s budget constraing is easily interpreted, If the intersst rate &
zero, the budget constramnt shows that total consumption in the two periods
equals total income i the two periods. In the wsual case in which the interest
rate % greater than zero, futare consumption and future ncome are discounted
by a factor 1 4 ¢ This discounting anises from the interest carned on ssvangs. In
essence, because the consumer earns interest on current income that i saved,
future income is worth less than current income, Similarly, because future con-
sumption is paid for out of savings that have earned interest, future consumption
costs less than current consumption. The factor 1/(1 + 1) is the price of sec-
ond-period consumption measured i terms of first-period consumption: it 15
the amount of first-periad consumption that the consumer must fargo to obtain
1 unit of second-period consumption.

Figure 17-3 graphs the consumer’s budget constramt. Three points are marked
on this figure. At pomt A, the consumer consumes exactly his income in each
period (C; = Y and Cs = Y3}, 50 there 1 neither saving nor bormowing between
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The C. s Budget C i
This figure shows the combinationsof
first-period and secand-period consumption
the consumer can choose. If he chooses
points between A and B, he consurmes fess
than us incarmie in the first period and saves.
the rest for the second period, If he chonses.
points between A and C, he consumes more.
than his income in the first period and bor-
rows o make up the difference.

Yl

First-period consumption, €,

¥ 'PY;('I +r

the two periods, At paint B, the consumer consumes nothing in the first peaod
(Cy = 0) and saves all income, so second-period consumption Cais (L4AY ¢
Y3, At point C, the consumer plans 1o consume nothing n the second petiod

(Cy = 0) and borrows as much as possible

gunit second-period income, w0

e

Present Value, or Why a $1,000,000 Prize Is Worth

Only $623,000

The use of discounting in the consumer's budget
< ill an imp fact of eco-
namic hfe: a dollar in the future is less valuable
than a dollar today. This is true because a dollar
today can be deposited in an interest-bearing
bank account and produce mare than one dollar
in the future. If the interest rate is § percent, for
nstance, then a dollar today can be tumed into
$1.05 dollars next year, §1.1025 in two years,
511576 in three years, . .., or $2.65 in 20 years

Economists use a concept called present value
to compare dollar amounts from different times
The present value of any amount in the future is
the amount that would be needed today, given
available interest rates, to produce thar furure
amount. Thus, if you are going to be paid X dol-
lars in T years and the interest rate is 1, then the
present value of that payment is

Present Value =X/(1 + )7,

In light of this definition, we can see a new inter-
pretation of the consumer's budget constraint i
our two-period consumption problem. The inter
temporal budget constraint states that the pre-
sent value of consumption must equal the present
value of ncome.

The cancept of present value has many sppli-
cations. Suppose, for instance, that you won 3
million-dollar lottery. Such prizes are usally paid
out over time—say, $50,000 a year for 20 years

. What is the present value of such a delayed prize?

By applying the above formula to each of the 20
payments and adding up the result, we learn that
the million-dollar prize, discounted at an interest

| rate of 5 percent, has a present value of only

$623,000. (If the prize were paid out as a dollar
a year for a million years, the present value would
be a mere $201) Sometimes a million dollars sn't

all it's cracked up to be
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first-period consumption Cy is \"| + Yz.l’('l + 1). These are anly three of the many
combinations of first- and P ion that the can

afford: all the points on the hne from B to © are available to the consumer.

Consumer Preferences

The consumer’s preferences regarding ¢ ption in the two periods can be rep-
resented by indifference curves. An indifference curve shows the combinations of
first-period and second-period consumption that make the consumer equally happy.

Figure 17-4 shows two of the consumer’s many indifference corves. The con-
sumer 15 indifferent among combinations W, X, and Y, beeause they are all on the
same curve, Mot surprisingly, if the consumer’s fimt-period consumption i5
redisced, say from point W to point X, second-peniod consumption mmst increate
o keep him equally happy. If first-peniod consumption is reduced again, from

point Xt point ¥, the amount of extra second-period consumption he requires
I'u( COMPCNSINON ¥ Frearcr.

The dope at any pomt on the indifference curve shows how much second-
peniod consumption the consumer requires n order to be compensated for a
T-umit reducnon i frst-period consumption. This slope 15 the marginal rate
of substitution between first-period consumption and second-period con-
sumption. It tells us the rate at which the consumer 15 walling 1o substitute sec-
ond-period consumption for first-period consumption,

Maotice that the ndifference curves in Figure 17-4 are not straght lines asa
result, the marginal rate of substitution depends on the levels of consumption in
the two periods. When fiest-period consumption is high and second-period
consumption is low, 2 at paint W, the marginal mte of substitution is Jow! the
consumer requires only a lide extra second-period consumption o give up

FIGURE 17-4

Second-period The Consumer's Proferences
consumption, C, Indifference curves represent
the consumer's puﬁ'm
over first-pericd and

perind consumption, An ll\"i{"

First-peniod consumptian, C, - cqually happy as points W, X,
and ¥, bur prefers paint Z to
points W, X, or Y.
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1 unit of first-period ption. When first-period ¢ B is low and
second-period consumption 15 high, 35 at pointY, the marginal rare of subsutu-
tion is high: the consumer requires much additional second-period consump-
tion to give up 1 unit of Gnst-period consumption.

The cansumer is equally happy at all points on a given indifference curve, but
he prefers some indifference curves fo others. Because he prefess more consump-
tion ta less, he prefess lngher indifference curves 1o lower ones. In Figure 17-4, the
consumer prefers any of the points on curve IC; to any of the points on curve I,

The set of indifference curves gives a complete ranking of the consumers
preferences. It tells us that the consumer prefers point Z to poine W, bur tha
should be obvious because peine Z has mare consumption in both periods Yet
compare point Z and point Y2 point Z has nione consumption in period one and
less in period two. Which is preferred, Z or Y7 Because Z is on 3 higher indif-
ference curve than'Y, we know that the consumer prefers point Z 1o pomt Y.
Hence, we can use the set of indifference curves to rank any combinations of
first-period and second-periad consumption

Optimization

t constrant and preferences, we can con-

Having discussed the consumer’s b
sider the decision about how much to consuinie in each period of nme The con-
sumer would like to end up with the best passible combinanion of consumption
in the two periods—that is, on the highest possible inditference curve But the
budget constraine requires that the consumer also end up on or below the bud-
et ling, because the budger line measures the total resources available to him
Figure 17-5 shows that many indifference curves cross the budger line, The
highest indifference curve that the consumer can obtain without violating the

The Consumer's Optimum
The concumer achieves his
highest level of watsfaction
by choosing the point on the
budger conaraint that ison
ihe highest indifference
curve. At the optimum, the
indifference curve is tangent
ro the budget constraing.

First-periad consumprion, ©,
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budget constraint is the indifference curve that just barely touches the budger
line, swhich & curve ICy in the fgure. The point at which the curve and line
touch—point O, for “optimum"—is the best combmmation of consumptian in the
two periods that the consumer can afford.

MNotice that, at the optimum, the slope of the indifference curve equale the
slope of the budget line The indifference curve i fangent to the budget line.
The slope of the mdifference curve is the marginal rate of substitution MRS,
and the slope of the budget ine is 1 plus the real interest rate. We conclude thar
at point O

MRES=1+r

The « t chooses © I in the two pertods such that the manginal
rate of substitution equals 1 plus the real mterest rare.

How Changes in Income Affect Consumption

Now that we have seen how the consumer makes the comsumption decision, lets
examine how consumption responds to an increase in income. An increase in
either ¥y or Y5 dhifis the budget constraint outward, as in Figure 17-6.The high-
er budget constraine allows the consunier to chioose a better combimation of first-
and second-period © I that is, the ¢ can now reach a lughee
indifference curve

In Figuire 17-6, the consumer responds to the shift in his budget constramt by
choosing more consumption in both periods. Although it s not implied by the
logic of the model alone, this situanon s the most asual. IF 2 consumer wanty
more of a good when his or her imcome rises, economists call it a normal
good. The indifference curves m Figure 17-6 are drawn under the asmmpnen

Second-penod An hu'lm In Incoma .nn
comsumption, C, increase in either first-pencd

income or second-period
income shifis the budget con-

Intia! Budger
constiint
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that consumption in period one and consumprion in period two are both rior-
mal goods,

The key conclusion from Figure 17-6 s that regandless of whether the
increase in income occurs in the first period or the second period, the consumer
spreads it over consumption in both periods. This behavior is sometimes called
cansumption smoothing. Because the consumer can borrow and lend between peni-
ods, the timing of the income 15 irrelevant to how much is consumed roday
{except that future income s discounted by the interest rate). The lesson of this
analysis 15 that consumption depends on the present value of current and furure
income, which can be written as

Yy

Present Vilue of Inconie = Y + ——.
14r

Maotice that this canclusion is quite different from that reached by Keynes. Keyna
posited that & person'’s eurrent comgrmption depends Lampely an his eurvent ingome. Fisher)
maoidel says; instead, that conswmprion is based on the income the conrumier expeats over his
entive liferime,

How Changes in the Real Interest Rate
Affect Consumption

Let's now uwie Fishers model to consider how s change m the veal interest rate
alters the consumer’s choices, There are two cases to connder: the case m which
the consumier is intially saving and the ¢ase i which he is initially bormowing.
Here we discuss the saving case; Problem 1 at the end of the chapter asks you to
analyze the borrowing case.

Figure 17-7 shows that an increase in the real interest rate rotates the con-
sumer’s budget line around the point (Y, Y5) and, thereby, alters the amount of
consumpnon he chooses in both periods, Here, the consumer moves from point
A to point B, You can see that for the mdifference curves drawn i this figure,
first-period consumption falls and second-penod consumption rises.

Economists decompose the impact of an mcrease in the real interest rate on
comsumption into two cffects: an income effect and a substitation effect,
Textbooks in microcconomies discuss these effects in detal We summuarize them
bricfly here.

The imconte effect s the change tn consumption that results from the move-
ment to 3 higher indifference curve. Because the consumer is a saver rather than
a borrower {as indicated by the fact that finst-period consumption & les than
first-period income), the increase in the intersst rate makes him better off (s
reflected by the to a higher indiff: e curve). It consumption m
period one and consumption i period two are both normal goods, the con-
sumer will want to spread this improvement in his welfare over both periods,
This income effect tends to make the consumer want more consumption in
both periods.

The substitution effect is the change in consumption that results from the
change in the relative price of consumpnion in the two penods. In paracul,
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Second-period An Increase In the interest
consumptien, C; Rate An [ncrease in the inter-
st rate rarares the budget
constraint around the point
{5, Yz}, In thas figure, the
higher inzerest rate reduces
firse-period consumprion by
AC, and raises second-periad
‘consumprian by AC;,

Ac,

consumption in period two becones less expenuve relative to conwmption in
period one when the interest rate rises. That is, becawse the real interest rate
carned on saving is higher, the consumer must now give up less first-period con-
sumption to obtain an extra unit of second-period consumption. This substitu-
tion effect tends 1 make the consumer choose more cansumption in penad two
and less consumption i period one.

The consumer’s choce depends on both the income effect and the subsntu-
non effect. Because both effects act to increase the amount of second-period
comumpuion, we can cunclude that an inerease in the real interest rate raises
second-perivd consumption, But the two effects have oppesite impacts on
first-period consumption, so the increase in the interest rate could either lower

or raise it. Henee, depending on ihe rel ze of income and substitution ffects, an
inerease in the interest maie conld either st te o depress saving.

Constraints on Borrowing

Fisher's model asumes that the consumer can barrow as well as sve. The abili-
ty to borrow allows current consumption to exceed current income, In essence,
when the consumer borrows, he consumes some of his future income today Yet
for many people such borrawing is impassible. For example, 3 student wishing
to enjoy spring break in Florida would probably be unable to finance this vaca-

nion with 3 hank loan. Let’s examine how Fisher’s analysis changes if the con-
sumer cannot borrow.
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The inability to borrow prevents current con-
sumption from exceeding current income, A con-
straint on borrowing can therefore be expressed as

z C,SY,.
gi This mequality states that consumption in peniod
§__§ one must be less than or equal to income in period
és one. This additional ¢ int on the 8
{2 called a borrowing constraint or, sometimes, a lig-
é 3 widity constaint

Wiz P T, Gasicaly, o setmparay Mne oF Figure 1'."_-8 sho\u‘.hm\‘ th_s b.r.-rmwlng mnsll:in.(
credi just ta tide me over the rest of my ife.” restricts the LUT“NI_“(I 5 sel ufc.ll_mcr:l.Thc COSUMSTS
choice must sausfy both the intertemporal buadaet
constraint and the barrowing constraint. The shaded area represents the comby-
nations of fint-peniod consumpton and second-penod consumption tha satsfy

hath constraints.

Figure 17-9 shows how this borrowing constraint affects the consumption
decision. There are two possibilities. In panel (3}, the consumer wishes to con-
sume less in period one than he carns. The borrowing constramt i not bigd.
ing and, thercfore, does not atfect consumption. In panel (b), the consemer
would like ta choose paint I, where he consumes niore in period one than
he earns, but the borrowing constramt prevents this outcome. The best the

can do s to © all of hus first-period income, represented by

c
point E,

The analysis of borrowing constraines leads s to conclude that there are two
consurption functions. For some comsumers, the bormowing constraint is nog

A [ = 1E the

cannot borrow, he faces the additonal eon-
straint that first-penod consumption cannot
exceed first-peniod income. The shaded ares
ngprﬂgnn the :nmhlnallm ul'l'ww
and i

can chnmc
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(2) The Barrowing Constraint (b) The Borrowing Constraint
Is Not Binding. Is Binding

Second-period Second-periad
L

consumption, C, eonsumptian, C;
¥, First-period h Firstperiad

consumption, C, cansumption,
The © With a Ing Ct When the consumer

faces a bomowang constraint, there are two passible situations, In pane! (a), the con-
sumer chaoses first-period consumption to be less than firse period mcome, so the
borrowing constraint is not binding and does not affect consumption n cither peri-
od. In panel (b}, the b ing int is binding, Th would ke to
barraw and choose poine D. But because borrowing is not allawed, the best avail-
able choice is point E, When the b ing it is binding, first-pesiod con-
sumption equals first-period income.

binding, and consumption in both periods depends on the present value of life-
time income, Yy + [Va/(1 + 1)), For other consumers, the borrowingz constraing
binds, and the consumption fanction is ) = ¥y and Gy = Yy, Hence, for thase toni-
suimtters o wordd like to borraws but cannot, consumption depends only en cirrent inconie

&) Franco Modigliani and the
Life-Cycle Hypothesis

In a series of papers written in the 19505, Franco Modighani and lus collabara-
tors Albert Ando and Richard Drumberg uwsed Fishers model of consumer
behavior to study the consumption function, One of their goals was to solve the
consumption puzzle—that is, to explain the apparently contlicting pieces of evi-
dence that came 1o light when Keyness consumprion function was
confronted with the data. Acconding to Fishers model, consumption depends on
2 person’s hifeume income. Modighani emphasized that income varies
systematically over people’s lives and that saving allows consumers to move



5101 part ¥i More an the Mi ics Behind

income from those times in life when income is high to those tmes when itis
low. This interpretation of consumer behavior formed the basis for his life-cycle
hypothesis.’

The Hypothesis

One important reason that income varies over a person’s life is retirement, Most
people plan to stop working at abour age 65, and they expect their incomes 10
fall when they retire. Yer they do not want a large drop in therr standard of liv-
ing, as i by their ¢ I To maintain their level of consumption
afer retirement, people must save during thewr working years, Let’s see what this
motive for saving implies for the consumprion function,

Consider a cansumer who expects to hve anather T yvears, has wealth of I
and expects to earn income Y until she retires K years from now, What level of
« prion will the choose if she wishes to maintain a smaoth level
of consumption over her life?

The consumer’s lifetime resources are composed of initial wealth I and
lifetime earnings of R x ¥, (For simplicity, we are assuni interest rate of
zero; if the interest rate were greater than zero, we would need to ke account
of mnterest earned on aavings as well) The consumer can dwde up her hie-
tinie resources among her T remaiming years of life. We assume that she wish-
es to achieve the hest possible path of con P over her lifetme,
Therefore, she divides this total of B+ RY equally among the T years and
each year consumes

C=(W+RY)/T
We can write this person’s consumption fmction as
C=(UT)W+ (R/TY
For example, if the consumer expects to lve far 50 more years and work for 30
of them, then T'= 50 and R = 30, so her comumption fanction i
C=002+ 06y

This equation says that consumption depends on both income and wealth. An
exma 81 of income per year rases consumption by SILG0 per year, and an exira
1 of wealth raises consumpnion by $0.02 per year,

1f every individual in the cconomy plans consumption like this, then the
ageregate consumption function is much the same as the individual onc, In

! For refesences to the Lisge body of work on the bfe-cyele bypothess, 2 good phor ot
the lecture Modigliani gave when he won the Nobel Prize: Franco Modiglani, “Life Cyde,
Indnadual Theifi, and the Wealth of Natom” Amerian Eonomi Reviens 76 (Junc 1955}
267-313. For an example of more recent research in this tradition, sce Pierre-Olivier Gourmn-
chas and Jonsthan A, Parker, *Comummpnon Over the Life Cycle” Ewuvmstics T (Jamary
2002). 4769,
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particular, aggregate consump Jepends on both wealth and income, That

is, the economy’s consumption function is

C=alW+ 8},

where the parameter e 15 the marginal propensity to consume out of wealth, and
the parameter B is the marginal propensity to consume out of income,

Implications

Figure 17-10 graphs the 1el hip berween ¢

i and ingome predict-
ed by the hfe-cycle model. For any given level of wealth T the model yields a
conventional consumption function sinmilar to the one shown in Figere 17-1,
Notice, however, that the intercept of the consumption function, which shows
what would happen to consumprion if income ever fell to zero, 15 not 3 fixed
value, 35 it is in Figure 17-1, Instead, the intercept here is o and, thus, depends
on the level af wealth

Thas hfe-cyele model of consumer behavior can solve the consumption puz-

zle. According to the life-cycle consumption function, the average prapensity to
consume it

C/Y=allW/Y) + 8.

Because wealth does not vary proportionately with income from perion to per-
son ar from year to year, we should find that high income corresponds to a low
average propensity to consume when looking at data across individuals or over
short periods of tme. But over long periods of nme, wealth and income grow

together, resulting in a constant ratio WYY and this 2 constant average propen-
STy o consume

FIGURE 17-10

Consumption, © The

8 depends on wealth.

al

Income, ¥
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To make the same pomt somewhat differendy. consider how the consumption
function changes over time. As Figure 17-10 shows, for any given level of wealth, the
lifecyele consumption function looks like the one Keynes suggested. But this func-
tion holds only in the short mn when wealth s constant. In the lonig nun, as wealth
increases, the consumption funcoon shifis upward, as in Figure 17-11.This upward
shift prevents the average propensity to consume from falling as income increases. In
this way, Modig] Ived the ¢ i puzzle posed by Simon Kuznetss dita.

The life- q.'dc model makes many other predictions as well. Most important,
it pmd:(u that saving varies over a person ‘s hifctime. IFa person I:cgms adulthood
with no wealth, she will accumulate wealth during ber working years and then
run down her wealth during her retirement years. Figure 17-12 illustrates the
consumer’s income, consumption, and wealth over her adult life, According to
the life—cycle hypothesis, because people want to smoath consumption over their
lives, the young who are working save, while the old who are retired dissave,

The Consumption and Saving of the Elderly

Many economists have studied the conaumption and sving of the elderdy. Thes
findings present a problem for the life-cycle model It appears that the elderdy do
not dissave as much as the model predicts. In other words, the eldedy do not run
down their wealth as quickly as one would expect i they were trving to smooth
their consuniption over thetr renaining yearns of hife

There are two chief explanatnions for why the elderly do not dissave 1o the
extent that the model predices. Each suggests a direction for further research

on consumption.

Consumprion, ©

oW,

How Changes in Wealth
Shift the Consumption
Function 7 comumption
depends on wealth, then an
increase i wealth shifts the
consumpoion function
upward Thus, the shore-run
consumption funwnn
(which halds wealth con.
stant) will not continue to
hold in the lang run (as
wealth rises over ime).

Income, ¥
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FIGURE 17-12

5

Censumption, Income, and Wealth
Over the Life Cyele |Mthe consumer
-smooths consumption over her e (a5
indicated Iv{ﬂ\e herizantal consump-
tion hine), she will save and aceurnulace
-wealth during her warking pears and
then dissave and run down her wealth

dunng retrement.

/ Aavang.
/

I
Retirement End
egis ofks

The first explanation is that the elderly are concerned about unpredictable
expenses. Additional saving thar arises from uncertainty is called precautionary
saving. One reason for precavtionary saving by the cldedy s the possibility of
lving longer than expected and thus having to provide for a longer than average
wpan of retirement. Another reason i the posihility of illncs and lirge medieal
bills. The elderly may respond to this uncertanty by saving more in ordes to be
better prepared for these contingencies,

The precautionary-saving explination is not completely persustive, because the
elderly can largely e against these nsks. To protect againit uncertainey regard-
ing life span, they van buy asnmitics from imsurance: companics. For 3 fised (e,
anmuties offer a stream of income that Lasts as long a5 the recipient lives, Uncer-
tainty about medical expenses should be largely elinunated by Medicare, the gov-
ernment’s health insurance plan for the elderly, and by private insurance plans.

The second explnation for the failure of the elderdy ro disave is that they may
want to leave bequests to their children. Economists have proposed various thearies
of the pareat—child relationship and the begquest motive, In Chapter 16 we discussed
some of these theories and their unplications for consumption and fiscal pelicy.

Ovenall, research on the cldedy suggests that the simplest life-eycle model
cannot fully explin consumer behavior. There is no doubt that providing for
retirement 15 an important motive for saving, but other motives, such & precau-
tionary saving and bequests, appear important as well” m

T read more about the consumption and aving of the eldedy, wee Allert Ando and Arthur Kenme-
kell. “How Much (or Linde) Life Cyele Saving s There in Macro Data?” m Rasdhger Dornhuch, Stnley
Fuacher, and John Bossans, eds., Manvemomicr and Finse: Esvays in Houer of Franco Alodighann (Camie
'Iinduz. M MIT Prese, 1986) 159225 and Michael Hued, *Flesesrch on the Elderly: Econuaac Sta-
tut, Reearement, and Conmmption and Saving,” Jouned of B Litture 28 ( June 1950): 565-58Y,
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Milton Friedman and the
Permanent-lncome Hypothesis

In a book published in 1957, Milton Friedman proposed the p

hypothesis to explun consumer behavior, Friedmans permanent-income
hypothesis pl Modigliani’s life-cycle hyvpothesis: both use Irving Fushers
theory of the comsumier to angue that consumption should not depend on current
income alone. But unbike the hfe—cycle hypothesis, which emphasizes that income
follows a regular pattern over a person’s hifetime, the permanent-ncome hypothe-
sts emphasizes that people expenience random and temponary changes in thewr
incomes from year to year®

The Hypothesis

Friedman supgpested that we view current income ¥ as the s of two compo-
nents, permanent income Y and transitory income ¥ That u,

Y=¥l+y"

Permanent income 15 the part of income that people expect to persst into the
fsture Transitory meome i the part of imcome that people do not expect to per-
sist. Put differently, permanent income 15 average income, and transitory income
it the random deviation from that average.

To see how we mught separate income e these two parts, consider these
cxamples:

m Maria, who has a law degree, earned more this year than John, who is 2
high-scheol dropout. Marias lugher income resulted from higher pernn-
nent income, because her education will continue to provade her 2 higher
salary.

Sue, a Florida orange grower, carned less than usual this year becawse 2
freeze destroyed her crop. Bill, 3 Calitornia orange grower, carned more
than vsual becawse the fiveze in Florda diove up the price of oranpes
Bill’s higher income resulted from hagher transitory income, because he i
no more likely than Sue to have good weather next year.

