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Preface

We had two main goals in writing this book:

B To make close contact with current macroeconomic
events. What makes macroeconomics exciting is the
light it sheds on what is happening around the world,
from the major economic crisis which has engulfed
the world since 2008, to the budget deficits of the
United States, to the problems of the Euro area, to high
growth in China. These events—and many more—are
described in the book, not in footnotes, but in the text
or in detailed boxes. Each box shows how you can use
what you have learned to get an understanding of these
events. Our belief is that these boxes not only convey
the “life” of macroeconomics, but also reinforce the
lessons from the models, making them more concrete
and easier to grasp.

B To provide an integrated view of macroeconomics. The
book is built on one underlying model, a model that
draws the implications of equilibrium conditions in
three sets of markets: the goods market, the financial
markets, and the labor market. Depending on the issue
at hand, the parts of the model relevant to the issue
are developed in more detail while the other parts are
simplified or lurk in the background. But the underly-
ing model is always the same. This way, you will see
macroeconomics as a coherent whole, not a collection
of models. And you will be able to make sense not only
of past macroeconomic events, but also of those that
unfold in the future.

New to this Edition

B Chapter 1 starts with a history of the crisis, giving a
sense of the landscape, and setting up the issues to be
dealt with throughout the book.

B A new Chapter 9, which comes after the short- and
medium-run architecture have been put in place,
focuses specifically on the crisis. It shows how one can
use and extend the short-run and medium run analy-
sis to understand the various aspects of the crisis, from

the role of the financial system to the constraints on
macroeconomic policy.

B Material on depressions and slumps has been relo-
cated from later chapters to Chapter 9, and the material
on very high inflation has been reduced and included
in Chapter 23.

B A rewritten Chapter 23, on fiscal policy, focuses on the
current debt problems of the United States.

B Chapters 23, 24, and 25 draw the implications of the
crisis for the conduct of fiscal and monetary policy in
particular, and for macroeconomics in general.

B Many new Focus boxes have been introduced and look
at various aspects of the crisis, among them the follow-
ing: “The Lehman Bankruptcy, Fears of Another Great
Depression, and Shifts in the Consumption Function”
in Chapter 3; “Bank Runs, Deposit Insurance, and
Wholesale Funding” in Chapter 4; “The Liquidity Trap,
Quantitative Easing, and the Role of Expectations” in
Chapter 17; “The G20 and the 2009 Fiscal Stimulus”
in Chapter 19; “How Countries Decreased Their Debt
Ratios after World War II” in Chapter 23; and “LTV
Ratios and Housing Price Increases from 2000 to 2007
in Chapter 24.

B Figures and tables have been updated using the latest
data available.

Organization

The book is organized around two central parts: A core,
and a set of two major extensions. An introduction pre-
cedes the core. The two extensions are followed by a
review of the role of policy. The book ends with an epi-
logue. A flowchart on the front endpaper makes it easy
to see how the chapters are organized, and fit within the
book’s overall structure.

B Chapters 1 and 2 introduce the basic facts and issues of
macroeconomics. Chapter 1 focuses on the crisis, and



then takes a tour of the world, from the United States, to
Europe, to China. Some instructors will prefer to cover
Chapter 1 later, perhaps after Chapter 2, which intro-
duces basic concepts, articulates the notions of short
run, medium run, and long run, and gives the reader a
quick tour of the book.

While Chapter 2 gives the basics of national income
accounting, we have put a detailed treatment of
national income accounts to Appendix 1 at the end of
the book. This decreases the burden on the beginning
reader, and allows for a more thorough treatment in
the appendix.

m Chapters 3 through 13 constitute the core. Chapters 3
through 5 focus on the short run. These three chapters
characterize equilibrium in the goods market and in
the financial markets, and they derive the basic model
used to study short-run movements in output, the IS-
LM model.

Chapters 6 through 8 focus on the medium run.
Chapter 6 focuses on equilibrium in the labor market
and introduces the notion of the natural rate of unem-
ployment. Chapters 7 and 8 develop a model based on
aggregate demand and aggregate supply and show how
that model can be used to understand movements in
activity and movements in inflation, both in the short
and in the medium run.

The current crisis is a sufficiently important and com-
plex event that it deserves its own chapter. Building on
and extending Chapters 6 to 8, Chapter 9 focuses on the
origins of the crisis, the role of the financial system, and
the constraints facing fiscal and monetary policy, such
as the liquidity trap and the high level of public debt.

Chapters 10 through 13 focus on the long run.
Chapter 10 describes the facts, showing the evolution
of output across countries and over long periods of
time. Chapters 11 and 12 develop a model of growth
and describe how capital accumulation and techno-
logical progress determine growth. Chapter 13 focuses
on the effects of technological progress not only in the
long run, but also in the short run and in the medium
run. This topic is typically not covered in textbooks
but is important. And the chapter shows how one can
integrate the short run, the medium run, and the long
run—a clear example of the payoff to an integrated
approach to macroeconomics.

® Chapters 14 through 21 cover the two major extensions.

Chapters 14 through 17 focus on the role of expec-
tations in the short run and in the medium run.
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Expectations play a major role in most economic deci-
sions, and, by implication, play a major role in the
determination of output.

Chapters 18 through 21 focus on the implications of
openness of modern economies. Chapter 21 focuses
on the implications of different exchange rate regimes,
from flexible exchange rates, to fixed exchange rates,
currency boards, and dollarization.

B Chapters 22 through 24 return to macroeconomic
policy. Although most of the first 21 chapters con-
stantly discuss macroeconomic policy in one form or
another, the purpose of Chapters 22 through 24 is to
tie the threads together. Chapter 22 looks at the role
and the limits of macroeconomic policy in general.
Chapters 23 and 24 review monetary policy and fis-
cal policy. Some instructors may want to use parts of
these chapters earlier. For example, it is easy to move
forward the discussion of the government budget con-
straint in Chapter 23 or the discussion of inflation tar-
geting in Chapter 24.

B Chapter 25 serves as an epilogue; it puts macroeco-
nomics in historical perspective by showing the evolu-
tion of macroeconomics in the last 70 years, discussing
current directions of research, and the lessons of the
crisis for macroeconomics.

Changes from the Fifth to the Sixth
Edition

The structure of the sixth edition, namely the organiza-
tion around a core and two extensions, is fundamentally
the same as that of the fifth edition. This edition is, how-
ever, dominated in many ways by the crisis, and the many
issues it raises. Thus, in addition to a first discussion of
the crisis in Chapter 1, and numerous boxes and discus-
sions throughout the book, we have added a new chapter,
Chapter 9, specifically devoted to the crisis.

At the same time, we have removed the two chapters
on pathologies in the fifth edition. The reason is simple,
and in some ways, ironic. While we thought that it was
important for macroeconomic students to know about
such events as the Great Depression, or the long slump in
Japan, we did not expect the world to be confronted with
many of the same issues any time soon. While far from
being as bad as the Great Depression, the crisis raises
many of the same issues as the Great Depression did.
Thus, much of the material covered in the chapters on
pathologies in the fifth edition has been moved to the core
and to the two extensions.



We have also removed Chapter 9 of the fifth edition,
which developed a framework to think about the relation
between growth, unemployment, and inflation. This was
in response to teachers who found the framework too dif-
ficult for students to follow. Again, some of the material in
that chapter has been kept and integrated elsewhere, in
particular in Chapter 8.

Alternative Course Outlines

Within the book’s broad organization, there is plenty of
opportunity for alternative course organizations. We have
made the chapters shorter than is standard in textbooks,
and, in our experience, most chapters can be covered in
an hour and a half. A few (Chapters 5 and 7 for example)
might require two lectures to sink in.

m Short courses. (15 lectures or less)

A short course can be organized around the two
introductory chapters and the core (Chapter 13 can
be excluded at no cost in continuity). Informal pres-
entations of one or two of the extensions, based, for
example, on Chapter 17 for expectations (which
can be taught as a stand alone), and on Chapter 18
for the open economy, can then follow, for a total of
14 lectures.

A short course might leave out the study of growth
(the long run). In this case, the course can be organ-
ized around the introductory chapters and Chapters
3 through 9 in the core; this gives a total of 9 lectures,
leaving enough time to cover, for example, Chapter 17
on expectations, Chapters 18 through 20 on the open
economy, for a total of 13 lectures.

B Longer courses (20 to 25 lectures)

A full semester course gives more than enough time to
cover the core, plus one or both of the two extensions,
and the review of policy.

The extensions assume knowledge of the core,
but are otherwise mostly self contained. Given the
choice, the order in which they are best taught is
probably the order in which they are presented in
the book. Having studied the the role of expecta-
tions first helps students to understand the interest
parity condition, and the nature of exchange rate
crises.

Features

We have made sure never to present a theoretical result
without relating it to the real world. In addition to

discussions of facts in the text itself, we have written a
large number of Focus boxes, which discuss particular
macroeconomic events or facts, from the United States or
from around the world.

We have tried to re-create some of the student-
teacher interactions that take place in the classroom by
the use of margin notes, which run parallel to the text.
The margin notes create a dialogue with the reader and,
in so doing, smooth the more difficult passages and give
a deeper understanding of the concepts and the results
derived along the way.

For students who want to explore macroeconomics
further, we have introduced the following two features:

m Short appendixes to some chapters, which expand on
points made within the chapter.

B A Further Readings section at the end of most chap-
ters, indicating where to find more information, includ-
ing a number of key Internet addresses.

Each chapter ends with three ways of making sure
that the material in the chapter has been digested:

B A summary of the chapter’s main points.
m Alist of key terms.

B A series of end-of-chapter exercises. “Quick Check”
exercises are easy. “Dig Deeper” exercises are a bit
harder, and “Explore Further” typically require either
access to the Internet or the use of a spreadsheet
program.

A list of symbols on the back endpapers makes it
easy to recall the meaning of the symbols used in the text.

The Teaching and Learning
Package

The book comes with a number of supplements to help
both students and instructors.

For Instructors:

B Instructor’s Manual. The Instructor’s manual dis-
cusses pedagogical choices, alternative ways of pre-
senting the material, and ways of reinforcing students’
understanding. Chapters in the manual include six
main sections: objectives, in the form of a motivat-
ing question; why the answer matters; key tools, con-
cepts, and assumptions; summary; and pedagogy.
Many chapters also include sections focusing on
extensions and observations. The Instructor’s Manual
also includes the answers to all end-of-chapter ques-
tions and exercises.
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B Test Item File. The test bank is completely revised with
additional new multiple-choice questions for each
chapter.

B TestGen—The printed Test Item File is designed for
use with the computerized TestGen package, which
allows instructors to customize, save, and generate
classroom tests. The test program permits instructors
to edit, add, or delete questions from the test bank;
edit existing graphics and create new graphics; ana-
lyze test results; and organize a database of tests and
student results. This software allows for extensive
flexibility and ease of use. It provides many options
for organizing and displaying tests, along with search
and sort features. The software and the Test Item File
can be downloaded from the Instructor’s Resource
Center. (www.pearsonhighered.com/blanchard)

B Digital Image Library—We have digitized the com-
plete set of figures, graphs, and charts from the book.
These files can be downloaded from the Instructor’s
Resource Center. (www.pearsonhighered.com/
blanchard)

B PowerPoint Lecture Slides—These electronic slides
provide section titles, tables, equations, and graphs
for each chapter and can be downloaded from the
Instructor’s Resource Center. (www.pearsonhighered.
com/blanchard)

MyEconLab®

MyEconLab delivers rich online content and innovative
learning tools in your classroom. Instructors who use
MyEconLab gain access to powerful communication and
assessment tools, and their students receive access to the
additional learning resources described below.

B Students and MyEconLab—This online homework
and tutorial system puts students in control of their
own learning through a suite of study and practice tools
correlated with the online, interactive version of the
textbook and other media tools. Within MyEconLab’s
structured environment, students practice what they
learn, test their understanding, and then pursue a
study plan that MyEconLab generates for them based
on their performance on practice tests.

B Instructors and MyEconLab—MyEconLab provides
flexible tools that allow instructors to easily and effec-
tively customize online course materials to suit their
needs. Instructors can create and assign tests, quizzes,
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or homework assignments. MyEconLab saves time by
automatically grading all questions and tracking results
in an online gradebook. MyEconLab can even grade
assignments that require students to draw a graph.

B Real-Time Data—The real-time data problems are
new. These problems load the latest available data
from FRED, a comprehensive up-to-date data set
maintained by the Federal Reserve Bank of St. Louis.
The questions are graded with feedback in exactly the
same way as those based on static data.

After registering for MyEconLab, instructors
have access to downloadable supplements such as an
Instructor’s Manual, PowerPoint lecture notes, and a
Test Item File. The Test Item File can also be used with
MyEconLab, giving instructors ample material from which
they can create assignments.

MyEconLab is delivered in Pearson’s MyLab
Mastering system, which offers advanced communica-
tion and customization features. Instructors can upload
course documents and assignments and use advanced
course management features. For more information about
MyEconLab or to request an instructor access code, visit
www.myeconlab.com.
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INntroduction

The first two chapters of this book

introduce you to the issues and the
approach of macroeconomics.

Chapter 1

Chapter 1 takes you on a macroeconomic tour of the world. It starts with a look at the
economic crisis that has dominated the world economy since the late 2000s. The tour stops at
each of the world’s major economic powers: the United States, the Euro area, and China.

Chapter 2

Chapter 2 takes you on a tour of the book. It defines the three central variables of
macroeconomics: output, unemployment, and inflation. It then introduces the three time
periods around which the book is organized: the short run, the medium run, and the long run.

THE CORE
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A Tour of the World

hat is macroeconomics? The best way to answer is not to give you a formal definition, but rather
to take you on an economic tour of the world, to describe both the main economic evolutions
and the issues that keep macroeconomists and macroeconomic policy makers awake at night.

The truth is, at the time of this writing (the fall of 2011), policy makers are not sleeping well
and have not slept well in a long time. In 2008, the world economy entered a major macroeconomic
crisis, the largest one since the Great Depression. World output growth, which typically runs at
4 to 5% a year, was actually negative in 2009. Since then, growth has turned positive, and the
world economy is slowly recovering. But the crisis has left a number of scars, and many worries
remain.

Our goal is in this chapter is to give you a sense of these events and of some of the macroeconomic
issues confronting different countries today. There is no way we can take you on a full tour, so, after an
overview of the crisis, we focus on the three main economic powers of the world: the United States, the
Euro area, and China.

Section 1-1 looks at the crisis.

Section 1-2 looks at the United States.
Section 1-3 looks at the Euro area.
Section 1-4 looks at China.

Section 1-5 concludes and looks ahead.

Read this chapter as you would read an article in a newspaper. Do not worry about the
exact meaning of the words or about understanding all the arguments in detail: The words will
be defined, and the arguments will be developed in later chapters. Regard this chapter as back-
ground, intended to introduce you to the issues of macroeconomics. If you enjoy reading this
chapter, you will probably enjoy reading this book. Indeed, once you have read the book, come
back to this chapter; see where you stand on the issues, and judge how much progress you have
made in your study of macroeconomics.



“Banks” here actually means
“banks and other financial in-

1-1 The Cirisis

Table 1-1 gives you output growth rates for the world economy, for advanced econ-
omies and for other countries separately, since 2000. As you can see, from 2000 to
2007 the world economy had a sustained expansion. Annual average world output
growth was 3.2%, with advanced economies (the group of 30 or so richest countries
in the world) growing at 2.6% per year, and emerging and developing economies
(the other 150 or so other countries in the world) growing at an even faster 6.5% per
year.

In 2007 however, signs that the expansion might be coming to an end started to
appear. U.S. housing prices, which had doubled since 2000, started declining. In mid-
2007, as we wrote the previous edition of this book, we described how economists were
divided as to whether this might lead to a recession—a decrease in output. Optimists
believed that, while lower housing prices might lead to lower housing construction
and to lower spending by consumers, the Fed (the short name for the U.S. central bank,
formally known as the Federal Reserve Board) could lower interest rates to stimulate
demand and avoid a recession. Pessimists believed that the decrease in interest rates
might not be enough to sustain demand, and that the United States may go through a
short recession.

Even the pessimists turned out not to be pessimistic enough. As housing prices
continued to decline, it became clear that many of the mortgage loans that had
been given out during the earlier expansion were of poor quality. Many of the bor-
rowers had taken too large a loan and were increasingly unable to make mortgage
payments. And, with declining housing prices, the value of their mortgage often
exceeded the price of the house, giving them an incentive to default. This was not
the worst of it: The banks that had issued the mortgages had often bundled and
packaged them together into new securities and then sold these securities to other

stitutions.” But this is too long » banks and investors. These securities had often been repackaged into yet new se-

to write and we do not want to
go into these complications in
Chapter 1.

curities, and so on. The result is that many banks, instead of holding the mortgages
themselves, held these securities, which were so complex that their value was
nearly impossible to assess.

This complexity and opaqueness turned a housing price decline into a major
financial crisis, a development that very few economists had anticipated. Not know-
ing the quality of the assets that other banks had on their balance sheets, banks
became very reluctant to lend to each other for fear that the bank to which they lent
might not be able to repay. Unable to borrow, and with assets of uncertain value,
many banks found themselves in trouble. On September 15, 2008, a major bank,
Lehman Brothers, went bankrupt. The effects were dramatic. Because the links be-
tween Lehman and other banks were so opaque, many other banks looked appeared

World Output Growth since 2000

2000-2007
Percent (average) 2008 2009 2010 2011* 2012*
World 3.2 1.5 -2.3 4.0 3.0 3.2
Advanced economies 2.6 0.1 -3.7 3.0 1.6 1.9
Emerging and developing economies 6.5 6.0 2.8 7.3 6.4 6.0

Output growth: Annual rate of growth of gross domestic product (GDP). *The numbers for 2011 and 2012 are
forecasts, as of the fall of 2011.

Source: World Economic Outlook database, September 2011
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at risk of going bankrupt as well. For a few weeks, it looked as if the whole financial
system might collapse.

This financial crisis quickly turned into a major economic crisis. Stock prices col-
lapsed. Figure 1-1 plots the evolution of three stock price indexes, for the United States,
for the Euro area, and for emerging economies, from the beginning of 2007 on. The
indexes are set equal to 1 in January 2007. Note how, by the end of 2008, stock prices
had lost half or more of their value from their previous peak. Note also that, despite the
fact that the crisis originated in the United States, European and emerging market stock
prices decreased by as much as their U.S. counterparts; we shall return to this later.

Hit by the decrease in housing prices and the collapse in stock prices, and wor-
ried that this might be the beginning of another Great Depression, people sharply
cut their consumption. Worried about sales and uncertain about the future, firms
sharply cut back investment. With housing prices dropping and many vacant homes
on the market, very few new homes were built. Despite strong actions by the Fed,
which cut interest rates all the way down to zero, and by the U.S. government, which
cut taxes and increased spending, demand decreased, and so did output. In the third
quarter of 2008, U.S. output growth turned negative and remained so in 2009.

One might have hoped that the crisis would remain largely contained in the
United States. As Table 1-1 and Figure 1-1 both show, this was not the case. The U.S.
crisis quickly became a world crisis. Other countries were affected through two chan-
nels. The first channel was trade. As U.S. consumers and firms cut spending, part of the
decrease fell on imports of foreign goods. Looking at it from the viewpoint of countries
exporting to the United States, their exports went down, and so, in turn, did their out-
put. The second channel was financial. U.S. banks, badly needing funds in the United
States, repatriated funds from other countries, creating problems for banks in those
countries as well. The result was not just a U.S. but a world recession. By 2009, average
growth in advanced economies was —3.7%, by far the lowest annual growth rate since
the Great Depression. Growth in emerging and developing economies remained posi-
tive but was nearly 4 percentage points lower than the 2000-2007 average.

Since then, thanks to strong monetary and fiscal policies and to the slow repair of the
financial system, most economies have turned around. As you can see from Table 1-1,
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Figure 1-1

Stock prices in the United
States, the Euro area,
and emerging economies,
2007-2010

Source: Haver Analytics USA
(S111ACD), Eurogroup (S023ACD),
all emerging markets (S200ACD),
all monthly averages)

The Great Depression saw
four years of negative output
growth from 1929 to 1932. The
unemployment rate peaked at
24.9%.



Figure 1-2

Unemployment rates in the
United States and the Euro
area, 2000-2012

Source: World Economic Outlook
database, September 2011
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growth in both advanced countries and in emerging and developing economies turned
positive in 2010, and the forecasts are for positive but low growth for 2011 and 2012.

Emerging and developing economies have largely recovered. Their exports have
increased and foreign funds have returned. Indeed, some of these countries are start-
ing to see increasing inflation, which is an indication that they may be overheating.

In advanced countries, however, many problems remain. As shown in Figure 1-2,
both in the United States and the Euro area, unemployment increased a lot in the
crisis and remains very high. The increase in the unemployment rate in the United
States is particularly striking, increasing from 4.6% in 2007 to 9.6% in 2010, with fore-
casts implying only a slow decrease in 2011 and 2012. What is behind this persistently
high unemployment is low output growth, and behind this low growth are many fac-
tors: Housing prices are still declining, and housing investment remains very low.
Banks are still not in great shape, and bank lending is still tight. Consumers who have
seen the value of their housing and their financial wealth fall are cutting consump-
tion. And the crisis has led to serious fiscal problems. As output declined during the
crisis, so did government revenues, leading to a large increase in budget deficits.
Deficits have led in turn to a large increase in public debt over time. Countries must
now reduce their deficits, and this is proving difficult. There are serious worries that,
in some European countries, governments may not be able to adjust and may default
on their debt. This, in turn, makes economists and policy makers worry that we may
see yet another financial and economic crisis in the near future.

In short, while the worst of the crisis is probably over, it has left many problems
in its wake, which will keep macroeconomists and policy makers busy for many years
to come. We shall return to these issues in more detail at many points in the book. In
the rest of the chapter, we take a closer look at the three main economic powers of the
world: the United States, the Euro area, and China.

1-2 The United States

When economists first look at a country, the first two questions they ask are: How
big is the country, from an economic point of view? And what is its standard of
living? To answer the first, they look at output—the level of production of the
country as a whole. To answer the second, they look at output per person. The
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The United States, 2010
Output: $14.7 trillion
Population: 308.7 million
Output per person: $47,300
Share of world output: 23%
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answers, for the United States, are given in Figure 1-3: The United States is very
large, with an output of $14.7 trillion in 2010, accounting for 23% of world output.
This makes it the largest country in the world, in economic terms. And the stand-
ard of living in the United States is very high: Output per person is $47,300. It is
not the country with the highest output per person in the world, but it is close to
the top.

When economists want to dig deeper and look at the state of health of the country,
they look at three basic variables:

B Output growth—the rate of change of output

B The unemployment rate—the proportion of workers in the economy who are not
employed and are looking for a job

m The inflation rate—the rate at which the average price of the goods in the economy
is increasing over time

Numbers for the three variables for the U.S. economy are given in Table 1-2. To put
current numbers in perspective, the first column gives the average value of the rate
of growth of output, the unemployment rate, and the inflation rate in the United
States for the period 1980 to 1999. The next columns look at the more recent years,
giving you first average numbers for the period 2000 to 2007, and then numbers for
each year from 2008 to 2012. The numbers for 2011 and 2012 are forecasts as of the
fall of 2011.

By looking at the first two columns, you can see why, in 2007, just before the cri-
sis, economists felt good about the U.S. economy. The rate of growth of the economy
since 2000 was 2.6%, admittedly a bit lower than the previous 20-year average, but
still fairly high for an advanced country. Importantly, the average unemployment
rate since 2000 was 5.0%, substantially lower than in the previous 20 years. And infla-
tion was low, 2.8% on average since 2000, again substantially lower than it had been
in the past.
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Figure 1-3
The United States

Can you guess some of
the countries with a higher
standard of living than the
United States? Hint: Think
of oil producers and financial
centers. For the answers, go
to www.imf.org/external/pubs/
ft/weo/2011/01/weodata/weo-
selgr.aspx and look for “Gross
Domestic Product per capita, in
current prices.”


www.imf.org/external/pubs/ft/weo/2011/01/weodata/weo-selgr
www.imf.org/external/pubs/ft/weo/2011/01/weodata/weo-selgr.aspx
www.imf.org/external/pubs/ft/weo/2011/01/weodata/weo-selgr.aspx

Figure 1-4

U.S. Federal Budget
surpluses as a percent of
GDP since 1990

Source: Table B-79 Economic
Report of the President 2010.
Values for 2011 and 2012 are
estimates.

Growth, Unemployment, and Inflation in the United States, 1980-2012

1980-1999 2000-2007
Percent (average) (average) 2008 2009 2010 2011 2012
Output growth rate 3.0 2.6 0.0 -3.5 3.0 1.5 1.8
Unemployment rate 6.5 5.0 5.8 9.3 9.6 9.1 9.0
Inflation rate 4.2 2.8 3.8 -0.3 1.7 2.9 1.2

Output growth rate: annual rate of growth of output (GDP). Unemployment rate: average over the year. Inflation rate:
annual rate of change of the price level (GDP deflator).

Source: World Economic Outlook database, September 2011

Then the crisis came, and you can see it in the numbers from 2008 onward. Output
did not grow in 2008 and declined by 3.5% in 2009. Unemployment increased dramati-
cally, to nearly 10%. Inflation declined, being slightly negative in 2009 and then staying
positive but low since then. The economy rebounded in 2010, with growth of 3%. Since
then, however, growth has decreased again, becoming so weak that unemployment is
forecast to remain high for a long time to come. Inflation is forecast to remain low.

Apart from high unemployment, perhaps the most serious macroeconomic prob-
lem facing the United States is its very large budget deficit. We now turn to it, and to
some of its implications.

Should You Worry about the United States Deficit?

Figure 1-4 shows the evolution of the U.S. federal budget surplus (a negative value
represents a deficit) since 1990. You can see that after an increase in deficits due
to the 1990-1991 recession, the rest of the decade was associated with a steady
improvement and by 1998, the budget had actually gone from deficit to surplus. The
main reasons for the steady improvement were twofold. First, strong output growth
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for most of the decade led to strong growth of government revenues. Second, rules
were devised and implemented to contain government spending, from the use of
spending caps on some categories of spending to the requirement that any new
spending program be associated with an equal increase in revenues. Once budget
surpluses appeared, however, Congress became increasingly willing to break its
own rules and allow for more spending. At the same time, the Bush administra-
tion convinced Congress to cut taxes, with the stated intent of spurring growth. The
result was a return to budget deficits. On the eve of the crisis, in 2007, the deficit
was equal to 1.7% of GDP, not very large but still a deficit. The crisis had a dramatic
effect on the deficit, which increased to 9% of GDP in 2010 and appears likely to be
even higher in 2011. The factors behind the increase are straightforward. Lower
output has led to lower government revenues. Federal revenues, which were equal
to 18.9% of GDP in 2007, had declined to 16.2% of GDP in 2010. Federal spending,
which was equal to 20.6% in 2007, had increased to 25.3% in 2010. This reflects not
only an increase in transfers, such as higher unemployment benefits, but a more
general increase in spending across the board as the government tried to counter-
act the decrease in private demand through an increase in public spending.

You may conclude that, as output recovers further and unemployment de-
creases, revenues will increase and some of the spending will be phased out. This is
indeed likely to be the case, and forecasts are for a reduction in the deficit to around
5% by the middle of the decade. A 5% deficit, however, is still too a large number
and creates a steadily increasing debt. Budget forecasts for the more distant future
are even gloomier. The U.S. population is getting older, and Social Security benefits
will increase substantially in the future. And, even more importantly, health expen-
ditures are growing very fast and, with them, spending in government programs
such as Medicare and Medicaid. So there is wide agreement that the budget deficit
must be reduced further. But there is disagreement as to both when and how.

B Some economists argue that deficit reduction should start now and proceed rapidly.
They argue that the credibility of the U.S. government is at stake, and that only a strong
reduction will convince people that the government will do what is needed to stabi-
lize the debt. Other economists argue, however, that too fast a reduction in the deficit
would be dangerous. A reduction in the deficit can be achieved by a combination of
an increase in taxes and a decrease in spending. Either one, they argue, will decrease
demand and slow down growth at a time when unemployment is still very high. Their
recommendation is thus to reduce the deficit, but to do it slowly and steadily.

B Even if there is agreement on the need for deficit reduction, there is much less
agreement on how it should be achieved. The disagreement is along political lines.
Republicans believe that it should be done primarily through decreases in spend-
ing. They suggest the elimination of a number of government programs and caps
on such programs as Medicare. Democrats believe that most existing programs are
justified, and they are more inclined to want to do the adjustment through an in-
crease in taxes. The worry, at this juncture, is that these positions are hard to rec-
oncile, and that, as a result, large deficits may continue for a long time to come.

1-3 The Euro Area

In 1957, six European countries decided to form a common European market—an eco-
nomic zone where people and goods could move freely. Since then, 21 more countries
have joined, bringing the total to 27. This group is now known as the European Union,
or EU for short.
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name was the European Com-
munity, or EC. You may still en-
counter that name.



In 1999, the European Union decided to go one step further and started the proc-
ess of replacing national currencies with one common currency, called the Euro.
Only eleven countries participated at the start; since then, six more have joined.
The area also goes by the Some countries, in particular the United Kingdom, have decided not to join, at least
names of “Euro zone” or for the time being. The official name for the group of member countries is the Euro
“Euroland.” The first sounds »> area. The transition took place in steps. On January 1, 1999, each of the 11 coun-
too technocratic, and the tries fixed the value of its currency to the Euro. For example, 1 Euro was set equal to
second reminds one of Dis- g 56 prench francs, to 166 Spanish pesetas, and so on. From 1999 to 2002, prices were
neyland. We shall avoid them. . . . .
quoted both in national currency units and in Euros, but the Euro was not yet used as
currency. This happened in 2002, when Euro notes and coins replaced national cur-
rencies. Seventeen countries now belong to this common currency area.
As you can see from Figure 1-5, the Euro area is a strong economic power.
Its output is nearly equal to that of the United States, and its standard of living is
not far behind. (The European Union as a whole has an output that exceeds that
The Euro area has existed only of the United States.) As the numbers in Table 1-3 show, however, it is not doing
since 1999 and membership ~ Very well.
has increased; numbers for b Look at the first two columns of Table 1-3. Even during the pre-crisis period, from
1980 to 1999 are constructed 2000 to 2007, the Euro area was not doing very well compared to the United States. Out-
by adding national numbers 1, ;¢ grwth was lower than in the United States over the same period. Unemployment
for each of the 17 current . . . . . . .
member countries. was substantially higher than in the United States. Admittedly, inflation was lower than
in the United States and fell over the decade after 2000. The overall picture was of a
slowly growing economy with high unemployment. Not surprisingly, the crisis made
things worse. Growth was negative in 2009, and while it has turned positive, the fore-
casts for 2011 and 2012 are of very low growth. Unemployment has increased to 10%
and, because of low growth, is forecast to decrease only slowly. The Euro area faces
two main issues today. First (and this is a problem it shares with the rest of Europe)
is how to reduce unemployment. Second is how to function efficiently as a common
currency area. We consider these two issues in turn.

How Can European Unemployment Be Reduced?

The increase in European unemployment since 2007 is primarily due to the crisis, and
it is reasonable to expect that the unemployment rate will eventually return to its pre-
crisis level. But this pre-crisis level was already high, 8.5% for the Euro area over the
period 2000-2007. Why is this? Despite a large amount of research, there is still no full
agreement on the answers.

Some politicians blame macroeconomic policy. They argue that the monetary
policy followed by the European Central Bank has kept interest rates too high, lead-
ing to low demand and high unemployment. According to them, the central bank
should decrease interest rates and allow for an increase in demand, and unemploy-
ment would decrease.

Growth, Unemployment, and Inflation in the Euro Area, 1980-2012

1980-1999 2000-2007

Percent (average) (average) 2008 2009 2010 2011 2012
Output growth rate 2.2 2.2 0.4 -4.2 1.8 1.6 1.1
Unemployment rate 9.6 8.5 7.6 9.5 10.1 9.9 9.9
Inflation rate 5.2 2.3 3.2 0.3 1.6 2.5 1.5

Source: World Economic Outlook database, September 2011
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EU17: Euro area, 2010
Output: $12.2 trillion
Population: 331.3 million
Output per person: $36,800
Share of world output: 19.6%
2010
Output Population Output
($ trillions) _(millions) per Person

France 25 62.0 $41,000
Germany 3.3 81.0 $40,600
NN italy 2.0 60.0 $34,058
Spain 1.4 46.0 $30,600
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The Euro area
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Most economists believe, however, that the source of the problem is not macroeco-
nomic policy, but labor market institutions. Too tight a monetary policy, they concede,
can indeed lead to high unemployment for some time, but surely not for 20 years. The
fact that unemployment has been so high for so long points to problems in the labor
market. The challenge is then to identify exactly what these problems are.

Some economists believe the main problem is that European states protect workers
too much. To prevent workers from losing their jobs, they make it expensive for firms to lay
off workers. One of the unintended results of this policy is to deter firms from hiring work-
ers in the first place, and this increases unemployment. To protect workers who become
unemployed, European governments provide generous unemployment insurance. But,
by doing so, they decrease the incentives for the unemployed to look for jobs; this also
increases unemployment. The solution, they argue, is to be less protective, to eliminate
these labor market rigidities, and to adopt U.S.-style labor-market institutions. This is what
the United Kingdom has largely done, and, until the crisis, its unemployment rate was low.

Others are more skeptical. They point to the fact that, before the crisis, unemploy-
ment was not high everywhere in Europe. It was low in a number of smaller countries—for
example, the Netherlands or Denmark, where the unemployment rate was under 4%. Yet
these countries are very different from the United States and provide generous social in-
surance to workers. This suggests that the problem may lie not so much with the degree of
protection but with the way it is implemented. The challenge, these economists argue, is to
understand what the Netherlands or Denmark have done right. Resolving these questions
is one of the major tasks facing European macroeconomists and policy makers today.

What Has the Euro Done for Its Members?

Supporters of the euro point first to its enormous symbolic importance. In light of the
many past wars among European countries, what better proof of the permanent end to
military conflict than the adoption of a common currency? They also point to the eco-
nomic advantages of having a common currency: no more changes in the relative price
of currencies for European firms to worry about, no more need to change currencies
when crossing borders. Together with the removal of other obstacles to trade among
European countries, the euro contributes, they argue, to the creation of a large eco-
nomic power in the world. There is little question that the move to the euro was indeed
one of the main economic events of the start of the twenty-first century.

Others worry, however, that the symbolism of the euro may come with substantial
economic costs. They point out that a common currency means a common monetary
policy, which means the same interest rate across the euro countries. What if, they ar-
gue, one country plunges into recession while another is in the middle of an economic
boom? The first country needs lower interest rates to increase spending and output;
the second country needs higher interest rates to slow down its economy. If interest
rates have to be the same in both countries, what will happen? Isn’t there the risk that
one country will remain in recession for a long time or that the other will not be able to
slow down its booming economy?

Until recently, the debate was somewhat abstract. It no longer is. A number of euro
members, from Ireland, to Portugal, to Greece, are going through deep recessions. If
they had their own currency, they likely would have decreased their interest rate or de-
preciated their currency vis a vis other euro members to increase the demand for their
exports. Because they share a currency with their neighbors, this is not possible. Thus,
some economists argue that they should drop out of the euro. Others argue that such
an exit would be both unwise, as it would give up on the other advantages of being in
the euro, and extremely disruptive, leading to even deeper problems for the country
that has exited. This issue is likely to remain a hot one for some time to come.
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1-4 China

China is in the news every day. It is increasingly seen as one of the major economic
powers in the world. Is the attention justified? A first look at the numbers in Figure 1-6
suggests it may not be. True, the population of China is enormous, more than four times
that of the United States. But its output, expressed in dollars by multiplying the number
in yuans (the Chinese currency) by the dollar-yuan exchange rate, is only 5.8 trillion
dollars, less than half that of the United States. Output per person is only $4,300, roughly
one-tenth of output per person in the United States.

So why is so much attention paid to China? There are two reasons. To understand
the first, we need to go back to the number for output per person. When compar-
ing output per person in a rich country like the United States and a relatively poor
country like China, one must be careful. The reason is that many goods are cheaper
in poor countries. For example, the price of an average restaurant meal in New York
City is about 20 dollars; the price of an average restaurant meal in Beijing is about 25
yuans, or, at the current exchange rate, about 4 dollars. Put another way, the same
income (expressed in dollars) buys you much more in Beijing than in New York City.
If we want to compare standards of living, we have to correct for these differences;
measures which do so are called PPP (for purchasing power parity) measures. Using
such a measure, output per person in China is estimated to be about $7,500, roughly
one-sixth of the output per person in the United States. This gives a more accurate
picture of the standard of living in China. It is obviously still much lower than that of
the United States or other rich countries. But it is higher than suggested by the num-
bers in Figure 1-6.

Second, and more importantly, China has been growing rapidly for more than
three decades. This is shown in Table 1-4, which gives output growth, unemployment,
and inflation for the periods 1980-1999, 2000-2007, and each of the years 2008 to 2012.
The numbers for 2011 and 2012 are forecasts as of the fall of 2011.

Look at the first two columns of Table 1-4. The most impressive numbers are those
for output growth. Since 1980, China’s output has grown at roughly 10% a year. This

China, 2010

Output: $5.8 trillion
Population: 1,340 million
Output per person: $4,300
Share of world output: 9.3%
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Growth and Inflation in China, 1980-2012

1980-1999  2000-2007

Percent (average) (average) 2008 2009 2010 2011 2012
Output growth rate 9.8 10.5 9.6 9.2 10.3 9.5 9.0
Unemployment rate 2.7 3.9 4.2 4.3 4.1 4.0 4.0
Inflation rate 8.1 1.6 5.9 -0.6 3.3 5.5 3.3

Output growth rate: annual rate of growth of output (GDP). Inflation rate: annual rate of change of the price level (GDP
deflator).

Source: World Economic Outlook database, September 2011

represents a doubling of output every seven years. Compare this number to the num-
bers for the United States and for Europe we saw earlier, and you understand why the
importance of the emerging economies in the world economy, China being the main
one, is increasing so rapidly. Turn to unemployment. Numbers for unemployment are
typically less reliable in poorer countries, so you should take those numbers with a
grain of salt: Many workers stay in the countryside rather than being unemployed in
the cities. Nevertheless, the numbers suggest consistently low unemployment. And in-
flation, which was high before 2000, is now relatively low.

Another striking aspect of Table 1-4 is how difficult it is to see the effects of the cri-
sis in the data. Growth has barely decreased, and unemployment has barely increased
since 2007. The reason is not that China is closed to the rest of the world. Chinese exports
slowed during the crisis. But the adverse effect on demand was nearly fully offset by a
major fiscal expansion by the Chinese government, with, in particular, a major increase
in public investment. The result was sustained growth of demand and, in turn, of output.

This sustained growth performance raises obvious questions. The first is whether
the numbers are for real. Could it be that growth has been overstated? After all, China
is still officially a communist country, and government officials may have incentives to
overstate the economic performance of their sector or their province. Economists who
have looked at this carefully conclude that this is probably not the case. The statistics
are not as reliable as they are in richer countries, but there is no obvious bias. Output
growth is indeed very high in China.

So where does the growth come from? It clearly comes from two sources:

B The first is high accumulation of capital. The investment rate (the ratio of invest-
ment to output) in China exceeds 40% of output, a high number. For comparison,
the investment rate in the United States is only 17%. More capital means higher
productivity and higher output.

B The second is rapid technological progress. One of the strategies followed by the
Chinese government has been to encourage foreign firms to relocate and produce
in China. As foreign firms are typically much more productive than Chinese firms,
this has increased productivity and output. Another aspect of the strategy has been
to encourage joint ventures between foreign and Chinese firms. By making Chi-
nese firms work with and learn from foreign firms, the productivity of the Chinese
firms has increased dramatically.

When described in this way, achieving high productivity and high output growth
appears easy, a recipe that every poor country could and should follow. In fact, things
are less obvious. China is one of a number of countries that made the transition from
central planning to a market economy. Most of the other countries, from Central Europe
to Russia and the other former Soviet republics, experienced a large decrease in output
at the time of transition. Most still have growth rates far below that of China. In many
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countries, widespread corruption and poor property rights make firms unwilling to in-
vest. So why has China fared so much better? Some economists believe that this is the
result of a slower transition: The first Chinese reforms took place in agriculture as early
as 1980, and even today, many firms remain owned by the state. Others argue that the
fact that the communist party has remained in control has actually helped the economic
transition; tight political control has allowed for a better protection of property rights, at
least for new firms, giving them incentives to invest. Getting the answers to these ques-
tions, and thus learning what other poor countries can take from the Chinese experi-
ence, can clearly make a huge difference, not only for China but for the rest of the world.

1-5 Looking Ahead

This concludes our world tour. There are many other regions of the world we could
have looked at:

B India, another poor and large country, with a population of 1,200 million people,
which, like China, is now growing very fast. In 2010, India’s output growth rate
was 10%.

B Japan, whose growth performance for the 40 years following World War II was so
impressive that it was referred to as an economic miracle, but has done very poorly
in the last two decades. Since a stock market crash in the early 1990s, Japan has
been in a prolonged slump, with average output growth under 1% per year.

B Latin America, which went from very high inflation to low inflation in the 1990s.
Many countries, such as Chile and Brazil, appear to be in good economic shape
and have done relatively well in the crisis. Argentina, which went through a col-
lapse of its exchange rate and a major banking crisis in the early 2000s, has now
largely recovered and is also growing rapidly.

m Central and Eastern Europe, which shifted from central planning to a market sys-
tem in the early 1990s. In most countries, the shift was characterized by a sharp
decline in output at the start of transition. Some countries, such as Poland, now
have high growth rates; others, such as Bulgaria or Romania, are still struggling.

B Africa, which has suffered decades of economic stagnation, but where, contrary to
common perceptions, growth has been high since 2000, averaging 5.5% per year
during the decade and reflecting growth in most of the countries of the continent.

There is a limit to how much you can absorb in this first chapter. Think about the
questions to which you have been exposed:

B The big issues triggered by the crisis: What caused the crisis? Why did it transmit
so fast from the United States to the rest of the world? In retrospect, what could
and should have been done to prevent it? Were the monetary and fiscal responses
appropriate? Why is the recovery so slow in advanced countries? How was China
able to maintain high growth?

B Can monetary and fiscal policies be used to avoid recessions? At what rate should
the United States reduce its budget deficit? What are the pros and cons of joining
a common currency area such as the euro area? What measures could be taken in
Europe to reduce persistently high unemployment?

B Why do growth rates differ so much across countries, even over long periods of
time? Can other countries emulate China and grow at the same rate?

The purpose of this book is to give you a way of thinking about these questions.
As we develop the tools you need, we shall show you how to use them by returning to
these questions and showing you the answers the tools suggest.
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Questions and Problems

QUICK CHECK

All Quick Check questions and problems are available
on MyEconLab.

1. Using the information in this chapter, label each of the fol-
lowing statements true, false, or uncertain. Explain briefly.

a. Output growth was negative in both advanced as well as
emerging and developing countries in 2009.

b. Stock prices fell between 2007 and 2010 around the world.

c. In the 1960s and early 1970s, the United States had a
higher rate of unemployment than Europe, but today it
has a much lower rate of unemployment.

d. China’s seemingly high growth rate is a myth, a product
solely of misleading official statistics.

e. The high rate of unemployment in Europe started when a
group of major European countries adopted a common
currency.

f. The Federal Reserve lowers interest rates when it wants to
avoid recession and raises interest rates when it wants to
slow the rate of growth in the economy.

g. Output per person is very different in the euro area, the
United States, and China.

h. The United States federal government has never run a
budget surplus in the last two decades.

2. Macroeconomic policy in Europe
Beware of simplistic answers to complicated macroeco-
nomic questions. Consider each of the following statements and
comment on whether there is another side to the story.
a. There is a simple solution to the problem of high European
unemployment: Reduce labor market rigidities.
b. What can be wrong about joining forces and adopt-
ing a common currency? The euro is obviously good for
Europe.

DIG DEEPER

All Dig Deeper questions and problems are available
on MyEconLab.

3. Chinese economic growth is the outstanding feature of the
world economic scene over the past two decades.

a. In 2010, U.S. output was $14.7 trillion, and Chinese out-
put was $5.8 trillion. Suppose that from now on, the out-
put of China grows at an annual rate of 10.5% per year,
while the output of the United States grows at an annual
rate of 2.6% per year. These are the values in each coun-
try for the period 2000-2007 as stated in the text. Using
these assumptions and a spreadsheet, calculate and
plot U.S. and Chinese output from 2010 over the next
100 years. How many years will it take for China to have
a total level of output equal to that of the United States?

16 Introduction The Core

b. When China catches up with the United States in total
output, will residents of China have the same standard of
living as U.S. residents? Explain.

c. Another word for standard of living is output per person.
How has China raised its output per person in the last
two decades? Are these methods applicable to the United
States?

d. Do you think China’s experience in raising its standard of
living (output per person) provides a model for developing
countries to follow?

4. Deficit reduction was identified as the major issue facing the
United States as of the writing of this chapter.

a. Go to the most recent Economic Report of the President
to ascertain whether deficits as a percent of GDP have in-
creased or decreased compared to what was expected for
2011 and 2012 as of the writing of the chapter.

b. Calculate the total change in the deficit as a percent of
GDP between 2011 and most recent data. Now split the
change in the deficit since 2011 into (1) the changes in tax
revenue as a percent of GDP, (2) the change in expendi-
tures as a percent of GDP.

c. Use the data entitled Economic and Financial Indicators
found in The Economist to find the country with largest
budget deficit and largest budget surplus. In this list the
budget deficit is called the “Budget Balance.” Then find the
OECD member in this list with the largest budget deficit
and largest budget surplus.

EXPLORE FURTHER
5. U.S. postwar recessions
This question looks at the recessions over the past 40 years.

To work this problem, first obtain quarterly data on U.S. output
growth for the period 1960 to the most recent date from the
Web site www.bea.gov. Table 1.1.1 presents the percent change
in real gross domestic product. This data can be downloaded
to a spreadsheet. Plot the quarterly GDP growth rates from
1960:1 to the latest observations. Did any quarters have nega-
tive growth? Using the definition of a recession as two or more
consecutive quarters of negative growth, answer the following
questions.

a. How many recessions has the U.S. economy undergone

since 1960, quarter 2?
b. How many quarters has each recession lasted?
c. In terms of length and magnitude, which two recessions
have been the most severe?

6. From Problem 5, write down the quarters in which the six
traditional recessions started. Find the monthly series in the
Federal Reserve Bank of St. Louis (FRED) database for the
seasonally adjusted unemployment rate. Retrieve the monthly


www.bea.gov
www.bea.gov

data series on the unemployment rate for the period 1969 to
the end of the data. Make sure all data series are seasonally
adjusted.

a. Look at each recession since 1969. What was the unem-

ployment rate in the first month of the first quarter of
negative growth? What was the unemployment rate in the

Further Reading

The best way to follow current economic events and issues
is to read The Economist, a weekly magazine published in

last month of the last quarter of negative growth? By how
much did the unemployment rate increase?

b. Which recession had the largest increase in the rate of un-
employment? Begin with the month before the quarter in
which output first falls and measure to the highest level of
the unemployment rate before the next recession.

England. The articles in The Economist are well informed, well
written, witty, and opinionated. Make sure to read it regularly.

APPENDIX: Where to Find the Numbers

Suppose you want to find the numbers for inflation in Ger-
many over the past five years. Fifty years ago, the answer would
have been to learn German, find a library with German pub-
lications, find the page where inflation numbers were given,
write them down, and plot them by hand on a clean sheet of
paper. Today, improvements in the collection of data, the de-
velopment of computers and electronic databases, and access
to the Internet make the task much easier. This appendix will
help you find the numbers you are looking for, be it inflation in
Malaysia last year, or consumption in the United States in 1959,
or unemployment in Ireland in the 1980s. In most cases, the
data can be downloaded to spreadsheets for further treatment.