These examples show that different forms of income have different degrees of
persistence. A good educanion provides a permanently higher income, whereas
good weather provides only transitorily higher income Although one can inug-
ine intermediate cases, it is usefial w keep things sitple by supposing that there
are only two kinds of income: permanent and transitory:

Friedman reasoned that consumption should depend primarily on pesmanent
income, because consumers use saving and borrowing to smooth consumphon

 Milton Fricdman, 4 Theary of the Ceounmmption Function
Prem, 1957}
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in response to transitory changes in income, For example, if a person received 2
permanent raise of $10,000 per year, his consumption would rise by about as
much. Yer if a person won $10,000 in a lottery, he would not consume it all in
onie year. Instead, he would spread the extra consumption over the rest of his life.
Assuming an interest rate of zem and 3 remaining life span of 50 years, con-
sumption would rise by only $200 per year in response to the $10,000 prize.
Thus, consumers spend their permanent income, but they save rather than spend
muost of their transitory income.

Friedman concluded that we should view the consumption function s
approximately
CEa¥t

where @ is 3 constant that measures the fraction of permanent income con-
sumed. The permancnt-income hypot! a5 expressed by this states
that consumption 5 proportional to pernanent income.

Implications

The permanent-income hypothesis solves the consumption puzzle by suggesting
that the standard Keynesian comsumption function uses the wrong variable.
According to the permanent-income hypothesis, consumption depends on per-
manent income ¥ yet many studies of the consumption function oy to relate
comumption to current mcome Y Friedman angued that this erors-in-winiables
problem explans the seemingly contradictory findings.

Let's see what Friedwans ypothesis implies for the average propensity 1o
consume. Divide both sides of his consumption function by ¥ to obtam

APC = CIY = a¥'1Y,

According to the permanent-mcome hypothesis, the average propensity to con-
sume depends on the rano of permanent income ta current income. When cur-
rent income temporanly rises above permanent income, the average propensity
w comsume temporanty falls; when curgent income temporarily flls below per-
manent ncome, the average prop ily rises.

Now consider the studies of homchnld data, Friedman ressoncd that these
data reflect a combination of pernancnt and transitory income. Households
with high permanent income have prog ly higher ption, [f all
variation in current income came from the permanént component, the aver-
age propensity to consume would be the same in all houscholds. But some of
the variation in income comes from the transitory compenent, and houscholds
with high transtory mcome do not have higher consumption. Therefiare,
researchers find that high-mcome households have, on average, lower average
propensities to consume,

Simularly, consider the studies of time-series data, Friedman reasoned that
year-to-year fluctuations i ncome are dominated by transitory income.
Therelore, vears of high income should be years of low average propensities to
consume. But over long periods of time—say, from decade 1o decade—the
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variation in income comes from the permanent component. Hence, in long
time-series, onc should observe a constant average propensity to consume, 25
in fact Kuzners found,

The 1964 Tax Cut and the 1968 Tax Surcharge

The permanent-income hypothesis can help us mterpret how the economy
responds to changes in fiscal policy: According to the [S-LAf model of Chapters
10 and 11, tax cuts stimulate consumption and rase aggregate demand, and ax
increases depress conswnption and reduce aggregate demand. The perma-

£ hypath h , predicts that consumption respands only to
changes in permanent income Therefore, transtory changes in taxes will have
only a neghgible effect on © ¥ and aggregate demand. If a change in

taxes is to have a large effect on aggregate demand, it must be permanent.

Two changes in Oscal policy—the tax cut of 1964 and the tax surcharge of
1968—illustrate  this prmaple. The tax cut of 1964 was popular. It wa
announced as being a nujor and permanent reduction n tax rates, As we &
cussed in Chapter 10, this policy change had the intended effect of sumulaing
the economy,

The tax surcharge of 1968 arose m a very different political chmate. Tt became
law because the economic advisers of President Lyndon Johnson believed that
the increase in government spending from the Viemnan War had excessively sim-
ulated aggregate demand. To offset this effect, they recommended a tax increase.
But Johuson, aware that the war was already wnpopul

L feared the political reper-
cussions. of higher taxes. He finally agreed to a temporary ax surchanse—n
essence, a one-year increase in taxes. The tax suscharge did not have the dearsd
effect of reducing aggregate demand. Unemploviment continued to fall, and
inflation continued 1o rise. This 1 precisely what the permanent-ncome h\‘po\!:-
ests would lead us to predict: the tax merease affs

ted only tranatory meame, so
consumption behavior and aggregate demand were not greatly affected.

The lesson to be learned from these episodes 1 that a full analyss of tax pal-
icy must go beyond the simple Keynesan consumption function; it must take
nto account the disninction between permanent and transitory income. If con-
sumiers expect a tax change to be temporary, it will have a smaller impact on con-
sumption and aggregate demand. =

Robert Hall and the Random-Walk

Hypothesis

The permanent-mcome hypothesis is based on Fisher's madel of intertemporal
choice. It builds on the wdea that forward-looking consumers base their con-
sumption decisions not only on their current income but also on the ncome
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they expect to receive in the future. Thus, the permanent-income hypothess
highlights that ¢ F depends on people’s expectations.

Recent rescarch on consumption has combined this view of the consumer
with the asumption of ratonal expectations. The mtional-expectations ssump-
tion states that people use all available information to make optimal forecasts
about the future. As we saw in Chapter 13, this asumption can have profound
implications for the costs of stopping nflatien, Tt can also have profound implhi-
cations for the study of consumer behavior,

The Hypothesis

The economist Robert Hall was the first to derive the implicanans of mtional
expectations for consumption. He showed that if the permanent-income
hypathesis s correct, and i consumers have rational expectations, then changes
i consumption over tine should be unpredictable, When changes i a varuble
are unpredictable, the variable is said to follow a random walk. According to
Hall, the combination of the permanent-income hypothesis and ranonal expec-
tations wnplics that consumption follows a random walk,

Hall reasoned as follows. According to the permanent-income hypothess,
consumers face fluctuating income and try their best to smoaoth their consump-
Bon over time, AL any @ chouie sption based on their
current expectations of their hifetime imcomes, Over tme, they change their con-
sumption because they receive news that causes them to revise their expecta-
vons. For cxample, 1 person getting an uncxpected promotion increases
consumption, whereas o person getting an unexpected demuotion decreases con-
sumption. In other words, changes in consumption reflect “surprases” about life-
tme income. If comsumens are optimally using all available information, then
they should be surprised only by evens that were entirely mpredicuble There-
fore, changes in their consumption should be unpredictable as well *

Implications

The ratnonal-expectations approach to consumption has miplications not only
for forecasting but also for the analysis of economic policies. If wrsumen obey the
permnent-inceme hypothesis and have rational expectations, then anly unexpeeted policy
changes influence conswnption. These policy changes take effect uhen they dhange expec-
tations, For example, suppose that today Congress passes a tax increase 10 be
effecnve next year, In this case, consumers receive the news about their lifetime
incomes when Congress passes the Liw (or even carlier if the Liw's passage was
predictable), The arrival of this news causes consumers to revise their expecti-
tions and reduce their consumption. The following year, when the tax hike goes
mto effect, consumption 15 unchanped because no news has arnved.

# Robest E Hall,"Stochasic Implicaniens of the Life Cyele—Permanent Income HypathessThe-
orw and Evidence,” ol of Palitsial Ewomiy 56 (December 1978): 971087,
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Hence, if consumens have rational expectations, policyimakers influence the
econonty not only through thewr actions but also throogh the public’s expectation
of their actions. Expectations, however, cannot be observed directly. Therefore, it
often hard to know how and when changes in fiscal policy alter aggregate demand.

|_cAsE sTupy

Do Predictable Changes in Income Lead to
Predictable Changes in Consumption?

OF the many facts about consumer behavior, one is impossible to dispute:incoms
and I fluctuate her over the business cycle. When the econony
goes into a recession, both income and consumprion fall, and when the econo-
my booms, both income and consumption rise rapadly

By iself, this fact doesn't say much about the ranonal-expectanons version of
the p income hypothesis. Most short-run fluctuations are unpre-
dictable. Thus, when the cconemy goes into a recession, the typical consuimer i
receiving bad news abour his lifetime incomne, so consumpoion naturally falls And
when the economy boor e typical consumer 5 recewing good news, so con-
sumption rises. This behavior does not necesarily violate the random-walk the-
ory that changes in consumiption are impassible 1o forecast.

Yet suppose we could identity some predicrable changes m income, Acconding to
the random-walk theory, these changes i income shoukld not came consumen to
revise their spending plans. If consumers expected mcome to nise or fll, they should
have adjusted their consumption already in response to that mformation. Thus, pre-
dictable changes in income should not lead to predictable changes in consumption.

Data on consumption and income, however, appear not o satisfy this impli-
cation of the mndom-walk theory. When mcome w expected w fall by $1, con-
sumption will on average fall at the same time by about $0.50. In other wonds,
predictable changes in income lead to predictable changes in consumption that
are roughly half as large,

Why i this so? One possible explination of this behavior is that some con-
sumers may Ful to have noonal expectattons. Instead, they may base their expec-
tations of future income excestively on current income, Thus, when mcome ey
or falls (even predictably), they act as if they recewved news about therr hifenime
resources and change their consumption accordingly. Another possible explina-
tion is that some consumers are borrowing-constrained and, therefore, base their

consumption on current income alone. Regardless of which explanation i cor-
rect, Keynes’s original consumption funcnion starts to look more attractve. That
1, current income has a larges wole i determining consumer spending than the
random-walk hypothesis suggests ® m

® Joha ¥, Campbell and N, Gregory Mankiw, “Corstsnption, Incote, and Tnterest Ratey Retnterpea-
g the Tune-Serior Bvidence” NBER Mameronisy Asenial (1989): 185-216; Josathan Parkee "The
Reponse of Househald Consumption ta Predictable Changes in Sactal Security Tives” Aincrian R
ok R 89 {September 1999): 959973, and Niholas 8 Soulcles, " The Raspome of Houschold
Consurmption o Income Tix Refind” Ameriom Eomn: Revior 89 (September 1999 07-055
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David Laibson and the Pull
of Instant Gratification

Keynes called the ¢ funeti *fi

ntal psychological law"
Yet, as we have seen, psy\holobr) has pl.:y\:d little role in the subtequent study
of ption. Most ec ists assume that are rational maxi-
mizers of unlity who are always evaluating their opportunities and plans in
order to abtam the highest lifetime sansfacrion. This model of human behay-
1o was the basis for all the work on consumption theory from Irving Fisher to
Robert Hall.
Maore recently. economists have started to return to psychology They have
i that ¢ prion d are not nude by the ultrantional Home
eoomamices but by real human beings whose behavior can be far from rational,

This new subficld infusing psychology into economics i called behasion! ero-
womics, The most prominent behavioral 1
vand professar David Latbson,

studying c ptien is Har-

Laibson noves that many consumers judge themselves to be imperfect deci-
stonmakers. In one survey of the American public, 76 percent said they were not
saving enough for renrement. In another survey of the baby-boom generation,
respondents were asked the percentage of income that they save and the per-
centage that they thought they should save. The saving shartfall averaged 11 per-
centage points,

According to Laibson, the insufficiency of saving 15 related to another phe-
nomenon: the pull ofinstant gratification. Consider the following two questions:

Question |: Would you prefer (A) a candy today or (B) two candics

T ?

Quesnon 22 Would you prefer (A) a candy in 100 days or (B) two candies m
107 days?

Many people contronted with such choices will answer A 1o the first quesnion

and B to the second. In a sense, they are more patient in the long run than they
are 1 the short run

This rases the ¢ ty that ¢

4 s may be i
they may alter lhm Jul\lom simply lm.luw time passes. A person confronting
question 2 may choose B and wait the extra day for the extra candy, But after
100 days pass, he finds himsell in a new short ron, confronting question 1. The
pull of instant gratification may induce him to change his mind,

We see this kind of behavior in many situations in life. A person on d diet
may have a second helping at dinner, while promuing himself that he will cac
Jess tomorrow. A person may smoke one more cigarette, while promising him-
self that dus s the List one, And o consumer may splurge at the shopping null,
while promusing lumself that tomorrew he will cut back s spending and start
saving more for retirement. But when tomorrow arrives, the pronises are in the
past, and a new self takes control of the deasionmaking, with its own desire for
wstant gratfication.

These observations raise as many questions as they answer, Will the renewed
focus on psychology among economists offer a better understanding of
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consumer behavior? Will it offer new and better prescriptions regarding, for
instance, tax policy toward saving? It is oo early to give a full evaluation, but
without a doubr, these questions are an the forefront of the research a@md&.“

How to Get People to Save More

Many economists believe that it would be desirable for Ainericans to increase the
fraction of their income that they save. There are several reasons for this conclu-
stan. From a microcconomic perspective, greater saving would mean that peo-
ple would be better prepared for retirement; this goal i especially important
hecause Social Secunity, the public program that provides retirement income, 1
prajected to run into financial difficulties in the years ahead a5 the populiion
ages. From a macroeconomic perspective, greater saving would increase the sup-
ply of loanable funds available ta finance ivestment; the Solow growth model
shows that increased capital accumulation leads 1o lngher income. From an open-
cconomy peripective, greater saving would mean that les domestic investment
would be financed by capital flows from abroad; a smaller capital mflow pushes
the trade balance from deficit roward surplus. Finally, the fact that many Ameri-
cans say that they are not siving enough may be sefficient reson to think tha
mcreased saving should be a natonal goal

The difficult issue 15 how to get Americans to save more, The burgeoning field
of behavioral economics offers some answers

Omne approach s to make saving the path of least resntance. For example,
cansider 401(k) plans, the tax-advantaged retirciment savings accounts available
to many warkers through their employers. In most firms, participation in the
plan 15 an option that warkers can choose by filling out a simple form. In some
firms, however, workers ate automatically enmolled in the plan but can opt out
by filling out a simple form, Studies have shown that workers are far more like-
ly to parncipate in the second case than e the fisst 1§ workers were rational
maxnmzers, as 18 so often assumed in economic theory, they would choose the
optimal amount of retirement saving, regandless of whether they had 1o chooe
to enroll or were enrolled automatically. In fact, workers” behavior appeans 1o
exhibar suk 12l inertia. Policymakers who want to increase saving can take
advantage of this inertia by making automatic enrollment in these savings plans
TOIT COmmaon.

In 2009 President Obama aurmpml to do just that. According to legnlinon
sugested in his first budget prog employers wathout et plans would

* For mare an ths topic, see David Lailson, “Golden Egg and Hyperbahe Miscounting” Quar-
ferly Jowenal of Ecaveunica 82 (May 1997y 443477; George-Manios Angeletos, David Laibson,
Andrea Repetto Jerensy Tobacman, and Stephen Weinberg. “The Hyperbolic Butfer Stock Model:
Calibration, Smalacon, and Emgurical Evidence” oumal of Eomomic Penpotios 15 (Sommer
2001): 4768
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be required to automancally enroll workers i direct-deposit retirement
accounts. Employees would then be able to opt out of the system if they wehed
Whether this proposal would become law was still unelear as this book was gong
10 press.

A second approach to increasing saving s to give people the opportunity to
control their desires for instant gratification. One intriguing possibility is the “Save
More Tomorrow"' program proposed by economist Richard Thaler, The essence
of this program 1 that people comnut in advance to putting a porton of their
future salary increases inte 3 retirement savings account. When a worker signs up,
hie or she makes no sacrifice of lower consumption today but, instead, contmits to
reducing consumprion growth in the future, When this plan was implemented in
several firns, it had 3 large impact. A high proportion (78 percent) of those offered
the plan jonesd I addition, of those enrolled, the vast majority (80 percent) stayed
with the progran through at least the fourth annual pay raise. The average swing
rates for those i the program increased from 3.5 percent to 13.6 percent over the
course of 40 months

How successiul would more widespread applications of these wleas be in
increasing the ULS, national saving rate? It is impomble to say for sure, But given
the importance of swing to both personal and national economic prospenty,
many economists believe these proposals are worth a try.’ L]

EEZD conclusion

In the work of s1x promunent econamasts, we have seen a progression of visws
on consumer behavior Keynes propased that consumption depends largely on
current income. Since then, econamists have argued that consumers under-
stand that they fice an ntertemporal decision. Comsumers look ahead to their
future resources and needs, implying a more complex consumprion finction
than the ane Keynes proposed. Keynes suggested a consumption function of
the form

Consumption = f{Current Income)
Recent work sugpests instead that
Consumption
= fiCurrent Income, Wealth, Expected Future Income, Interest Bated).

In ather words, current income is only one determinant of aggregate consumption

7 Jaties | Choi, Diavid 1 Laibson, Wrigite Madrian, and Andrew Metrick, “Defined Contmbusion
Vemsions: Plan Wules, Marmcipant Decions, and the Bath of Least Wesstance,” Tie Paliy sd the
Esonemy 16 (2002} 67-113; Richard H. Thaler snd Shlomo Benarte, “Save More Tomarow,
Using Behavion] Economics to Increne Employee Savng” o of Politcal ey 112
[2004): 5164-5187
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Economists continue to debate the importance of these determinants of

p There ins di ment abour, for example, the influence

of interest rates on consumer spending, the prevalence of borrowing con-
straints, and the importance of psychological effects. Economists sometimes
disagree ahout cconomic poliey because they assume different consumption
functions. For instance, as we saw in the previous chapter, the debate over the
effects of government debt is in part 3 debate over the determinants of con-

sumer spending. The key mle of P in policy evaluation is sure to
maintain cconomists” interest in studying consumer behavior for many years
to come,

Summary

1. Keynes conjectured that the marginal propensicy to consume 15 between
zero and ong, that the average propensity to consuime falls a3 income ries,
and that current income is the primary detcrnnant of comamption. Std-
ics of houschold data and short nme-serics confirmed Keyness comectures.
Yet studies of long time-series found no tendency for the average propensi-
ty to consume to fall as income rises over tine.

2, Recent work on consumption builds on Irving Fishers model of the
consumer. In this model, the consumer faces an intertemporal budget con-
straint and chooses consumption for the present and the furure to achieve
the highest level of lifetime satsfaction, As long as the consumer can save
and borrow, consumption depends an the conwmer’s hifetime resounces.

3. Modiglianis life-cyele hypothesis emphasizes that income vanies somewhat
predictably over a person’s life and that consumers use saving and
borrowing to smooth their consumption over their litetimes, According to
this hypothesss, consumption depends on both income and wealth,

4. Fnedman's permanent-ineome hypothess emphasizes that individuals expe-
rience both permanent and transtory fluctuanons m their income. Becae
consumiens can save and borrow, and because they want to smooth ther

© iy does not respond much to tranatory income.
Instead, cmuumpuun depends primarily on permanent mcome.
5. Halls rand Ik hypothesis combines the per income hypothess

with the assumption that consumers have rational expectanions about foture
income. It wiplies that changes in consumption are unpredictable; because
consumers change their consumpnon only when they receive news about
their Lifetime resounces.

6. Latbson ha-: suggested that psychoalogical effects are important for

d beh - In particular, because people have a

strong ijﬂ‘ll‘l: o instant gracfication, they may exlubit ome-inconsistent
behavior and end up saving less than they would like.
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Manginal propensity to consume

Maormal good
Average propensity [0 consume

Intertemporal budget constraint

Income effece

Substitution effect

Permuancnt-income hypothess
Permanent incomic

Transitary mcome

Driscounting Horrowing constraint Handom walk
Indifference curves Life-cycle hypothesis
Manginal rate of sub P y saving

QUESTIONS FOR REVIEW

1. What were Keyness three conjectures about the
comumption funchion?

2, Describe the evidence that was consistent with
Keyness conjectures and the evidence that was
mconsistent wath them,

3. How do the life-cyele and permanent-imcome
bypotheses resolve the seemingly contradictory

preces of evidence reganding consumption
behavior?

4. Use Fishers model of consumption to analyze
an increase in second-period income. Campare
the case in which the consumes faces a binding
bormowing constraint and the eaie in which he
docs not

e

Explun why changes in conmmption are anpee-

shictable of connmmers obey the permancnt-

ncome hypothesic and have atonal expectinione.

6. Give an example m which samscone might
exhibit time-inconsigent preferences.

PROBLEMS AND APPLICATIONS

1. The chapter uses the Fuher madel to discus 3
change m the mterest rate for 4 consumer who
wves some of s fing-penod ncome, Suppose,
antead, that the comsumer i a borrower How does
that alier the analvas? Daicusi the income and sub-
suunon cffects on comumption m both penods,

+

» Jack and Jill both obey the two-period Fisher
madel of consumption. Jack carns $100 in the
fint period and $100 i the second perind. Jill
carns nothing in the first period and $210 in the
second period. Both of them can borrow or
lend at the iterest rate ¢

2, You abserve both Jack and Jill consuming

$1000 in the fiest period and $100 in the sec-
ond period. What 15 the interest rate 7

. Suppose the interest rate meoeases. What vall
happen to Jack’s consumption in the first
period? Is Jack better off or worse off than
before the interest mte rie?

© What will lappen to ill's cansumption in the
first perind when the interest et increases? b
Jill better off or worse off than before the
faerest rae b rease?
3, The chapuer analvzes Fisher’s model for the
case in which the consumer cm save o
barrow at an mterest eate of rand for the
case in which the consumee can tave at this
rate but cannot borrow at all. Consider now
the intermediate case in which the conmumer
can save at rate v, and borrow at ate n, where
LSt
4. What is the consumer’s budget constraint in
the case m which he consumes lew than his
income in period one?

b Wha 15 the comumer's budget constraint in
the case in which be conmimes moee than his
come i period onc?



:

Graph the two budget constraints and shade
the area that represents the combmation of
first-period and d-period ¢
the consumer can choose.

d. Mow add to your graph the consumer’s indif-

ference curves. Show thice possble outcomes:

one in which the consumer saves, one in
which he borrows, and one m which he nei-
ther saves nor bormows,

. What o first-period
each of the three cases?

. Explain whethcr harrowing constraints increase
ot decrease the potency of fscal policy to influ-
cnce aggregate demand in each of the Ballowing
o et
a. A remporary tax cut
b An announced future @x cuz.

- In the discission of the life-cycle hypothesis in
the text, income 15 assumed to be constant dur-
ing the period before renrement. For most pea-
ple, however, income grows over thewr lifetimes,
Henw deoes this growth in meome miluence the
lifetime pantern of consumption and wealth
accamulition shown in Figure 17-12 under the
following conditions?

524 | pant w1 More on the Microeconomics Behind Macreeconomics

2. Consumers can borrow, so ther weakh can
be negative.

b. C face k ing that
prevent their wealth from falling below zera.

Do you consider case (3) or case (b} to be more
realistic? Why?

6. Demographers predict that the fraction of the

population that i eldecly will increase over the
next 20 years What docs the Lie-cyele model
predict for the influence of ths demographic
change on the natonal saving rate?

7. One study found that the clderly who da

not have children dissave at about the same rate
as the eldedly who do have children, What
might this finding unply about the reawn the

elderly do not disave as much as the life-cyele
made! predici?

8. Consider twa cwvings accounts that pay the

wante interest rate. COhne account lets you ke
your money out an demand The second
requires that you goe 30-day advance notifica-
rion hefore w wak. Which accoumt would
you prefer? Why? Can you unagine a person
who nught nuke the opposite choice? What do
these choices ray about the theory of the
copnmpiion funcpon?




Investment

Thie social object of sk

{ investent should be to defeat the dark fares of

timie and ignorince which envelope our fuitre.

~Jahn Maynard Kepres

hile sper

ling on ¢ ption goods fes utility to b hald
today, spending on investment goods 15 aumed at providing a higher
standlard of living at a later date. Investment is the companent of
G that links the present and the future

Investment spending pl

' a key role not only in o

run grovwth but alio
w the short-run business eycle be

ause it is the most volatile component of
GDP. When expenditure on goods and services falls during a reeession, much
of the dechne is wsually due to a drop in investment. In the severe ULS. reces-
sion of 1982, for example, real GDP fell $105 billion from its peak in the third
quarter of 1981 to its troupgh i the fourth quarter of 1982, Investment spend-
ing over the same period fell $152 billion, accounting for more than the entire
fall in spending.