For a Quick Look at Current Numbers

The best source for the most recent numbers on output,
unemployment, inflation, exchange rates, interest rates,
and stock prices for a large number of countries is the last
four pages of The Economist, published each week (www.
economist.com). The Web site, like many of the Web sites
listed below, contains both information available free to
anyone and information available only to subscribers.

A good source for recent numbers about the U.S. economy
is National Economic Trends, published monthly by the
Federal Reserve Bank of Saint Louis (www.research.stlou-
isfed.org/publications/net/).

For More Detail about the U.S. Economy

A convenient database, with numbers often going back to
the 1960s, for both the United States and other countries,
is the Federal Reserve Economic Database (called FRED),
maintained by the Federal Reserve Bank of Saint Louis. Ac-
cess is free, and much of the data used in this book comes
from that database. (www.research.stlouisfed.org/fred2/)

by the Council of Economic Advisers and published by the
U.S. Government Printing Office in Washington, D.C., gives
a description of current evolutions, as well as numbers for
most major macroeconomic variables, often going back to
the 1950s. (It contains two parts, a report on the economy,
and a set of statistical tables. Both can be found at www.ori-
gin.www.gpoaccess.gov/eop/.)

B A detailed presentation of the most recent numbers for
national income accounts is given in the Survey of Current
Business, published monthly by the U.S. Department of
Commerce, Bureau of Economic Analysis (www.bea.gov).
A user’s guide to the statistics published by the Bureau of
Economic Analysis is given in the Survey of Current Busi-
ness, April 1996.

B The standard reference for national income accounts is
the National Income and Product Accounts of the United
States. Volume 1, 1929-1958, and Volume 2, 1959-1994, are
published by the U.S. Department of Commerce, Bureau of
Economic Analysis (www.bea.gov).

B For data on just about everything, including economic
data, a precious source is the Statistical Abstract of the
United States, published annually by the U.S. Department
of Commerce, Bureau of the Census (www.census.gov/
prod/www/statistical-abstract.html).

Numbers for Other Countries

The Organization for Economic Cooperation and De-
velopment, OECD for short, located in Paris, France (www.
oecd.org), is an organization that includes most of the rich
countries in the world (Australia, Austria, Belgium, Canada,
Chile, the Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Israel, Italy, Japan, Korea,
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Luxembourg, Mexico, the Netherlands, New Zealand, Norway,
Poland, Portugal, the Slovak Republic, Slovenia, Spain, Swe-
den, Switzerland, Turkey, the United Kingdom, and the United
States). Together, these countries account for about 70% of
the world’s output. One strength of the OECD data is that, for
many variables, the OECD tries to make the variables compa-
rable across member countries (or tells you when they are not
comparable). The OECD puts out three useful publications, all
available on the OECD site:

B The first is the OECD Economic Outlook, published twice
a year. In addition to describing current macroeconomic
issues and evolutions, it includes a data appendix, with
data for many macroeconomic variables. The data typically
go back to the 1980s and are reported consistently, both
across time and across countries.

B The second is the OECD Employment Outlook, published
annually. It focuses more specifically on labor-market is-
sues and numbers.

B Occasionally, the OECD puts together current and past
data, and publishes a set of OECD Historical Statistics in
which various years are grouped together.

The main strength of the publications of the Interna-
tional Monetary Fund (IMF for short, located in Washing-
ton, D.C.) is that they cover nearly all of the countries of the
world. The IMF has 187 member countries and provides data
on each of them (www.imf.org).

B A particularly useful IMF publication is the World Eco-
nomic Outlook (WEO for short), which is published twice
a year and which describes major economic events in the
world and in specific member countries. Selected series
associated with the Outlook are available in the WEO da-
tabase, available on the IMF site (www.imf.org/external/
data.htm). Most of the data shown in this chapter come
from this database.

B Two other useful publications are the Global Financial Sta-
bility Report (GFSR for short), which focuses on financial
developments, and the Fiscal Monitor, which focuses on
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fiscal developments. All three publications are available on
the IMF Web site (www.imf.org/external/index.htm).

Historical Statistics

B For long-term historical statistics for the United States, the
basic reference is Historical Statistics of the United States,
Colonial Times to 1970, Parts 1 and 2, published by the U.S.
Department of Commerce, Bureau of the Census (www.
census.gov/prod/www/abs/statab.html).

B For long-term historical statistics for several countries, a
precious data source is Angus Maddison’s Monitoring the
World Economy, 1820-1992, Development Centre Studies,
OECD, Paris, 1995. This study gives data going back to 1820
for 56 countries. Two even longer and broader sources are
The World Economy: A Millenial Perspective, Development
Studies, OECD, 2001, and The World Economy: Historical
Statistics, Development Studies, OECD 2004, both also by
Angus Maddison.

Current Macroeconomic Issues

A number of Web sites offer information and commentaries
about the macroeconomic issues of the day. In addition to The
Economist Web site mentioned earlier, the site maintained by
Nouriel Roubini (www.rgemonitor.com) offers an extensive set
of links to articles and discussions on macroeconomic issues
(by subscription).

Finally, if you still have not found what you were looking for,
a site maintained by Bill Goffe at the State University of New York
(SUNY) (www.rfe.org), lists not only many more data sources, but
also sources for economic information in general, from working
papers, to data, to jokes, to jobs in economics, and to blogs.

Key Terms

Organization for Economic Cooperation and
Development (OECD), 17
International Monetary Fund (IMF), 18
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A Tour of the Book

he words output, unemployment, and inflation appear daily in newspapers and on the evening
news. So when we used these words in Chapter 1, you knew roughly what we were talking about.
It is now time to define these words more precisely, and this is what we do in the first three sec-
tions of this chapter.

Section 2-1 looks at output.
Section 2-2 looks at the unemployment rate.
Section 2-3 looks at the inflation rate.

Section 2-4 introduces two important relations between these three variables:
Okun’s law and the Phillips curve.

Section 2-5 then introduces the three central concepts around which the book is organized:
B The short run: What happens to the economy from year to year
B The medium run: What happens to the economy over a decade or so
B The long run: What happens to the economy over a half century or longer

Building on these three concepts, Section 2-6 gives you the road map to the rest of the book.
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Two economists, Simon
Kuznets, from Harvard Uni-
versity, and Richard Stone,
from Cambridge University,
were given the Nobel Prize
for their contributions to the
development of the national
income and product ac-
counts—a gigantic intellectual
and empirical achievement.

You may come across another
term, gross national product,
or GNP. There is a subtle differ-
ence between “domestic” and
“national,” and thus between
GDP and GNP. We examine the
distinction in Chapter 18 and
in Appendix 1 at the end of the
book. For now, ignore it.

In reality, not only workers
and machines are required for
steel production, but so are
iron ore, electricity, and so on.
We shall ignore these to keep
the example simple.

An intermediate good is a
good used in the production
of another good. Some goods
can be both final goods and
intermediate goods. Potatoes
sold directly to consumers are
final goods. Potatoes used
to produce potato chips are
intermediate goods. Can you
think of other examples?
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2-1 Aggregate Output

Economists studying economic activity in the nineteenth century or during the Great
Depression had no measure of aggregate activity (aggregate is the word macroecono-
mists use for total) on which to rely. They had to put together bits and pieces of infor-
mation, such as the shipments of iron ore or sales at some department stores, to try to
infer what was happening to the economy as a whole.

It was not until the end of World War II that national income and product accounts
(or national income accounts, for short) were put together. Measures of aggregate out-
put have been published on a regular basis in the United States since October 1947.
(You will find measures of aggregate output for earlier times, but these have been con-
structed retrospectively.)

Like any accounting system, the national income accounts first define concepts
and then construct measures corresponding to these concepts. You need only to
look at statistics from countries that have not yet developed such accounts to realize
that precision and consistency in such accounts are crucial. Without precision and
consistency, numbers that should add up do not; trying to understand what is going
on feels like trying to balance someone else’s checkbook. We shall not burden you with
the details of national income accounting here. But because you will occasionally need
to know the definition of a variable and how variables relate to each other, Appendix
1 at the end of the book gives you the basic accounting framework used in the United
States (and, with minor variations, in most other countries) today. You will find it use-
ful whenever you want to look at economic data on your own.

GDP: Production and Income

The measure of aggregate output in the national income accounts is called the gross
domestic product, or GDP, for short. To understand how GDP is constructed, it is best
to work with a simple example. Consider an economy composed of just two firms:

m Firm 1 produces steel, employing workers and using machines to produce the
steel. It sells the steel for $100 to Firm 2, which produces cars. Firm 1 pays its work-
ers $80, leaving $20 in profit to the firm.

B Firm 2 buys the steel and uses it, together with workers and machines, to produce
cars. Revenues from car sales are $200. Of the $200, $100 goes to pay for steel and
$70 goes to workers in the firm, leaving $30 in profit to the firm.

We can summarize this information in a table:

Steel Company (Firm 1) Car Company (Firm 2)

Revenues from sales $100 Revenues from sales $200

Expenses $80 Expenses $170
Wages $80 Wages $70
Steel purchases $100

Profit $20 Profit $30

How would you define aggregate output in this economy? As the sum of the values
of all goods produced in the economy—the sum of $100 from the production of steel
and $200 from the production of cars, so $300? Or as just the value of cars, which is
equal to $200?

Some thought suggests that the right answer must be $200. Why? Because steel
is an intermediate good: It is used in the production of cars. Once we count the
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production of cars, we do not want to count the production of the goods that went into
the production of these cars.
This motivates the first definition of GDP:

1. GDP Is the Value of the Final Goods and Services Produced in the Economy
during a Given Period.

The important word here is final. We want to count only the production of final goods, not

intermediate goods. Using our example, we can make this point in another way. Suppose

the two firms merged, so that the sale of steel took place inside the new firm and was no

longer recorded. The accounts of the new firm would be given by the following table:

Steel and Car Company

Revenues from sales $200
Expenses (wages) $150
Profit $50

All we would see would be one firm selling cars for $200, paying workers
$80 + $70 = $150, and making $20 + $30 = $50 in profits. The $200 measure
would remain unchanged—as it should. We do not want our measure of aggregate out-
put to depend on whether firms decide to merge or not.

This first definition gives us one way to construct GDP: by recording and adding up the
production of all final goods—and this is indeed roughly the way actual GDP numbers are
put together. But it also suggests a second way of thinking about and constructing GDP:

2. GDP Is the Sum of Value Added in the Economy during a Given Period.
The term value added means exactly what it suggests. The value added by a firm is defined
as the value ofits production minus the value of the intermediate goods used in production.

In our two-firms example, the steel company does not use intermediate goods. Its
value added is simply equal to the value of the steel it produces, $100. The car com-
pany, however, uses steel as an intermediate good. Thus, the value added by the car
company is equal to the value of the cars it produces minus the value of the steel it
uses in production, $200 — $100 = $100. Total value added in the economy, or GDP,
equals $100 + $100 = $200. (Note that aggregate value added would remain the
same if the steel and car firms merged and became a single firm. In this case, we would
not observe intermediate goods at all—as steel would be produced and then used to
produce cars within the single firm—and the value added in the single firm would sim-
ply be equal to the value of cars, $200.)

This definition gives us a second way of thinking about GDP. Put together, the
two definitions imply that the value of final goods and services—the first definition
of GDP—can also be thought of as the sum of the value added by all the firms in the
economy—the second definition of GDP.

So far, we have looked at GDP from the production side. The other way of looking
at GDP is from the income side. Go back to our example and think about the revenues
left to a firm after it has paid for its intermediate goods: Some of the revenues go to
pay workers—this component is called labor income. The rest goes to the firm—that
component is called capital income or profit income.

Of the $100 of value added by the steel manufacturer, $80 goes to workers (labor
income) and the remaining $20 goes to the firm (capital income). Of the $100 of value
added by the car manufacturer, $70 goes to labor income and $30 to capital income.
For the economy as a whole, labor income is equal to $150 ($80 + $70), capital
income is equal to $50 ($20 + $30). Value added is equal to the sum of labor income
and capital income is equal to $200 ($150 + $50).

Chapter 2 A Tour of the Book

The labor share in the exam-
ple is thus 75%. In advanced
countries, the share of labor
is indeed typically between 65
and 75%.
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Two lessons to remember:

. GDP is the measure of
aggregate output, which
we can look at from the
production side (aggregate
production), or the income
side (aggregate income);
and

ii. Aggregate production and

aggregate income are always

equal.

Warning! People often use
nominal to denote small
amounts. Economists use
nominal for variables ex-
pressed in current prices. And
they surely do not refer to
small amounts: The numbers
typically run in the billions or
trillions of dollars.
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This motivates the third definition of GDP:

3. GDP Is the Sum of Incomes in the Economy during a Given Period.
To summarize: You can think about aggregate output— GDP—in three different but
equivalent ways.

B From the production side: GDP equals the value of the final goods and services
produced in the economy during a given period.

m Also from the production side: GDP is the sum of value added in the economy dur-
ing a given period.

B From the income side: GDP is the sum of incomes in the economy during a given
period.

Nominal and Real GDP

U.S. GDP was $14,660 billion in 2010, compared to $526 billion in 1960. Was U.S. output
really 28 times higher in 2010 than in 1960? Obviously not: Much of the increase re-
flected an increase in prices rather than an increase in quantities produced. This leads
to the distinction between nominal GDP and real GDP.

Nominal GDP is the sum of the quantities of final goods produced times their
current price. This definition makes clear that nominal GDP increases over time for
two reasons:

m  First, the production of most goods increases over time.
B Second, the prices of most goods also increase over time.

If our goal is to measure production and its change over time, we need to elimi-
nate the effect of increasing prices on our measure of GDP. That’s why real GDP is con-
structed as the sum of the quantities of final goods times constant (rather than current)
prices.

If the economy produced only one final good, say, a particular car model, con-
structing real GDP would be easy: We would use the price of the car in a given year
and then use it to multiply the quantity of cars produced in each year. An example will
help here. Consider an economy that only produces cars—and to avoid issues we shall
tackle later, assume the same model is produced every year. Suppose the number and
the price of cars in three successive years are given by:

Nominal GDP, which is equal to the quantity of cars times their price, goes up from
$200,000 in 2004 to $288,000 in 2005—a 44% increase—and from $288,000 in 2005 to
$338,000 in 2006—a 16% increase.

Quantity Price Nominal Real GDP
Year of Cars of Cars GDP (in 2005 dollars)
2004 10 $20,000 $200,000 $240,000
2005 12 $24,000 $288,000 $288,000
2006 13 $26,000 $338,000 $312,000

m To construct real GDP, we need to multiply the number of cars in each year by a
common price. Suppose we use the price of a car in 2005 as the common price.
This approach gives us in effect real GDP in 2005 dollars.

m  Using this approach, real GDP in 2004 (in 2005 dollars) equals 10 cars X $24,000
percar = $240,000. Real GDP in 2005 (in 2005 dollars) equals 12 cars X $24,000
percar = $288,000, the same as nominal GDP in 2005. Real GDP in 2006 (in 2005
dollars) is equal to 13 X $24,000 = $312,000.
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So real GDP goes up from $240,000 in 2004 to $288,000 in 2005—a 20% increase—
and from $288,000 in 2005 to $312,000 in 2006—an 8% increase.

B Howdifferent would our results have been if we had decided to construct real GDP
using the price of a car in, say, 2006 rather than 2005? Obviously, the level of real
GDP in each year would be different (because the prices are not the same in 2006
as in 2005); but its rate of change from year to year would be the same as above.

The problem in constructing real GDP in practice is that there is obviously more
than one final good. Real GDP must be defined as a weighted average of the output of
all final goods, and this brings us to what the weights should be.

The relative prices of the goods would appear to be the natural weights. If one good
costs twice as much per unit as another, then that good should count for twice as much
as the other in the construction of real output. But this raises the question: What if, as
is typically the case, relative prices change over time? Should we choose the relative
prices of a particular year as weights, or should we change the weights over time? More
discussion of these issues, and of the way real GDP is constructed in the United States,
is left to the appendix to this chapter. Here, what you should know is that the meas-
ure of real GDP in the U.S. national income accounts uses weights that reflect relative
prices and which change over time. The measure is called real GDP in chained (2005)
dollars. We use 2005 because, as in our example above, 2005 is the year when, by con-
struction, real GDP is equal to nominal GDP. It is our best measure of the output of the
U.S. economy, and its evolution shows how U.S. output has increased over time.

Figure 2-1 plots the evolution of both nominal GDP and real GDP since 1960. By
construction, the two are equal in 2005. The figure shows that real GDP in 2010 was
about 4.7 times its level of 1960—a considerable increase, but clearly much less than
the 28-fold increase in nominal GDP over the same period. The difference between the
two results comes from the increase in prices over the period.

The terms nominal GDP and real GDP each have many synonyms, and you are
likely to encounter them in your readings:

® Nominal GDP is also called dollar GDP or GDP in current dollars.
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To be sure, compute real GDP
in 2006 dollars, and compute
the rate of growth from 2004
to 2005, and from 2005 to
2006.

Suppose real GDP was meas-
ured in 2000 dollars rather
than 2005 dollars. Where
would the nominal GDP and
real GDP lines on the graph
intersect?

Figure 2-1

Nominal and real U.S.
GDP, 1960-2010

From 1960 to 2010, nominal
GDP increased by a factor of
28. Real GDP increased by a
factor of about 5.

Source: Series GDPCA,GDPA: Fed-
eral Reserve Economic Data (FRED)
http://research.stlouisfed.org/fred2/
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Warning: One must be care-
ful about how one does the
comparison: Recall the dis-
cussion in Chapter 1 about
the standard of living in China.
This is discussed further in
Chapter 10.

It is actually the subject of one
of the boxes in Chapter 5.

Figure 2-2

Growth rate of U.S. GDP,
1960-2010

Since 1960, the U.S. economy
has gone through a series of
expansions, interrupted by
short recessions. The most
recent recession was the most
severe recession in the period
from 1960 to 2010.

Source: Calculated using series
GDPCA in Figure 2-1
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H Real GDP is also called GDP in terms of goods, GDP in constant dollars, GDP
adjusted for inflation, or GDP in (chained) 2005 dollars or GDP in 2005
dollars—if the year in which real GDP is set equal to nominal GDP is 2005, as is the
case in the United States at this time.

In the chapters that follow, unless we indicate otherwise,

m GDP will refer to real GDP and Y; will denote real GDP in year t.
B Nominal GDP, and variables measured in current dollars, will be denoted by a dol-
lar sign in front of them—for example, $Y; for nominal GDP in year .

GDP: Level versus Growth Rate

We have focused so far on the level of real GDP. This is an important number that gives
the economic size of a country. A country with twice the GDP of another country is
economically twice as big as the other country. Equally important is the level of real
GDP per person, the ratio of real GDP to the population of the country. It gives us the
average standard of living of the country.

In assessing the performance of the economy from year to year, economists focus,
however, on the rate of growth of real GDP, often called just GDP growth. Periods of positive
GDP growth are called expansions. Periods of negative GDP growth are called recessions.

The evolution of GDP growth in the United States since 1960 is given in Figure 2-2.
GDP growth in year ¢ is constructed as (Y; — Y;_;) /Y,_; and expressed as a percent.
The figure shows how the U.S. economy has gone through a series of expansions, inter-
rupted by short recessions. Again, you can see the effects of the crisis: zero growth in
2008, and a large negative growth rate in 2009.

The figure raises a small puzzle. According to the graph, growth was positive in
2001. But you may have heard people refer to the “recession of 2001” Why do they do
so? Because theylook at GDP growth quarter by quarter, rather than year by year. There

8 —
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N
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4| I
1960 1965

T I
1975 1980
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Real GDP, Technological Progress, and

the Price of Computers

A tough problem in computing real GDP is how to deal with
changes in quality of existing goods. One of the most dif-
ficult cases is computers. It would clearly be absurd to as-
sume that a personal computer in 2010 is the same good as
a personal computer produced in 1981 (the year in which
the IBM PC was introduced): The same amount of money
can clearly buy much more computing in 2010 than it could
in 1981. But how much more? Does a 2010 computer pro-
vide 10 times, 100 times, or 1,000 times the computing serv-
ices of a 1981 computer? How should we take into account
the improvements in internal speed, the size of the random
access memory (RAM) or of the hard disk, the fact that com-
puters can access the Internet, and so on?

The approach used by economists to adjust for these
improvements is to look at the market for computers and
how it values computers with different characteristics in
a given year. Example: Suppose the evidence from prices
of different models on the market shows that people are
willing to pay 10% more for a computer with a speed of 3
GHz (3,000 megahertz) rather than 2 GHz. (The first edi-
tion of this book, published in 1996, compared two com-
puters, with speeds of 50 and 16 megaherz, respectively.
This change is a good indication of technological progress.
A further indication of technological progress is that, for
the past few years, progress has not been made by increas-
ing the speed of processors, but rather by using multicore
processors. We shall leave this aspect aside here, but peo-
ple in charge of national income accounts cannot; they
have to take this change into account as well.) Suppose

new computers this year have a speed of 3 GHz compared
to a speed of 2 GHz for new computers last year. And sup-
pose the dollar price of new computers this year is the
same as the dollar price of new computers last year. Then
economists in charge of computing the adjusted price of
computers will conclude that new computers are in fact
10% cheaper than last year.

This approach, which treats goods as providing a col-
lection of characteristics—for computers, speed, mem-
ory, and so on—each with an implicit price, is called
hedonic pricing (“hedone” means “pleasure” in Greek).
It is used by the Department of Commerce—which con-
structs real GDP—to estimate changes in the price of
complex and fast changing goods, such as automobiles
and computers. Using this approach, the Department of
Commerce estimates that, for a given price, the quality of
new computers has increased on average by 18% a year
since 1981. Put another way, a typical personal computer
in 2010 delivers 1.18%9 = 121 times the computing serv-
ices a typical personal computer delivered in 1981.

Not only do computers deliver more services, they have
become cheaper as well: Their dollar price has declined by
about 10% a year since 1981. Putting this together with the
information in the previous paragraph, this implies that
their quality-adjusted price has fallen at an average rate
of 18% + 10% = 28% per year. Put another way, a dol-
lar spent on a computer today buys 1.2829 = 1,285 times
more computing services than a dollar spent on a computer
in 1981.

is no official definition of what constitutes a recession, but the convention is to refer to
a “recession” if the economy goes through at least two consecutive quarters of negative
growth. Although GDP growth was positive for 2001 as a whole, it was negative during
each of the first three quarters of 2001; thus 2001 qualifies as a (mild) recession.

2-2 The Unemployment Rate

Because it is a measure of aggregate activity, GDP is obviously the most important
macroeconomic variable. But two other variables, unemployment and inflation, tell us
about other important aspects of how an economy is performing. This section focuses
on the unemployment rate.

We start with two definitions: Employment is the number of people who have a
job. Unemployment is the number of people who do not have a job but are looking for
one. The labor force is the sum of employment and unemployment:

L = N + U
labor force

employment + unemployment
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The unemployment rate is the ratio of the number of people who are unemployed
to the number of people in the labor force:
U

u=f

unemployment rate = unemployment/labor force

Constructing the unemployment rate is less obvious than you might have thought.
The cartoon above not withstanding, determining whether somebody is employed
is straightforward. Determining whether somebody is unemployed is harder. Recall
from the definition that, to be classified as unemployed, a person must meet two
conditions: that he or she does not have a job, and he or she is looking for one; this
second condition is harder to assess.

Until the 1940s in the United States, and until more recently in most other
countries, the only available source of data on unemployment was the number of
people registered at unemployment offices, and so only those workers who were
registered in unemployment offices were counted as unemployed. This system
led to a poor measure of unemployment. How many of those looking for jobs ac-
tually registered at the unemployment office varied both across countries and
across time. Those who had no incentive to register—for example, those who had
exhausted their unemployment benefits—were unlikely to take the time to come to
the unemployment office, so they were not counted. Countries with less generous
benefit systems were likely to have fewer unemployed registering, and therefore
smaller measured unemployment rates.