Economists study investment to better understand fluctustions in the econ-
omy’s output of goods and services. The models of GOP we saw in previous
chapters, such as the IS=LAM model in Chapters 10 and 11, were based on 2

smple mvestiment fnction selating mvestment to the real interest cae: [= Jr)
That function states that an g

case i the real meerest rate reduces mvest=
ment. In this chapter we look more closely at the theory behund this invest-
ment function

Thete are three types of investment spending. Business fixed investment
includes the equipment and structures that businesses buy to use in production.
Residential investment includes the new housing that people buy to live in
and that landlords buy 1o rent out. Inventory investment includes those goods
that husinesses put aside 1 storape, including materials and supplies, work in
prucess, and Onished goods, Figare 18-1 plots total investment and its three com-
ponents in the United States berween 1970 and 2008, You can see that all typed

of investment wsually fll during recessions, which are shown as shaded areas n
the figure.

525
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The Three Components nl lnnnmnt This figure ahaows. total imvestment, buw
ness fined . and imveniory 1 the Uniged
States from 1970 to 2008. Notice thar alf types of imestment usually I'nll during
recessions, which are indicared here by the shaded areas

Sourse' IS, Department of Commence and Global Minasw ! Data

In this chaprer we build models of each type of ivestment to explun thee
fuctuations. The models will shed light on the following questions

8 Why s mvestinent negatively ed to the interest rate?

& What causes the investment function to shaft?
u Why does investment rise during booms and fall during recessions?

At the end of the chapter, we return to these questons and summarire the
answers that the models offer.

EEED Business Fixed Investment

The largest piece of mvestment spending, accounting for about three~quarters of
the total, is business fixed investment. The term “business” means that these
investment goods are bought by firms for use in future production. The terny
“fixed" means that this spending is for capital that will stay puc for a while, &
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apposed to inventory investment, which will be used or sald within a short time.
Business fixed investment includes everything from office furniture to factories,
Computers Lo company cars.

The standard model of business fixed investment 1s called the neoclassical
model of investment. The neochssical model examines the benefis and costs
to firms of owning capital goods. The model shows how the level of invest-
ment—the addition to the stock of capital—is related to the marginal produet of
capinal, the interest rate, and the tax rules affecting firms,

To develop the model, imagine that there are two kinds of firms in the econ-
amy, Production finns produce goods and services unng capual thar they rent.
Rental firmis make all the investments in the economy; they buy capital and rent
itout ta the production fivms. Most firms an the real world perform both func-
tions: they produce goods and services, and they uwvest i capital for future pro-
duction. We can simplify our analysis and clanify our thinking, however, if we
separate these two activities by imagining that they take plce in different fiems

The Rental Price of Capital

Legh first consider the typical production firm, As we discussed in Chapeer 3, ths
firm decides how much capital o rent by comparing the cost and benefit of each
wmt of capatal. The firm rents capital at 3 rental rate R and sells i output at a price
I, the real cost of a vt of capital to the production firm s R/P The real benefit
of a unit of capital 1 the marginal product of capital MPK—the extra autput pro-
duced with one more unie of capital. The manginal product of capital declines as the
amount of capital rises: the more capital the firm has, the less an sddinonal unit of
capital will add to its output. Chapter 3 concluded that, o mamize peofit, the firm
rents capital unnl the marginal product of capital falls to equal the real rental price.

Figure 182 shows the equilibrium i the rental market for capital. For the
reasons just discussed, the marginal product of capital determines the demand
curve The demand curve slopes downward becanse the marginal product of cap-
ital is low when the level of capital is high. At any pomt in time, the amoynt of
capital in the econumy 1 fixed, so the supply curve is vertical. The real rental
price of capital adjusts to equilibrate supply and demand.

To see what variables influence the equilibrium rental price, lets connder 2
particular production fusction, As we saw in Chapter 3, many econamists con-
sider the Cobb-Douglas production function a good approximation of how the
actual economy turns capital and labor into goods and services, The
Cobb-Douglas production funcnion is

Y= AR*L'™,

where ¥ is output, K 1s capital, L 1s labor, A s a parameter measuring the level
of technology, and e is 2 parameter bebween zero and one that measwres capital’s

share of output. The marginal product of capital for the Cobb-Dougas produc-
tion function s

MPK = a A(L/K) ™.
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URE 18-2

Real rental price, R/P

The Rental Prkllr::u!
il Capital The real
g price of capital adjusts ta
equilibrate the demand for
capital (determined by the
marginal product of capi-
ral) and the fived supply.

Capital demand
(MPH)

Capical stock, K

Because the real rental price R/P equals the margnal product of capital in equi-
librium, we can write
R/P=aA(L/K)"™

This expression identifies the vaciables that deternune the real rental puce It
shows the following:

m The lower the stock of capital, the higher the real rental price of capial,

® The greater the amount of labor employed, the higher the real rental
price of capital,
The better the technology. the lngher the real rental price of capiral

Events that reduce the capital stock (an carthquake), or raise employment (an
expansion in aggregate demand), or improve the technology (a scicntific dicov-
ery) naise the equilibrium real rental price of capital

The Cost of Capital

Mext consider the rental firms. These firms, like car-rental companics, merely
buy capital goods and rent them out. Because our goal 15 to explain the myvest-
ments made by the renml firms, we begin by considering the benefit and cost of
owning capital.

The benefit of owning capital is the revenue carned by renting it to the pro-
duction firms. The rental firm receives the real rental price of capital R/P for
each unit of capiral 1t owns and rents out.
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The cost of owning capital is more complex. For cach period of time that it
rents out a unit of capital, the rental firm bears three costs:

1. When a rental firm borrows to buy a unit of capital, it must pay intersst on
the loan. If Py 15 the purchase price of 2 unit of capital and i s the noninal
mnterest rate, then Py 1s the interest cost. Notice that this interest cost
would be the same even if the rental firm did not have to borrow: if the
rental firm buys o wmt of capital using cash on hand, it lases out on the

interest it could have earned by depositing this cash in the bank. In cither
case, the interest cost equals iPy.

-

While the rental firm s renting out the capiral, the price of capinl can
change. If the price of capital falls, the firm loses, because the firm's asset has
fallen in value. If the price of capital rises, the firm gains, because the firm’
asset has risen in value, The cost of this lass or gain is —A Py, (The minus
sign s here because we are measuring costs, not benefits)

-

+ While the capital is rented out, it suffers wear and rear, called depreciation.
1f & 15 the rate of depreciation—the fraction of capital’s value lost per

period because of wear and tear—then the dallar cost of depreciation
8P

The wral cost of renting out 2 unit of capital for one period i therelfore
Cost of Capital = iPg = APy + 8Py
= Pyfi = AP/ Py + 8),
The cost of capital depends on the price of capital, the interest rate, the rate at
which capital prices are changing, and the depreciation mate.

For example, consider the cost of capital to a car-rental company. The com-
pany buys cars for S10,000 cach and rents them out to other businesies. The
company faces an interest rate ¢ of 10 percent per year, so the interest cost (P s
$1,000 per year for each car the company owns, Car prices are rising at 6 pet-
cent per year, so, excluding wear and tear, the firm gets a capital gain APy of $600

per year, Cars depreciate at 20 pervent per year, 1o the loss due to wear and tear
8Py 15 $2,000 per year, Therefore, the company’s cost of capital 1

Cost of Capital = §1,000 — $600 + $2,000
= §2,400,
The cost to the car-rental company of keeping a car in its capital stock is $2,400
peF year
To make the expression for the cost of capital smpler and casier to interpret,
we assume that the price of capital goods rises with the prices of other goods In

this case, AP/ Py tqu:lls the overall rate of willanon «. Because | = = :quak the
rral Interest rate r, we can write the cost of capital as

Cost of Capiral = Pylr + 8).
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This equanon states that the cost of capital depends on the price of capital, the
real interest ate, and the depreciation rate.

Finally, we want to express the cost of capital relative 1o other goods in the
econonyy, The real cost of capital—the cost of buying and renting out a unit
af capital measured in umits of the economy’s ourput—is

Reeal Cost of Capital = (Pe/I)(r + 8.

This equation states that the real cost of capital depends on the relative price of
a capital good P/ P, the real interest rate r, and the depreciation rate 8.

The Determinants of Investment

MNow consider a rental Arm’s dectsion about whether to increase or decrease ity
capital stock. For each unit of capital, the firm earns real revenue RZP and bean
the real cost (P Pi(r + 8). The real profit per unit of capital is

Profit ate = Revenue — Cost
= RIP = (P PYr+ 8)

Because the real rental price in equlibriam equals the marginal product of cap-
ital, we can write the profit rate as

Profit Rate = MPK ~ (Pye/ P){s + 8).

The rental Airm makes a profie f the masginal product of capatal is greater than
the cost of capital. Tt incurs a loss of the marginal product is less than the cost
of capital,

We can now see the econonic imcentives that lie behind the rental firm’s
investment decision. The firm's decision regarding iis capital stock—that i,
whether to add to it or to let it depreciate—depends on whether owning and
renting ont capital s profitable. The change i the capital stock, called net
investment, depends on the difference between the marginal product of capi-
tal and the cost of capital. If the maggunal prodict of capital exceeds the ait of aapital,
Sfirms find it profitable to add to their capital stock. If the marginal product of capiral fall
shert of the wst of capiral, they let their capital stock shorink.

We can also now see that the separation of economic acuvity between pro-
duction and rental firms, although usefal for clarifying our thinking, s not nec-
essary for our conclusion regarding how firms choose how much to imvest. For
a firm that both uses and owns capital, the benefit of an extra umt of capital is
the marginal product of capital, and the cost 15 the cost of capital, Like a firm that
owns and rents out capital, this firm adds to its capital stock if the marginal prod-
uct exceeds the cost of capital. Thus, we can write

AR =1, [MPK = (Po/ DYr + 8)),

where L,( ) i the function showing how much net investment responds to the
mcenive 1o mvest.
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We can now derive the investment function. Total spending on business fized
investment is the sum of net mvestment and the replacement of depreciated cap-
ital. The mvestment function is

I=1, [MPK = (Pe/P)(r + 8)] + 8K

Business fixed investment depends on the marginal product of capital, the cost of
capital, and the amount of depreciation.

This model shows why imvestment depends on the interest rate. A decrease in
the real interest rate lowers the cost of capital. It therefore rises the amount of
profit from owning capital and increases the incentive to accumulate more eapi-
tal. Similarly, an increase in the real interest rte rises the cost of capital and leads
firms to reduce their investment. For this reason, the investment schedule relating
investment to the wnterest rate slopes downward, as in panel (3) of Figure 18-3,

The model also shows what causes the investment schedule to shift. Any event
that rases the manzinal product of capital increases the profitability of investment
and causes the imwestment schedule to shift aurward, a5 in panel () of Figure 18-3
For example, a technological innovation that increases the production function
parameter A raises the marginal product of capital and, for any given mterest rate,
increases the amount of capital goods thar rental firms wish 1o buy:

Finally, consider what happens as this adjustment of the capital stack continues
over time, I the nangial product beging above the cost of capinal, the capital
stock will rise and the margmal product wall Gl If the margmal product of cap-
ital bepgins below the cost of capital, the capital stock will fall and the marginal

(a) The Dewnward-Slaping Investment Function (b} A Shift in the lmvestment Function
Beal interest \ R;al mloul
5 \ \
Investment, |

The Investment Function Parel (a) shaws that business fised investment inareases
when the interest rate falls. This i3 because a lower interest rate reduces the cost of
capital and therefare makes owning capital more profitable. Panel () shows an out-
ward shift in the investment function, which might be due to an increase in the mar-
ginal product of capital.
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This equation states that the cost of capital depends on the price of capitl, the
real interest rate, and the depreciation rate.

Finally, we want to express the cost of capinal relative to other goads in the
economy. The real cost of capital—the cost of buying and renting out a unit
of capital measured in units of the economy’s ourput—is

Real Cost of Capital = (P/(r + 8).

This equation states that the real cost of capital depends on the relative price of
a capital good P/ P, the real interest rate «, and the depreciation rate §.

The Determinants of Investment

Now consider 2 rental firm’s decision abour whether to merease or decrease it
capital stock. For each unit of capatal, the firm carns real revenue RAP and ben
the real cost (P Bi(r + 8). The real profit per unit of capital is

Profit Rate = Revenue — Cost
= R/P = (PP + B).

Because the real remal price in equilibrivm equals the marganal produoce of cp
inl, we can write the profit rate as

Profit Rate = MPK = [P/ I(r + 8)

The rental firm makes a profit of the marginal product of capital is greater thas
the cost of capital. It incurs 3 loss if the marginal product is less than the con
of capital.

We can now see the economic wcentives that lie behind the reatal firmd
investment decwsion. The firm's decision regarding ity capital stock—that n,
whether to add ta it or to let it depreciate—depends on whether owning and
renting out capital is profitable. The change 10 the capital stock, cafled net
investment, depends on the difference between the manginal product of e
tal and the cost of capital. If the marginal product of capatal exeeeds the oot of vgpbal
Simis find it profitable to add to theve capatal stock. If the marginal peoduct of caparal fll
short of the cost of capital, they let their capreal stock shrink

We can also now see that the separation of economic activity between pio-
duction and rental firms, although useful for clarifying our thinking, s not nec-
essary for our conclusion reganding how firms choose how much 10 wvet For
a firm that both uses and owns capital, the benefit of an extra umt of capied »
the manginal product of capital, and the cost 15 the cost of capital, Like a firm tha
owns and rents out capital, this firm adds to its capital stock if the masginal prod-
uct exceeds the cost of capital. Thus, we can write

AK = |, [MPK — (P (e + )],

where (] is the function showing how much net investment responds to the
HICENLIvE 1o WIVest.
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We can now derve the investment function, Total spending on business fixed

investment is the sum of net investment and the replacement of depreciated cap-
il The investment function is

I=1, |MPK — (Py/ D) (r + &)] + 8K.
Business fixed investment depends on the marginal product of capital, the cost of
capital, and the amount of depreciation.

This model shows why investment depends on the interest rate. A decrease in
the real interest rate lowers the cost of capiral. It therefore raises the amount of
pmfit from owning capital and increases the incentive to accumulate more capi-
tal. Similarly, an increase in the real interest rate raises the cost of capital and leads
Bimis b0 reduce their investment. For this reason, the investment schedule relating
ivestment to the interest rate slopes downwand, 35 in panel (a) of Figure 18-3.

The model also shows what causes the wvestiment schedule to shift. Any event
that zasses the manginal product of capita! increases the profitability of investment
nd causes the investment schedule to shift outward, as in panel (b) of Figure 18-3,
For example, a rechnological innovation that increases the production function
parameter A raises the manginal product ot capital and, for any given interest rate,
mcreases the amount of capital goods that rental firms wish o buy.

Fanally, consider what happens s this adjustment of the capital stock continies
over e, 16 the margina product begins above the cost of capital, the capital
sock will rise and the marginal product will 1111 the marginal product of cap-
sl beging below the cost of capital, the capital stock will fall and the marginal

(2] The Downward-Slaping Investment Function (b) A Shift in the Investment Function
Meal interest

Heal interest
rare, r rate, r
[
Investment, | Invesement, |
1 The Investment Function Panel (a) shows that business fixed | ases
= when the interest rate falls This s use a lower interest rate reduces the cost of

capiral and therefore makes owning capiral more profitable. Panel (b} shaws an aut-
ward shift in the investment function, which might be due to an ncrease in the mar-
ginal product of capital,
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protides, One example is the investment tax credit, a tax provision that
reduces a fiem's taxes by a certain amount for each dollar spent on capital goods.
Because a firm recoups part of its expenditure on new capital in lower taxes, the
caedit peduces the effective purchase price of a unmit of capital Py. Thus, the
imvestment tax credit reduces the cost of capital and raises investment.

In 1985 the investment tax credit was 10 percent. Yet the Tax Reform Act of
1986, which reduced the corporate income tax rate, also ehminated the invest-
ment tax credit. When Bill Clinton ran for president in 1992, he campaigned on
a pltform of reinstituting the investment tix credit, but he did not succeed in
getting this proposal through Congress. Many economists agreed with Clinton
that the investment tax credit s an effective way to stimulate investment, and the
wea of reinstating the investment tax credit suill arses from time to time.

The tax rules reganding depreciaton are another example of how policymakers
can wlluence the mcentives for mvestment. When George W Bush became presi-
dent, the economy was shiding into recesion, attributable in large measure to a sig-
nificant declne in business ivestment, The @x cuts Bush signed into law during his
st termn anehuded provisions for temporary *“bonus depreciation.” This meant that
ot purposes of caleulating their corporate tax Fability, firms could deduct the cost
of depreciation earlier in the life of an investment project. This bonus, however, was
svalible only for investments made before the end of 2004, The goal of the policy
Wi 1o encounge investment at a time when the economy particularly needed a
boait to aggregate demand. According to a revent study by economists Christopher
House and Matthew Shapuo, the goal was achieved to some degree. They write,
“While their agarepate effects were probably modest, the 2002 and 2003 bonus
deprecistion palicies had noticeable effects on the cconomy, For the US. economy
3 whole, these policies may have increased GDP by $10 to $20 billion and may
have been respansible for the ereation of 100,000 ta 200,000 jobs.™

The Stock Market and Tobin's g

Many cconomusts see 3 hink between flucruations in investment and fluctuations
n the stock market, The term stock refers to shares 1 the ownership of corpo-
rations, and the stock market s the market wn which these shares are traded.
Stock prices tend 10 be high when firms have many opportunities for profitable
imvestment, because these profit opportunities mean higher future income for the
sharcholders. Thus, stock prices reflect the incentives to invest.

The Nobel Prize-winning economist James Tobin proposed that firms base
theit investment decwsions on the following ratio, which is now called Tobin's ¢:

Market Value of Installed Capital
Replacement Cost of Installed Capital

2 clumie atudy of how taxes influence wnvestment is Robert B, Hall and Dale W, Jorgenson, " Tix
Poley and frvermment Behavior,” Awierican Ecomenis Revew 57  June 1967) 391414, For a stuhy
of the recent corperate tax changes, see Chrstopher L Howse and Matthew 1 Shapin, " Tempo

rary Iomcatment ok Incentives: Theary with Bvidence frons Boous Dhepreciation” NIER W
ing Paper No 12514, 2006
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The numerator of Tobin's ¢ is the value of the economy’s capital as determined
by the stock market. The denominator is the price of that capital if it were pur-
chased today.

Tobin d that net i should depend on whether 4 is greater ot
less than 1. If g is greater than 1, then the stock market values installed capital at
more than its replacement cost. In this case, managers can raise the market valoe
of their firms' stock by buying more capital. Conversely, if ¢ is less than 1, the
stock market values capital at less than its replacemient cost. In this case, managens
will not replace capital as it wears out.

At first the q theory of investment muay appear very different from the neo-
classical model developed previowsly, but the two theories are clasely related To
see the relationship, note that Tobin's g depends on current and future expected
profits from installed capital. If the marginal product of capital exceeds the cost
of capital, then firms are carning profits on their installed capital. These profis
make the firms more desirable to own, which raises the market value of thee
firms’ stock, implying a high value of g, Stmilarly, of the margmal product of cap-
ital falls short of the cost of capital, then firms are incurring loses on theis
installed capital, implying a low market value and a low value of ¢

The advantage of Tobin's 4 35 3 measure of the incentive 1o tnvest is that it peflecs
the expected future profitability of capital as well as the current profitabiliey. For

example, suppose that Congress legislates a reductuon m the corporate mosme s |
beginning next year. This expected fall in the corparate tax means greater profiss for
the owners of capital. These higher expected profits raise the value of stock today,
raise Tobin's , and theref; i 1t today. This, Tobin's g theory of
investment emphasizes that investment deciaons depend not only on carmeat eco-
nomic policies but also on policies expected to prevail in the futune”

CASE STUDY
The Stock Market as an Economic Indicator

“The stock market has predicted nine out of the last five Tecesstom.™ So goes
Paul Samuelon’s fimous quip about the stock market’s reliability a5 an eco-
nomic indicator. The stock market is in fact quite valatile, and it can give filie
signals about the future of the economy. Yet one should not ignore the link
between the stock market and the economy. Figure 184 shows that changes in
the stock market often reflect changes in real GDE. Whenever the stock mar-
ket experiences a substantial dechne, there 15 reason to fear that 3 recession may
be around the corner,

Why do stock prices and economic activity tend to fluctuate togethee? One
reason is given by Tobin's § theory, together with the model of aggregate demand

* T read more about the selsionship berween the neocluscal model of imvestment and ¢ theory
wee Furmsn Hayahi, " Tobin's Marginal § and Average 3. A Nenclanical Approsch” Enmssemica §
{January 1982): 213-224; and Lawrence H. Summen, “Toooon and Corporate Invevment A
4-Theary Approsch.” Breokios Papos an Boweasg Activity 1 (1987} 07-1400
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The Stock Market and the Econamy This figure shows the assacia-
tion between the stack market and real economic actmry, Using quar-
terly data from 1970 1o 2008, it presents the percentage zhnn;elllm
on¢ year earlier in the Dow Jones Industal Average {an index of stock
prices of major industial companies) and in real GDP. The figure shows
that the stock market and GDP tend to mave together but that the
association s far from precise,

Sowrce LS. Department of Commercs and Glabal Financal Data.

and agregate supply, Suppose, for instance, that you observe a fall mn stock prices,
Becawse the replacenient cost of capital is farly stable, a fall in the stock market
wnunlly ssociated with 3 fall in Tobin's 3. A fall in g refle
shaut the current or future profitability of capital. Thi
ment function has shifted inwar

5 Ivestors’ pessiniam
means that the invest-
nvestment is lower at any given interest mte,

As 3 tesult, the aggregate demand for goods and services contracts, leading to
Jower putpor and employment.

There are two addinonal reasons why stock prices are associated with eco-
nomic activity First, because stock 15 part of houschold wealth, a fall in stock
prices makes people poarer and thus depresses consumer spending, which also
reduces aggregate densand, Second, 4 fall in stock prices might reflect bad news
shout technological progress and long-run economic growth. If so, this means
that the natural level of output—and thus aggregate supply—will be growing
more sdowly in the future than was previously expected.

These links between the stock market and the econuny are not lost on poli-
gymakers, such as those at the Federal Reserve. Indeed, because the stock mar-
ket often anticipates changes in real GDE and because data on the stock marker
ate wailible more quickly than data on GDP, the stock market i a closely
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watched economic indicator. A case in point is the deep economic downturn in
2008 and 2009: the substanual declines in production and employment were pre-
ceded by a steep decline i stock prices. m

Alternative Views of the Stock Market: The Efficient
Markets Hypothesis Versus Keynes's Beauty Contest

One continuing source of debate among economists is whether stock marker
flucruations are rational.

Some economists subscribe to the efficient markets hypothesis, according
to which the market price of 3 company’s stock 15 the fully rational valunon of
the company’s value, given current information about the company’s busines
prospects. This hypothesis rests on two foundations

1. Each company hsted on 2 major stock exchange 15 tollowed closely by
many professional portfolie managers, such as the individuals who run
mutual funds, Every day, these managers monitor news stories 1o oy o
determine the company’s value. Their job s to buy a stock when ity price
falls below its value and o sell it when its price rises above it value.

e

. The price of cach stock is ser by the equilibrium of supply and demand
At the market price, the number of shares being offered for sale exactly
equals the number of shares that peaple want to buy. That i, at the market
price, the number of people who think the stock s overvalued exactly bal-
ances the number of people who think s undervalued. As judged by the
typical person in the market, the stock must be fairly valued.

According to this theory, the stock market s informasionally dffidet: it reflec all
avaibible information about the value of the aset. Stock prices change when infor-
mation changes. When good news shout the company’s prospects becomes public,
the value and the stock price both rese. When the company’s prospects detenonte,
the value and price both fall, But ar any monient in time, the market price i the
rational best guess of the company’s value based on available mfbrmation.

One implicanon of the efficient markets hypothesis # that stock prices should
follow a random wulk, This means that the changes in stock prices shoald be
impossible to predict from available informanon. If, based on pubhcly avaslible
information, 3 pecson could predict that a stock price would rise by 10 percent
tomorrow, then the stock market must be faling to incorporate that information
today. According ro this theory, the only thing that can muve stock prices is news
that changes the market’s perception of the company’s value. But such news muost
be unpredictable—atherwase, it wouldn't really be news. For the same resion,
changes in stock prices should be unpredictable as well.