Today, most rich countries rely on large surveys of households to compute the
unemployment rate. In the United States, this survey is called the Current Population
Survey (CPS). It relies on interviews of 50,000 households every month. The survey
classifies a person as employed if he or she has a job at the time of the interview; it clas-
sifies a person as unemployed if he or she does not have a job and has been looking for
a job in the last four weeks. Most other countries use a similar definition of unemploy-
ment. In the United States, estimates based on the CPS show that, during 2010, an aver-
age of 139.0 million people were employed, and 14.8 million people were unemployed,
so the unemployment rate was 14.8/(139.0 + 14.8) = 9.6%.

Note that only those looking for a job are counted as unemployed; those who do
not have a job and are not looking for one are counted as not in the labor force. When
unemployment is high, some of the unemployed give up looking for a job and therefore
are no longer counted as unemployed. These people are known as discouraged workers.
Take an extreme example: If all workers without a job gave up looking for one, the
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unemployment rate would equal zero. This would make the unemployment rate a very
poor indicator of what is happening in the labor market. This example is too extreme; in
practice, when the economy slows down, we typically observe both an increase in un-
employment and an increase in the number of people who drop out of the labor force.
Equivalently, a higher unemployment rate is typically associated with a lower participa-
tion rate, defined as the ratio of the labor force to the total population of working age.

Figure 2-3 shows the evolution of unemployment in the United States since 1970.
Since 1960, the U.S. unemployment rate has fluctuated between 3 and 10%, going up
during recessions and down during expansions. Again, you can see the effect of the
crisis, with the unemployment rate reaching a peak at nearly 10% in 2010, the highest
such rate since the 1980s.

Why Do Economists Care about Unemployment?

Economists care about unemployment for two reasons. First, they care about
unemployment because of its direct effect on the welfare of the unemployed. Although
unemployment benefits are more generous today than they were during the Great
Depression, unemployment is still often associated with financial and psychologi-
cal suffering. How much suffering depends on the nature of the unemployment. One
image of unemployment is that of a stagnant pool, of people remaining unemployed
for long periods of time. In normal times, in the United States, this image is not right:
Every month, many people become unemployed, and many of the unemployed find
jobs. When unemployment increases, however, as is the case now, the image becomes
more accurate. Not only are more people unemployed, but also many of them are un-
employed for a long time. For example, the mean duration of unemployment, which
was 9 weeks on average during 2000-2007, increased to 33 weeks in 2010. In short,
when the unemployment increases, not only does unemployment become both more
widespread, but it also becomes more painful.

Chapter 2 A Tour of the Book

Figure 2-3

U.S. unemployment rate,
1960-2010

Since 1960, the U.S. unemploy-
ment rate has fluctuated between
3 and 10%, going down during
expansions, and going up during
recessions. The effect of the crisis
is highly visible, with the unem-
ployment rate reaching close to
10%, the highest such rate since
the 1980s.

Source: Series UNRATE: Federal
Reserve Economic Data (FRED) http://
research.stlouisfed.org/fred2/

At the start of economic re-
form in Eastern Europe in the
early 1990s, unemployment
increased dramatically. But
equally dramatic was the fall
in the participation rate. In
Poland in 1990, 70% of the
decrease in employment was
reflected in early retirements—
by people dropping out of the
labor force rather than becom-
ing unemployed.
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Did Spain Have a 24% Unemployment

Rate in 1994?
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In 1994, the official unemployment rate in Spain reached
24%. (It then decreased steadily, reaching a low of 8% in
2007, only to increase dramatically again since the begin-
ning of the crisis. It now exceeds 20% and is still increasing.
Thus, many of the issues in this Focus box are becoming
relevant again.) This was roughly the same unemployment
rate as in the United States in 1933, the worst year of the
Great Depression. Yet Spain in 1994 looked nothing like the
United States in 1933: There were few homeless, and most
cities looked prosperous. Can we really believe that nearly
one-fifth of the Spanish labor force was looking for work?

To answer this question, we must first examine how the
Spanish unemployment number is put together. Like the
CPS in the United States, unemployment is measured using
alarge survey of 60,000 households. People are classified as
unemployed if they indicate that they are not working but
are seeking work.

Can we be sure that people tell the truth? No. Although
there is no obvious incentive to lie—answers to the survey
are confidential and are not used to determine whether
people are eligible for unemployment benefits—those
who are working in the underground economy may prefer
to play it safe and report that they are unemployed instead.

The size of the underground economy—the part of eco-
nomic activity that is not measured in official statistics, either
because the activity is illegal or because firms and workers
would rather not report it and thus not pay taxes—is an old
issue in Spain. And because of that, we actually know more
about the underground economy in Spain than in many other
countries: In 1985, the Spanish government tried to find out
more and organized a detailed survey of 60,000 individuals.
To try to elicit the truth from those interviewed, the question-
naire asked interviewees for an extremely precise account of
the use of their time, making it more difficult to misreport.
The answers were interesting. The underground economy
in Spain—defined as the number of people working without

declaring it to the social security administration—accounted
for between 10 and 15% of employment. But it was composed
mostly of people who already had a job and were taking a sec-
ond or even a third job. The best estimate from the survey was
that only about 15% of the unemployed were in fact working.
This implied that the unemployment rate, which was officially
21% at the time, was in fact closer to 18%, still a very high
number. In short, the Spanish underground economy was sig-
nificant, but it just was not the case that most of the Spanish
unemployed work in the underground economy.

How did the unemployed survive? Did they survive be-
cause unemployment benefits were unusually generous in
Spain? No. Except for very generous unemployment ben-
efits in two regions, Andalusia and Extremadura—which,
not surprisingly, had even higher unemployment than the
rest of the country—unemployment benefits were roughly
in line with unemployment benefits in other OECD coun-
tries. Benefits were typically 70% of the wage for the first six
months, and 60% thereafter. They were given for a period of
4 to 24 months, depending on how long people had worked
before becoming unemployed. The 30% of the unemployed
who had been unemployed for more than two years did not
receive unemployment benefits.

So how did they survive? A key to the answer lies with
the Spanish family structure. The unemployment rate was
highest among the young: In 1994, it was close to 50% for
those between 16 and 19, and around 40% for those be-
tween 20 and 24. The young typically stay at home until
their late 20s, and have increasingly done so as unemploy-
ment increased. Looking at households rather than at
individuals, the proportion of households where nobody
was employed was less than 10% in 1994; the proportion
of households that received neither wage income nor un-
employment benefits was around 3%. In short, the family
structure, and transfers from the rest of the family, were the
factors that allowed many of the unemployed to survive.

Second, economists also care about the unemployment rate because it provides

a signal that the economy may not be using some of its resources efficiently. Many
workers who want to work do not find jobs; the economy is not utilizing its human
resources efficiently. From this viewpoint, can very low unemployment also be a prob-
lem? The answer is yes. Like an engine running at too high a speed, an economy in
which unemployment is very low may be overutilizing its resources and run into labor
shortages. How low is “too low”? This is a difficult question, a question we will take up
at more length later in the book. The question came up in 2000 in the United States. At
the end of 2000, some economists worried that the unemployment rate, 4% at the time,
was indeed too low. So, while they did not advocate triggering a recession, they favored
lower (but positive) output growth for some time, so as to allow the unemployment
rate to increase to a somewhat higher level. It turned out that they got more than they
had asked for: a recession rather than a slowdown.

It is probably because of
statements like this that eco-
nomics is known as the “dis-
mal science.”
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2-3 The Inflation Rate

Inflation is a sustained rise in the general level of prices—the price level. The infla-
tion rate is the rate at which the price level increases. (Symmetrically, deflation is
a sustained decline in the price level. It corresponds to a negative inflation rate).

The practical issue is how to define the price level so the inflation rate can be
measured. Macroeconomists typically look at two measures of the price level, at two
price indexes: the GDP deflator and the Consumer Price Index.

The GDP Deflator

We saw earlier how increases in nominal GDP can come either from an increase in real
GDP, or from an increase in prices. Put another way, if we see nominal GDP increase
faster than real GDP, the difference must come from an increase in prices.

This remark motivates the definition of the GDP deflator. The GDP deflator in year
t, P,, is defined as the ratio of nominal GDP to real GDP in year ¢:

_ Nominal GDP, ﬁ
‘" RealGDP, Y,

Note that, in the year in which, by construction, real GDP is equal to nominal GDP
(2005 at this point in the United States), this definition implies that the price level is
equal to 1. This is worth emphasizing: The GDP deflator is called an index number. Its
level is chosen arbitrarily—here it is equal to 1 in 2005—and has no economic interpre-
tation. But its rate of change, (P, — P,_1) /P,—; (which we shall denote by 7, in the rest
of the book), has a clear economic interpretation: It gives the rate at which the general
level of prices increases over time—the rate of inflation.

One advantage to defining the price level as the GDP deflator is that it implies a
simple relation among nominal GDP, real GDP, and the GDP deflator. To see this, reor-
ganize the previous equation to get:

$Y, = P Y,

Nominal GDP is equal to the GDP deflator times real GDP. Or, putting it in terms of
rates of change: The rate of growth of nominal GDP is equal to the rate of inflation plus
the rate of growth of real GDP.

The Consumer Price Index

The GDP deflator gives the average price of output—the final goods produced in the
economy. But consumers care about the average price of consumption—the goods
they consume. The two prices need not be the same: The set of goods produced in the
economy is not the same as the set of goods purchased by consumers, for two reasons:

®  Some of the goods in GDP are sold not to consumers but to firms (machine tools,
for example), to the government, or to foreigners.

B Some of the goods bought by consumers are not produced domestically but are
imported from abroad.

To measure the average price of consumption, or, equivalently, the cost of living,
macroeconomists look at another index, the Consumer Price Index, or CPI. The CPI has
been in existence in the United States since 1917 and is published monthly (in contrast,
numbers for GDP and the GDP deflator are only constructed and published quarterly).

The CPI gives the cost in dollars of a specific list of goods and services over
time. The list, which is based on a detailed study of consumer spending, attempts to
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Deflation is rare, but it hap-
pens. Japan has had defla-
tion, off and on, since the
late 1990s. The United States
experienced deflation in
the 1930s during the Great
Depression.

Index numbers are often set
equal to 100 (in the base year)
rather than to 1. If you look at
the Economic Report of the
President (see Chapter 1) you
will see that the GDP deflator,
reported in Table B-3, is equal
to 100 for 2005 (the base year),
103.2 in 2006, and so on.

Compute the GDP deflator and
the associated rate of inflation
from 2004 to 2005 and from
2005 to 2006 in our car exam-
ple in Section 2-1, when real
GDP is constructed using the
2005 price of cars as the com-
mon price.

For a refresher, see Appendix 2,
Proposition 7.

Do not confuse the CPI with the
PPI, or producer price index,
which is an index of prices of
domestically produced goods
in manufacturing, mining, ag-
riculture, fishing, forestry, and
electric utility industries.
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Figure 2-4

Inflation rate, using the
CPI and the GDP deflator,
1960-2010

The inflation rates, com-
puted using either the CPI or
the GDP deflator, are largely
similar.

Source: Calculated using series
GDPDEF, CPI-AUSCL Federal Re-
serve Economic Data (FRED) http://
research.stlouisfed.org/fred2/

Do not ask why such a strange
base period was chosen.
Nobody seems to remember.

You may wonder why the effect
of the increases in the price of
oil since 1999 is much less vis-
ible in the figure. The answer:
The increases have taken place
more slowly over time, and
other factors have worked in
the opposite direction.
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represent the consumption basket of a typical urban consumer and is updated roughly
only once every 10 years.

Each month, Bureau of Labor Statistics (BLS) employees visit stores to find out
what has happened to the price of the goods on the list; prices are collected in 87 cit-
ies, from about 23,000 retail stores, car dealerships, gas stations, hospitals, and so on.
These prices are then used to construct the Consumer Price Index.

Like the GDP deflator (the price level associated with aggregate output, GDP), the CPI
is an index. It is set equal to 100 in the period chosen as the base period and so its level has
no particular significance. The current base period is 1982 to 1984, so the average for the
period 1982 to 1984 is equal to 100. In 2010, the CPI was 222.8; thus, it cost more than twice
as much in dollars to purchase the same consumption basket than in 1982-1984.

You may wonder how the rate of inflation differs depending on whether the GDP
deflator or the CPI is used to measure it. The answer is given in Figure 2-4, which plots
the two inflation rates since 1960 for the United States. The figure yields two conclusions:

m The CPI and the GDP deflator move together most of the time. In most years, the
two inflation rates differ by less than 1%.
B Butthere are clear exceptions. In 1979 and 1980, the increase in the CPI was signifi-

cantly larger than the increase in the GDP deflator. The reason is not hard to find. Re-
call that the GDP deflator is the price of goods produced in the United States, whereas
the CPI is the price of goods consumed in the United States. That means when the
price of imported goods increases relative to the price of goods produced in the United
States, the CPI increases faster than the GDP deflator. This is precisely what happened
in 1979 and 1980. The price of oil doubled. And although the United States is a pro-
ducer of oil, it produces much less than it consumes: It was and still is a major oil im-
porter. The result was a large increase in the CPI compared to the GDP deflator.

In what follows, we shall typically assume that the two indexes move together so we
do not need to distinguish between them. we shall simply talk about the price level and
denote it by P,, without indicating whether we have the CPI or the GDP deflator in mind.

Why Do Economists Care about Inflation?

If a higher inflation rate meant just a faster but proportional increase in all prices and
wages—a case called pure inflation—inflation would be only a minor inconvenience,
as relative prices would be unaffected.
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Take, for example, the workers’ real wage—the wage measured in terms of goods
rather than in dollars. In an economy with 10% more inflation, prices would increase
by 10% more a year. But wages would also increase by 10% more a yeatr, so real wages
would be unaffected by inflation. Inflation would not be entirely irrelevant; people
would have to keep track of the increase in prices and wages when making decisions.
But this would be a small burden, hardly justifying making control of the inflation rate
one of the major goals of macroeconomic policy.

So why do economists care about inflation? Precisely because there is no such
thing as pure inflation:

B During periods of inflation, not all prices and wages rise proportionately. Because they
don't, inflation affects income distribution. For example, retirees in many countries re-
ceive payments that do not keep up with the price level, so they lose in relation to other
groups when inflation is high. This is not the case in the United States, where Social
Security benefits automatically rise with the CPI, protecting retirees from inflation. But
during the very high inflation that took place in Russia in the 1990s, retirement pen-
sions did not keep up with inflation, and many retirees were pushed to near starvation.

H Inflation leads to other distortions. Variations in relative prices also lead to more
uncertainty, making it harder for firms to make decisions about the future, such
as investment decisions. Some prices, which are fixed by law or by regulation, lag
behind the others, leading to changes in relative prices. Taxation interacts with
inflation to create more distortions. If tax brackets are not adjusted for inflation,
for example, people move into higher and higher tax brackets as their nominal in-
come increases, even if their real income remains the same.

If inflation is so bad, does this imply that deflation (negative inflation) is good?

The answer is no. First, high deflation (a large negative rate of inflation) would create
many of the same problems as high inflation, from distortions to increased uncertainty. Sec-
ond, as we shall see later in the book, even alow rate of deflation limits the ability of monetary
policy to affect output. So what is the “best” rate of inflation? Most macroeconomists believe
that the best rate of inflation is a low and stable rate of inflation, somewhere between 1 and
4%. We shall look at the pros and cons of different rates of inflation later in the book.

2-4 Output, Unemployment, and the Inflation
Rate: Okun’s Law and the Phillips Curve

We have looked separately at the three main dimensions of aggregate economic activ-
ity: output growth, the unemployment rate, and the inflation rate. Clearly they are not
independent, and much of this book will be spent looking at the relations among them
in detail. But it is useful to have a first look now.

Okun’s Law

Intuition suggests that if output growth is high, unemployment will decrease, and this is
indeed true. This relation was first examined by American economist Arthur Okun and
for this reason has become known as Okun’s law. Figure 2-5 plots the change in the un-
employment rate on the vertical axis against the rate of growth of output on the horizon-
tal axis for the United States since 1960. It also draws the line that best fits the cloud of
points in the figure. Looking at the figure and the line suggests two conclusions:

B The line is downward sloping and fits the cloud of points quite well. Put in eco-
nomic terms: There is a tight relation between the two variables: Higher output
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This is known as bracket creep.
In the United States, the tax
brackets are adjusted automat-
ically for inflation: If inflation is
5%, all tax brackets also go up
by 5% —in other words, there is
no bracket creep.

Newspapers sometimes con-
fuse deflation and recession.
They may happen together but
they are not the same. Deflation
is a decrease in the price level.
A recession is a decrease in
real output.

Arthur Okun was an adviser
to President Kennedy in
the 1960s. Okun’s law is, of
course, not a law, but an em-
pirical regularity.
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Figure 2-5

Changes in the
unemployment rate versus
output growth in the
United States, 1960-2010

Output growth that is higher
than usual is associated with
a reduction in the unemploy-
ment rate; output growth that
is lower than usual is associ-
ated with an increase in the
unemployment rate.

Source: See Figures 2-2 and 2-3.

Such a graph, plotting one
variable against another, is
called a scatterplot. The line
is called a regression line. For
more on regressions, see Ap-
pendix 3.

It should probably be known
as the Phillips relation, but it is
too late to change that.
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growth leads to a decrease in unemployment. The slope of the line is —0.4. This
implies that, on average, an increase in the growth rate of 1% decreases the unem-
ployment rate by roughly —0.4%. This is why unemployment goes up in recessions
and down in expansions. This relation has a simple but important implication: The
key to decreasing unemployment is a high enough rate of growth.

B This vertical line crosses the horizontal axis at the point where output growth is
roughly equal to 3%. In economic terms: It takes a growth rate of about 3% to keep
unemployment constant. This is for two reasons. The first is that population, and
thus the labor force, increases over time, so employment must grow over time just to
keep the unemployment rate constant. The second is that output per worker is also
increasing with time, which implies that output growth is higher than employment
growth. Suppose, for example, that the labor force grows at 1% and that output per
worker grows at 2%. Then output growth must be equal to 3% (1% + 2% ) just to
keep the unemployment rate constant.

The Phillips Curve

Okun'’s law implies that, with strong enough growth, one can decrease the unemploy-
ment rate to very low levels. But intuition suggests that, when unemployment becomes
very low, the economy is likely to overheat, and that this will lead to upward pressure
on inflation. And, to a large extent, this is true. This relation was first explored in 1958
by a New Zealand economist, A. W. Phillips, and has become known as the Phillips
curve. Phillips plotted the rate of inflation against the unemployment rate. Since then,
the Phillips curve has been redefined as a relation between the change in the rate of
inflation and the unemployment rate. Figure 2-6 plots the change in the inflation rate
(measured using the CPI) on the vertical axis against the unemployment rate on the
horizontal axis, together with the line that fits the cloud of points best, for the United
States since 1960. Looking at the figure again suggests two conclusions:

B Theline is downward sloping, although the fit is not as tight as it was for Okun’s
law: Higher unemployment leads, on average, to a decrease in inflation; lower
unemployment leads to an increase in inflation. But this is only true on average.
Sometimes, high unemployment is associated with an increase in inflation.
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The line crosses the horizontal axis at the point where the unemployment rate is
roughly equal to 6%. In economic terms: When unemployment has been below 6%,
inflation has typically increased, suggesting that the economy was overheating, oper-
ating above its potential. When unemployment has been above 6%, inflation has typi-
cally decreased, suggesting that the economy was operating below potential. But, again
here, the relation is not tight enough that the unemployment rate at which the econ-
omy overheats can be pinned down very precisely. This explains why some economists
believe that we should try to maintain a lower unemployment rate, say 4 or 5%, and oth-
ers believe that it may be dangerous, leading to overheating and increasing inflation.

Clearly, a successful economy is an economy that combines high output growth, low
unemployment, and low inflation. Can all these objectives be achieved simultane-
ously? Is low unemployment compatible with low and stable inflation? Do policy mak-
ers have the tools to sustain growth, to achieve low unemployment while maintaining
low inflation? These are the questions we shall take up as we go through the book. The
next two sections give you the road map.

2-5 The Short Run, the Medium Run,
the Long Run

What determines the level of aggregate output in an economy?

Reading newspapers suggests a first answer: Movements in output come from move-
ments in the demand for goods. You probably have read news stories that begin like
this: “Production and sales of automobiles were higher last month due to a surge in
consumer confidence, which drove consumers to showrooms in record numbers.” Sto-
ries like these highlight the role demand plays in determining aggregate output; they
point to factors that affect demand, ranging from consumer confidence to interest rates.
But, surely, no amount of Indian consumers rushing to Indian showrooms can
increase India’s output to the level of output in the United States. This suggests
a second answer: What matters when it comes to aggregate output is the sup-
ply side—how much the economy can produce. How much can be produced de-
pends on how advanced the technology of the country is, how much capital it is
using, and the size and the skills of its labor force. These factors—not consumer
confidence—are the fundamental determinants of a country’s level of output.
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Figure 2-6

Changes in the

inflation rate versus the
unemployment rate in the
United States, 1960-2010

A low unemployment rate
leads to an increase in the in-
flation rate, a high unemploy-
ment rate to a decrease in the
inflation rate.

Source: See Figures 2-3 and 2-4.
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The previous argument can be taken one step further: Neither technology, nor cap-
ital, nor skills are given. The technological sophistication of a country depends on
its ability to innovate and introduce new technologies. The size of its capital stock
depends on how much people save. The skills of workers depend on the quality
of the country’s education system. Other factors are also important: If firms are
to operate efficiently, for example, they need a clear system of laws under which
to operate and an honest government to enforce those laws. This suggests a third
answer: The true determinants of output are factors like a country’s education sys-
tem, its saving rate, and the quality of its government. If we want to understand
what determines the level of output, we must look at these factors.

You might be wondering at this point, which of the three answers is right? The fact

is that all three are right. But each applies over a different time frame:

In the short run, say, a few years, the first answer is the right one. Year-to-year
movements in output are primarily driven by movements in demand. Changes
in demand, perhaps due to changes in consumer confidence or other factors, can
lead to a decrease in output (a recession) or an increase in output (an expansion).
In the medium run, say, a decade, the second answer is the right one. Over the me-
dium run, the economy tends to return to the level of output determined by supply
factors: the capital stock, the level of technology, and the size of the labor force. And,
over a decade or so, these factors move sufficiently slowly that we can take them as
given.

In the long run, say, a few decades or more, the third answer is the right one. To
understand why China has been able to achieve such a high growth rate since
1980, we must understand why both the capital stock and the level of technology
in China are increasing so fast. To do so, we must look at factors like the education
system, the saving rate, and the role of the government.

This way of thinking about the determinants of output underlies macroeconomics,

and it underlies the organization of this book.

2-6 A Tour of the Book

The book is organized in three parts: A core; two extensions; and, finally, a comprehen-
sive look at the role of macroeconomic policy. This organization is shown in Figure 2-7.
We now describe it in more detail.

The Core

The core is composed of three parts—the short run, the medium run, and the long run.

Chapters 3 to 5 look at how output is determined in the short run. To focus on
the role of demand, we assume that firms are willing to supply any quantity at a
given price. In other words, we ignore supply constraints. Chapter 3 looks at the
goods market. Chapter 4 focuses on financial markets. Chapter 5 puts the goods
and financial markets together. The resulting framework is known as the IS-LM
model. Developed in the late 1930s, the IS-LM model still provides a simple way
of thinking about the determination of output in the short run, and it remains a
basic building block of macroeconomics. It also allows for a first pass at studying
the effects of fiscal policy and monetary policy on output.
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Introduction

A tour of the world (Chapter 1)
A tour of the book (Chapter 2)

The short run (/S-LM)

. E .
Extension Chapieeiztiols xtension
DfpECElionE . The open economy
Chapters < The medium run (AS-AD) D Chapters 18 to 21
14 to 17 Chapters 6 to 9
The long run

Chapters 10 to 13

Back to policy

Chapters 22 to 24

Epilogue

Chapter 25

m Chapters 6 to 9 develop the supply side and look at how output is determined in
the medium run. Chapter 6 introduces the labor market. Chapter 7 puts together
goods, financial, and labor markets and shows you how to think about the deter-
mination of output both in the short run and in the medium run. The resulting
framework is called the aggregate supply-aggregate demand AS-AD model and,
together with the IS-LM, is another workhorse of macroeconomics. Chapter 8
focuses on the relation between unemployment, inflation, and money growth. By
then, you will have all the elements we need to take a first detailed look at the crisis.
The crisis is unusual in a number of ways. The initial shock is a major shock to the
financial system. Both monetary and fiscal policies are facing sharp constraints. As
a result, the crisis is much deeper than a standard recession, and the recovery is
proving to be very slow. This is the subject of Chapter 9.

m Chapters 10 to 13 focus on the long run. Chapter 10 introduces the relevant facts
by looking at the growth of output both across countries and over long periods of
time. Chapters 11 and 12 discuss how both capital accumulation and technologi-
cal progress determine growth. Chapter 13 looks at the interaction among techno-
logical progress, wages, and unemployment.

Extensions

The core chapters give you a way of thinking about how output (and unemployment,
and inflation) is determined over the short, medium, and long run. However, they
leave out several elements, which are explored in two extensions:

B Expectations play an essential role in macroeconomics. Nearly all the economic
decisions people and firms make—whether or not to buy a car, whether to buy
bonds or to buy stocks, whether or not to build a new plant—depend on their
expectations about future income, future profits, future interest rates, and so on.
Fiscal and monetary policy affect economic activity not only through their direct
effects, but also through their effects on people’s and firms’ expectations. While we
touch on these issues in the core, Chapters 14 to 17 offer a more detailed treatment
and draw the implications for fiscal and monetary policy.
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Figure 2-7

The organization
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B The core chapters treat the economy as closed, ignoring its interactions with the
rest of the world. But the fact is, economies are increasingly open, trading goods
and services and financial assets with one another. As a result, countries are be-
coming more and more interdependent. The nature of this interdependence and
the implications for fiscal and monetary policy are the topics of Chapters 18 to 21.

Back to Policy

Monetary policy and fiscal policy are discussed in nearly every chapter of this book.
But once the core and the extensions have been covered, it is useful to go back and put
things together in order to assess the role of policy.

m Chapter 22 focuses on general issues of policy, whether macroeconomists really
know enough about how the economy works to use policy as a stabilization tool at
all, and whether policy makers can be trusted to do what is right.

m Chapters 23 and 24 return to the role of fiscal and monetary policy.

Epilogue

Macroeconomics is not a fixed body of knowledge. It evolves over time. The final chapter,
Chapter 25, looks at the history of macroeconomics and how macroeconomists have come
to believe what they believe today. From the outside, macroeconomics sometimes looks
like a field divided among schools—“Keynesians,” “monetarists,” “new classicals,” “supply-
siders,” and so on—hurling arguments at each other. The actual process of research is more
orderly and more productive than this image suggests. We identify what we see as the main
differences among macroeconomists, the set of propositions that define the core of

macroeconomics today, and the challenges posed to macroeconomists by the crisis.
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We can think of GDP, the measure of aggregate output,
in three equivalent ways: (1) GDP is the value of the fi-
nal goods and services produced in the economy during
a given period; (2) GDP is the sum of value added in the
economy during a given period; and (3) GDP is the sum of
incomes in the economy during a given period.

Nominal GDP is the sum of the quantities of final goods
produced times their current prices. This implies that
changes in nominal GDP reflect both changes in quanti-
ties and changes in prices. Real GDP is a measure of output.
Changes in real GDP reflect changes in quantities only.

A person is classified as unemployed if he or she does not
have a job and is looking for one. The unemployment rate
is the ratio of the number of people unemployed to the
number of people in the labor force. The labor force is
the sum of those employed and those unemployed.
Economists care about unemployment because of the hu-
man cost it represents. They also look at unemployment
because it sends a signal about how efficiently the economy
is using its resources. High unemployment indicates that
the country is not utilizing its resources efficiently.
Inflation is a rise in the general level of prices—the price
level. The inflation rate is the rate at which the price level
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increases. Macroeconomists look at two measures of the
price level. The first is the GDP deflator, which is the av-
erage price of the goods produced in the economy. The
second is the Consumer Price Index (CPI), which is the av-
erage price of goods consumed in the economy.

Inflation leads to changes in income distribution, to distor-
tions, and to increased uncertainty.

There are two important relations among output, unem-
ployment, and inflation. The first, called Okun’s law, is a
relation between output growth and the change in unem-
ployment: High output growth typically leads to a decrease
in the unemployment rate. The second, called the Phillips
curve, is a relation between unemployment and inflation:
A low unemployment rate typically leads to an increase in
the inflation rate.

Macroeconomists distinguish between the short run (a few
years), the medium run (a decade), and the long run (a few
decades or more). They think of output as being determined
by demand in the short run. They think of output as being
determined by the level of technology, the capital stock, and
the labor force in the medium run. Finally, they think of out-
put as being determined by factors like education, research,
saving, and the quality of government in the long run.
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Questions and Problems

QUICK CHECK

All Quick Check questions and problems are available
on MyEconLab.

1. Using the information in this chapter, label each of the fol-
lowing statements true, false, or uncertain. Explain briefly.

a. U.S. GDP was 28 times higher in 2010 than it was in 1960.

b. When the unemployment rate is high, the participation
rate is also likely to be high.

c. The rate of unemployment tends to fall during expansions
and rise during recessions.

d. If the Japanese CPIis currently at 108 and the U.S. CPI is at
104, then the Japanese rate of inflation is higher than the
U.S. rate of inflation.

e. The rate of inflation computed using the CPI is a better
index of inflation than the rate of inflation computed using
the GDP deflator.

f. Okun’s law shows that when output growth is lower than
normal, the unemployment rate tends to rise.

g. Periods of negative GDP growth are called recessions.

h. When the economy is functioning normally, the unem-
ployment rate is zero.

i. The Phillips curve is a relation between the level of inflation
and the level of unemployment.

2. Suppose you are measuring annual U.S. GDP by adding up the
final value of all goods and services produced in the economy. De-
termine the effect on GDP of each of the following transactions.
a. A seafood restaurant buys $100 worth of fish from a
fisherman.
b. A family spends $100 on a fish dinner at a seafood restaurant.
c. Delta Air Lines buys a new jet from Boeing for $200 million.
d. The Greek national airline buys a new jet from Boeing for
$200 million.
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e. Delta Air Lines sells one of its jets to Denzel Washington
for $100 million.

3. During a given year, the following activities occur:

i. A silver mining company pays its workers $200,000 to
mine 75 pounds of silver. The silver is then sold to a jew-
elry manufacturer for $300,000.

ii. The jewelry manufacturer pays its workers $250,000 to
make silver necklaces, which the manufacturer sells di-
rectly to consumers for $1,000,000.

a. Using the production-of-final-goods approach, what is
GDP in this economy?

b. Whatis the value added at each stage of production? Using
the value-added approach, what is GDP?

c. What are the total wages and profits earned? Using the
income approach, what is GDP?

4. An economy produces three goods: cars, computers, and
oranges. Quantities and prices per unit for years 2005 and 2006
are as follows:

2005 2006
Quantity Price Quantity Price
Cars 10  $2000 12 $3000
Computers 4 $1000 6 $500
Oranges 1000 $1 1000 $1

a. What is nominal GDP in 2005 and in 2006? By what per-
centage does nominal GDP change from 2005 to 2006?

b. Using the prices for 2005 as the set of common prices,
what is real GDP in 2005 and in 2006? By what percentage
does real GDP change from 2005 to 2006?
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c. Using the prices for 2006 as the set of common prices,
what is real GDP in 2005 and in 2006? By what percentage
does real GDP change from 2005 to 2006?

d. Why are the two output growth rates constructed in (b) and
(c) different? Which one is correct? Explain your answer.

5. Consider the economy described in Problem 4.

a. Use the prices for 2005 as the set of common prices to
compute real GDP in 2005 and in 2006. Compute the GDP
deflator for 2005 and for 2006 and compute the rate of in-
flation from 2005 to 2006.

b. Use the prices for 2006 as the set of common prices to
compute real GDP in 2005 and in 2006. Compute the GDP
deflator for 2005 and for 2006 and compute the rate of in-
flation from 2005 to 2006.

c. Why are the two rates of inflation different? Which one is
correct? Explain your answer.

6. Consider the economy described in Problem 4.

a. Construct real GDP for years 2005 and 2006 by using the
average price of each good over the two years.

b. Bywhat percentage does real GDP change from 2005 to 2006?
c. What is the GDP deflator in 2005 and 2006? Using the GDP
deflator, what is the rate of inflation from 2005 to 2006?

d. Is this an attractive solution to the problems pointed out in
Problems 4 and 5 (i.e., two different growth rates and two
different inflation rates, depending on which set of prices
is used)? (The answer is yes and is the basis for the con-
struction of chained-type deflators. See the appendix to
this chapter for more discussion.)

7. Using macroeconomic relations:

a. Okun’s law stated that when output growth is higher than
usual, the unemployment rate tends to fall. Explain why
usual output growth is positive.

b. In which year, a year where output growth is 2% or a year
where output growth is -2%, will the unemployment rate rise
more?

c. The Phillips curve is a relation between the change in the
inflation rate and the level of the unemployment rate.
Using the Phillips curve, is the unemployment rate zero
when the rate of inflation is neither rising nor falling.

d. The Phillips curve is often portrayed a line with a negative
slope. In the text, the slope is -0.4. In your opinion, is this
a “better” economy if the line has a large slope, say -0.8, or
a smaller slope, say -0.2?

DIG DEEPER
All Dig Deeper questions and problems are available
on MyEconLab.
8. Hedonic pricing
As the first Focus box in this chapter explains, it is difficult to
measure the true increase in prices of goods whose characteristics
change over time. For such goods, part of any price increase can
be attributed to an increase in quality. Hedonic pricing offers a
method to compute the quality-adjusted increase in prices.
a. Consider the case of a routine medical checkup. Name
some reasons you might want to use hedonic pricing to
measure the change in the price of this service.
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Now consider the case of a medical checkup for a pregnant
woman. Suppose that a new ultrasound method is introduced.
In the first year that this method is available, half of doctors
offer the new method, and half offer the old method. A checkup
using the new method costs 10% more than a checkup using the
old method.

b. In percentage terms, how much of a quality increase does
the new method represent over the old method? (Hint:
Consider the fact that some women choose to see a doctor
offering the new method when they could have chosen to
see a doctor offering the old method.)

Nouw, in addition, suppose that in the first year the new ultra-
sound method is available, the price of checkups using the new
method is 15% higher than the price of checkups in the previous
year (when everyone used the old method).

c. How much of the higher price for checkups using the new
method (as compared to checkups in the previous year) re-
flects a true price increase of checkups and how much repre-
sents a quality increase? In other words, how much higher is
the quality-adjusted price of checkups using the new method
as compared to the price of checkups in the previous year?

In many cases, the kind of information we used in parts (b) and
(¢) is not available. For example, suppose that in the year the
new ultrasound method is introduced, all doctors adopt the
new method, so the old method is no longer used. In addition,
continue to assume that the price of checkups in the year the
new method is introduced is 15% higher than the price of check-
ups in the previous year (when everyone used the old method).
Thus, we observe a 15% price increase in checkups, but we real-
ize that the quality of checkups has increased.

d. Under these assumptions, what information required to
compute the quality-adjusted price increase of checkups
is lacking? Even without this information, can we say any-
thing about the quality-adjusted price increase of check-
ups? Is it more than 15%? less than 15%? Explain.

9. Measured and true GDP
Suppose that instead of cooking dinner for an hour, you de-
cide to work an extra hour, earning an additional $12. You then
purchase some (takeout) Chinese food, which costs you $10.
a. By how much does measured GDP increase?
b. Do you think the increase in measured GDP accurately re-
flects the effect on output of your decision to work? Explain.

EXPLORE FURTHER
10. Comparing the recessions of 2009 and 2001:

One very easy source for data is the Federal Reserve Bank
of St. Louis FRED database. The series that measures real GDP
is GDPCI, real GDP in each quarter of the year expressed
at a seasonally adjusted annual rate (denoted SAAR). The
monthly series for the unemployment rate is UNRATE. You
can download these series in a variety of ways from this
database.

a. Look at the data on quarterly real GDP growth from 1999
through 2001 and then from 2007 through 2009. Which
recession has larger negative values for GDP growth, the
recession centered on 2000 or the recession centered on
2008?



b. The unemployment rate is series UNRATE. Is the unem-
ployment rate higher in the 2001 recession or the 2009
recession?

c. The National Bureau of Economic Research (NBER), which
dates recessions, identified a recession beginning in March
2001 and ending in November 2001. The equivalent dates
for the next, longer recession were December 2007 ending

Further Readings

B If you want to learn more about the definition and the con-
struction of the many economic indicators that are regu-
larly reported on the news—from the help-wanted index to
the retail sales index—two easy-to-read references are:
The Guide to Economic Indicators, by Norman Frumkin,
3rd edition, M.E. Sharpe, 4th edition, New York, 2005.

The Economist Guide to Economic Indicators, by the staff of
The Economist, 6th edition, Bloomberg, New York, 2007.

In 1995, the U.S. Senate set up a commission to study the
construction of the CPI and make recommendations about
potential changes. The commission concluded that the rate
of inflation computed using the CPI was on average about
1% too high. If this conclusion is correct, this implies in
particular that real wages (nominal wages divided by the
CPI) have grown 1% more per year than is currently being
reported. For more on the conclusions of the commission
and some of the exchanges that followed, read Consumer
Prices, the Consumer Price Index, and the Cost of Living,

APPENDIX: The Construction of Real

The example we used in the chapter had only one final good—
cars—so constructing real GDP was easy. But how do we con-
struct real GDP when there is more than one final good? This

June 2009. In other words, according to the NBER, the econ-
omy began a recovery in November 2001 and in June 2009.
Given your answers to parts (a) and (b), do you think the
labor market recovered as quickly as GDP? Explain.
For more on NBER recession dating, visit www.nber.org. This
site provides a history of recession dates and some discussion of
their methodology.

by Michael Boskin et al., Journal of Economic Perspectives,
1998, 12(1): pp. 3-26.

For a short history of the construction of the National In-
come Accounts, read GDP: One of the Great Inventions of the
20th Century, Survey of Current Business, January 2000, 1-9.
(www.bea.gov/bea/articles/beawide/2000/01000d.pdf)
For a discussion of some of the problems involved in meas-
uring activity, read “What We Don’t Know Could Hurt Us;
Some Reflections on the Measurement of Economic Activ-
ity,” by Katherine Abraham, Journal of Economic Perspec-
tives, 2005, 19(3): pp. 3-18.

To see why it is hard to measure the price level and output
correctly, read “Viagra and the Wealth of Nations” by Paul
Krugman, 1998 (www.pkarchive.org/theory/viagra.html).
(Paul Krugman is an economist at Princeton University and
a columnist at the New York Times. His columns are opin-
ionated, insightful, and fun to read.)

GDP, and Chain-Type Indexes

This information is summarized in the following table.

Nominal GDP in Year 0 and in Year 1.

appendix gives the answer. v
To understand how real GDP in an economy with many ear 0
final goods is constructed, all you need to do is look at an Quantity $ Price $ Value
economy where there are just two final goods. What works for | potatoes (pounds) 10 1 10
two goods works just as well for millions of g00(.is. Wine (bottles), 5 5 10
Suppose that an economy produces two final goods, say 20
wine and potatoes: Nominal GDP
B Inyear 0, it produces 10 pounds of potatoes at a price of $1 Year 1
a pound, and 5 bottles of wine at a price of $2 a bottle. Quantity  $ Price $ Value
B Inyear 1, it produces 15 pounds of potatoes at a price of $1 | potatoes (pounds) 15 1 15
a poulnd, and 5.bottles of. wine at a price of $3 a bottle. . Wine (bottles) 5 3 15
B Nominal GDP in year 0 is therefore equal to $20. Nominal 30
GDP in year 1 is equal to $30. Nominal GDP
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The rate of growth of nominal GDP from year 0 to year 1
isequal to ($30 — $20)/$20 = 50%. But what is the rate of
growth of real GDP?

Answering this question requires constructing real GDP
for each of the two years. The basic idea behind constructing
real GDP is to evaluate the quantities in each year using the
same set of prices.

Suppose we choose, for example, the prices in year 0. Year
0 is then called the base year. In this case, the computation is
as follows:

B Real GDP in year 0 is the sum of the quantity in year 0
times the price in year 0 for both goods: (10 X $1) +
(5 X $2) = $20.

B Real GDP in year 1 is the sum of the quantity in year 1
times the price in year 0 for both goods: (15 X $1) +
(5 X $2) = $25.

B The rate of growth of real GDP from year 0 to year 1 is then
($25 — $20)/$20, or 25%.

This answer raises however an obvious issue: Instead of
using year 0 as the base year, we could have used year 1, or any
other year. If, for example, we had used year 1 as the base year,
then:

B Real GDPinyear 0would beequalto (10 X $1 + 5 X $3)
= $25.

B Real GDPinyear 1wouldbeequalto (15 X $1 + 5 X $3)
= $30.

B The rate of growth of real GDP from year 0 to year 1 would
be equal to $5/$25, or 20%.

The answer using year 1 as the base year would therefore
be different from the answer using year 0 as the base year. So if
the choice of the base year affects the constructed percentage
rate of change in output, which base year should one choose?

Until the mid-1990s in the United States—and still in
most countries today—the practice was to choose a base year
and change it infrequently, say, every five years or so. For ex-
ample, in the United States, 1987 was the base year used from
December 1991 to December 1995. That is, measures of real
GDP published, for example, in 1994 for both 1994 and for all
earlier years were constructed using 1987 prices. In December
1995, national income accounts shifted to 1992 as a base year;
measures of real GDP for all earlier years were recalculated us-
ing 1992 prices.

This practice was logically unappealing. Every time the
base year was changed and a new set of prices was used, all
past real GDP numbers—and all past real GDP growth rates—
were recomputed: Economic history was, in effect, rewritten
every five years! Starting in December 1995, the U.S. Bureau
of Economic Analysis (BEA)—the government office that pro-
duces the GDP numbers—shifted to a new method that does
not suffer from this problem.

The method requires four steps:

B Constructing the rate of change of real GDP from year £ to
year ¢ + 1 in two different ways. First using the prices from
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year t as the set of common prices; second, using the prices

from year ¢ + 1 as the set of common prices. For example,

the rate of change of GDP from 2006 to 2007 is computed by:

(1) Constructing real GDP for 2006 and real GDP for 2007

using 2006 prices as the set of common prices, and

computing a first measure of the rate of growth of GDP

from 2006 to 2007.

Constructing real GDP for 2006 and real GDP for 2007

using 2007 prices as the set of common prices, and

computing a second measure of the rate of growth of

GDP from 2006 to 2007.

B Constructing the rate of change of real GDP as the average
of these two rates of change.

B Constructing an index for the level of real GDP by linking—
or chaining—the constructed rates of change for each year.
The index is set equal to 1 in some arbitrary year. At the time
this book is written, the arbitrary year is 2005. Given that the
constructed rate of change from 2005 to 2006 by the BEA is
2.6%, the index for 2006 equals (1 + 2.6%) = 1.026. The
index for 2006 is then obtained by multiplying the index for
2005 by the rate of change from 2005 to 2006, and so on.
(You will find the value of this index—multiplied by 100—in
the second column of Table B3 in the Economic Report of
the President. Check that it is 100 in 2005 and 102.6 in 2006,
and so on.)

B Multiplying this index by nominal GDP in 2005 to derive
real GDP in chained (2005) dollars. As the index is 1 in
2005, this implies that real GDP in 2005 equals nominal
GDP in 2005.

Chained refers to the chaining of rates of change
described above. (2005) refers to the year where, by con-
struction, real GDP is equal to nominal GDP. (You will
find the value of real GDP in chained (2005) dollars in the
first column of Table B2 of the Economic Report of the
President.)

This index is more complicated to construct than the
indexes used before 1995. (To make sure you understand
the steps, construct real GDP in chained (year 0) dollars
for year 1 in our example.) But it is clearly better conceptu-
ally: The prices used to evaluate real GDP in two adjacent
years are the right prices, namely the average prices for
those two years. And, because the rate of change from one
year to the next is constructed using the prices in those two
years rather than the set of prices in an arbitrary base year,
history will not be rewritten every five years—as it used to
be when, under the previous method for constructing real
GDP, the base year was changed every five years.

(2)

(For more details, go to www.bea.doc.gov/bea/ARTICLES/
NATIONAL/NIPA/1995/07950d.pdf)
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The Short Run

In the short run, demand determines

output. Many factors affect demand,
from consumer confidence to fiscal and
monetary policy.

Chapter 3

Chapter 3 looks at equilibrium in the goods market and the determination of output. It focuses
on the inferaction among demand, production, and income. It shows how fiscal policy affects
output.

Chapter 4

Chapter 4 looks at equilibrium in financial markets and the determination of the interest rate.
It shows how monetary policy affects the interest rate.

Chapter 5

Chapter 5 looks at the goods market and financial markets together. It shows what determines
output and the interest rate in the short run. It looks at the role of fiscal and monetary policy.
The model developed in Chapter 5 is called the IS-LM model and is one of the workhorses of
macroeconomics.
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The Goods Market

hen economists think about year-to-year movements in economic activity, they focus on the
interactions among production, income, and demand:

B Changes in the demand for goods lead to changes in production.
B Changes in production lead to changes in income.
B Changes in income lead to changes in the demand for goods.

Nothing makes the point better than the cartoon below:

DATA SHOWS
YOU CONSUMERS
ARENT SPENDING

OPEN YOUR WALLETS!
BUY SOME RIG TICKET ITEMS,

WHEN OUR SALES
START T Pick UP...

THEN MAYBE WE'LL
GIVE YOU A JOB.

N

unIERS AL AESS sy, iR
AEHAR THE BUredo g

MAVEE. AT HALF 5
Your olLb pay, &

Toles © 1991 The Washington Post. Reprinted with permission of Universal Uclick. All rights reserved.

alln
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“Output” and “production” are
synonymous. There is no rule
for using one or the other. Use
the one that sounds better.

Warning! To most people, “in-
vestment” refers to the pur-
chase of assets like gold or
shares of General Motors.
Economists use “investment”
to refer to the purchase of new
capital goods, such as (new)
machines, (new) buildings, or
(new) houses. When econo-
mists refer to the purchase of
gold, or shares of General Mo-
tors, or other financial assets,
they use the term “financial
investment.”

This ratio is historically low
and reflects the very low level
of residential investment,
which itself is the result of the
sharp decrease in housing
prices since 2007.
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This chapter looks at these interactions and their implications.

Section 3-1 looks at the composition of GDP and the different sources of the demand

for goods.

Section 3-2 looks at the determinants of the demand for goods.

Section 3-3 shows how equilibrium output is determined by the condition that the

production of goods must be equal to the demand for goods.

Section 3-4 gives an alternative way of thinking about the equilibrium, based on the

equality of investment and saving.

Section 3-5 takes a first pass at the effects of fiscal policy on equilibrium output.

3-1 The Composition of GDP

The purchase of a machine by a firm, the decision to go to a restaurant by a consumer,
and the purchase of combat airplanes by the federal government are clearly very differ-
ent decisions and depend on very different factors. So, if we want to understand what
determines the demand for goods, it makes sense to decompose aggregate output
(GDP) from the point of view of the different goods being produced, and from the point
of view of the different buyers for these goods.

The decomposition of GDP typically used by macroeconomists is shown in

Table 3-1 (a more detailed version, with more precise definitions, appears in Appendix 1
at the end of the book).

The Short Run

First comes consumption (which we will denote by the letter C when we use algebra
below and throughout this book). These are the goods and services purchased by con-
sumers, ranging from food to airline tickets, to new cars, and so on. Consumption is by
far the largest component of GDP. In 2010, it accounted for 70.5% of GDP.