What s the evidence for the efficient markets hypothesis? Its proponents
point out that it is hard to beat the market by buying allegedly undervalued
stocks and selling allegedly overvalued stocks. Statisncal tests show that stock
prices are random walks, or at least approximately so. Moreover, index funds,
which buy stocks from all companies in a stock market index, outperform most
actively managed mutual funds run by p ional money
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Although the efficient markets hypothesis has many proponents, some econo-
musts are Jess convinced that the stock market is so ratonal. These economists point
out that many movements in stock prices are hard to attribute to news, They sug-
gest that when buving and selling, stock wvestors are les focused on conapanies’ fan-
damental values and more focused on what they expect ather investors wall later pay.

John Maynard Keynes proposed a famous analogy to explain stock market spec-
ubinon. In bis day, some newspapers held “beauty conrests” i which the paper
printed the pictures of 100 women and readers were invited to submur a list of the
five most beautiful, A prize went to the reader whose choices most closely matched
these of the consensus of the other entrants, A naive entrant would simply have
picked the five most beauniful women in his eyes. But a slightly more sophisticated
smategy would have been to guess the five women whom other people considersd
the most beautiful. Other people, however, were likely thinking along the sinie lines.
Sa an even more sophisncated staregy would have been to try to gues who other
people thought other people thought were the most beautiful women, And so on.
In the end of the process, judigng true beauty would be less imparant 1o winning
the contest than guesing other people’ opinions of ather people’s opinions,

Similarly, Keynes reasoned that becanse stock market investors will eventually
sell their shares 1o athers, they ant more concerned about other people’s valua-
tion of a company than the company’s true worth. The best stock investors,
his views are those who are good at outguessing nuass psychology, He believed
that movements in stock prices often reflect irranonal waves of’ optimism and
pesimism, which he called the "ammal spirins™ af investors.

The two views of the stock market persist to this day. Some economists see
the stock market through the lens of the efficient markets hypothesis. They
believe Auctuations in stock prices are 4 rational reflection of changes in under-
Iying economic fundamentals, Other econonists, however, accept Keynes's bea-
ty contest 3 a metaphor for stock speculaton. In their view, the stock market
often fluctuates for na good reason, and because the stock marker mfluences the

aguregate dentand for goods and services, these fuctuations are a source of short-
run eeanomic fluctuations.

Financing Constraints

When a firm wants 1o uwest in new capital—say, by building 3 new factory—it
often raives the necessary funds in financial markets. This Gnancing may take sever-
al forms: obtaining loans from banks, selling bonds to the public, or selling shares in
furure profits on the stock market. The neoclisical model asumes that if 2 firm &

mlluq;m pay the cost of capial, the finaneial markets wﬂI mabse the funds wvailsble.
: firms face

Jimits on the amount they
cant rabse in financial markets. Financing constraints can prevent firny from

% & chaic referenice on the efficient markets bypothens s Eugene Fama, “Efficsent Capita) Mar-
et A Review of Theury and Empirical Werk!” fournal of Finance 35 (19705, 383417, Foe the
alisrrative view, see Bobert ] Shuller,” From Effcient Markets Theory to Mehavionl Finance,” o
vial of Evarieaic Perpectiver 17 (Winter 2003); £3=104
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watched economic indicator. A case in point 15 the deep economic downturn m
2008 and 2009: the substantial declines in production and employment were pre-
ceded by a steep decline in stock prices. m

Alternative Views of the Stock Market: The Efficient
Markets Hypothesis Versus Keynes's Beauty Contest

One continuing source of debate amony cconomsts is whether stock marke
fuctuations are ranonal.

Some economists subscribe to the efficient markets hypothesis, acconding
ta which the market price of a company’s stock i the fully rational valustion of
the company’s value, given current information about the company’s business
prospects. This hypothesis rests on two foundatons:

1. Each company listed on 2 major stock exchange is followed closely by
many professional partfolio managers, such as the individuals wha run
mutual funds. Every day, these muanagers momitor news stories to iy to
determine the company’s value, Their job is to buy a stock when @t price
falls below its walue and to sell it when its price rises above its value

. The price of each stock 15 set by the equilibrium of supply and demand
At the market price, the number of shares being offered for sile exactly
equals the number of shares that people want to buy: That i, at the nuarke
price, the number of people who think the stock s overvalned exactly bl
ances the number of people who think its undervalued. As judged by the
rypical person in the market, the stock must be firdy valued.

"

According to this theory, the stock markiet w informationally effides: it refleos
avaibible information about the value of the aset. Stock prices change when mfe-
mation changes. When good news about the company'’s prospects becomes public
the valoe and the stock price both rise. When the company’s prospects detenionte,
the value and price both fall. But at any moment in time, the market price & the
rational best guess of the company'’s value based on svailable information.

One imphcanon of the efficient markets hypothesis 15 that steck prices should
follow a randomr walk, Thas means that the changs i stock prices should be
impossible to predict from available information. 1f, based on publicly svailible
information, a person could predice that 3 stock price would rise by 10 perent
tomarrow, then the stock market must be failing to meorporate that informstion
today. According to this theory, the only thing that can move stock prices s news
that changes the market’s perception of the company’s value. But such newy mus
be unpredictable—otherwise, 1t wouldn't really be news. For the e reawn,
changes in stock prices should be unpredictable as well.

What s the evidence for the efficient markets hypothesis? Is proponenss
point out that it 15 hard to beat the market by buymng allegedly undervalued
stocks and selling allegedly overvalucd stocks. Stanstical tests show that steck
prices are random walks, or at least approxamately so. Moreover, index fisnd,
which buy stocks from all companies in a stock market index, outperiorm mos
actively managed mutual funds run by professional money 2
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Although the efficient markets hypothesis has many proponents, some econo-
mists are less convinced that the stock market is so ranonal, These economists point
out that many movements in stock prices anc hard to atmbute to news, They sug-
got that when buying and selling, stock nwestors are less focused on companies fan-
damental walues and more focused on what they expect other investors will later pay.

John Maynand Keynes proposed 2 famous analogy to explain stock market spec—
ulition. Tn bis day, some newspapers held “beauty contests” in which the paper
printed the pictures of 100 women and readers were invited to submit a list of the
five mast beautiful, A prize went to the reader whose choices most elosely matched
those of the consensus of the other entrants, A maive entrant would simply have
picked the five most beaunful women in his eyes. But a shightly more sophisticated
strategry would have been to guess the five women whom other people considered
the most beautiful, Other peaple, however, were likely thinking along the same lines.
So an even more sophisticated strategy would have been to try to guess who other
people thought other people thousht were the most beautiful women. And so on.
In the end of the process, judging true beauty would be less important to winning
the contest than guessing other people’s opinions of other people’s opinions,
Similarly, Keynes reasoned that because stock market investors will eventually
sell their shares o others, they are more concerned about other people’s valua-
ton of 3 company than the company’s true worth, The best stock investars, in
his view, are thuse who are good at outguessing mass psychology. He believed
that movements in stock prices otten reflect irrational waves of optimism and
pessimism, which he called the “animal spirits™ of investors.

The two views of the stock market persist 1o this day. Some economists sec
the stock market throuph the lens of the efficient markets hypothesis. They
belicve Nuctnations in stock prices are a rational reflection of changes in under-
Tying economic fundamentals. Other cconomists, however, accept Keynes's beau-
ty contest 35 a metaphor for stock speculation, In their view, the stock market
aften Auctuates for no good reason, and because the stock market influences the

ageregate demuand for goods and services, these fluctuations are a source of short-
run economic fluctuations "

Financing Constraints

When a firm wants to uvest in new capital—say, by building a new factory—it
alten raises the necessary funds in financial markets, This financing nay ake sever-
al forms: abtaining loans from banks, selling bonds to the public, or sclling shares in
future profits on the stock marker, The neoclusical model assumes that if a firm i

willing ta pay the cost of capinal, the financial markets will make the funds available.
Vet sometimes firms face fi i i i

g its an the amount they
can raise in financial markets. Financing constrains can provent firms from

4 & clame reference an the efficient markets hypothens i Bugene Fama, “Efficient Capinal Mar
ket A Roview of Theury and Empisical Wark,” fournal of Finanoe 25 {1970): 3R341T. Far the
alternative view, see Wobert § Shiller, "From Efficient Markets Theory to Rehanaral Fipance,” Joue-
wual f Eronomtic Perspectives 17 [Winger 20003): #3104,
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dertaking profitabl When a firm 1s unable to raise funds in finan-
cial markets, the amount it can spend on new capital goods is limited to the
amount it is currently earning. Financing constraings influence the investment
behavior of firms just as borrowing constraints influence the consumpuon
A holds. B ing e halds 1o/ d :
their consumption on the basis of current rather than permanent income; financ-
ing constraints cause firms to determune their investnient on the basis of thar
current cash flow rather than expected profitability

To see the impact of financing constraints, consider the effect of a short reces-
sion on investment spending. A recession reduces employment, the rental price
of capital, and profits. If firms expect the recession o be short-lived, however,
they will want to continue investing, knowing that their investments will be
profitable in the future. That is, a short recession will have only 3 small effect on
Tabin's 4. For firms that can raise funds in finaneial markets, the recession should
have only a small effect on investment.

Quite the opposite is true for firms that face financing constraimts. The 12l in
current profits restricts the amount that these fienis can spend on new capitd
goods and may prevent them from making profitalle investments, Thus, Ananc-
ing consteints make investment more sensitive to current economic conditions *

Banking Crises and Credit Crunches

Throughaut history, problens in the banking swstem have often coincided vtk
downturns in econamic acuvity. This was truc, for instance, during the Great
Depression of the 19305 (which we discussed in Chaprer 11). Soon after the
Depression’s onset, many banks found thewmselves insolvent, as the value of their
assets fell below the value of their habilines. These banks were forced to suspend
aperations. Many econonusts believe the widespread bank Gilures during tha
period help explan the Depression’s depth and perastence,

Similar parterns, although less severe, can be observed more recently: In the
United States, the recession of 20082008 came on the heels of 3 widepread
financial crwis that began with a downturn in the howsing market (as we di-
cussed in Chapter 11). Problems i the banking system were also part of 2 shump
in Japan during the 1990k and of the 194971998 financial comes m Indones snd
ather Asian econamies (as we saw i Chaprer 12)

Why are banking crises so often at the center of economic downturns? Banks
have an important role in the economy because they allocate financial resoumnes
to their most productive uses: they serve as intermediaries between those people
who have income they want to save and those people who have profitsble
imvestment projects but need o borrow the funds to invest. When banks
becomie imsolvent or nearly so, they are less able to serve this function. Finane-
ing constraints become more common, and some 1ovestors are forced 1o forgo

* Put empirical work suppernng e imp of these financing s Steven M. faz-
zari, W, Glenn Hubband, and Bruce C. I'etersen,
ment,” Hraokimgs Papers o Eeonamc Acary 1 (1988). 141145,
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1 1.

F ¥ F projects. Such an increase in financing con-
straints 18 sometimes called a oedit aunch.

We can use the IS=IAf model to interpret the short-run effects of a credic
counch, When some would-be wvestors are denied credit, the demand for tnvest-
ment goods falls at every interest rate. The result is a contractionary shift in the
IS curve. This reduces aggregate demand, production, and employment

The long-run effects of a credit crunch are best understood from the per-
spective of growth theory, with its emphasis on capatal aee 1 as a source
of growth. When a credit crunch prevents some firms from investing, the finan-
clal markets fail to allocate national saving to its best use. Less productive invest-
ment projects may take the place of more productive projects, reducing the
economy’s potential for producing goods and services.

Decause of these eflfects, policymakers ar the Fed and other pans of govern-
ment are always trying to monitor the health of the nanon’s banking system
Their goal is to avert banking crises and credit crunches and, when they do
accur, to respond quickly o mimimize the resulting disrupiion to the economy.

That job 15 not easy; as the financial crisis and economic downtirn of 2008-2009
ilustrates, In this cave, a5 we dwcussed in Chapter 11, many banks had made large
bets om the housing markets through their purchases of mortgage-backed securities.
When those bets mrmed bad, many banks found themselves msolvent or nearly so,
and hank boans becane hard to come by, Bank regulators at the Federal Feserve and
other government agencics, ke many of the bankers themselves, were caught off
guand by the magnitude of the losses and the resulting precariousness of the bank=
g system. What kind of regulatory changes will be needed to try to reduce the
lkelihood of future banking crises remains a topic of active debate,

) Residential Investment

In this section we consider the determinants of residential investment, We begin
by presenting u simple model of the | ¢ marker. Wendential i

ncludes the purchase of new housimg both by peaple who plan w live in i
themselves and by Lindlords wheo plan to rent it to others. To keep things sim-
ple, however, it s useful 1o imagine that all housing is owner-occupied.

The Stock Equilibrium and the Flow Supply

There are two parts to the model, First, the market for the exusting stock aoff
howses determines the equilibrium housing price. Second, the housing price
determines the flow of ressdential investment.

Panel (3) of Figure 18-5 shows how the relative price of housing Py P is rl:tfl—
mined by the supply and demand for the existing stock of houses. At any pomnt
in time, the swupply of houses 15 fixed. We represent this stock with 2 vertical sup-
ply curve. The demand curve for houses slopes downward, becouse high prices
cause people to live in smaller houses, to share residences, or somenmes even to
become homeless. The price of howsing adjusts to equilibrate supply and denuand.
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FIGURE
(a) The Market for Housing (b) The Supply of New Housing
3 PP
i s 4 i
Mtlihlg, p"”'

Stock of heusing capmal, K, How-ufmido‘ndd investment, |,

The of The relative price of housing
adjusts to nquuhluau supply and demand far the existing stock of housing cap-
ital, The relative price then determines residential investment, the low of new
housing thar conscruction firms build

Panel (b) of Figure 18-5 shows how the relative price of housing deternunes
the supply of new houses. Construction firms buy matenals and hire Libor to
build houses and then sell the houses at the market price. Their costs depend on
the overall price level P (which reflects the cost of wood, bricks, plaster, ete ), and
thear revenue depends on the price of houses 'y The higher the relative price
of housing, the greater the incentive to build howses and the more houses ane
buile. The tlow of new houses—renidential mvestment—therefore depends on
the equilibrium price set i the market for extstng houses

This model of residential wwvestment 1 sumilar to the g theory of busines fixed
investment, According to the g theory, bunness fixed investinent depends on the
muarket price of inualled capital relative to 1ts replicenient cost; this relative price,
in turn, depends on the expected profits from owning installed capital. Accordmg
to:this madel of the howsing market, readential vestment depends on the rela-
tive price of housing. The relanve price of housing, i marn, depends on the
demand for housing, which depends on the imputed rent that individuals expect
to receive from their housing. Hence, the relative price of howing plays much the
same mle for residential imvestment as Tobind g does for busiess Bxed mvestment

Changes in Housing Demand

When the demand for housing shifis, the equilibrium price of howing changes,
and this change in turn affects residential investment. The demand curve for
housing can sluft for varios reasons. An economic boom rases national income
and therefore the demand for housing. A large increase in the populanon, per-
haps because of immigration, also raises the demand for housing. Panel (3) of
Frgure 18-6 shows that an expansionary shift in demand raises the equilibrium
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FIGURE 1

{a) The Market for Housing {b) The Supply of New Housing
Relative 3 PP
fice of Supply Sopply
LWPJP

Stock af housing capital, K, —— Flowol
residential
irvestment, f,,

An Increase In Housing Demand An increase in housing demand, perhaps

armiburable to a fall in the interest rate, raises housing prices and residenmal
nvestment

price. Panel (b) shows that the increase 1n the housing price increases residen-
tal investment

One important determinant of housing demand is the real intercst rate. Many
people take out loans—mortgages—to buy their homes; the interest rate s the
cost of the loan, Bven the few people who do not have to borrow to purchase a
hame will respond to the mterest tate, because the interest rate is the opportu-
nity cost of holding their wealth wn howsing rather than purtis

it a bank. A
reduction in the interest rate therefore raises houang demand, housing prices,
and residential investment

Another important determinant of housing demand is credit avallabiliry.
When it is easy to get a loan, more households buy their own homes, and they
buy larger ones than they otherwise might, this increasing the demand for
howsing. When eredit conditions become tight, fewer people buy theic own
homes or trade up to larger ones, and the demand for housing falls.

An example of this phenomenon occurred during the first decade of the

20005, Early in thas decade, interest rates were low, and mortgages were casy to
come by, Many howeholds with questionabl histori

credit alled subiprine
borrowers—were able to get mortgages with small down payments, Not surpris-
ingly, the housang market hoomed. Housing prices rose, and residential investment
was strong. A few years later, however, it became clear that the situanon had got-
ten out of hand, 4 many of these subprime borrowers could not keep up with
their mortgage payments. When interest rates rose and credit conditions tighe-
ened, howng demuand and howsing prices started to Gll. Figore 18-7 illustrates
the of'h g prices and | g starts during this period. When the
housing market turned down in 2007 and 2008, the result was 3 significant down-
turn in the everall economy, which i discussed in 3 Case Study in Chaprer 11
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Housing price

invdex (first quarter
of 2000 set to 100) 160 |-

180 -

(2) Housing Prices from 2000 to 2008
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o ] | | 1 i | i L 1
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{b) Housing Starts from 2000 to 2008

o L 1 PR
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The Housing Market from 2000 to 2008 The first decade of
the 20005 began with a boom in the housing market, followsd by a
bust. Panel (a) shows an index of housing prices. Panel (b) shows
housing starts—the number of new houses on which builders begin
construction.

Seurce. House prices ane the seasarally adiusted SAP Cave-Shiller nananwide
aduased For rnflation uwing the COP deflazor. Howsing wars are from the LIS
Department of Cammence
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Inventory Investment

th I—u”"d‘ that busi put aside in smnp,r—ls at
the um: time negligible and of great significance. It is one of the smallest
components of spending, averaging about 1 percent of GDP. Yet its remark-
able volatility makes it central to the study of economic fluctuations, In
recessions, firms stop replenishing, their inventory as goods are sold, and
mventory investment becomes negative. In a typical recession, more than
half the fall in spending comes from a decline in inventory investment,

Reasons for Holding Inventories

Inventaries serve many purposes. Let's discuss in broad terms some of the
motives firms have for holding inventaries.

One we of mventories i to smooth the level of production over time
Corsider a firm that experiences temporary booms and busts in siles. Rather
than adpasting production to match the fluctuarions m sales, the firm may find
it cheaper to produce goods at a steady rate. When sales are Jow, the firm pro-
doces mone than it sells and puts the extea goods into iventory, When siles
ate high, the firm produces less than it sells and takes goods out of imentory.
This monve for holding iventaries is called production smoothing,

Asecond reason for holding inventories is that they may allow a firm to
operate more efliciently, [etail stores, for example, can sell merchandise
more cffectively if they have goods on hand to show to customers, Manu-
Bacturing firms keep inventories of spare parts o reduce the time that the
assembly line 15 shut down when a machine breaks. In some ways, we can
view inventories as a factor of production: the larger the stock of
mventories a fiom holds, the more outpur w can produce.

A third reason for holding inventories 15 to avoid running out of
goodi when sales are unexpectedly high. Firms often have to make pro-
duction decisions before knowing the level of customer demand. For
example, a publisher most decide how many copies of a new book to
print before knowing whether the book will be popular. If demand
exceeds production and there are no inventories, the good will be out
of stock for & period, and the firm will lose sales and profit. Inventorics
can prevent this from happening. This motive for holding inventories is
called stock-out aveidance.

A fourth explanation of inventorics is dicated by the producbon process.
Many goods require a number of producton steps and, therefore, take tme o
produce. When a product is only partly completed, its components are cotint-
ed s part of a firm's inventory, These inventories are called work in process.

How the Real Interest Rate and Credit Conditions
Affect Inventory Investment

Like other components of investment, inventory investment depends on
the real interest rate, When a firm holds 2 good in mventory and sells it
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tomorrow rather than selling it today, it gives up the interest it could have carned
between today and tomorrow. Thus, the real i rate the upp:
nity cost of holding inventories.

When the real interest mte rises, holding inventories beconies more costly, so
rational firms try to reduce their stock. Therefore, an increase in the real interest
rate dep . For example, in the 1980s many firms adopi-
ed “just-in-time” pmductmn plans, which were designed to reduce the amount
of inventory by producing goods just before sale. The high real interest rates that
prevailed during most of this decade are one posable explanation for this change

in husiness stmcgy.

also depends on credit cond Because many firms
rely on I:unk loans to finance their purchases of mventorics, they cut back when
these loans are hard to come by During the credit erisis of 2008, for example,
firms reduced their inventory holdings substannally. Heal inventory investment,
which had been $42 billion in 2006, tell to a2 negative $28 billion in 2008, As in
many econamic downturns, the decling i inventory mwestment was 2 key part
of the decline in aggeegate demand.

Conclusion

‘The purpose of this chaprer has been to examine the determinants of mvestment
detail. Looking back on the variows models of invetunent, we can see theee themes.

First, all types of investment spending are inversely related o the real interest
rate, A higher interest rate raises the cost of capital for firme that wwvest in plane
and equipment, raises the cost of borrowing for home-buyers, and ramses the cose
of holding inventonies. Thus, the models of investment developed here jushfy the
investment function we have used throughout this book

Second, there are various causes of shifts in the mvestment function. An
mprovement in the availible technology manes the manginal product of capital
and raises business fixed investment. An increase i the populition raies the
demand for howang and mses readeniml pvestment. Most smportant, varioo
ecanomic policies, such as changes in the investment tax credit and the corporate
income tax, alter the incentives to invest and thus shift the mvestment function

Third, it is natural to expect investment to be volatile over the business
cycle, because investment spending depends on the vurput of the economy a5
well a5 on the interest rate. In the neoclssical model of business fixed invest-
ment, higher employment rases the marginal product of capital and the
incentive to invest. Higher output also raises firns’ profits and, thereby, relax-
cs the financing constraints that some frms face. In addition, higher mcome
raises the demand for houses, in turn raising housing prices and residential
ln\'rslm:lll Higher output raises the stock of inventories firms wish 1o hold,

v . Our models predict that an economic boom

should stimulate investment :nd a recession should depress ic This is exactly
what we observe.
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Summary

L The marginal product of capital determines the real rental price of
capital. The real interest rate, the depreciation rate, and the relative
price of capital goods determine the cost of capital. According to the
neoclasical model, frms invest if the rental price is greater than the
cost of capital, and they disinvest 1f the rental price is less than the cost
of capital.

L Various parts of the federal tax code influence the incentive to
vest. The corparate income tax discourages investment, and the

investient tax credit—which has now been repealed in the United
States—cncourages 1t

3. An alternative way of expressing the neochssical model is to srate that
mvesment depends on Tobin's g, the ratio of the market value of installed
capial to s replacement cost. This ratio reflects the current and expected
fusture profitability of captal, T higher is g, the greater 15 the market

Value of installed capital relative to its replacement cost and the greater &
the incentive to inwest

4 Economists debate whether fuctuations in the stock market are 2 rational

reflection of companics’ true value or are driven by irrational waves of apn-
mm and pessimiog

5. In contrast 1o the assumption of the neoclassical model, firms cannor always

maise funds to finance investment Financing constraints make investnient
sensitive to froms’ current cash flow.

& Weadential imvestment depends on the relative price of housing. Housing
prices in turn depend on the demand for housing and the current fixed
supply An increase in howsing demand, perhaps attributable to 3 fall in the
terest rate, rases howsing prices and residential investment.

7. Firmis have various motives for holding imventories of goods; smoothing
production, wsng them as a factor of production, avoiding stock-outs, and

storing work in process. How much inventories firms hold depends on the
real interest rate and on credit cond

KEY CONCEPRPTS

Bunness fixed mvestment

Corparate imcome L Production smoathing
Wesidential investinen: Investment tax ercdit Inventorics as a factor of
Iiventory mvetment Stock p.mmm“
Meoclusical model of investment Stock marker Stock-aut avsidince
Depreciation Tobins ¢ ek i popcen
Reeal cost of capizal

Efficient markets hypothisis

Net invement Financing constrants
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QUESTIONS FOR REVIEW

1. In the neoclssical model of business fixed 3. Excpluin why an increase in the interest rate
1 under what i will firms reduces the amount of residential invesment.
find it profitable to 4dd 1o heir capital stock? 4, List four reasons firms mught hold inventoris.