Second comes investment ( /), sometimes called fixed investment to distinguish it
from inventory investment (which we will discuss below). Investment is the sum of
nonresidential investment, the purchase by firms of new plants or new machines
(from turbines to computers), and residential investment, the purchase by people
of new houses or apartments.

Nonresidential investment and residential investment, and the decisions behind
them, have more in common than might first appear. Firms buy machines or plants
to produce output in the future. People buy houses or apartments to get housing
services in the future. In both cases, the decision to buy depends on the services these
goods will yield in the future, so it makes sense to treat them together. Together, non-
residential and residential investment accounted for only 12.0% of GDP in 2010.
Third comes government spending ( G). This represents the purchases of goods
and services by the federal, state, and local governments. The goods range from
airplanes to office equipment. The services include services provided by govern-
ment employees: In effect, the national income accounts treat the government
as buying the services provided by government employees—and then providing
these services to the public, free of charge.

Note that G does not include government transfers, like Medicare or Social
Security payments, nor interest payments on the government debt. Although these are
clearly government expenditures, they are not purchases of goods and services. That is
why the number for government spending on goods and services in Table 3-1, 20.4%
of GDP, is smaller than the number for total government spending including transfers
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The Composition of U.S. GDP, 2010

GDP (Y) 14,660 100

1 | Consumption (C) 10,348 70.5
2 | Investment (/) 1,756 12.0
Nonresidential 1,415 9.7
Residential 341 23
Government spending (G) 3,001 20.4

Net exports —516 -3.5
Exports (X) 1,838 12.5
Imports (IM) —2,354 —16.0

5 | Inventory investment 71 0.5

Source: Survey of Current Business, May 2010, Table 1-1-5

and interest payments. That number, in 2010, was approximately 39% of GDP when
transfers and interest payments of federal, state, and local governments are combined.
The sum of lines 1, 2, and 3 gives the purchases of goods and services by U.S. con-
sumers, U.S. firms, and the U.S. government. To determine the purchases of U.S.
goods and services, two more steps are needed:

First, we must subtract imports (IM ), the purchases of foreign goods and services
by U.S. consumers, U.S. firms, and the U.S. government.

Second, we must add exports ( X), the purchases of U.S. goods and services
by foreigners.

The difference between exports and imports, (X — IM), is called net exports,
or the trade balance. If exports exceed imports, the country is said to run a trade
surplus. If exports are less than imports, the country is said to run a trade deficit. In
2010, U.S. exports accounted for 12.5% of GDP. U.S. imports were equal to 16.0% of
GDP, so the United States was running a trade deficit equal to 3.5% of GDP.

So far we have looked at various sources of purchases (sales) of U.S. goods and serv-
ices in 2010. To determine U.S. production in 2010, we need to take one last step:

In any given year, production and sales need not be equal. Some of the goods produced
in a given year are not sold in that year, but in later years. And some of the goods sold in a
given year may have been produced in an earlier year. The difference between goods pro-
duced and goods sold in a given year—the difference between production and sales, in
other words—is called inventory investment. If production exceeds sales and firms accu-
mulate inventories as a result, then inventory investment is said to be positive. If produc-
tion is less than sales and firms’ inventories fall, then inventory investment is said to be
negative. Inventory investment is typically small—positive in some years and negative in
others. In 2010, inventory investment was positive, equal to just $71 billion. Put another
way, production was higher than sales by an amount equal to $71 billion.

We now have what we need to develop our first model of output determination.

Exports > imports
< trade surplus

Exports < imports
< trade deficit

Make sure you understand
each of these three equivalent
ways of stating the relations
among production, sales, and
inventory investment:

Inventory investment =
production — sales
Production =
sales + inventory investment
Sales =
production — inventory
investment

3-2 The Demand for Goods

Denote the total demand for goods by Z. Using the decomposition of GDP we saw in
Section 3-1, we can write Z as

Z=C+I1+G+X—-IM
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Recall that inventory invest-
ment is not part of demand.

A model nearly always starts
with “Assume” (or “Suppose”).
This is an indication that real-
ity is about to be simplified to
focus on the issue at hand.
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This equation is an identity (which is why it is written using the symbol “=" rather than
an equals sign). It defines Z as the sum of consumption, plus investment, plus govern-
ment spending, plus exports, minus imports.

We now need to think about the determinants of Z. To make the task easier, let’s
first make a number of simplifications:

B Assume that all firms produce the same good, which can then be used by consum-
ers for consumption, by firms for investment, or by the government. With this (big)
simplification, we need to look at only one market—the market for “the” good—
and think about what determines supply and demand in that market.

B Assume that firms are willing to supply any amount of the good at a given price
level P. This assumption allows us to focus on the role demand plays in the
determination of output. As we shall see later in the book, this assumption
is valid only in the short run. When we move to the study of the medium run
(starting in Chapter 6), we shall abandon it. But for the moment, it will simplify
our discussion.

B Assume that the economy is closed—that it does not trade with the rest of the
world: Both exports and imports are zero. This assumption clearly goes against
the facts: Modern economies trade with the rest of the world. Later on (starting
in Chapter 18), we will abandon this assumption as well and look at what hap-
pens when the economy is open. But, for the moment, this assumption will also
simplify our discussion because we won’t have to think about what determines
exports and imports.

Under the assumption that the economy is closed, X = IM = 0, so the demand for
goods Z is simply the sum of consumption, investment, and government spending:

Z=C+1+G

Let’s discuss each of these three components in turn.

Consumption (C)

Consumption decisions depend on many factors. But the main one is surely
income, or, more precisely, disposable income, the income that remains once con-
sumers have received transfers from the government and paid their taxes. When
their disposable income goes up, people buy more goods; when it goes down, they
buy fewer goods.

Let C denote consumption, and Y, denote disposable income. We can then
write:

C=C(Yp) (3.1)
(+)

This is a formal way of stating that consumption C is a function of disposable in-
come Yp. The function C(Yp) is called the consumption function. The positive
sign below Y, reflects the fact that when disposable income increases, so does
consumption. Economists call such an equation a behavioral equation to indicate
that the equation captures some aspect of behavior—in this case, the behavior of
consumers.

We will use functions in this book as a way of representing relations between vari-
ables. What you need to know about functions—which is very little—is described in
Appendix 2 at the end of the book. This appendix develops the mathematics you need
to go through this book. Not to worry: we shall always describe a function in words when
we introduce it for the first time.
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It is often useful to be more specific about the form of the function. Here is such a
case. It is reasonable to assume that the relation between consumption and disposable
income is given by the simpler relation:

C= Co + YD (32)

In other words, it is reasonable to assume that the function is a linear relation. The
relation between consumption and disposable income is then characterized by two
parameters, ¢, and ¢;:

B The parameter ¢ is called the propensity to consume. (It is also called the mar-
ginal propensity to consume. I will drop the word “marginal” for simplicity.) It gives
the effect an additional dollar of disposable income has on consumption. If ¢; is
equal to 0.6, then an additional dollar of disposable income increases consump-
tionby $1 X 0.6 = 60 cents.

A natural restriction on ¢ is that it be positive: An increase in disposable in-
come is likely to lead to an increase in consumption. Another natural restriction
is that ¢, be less than 1: People are likely to consume only part of any increase in
disposable income and save the rest.

B The parameter ¢, has a literal interpretation. It is what people would consume if
their disposable income in the current year were equal to zero: If Y, equals zero
in equation (3.2), C = c,. If we use this interpretation, a natural restriction is that,
if current income were equal to zero, consumption would still be positive: With or
without income, people still need to eat! This implies that ¢, is positive. How can
people have positive consumption if their income is equal to zero? Answer: They
dissave. They consume either by selling some of their assets or by borrowing.

B The parameter ¢, has a less literal and more frequently used interpretation. Changes
in ¢y reflect changes in consumption for a given level of disposable income. In-
creases in ¢, reflect an increase in consumption given income, decreases in ¢, a de-
crease. There are many reasons why people may decide to consume more or less,
given their disposable income. They may, for example, find it easier or more difficult
to borrow, or may become more or less optimistic about the future. An example of a
decrease in ¢, is given in the Focus Box, “The Lehman Bankruptcy, Fears of Another
Great Depression, and Shifts in the Consumption Function.”

The relation between consumption and disposable income shown in equa-
tion (3.2) is drawn in Figure 3-1. Because it is a linear relation, it is represented by a

o
§
B Consumption
g Function
@ C=c,tcYp
3 Slope = c,

Co

Disposable Income,Y
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Think about your own con-
sumption behavior. What are
your values of ¢y and ¢4?

Figure 3-1

Consumption and
disposable income

Consumption increases with
disposable income, but less
than one for one. A lower value
of ¢q will shift the entire line
down.
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In the United States, the two
major taxes paid by indi-
viduals are income taxes and
Social Security contributions.
The main sources of govern-
ment transfers are Social
Security benefits, Medicare
(health care for retirees), and
Medicaid (health care for the
poor). In 2010, taxes and
social contributions paid by
individuals were $2,200 bil-
lion, and transfers to individu-
als were $2,300 billion.

Endogenous variables—
explained within the model
Exogenous variables—
taken as given

Recall: “Taxes” stand for taxes
minus government transfers.
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straight line. Its intercept with the vertical axis is cy; its slope is ¢;. Because ¢ is less
than 1, the slope of the line is less than 1: Equivalently, the line is flatter than a 45-
degree line. If the value of ¢; increases, then the line shifts up by the same amount.
(A refresher on graphs, slopes, and intercepts is given in Appendix 2.)

Next we need to define disposable income Yp,. Disposable income is given by

Yo=Y-T

where Y is income and T is taxes paid minus government transfers received by con-
sumers. For short, we will refer to T simply as taxes—but remember that it is equal to

taxes minus transfers. Note that the equation is an identity, indicated by “=
Replacing Yp in equation (3.2) gives

C= Ccy + CI(Y_ n (33)

Equation (3.3) tells us that consumption C is a function of income Y and taxes T.
Higher income increases consumption, but less than one for one. Higher taxes de-
crease consumption, also less than one for one.

Investment (/)

Models have two types of variables. Some variables depend on other variables in the model
and are therefore explained within the model. Variables like these are called endogenous.
This was the case for consumption above. Other variables are not explained within the
model but are instead taken as given. Variables like these are called exogenous. This is how
we will treat investment here. We will take investment as given and write:

I=1 (3.4)

Putting a bar on investment is a simple typographical way to remind us that we
take investment as given.

We take investment as given to keep our model simple. But the assumption is not
innocuous. It implies that, when we later look at the effects of changes in production,
we will assume that investment does not respond to changes in production. It is not
hard to see that this implication may be a bad description of reality: Firms that experi-
ence an increase in production might well decide they need more machines and in-
crease their investment as a result. For now, though, we will leave this mechanism out
of the model. In Chapter 5 we will introduce a more realistic treatment of investment.

Government Spending (G)

The third component of demand in our model is government spending, G. Together
with taxes T, G describes fiscal policy—the choice of taxes and spending by the govern-
ment. Just as we just did for investment, we will take G and T as exogenous. But the
reason why we assume G and T are exogenous is different from the reason we assumed
investment is exogenous. It is based on two distinct arguments:

m  First, governments do not behave with the same regularity as consumers or firms,
so there is no reliable rule we could write for G or T corresponding to the rule we
wrote, for example, for consumption. (This argument is not airtight, though. Even
if governments do not follow simple behavioral rules as consumers do, a good part
of their behavior is predictable. We will look at these issues later, in particular in
Chapters 22 and 23. Until then, we will set them aside.)

B Second, and more importantly, one of the tasks of macroeconomists is to think
about the implications of alternative spending and tax decisions. We want to be
able to say, “If the government were to choose these values for G and 7, this is
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what would happen.” The approach in this book will typically treat G and T as vari-
ables chosen by the government and will not try to explain them within the model.

3-3 The Determination of Equilibrium Output

Let’s put together the pieces we have introduced so far.
Assuming that exports and imports are both zero, the demand for goods is the sum
of consumption, investment, and government spending:

Z=C+I1+G
Replacing C and I from equations (3.3) and (3.4), we get

Z=c+c(Y-T)+I1+G (3.5)

The demand for goods Z depends on income Y, taxes T, investment I, and govern-
ment spending G.

Let’s now turn to equilibrium in the goods market, and the relation between produc-
tion and demand. If firms hold inventories, then production need not be equal to demand:
For example, firms can satisfy an increase in demand by drawing upon their inventories—
by having negative inventory investment. They can respond to a decrease in demand by
continuing to produce and accumulating inventories—by having positive inventory invest-
ment. Let’s first ignore this complication, though, and begin by assuming that firms do not
hold inventories. In this case, inventory investment is always equal to zero, and equilib-
rium in the goods market requires that production Y be equal to the demand for goods Z:

Y=17 (3.6)

This equation is called an equilibrium condition. Models include three types of
equations: identities, behavioral equations, and equilibrium conditions. You now have
seen examples of each: The equation defining disposable income is an identity, the
consumption function is a behavioral equation, and the condition that production
equals demand is an equilibrium condition.

Replacing demand Z in (3.6) by its expression from equation (3.5) gives

Y=c+c(Y-T)+I+G (3.7)

Equation (3.7) represents algebraically what we stated informally at the beginning
of this chapter:

In equilibrium, production, Y (the left side of the equation), is equal to demand (the
right side). Demand in turn depends on income, Y, which is itself equal to production.

Note that we are using the same symbol Y for production and income. This is no
accident! As you saw in Chapter 2, we can look at GDP either from the production side
or from the income side. Production and income are identically equal.

Having constructed a model, we can solve it to look at what determines the level of out-
put—how output changes in response to, say, a change in government spending. Solving a
model means not only solving it algebraically, but also understanding why the results are
what they are. In this book, solving a model will also mean characterizing the results using
graphs—sometimes skipping the algebra altogether—and describing the results and the
mechanisms in words. Macroeconomists always use these three tools:

1. Algebra to make sure that the logic is correct
2. Graphs to build the intuition
3. Words to explain the results

Make it a habit to do the same.

Chapter 3 The Goods Market

Because we will (nearly al-
ways) take G and T as exog-
enous, we won’t use a bar to
denote their values. This will
keep the notation lighter.

Think of an economy that
produces only haircuts. There
cannot be inventories of
haircuts—haircuts produced
but not sold? —so produc-
tion must always be equal to
demand.

There are three types of equa-
tions:
Identities
Behavioral equations
Equilibrium conditions

Relate this statement to the
cartoon at the start of the
chapter.
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“Autonomous” means
independent—in this case,
independent of output.

If T=G,then (G — c4T) =
(T—ciT)=(1 —cy)T>0.
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Using Algebra
Rewrite the equilibrium equation (3.7):
Y=c+aqY—T+I1+G
Move c; Y to the left side and reorganize the right side:
(1—c¢)Y=c¢c+I+G—¢T
Divide both sides by (1 — ¢;):

1 _
Y= [co+1+ G~ ¢T] (3.8)
1 - C1
Equation (3.8) characterizes equilibrium output, the level of output such that
production equals demand. Let’s look at both terms on the right, beginning with the
second term.

B Theterm [¢y + I + G — ¢,T] is that part of the demand for goods that does not
depend on output. For this reason, it is called autonomous spending.

Can we be sure that autonomous spending is positive? We cannot, but
it is very likely to be. The first two terms in brackets, ¢, and I, are positive.
What about the last two, G — ¢;T? Suppose the government is running a bal-
anced budget—taxes equal government spending. If T = G, and the propen-
sity to consume (c;) is less than 1 (as we have assumed), then (G — ¢;7T) is
positive and so is autonomous spending. Only if the government were run-
ning a very large budget surplus—if taxes were much larger than government
spending—could autonomous spending be negative. We can safely ignore
that case here.

B Turn to the first term, 1/(1 — ¢;). Because the propensity to consume (¢;) is
between zero and 1, 1/(1 — ¢;) is a number greater than one. For this reason,
this number, which multiplies autonomous spending, is called the multiplier. The
closer ¢ is to 1, the larger the multiplier.

What does the multiplier imply? Suppose that, for a given level of income,
consumers decide to consume more. More precisely, assume that ¢, in equa-
tion (3.3) increases by $1 billion. Equation (3.8) tells us that output will in-
crease by more than $1 billion. For example, if ¢; equals 0.6, the multiplier equals
1/(1 — 0.6) = 1/0.4 = 2.5, so that output increases by 2.5 X $1 billion = $2.5
billion.

We have looked at an increase in consumption, but equation (3.8) makes it
clear that any change in autonomous spending—from a change in investment,
to a change in government spending, to a change in taxes—will have the same
qualitative effect: It will change output by more than its direct effect on autono-
mous spending.

Where does the multiplier effect come from? Looking back at equation (3.7)
gives us the clue: An increase in ¢, increases demand. The increase in demand then
leads to an increase in production. The increase in production leads to an equiva-
lent increase in income (remember the two are identically equal). The increase in
income further increases consumption, which further increases demand, and so
on. The best way to describe this mechanism is to represent the equilibrium using a
graph. Let’s do that.
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Using a Graph
Let’s characterize the equilibrium graphically.

m  First, plot production as a function of income.

In Figure 3-2, measure production on the vertical axis. Measure income on the
horizontal axis. Plotting production as a function of income is straightforward: Recall
that production and income are identically equal. Thus, the relation between them is
the 45-degree line, the line with a slope equal to 1.

B Second, plot demand as a function of income.

The relation between demand and income is given by equation (3.5). Let’s
rewrite it here for convenience, regrouping the terms for autonomous spending
together in the term in parentheses:

Demand depends on autonomous spending and on income—via its effect on con-
sumption. The relation between demand and income is drawn as ZZ in the graph. The
intercept with the vertical axis—the value of demand when income is equal to zero—
equals autonomous spending. The slope of the line is the propensity to consume, ¢;:
When income increases by 1, demand increases by ¢;. Under the restriction that c; is
positive but less than 1, the line is upward sloping but has a slope of less than 1.

B In equilibrium, production equals demand.

Equilibrium output, Y, therefore occurs at the intersection of the 45-degree
line and the demand function. This is at point A. To the left of A, demand exceeds
production; to the right of A, production exceeds demand. Only at A are demand
and production equal.

Figure 3-2

Equilibrium in the goods
market

Equilibrium output is deter-
Production Slope =1 mined by the condition that pro-
duction be equal to demand.

Demand

N

Equilibrium Point:
Y=2

Slope = c,

Demand Z, Production Y
<
I

Income, Y
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Look at the vertical axis. The
distance between Y and Y’ on
the vertical axis is larger than
the distance between A and
B—which is equal to $1 billion.

Figure 3-3

The effects of an increase
in autonomous spending
on output

An increase in autonomous
spending has a more than one-
for-one effect on equilibrium
output.
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Suppose that the economy is at the initial equilibrium, represented by point A in
the graph, with production equal to Y.

Now suppose ¢, increases by $1 billion. At the initial level of income (the level of dis-
posable income associated with point A since T is unchanged in this example), consum-
ers increase their consumption by $1 billion. This makes use of the second interpretation
of the value of ¢y. What happens is shown in Figure 3-3, which builds on Figure 3-2.

Equation (3.9) tells us that, for any value of income, demand is higher by $1 billion.
Before the increase in ¢, the relation between demand and income was given by the
line ZZ. After the increase in ¢, by $1 billion, the relation between demand and income
is given by the line ZZ', which is parallel to ZZ but higher by $1 billion. In other words,
the demand curve shifts up by $1 billion. The new equilibrium is at the intersection of
the 45-degree line and the new demand relation, at point A’.

Equilibrium output increases from Y to Y'. The increase in output, (Y’ — Y),
which we can measure either on the horizontal or the vertical axis, is larger than the
initial increase in consumption of $1 billion. This is the multiplier effect.

With the help of the graph, it becomes easier to tell how and why the economy moves
from Ato A’. The initial increase in consumption leads to an increase in demand of $1 bil-
lion. At the initial level of income, Y, the level of demand is shown by point B: Demand
is $1 billion higher. To satisfy this higher level of demand, firms increase production by
$1 billion. This increase in production of $1 billion implies that income increases by $1 bil-
lion (recall: income = production), so the economy moves to point C. (In other words,
both production and income are higher by $1 billion.) But this is not the end of the story.
The increase in income leads to a further increase in demand. Demand is now shown by
point D. Point D leads to a higher level of production, and so on, until the economy is at
A’, where production and demand are again equal. This is therefore the new equilibrium.

We can pursue this line of explanation a bit more, which will give us another way
to think about the multiplier.

B The first-round increase in demand, shown by the distance AB in Figure 3-3—
equals $1 billion.

z’

$1 billion
V44

Demand Z, Production Y

Income, Y
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B This first-round increase in demand leads to an equal increase in production, or
$1 billion, which is also shown by the distance AB.

m This first-round increase in production leads to an equal increase in income,
shown by the distance BC, also equal to $1 billion.

B The second-round increase in demand, shown by the distance CD, equals $1 bil-
lion (the increase in income in the first round) times the propensity to consume,
¢;—hence, $c; billion.

B This second-round increase in demand leads to an equal increase in production,
also shown by the distance CD, and thus an equal increase in income, shown by
the distance DE.

B The third-round increase in demand equals $¢; billion (the increase in income
in the second round), times c;, the marginal propensity to consume; it is equal to
$c, X ¢; = $¢,? billion, and so on.

Following this logic, the total increase in production after, say, n + 1 rounds
equals $1 billion times the sum:

lL+c+c?+ -+ +c"

Such a sum is called a geometric series. Geometric series will frequently appear
in this book. A refresher is given in Appendix 2 at the end of the book. One property of
geometric series is that, when c; is less than one (as it is here) and as n gets larger and
larger, the sum keeps increasing but approaches a limit. That limitis 1/(1 — ¢;), mak-
ing the eventual increase in output $1/(1 — ¢;) billion.

The expression 1/(1 — ¢;) should be familiar: It is the multiplier, derived an-
other way. This gives us an equivalent, but more intuitive way of thinking about the
multiplier. We can think of the original increase in demand as triggering successive
increases in production, with each increase in production leading to an increase in
income, which leads to an increase in demand, which leads to a further increase
in production, which leads . . . and so on. The multiplier is the sum of all these suc-
cessive increases in production.

Using Words

How can we summarize our findings in words?

Production depends on demand, which depends on income, which is itself equal
to production. An increase in demand, such as an increase in government spend-
ing, leads to an increase in production and a corresponding increase in income. This
increase in income leads to a further increase in demand, which leads to a further
increase in production, and so on. The end result is an increase in output that is larger
than the initial shift in demand, by a factor equal to the multiplier.

The size of the multiplier is directly related to the value of the propensity to con-
sume: The higher the propensity to consume, the higher the multiplier. What is the
value of the propensity to consume in the United States today? To answer this ques-
tion, and more generally to estimate behavioral equations and their parameters, econ-
omists use econometrics, the set of statistical methods used in economics. To give you
a sense of what econometrics is and how it is used, read Appendix 3 at the end of this
book. This appendix gives you a quick introduction, along with an application estimat-
ing the propensity to consume. A reasonable estimate of the propensity to consume
in the United States today is around 0.6 (the regressions in Appendix 3 yield two esti-
mates, 0.5 and 0.8). In other words, an additional dollar of disposable income leads on
average to an increase in consumption of 60 cents. This implies that the multiplier is
equaltol/(1 —¢;) = 1/(1 — 0.6) = 2.5.
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Trick question: Think about
the multiplier as the result
of these successive rounds.
What would happen in each
successive round if ¢4, the
propensity to consume, were
larger than one?
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In the model we saw earlier,
we ruled out this possibility by
assuming firms did not hold
inventories, and so could not
rely on drawing down inven-
tories to satisfy an increase
demand.
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How Long Does It Take for Output to Adjust?

Let’s return to our example one last time. Suppose that ¢, increases by $1 billion. We
know that output will increase by an amount equal to the multiplier 1/(1 — ¢;) times
$1 billion. But how long will it take for output to reach this higher value?