2. What is Tobin's g, and what does it have to do
with investment?

PROBLEMS AND APPLICATIONS

1. Use the neoclsical model of investment to greater than 2eto thar measures the influence
explain the impact of esch of the following on wf the interest rate on investment. Use the
the rental price of capital, the cost of capital, and I5=LM model to consider the short-run
investment. imipact of an increase in povernment punchas-
1. Anti-inflationary monetary policy rases the o< on national incoms ¥, the interest pate ¢

real intercst rate b pix €, and . 1. How
b An carthouaks da art of the o3 stock. might this ievestment funcuon alter the con-
= IMI“ISH::I n!‘fom P":(k“ IM‘:‘:’“ the clusiom unphed by the basic IS—LM model?
sire oF tic labor force: 4. When the stock market crashes, as it did

October 1929 and Ocrober 1957, what
influence doss it have on invesiment, consumg-
tivn, and g wand? Why? How should
the Federal Res spond® Why?

2. Suppose that the government levies 2 tax on oil
campanies equal (o a proporoon of the value of
the campany’s o1l reserves, (The government
assures the firms that the @x s for one ome
anly) According to the neoclassical model, what S. Tt is an electon year, and the economy s n a
effect will the tx have on business fived fwest- seesuon The oppoution candulite canpaigns on 2
ment by these firms? What if these firms face plittorin of pawig a inetnient B aredst, which

would be cffcctne next year afier she ol office

financing constraints?

3. The 1S=LM model developed in Chapiers 10 Wihat smpact does this canpaups pemie hive co
and 11 asurmes that investment depends only on eCOnOIC Con during the curvent year?
the interest rate. Yet our theories of nvestment 6. IE“' U“:"‘l Statey II i ']‘ "‘"“‘: L;’fr "I:“'J'L;:
suggest that investment might abo depend on e MImbcT w i the 1950 People in
national income: higher income might induce "‘5“‘1-"_‘"“ tion reached adulthood and
firmis to invest more, started foryeng wwn houscholl in the 1971k

3. Use the model of rendental investment o
predict the in t of the event on houung
b Suppose that investment is determined by peices and redential Sl
I=T+a¥% For the years 1970 and 1980, compute the
: real price of housing, mearured as the

where a 1 2 constant between zero and one,
2 . L remdential wvestment deflator dvaded by the
which measuses the influence of aational GDP deflator What & you find? Is this find-

E?ﬁ'uwnl::“.“ﬁ:‘th“c:‘;—h :L 2 I“L"I: ';'::“ ng consntent with the model? (Hint: A good
’lu:l,(. mn:i:xm n\»d.ﬂ‘ El Lai % source of dat e the Eaomun Report of the
i i i e i President, which i published annually)

4 hat 4 ds on b i !

5 Suppose BAUEdment d’m Rmboth . US. ox liws encourage investment in howsing
mcome and the mterest rate. That 15, the
: e Emmctioet {such a2 through the deducnbility of mortgage
westie Lesid ; mterest for purposes of computing inconic) and

=0k e = by discourage inwvestment in bosiness capital fach

where a 1 a contant between zero and one through the corporate income o, What ar
that messures the mfluence of ma the long-run effects of this palicy? (Hint: Think
mcome on mvestiment and | 5 & constant ahout the labar market)

a. Explin wihy investment nught Jdepend on
national income

-

-




CHAPTER

Money Supply, Money Demand,
and the Banking System

There have been theee great inventions sin

beginming of towe; fire, the
wheeel, and contral banking

—Will Rogers

he supply and demand for money are crucial to many s in macroeco-

namics. In Chaprer 4, we discussed how economists use the term moncy,
how the central bank controls the quantity of money, and how monetary
palicy atfects prices and interest rates i the Yong run when prices are flexable. In
Chapters 10 and 11, we saw that the money market is a key element of the I5-IM
model, which describes the cconomy in the shor

rn when prices are stick
chapter exanuimes money supply and money demand more closely.

In Section 19-1 we see that the banking system plavs ;
the miancy suppl
we 0 nfluence

This

key role in determining
We discuss various policy instruments that the central bank can
hie banking system and alier the money supply. We also discuss

some of the regulatory problems that central banks confront—an ssue that rose in
promunence dunng the financul crisis

d economic downturn of 2008 and 2009,
In Section 19-2 we consder the monves behind money demand, and we ana-

Iyze the individual howsehold's decision about how much money to hald, We
also discuss how recent char

s in the financial system have blurred the distine-

ton between money and other assets and how this develapment complicates the
conduct of monetary palicy.

Money Supply

Chapter 4 muoduced the concept of "money supply” in a highly amplified manner.
I that chaprer we defined the quantury of money as the number of dollars held by
the public, and we assumed that the Federal Reserve contrals the supply of money
by wcreasing or decreasing the mumber of dollan in cireulation through open-
miarket operations. This explanation s a good starting point for understanding what
determines the supply of money, but it 15 mcomplete, because it onuts the role of the
banking system in this process. We now present a more complete explanation.

547
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In this section we see that the money supply is deternuned not only by Fed
policy but also by the behavior of households (which hold money) and banks (in
which money is held). We begin by recalling that the money supply includes bath
currency in the hands of the public and deposits at banks that houscholds can use
on demand for transactions, such as checking account deposits. That is, letting M
denote the money supply, C currency, and D demand deposits, we can write

Money Supply = Currency + Demand Deposits
M = &4 + 1

To understand the money supply, we must understand the interaction between
currency and demand deposits and how Fed policy influences these twe com-
penents of the money supply.

100-Percent-Reserve Banking

We begin by imagining a warld without banks. In such a warld, all money takes
the form of currency, and the quantty of money & amply the amount of cu-
rency that the public holds. For this discussion, suppose that there is $1,000 of
currency in the economy.

Now introduce banks. At first, suppose that banks accept deposits but do not
make loans. The only purpose of the banks s 1o provide a safe place for depos-
itors to keep their money.

The deposits that banks have received but have not lent out are called reserves.
Some reserves are held in the vaults of local banks throughour the country, but mos
are held ar a central bank, such a5 the Federal Reserve. In our hypothetical econo-
my, all deposits are held as reserves: banks simply accept deposits, plice the money in
reserve, and leave the money there until the depositor makes a wathdrawal or wiites
4 check against the balince. This system i called 100-percent-reserve banking.

Suppose that houscholds deposit the econamy’s entire $1.000 1 Firsthank.
Firsthank’s balance sheet—its accounting statement of assets and babiities—

looks like this:
Firstbank’s Balance Sheet
Assets Liabalities
Reserves  §1,000 Deposits £1.000

The bank's assets are the $1,000 1t holds as reserves; the bank’s abilites are the
$1,000 1t owes ta depositars, Unlike banks in our economy, this bank w not mak-
ing loans, so 1t will not carn profit from its assets. The bank presumably charges
depositors 2 small fee to cover its costs.

What is the moncy supply in this economy? Before the creanon of Firsthank,
the money supply was the $1,000 of currency. After the creation of Finstbank,
the moncy supply s the $1,000 of d A deposits. A dollar dep d i 4 bank
reduces currency by one dollar and raises deposits by one dollar, so the money
supply remains the same. If banks hiald 100 percent of deposits in reserve, the bankang
systenii does ot affect the supply of money.
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Fractional-Reserve Banking

Now imagine that banks start 1o use some of their deposits to make loans—
for examnple, to families who are buying houses or to firms that are investing
i new plants and equipment. The advantage to banks i that they can charge
interest on the loans. The banks must keep some reserves on hand so that
reserves are availible whenever depositors want to make withdrawals, But as
long as the amount of new deposits approximately equals the amount of with-
drawals, 3 bank need not keep all its deposits w reserve, Thus, bankers have an
incentive to make loans. When thev do so, we have fractional-reserve

banking, a system under which banks keep only a fraction of their deposits
n reserve,

Here i Firstbank’s balance sheet after it makes a loan:

Firstbank's Balance Sheet

Assets Liabilities
Reserves F200 Deposits £1,000
Loans SH00

This balance sheet asunnes that the reserve—depasit ratio—the fraction of deposits
kept in reserve—is 20 percent. Firsthank keeps $2000 of the §1,000 in deposits in
reserve and lends out the remaining $500

Notice that Fissthank jncreases the supply of noney by $800 when it
makes ths loan. Before the Joan is made, the money supply is §1,000, equal-
g the deposits in Firstbank. After the loan is nude, the money supply =
$1,800: the depositor still has a demand deposit of §1,000, but now the bor-
rower holds $800 in curvency, This, in a system of fractional-reserve banking, baks
ireate mom']'

The creation of mwoney docs not stop with Firsthank., 1f the bormower deposits
the 8800 in another bank (or it the borrower uses the $800 to pay someane who

then deposits 3t), the process of money creation continues. Here i the halance
sheet of Secondbank.

Secondbank’s Balance Sheet

Assets Liabilities
Reserves 160 Diepasits SRO0
Loans $640

Secondbank receives the 500 in d.q\.;mu. keeps 20 percent, or $1060), in reserve,
and then laans out $640. Thus, Secondbank creates 3640 of maney. If this $640
B lly deposited i Thirdbank, this bank keeps 20 percent, or $128, in
reserve and loans out $512, resulting 1n this balance sheet:

Thirdbank’s Balance Sheet

Assets Lubihtics
Reserves  $128 Deposits 640
Loans 5512

The process goes on and on. With each deposit and loan, more money it created.
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Although this process of money creation can continue furcver, it does not cre-
ate an infinite amount of money. Letting rr denote the reserve—deposit ratio, the
amount of money that the original $1,000 creates is

Original Deposit = §1,000
Firstbank Lending = (1 — rr) X $1,000
Secondbank Lending = (1 — m)® x $1,000
Thirdbank Lending = (1 — ) X $1.000
Total Maney Supply = [1 + (1 — ) + (1 = r)?
+ (1 =rm) +---] % §1,000
= (V/rr) % 31,00K).

Each $1 of reserves generates $(1/1) of money, In our example, = 0.2, so the
ariginal $1,000 generates $5,000 of money.!

The banking system’s ability to create moncy is the primary difference
between banks and other financial msntutions. As we first discussed in Chapeer
3, financial markets have the important function of tansferring the economyy

from those b holds that wish 1o save some of their income for the
future to those houscholds and firms that wish to borrow o buy mvestment
goods to be used 1 future production. The process of tmansferring funds from
savers to baerowers i called finaneial intermediation. Many institutions i the
econamy act as financial intermediaries: the most prominent examples are the
stock market, the bond market, and the banking system. Yet, of thee finsnoal
institunions, only banks have the legal authority 1o create assers (such as check-
ing accounts) that are part of the money supply Therefore, banks are the only
financial institutions that directly mfluence the money supply.

Nate that although the system of fractional-reserve banking creates money, it
docs not ereate wealth, When a bank loans out some of its reserves, it gives bor-
rowers the ability to make transactions and therefore mcreases the supply of
money. The borrowers are alo undertaking a debt obligation to the hank, how-
ever, so the loan does not make them wealthier, In other words, the creation of
money by the banking system increases the economy s liquidity, not its wealth

A Model of the Money Supply

Now that we have seen how banks create money, let’s exanine in more detal
what determines the money supply, Here we present a model of the money sup-
ply under fractional-reserve banking. The model has three exogenous varubles

V Mughomatical swote: The List step i the derivation of the total money supply wes the algchi:

esult for the sum of an mfinite geometne senes (which we wsed prevowdy in computing the mul-

tiplier i Chaptor 10). Acconding to this resalt, of x 3 2 sumber between —1 and 1, then
T+x+a+at+ =1/l —x)

In this application, x = (| = )
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» The monetary base B is the total number of dollars held by the public
a currency C and by the banks as reserves R, It is directly controlled by
the Federal Reeserve.

u The reserve—deposit ratio s the fraction of deposits that banks hold
in reserve, It is determined by the business policies of banks and the Liws
megulating banks,

n The currency—deposit ratio ¢ 15 the amount of currency C people
hold as a fraction of their holdings of demand deposits D. Tt reflects the
preferences of houscholds about the form of money they wish to hold.

Our model shows how the money supply depends on the monetary base, the

teserve—deposit ratio, und the currency—deposit ratia. It allows us to examine how

Fed policy and the choices of banks and howscholds influence the money supply.
We begin with the definitions of the money supply and the monetary base:

M=C+D,
B=C+ R

The fisst equation states that the money supply is the sum of currency and
demand deposits, The second equation states that the monetary base is the sum
of corrency and bank reserves. To solve for the money supply as a function of

the three exogenous variables (B, mm, and o), we first divide the first equation by
the second o abtam

M_C+D
B C+R
Then divide both the top and bowom of the expression on the night by D

M C/iD+ 1

BT CD+RID
Note tha C/D i the currency—deposit ratio o, and that R/D is the

reserve=deposit ratio i Making these substitutions, and bringing the B from the
left to the right side of the equation, we obtain

A= on
iAo

This equation shows how the money supply depends on the three exogenous
variables.
We can now see that the money supply is proportional w the monetary base.

The factor of proportionality, {er + 1)/(er + r), is denoted m and is called the
money multiplier. We can write

M=mxB

Each dollar of the monetary base produces s dollars of money. Because the
monctary base has 3 multiphied effect on the money supply. the monctary base is
somenmes called high-powered money.
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Heres a ical le. Suppuose that the ry base B s $800 billion,
the reserve—deposit ratio rn; 0.1, and the currency—deposit ratio o is 0.8, In this
case, the money muloplier s

08+1
st e o |
"= ART01 =210,

and the money supply is
M= 2.0 % $800 billion = $1,600 billion.

Each dollar of the monetary base generates two dollirs of money, so the totl
money supply is §1,600 billion,

We can now see how changes in the thiee exogenous variables—8, r, and
er—cause the money supply to change.

1. The money supply s proportional to the monctary base. Thus, an increase
n the monetary base increases the money supply by the same percentage.
The lower the reserve—depasit ratio, the more loans banks make, and the
mare money banks create from every dollar of reserves, Thus, 2 decressz i
the reserve—deposit ratio raises the money muluplier and the money supply:
. The lower the currency—deposit ratio, the fewer dollars of the monetary

base the public holds as currency, the more buse dollars banks hold &

reserves, and the more money banks can create. Thus, a decrease in the cur-
rency—deposit ratio raises the moncy multipher and the money supply.

ol

[

With this model in mind, we can discuss the ways in which the Fed mflsences
the money supply.

The Three Instruments of Monetary Policy

In previous chapters we made the simplifying asumption that the Federal
Reserve controls the money supply directly In fact, the Fed controb the money
supply indirectly by altering cither the monctary base or the reserve-—deposit
ratio, To do this, the Fed has at its disposal thiee instruments of monetary poli-
cy: open-market of FESETVE ey nts, and the discount rate.

Open-market operations are the purchases and sales of government bonds
by the Fed. When the Fed buys bonds from the public, the dollars it pays for the
bonds increase the monetary base and thereby increase the money supply, When
the Fed sells bonds to the public, the dollars it receives reduce the monetary base
and thos decrease the momey supply. Open-market operationy are the pobcy
instrument that the Fed uses most often. In fact, the Fed conducts open-market
operations in New York bond markets almast every weekday.

Reserve requi are Fed regulations that impose on banks 2 nupmum
reserve-deposit ratio. An  increase in reserve requirements raises the
reserve—deposit ratio and thus lowers the money multiplier and the moncy sup-
ply: Changes in reserve requ are the least freq Iy used of the Fedi
thres policy mstruments
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The discount rate i the interest rate that the Fed charges when it makes
loans to banks, Banks bormow fram the Fed when they find themselves with too
fow reserves to meet reserve requirements, The lower the discount rate, the
cheaper are borrowed reserves, and the more banks borrow at the Fed% discount
window:. Henee, a reduction in the discount rate raises the monetary base and the
money supply.

Although these three instruments—open-market operations, reserve require-
ments, and the discount rate—yve the Fed substantial power to influence the
money supply, the Fed cannot contral the money supply perfectly. Bank disere-
Bon i conducting business can cause the money supply to change in ways the
Fed did mot anticipate. For example, banks may choose to hold excess
reserves—that is, reserves above the reserve requirement. The higher the
amaunt of excess reserves, the higher the reserve—depaosit ratio, and the lower the
muoney supply. As another example, the Fed cannot precisely control the amount
banks borrow from the discount window. The less banks borrow, the smaller the

manetary base, and the smaller the money supply Hence, the money supply
sometimes moves in ways the Fed does not wntend.

| case sTupy

Bank Failures and the Money Supply in the 1930s
Between August 1929 and March 19

, the money supply fell 28 percent. As we
discussed in Chapter 11, some economists believe that this large decline in the

moncy supply was the primary cause of the Great Depression. But we did not
discuss why the money supply fell so dramatically

The three variables that determine the money supply—the meonetary base, the
teserve—deposit ratio, and the currency—deposit ratio—are shown in Table 19-1
for 1929 and 1933, You can see that the fall in the money supply eannot be
anributed o a fall in the monetary base: in fact, the monetary base rose 18 per-
cent over this penod. bnstead, the money supply fell because the money multi-
phier fell 38 percent. The money multiplier fell because the currency—deposit and
reserve—deposit ratios both wse substantially

Most economists acribute the fall in the money multiplier to the large number
of bank fulures i the early 19305, From 1930 1o 1933, more than 9,000 banks sus-
pended operatioms, often defanlung on their depositors. The bank filures caused
the money supply to Gl by aliering the hehavior of both depositors and bankers.

Hank failures raised the currency-deposit ratio by reducing public confidence
in the banking system. People feared that bank filures would continue, and they
began to view currency as o more desirable form of moncy than demand
deposits. When they withd their deposits, they di | the banks of reserves.
The process of money creation reversed itself, as banks responded to lower
reserves by reducing their outstanding balance of loans.

In addition, the bank fiilures raised the reserve—deposit rano by making
bankers more cautious. Having just observed many bank runs, bankers became
apprehensive about operating with a small amount of reserves. They therefore
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TABLE 19-1

The Money Supply and Its Determinants: 1929 and 1933

B s |
| August 1925 March 1933 ||
I |
| Money Supply 26.5 wo M
Currency 39 55 |
Demand deposits 226 13.5
Maonetary Base 74 TV |
Currency 39 55 |
Heserves 32 29
Maoney Multiplier 3.7 23
Reserve-deposit raba RE] o
Currency-deposit ratio oar 041

Source: Adapred from Miltan Friedman and Anna Schwarss, A Manctary Hatogy of
b Limited Skutes, 1887~ 1880 (Princeton, N | Princetan Unhenity Press, 1953),
Appendi A

increased their holdings of rescrves to well above the legal minmn, Just x
househalds responded to the banking crisis by halding more currency relatve 1o
depasits, bankers responded by holding more reserves relanive to loans. Together
these changes cansed a large fall in the moncy mulupher.

Although it s easy 10 explain why the money supply Il it s more difficult
to decide whether to blame the Federal Reserve. One might arpue that the mon-
ctary hase did not fall, so the Fed should nat be blamed. Critics of Fed policy
during this period make two counterarguments. Fint, they clam that the Fed
should have ken a more vigorous role in prevenung bank failures by acting as
a lender of last resort when banks needed cash during bank rons, This would have
helped maintain confidence i the bankwng system and prevented the lage Gl
in the money multiplier. Second, they point out that the Fed could hae
responded to the fall in the money mulnplicr by increanng the monctary hae
even more than it did. Either of these actions would likely have prevented such
a large fall in the moncy supply, which i turn might have reduced the seventy
of the Grear Depression,

Since the 19305, many policics have been put into plice that make such 4 bige
and sudden fall in the money multiphier less ikely today, Most important, the sys-
tem of federal deposit insurance protects depositors when a bank fails, This policy
1 dengned 1o n public confidence 1 the banking systein and thus prevents
large swings in the currency—deposit ratio. Deposit insurance has a cost: in the late
19805 and early 19905, for example, the foderal government incurred the hige
expense of baling out many wsolvent savings-and-loan institutions. Yet depost
insurance helps stabilize the banking system and the money supply: That & why,
dunng the financial crisis of 2008-2009, the Federal Deposit Insurance Corpona-
tion raised the amount guaranteed from $100,000 ro $250,000 per depositor. B
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Bank Capital, Leverage, and Capital Requirements

The model of the banking systern presented in this chapter is simplificd, That is
not necessarily a probleny: afier all, all models are siamplified. But iz is worth deaw-
ng attention to ene particular simphfymg asumption,

In the bank balance sheets presented o far, a bank takes in deposits and uses
those deposits to make loans or to hold reserves. Based on this discussion, you
might think that it dees not take any resources to open up a bank. That i,
however, not true. Starung a bank requires some capital, That s, the bank
owners must start with somie financial to get the b going,

Those resources are called bank capital or, equivalently, the equity of the
bank's owners.

Here 15 what a more realistic balance sheet for a bank would look like:

A Bank’s Balance Sheet

Assets _ Liabilines and Owners' Equity
Reerves. $200 | Deposss $750
Loans $500 Debe 5200

Securities  $300 Capital (owners' equity)  $50
The bauk obtains resources from its owners, who provide capial, and abso by tak-
g deposits and suing debin 1t uses these resources in three ways, Some fonds
ate held as reserves; some are used to make bank loans; and some are used to buy
Enancial securitics, such as government or corporate bonds. The bank allocates
s resources among these asset classes, taking into account the risk and return
that each offers and any regulations that restrict its choices. The reserves, loans,
and securities on the left side of the balince sheet must equal, in total, the
deposits, debt, and capital on the right side of the balance sheet.

This business strategy relies on a pl

somenon called 1 ge, which is the
wse of borrowed money to supplement existng funds for purposes of invest-
ment. The leverage ratio 15 the ratio of the bank's total assers (the left side of the
balance sheet) 1o bank capital (the one item on the right side of the balance
sheet that represents the owners' equity). In this example, the leverage ratio is
$1000/850, or 20, This means that for every dollar of capital that the bank
owners have contributed, the bank has $200 of asets and, thus, $19 of deposits
and debis

One imphcation of leverage is that, i bad times, a bank can lose much of its
capital very quickly. To see haw, let’s with this ical ple. If
the bank'’s asets fall in value by a mere 5 percent, then the $1,000 of assets are
now worth only $950. Because the depositors and debt holders have the legal
right to be paid first, the value of the owners' equity falls to zero. That 15, when
the leverage ratio s 20, a 5-percent fall in the value of the bank assets leads to a
HMl-percent fall in bank capital. The fear that bank capital may be running out,
and thus that depositors may not be fully repaid, is typically what generates bank
runs when there is no deposit insurance.

One of the restrictions that bank regulators put on banks s that the banks
must hold sufficient capital. The goal of such a capital requirement is to cnsure
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that banks will be able to pay off their depositors. The amount of capital required
depends on the kind of assets 2 bank holds. If the bank holds safe assets such a
government bonds, regulators require less capital than if the bank holds risky
assets such as loans to borrowers whose credit is of dubious quality.

In 2008 and 2009 many banks found themselves with too lirtde capiral after
they had incurred Josses on mortgage loans and mortgage-backed securities. The
shortage of bank capital reduced bank lending, contributing to a severe eco-
nomic downwen. (This event was discussed in a Case Study in Chaprer 11.) In
respanse o this problem, the US. Treasury, working together with the Federal
Weserve, started putting public funds into the banking system, increasing the
amount of bank capital and making the US. taxpayer a part owner of many
banks. The goal of this unusual policy was to recapitalize the banking system so
bank lending could return to 3 more normal level

{EE3 Money Demand

We now turn to the other side of the money market and exanune what deter-
mines money demand. In previous chapters, we wed umple money demand
functions. We started with the quantiey theory, which assumes that the
demand for real balances 15 propertional to income. That is, the quantity the-
ory assumes

(M/PY = kY,

where k is a constant measuring how much money people want to hold for every
dollar of income. We then considered 3 more general and realbvtic money
demand function that asumes the demand for real money balances depends on
both the interest rate and income:

(MY = LG, Y)

We used this money demand function when we discussed the hnk between
money and prices in Chapter 4 and when we developed the IS-LM model in
Chaprers 10 and 11,

There 15, of course, much more to say about what determines how much
maoney people choose to hold. Just as studies of the consumption function rely
on microeconomic models of the consumption decision, studies of the money
demand function rely on microcconomic models of the money demand deci-
son. In this secoion we fisst discuss in broad terms the different ways to model
money ds d. We then develop one | nt model.