Under the assumptions we have made so far, the answer is: Right away! In writing the
equilibrium condition (3.6), I have assumed that production is always equal to demand.
In other words, I have assumed that production responds to demand instantaneously. In
writing the consumption function (3.2), I have assumed that consumption responds to
changes in disposable income instantaneously. Under these two assumptions, the econ-
omy goes instantaneously from point A to point A’ in Figure 3-3: The increase in demand
leads to an immediate increase in production, the increase in income associated with the
increase in production leads to an immediate increase in demand, and so on. There is
nothing wrong in thinking about the adjustment in terms of successive rounds as we did
earlier, even though the equations indicate that all these rounds happen at once.

This instantaneous adjustment isn’t really plausible: A firm that faces an increase
in demand might well decide to wait before adjusting its production, meanwhile draw-
ing down its inventories to satisfy demand. A worker who gets a pay raise might not
adjust her consumption right away. These delays imply that the adjustment of output
will take time.

Formally describing this adjustment of output over time—that is, writing the equa-
tions for what economists call the dynamics of adjustment, and solving this more com-
plicated model—would be too hard to do here. But it is easy to do it in words:

B Suppose, for example, that firms make decisions about their production levels at
the beginning of each quarter. Once their decisions are made, production can-
not be adjusted for the rest of the quarter. If purchases by consumers are higher
than production, firms draw down their inventories to satisfy the purchases.
On the other hand, if purchases are lower than production, firms accumulate
inventories.

m  Now suppose consumers decide to spend more, that they increase c,. During the
quarter in which this happens, demand increases, but production—because we
assumed it was set at the beginning of the quarter—doesn’t yet change. Therefore,
income doesn’t change either.

B Having observed an increase in demand, firms are likely to set a higher level of
production in the following quarter. This increase in production leads to a corre-
sponding increase in income and a further increase in demand. If purchases still
exceed production, firms further increase production in the following quarter, and
SO on.

B Inshort, in response to an increase in consumer spending, output does not jump
to the new equilibrium, but rather increases over time from Y to Y.

How long this adjustment takes depends on how and how often firms re-
vise their production schedule. If firms adjust their production schedules more
frequently in response to past increases in purchases, the adjustment will occur
faster.

We will often do in this book what I just did here. After we have looked at changes
in equilibrium output, we will then describe informally how the economy moves from
one equilibrium to the other. This will not only make the description of what happens
in the economy feel more realistic, but it will often reinforce your intuition about why
the equilibrium changes.

We have focused in this section on increases in demand. But the mechanism, of
course, works both ways: Decreases in demand lead to decreases in output. The recent
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The Lehman Bankruptcy, Fears of Another Great
Depression, and Shifts in the Consumption Function
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Why would consumers decrease consumption if their dis-
posable income has not changed? Or, in terms of equation
(3.2), why might ¢, decrease—leading in turn to a decrease
in demand, output, and so on?

One of the first reasons that comes to mind is that,
even if their current income has not changed, they start
worrying about the future and decide to save more. This
is precisely what happened at the start of the crisis, in late
2008 and early 2009. The basic facts are shown in Figure 1
below. The figure plots, from the first quarter of 2008 to the
last quarter of 2009, the behavior of three variables, dis-
posable income, total consumption, and consumption of
durables—the part of consumption that falls on goods
such as cars, computers, and so on (Appendix 1 at the
end of the book gives a more precise definition). To make
things visually simple, all three variables are normalized
to equal 1 in the first quarter of 2008.

You should note two things about the figure. First, de-
spite the fact that the crisis led to a large fall in GDP, dur-
ing that period, disposable income did not initially move
much. It even increased in the first quarter of 2008. But
consumption was unchanged from quarter 1 to quarter
2 and then fell before disposable income fell. Consump-
tion fell by more than disposable income, by 3 percentage
points in 2009 relative to 2008. The distance between the
line for disposable income and the line for consumption
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increased. Second, during the third and especially the
fourth quarters of 2008, the consumption of durables
dropped sharply. By the fourth quarter of 2008, it was
down 10% relative to the first quarter, before recovering in
early 2009 and decreasing again later.

Why did consumption, and especially, consumption of
durables, decrease at the end of 2008 despite relatively small
changes in disposable income? A number of factors were at
play, but the main one was the psychological fallout of the
financial crisis. Recall, from Chapter 1, that, on September 15,
Lehman Brothers, a very large bank, went bankrupt, and
that, in the ensuing weeks, it appeared that many more banks
might follow suit and the financial system might collapse.
For most people, the main sign of trouble was what they read
in newspapers: Even though they still had their job and re-
ceived their monthly income checks, the events reminded
them of the stories of the Great Depression and the pain
that came with it. One way to see this is to look at the Google
Trends series that gives the number of searches for “Great
Depression,” from January 2008 to September 2009, and is
plotted in Figure 2 below. The series is normalized so its aver-
age value is 1 over the two years. Note how sharply the series
peaked in October 2008 and then slowly decreased over the
course of 2009, as it became clear that, while the crisis was a
serious one, policy makers were going to do whatever they
could do to avoid a repeat of the Great Depression.

Consumption

I
2008 2009 2009 2009

Q4 Q1 Q2 Q3

Figure 1 Disposable income, consumption, and consumption of durables in the United States, 2008:1

to 2009:3

Source: Calculated using series DPIC96, PCECC96, PCDGCC96: Federal Reserve Economic Data (FRED)

http://research.stlouisfed.org/fred2/
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If you felt that the economy might go into another Great
Depression, what would you do? Worried that you might
become unemployed or that your income might decline
in the future, you would probably cut consumption, even
if your disposable income had not changed yet. And, given
the uncertainty about what was going on, you might also
delay the purchases you could afford to delay; for example,
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the purchase of a new car or a new TV. As Figure 1 in this
box shows, this is exactly what consumers did in late 2008:
Total consumption decreased, and consumption of dura-
bles collapsed. In 2009, as the smoke slowly cleared and the
worse scenarios became increasingly unlikely, consump-
tion of durables picked up. But, by then, many other factors
were contributing to the crisis.
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Apr 12 2009 —
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Figure 2 Google search volume for “Great Depression,” January 2008 to September 2009

Source: Google Trends, “Great Depression.”

recession was the result of two of the four components of autonomous spending drop-
ping by a large amount at the same time. To remind you, the expression for autono-
mous spending is [¢y + I + G — ¢;T]. The Focus box “The Lehman Bankruptcy,
Fears of Another Great Depression, and Shifts in the Consumption Function” above
shows how, when the crisis started, worries about the future led consumers to cut on
their spending despite the fact that their disposable income had not yet declined; that
is, ¢g fell in value. As house prices fell, building new homes became much less desir-
able. New homes are part of autonomous investment spending, so the value of I fell
sharply. As autonomous spending decreased, the total demand for goods fell, and so
did output. We shall return at many points in the book to the factors and the mecha-
nisms behind the crisis and steadily enrich our story line. But this effect on autono-
mous spending will remain a central element of the story.

3-4 Investment Equals Saving: An Alternative
Way of Thinking about Goods —Market

Equilibrium

Thus far, we have been thinking of equilibrium in the goods market in terms of the
equality of the production and the demand for goods. An alternative—but equivalent—
way of thinking about equilibrium focuses instead on investment and saving. This is
how John Maynard Keynes first articulated this model in 1936, in The General Theory of

Employment, Interest and Money.
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Let’s start by looking at saving. Saving is the sum of private saving and public < Saving = Private + Public
saving. saving?

B By definition, private saving ( S), saving by consumers, is equal to their disposable
income minus their consumption:

S=Y,-C

Using the definition of disposable income, we can rewrite private saving as income
minus taxes minus consumption:

S=Y-T-C

B By definition, public saving is equal to taxes (net of transfers) minus government
spending, T — G. If taxes exceed government spending, the government is run-
ning a budget surplus, so public saving is positive. If taxes are less than govern- < Public saving < Budget
ment spending, the government is running a budget deficit, so public saving is ~ surplus?
negative.
® Now return to the equation for equilibrium in the goods market that we derived
earlier. Production must be equal to demand, which, in turn, is the sum of con-
sumption, investment, and government spending:

Y=C+I+G
Subtract taxes ( T') from both sides and move consumption to the left side:
Y-T-C=1+G-T
The left side of this equation is simply private saving (S), so
S=I1+G-T
Or, equivalently,
I=S+ (T-G) (3.10)

On the left is investment. On the right is saving, the sum of private saving and
public saving.

Equation (3.10) gives us another way of thinking about equilibrium in the goods mar-
ket: It says that equilibrium in the goods market requires that investment equal saving—
the sum of private and public saving. This way of looking at equilibrium explains why
the equilibrium condition for the goods market is called the IS relation, which stands for
“Investment equals Saving”: What firms want to invest must be equal to what people and
the government want to save.

To understand equation (3.10), imagine an economy with only one person who
has to decide how much to consume, invest, and save—a “Robinson Crusoe” economy,
for example. For Robinson Crusoe, the saving and the investment decisions are one
and the same: What he invests (say, by keeping rabbits for breeding rather than having
them for dinner), he automatically saves. In a modern economy, however, investment
decisions are made by firms, whereas saving decisions are made by consumers and
the government. In equilibrium, equation (3.10) tells us, all these decisions have to be
consistent: Investment must equal saving.

To summarize: There are two equivalent ways of stating the condition for equilib-
rium in the goods market:

Production = Demand

Investment = Saving
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For a glimpse at the longer
list, go to Section 23-1, “What
You Have Learned,” in Chap-
ter 283.

Earlier, we characterized the equilibrium using the first condition, equation (3.6).
We now do the same using the second condition, equation (3.10). The results will be the
same, but the derivation will give you another way of thinking about the equilibrium.

B Note first that consumption and saving decisions are one and the same: Given their
disposable income, once consumers have chosen consumption, their saving is
determined, and vice versa. The way we specified consumption behavior implies
that private saving is given by:

S=Y-T-C
=Y-T—-c—c(Y-T)
Rearranging, we get
S=—c+ (1—-c)(Y—-T) (3.11)

® Inthe same way that we called c; the propensity to consume, we can call (1 — ¢;)
the propensity to save. The propensity to save tells us how much of an additional
unit of income people save. The assumption we made earlier—that the propensity to
consume ( ¢; ) is between zero and one implies that the propensity tosave (1 — ¢;)
is also between zero and one. Private saving increases with disposable income, but
by less than one dollar for each additional dollar of disposable income.
In equilibrium, investment must be equal to saving, the sum of private and pub-
lic saving. Replacing private saving in equation (3.10) by its expression from above,

I=-c+ (1-¢)(Y-T)+(T-G)

Solving for output,

Y= L [co +1+ G— c,T] (3.12)
1 — C1
Equation (3.12) is exactly the same as equation (3.8). This should come as no surprise.
We are looking at the same equilibrium condition, just in a different way. This alterna-
tive way will prove useful in various applications later in the book. The Focus box “The
Paradox of Saving” looks at such an application, which was first emphasized by Keynes
and is often called the “paradox of saving”

3-5 Is the Government Omnipotent? A Warning

Equation (3.8) implies that the government, by choosing the level of spending (G) or
the level of taxes (T'), can choose the level of output it wants. If it wants output to be
higher by, say, $1 billion, all it needs to do is to increase G by $(1 — ¢;) billion; this in-
crease in government spending, in theory, will lead to an output increase of $(1 — ¢;)
billion times the multiplier 1 /(1 — ¢;), or $1 billion.

Can governments really choose the level of output they want? Obviously not: If
they could, and it was as easy as it sounds in the previous paragraph, why would the
American government have allowed growth to stall in 2008 and output to actually fall
in 2009? Why wouldn’t the government increase the growth rate now, so as to decrease
unemployment more rapidly? There are many aspects of reality that we have not yet
incorporated in our model, and all of them complicate the governments’ task. We shall
do so in due time. But it is useful to list them briefly here:

B Changing government spending or taxes is not easy. Getting the U.S. Congress
to pass bills always takes time, often becoming a president’s nightmare (Chap-
ters 22 and 23).
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The Paradox of Saving

As we grow up, we are told about the virtues of thrift. Those
who spend all their income are condemned to end up
poor. Those who save are promised a happy life. Similarly,
governments tell us, an economy that saves is an economy
that will grow strong and prosper! The model we have seen
in this chapter, however, tells a different and surprising
story.

Suppose that, at a given level of disposable income,
consumers decide to save more. In other words, suppose
consumers decrease c,, therefore decreasing consump-
tion and increasing saving at a given level of disposable
income. What happens to output and to saving?

Equation (3.12) makes it clear that equilibrium out-
put decreases: As people save more at their initial level
of income, they decrease their consumption. But this de-
creased consumption decreases demand, which decreases
production.

Can we tell what happens to saving? Let’s return to the
equation for private saving, equation (3.11) (recall that we
assume no change in public saving, so saving and private
saving move together):

S=—cp+ (1 —c))(Y—-1T)

On the one hand, — ¢, is higher (less negative): Con-
sumers are saving more at any level of income; this tends
to increase saving. But, on the other hand, their income Y
is lower: This decreases saving. The net effect would seem
to be ambiguous. In fact, we can tell which way it goes:

To see how, go back to equation (3.10), the equilibrium
condition that investment and saving must be equal:

I=S+ (T-G)

By assumption, investment does not change: I = I.
Nor do T or G. So the equilibrium condition tells us that
in equilibrium, private saving S cannot change either.
Although people want to save more at a given level of in-
come, their income decreases by an amount such that
their saving is unchanged.

This means that as people attempt to save more, the re-
sult is both a decline in output and unchanged saving. This
surprising pair of results is known as the paradox of saving
(or the paradox of thrift).

So should you forget the old wisdom? Should the gov-
ernment tell people to be less thrifty? No. The results of
this simple model are of much relevance in the short run.
The desire of consumers to save more is an important fac-
tor in many of the U.S. recessions, including, as we saw in
the Focus box earlier, the current crisis. But—as we will see
later in this book when we look at the medium run and the
long run—other mechanisms come into play over time,
and an increase in the saving rate is likely to lead over time
to higher saving and higher income. A warning remains,
however: Policies that encourage saving might be good in
the medium run and in the long run, but they can lead to
areduction in demand and in output, and perhaps even a
recession, in the short run.

B We have assumed that investment remained constant. But investment is also likely
to respond in a variety of ways. So are imports: Some of the increased demand by
consumers and firms will not be for domestic goods but for foreign goods. The ex-
change rate may change. All these responses are likely to be associated with com-
plex, dynamic effects, making it hard for governments to assess the effects of their
policies with much certainty (Chapters 5 and 7, and 19 to 22).

B Expectations are likely to matter. For example, the reaction of consumers to a tax
cut is likely to depend on whether they think of the tax cut as transitory or per-
manent. The more they perceive the tax cut as permanent, the larger will be their
consumption response (Chapters 15 to 17).

B Achieving a given level of output can come with unpleasant side effects. Trying
to achieve too high a level of output can, for example, lead to increasing inflation
and, for that reason, be unsustainable in the medium run (Chapters 7 and 8).

B Cutting taxes or increasing government spending, as attractive as it may seem in the
short run, can lead to large budget deficits and an accumulation of public debt. A
large debt has adverse effects in the long run. This is a hot issue in the United States
today and in almost every advanced country in the world (Chapters 9, 11, 17, and 23).

In short, the proposition that, by using fiscal policy, the government can affect
demand and output in the short run is an important and correct proposition. But as we

Chapter 3 The Goods Market 59



refine our analysis, we will see that the role of the government in general, and the suc-
cessful use of fiscal policy in particular, becomes increasingly difficult: Governments
will never again have it so good as they have had in this chapter.

What you should remember about the components of GDP:

GDP is the sum of consumption, investment, government
spending, inventory investment, and exports minus imports.
Consumption (C) is the purchase of goods and services
by consumers. Consumption is the largest component of
demand.

Investment (/) is the sum of nonresidential investment—
the purchase of new plants and new machines by firms—
and of residential investment—the purchase of new houses
or apartments by people.

Government spending (G) is the purchase of goods and
services by federal, state, and local governments.

Exports (X) are purchases of U.S. goods by foreigners. Im-
ports (IM) are purchases of foreign goods by U.S. consum-
ers, U.S. firms, and the U.S. government.

Inventory investment is the difference between production
and purchases. It can be positive or negative.

What you should remember about our first model of output
determination:

In the short run, demand determines production. Produc-
tion is equal to income. Income in turn affects demand.
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The consumption function shows how consumption de-
pends on disposable income. The propensity to consume
describes how much consumption increases for a given in-
crease in disposable income.

Equilibrium output is the level of output at which produc-
tion equals demand. In equilibrium, output equals au-
tonomous spending times the multiplier. Autonomous
spending is that part of demand that does not depend on
income. The multiplier is equal to 1 /(1 — ¢;), where ¢ is
the propensity to consume.

Increases in consumer confidence, investment demand,
government spending, or decreases in taxes all increase
equilibrium output in the short run.

An alternative way of stating the goods-market equilibrium
condition is that investment must be equal to saving—the
sum of private and public saving. For this reason, the equi-
librium condition is called the IS relation (I for investment,
S for saving).
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Questions and Problems

QUICK CHECK
All Quick Check questions and problems are available
on MyEconLab.
1. Using the information in this chapter, label each of the fol-
lowing statements true, false, or uncertain. Explain briefly.
a. The largest component of GDP is consumption.
b. Government spending, including transfers, was equal to
20.4% of GDP in 2010.
c. The propensity to consume has to be positive, but other-
wise it can take on any positive value.
d. Fiscal policy describes the choice of government spending and
taxes and is treated as exogenous in our goods market model.
e. The equilibrium condition for the goods market states that
consumption equals output.
f. An increase of one unit in government spending leads to
an increase of one unit in equilibrium output.
g. An increase in the propensity to consume leads to a de-
crease in output.

2. Suppose that the economy is characterized by the following
behavioral equations:

C = 160 + 0.6Y

I =150
G =150
T = 100

Solve for the following variables.
a. Equilibrium GDP (Y)
b. Disposable income (Yp)
c. Consumption spending (C)

3. Use the economy described in Problem 2.

a. Solve for equilibrium output. Compute total demand. Is it
equal to production? Explain.

b. Assume that G is now equal to 110. Solve for equilibrium
output. Compute total demand. Is it equal to production?
Explain.

c. Assume that Gis equal to 110, so output is given by your an-
swer to (b). Compute private plus public saving. Is the sum
of private and public saving equal to investment? Explain.

DIG DEEPER
All Dig Deeper questions and problems are available
on MyEconLab.
4. The balanced budget multiplier
For both political and macroeconomic reasons, govern-
ments are often reluctant to run budget deficits. Here, we exam-
ine whether policy changes in G and T that maintain a balanced
budget are macroeconomically neutral. Put another way, we
examine whether it is possible to affect output through changes
in G and T so that the government budget remains balanced.
Start from equation (3.8).
a. Byhow much does Yincrease when G increases by one unit?
b. By how much does Y decrease when T increases by one
unit?

Chapter 3

c. Why are your answers to (a) and (b) different?

Suppose that the economy starts with a balanced budget:
G = T. Ifthe increase in G is equal to the increase in T, then
the budget remains in balance. Let us now compute the
balanced budget multiplier.

d. Suppose that G and T increase by one unit each. Using
your answers to (a) and (b), what is the change in equi-
librium GDP? Are balanced budget changes in G and T
macroeconomically neutral?

e. How does the specific value of the propensity to consume
affect your answer to (a)? Why?

5. Automatic stabilizers

So far in this chapter, we have assumed that the fiscal policy
variables G and'T are independent of the level of income. In the real
world, however, this is not the case. Taxes typically depend on the
level of income and so tend to be higher when income is higher. In this
problem, we examine how this automatic response of taxes can help
reduce the impact of changes in autonomous spending on output.

Consider the following behavioral equations:

C:CO+C1YD
T=1ty+ 1Y
Ypo=Y-T

G and 1 are both constant. Assume that t; is between 0 and 1.
a. Solve for equilibrium output.
b. What is the multiplier? Does the economy respond more
to changes in autonomous spending when 7; is 0 or when
t; is positive? Explain.
c. Why is fiscal policy in this case called an automatic
stabilizer?

6. Balanced budget versus automatic stabilizers

It is often argued that a balanced budget amendment
would actually be destabilizing. To understand this argument,
consider the economy in Problem 5.

a. Solve for equilibrium output.

b. Solve for taxes in equilibrium.

Suppose that the government starts with a balanced budget
and that there is a drop in c,.

c. What happens to Y? What happens to taxes?

d. Suppose that the government cuts spending in order to keep
the budget balanced. What will be the effect on Y? Does the
cut in spending required to balance the budget counteract or
reinforce the effect of the drop in ¢, on output? (Don’t do the
algebra. Use your intuition and give the answer in words.)

7. Taxes and transfers
Recall that we define taxes, T, as net of transfers. In other words,

T = Taxes — Transfer Payments

a. Suppose that the government increases transfer payments to
private households, but these transfer payments are not fi-
nanced by tax increases. Instead, the government borrows to
pay for the transfer payments. Show in a diagram (similar to
Figure 3-2) how this policy affects equilibrium output. Explain.
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b. Suppose instead that the government pays for the increase
in transfer payments with an equivalent increase in taxes.
How does the increase in transfer payments affect equilib-
rium output in this case?

c. Now suppose that the population includes two kinds of
people: those with high propensity to consume and those
with low propensity to consume. Suppose the transfer pol-
icy increases taxes on those with low propensity to con-
sume to pay for transfers to people with high propensity to
consume. How does this policy affect equilibrium output?

d. How do you think the propensity to consume might vary
across individuals according to income? In other words,
how do you think the propensity to consume compares for
people with high income and people with low income? Ex-
plain. Given your answet, do you think tax cuts will be more
effective at stimulating output when they are directed to-
ward high-income or toward low-income taxpayers?

8. Investment and income
This problem examines the implications of allowing invest-
ment to depend on output. Chapter 5 carries this analysis much
further and introduces an essential relation—the effect of the
interest rate on investment—not examined in this problem.
a. Suppose the economy is characterized by the following
behavioral equations:

C:COJFCIYD
Yo=Y-T
I:b0+b1Y

Government spending and taxes are constant. Note that in-
vestment now increases with output. (Chapter 5 discusses
the reasons for this relation.) Solve for equilibrium output.

b. What is the value of the multiplier? How does the relation
between investment and output affect the value of the
multiplier? For the multiplier to be positive, what condi-
tion must (¢; + b,) satisfy? Explain your answers.

c. Suppose that the parameter b, sometimes called business
confidence, increases. How will equilibrium output be af-
fected? Will investment change by more or less than the
change in by? Why? What will happen to national saving?

EXPLORE FURTHER
9. The paradox of saving revisited

You should be able to complete this question without doing any
algebra, although you may find making a diagram helpful for part
(a). For this problem, you do not need to calculate the magnitudes
of changes in economic variables—only the direction of change.

a. Consider the economy described in Problem 8. Suppose
that consumers decide to consume less (and therefore to
save more) for any given amount of disposable income.
Specifically, assume that consumer confidence (c) falls.
What will happen to output?
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b. As a result of the effect on output you determined in part
(a), what will happen to investment? What will happen to
public saving? What will happen to private saving? Explain.
(Hint: Consider the saving-equals-investment characteriza-
tion of equilibrium.) What is the effect on consumption?

c. Suppose that consumers had decided to increase con-
sumption expenditure, so that ¢, had increased. What
would have been the effect on output, investment, and
private saving in this case? Explain. What would have been
the effect on consumption?

d. Comment on the following logic: “When output is too low,
what is needed is an increase in demand for goods and
services. Investment is one component of demand, and
saving equals investment. Therefore, if the government
could just convince households to attempt to save more,
then investment, and output, would increase.”

Output is not the only variable that affects investment. As we
develop our model of the economy, we will revisit the paradox
of saving in future chapter problems.