Reecall that money serves three funcnions: it is a unit of account, a store of
value, and 3 medivm of exchange. The fist function—money s a uait of
account—does not by itself generate any demand for money, because one can
quoete prices i dollars withowt holding any. By contrast, money can serve it
other two functions only 1t people hold it. Theorics of moncy demand empha-
size the role of money either as a store of value or as 2 medium of exchange.
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Portfolio Theories of Money Demand

Theories of money demand that emphasize the mle of money as a store of value
are called portfolio theories. According to these thearies, peaple hold money
a part of their portfolio of assets. The key insight 15 that money offers a differ-
ent conbination of risk and return than other assets. In particular, money offers
asafe (nominal) return, whereas the prices of stocks and bonds may rise or fall

Thus, some economists have suggested that households choose to hald money as
pant of their oprumal portfolio.*

Portfolio theories predict that the demand for money shoold depend on the
tisk and return offered by money and by the various assets households can hold
nstead of money, In addition, money demand should depend on total wealth,
because wealth measures the size of the portfolio to be allocated among money

and the alternative assets. For example, we might write the money demand
function as

(M PV = Lir, 1, Ex, WY,

where 1, s the expected real remirn on stock, n is the expected real return on
bands, Ew is the expected mflation rate, and W is real wealth. An increase in v,
or 1, reduces money demand, because other assets become more attactive, An
wirease in Bx abo reduces money demand, because money becomes less attrac-
tive. (Recall thar =L is the expected real return to holding money) An increass
n W raises money denand, because greater wealth means a larger portfolio.

Fram the standpoint of portfolio theories, we can view our money demand
function, L{i, Y), as a useful sumplification. First, it uses real income Y as a
proxy for real wealth W Second, the only return variable it includes s the
nominal interest rate, which is the sum of the real return on bonds and
expected wflavon (that is, i = o + Er). According to portfolio theories, how-
ever, the money demand function should include the expected returns on
other asets as well,

Are portfolio theories wetul for studying money demand? The answer
depends on which measure of money we are conndering. The narroweit mea-
wres of money, such as M1, melude only currency and deposits in checlkng
scconnts, These forms of money earn zero or very low rates of interest, There
are other awsets—such as savings accounts, Treasury bills, cernficares of deposit,
and money market mutual funds—that earn higher rates of interest and have the
same risk characteristics as currency and checking accounts. Economists say that
maney (ML) i« a dominated asset: as a store of value, it exists alongside other
asiets that are abways better. Thus, it is not optimal for people to hold money as
part of their portfulio, and porfulio theories cannot explain the demand for
these donunated forms of money.

Portfolio theories are more plausible as theories of money demand if we adopt
2 brad measure of money. The broad measures include many of those assets that

* Jumes Tobin, “Liguidiey Preference as Behavior Towand o) Revieus of Econons Stidier 25 (Feb-
suary 1958} 65-66
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dominate currency and checking accounts. M2, for example, includes savings
accounts and money market mutual funds. When we examine why people hold
assets in the form of M2, rather than bonds ar stock, the poﬂfq!m cansiderations
of risk and return may be paramount. Henee, although the portfolio approach to
money demand may not be plausible when applied o M1, it may be a good the-
ory to explin the demand for A2,

Currency and the Underground Economy

How nuich currency are you holding right now in your wallet? How many §100
bills?

In the United States today, the amount of currency per person is about
$3,000. About half of that is i $100 bills. Most people find this fact surpnsing,
hecause they hold much smaller amounts and in smaller denominations

Some of this currency is used by people w the underground economy—
that 15, by thase engaged in illegal actvity such as the drog trade and by those
trying to hide income to evade taxes. People whose wealth was carned ille-
gally may have fewer options for investing their portiolio, because by holding
wealth in banks, bonds, or stock, they assume a greater risk of detection. For
crimimak, currency may not be a dominated asier it may be the best store of
value available.

Some economists pont ko the large amount of currency in the underground
economy 35 one resson that some wnflation may be desirable. Recall that mnfla-
tion is 3 tax on the holders of money, because intlanon erodes the real value of
maney. A drug dealer holding $20,000 in cash pays an inflation tax of §2,000 per
year when the inflation rate is 10 percent. The inflanon tax i one of the few
taxes those i the undengound economy cannot evade ‘m

Transactions Theories of Money Demand

Theories of money demand that ephasize the role of money as a medivm of
exchange are called transactions theories. These theonies acknowledge tha
maney is a donunated assct and stress that people hold money, unlike other anets,
to make purchases. These theonies best explun why people hold narmow meis
sures of money, such a5 currency and checking accounts, as opposed to holdmg
assets that dominate them, such as savings accounts or Treasury bills,

Transactions theories of money demand take many forms, depending on how
one moddels the process of obtaining money and making transactions. All theswe
theorics assume that money has the cost of carning a low rate of return and the
benefit of making transactions more convenient. Prople decide how much
money to hold by trading off these costs and benelits.

* T vead more abosst the lnge quantity of currency. see Case M Speenkle, " The Case of the Mis-
gy Carreney” Jowrnal of Eomonri: Perspectives 7 (Fall 1993 175<1584
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To see how transactions theories explain the money demand function, lets
develop one promunent model of this type. The Baumol-Tobin model was
developed in the 1950 by economists William Baumol and James Tobin, and it
remiaing a leading theory of money demand.®

The Baumol-Tobin Model of Cash Management

The Baumol-Tobin model analyzes the costs and benefits of holding money, The
benefic of holding money is convenience: peaple hold maney to avoid making a
tip to the bank every tme they wish to buy something. The cost of this con-
venience is the forgone interest they would have received had they left the
meney deposited in a savings account that paid interest.

To see how peaple trade oif these benefits and costs, consider a person who
plans to spend ¥ dollars gradually over the course of a year. (For simplicity,
assume that the price level is constant, so real spending is constant over the year.)
How much maney should he hold in the process of spending this amount? That
s, what is the optimal size of average cash halances?

Consider the possibilitics. He could withdraw the Y dollars at the beginning
of the vear and gradually spend the money. Panel () of Figure 19-1 shows his

FIGURE 19-1

(a) Money Holdings With
One Trp o

b) Money Holdings With
{*I)'un'll“rgn.:lh"s;pl

Maney haldings

o Awrage = Y73 V2

{€) Money Holdings With
N Trips to the Bank
Maney Holdings Over the Year Average maoney

holdings depend an the number of trips a person
makes to the bank each year,

Average = Y/(2N)

S Wil Bawmwl,“The Transctions Demand for Cah: An lventory Theonene Approsch,” Quar-
serly Joumial of Eampaics 66 (Noverber 1952): 345-556; and James Tolbin, "The Interest Elnccity of
the Transaceons Demand for Cash.” Review of Beensmier and Statietir (Anguit 1956] 241-247
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money holdings over the course of the year under this plan. His money holdings
begin the year at ¥ and end the year at zero, averaging ¥/2 over the year.

A second possible plan is to make two trips to the bank. In this case, he
withdeaws ¥/2 dollars at the beginning of the year, gradually spends this
amount over the first half of the year, and then makes another trip to withdraw
¥/2 for the second half of the year. Panel (b) of Figure 19-1 shows that money
holdings over the year vary between Y/2 and zero, averaging Y74, This plin
has the advantage that less money 15 held on average, so the individual forgoes
less interest, but it has the disadvantage of requiring two trips to the bank
rather than one.

More genenlly, suppose the individual makes N trips to the bank over the
course of the year. On each trip, he withdraws Y/ N dollars; he then spends the
money graduslly over the following 1/Nth of the year. Panel () of Figure 19-1
shows that money holdings vary between Y/ N and zero, averaging Y/(2N).

The question is, what is the optimal choice of N7 The greater N i, the les
money the individual holds on average and the less interest he forgoes. Butas N
i so does the inc e of nuaking frequent trips to the bank.

Suppose that the cost of going to the bank is some fixed amount E We can
view F as representing the value of the time spent waveling to and from the bank
and waiting i line to make the withdrawal. For example, of a trip ta the bank
takes 15 munutes and a person'’s wage is $12 per hour, then F s $3. Ao, let ¢
denote the interest rate; becawse money docs not bear interest, § measures the
opportunity cost of holding moncy.

Now we can analyze the opnmal choice of N, which determines money
demand. For any N, the average amount of money held is Y7/(2N), 50 the for-
gone interest s (17(2N). Because FFis the cost per imip to the bank, the total cost
of making trips to the bank s FN The total cost the individual bears i the sum
of the forpone interest and the cost of tips 1o the bank

Total Cost = Forgone Interest + Cost of Trps
= IY/2EN) + EN.

The Larger the number of trips N, the smaller the forgone interest, and the lig-
er the cost of going to the bank.

Figure 19-2 shows how total cost depends on N There s one value of N that
muninuzes total cost. The optimal value of N, denoted N*, 1"

* Mathesnarival wnie: Deriving this exprowion for the optimal choice of N requirss dnple caleling
hfferentiste total cout © with repect to N 1o obtain

AN =—YN 2+ F
At the opomum, JCAIN = 0, which yviclds the formuls for N
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Cost

The Cost of Money Holding
Fargone interest, the cost of trips 1o
the bank, and roral cost depend on
the number of trips A, One value of N,
denoted N *, minimizes toral cost.

Total cast

. Cost of trips
b bank = FN

Forgane

interest = Y/2N)

N Mumber of trips 1o bank, &

.
Mumber of trps that
minimizes total cout

Average money holding i

Average Money Holdir

This expression shows that the mdividual holds more money if the fived cost of
going to the bank F is higher, if expenditure Y 1s ha
u lower,

er, or if the interest rate §

Si far, we have been interpreting the Baumol=Tobin model as 4 model of the
demand for cu

ney. That s, we have used it to explain the amount of money
held outside of banks, Yet one can imterpiet the model more broadly. Imagine a
pessen who holds a pontfolio of monetary assers (currency and checking
accounts) and nonmonctary asets (stocks and bonds). Monetary assets are used
for ransactions but offer a low rate of return. Let i be the difference in the return
between monetary and nonmonetary assets, and let F be the cost of transform-
N NOMMOBETATY assety into monetary assets, such as a brokerage fee. The deci-
sion about how ofien 1o pay the brokerage fee is analogous to the decision about
how often to make a top to the bank. Therefore, the Baumol=Tobin model
describes this person’s demuand for monetary assets. By showing that money
demand depends posinvely on expenditure ¥ and neganively on the interest rate
i, the model provides a nucrocconomic justificabion for the money demand
furtction, L, Y), that we have vsed throughout this book.
One imphicanon of the Baumol=Tobin model is that any change in the fixed
oit of going to the bank F alters the money demand function—that is, it
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changes the quantity of money demanded fur any given interest rate and income.
It is casy to imagine cvents that might influence this fixed cost. The spread of
autamatic teller machines, for instance, reduces F by reducing the time it takes
to withdraw money. Sinmlarly, the 1 luction of Internet banking reduces F by
making it easicr to rransfer funds among accounts, On the ather hand, an increase
1n real wages increases FF by increasing the value of ime. And an increase in bank-
ing fees inereases F directly. Thus, although the Baumol-Tobin model gives usa
very specific money demand fonction, it does not give us reason to believe that
this function will necessarily be stable over nme.

Empirical Studies of Money Demand

Many economists have studied the data on money, income, and interest rates to
learn more about the money demand funcoon. One purpose of these studics 1
to estimate how money demand responds to changes in income and the interest
fate. The sensitivity of money demand to these two variables determines the
slope of the LM curve; it thus influsnces how monetary and fiscal policy affect
the economy.

Another purpose of the empinical studics 15 to test the theones of money
demand, The Baumol-Tobin model, for example, makes precise predictions for
how income and interest rates influence money demand. The modely
square-roat formula implies that the income clasticity of moncy demand w 1/2
a 10-percent increase i income should lead to a S-percent increase m the
demand for real balances. It also says that the mterest elstiaty of money demand
i 1/21a 10-percent increase in the interest rate (s, from 10 percent to 11 per-
cent) should lead to a 5-percent decrease in the demand for real balances,

Most empirical studies of money demand do not confirm these predictions.
They find that the income elasticity of money demand is larger than 1/2 and that
the mterest elasticity 15 smaller th 1/2. Thus, although the Banmol=Tobin
model may capture part of the stary behind the money demand function, it i
not completely correct,

One possible explanation for the failure of the Baumol-Tobin model s
that some people may have less discretion over their money holdings than the
model sssumes. For example, consider a person who must go to the bank
ance a week 1o deposit her pavcheck; while at the bank, she takes advantage
of her visit to withdraw the currency needed for the coming week., For this
person, the number of trips to the bank, N, does not respond to changes in
expenditure or the interest rate. Because .'\' 1 fixed, average money holdings
[which equals ¥/(2N)] are proportional to expenditure and insensitive to the
interest rate.

Now imagine that the world is populated with two sorts of people. Some
obey the Baumol-Tobin model, so they have income and interest elasnicities of
1/2. The others have a fixed N, so they have an income clasticity of 1 and an
interest clisticity of zero, In this case, the overall demand for money Jooks like 2




cHARTER 19 Maney Supply, Money Demand, and the Banking System | 563

weighted average of the demands of the two groups. The income elasticity will

be between 1/2 and 1, and the interest elasticity will be between 1/2 and zern,
2 the empirical stuchies find “ m

Financial Innovation, Near Money, and
the Demise of the Monetary Aggregates

Traditional macroeconomic analysis groups assets into two categories; those sed
a3 medium of exchange as well as a store of value (currency, checking accounts)
and those wsed only 2 a store of value (stocks, honds, savings aceounts), The first
category of assets is called “maoney” In this chapter we have discussed its supply
and demand.

Although the distinction between monetary and nonmonetary assets remains
a weful theorencal tool, i recent years ic has become more difficult to we in

practice. In part becawse of the .1ruguhunn af banks and oth:'r financial institu-

wons, and i part because of imyg € vecl 2 the past twn

decades have seen rapid financial innovation. Muneun awels surh a5 checking
Jccounts once paid no interest; today they carn market interest rates and are
comparable to nonmonetary assets as stores of value, Nonmonetary assets such as
stocks and bonds were once inconvenient to buy and sell; today mutal funds
allow depositons to hold stocks and bonds and 1o make withdrawals simply by
writing checks from their accounts. These nonmonetary assets that have acquired
some of the hgudity of money are called near money.

The existence of near money complicates monetary policy by making the
denand for money unstable. Because money and near money are close substi-
tutes, households can easily switch their assets from one form to the other. Such
changes can occur for minor reasons and do not necessarily reflect changes in
spending. Thus, the velocity of money becomes unstable, and the quantity of
money gives faulry signals about aggregate demand,

One resporie to this problem is to we a broad definition of money that includes
near money. Yet, because there 1s 4 contimuum of asscts i the world with varying
chanictersstics, it s not clear how o choose a subset to libel “money’” Moreover,
i we adopr a broad defimition of money, the Fed's ability to control this quantiry
may be limited, hecause many forms of near money have no reserve requirement.

The mstabibity 1 money demand caused by near money has been an impor-
tant practical problem for the Federal Weserve. In February 1993, Fed Chairman
Alan Greenspan announced that the Fed would pay les attention to the mone-
tary apgregates than it had in the past. The aggregates, he said, “do not appear 1o
be grving reluble indications of economic developments and price pressures It's
casy 1o see why he reached this conclosion when he did. Over the preceding

* To bearn o about the empurical studies of money demand, see Stephen M. Goldield and
Thmel E. Sichel, " The Demand for Money” Hondbook of Moneiary Esenamsts, vol. | (Aribenian
North-Holland, 1990}, 209-356; and David Lasdler, The Demand for Muney Dheories 2rd Evidone
3rd ed. (Mew York; Harper & Row, 1985)
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12 maonths, M1 had grown at an extremely high 12-percent rate, while M2 had
grown at an extremely low 0.5-percent rate, Depending on how much weight
was given to each of these two measures, monetary policy was cither very loose,
very tight, or somewhere in between.

Since then, the Fed has conducted policy by setting a target for the federal funds
rate, the short-term mterest rate at which banks make loans to one another, It
adjusts the target interest rate in response to changing cconomic conditions.
Under such a policy, the money supply becomes endogenons: it is allowed to
adjust to whatever level is necessary to keep the interest rate on target. Chapeer
14 presented a dynamic model of sggregate demand and agyregate supply in
which an interest rate rule for the central bank is expliculy incorporated into the
analysis of short-run economic fuctuations

Conclusion

Money is at the heart of much macroecononue analysic Models of money sup-
ply and money demand can help shed light an the long-run determinants of the
price level and the shart-run causes of economuc ductuatons. The nse of pear
money in recent years lias shown that there bs sl much 1o be learned. Building
reliable microcconomic models of money and near moncy temains a central
hall far i

Summary

1. The system of fractional-reserve banking creates money, because each dollar
of reserves generates many dollars of demuand deposts

2. The supply of money depends on the monetary bave, the reserve—deposit
ratio, and the currency—deposit rano. An increase i the monetary base
leads to a proportionate increase in the money supplye A decrease m the
reserve—deposit fatio ar i the corrency—deposit rato wereases the money
multiphier and thus the money supply

3. The Federal Reserve changes the money supply using three pohey
nstruments, It can increase the monetary base by making an open-market
purchase of bonds or by lowering the discount rate. It can reduce the
reserve—deposit ratio by rel

[EServe Tequirements,

4. To start a bank, the owners must contribute some of their own financul
resources, which become the bank’s capital, Because banks are highly lever-
aged, however, 2 small dechine in the value of their assets can potennally
have a suajor inpact on the value of bank capital. Bank regulators requre
that banks hold sufficient capital to ensure that depositors can be repaid.
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5. Portfolio theories of money demand stress the role of money as a store of
valse, They predict that the d d for money depends on the risk and
retrn on money and alternative assets.

6. Transactions theories of money demand

sch as the Baumol-Tobin model,

stress the role of moncy as a medium of exchange. They predict that the
demand for money depends positively on expenditure and negatively on
the interest rate.

7. Financial innovation has led o the creation of assets wath many of the
aributes of money, These near moneys make the demand for money less
stable, which complicates the conduct of monstary policy

KEY CONCEPTS

Reserves Maney multplier Capical requirement
Ti-percent-reserve hanking

Balunce sheet
Fractionad-reserve banking

High-powered maney Partfolio theornes

Open-market operstions Dominared asset

Reserve requurements Tranzacoons theories
Feanoal itermediation Discount rate Banmol=Tobin model
Musnietary base Excess reserves Mear money
Reserve—deposit ratio BHank capital
Currency-sdepout ratin Leverage

QUESTIONS FOR REVIEW

L Explun how banks create money.

5. According to the Baumol-Tobin model, what
2, What arc the three

ways in which the Foderal determines how often people go to the bank?
Reserve can influence the money supply? What does this decision have to do with moncy
3. Wiy might 3 banking criss lead to a Gll in the fcmacds
money sapplyi 6. In what way does the existence of near money
- complicate the conduct of monetary policy?
4. Exphin the diffetsuce betiwoen portfolio and How has the Federal Rieserve responded to this
tranmctions theones of money demand complicatian?

PROBLEMS AND APPLICATIONS

1. The money supply fell from 1929 o 1933

a. What would have happened to the money
beeawse both the currency—deposit ratio and the

supply if the currency—deposit ratio had nsen

reserve-depost ratio increased. Use the model of but the reserve—deposit ratio had remaimed
the money supply and the data in Table 19-1 1o the same?
answer the fullowing hypothetical g

about this epiade.
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b: What would have happened to the money
supply if the reserve=deposit ratio had risen
but the currency—deposit rato had remained
the same?

€. Which of the two changes was more respon-
sible for the fall in the money supply?

2. To increane tax revenue, the ULS, government in
1932 imposed a two-cent 1ax on checks written
on depesits in bank accounts, (Tn roday's dullars,
this tax was about 25 cents per check.)

3. How do you think the check tax affected the
currency-deposit ratio? Explain.

b. Use the model of the money supply under
fractional-reserve banking to discuss how thas
tax affected the money supply

© Mow wse the 15=LAf model ta discuss the
impact of this tax on the ecanamy. Was the
check tax a good policy to implement in the
middle of the Great Depression?

3. Give an examiple of a hank balance sheer with a
Teverage ratio of 10, I the value of the bank's
auel ries by 5 percent, what happens 1o the
valug of the owners' equity in this bank? How
large a decline in the value of bank asets would
it take to reduce this bank'y capital to zero?

4. Suppase that an epidemic of street crime sweeps
the country, making it more likely thar your
wallet will be stolen. Using the Baumol-Tobin
madel, explain {in words, not equations) how
this erime wave will affect the optimal frequency
of trips to the bank and the demand for money

S. Let’ see what the Baumol-Tobin model savs
about how often you should go to the bank to
withdraw cash,

4. How much do you buy per year with
eurrency (as opposed to checks or credit
cards)? Ths s your value of ¥

b. How long does it take you 0 go 1o the hank?
What is your hourly wage? Use these two
figrures to compute your value of F

o

£,

. What interest rate do you earn on the
money you leave in your bank account? This
1 your value of i. (Be sure to write § in dea-
mal form—that s, 6 percent should be
expresed 0.06.)

. According to the Baumol=Tobm model, how
many times should vou go to the bank each
year, and how much should you withdow
cach ome?

B

"

. In practice, how olten do you go to the bank,
and how much do you withdmaw?

. Compare the predictions of the Baumol-Tobin

model to your behavior Does the model

describe how you actually behave? If not, why

son? How would you change the model to

muke it a better description of your behaviar?

- In Chapter 4, we defined the velooty of money

a5 the ratio of nominal expenditure to the quan-
ity of moncy. Lets now use the Baumaol=Tabin
model to examine what determines velocuy

hat average money holdingy equal
VAN, wnite velociy ae a function of the
number of trips to the bank N Explain your
result

8

Use the formula for the optimal sunber of

s 1o exprew velocity as a function of
sditure Y the inteeest race 4, and the cont
of a trip 1o the bank B

€. What happen o velocity when the interes
rate rives? Explun
d 'What happens to wlocity when the price

tevel riser? Explain

¢ perows, what should happen to
sevey? (Flime; Think about

hew cwomonse growth will inflacnee Y and F)

Suppose now that the mumber of trips 1o the
hank i fixed rather than discrenonary What
does this asumpton waply about velocity?




EPILOGUE

What We Know, What We Don’t

If all ecamamists e

o end, they would not reacl a conclusion

—=Ceorge Bernard Shaw

The theory of cconar

1ot furnish a body of settled conclusions
ummediately applicalile to policy, It is @ method rather than a doctrie, an

appanttus of the mind which helps it possessor o drae correct conglusions,

Bt Maynard Keynes

he first chapter of this book states that the purpose of macroeconomics is

to understand economic events and to improve economic policy. Now

that we have developed and used many of the most important madels in
the macmocconomists toolbox, we can assess whether macrocconomists have
achieved these goals

Any fair assessment of macrocconomics today must admit that the science 1
incomplete, There are some principles that almost all
and on which we can rely when trying to

acrocconomists accept

analyze events or formulite policies
Yet there are alio many questions about the economy that remain open tw

debate. In this List chapter, we briefly review the central lessons of macrocco-

nomics, and we discuss the most pressing unresolved questions.

The Four Most Important Lessons
of Macroeconomics

We begin with four lessons that have recurred throughout this book and that
most economists today would endorse. Each lesson tells us how pal
ence 4 key economic varable fi

Jutpu, or
the long run or in the short run.

can influ-
ployment—either in
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Lesson 1: In the long run, a country's capacity to
produce goods and services determines the standard
of living of its citizens.

Of all the measures of cconomic performance introduced in Chapter 2 and used
throughout this book, the one that best economic well-being is GDE.
Real GDP measures the cconomy's total output of goods and services and, there-
fore, a country’s ability to satisfy the needs and desires of s citizens, Nations with
higher GDP per person have more of almost everything—bigger homes, more
cars, higher literacy, better health care, longer life expectancy, and more Internet
connections. Perhaps the most important question in macroeconomics is what
determines the level and the growth of GDP

The models in Chapters 3, 7, and 8 identify the long-run determinants of
GDP In the long run, GDP depends on the factors of production—capital and
labor—and on the technology used to turn capital and libor into outpur. GDP
grows when the factors of production increase or when the economy becomes
better at turning these inputs into an output of goods and services.

This lesson has an obvious bur important corollary: public policy can rase
GDP in the long tun only by improving the productive capability of the econ-
omy. There are many ways in which pohicymakers can auempt o do this, Poli-
cies that rise national saving—either through higher public saving or higher
private swving—eventually lead to a larger capital stock. Policies that raise the
efficiency of hibor—such as those thar improve educarion or increase technolog-
ical progress—lead 1o a more productive use of capital and labor. Policies that
iinprove a nation’s nstitutions—such as crackdowns on official corruption—lead
to both greater capital accumulation and a more efiicient wie of the economyl
resources. All these policies inerease the economy’s outpur of goods and servce
and, thereby, improve the standard of lving. It s less clear, however, which of
these policies is the best way to raise an economy’s productive capability.

Lesson 2: In the short run, agaregate demand
influences the amount of goods and services that a
country produces.

Although the econonw’s abibity to supply goods and services 3 the sole determi-
nant of GDF in the long run, in the short run GDP depends also on the aggre-
gate demand for goods and services. Aggregare demand is of key importance
because prices are sticky in the short run, The IS-EM model developed in Chap-
ters 10 and 11 shows what causes changes m aggregate o 4 and, thereli
short-run fluctuations in GDI*

Because aggregate demand influences output in the short run, all the varable
that affect aggregate demand can influence economic fluctuanons. Monetary
policy, fiscal policy, and shocks to the money and goods markets are ofien repon-

sible for year-to~year changes in output and employment. Because changes tn
aggregate demand are crucial to short-run fucteations, policymaken momtor
the economy closely Before making any change in monetary or fiscal pohicy, they
want to know whether the economy 13 booming or heading into a recession
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Lesson 3: In the long run, the rate of money growth
determines the rate of inflation, but it does not affect
the rate of unemployment.

In addition to GDP, inflanon and uncmployment are among the most closely
watched measures of economic performance. Chapter 2 discussed how these two
variables are measured, and subsequent chapters developed models to explain
how they are determined.

The long-run analysis of Chapter 4 stresses that growrh in the money supply
i the ultimate determinant of inflation. Thar is, in the long run, a currency loses
meal value over time if and only if the central bank prints more and more of it.
This lesson can explain the decade-to-decade variation in the inflation rate that
we have observed in the United States, 15 well as the far more dramatic hyper-
milations that various countrics have expericnced
from tinie to tume,

We have also seen many of the long-run effects
af high money growth and high inflation. In Chap-
ter 4 we saw that, according o the Fisher effect,
high milation raises the nominal interest ate {300
that the real interest rate remains unaffected). In
Chapter 5 we saw that high inflation leads o a
depreciaton of the currency in the market for for-
eign exchange.

The long-run determinants of unemployment
are very different. According to the classical
dichotomy—the irrelevance of nominal variables
m the determination of real variables—growth in
the money supply does not affect unemployment

© The ew Yarker Cnlician 1997 Wasren Rider frem
carsarbiniiam All Rgher Leaevesd

I the Iong.run As we saw in ¢ hapter 6, the nat- “And please ler Ben Bernanke accept the things
vral rate of unemployment w determined by the  he cannot change, give him the courage to
rates of job separation and job finding, which i change the things he can and the wisdom to
wrn are deternuned by the proces of job search e vha differnce.

and by the rigidity of the real wage.
Thus, we concluded that pe

stetit inflation and persistent unemployment are
unrelated problems, To combat milation i the long run, policymakers muse
reduce the growth in the money supply. To combat unemployment, they must

alter the structure of labor markess. In the long run, there is no tradeofl between
mflation and unemployment

Lesson 4: In the short run, policymakers who control
monetary and fiscal policy face a tradeoff between
inflation and unemployment.

Although infl and ployment are not related in the long run, in thie
short run there is a tradeaff between these two variables, which is lustrared by
the short-run Phillips curve. As we discussed in Chapter 13, policymakers can
wte monetary and fiscal policies to expand aggregate demand, which lowere
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unemployment and raises inflation, Or they can use these policies to contract
aggregate demand, which raises pl and lowers infl

Policymakers face a fixed tradeoff between inflation and unemplayment only
in the short run. Over time, the short-run Phillips curve shifis for two reasois.
First, supply shocks, such as changes in the price of oil, change the short-run
tradeolT; an adverse supply sho(k offers policymakers the difficult choice ol high-
er inflation or higher ploy .Second, when people change their expec-
tations of inflation, the short-run tradeoff between inflation and unemployment
changes. The adjustment of expecrations ensures that the madeoff exists only in
the shart run. That 15, only in the shore run docs unemployment deviate from its
natural rate, and only in the short run does monetary policy have real effects. In
the long run, the classical model of Chapters 3 through 8 describes the world.

The Four Most Important Unresolved
Questions of Macroeconomics

So far, we have been discussing somc of the broad lesons abour which most
economists would agree. We now trn 1o four questions about which there &
continuing debate. Some of the disagreenents concern the validity of alternative
cconomic theories; athers concern how sconomic theary should be applicd 10
economic policy.

Question 1: How should policymakers try to promote
growth in the economy’'s natural level of output?

The econonmy’ natural level of output depends on the amount of capital, the
amount of Libor, and the level of technology. Any policy designed 1o rabse om-
put in the long run must aim to nerease the amount of capital, improve the we
af labor, or enhance the available technology. There s, however, no singple and
costless way to achieve these goals

The Solow growth model of Chapters 7 and 8 dhows that increasing the
amount of capital requires raising the econonw’s rate of saving and mvestment
Therefore, many cconomists advocate policies to increae natonal wving. Yer the
Solow model also shows that rsing the capital stock requires a period of reduced
comsumption for current gencrations. Some angue that policymakers should not
encournge current generations to make this wenifice, because technological
progress wall ensure that furure generanons are better off than current genertions.
(One waggish economist asked, *“What has posterity ever done for me?”) Even
those who advocate increased saving and mvestment diagree about how
encourage additional saving and whether the investment should be i privately
owned plants and equipment or in public infrastructure, such as mads and ehooks,

To improve the economy’s wie of its libor force, most policymakens would
like to lower the natural rate of unemployment. As we discused in Chapter 6,
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the large differences in unemployment that we observe across countries, and the
Large changes in unemployment we observe over time within countries, suggest

that the natural rate is not an immutable constant but depends on a nation’s
policies and institutions, Yet reduc

ils, The natural rate of unemp

ployment is a task fraught with per-
loyment could likely be reduced by decreasing
ploy fits (and thus increasing the search effort of the
unemployed} or by decreasing the minimum wage (and thus bringing wages
closer to equilibrinm levels). Yet these policies would also hurt some of those

members of society most in need and, thercfore, do not command a consensus
AMONYE SCONOMISES,

In many countries; the natural level of cutpur is depressed by a lack of insti-
tutions that people in developed nanons take for granted. U5 citizens today
do not worry about revolutions, coups, or civil wars. For the most part, they
truit the palice and the court system 1o respect the laws, m

tain wrder, pro-
tect property rights, and enforce private contracts. In mations without such

mstitutions, however, people face the wrong incentives: if creanng something
of economic value is a less reliable path to riches than is stealing from a neigh-
bor, an econamy is unlikely to prosper. All economists agree that setting up the
nght institutions s a prerequisite for increasing growth in the worlds poor
nations, but changing a nation’s imstitutions requires overcoming some difficult
political hordles,

Increasing the rate of rechnological progress is, according to some economists,
the most important objective for public policy. The Solow growth model shows
that persistent growth i lwing standards requires. continuing technological
progres. Despite much work on the new theories of endogenous growth, which
highlight the societs] decisions that determine technological progress, economists
cannot offer a reliable recipe to ensure rapid advances i technology. The good
news i that around 1995, productivity growth in the United States accelerated,
ending the productiviy dowdown thar began in the mid-1970s. Yet it remains
unclear how long this propitious development will last, whether it will spread to

the rest of the world, and how it might be affected by the ecanomic downturn
of 2008 and 2009

Guestion 2: Should policymakers try to stabilize
the econemy?

The mode! of aggregate supply and aggregate demand developed in Chapters 9
through 14 shows how various shocks to the econony cause economic fluctua-
uons and how menetary and fiscal policy can influence these fluctuations, Some
cconomnts believe that policymakers should use this analyss in an attempt to sti-
bilize the economy. They bebeve that monetary and fiscal policy should try to ofi-
set shocks m order to keep output and employment clase to their natural levels.

Yet, as we discussed in Chapter 15, others are skeptical about our ability to st~
bilize the ccanomy. These economists cite the long and variable lags inherent in
economic policymaking, the poor record of econonuc forecasting, and our

11-1 d und ding of the ec v. They conclude that the best policy
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152 passive one. In addltwn many economists believe that policymakers are all
too often opy istic or follow tme-i | policics. They conclude that
policymakers should not have discretion over monetary and fiscal policy but
should be committed to following a fixed policy rule. Or, at the very Jeast, their
discrenion should be somewhat constrained, as s the case when centmal banks
adopt a policy of inflation targeting.

There 15 also debate among economists about which macroeconomic tools are
best snited for purposes of economic stabilization. Trepically, monetary policy is
the front line of defense against the business cycle: In the decp downturn of
2008-2009, however, the Federal Rieserve cut interest rates to their lower bound
of zero, and the focus of many macroeconomic discussions turned to fiscal poli-
oy, Among ec there was wadespread di about the extent to
which fiseal pulicy should be wsed to sumulate the economy in downturns and
whether tax cuts or spending mereases are the preferred policy tool.

A related wn is whether the E its of cconomic stabilization—assum-
ing stibiliation could’ be achieved—waould be large or small. Without any
change in the natural rate of unemployment, stabilization policy can only reduce
the magnitude of fluctuations around the natural mee. Thus, successful stabiliza-
tion policy would eliminate booms as well as recessions. Some economists have
suggested that the average gain from stabilizanon would be small.

Finally, not all economists endarse the mods] of economic fuctuations devel-
oped in Chapters ¥ through 14, which amumes sticky prices and monetary non-
neutrality. According to real business cycle theary, discussed briefly in the
appendix to Chaprer 8, flue are the of 1 response of the
economy ta changing technology. This theory suggzests that policymakens should
not sabilize the cconomy, even if this were posible

Question 3: How costly is inflation, and how costly is
reducing inflation?

Whenever prices are rising, policymakers confront the question of whether to
pursue policies to reduce the rate of mflation To nake this decision, they must
compare the cost of allowing inflanon to connnue at its current rate to the cost
of reducing inflation. Yet economists cannot offer accurate estimates of either of
these two costs.

The cost of inflation 15 a topic on which economit and laymen often dis-
agree. When inflanon reached 10 percent per year i the late 1970s, opinion
polls showed that the public viewed inflation as 2 major economic problem Yet,
s we discussed in Chapter 4, when economists try 1o identify the social cous of
inflation, they can pomt only to shoeleather costs, menu costs, the costs of 1 non-
indexed tax system, and so on. These costs become large when countrics expe-
ricnce hyperinflanion, but they scem relatively muinor at the moderate rates of
inflation experienced in most major economies. Some economists believe that
the public confuses inflation wath other cconomic problems that comncide with
inflation. For example, growth in producovity and real wages slowed in the
1970s; some laymen might have viewed inflation as the cause of the slowdown
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in real wages. Yet it 15 also possible that economists are mistaken: perhaps infla-
tion is in fact very costly, and we have yet to figure out why.

The cost of reducing inflation is a topic on which economists often disagree
among themselves. As we diseussed in Chapter 13, the standand view—as
described by the short-run Phillips curve—is that reducing intlation requires a
period of low output and high unemployment. According to this view, the cost
of reducing flation is measured by the sacnifice ratio, which is the number of
percentage points of a years GDP that must be forgone to reduce inflation by 1
percentage point. But some economists think that the cost of reducing inflation
can be much smaller than standard estimates of the sacrifice rato indicate.
According to the moonal-expectations approach discussed in Chapter 13,if a dis-
inflationary policy is ed in advance and s credible, people will adjust
their expectations quickly, so the disinflarion need not cause a recession,

Other economists believe that the cost of reducing inflation is much langer than
standard estimates of the sacrifice ratio indicate. The theorics of hysteresis discussed
n Chaprer 13 sugzest that a recession caused by disinflationary policy could raise
the natral rate of unemployment. 1€ so, the cost of reducing inflation is not mere-
Iy a temporary recession but a peraistendy higher level of unemployment.

Because the costs of inflation and disnflation remain open to debate, econa-
mists sometimies offer confhicung advice to policymakers. Perhaps with further

research, we can reach a consensus on the benefits of low inflaton and the best
way 1o achieve it

Question 4: How big a problem are government
budget deficits?

Government debt s 4 perennial topic of debate among policymakers. o the
United States, Linge budget deficits cansed the o of government debt to GDP
to double from 1980 to 1995-—an event unprecedented in peacetine, The fed-
eral government’s budget was under control by the Jate 19905 and even turned

into 3 surplus, but the situanon reversed in the first decade of the 2000k, as war,
recession, and changes in fiscal policy cavsed deficits 1o reemerge. Even more
troublesome, however, is the long-term fiscal picture, Many economists believe
that budget deficits will get even lager when the large baby-boom generation
reaches retirement age and starts drawing on the Social Security and Medicare
benefits that the government provides to the elderly.

Maost models in this book, and most take the i 1 view of
government debt. According o this view, when the government rans a budget
deficit and issues debr, it reduces national swving, which it leads 1o lower
investment and a trade defica. Tn the long run, it leads to a smaller steady-state
capital stock and a larger foreign debt, Those who hold the uadiional view con
clude that government debt places 3 burden on future generations

Yet, 15 we discussed in Chapter 16, some economists are skeptical of this asew
menit. Advocates of the WRieardian view of government debit stress that a budget
deficit merely represents a substitution of futire e for current tases, As long
ay 3 are forward-loo)

s the theories of consumption presented
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Chapter 17 assume, they will save today o meet their or their children's future
tax liability, These economists believe that government debt has only a nunor
effect on the cconomy.

Still other economists believe that standurd measures of fiscal policy are too
flawed to be of much use. Although the government’s choices regarding taxes and
spending have great influence on the welfare of different generations, many of
these choices are not reflected in the size of the government debt, The level of
Social Security benefits and taxes, for instance, determines the welfare of the
elder beneficiaries versus the working-age taxpayers, but measures of the budget
deficit do not reflect this policy choice, According to some economists, we
should stop focusing on the government’s current budget deficit and concentrate
instead on the longer-term generational impacts of fiscal policy.

Conclusion

Economists and policymakers must deal with ambiguity. The eurrent state of
macroeconomics offers many insights, bug it also leaves many queshons apen
The challenge for economists 15 to find answers W these questions and o expand
our knowledge. The challenge for policymuakers is to use the knowledge we now
have to improve economic performance. Both challenges are formidable, but nei-
ther is insuperable.



Accommodating policy: A policy that yields
to the effect of a shock and thereby prevents the
shock fram being distuptive; for example, a policy
that raises aggregate demand in response to an
adverse supply shock, sustaining the effect of

the shock on prices and keeping outpurt at its
natural level

Accounting profit: The amount of revenue re-
maining for the owners of a firm after all the factors
of production except capital have been compensated
(Cf. economic profit, profit.)
Acyclical: Moving in no consistent direction over
the business eycle (CF countercyclical, procyclical )
Adaptive expectations: An approach that asumes
that peapls form their expectation of a varable
haued on recently observed values of the variable,
(CF, mtional expectations.)
Adverse selection: An unfavorable sornng of
individuals by their own choices; for example, in
efficiency -wage theary, when 4 wage cut induces
workers to quit and bad warkers to reman
wath the fiom.
Aggregate: Total for the whale economy.

Aggregate demand curve: The negative wela-
tionship between the price level and the ageregate
quantity of output denanded that arises from the
miteraction between the goods market and the
ey marker,

Apgregate-demand externality: The macio-
cconomic impact of one frm’s price adjustiment on
the demund for all other firms” produces

Agpgregate supply curve: The relanonship be-
tween the price level and the agregate quantity of
output fins produce,

Animal spirits: Exogenous and perhiaps seli-
fulfilling waves of optimism and pessimasm about the
state of the cconomy that, acconding o some econo-
mists, intluence the level of imvestment,
Appreciation: A roe in the value of 3 cureency rel-
ative to other curtencies in the market for foreign
exchange. (UL depreciation )

Arbitrage: Tl act of buying an item in one mar-
toer and selling it at a higher price in another market
e onder t profit from the price dilferennal in the
twa markety

Automatic stabilizer: A policy that reduces the
amphirude of economic Auctuations without regular
and deliberate changes m economic policy; for

glossary

example, an income tax system that automatically
reduces taxes when income falls,

Average propensity to (APC): The
ratio of comumption tw income (C/Y).

Balance sheet: An accounting statement that
shows assets and liabilities.

Balanced budget: A budger in which receiprs
equal expenditures.

Balanced growth: The condinon under which
many economic vattables, such a1 income per per-
son, capital per person, and the real wage, all grow at
the same rate.

Balanced trade: A sitvation i which the value of
imports equals the value of expores, yo net exports
equal zero

Bank capital: The resources the bank owners have
put into the matitation.

Baumol-Tobin model: A model of money de-
mand positing that people choose optimal money
holdings by comparing the oppartunity cost of the
fargone interest fram holding money and the benefit
of making less frequent trips to the bank.

Bond: A document i an interest-b

debr of the isuer, usually 3 corporation or the
government,

Borrowing constraing: A restriction on the
it a person can bormow fum financial instim-
Timiting that person’s ability to spend his or her
future mcame today: abso called a liquidity constraine,
= The it that income places
ntectemparal budger constraine,)

Budget deficit: A dhorfall of receipts from
expenditure,

Budget surplus: An excess of reccipts over
expenditure,

Business cycle: Econumy-wide Huctuations in
output, incomes, and cmployment.

Busi ficed i Equog and seruc-
tures that businesses buy for use in future production.

Capital: 1. The stock of equipment and structures
used in production. 2 The funds to fnance the accu-
1 of equip and
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Capital budgeting: An accounting pracedure that
mcasures both awets and habilines.
Capital requirement: A minimum amount of
bank capital mandated by regulators.
Central bank: The institution responsible for the
conduct of monetary policy, such as the Federal Fe-
serve in the United States,
Classical dichotomy: The theoretical separation
of real and nominal variables in the classical
model, which unplies that nominal variables do
not influence real variables, (Cf. neutrality of
mongy}
Classical model: A model of the economy derived
from the ideas of the chssical, or pre-Keynesian,
ecanomist; 2 model based on the assumprions that
wages and prices adjust to clear markets and thart
monetary policy does not influence real varables.
{CF. Keynesian model )
Cloged economy: An economy that does not en-
gage in mternational trade, (CF open economy.)
Cobb-Douglas production function: A produc-
tivn fcuon of the form FR, L) = AKSL ™",
where K is capital, L libor, and A and o are
paramicters,
Commaodity money: Money that is intrnsically
uscful and would be valued even il it did not serve a3
money: (CF fiar money, money.)
Competition: A situation in which there are many
individuaks or firms, so that the actions of any one of
them do not influence market prices.
Conditional convergence: The tendency of
economics with different initial levels of income, but
sinilir ic policies and institutions, to become
more similar i income gver Bme.
Constant returns to scale: A propecty of 3 pro-
duction fanction whereby a proportionate increase
1n all Bactors of production leads to an increase 1w
output of the sune proportion,
Consumer price index (CPI: A measure of the
averall level of prices that shows the cost of 3 fixed
‘basket of consumer goods relative to the cost of the
same hasket i a base year
Consumption: Goads and services purchased by

COIIINCTS,

C fon fi A wel hiup showing

the d af for ple.a
Tationthip between ¢ F and disposabl

mcome, C = C(Y — T)

Contractionary policy: Pohey that reduces agure-

gate demand, real income, and emplovment. (Cr.

exparmionary policy )

Cs B The tendency of with
different imtial levels ofinconie to become maore
similar in income over time.

Corporate income tax: The tax levied on the ac-
counting profit of corpomtions.

Cost of capital: The amount forgone by halding a
unit of capital for ane period, including interest, de-
preciation, and the gain or los fram the change m
the price of capital.

Cost-push inflation: Inflation resulting fom sheds
to agzregate supply (CF ds d-pull inflation.)
Countercyclical: Moving in the opposite dircction
from output, incomes, and employment over the
business cycle: s ing recessions and falling
during recaveries. acyelical, procyelical )

CPI: Ser consumer price mdex.

Credit ceunch: A chunge in conditions at financial
mstitugions that makes i hard for potential bormowen
to abtan loans

Crowding out: The redoction in ivestment that
results when expansionary fiscal policy rases the in-
terest mate.

Currency: The sum of outstanding paper money
and comns

Currency board: A fixed exchange rate sytem
under which a central bank backs all of the nation’s
currency with the currency of another country.
Cyclical unemployment: The unemployment
amocisted with short-run economic fluctustions
the deviation of the uncmploymens vate from the
matural rate.,

Cyclically adjusted budget deficit: The budge
deficit adgusted for the mfluence of the busines
cvele ding and tax revenue; the
budget deficit oveur if the economy’s
production and em 1t were at their namiral
Tevel Alsa called full-« ayment budget deficnr

Do povErnment 3
w

P

Debt-deflation: A theory acconding o which sn
uncxpected fall in the price level redutribotes real
wealth from debtors to credutors and, thesefore, re-
duces total spending m the cconomy.

Deflation: A decrease in the overall level of prices
{CF. dmflatvon, inflation.)

Dellator: Ser GO detlator

Demand deposits: Assets that are held in banks
and can be weed on demand to oeke ranactons,
such as checking accounts,
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I

b e
from shocks to aggregate demand, (CF cost-push
inHlation.)

Demand shocks: Exogenous events that shift the
aggregate demand curve,

Depreciation: 1, The reduction in the capital stock
that occars over time because of aging and use. 2. A fll
in the value of 3 cutrency relative to other currencies
1 the market for forcign exchangr. (CF appreciation.)
Depression: A very scvere recesaon,

Devaluation: An action by the central bank 1
decrease the value of a currency under a systens of
fixed exchange mtes. (Cf revaluation )

Dtk 1 1,

g B 1 A charactenstic
of 3 production function wherely the marginal
product of a factor falls as the amount of the factor
increases while all orher factors are held constant
Discount rate: The interest rate that the Fed
charges when it makes loans to banks

Discounting: The reduction in value of future cx-
penditire and receipts, compared 1o current expen-
diture and rweccipis, resulting from the presence of a
Positive mterest rate,

Discouraged workers: Individuab who have Ioft
the libar force because they believe that there s linle
Tope of finding a job

Disinflation: A reduction in the rate at which
prices are rng. (CF deflanon, inflation.)

=i

P Incame
payment of taxes

after the

Daollarization: The sdoption of the LLS, dollar a0
the currency in another country

d asset: An asset that offiers an mferior
ared to another asset in all possible real-

Ihire wnceriainty:

Double coincidence of wants: A situation in

which two individuals each have precisely the good

that the other wants

Economic profit: The amount of revenue remain-
ing for the ownens of 2 fiem aticr all the Gcton of
prod have been comp d. (Cf. accounung,
profit, profit)

Efficiency of labor: A variable i the Solow
growth model that measures the health, education,
skills, and knowledge of the libor force.

Efficiency units of labor: A measure of the labor
force that incorporates both the number of workers
and the efficiency of each worker.
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Efficiency-wage theories: Theones of real-wage
rgadity and unemployment aceording to which
firms faise labor productivity and profits by keeping
real wages above the equilibrium level,

Efficient markets hypothesis: The theory that

asset prices reflect all publicly available information
about the value of an asset.

Elastici

The percentage change in a vanable
caused by a 1-percent change in another variable.
Endogenous growth theory: Muodel of ecu-
nomic growth that try to explan the rate of techno-
Togzieal change.

Endogenous variable: A variable that s expluned by
a particular model; a varible whose value is determimed
by the models solution. (CF, exogenous variable.)
Equilibeium: A state of balanee between opposing
forces, such as the balance of supply and demand in a
market

Euler’s theoremi: The mathemaneal result
cconomists use to show that economic profie must be
zero i the production fanction has constant returns o
scale and if factors are paid their marginal products.

Ex ante real interest rate: The real interest rate
antcipated when a loan s made; the nominal mrersst
wate sunus expected inflanon. (CF ex post real interest
rate.)

Ex post real interest rate: The real interest rate
actually realized, the nominal interest rate minus
aceual inflation, (CF, ex ante real interest rate.)

Excess reserves: Reserves held by banks abeve the
amount mandated by reserve requirements,

Exchange rate: The rate at which a country makes
exchanges n world markes. (CF nominal exchangs
rate, real exchange rate.)

Exogenous variable: A variable that a parncular
model takes a8 given; 3 varable whose value is inde-
pendent of the madel’s solution. (CF. endogenous
variable.)

Expansionary policy: Policy that raises aguregan:
demand, real income, and employment. (CF. contrac-
tionary policy)

Exports: Goods and services sold 1o other countries.

Factor of production: An input used w produce
gouds and services; for exaniple, capital ur hibor
Factor price: The amount paid for one unit of a
factor of production.

Factor share: The proportion of total income
being paid to a Betar of production.
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Federal funds rate: The overnight interest rate at
which banks lend to one another,

Federal Reserve (the Fed): The central bank of
the United States,

Fiat money: Moncy that is not intrinsically uscful
and is valued only because it is used as money, (CF.
commodity money, money.)

Financial intermediation: The process by which
Tesources are allocated from those individuals who
wish 1o save some of their mcome for future con-
sumption to those individuals and firms who wish
to barrew to buy investment goods for future
production,

Financing constraint: A himut on the quanury of
funds a firm can raise—such as through b

shows the cost of the currently produced basket of
goods relative to the cost of that basket in 4 base year.
General equilibrium: The simultineous equilib-
rium of all the markets in the economy.

GINP: See gross national product.

Gold standard: A monetary system in which gold
serves as moncy or i which all money is convertible
o gold at 3 fixed rate.

Golden rule: The sx rate in the Solow growth
model that leads to the steady state in which con-
sumption per worker (of consumption per efficency
unit of labar) #s muaxmized,

Government purchases: Goods and services
bought by the government. (Cf mansfer payments.]

in order to buy capital,
Fiscal policy: The government’s choice reganding
Teweks of spending and raxanon.
Fisher effect: The ane-for-ane influence of ex-
pected inflation on the nominal interest rate
Fisher equation: The equation statunge that the
naminal interest mie i the sum af the real mnerest
rate and expected inflation (i = r + Ew).
Fixed exchange rate: An exchange rate that s set
by the central bank's willingness to buy and sell the
domestic curnency for Rreign curmencies at a prode-
termined price, (CF Aoating exchange rate.)
Flexible prices: Prices that adjust quickly to equil-
ibrate supply and demand. (CF sticky prices )
Floating exchange rate: An exchange rte that
the central bank allows to change in resporie 1o
changing economic conditions and economic poli-
ctes. (CF fived exchange rate.)
Flow: A varable measured as a quantity pee unit of
nme (CF stock )
Fractional-reserve banking: A system in which
banks keep only some of their deposits on reserve,
{Cf. 100-percent-reserve banking.)
Frictional unemployment: The uncmployment
that nesults because it takes nme for workers 1o
search for the jobs thar best suit their skills and tastes
(G structural unemployment.}
Full-employment budget deficit: S cychically
adjusted budget deficit.

GDP: See gross domestic product
GDP deflator: The rano of nomenal GDE o real
GDP; 3 mexsure of the overall level of prices that

Gover purchases Itiplier: The change
in income g from a doll
-:h.angt: n government pgr\.lu«ri

Gross domestic product (GDP): The towl in-
ecome carned domestically, including the income
earned by forcign—owned facton of production; the
total expendinure on domesucally produced goods
and services.,

Gross national product (GNP): The total income
of all seaden of 3 nanon, including the income fren
factors of production used abroad; the total expends-
ture on the nation’s output of poods and services

High-powered money: The sum of clirrency and
bank res 1; abo called the monctary bae

Human capital: The sccumulstion of investment
n people, such a6 education

Hyperinflation: Extemely lugh mfstion
Hysteresis: The | Lastung influence of hsory,
such a5 on the nural mte of anemployment

Imperfect-information model: The model of
aggregate supply emphanzing that indwvaduak do not
always know the overall price level becauwe they can-
not observe the prices of all goods and services in
the econony

Import quota: A legal it on the smount of 2
good that can be imported

Imports: Goods and services boughe from other
countries

Imputed value: An estimate of the value of 2 good
o service that s not sold mn the marketplice and
therefore does not have 3 market price.



Income effect: The change in consumption of 2
good resulting from a movement to a higher or
lower indifference curve, holding the relative price
constant. (CF substitution effect.)
Index of leading indicators: Sev leading indicators.
Indifference curves: A p,-raplma'l rvpmenunnn

e that shows diffe of
M producing the same level of ul:J::llr\:n
Inflation: Anincrease in the overall level of prices
(CE deflanion, dranflanon )
Inflation targeting: A monetary policy under
which the central bank announces a specific tanget
or target range, for the inflavon rate
Inflation tax: The revenue rased by the governmens
through the creation of maney; alio called sev

rorage
Inside lag: The time between a shock hitting the
economy and the policy sction taken to repond o
the shock. (CF outside lag)

Insiders: Workers who are already emploved and

therefore have an influence on wage bargatning, (Cf
outsiden )

Interest rate: The market price at which resournces
are tramsfeered between the present and the future;
the retnrn to saving and the cost of borwowing
1 Rati e e aY datin 1S

poral budget « : ‘The budget
constraint applying w expenditure and income in
mane than ane period of time, (CF budget constraing.)
Inventory investment: The change i the quantity
of goods that firms hold in storage, including maten
Al and supplies, work in proces, and finished goads
Investment: Goods purchased by individuals and
firmn to add o their stock of capital.
Investment tax eredit: A prnviaon of the corpa-
rate income tx that reduces 3

buys new capital goods,

s tax when i

I5 curver The negauve relanonstup beoween the
mterest rate and the level of income that anses in

the marker for goods and services (CF 18-1A
model, LA curve.)

IS-LM model: A model of agregate demand that
shows what determines ageregate income for a given
price level by analyzing the mteraction between the

goods market and the money nurket. (CF 1S curve,
EM curve)

Keynesian cross: A ample model of income
determination, based on the ideas in Keynes’s
General Theory, which shaws how changes in
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ding can have a multiphed effect on

income.
Keynesian model: A model derived from the ideas
of Keynes's General Theory; a model based on the
assumptions that wages and prices do not adjust to

clear markets and that aggregate demand determines

the economy’s output and employment. (CF clawical
madel )

Lahor-aug ing technol

gical progress:
Advances n pr\n{mu\l capahility thar raise the effi-
ciency of labor.
Labor force: Those m the population who have a
job or are looking for a jol,

Labor-force participation rate: The percentage
of the adult population in the labor force,

Labor hoarding: The phenomenon of firms em-

playing workers whom they do not need when the
demand for their products is low, so that they will
sull have these workers when demand recovers
Large open economy: An open economy that
can influcnce its domestic interest mate; an cconomy
that, bw virtue of ity size, can have a substantial im-
pact on world markets and, i particular, on the
world interest rate. (Cf. small open economy:)
Laspeyres price index: A measure of the level af
prices based on a fixed basket of goods, (CF. Paasche
price index.)

Leading indicators: Economic variables that fluc-
waate in advance of the economy’s output and thus
signal the direction of cconomic Huctuations.
Leverage: The use of borrowed moncy w supple-
ment exasting funds for purposes of investment
Life~cyele hypothesis: The theary of consumyp-
tion that emphasizes the role of saving and borrow-
ing as transferring resources from those times in

life when mcome s high to those times in life

when income 18 low, such as from waorking years
Lo petirement,

Liguid: Tueadily convertible inta the medium of
exchange; casily u::d to make tramsactions.

Liguidi A an the

a permn ‘can borraw from a financial instirution,
which limits the person’s ability to spend his ﬁlLLlft
income today; also called 1 borrowing consteaint.
Liguidity-preference theory: A simple model of
the interest mte, based on the ideas in Keyness Gon-
eral Thepry, which says that the mtercst rate adjusts to

cquilibrate the supply and demand for real moncy
balances.
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LM curve: The pasitive nelationship between the
interest rate and the level of income (while holding
the price level fixed) that arises in the market for real
woney balances. (CF IS=LM model, IS curve.)
Loanable funds: The flow of resources available to
finance eapital accumulation,

Lucas critique: The ang that traditional
palicy analysis does not adequately take into ac-
count the impact of policy changes on people’s
EXpeetations,

M1, M2, M3: Various messures of the stock of
money, where larger numbers signify a broader deti-
mition of moncy.

Macroeconometric model: A model that wies
shata and statistical techniques to describe the econ-
omy quantitatively, rather than just qualintively.
Macroeconemics: The study of the economy as a
whale. (CF. microeconomics.)

Marginal product of eapital (MPK): The
amonnt of extr output prodiced when the capital
input is mereased by one unit,

Marginal product of labor (MPL): The amount
of extra output produced when the labor input i in-
ereased by one unit

o (MPC): The
increase in consumption resulting from a one-dollar
increase in disposable income.

Marginal rate of substitution (MRS): The rate
at which 4 consunter is willing 1o give up same of
one good in exchange for more of another; the slope
of the indifference curve.

Market-clearing miodel: A model that assumes
that prices frecly adjust to equilibrate supply and

demand.

Medium of exchange: The swem widely accepted

i tranactions for goods and services; one of the

functions of moncy. (CF store of value, umt of

account

Mena cost: The cost of changing a price

Microeconomics: The study of indivad

Monetary base: The sum of currency and bank
reserves; alvo called high-powered money.

M lity: See ity of money.
Monellry policy: Tlu- central bank’s choice re-
garding the supply ol' money,

M h

The pro-
cess by w}n:h changes in the money supply influ-
ence the amount that houscholds and firms wish ta
spend on goods and services.

Monetary union: A group of economies that have
decided to share 3 common currency and thus a
common menstary policy.

Money: The stock of assets used for transactions.
(CE commadity money, flat money:)

Money demand function: A funcoon showing
the dererminants of the demand for real money bal-
ances; for example, (AP = L{i, ¥).

Money multiplier: The increase in the moncy
supply resulting from 2 one-dollar increase in the
manetary base,

Moral h d: The possibility of dish behav-
108 in situations in which behavior bamperfectly
memitored: for example, m efficiency-wage theory,
the possibility thar low-wage workers may shurk thewr
responabilities and ruk g caught and fired
ernment-puarchases multpher.
or tax multiplicr
Mundell-Fleming model: The [S=LM model for
a small epen econamy.
Mundell-Tobin eifect:
rate that resalis whes
man ruises the non
maney balances and re

Mulriplier: &
money mubiplic

The fall in the real interest
i inerene i expected mfls-

tniterest rate, lowers real
wealth, and thereby reduces
consumption and raies aving.

NAIRL: Non-accelerating inflation rate of
nliurmplmn cnt
National

ace The scconnting
system that measares GDP md nl-uq, ather related
sTatistics

MNati 1i

] markets
and decimonmakers, (Cf macroeconomics )

Maodel: A simplified representation of realisy, often
wang diageans or equations, that shows how vae
ables imteract

Monetarism: The doctrine acconding to which
changes in the money supply are the primary cause
of economic fuctuanons, implying that a stable
maoney supply would lead o 3 stable economy.

accounts id y: The equa-
GLYP w the sum of comumption,
went purchaces and net exparts

ton showing th
investiment,

MNational saving: A nation’s imcome mins con-
sumption and government purchases the sum of
provate and public coving

1 rate of w s The steady-state
mate of uncmployment; the rate of unemployment to-
ward which the economy gravitates in the loug run,




Natural-rate hypothesis: The premise that fluctu-
atons in agyrepate demand influence outpot, em-
ployment, and unemployment only in the short run,
and that in the long run these variables return to the
levels implied by the clasical model.

MNear money: Assets that are almost as useful as
money for engagmng in ransactions and, therefore,
are close substitutes for money

Neoel I model of i The theory
according to which investment depends on the devi-

ation of the marginal product of capital from the cost
of capatal

Net capital outflow: The net fow of funds being
imvested shroad; domestie saving minus domestic in-
vestment; alio called net foreigm investment,

Met exports: Exports minus unports.
Net foreign investment: See net capital outflow,

Net investment: The amount of investment sfier
he replacement of depreciated capial; the change in

of money: The praperty that 3 change
in the money supply dacs not influence real van-
ables (CF clasteal dichotomy)

New Keynesian cconomics: The school of thoughs
according to which economic fluctuations can be ex-
plamed only by admitmng 4 mole for some micacco-
nomie imperdecton, such as sticky wages or prices.

Nominal; Measared in current dollars; not adjusted
for inflation. (CF real)

Nominal exchange rate: The rate at which one
country's curtency trades for another country’s cur-
rency. (CF exchange rate, real exchange rate))
Nominal interest rate: The return ta saving and
the cost of borrowing without adjustment for infla-
tion, (CF, real interest rate}

Normal good: A good that a consumer demands
i preater quantity when his or her income rises.

Okun’s law: The negative relationship between
uncmplovinent and real GDP accordmy to which a
decrease i unemployment of 1 percentage pont is
amociated with additional growth in real GOV of
approsimately 2 percent.

100-percent-reserve banking: A syviem i which
banks keep all deposits on reserve, (CF, fractional-
reserve banking.)

Open ecanomy: An economy in which peaple

«can frecly engage in wiernationsl trade i goods and
capial (CF closed econouy)
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Open-market operations: The purchase or sle
of government bonds by the central bank for the
purpose of increasing or decreasing the mancy
sopply

Optimize: To achieve the best posmible outcome
subject to a st of constraints

Qutside lag: The time between a palicy action and
1ts influence on the economy. (CF made lag)
Outsiders: Workers who are not employed and

therefore have no influence on wage bargauung
[CF. insiders.)

Paasche price index: A measure of the level of
prices bared on a changing basket of goods (CF
Laspeyres price midex )

Permanent income: Income that people expect
to persist into the fature; normal income, (CF trana-
tory meonie )

Permanent-income hypothesis: The theory of
eonsumption sceanhing o which peoaple ehoose
consumption based on their permanent income, and
use saving and borrowing to smooth consumption in
Tesponse t0 ANSILOY variatons m income.
Phillips curve: A negative relationship berween
inflation and unemploymeny; in is modern form, 3
relationshup ameng inflanan, cychical unemployment,
expected inflation, and supply shocks, derived fony
the short-run aggregae supply curve,

Pigou effect: The merease 15 conumer spending
that results when 3 fall n the price Tevel raises eeal
maoncy balances and, thereby, consumens’ wealth,
Political business cyele: The fluctuatons m out-
put and employment resulting fram the manipils-
tion of the ecanomy for clectorl gain,

Portfolio theories of money demand: Theones
that explan how mueh maney people chooss to
hold and that siress the wle of meoncy 28 3 store of
vahie, (CF transactions thearies of moaney demsand )
Precautionsry saving: The extra sving that re-
sults from uncertanty regarding, for example,
longgeviry or future income.

Predetermined variable: A varable whose value
was fixed in 2 previous perind of tine.

Present value: The amount tadzy that 1 equivalent
to an amount o be recerved in the future, taking

into account the mnterest that gould be carned aver
the nterval of ime

Private saving: Diuposble mcome marn
cansumptoe.
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Procyclical: Moving in the same direction as out-
pus, incomes, and employment over the business
cycle, falling during recessions and rising during re-
coveries, (CF, acyclical, countercyclical )

Benducthon finc o Therah e

ship showing how the quantitics of the factors of
production determine the quantity of goods and
services produced; for example, Y = F(K, L)
Production smoothing: The motive for holding
inventories according to which a firm can reduce its
costs by keeping the amount of output it produces
steady and allowing its stock of inventorics to re-
spond to fuctuating sales
Profit: The income of lirm owners; firm revenuc
nunus firm cows, (CF accounting profit, ecanomic
profic)
Public saving: Government receipts numnis gov-
ernment spending: the budget surphus,
Purchasing-pawer parity: The doctrine accond-
ing b which goods must sell for the same price i
every country, implying that the nominal exchangs
rate teflees differences in price levels.

4 theory of investment: The theory acconding to
which expenditure on capital goods depends on the
ratio of the market value of installed capital 1o its e
pheement cost.
Quantity equation: The identity stating that the
product of the maney supply and the velocty af
muticy equal numinal expenditare (A = PY'),
coupled with the assumprion of stable velocity, an
cpl. of nominal expend called the quan-
tity theory of money
Quantity theory of money: The docerine em-
phasizing that changes in the quantity of money lead
1o changes in nominal expenditure.
Quota: See impaort quata

Random variable: A variable whose value is de-
termuned by chance.

Random walk: The path followed by a variable
whase changes over time are unpredictable
Rational expectations: An approasch that asumes
that people aptimally use all available information—
inclading informanon ahout current and prospec-
tive policics—to forecast the furare, (Cf, adaptive
expectations.}

Real: Measured in constant dollars; adjusted for
inflavon. (Cf nomusal )

Real business cycle theary: The theory accord-
ng to which economic fuctuations can be expliined
by real changes in the economy (such as changes in
technology) and witheut any role for nominal vari-
ables (such as the money supply),

Real exchange rate: The rate at which one coun-
try’s goods trade for another country’s goods, (CF
exchange rate, nominal exchange rate.)

Real interest rate: The return to saving and the
cost of borrowing after adjustient for inflation. (CF
nominal interest rate.)

Real money balances: The quantity of money
expressed i terms of the quantity of goods and ser-
vices it can buy: the quantity of money divided by
the price level (M/P),

Recession: A sustained period of falling real income.
Rental price of capital: The amount pad to rent
one unit of capital

Reserve requirements: Regulastions imposed oa
banks by the central bank that specif 2 mimimum
reserve—deposit ratia

Reserves: The money that banks have receved
from depositors but have not wed o make loans
Residential investment: MNew hounng bought by
peuple to bive in and by landlords to rent out,
Revaluation: An action undertaken by the centeal
bank ta rasse the value of & currency under 2 rystem
of fixed exchange rates. (CL devaluation )
Ricardian equivalence: The theory according
to which forward-looking consumerns fully antia-
pate the future taxes imp ¢ government debe,
g today coupled
with 2 tax wcreae in the future to repay the debe
has the vame ctfect on the coonomy o 2 Gax n-
crease today

10 that government borrow

Sacrifice ratio: The nuniber of percentage pouits
of a year’s real G that munt be forgone to reduce
inflason by 1 percentage point.

Saving: See national wving, private sving, and pob-
lic saving

Scasonal adjustment:

The removal of the regular
flucnuations in an eco

wic variable that occur s
function of the tme of year

Sectoral shift: A change in the compoution of
demand among ndustoes or regions




Seigniorage: The revenue rased by the govern-
ment through the creation of moncy; ako called the
inflation tax,

Shock: An exogenous change in an ceononiic rela-
vonship, such as the aggregare demand or aggregate
supply curve,

Shoeleather eost: The cost of inflaton fum reduc-
ing real money halances, such as the of
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functions of money, {CE medium of exchange, unit
of sccount)

L The T k e
resulting from wage rigidity and job mtioning. (CL
frictional unemployment.)

Sub-prime borrower: A borrower with lower in-
come and asets and thus higher rsk of defiuilr.

needing to nuake more frequent trips to the bank.

Small open economy: An open economy that
takes s intetest rate as given by world financial mar-
kets; an economy that, by virtue of its size, has 4 neg-
ligable impact on world markets and, in particular, on
the world interest rate. (CF large open cconomy)
Solow growth model: A model showing how
sving, populanon growth, and technological
progress determine the level of and growth in the
standard of living

Solow residual: The growth m towl factor pro-
ductivity, measured as the percentage change in out-
put mins the percentage change in inputs, where
the mputs are weighted by their factor shanss, (CF
total factor productivity)

Speculative attack: The masive selling of 2 coun-
Iy currency; often because of a change in investons’
perceptions, thar renden a fiked-exchange e
untenable

Stabili

ion palicy: Public policy aimed at redue-
g the severity of short-run economic Auctuanons.
Stagflation: A sitnation of Glling ourput and rising
prices, combimation of stagnation and inflation
Steady statet A condition in which kev variables
are not changing.

Sticky prices: Prices that adjuste shuggishly and.
therefore, da not always equilibrate supply and de-
mand. (CF, flexible prices)

Sticky-price model: The model of aggregate sup-
ply emphasizing the slow adjustment of the prices of
poods and services,

Stock: 1.A vanable measured a4 2 quanuty ata

in time. (CF flow.) 2. Shares of ownership in 2
corporation.

Stock market: A market in which shares of own-
ership in corparations are bought and sold.
Stock-out avoidanee: The motive fir holding w-
ventories according to which tirms keep extra goods
o hand 1o prevent running out if sales are unex-
pectediy high

Store of value: A way of tramferting purchasing
power from the present o the funre; one of the

Substitution effect: The change in consumption
of a good resulting from 2 movement along an mdif
ference curve because of a change in the relative
price. (Cf.income effect.)

Supply shocks: Exogenous events that shift the ag-
gregate supply curve

Tarill: A tax on imported goods.

Tax multiplier: The change in aggregate income
msulting from a onc-dollar change in tases.
Taylor principle: The propostion that a central
bank should respond to an mcrease in inflation
with an even greater increase in the nominal
mterest rate,

Tuylor rule; A rule for menetry policy scconding
v which the central hank ets the interest Fate a5 3
function of inflation and the deviation of outpus
Ermm ity natural level.

Time inconsistency: The tendeacy of palicy-
makers to announce poticies in advance in order
to milluence the expectations of private decison-
wnakers, and then to follow different policies

affter those expectations have been formed and
acted upan,

Tobin's q¢ The ratio of the market value of inssalled
capital to ats replacement cost,

Total factor productivity: A meanre of the level
af technology; the amaount of output per unit of
input, where different inputs are combaned on the
basis of their factor shares, (CF Solow residual)
Trade balance: The receipts from exports muns
the payments for imports,

Transactions theories of money demand:
Theories that explin hiow much moncy people
choose 1o hold and that stress the role of money a5

2 medium of exchange, (CF posfolio thearies of
mancy demand )

Tramsfer payments; Payments from the govern-
ment 1o individusls that are not in sxchangs for
goods and services, sich 1t Sacul Security payments.
(CF. government purchases)
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Transitory income: Income that people do not
eXpect ta perist into the future, current income
minus normal incame. (Cf. permanent income.)

Underg d y: E ic transactions
that are hidden in vrder to evade taxes o conceal
illegal actvity.

Us i TUETAT

P A
under which unemployed worken can collect benefies
fora certain period of tune after losing their jobs.
Unemployment rate: The percentage of those in
the labor force who do not have jobs
Unit of account: The measure in which prices
and other accounting records are recorded: ane of
the functions of moncy. (CF niedm of exchange,
store of values )

Utility: A messure of household satisfiction

Value added: The value of a firm's output minus the
value of the intermediate goads the firm purchased.
Velocity of meney: The ratio of nominal expen-

diture to the money supply; the rate at which money
changes hands.

Wage: The amount paid for one unit of libor.
Wage rigidity: The failure of wages to adjust to
equilibrate labor supply and labor demand.

Work in process: Goods in inventary that are in
the process of being completed.
Worker-misperception model: The model

of aggregate supply emphasizing that workers
sometimes percetve incorrectly the overall level of
prices

World interest rate: The inferest rate prevailing in
wurld financaal markets
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