10. Using fiscal policy in this first (and simplest model) to avoid
the recession of 2010:

In this chapter, Table 3-1 shows GDP in 2010 was roughly
$15,000 billion. You learned in Chapter 1 that GDP fell by
approximately 3 percentage points in 2009.

a. How many billion dollars is 3 percentage points of $15,000
billion?

b. If the propensity to consume were 0.5, by how much
would government spending have to have increased to
prevent a decrease in output?

c. If the propensity to consume were 0.5, by how much would
taxes have to have been cut to prevent any decrease in output?

d. Suppose Congress had chosen to both increase government
spending and raise taxes by the same amount in 2009. What
increase in government spending and taxes would have
been required to prevent the decline in output in 2009?

11. The “exit strategy” problem

In fighting the recession associated with the crisis, taxes
were cut and government spending was increased. The result
was a very large government deficit. To reduce that deficit, taxes
must be increased or government spending must be cut. This is
the “exit strategy” from the large deficit.

a. How will reducing the deficit in either way affect the equi-
librium level of output in the short run?

b. Which will change equilibrium output more: (i) cutting G
by $100 billion (ii) raising 7' by $100 billion?

c. How does your answer to part (b) depend on the value of
the marginal propensity to consume?

d. You hear the argument that a reduction in the deficit will
increase consumer and business confidence and thus
reduce the decline in output that would otherwise occur
with deficit reduction. Is this argument valid?



Financial Markets

arely a day goes by without the media speculating whether the Fed (short for Federal Reserve
Bank, the U.S central bank) is going to change the interest rate, and what the change is likely
to do to the economy. Ben Bernanke, the chairman of the Fed, is widely perceived as the most
powerful policy maker in the United States, if not in the world.

The model of economic activity we developed in Chapter 3 did not include an interest rate,
so there was no role for the Fed and its chair. This was a strong simplification, and it is time to
relax it. In this chapter, we shall introduce the simplest model needed to think about the determi-
nation of the interest rate and the role of the central bank, a model in which people face a simple
portfolio choice, whether to hold money or to hold bonds. In that model, we can think of the
interest rate as determined by the demand of money and the supply for money. Then, in the next
chapter, we shall look at how the interest rate in turn affects demand and output. This simple
model does not, however, do justice to the complexity of the financial system. When we focus on
the crisis in Chapter 9, we shall look at the financial sector in more detail.

The chapter has four sections:

Section 4-1 looks at the demand for money.

Section 4-2 assumes that the central bank directly controls the supply of money and shows
how the interest rate is determined by the condition that the demand for money be equal to
its supply.

Section 4-3 introduces banks as suppliers of money, revisits interest rates and how they
are determined, and describes the role of the central bank in this process.

Section 4-4, an optional section, presents two alternative ways of looking at the equilibrium.
One focuses on the federal funds market. The other focuses on the money multiplier.

Before becom-
ing Chairman
<4 of the Fed, Ber-
nanke already
had an impres-
sive academic
reputation. See
Chapter 25.
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Make sure you see the differ-
ence between the decision
about how much to save (a
decision that determines how
your wealth changes over
time) and the decision about
how to allocate a given stock
of wealth between money and
bonds.
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4-1 The Demand for Money

This section looks at the determinants of the demand for money. A warning before we
start: Words such as “money” or “wealth” have very specific meanings in economics,
often not the same meanings as in everyday conversations. The purpose of the Focus
box “Semantic Traps: Money, Income, and Wealth” is to help you avoid some of these
traps. Read it carefully, and come back to it once in a while.

Suppose, as a result of having steadily saved part of your income in the past, your
financial wealth today is $50,000. You may intend to keep saving in the future and in-
crease your wealth further, but its value today is given. Suppose also that you only have
the choice between two assets, money and bonds:

B Money, which you can use for transactions, pays no interest. In the real world,
there are two types of money: currency, coins and bills, and checkable depos-
its, the bank deposits on which you can write checks. The sum of currency and
checkable deposits is called M1. The distinction between the two will be important
when we look at the supply of money. For the moment, however, the distinction
does not matter and we can ignore it.

B Bonds pay a positive interest rate, i, but they cannot be used for transactions. In
the real world, there are many types of bonds and other financial assets, each as-
sociated with a specific interest rate. For the time being, we will also ignore this
aspect of reality and assume that there is just one type of bond and that it pays, i,
the rate of interest.

Assume that buying or selling bonds implies some cost; for example, a phone call to
your broker and the payment of a transaction fee. How much of your $50,000 should
you hold in money, and how much in bonds? On the one hand, holding all your wealth
in the form of money is clearly very convenient. You won't ever need to call a broker
or pay transaction fees. But it also means you will receive no interest income. On the
other hand, if you hold all your wealth in the form of bonds, you will earn interest on
the full amount, but you will have to call your broker frequently—whenever you need
money to take the subway, pay for a cup of coffee, and so on. This is a rather inconven-
ient way of going through life.

Therefore, it is clear that you should hold both money and bonds. But in what pro-
portions? This will depend mainly on two variables:

B Your level of transactions. You will want to have enough money on hand to avoid
having to sell bonds whenever you need money. Say, for example, that you typi-
cally spend $3,000 a month. In this case, you might want to have, on average,
say, two months worth of spending on hand, or $6,000 in money, and the rest,
$50,000 — $6,000 = $44,000, in bonds. If, instead, you typically spend $4,000 a
month, you might want to have, say, $8,000 in money and only $42,000 in bonds.

B The interest rate on bonds. The only reason to hold any of your wealth in bonds
is that they pay interest. If bonds paid zero interest, you would want to hold all of
your wealth in the form of money because it is more convenient.

The higher the interest rate, the more you will be willing to deal with the has-
sle and costs associated with buying and selling bonds. If the interest rate is very
high, you might even decide to squeeze your money holdings to an average of
only two weeks” worth of spending, or $1,500 (assuming your monthly spending
is $3,000). This way, you will be able to keep, on average, $48,500 in bonds and
earn more interest as a result.

Let’s make this last point more concrete. Many of you probably do not hold bonds;
few of you have a broker. However, many of you likely do hold bonds indirectly if you
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Semantic Traps: Money, Income, and Wealth

In everyday conversation, we use “money” to denote many
different things. We use it as a synonym for income: “mak-
ing money.” We use it as a synonym for wealth: “She has
a lot of money.” In economics, you must be more care-
ful. Here is a basic guide to some terms and their precise
meanings in economics.

Money is what can be readily used to pay for transac-
tions. Money is currency and checkable deposits at banks.
Income is what you earn from working plus what you
receive in interest and dividends. It is a flow—something
expressed in units of time: weekly income, monthly in-
come, or yearly income, for example. J. Paul Getty was once
asked what his income was. Getty answered: “$1,000.” He
meant but did not say: $1,000 per minute!

Saving is that part of after-tax income that you do not
spend. It is also a flow. If you save 10% of your income, and
your income is $3,000 per month, then you save $300 per
month. Savings (plural) is sometimes used as a synonym
for wealth—the value of what you have accumulated over
time. To avoid confusion, we will not use “savings” in this
book.

Your financial wealth, or simply wealth, is the value of
all your financial assets minus all your financial liabilities.
In contrast to income or saving, which are flow variables,
financial wealth is a stock variable. It is the value of wealth
at a given moment in time.

At a given moment in time, you cannot change the total
amount of your financial wealth. It can only change over

time as you save or dissave, or as the value of your assets
and liabilities change. But you can change the composi-
tion of your wealth; you can, for example, decide to pay
back part of your mortgage by writing a check against your
checking account. This leads to a decrease in your liabili-
ties (a smaller mortgage) and a corresponding decrease in
your assets (a smaller checking account balance); but, at
that moment, it does not change your wealth.

Financial assets that can be used directly to buy goods are
called money. Money includes currency and checkable de-
posits—deposits against which you can write checks. Money
is also a stock. Someone who is wealthy might have only
small money holdings—say, $1,000,000 in stocks but only
$500 in a checking account. It is also possible for a person to
have a large income but only small money holdings—say, an
income of $10,000 monthly but only $1,000 in his checking
account.

Investment is a term economists reserve for the pur-
chase of new capital goods, from machines to plants to of-
fice buildings. When you want to talk about the purchase
of shares or other financial assets, you should refer them
as a financial investment.

Learn how to be economically correct:

Do not say “Mary is making a lot of money”; say
“Mary has a high income.”

Do not say “Joe has a lot of money”; say “Joe is very
wealthy.”

have a money market account with a financial institution. Money market funds (the
full name is money market mutual funds) pool together the funds of many people.
The funds are then used to buy bonds—typically government bonds. Money market
funds pay an interest rate close to but slightly below the interest rate on the bonds they
hold—the difference coming from the administrative costs of running the funds and
from their profit margins.

When the interest rate on these funds reached 14% per year in the early 1980s (a
very high interest rate by today’s standards), many people who had previously kept all
of their wealth in their checking accounts (which paid little or no interest) realized how
much interest they could earn by moving some of it into money market accounts in-
stead. As a result, accounts like these became very popular. Since then, however, inter-
est rates have fallen. By the mid 2000s, just before the crisis, the average interest rate
paid by money market funds was only around 5%. This was better than zero—the rate
paid on many checking accounts—but is much less attractive than the rate in the early
1980s. Since the crisis, the interest rate has further decreased, and, in 2010, the average
interest rate on money market funds was less than 1%. As a result, people are now less
careful about putting as much as they can in their money market funds. Put another
way, for a given level of transactions, people now keep more of their wealth in money
than they did in the early 1980s.

An economy where the in-
terest rate is equal or very
close to zero is said to be in
a liquidity trap. More on this in
Chapter 9.
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Revisit Chapter 2’s example
of an economy composed of
a steel company and a car
company. Calculate the total
value of transactions in that
economy. If the steel and the
car companies doubled in
size, what would happen to
transactions and to GDP?

What matters here is nominal
income—income in dollars,
not real income. If real income
does not change but prices
double, leading to a doubling
of nominal income, people will
need to hold twice as much
money to buy the same con-
sumption basket.

Figure 4-1
The Demand for Money

Deriving the Demand for Money

Let’s go from this discussion to an equation describing the demand for money.

Denote the amount of money people want to hold—their demand for money—by
M¢ (the superscript d stands for demand). The demand for money in the economy as a
whole is just the sum of all the individual demands for money by the people in the econ-
omy. Therefore, it depends on the overall level of transactions in the economy and on
the interest rate. The overall level of transactions in the economy is hard to measure, but
it is likely to be roughly proportional to nominal income (income measured in dollars).
If nominal income were to increase by 10%, it is reasonable to think that the dollar value
of transactions in the economy would also increase by roughly 10%. So we can write the
relation between the demand for money, nominal income, and the interest rate as:

M = $Y L(i)

=)

where $Y denotes nominal income. Read this equation in the following way: The
demand for money M is equal to nominal income $Y times a function of the interest rate
i, with the function denoted by L(i). The minus sign under i in L(i) captures the fact
that the interest rate has a negative effect on money demand: An increase in the interest

rate decreases the demand for money, as people put more of their wealth into bonds.
Equation (4.1) summarizes what we have discussed so far:

(4.1)

m  First, the demand for money increases in proportion to nominal income. If nomi-
nal income doubles, increasing from $Y to $2Y, then the demand for money also
doubles, increasing from $Y L(i) to $2Y L(i).

B Second, the demand for money depends negatively on the interest rate. This is
captured by the function L(7) and the negative sign underneath: An increase in the
interest rate decreases the demand for money.

For a given level of nominal in-
come, a lower interest rate in-
creases the demand for money. At
a given interest rate, an increase in
nominal income shifts the demand

for money to the right.
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Who Holds U.S. Currency?

According to household surveys in 2006 the average U.S.
household held $1,600 in currency (dollar bills and coins).
Multiplying by the number of households in the U.S. econ-
omy (about 110 million), this implies that the total amount
of currency held by U.S. households was around $170
billion.

According to the Federal Reserve Board, however—
which issues the dollar bills and therefore knows how
much is in circulation—the amount of currency in circula-
tion was actually a much higher $750 billion. Here lies the
puzzle: If it was not held by households, where was all this
currency?

Clearly some currency was held by firms, rather than
by households. And some was held by those involved in
the underground economy or in illegal activities. When
dealing with drugs, dollar bills, not checks, are the way
to settle accounts. Surveys of firms and IRS estimates of
the underground economy suggest, however, that this
can only account for another $80 billion at the most. This
leaves $500 billion, or 66% of the total, unaccounted for. So
where was it? The answer: Abroad, held by foreigners:

A few countries, Ecuador and El Salvador among them,
have actually adopted the dollar as their own currency. So
people in these countries use dollar bills for transactions.
But these countries are just too small to explain the puzzle.

In a number of countries that have suffered from high
inflation in the past, people have learned that their do-
mestic currency may quickly become worthless and they
may see dollars as a safe and convenient asset. This is, for
example, the case of Argentina and of Russia. Estimates by
the U.S. Treasury suggest that Argentina holds more than
$50 billion in dollar bills, Russia more than $80 billion—so
together, more than the holdings of U.S. households.

In yet other countries, people who have emigrated to
the United States bring home U.S. dollar bills; or tour-
ists pay some transactions in dollars, and the bills stay in
the country. This is, for example, the case for Mexico or
Thailand.

The fact that foreigners hold such a high proportion of
the dollar bills in circulation has two main macroeconomic
implications. First, the rest of the world, by being willing
to hold U.S. currency, is making in effect an interest-free
loan to the United States of $500 billion. Second, while we
shall think of money demand (which includes both cur-
rency and checkable deposits) as being determined by the
interest rate and the level of transactions in the country,
it is clear that U.S. money demand also depends on other
factors. Can you guess, for example, what would happen to
U.S. money demand if the degree of civil unrest increased
in the rest of the world?

The relation between the demand for money, nominal income, and the interest rate
implied by equation (4.1) is shown in Figure 4-1. The interest rate, i, is measured on
the vertical axis. Money, M, is measured on the horizontal axis.

The relation between the demand for money and the interest rate for a given level
of nominal income $Y is represented by the M“ curve. The curve is downward sloping:
The lower the interest rate (the lower ), the higher the amount of money people want
to hold (the higher M).

For a given interest rate, an increase in nominal income increases the demand
for money. In other words, an increase in nominal income shifts the demand for
money to the right, from M to M% . For example, at interest rate i, an increase in
nominal income from $Y to $Y’ increases the demand for money from M to M.

4-2 Determining the Interest Rate: |

Having looked at the demand for money, we now look at the supply of money and then
at the equilibrium.

In the real world, there are two types of money: checkable deposits, which are sup-
plied by banks, and currency, which is supplied by the central bank. In this section, we
will assume that checkable deposits do not exist—that the only money in the economy
is currency. In the next section, we will reintroduce checkable deposits, and look at
the role banks play. Introducing banks makes the discussion more realistic, but it also
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Throughout this section,
“money” stands for “central
bank money,” or “currency.”

How liquid depends on the
asset: Bonds are typically
fairly liquid. Houses are much
less liquid. It takes time to sell
them, and the selling price is
often hard to know prior to the
final sale. Transaction costs to
sell a house are much higher
than those to sell a bond.

Figure 4-2

The Determination of the
Interest Rate

The interest rate must be such
that the supply of money (which
is independent of the interest
rate) is equal to the demand for
money (which does depend on

the interest rate).
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makes the mechanics of money supply more complicated. It is better to build up the
discussion in two steps.

Money Demand, Money Supply, and the Equilibrium
Interest Rate

Suppose the central bank decides to supply an amount of money equal to M, so
M =M

The superscript s stands for supply. (Let’s disregard, for the moment, the issue of how
exactly the central bank supplies this amount of money. We shall return to it in a few
paragraphs.)

Equilibrium in financial markets requires that money supply be equal to money
demand, that M* = M%. Then, using M* = M, and equation (4.1) for money demand,
the equilibrium condition is

Money supply = Money demand

M = $Y L(i) (4.2)

This equation tells us that the interest rate i must be such that, given their income $Y,
people are willing to hold an amount of money equal to the existing money supply M.
This equilibrium relation is called the LM relation. As for the IS relation, the name of the
LM relation is more than 50 years old. The letter L stands for liquidity: Economists use
liquidity as a measure of how easily an asset can be exchanged for money. Money is fully
liquid; other assets less so.

We can think of the demand for money as a demand for liquidity. The letter M
stands for money. The demand for liquidity must equal the supply of money.

This equilibrium condition is represented graphically in Figure 4-2. As in Fig-
ure 4-1, money is measured on the horizontal axis, and the interest rate is measured
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Ms Figure 4-3
The Effects of an Increase
o in Nominal Income on the
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leads to an increase in the inter-
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on the vertical axis. The demand for money, M¢, drawn for a given level of nominal
income, $Y, is downward sloping: A higher interest rate implies a lower demand for
money. The supply of money is drawn as the vertical line denoted M*: The money
supply equals M and is independent of the interest rate. Equilibrium occurs at
point A, and the equilibrium interest rate is given by i.

Now that we have characterized the equilibrium, we can look at how changes in
nominal income or changes in the money supply by the central bank affect the equilib-
rium interest rate.

m  Figure 4-3 shows the effects of an increase in nominal income on the interest rate.

The figure replicates Figure 4-2, and the initial equilibrium is at point A. An
increase in nominal income from $Y to $Y” increases the level of transactions,
which increases the demand for money at any interest rate. The money demand
curve shifts to the right, from M to M?'. The equilibrium moves from A up to A’,
and the equilibrium interest rate increases from i to i'.

In words: An increase in nominal income leads to an increase in the interest
rate. The reason: At the initial interest rate, the demand for money exceeds the
supply. An increase in the interest rate is needed to decrease the amount of money
people want to hold and to reestablish equilibrium.

m  Figure 4-4 shows the effects of an increase in the money supply on the interest rate.

The initial equilibrium is at point A, with interest rate i. An increase in the
money supply, from M* = M to M* = M’, leads to a shift of the money supply
curve to the right, from M? to M*'. The equilibrium moves from A down to A’; the
interest rate decreases from i to i’.

In words: an increase in the supply of money by the central bank leads to a de-
crease in the interest rate. The decrease in the interest rate increases the demand
for money so it equals the now larger money supply.

Chapter 4 Financial Markets
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Figure 4-4

The Effects of an Increase
in the Money Supply on the
Interest Rate

An increase in the supply of
money leads to a decrease in the

interest rate.

The balance sheet of a bank
(or firm, or individual) is a list
of its assets and liabilities at
a point in time. The assets
are the sum of what the bank
owns and what is owed to it
by others. The liabilities are
what the bank owes to others.
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Monetary Policy and Open Market Operations

We can get a better understanding of the results in Figures 4-3 and 4-4 by looking more
closely at how the central bank actually changes the money supply, and what happens
when it does so.

Open market operations. In modern economies, the way central banks change
the supply of money is by buying or selling bonds in the bond market. If a central bank
wants to increase the amount of money in the economy, it buys bonds and pays for
them by creating money. If it wants to decrease the amount of money in the economy,
it sells bonds and removes from circulation the money it receives in exchange for the
bonds. These actions are called open market operations because they take place in
the “open market” for bonds.

The balance sheet of the central bank is given in Figure 4-5. The assets of the cen-
tral bank are the bonds it holds in its portfolio. Its liabilities are the stock of money in
the economy. Open market operations lead to equal changes in assets and liabilities.

If the central bank buys, say, $1 million worth of bonds, the amount of bonds it
holds is higher by $1 million, and so is the amount of money in the economy. Such
an operation is called an expansionary open market operation, because the central
bank increases (expands) the supply of money.

If the central bank sells $1 million worth of bonds, both the amount of bonds held
by the central bank and the amount of money in the economy are lower by $1 million.
Such an operation is called a contractionary open market operation, because the
central bank decreases (contracts) the supply of money.

Bond Prices and Bond Yields

We have focused so far on the interest rate on bonds. In fact, what is determined in
bond markets is not interest rates, but bond prices; in this section we show that the
interest rate on a bond can then be inferred from the price of the bond. Understanding
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Balance Sheet Figure 4-5

Assets Liabilities The Balance Sheet of the

Central Bank and the Effects

Bonds Money (currency) of an Expansionary Open

Market Operation

The assets of the central bank

The Effects of an Expansionary are the bonds it holds. The liabili-

Open Market Operation ties are the stock of money in the

Assets Liabilities economy. An open market op-

eration in which the central bank

. . buys bonds and issues money in-

ﬁhlgnge _m bond Cthal?_ge in money creases both assets and liabilities
0 IngS.. 5 stock: - by the same amount.

+$1 million +$1 million

this relation between the interest rate and bond prices will prove useful both here and
later in this book.

B Suppose the bonds in our economy are one-year bonds—bonds that promise a pay-
ment of a given number of dollars, say $100, a year from now. In the United States,
bonds issued by the government promising payment in a year or less are called
Treasury bills or T-bills. Let the price of a bond today be $ Pg, where the subscript B
stands for “bond.” If you buy the bond today and hold it for a year, the rate of return
on holding the bond for a yearis ($100 — $Pg) /$Pg. Therefore, the interest rate
on the bond is given by

;_ $100 — $Py
$Pg

If $Pg is $99, the interest rate equals $1/$99 = 0.010, or 1.0% per year. If $ Py is
$90, the interest rate is $1/$90 = 11.1% per year. The higher the price of the bond,
the lower the interest rate.

m Ifwe are given the interest rate, we can figure out the price of the bond using the
same formula. Reorganizing the formula above, the price today of a one-year bond
paying $100 a year from today is given by

$100
SPr =1
The price of the bond today is equal to the final payment divided by 1 plus the in-
terest rate. If the interest rate is positive, the price of the bond is less than the final
payment. The higher the interest rate, the lower the price today. You may read or
hear that “bond markets went up today.” This means that the prices of bonds went
up, and therefore that interest rates went down.

We are now ready to return to the effects of an open market operation and its effect
on equilibrium in the money market.

Consider first an expansionary open market operation, in which the central bank
buys bonds in the bond market and pays for them by creating money. As the central
bank buys bonds, the demand for bonds goes up, increasing their price. Conversely,
the interest rate on bonds goes down. Note that by paying for the bonds with money,
the central bank has increased the money supply.

Consider instead a contractionary open market operation, in which the central
bank decreases the supply of money. It sells bonds in the bonds market. This leads
to a decrease in their price, and an increase in the interest rate. Note that by selling

Chapter 4 Financial Markets

The interest rate is what you
get for the bond a year from
now ($100) minus what you
pay for the bond today ($Pg),
divided by the price of the
bond today, ($Pg).
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Suppose nominal income in-
creases, as in Figure 4-3, and
that the central bank wants
to keep the interest rate un-
changed. How does it need to
adjust the money supply?

The complication: The short-
term interest rate—the rate
directly controlled by the
Fed—is not the only interest
rate that affects spending.
We return to this issue first in
Chapter 9, and then in Chap-
ters 15to 17.
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the bonds in exchange for money previously held by households, the central bank has
reduced the money supply.
Let’s summarize what we have learned in the first two sections:

B The interest rate is determined by the equality of the supply of money and the
demand for money.

B By changing the supply of money, the central bank can affect the interest rate.

B The central bank changes the supply of money through open market operations,
which are purchases or sales of bonds for money.

B Open market operations in which the central bank increases the money supply by
buying bonds lead to an increase in the price of bonds and a decrease in the inter-
est rate. In Figure 4-2, the purchase of bonds by the central bank shifts the money
supply to the right.

B Open market operations in which the central bank decreases the money supply by
selling bonds lead to a decrease in the price of bonds and an increase in the inter-
est rate. In Figure 4-2, the purchase of bonds by the central bank shifts the money
supply to the left.

Let us take up two more issues before moving on.

Choosing Money or Choosing the Interest Rate?

We have described the central bank as choosing the money supply and letting the
interest rate be determined at the point where money supply equals money demand.
Instead, we could have described the central bank as choosing the interest rate and
then adjusting the money supply so as to achieve the interest rate it has chosen.

To see this, return to Figure 4-4. Figure 4-4 showed the effect of a decision by the
central bank to increase the money supply from M? to M*, causing the interest rate to
fall from i to i’. However, we could have described the figure in terms of the central
bank decision to lower the interest rate from i to i’ by increasing the money supply
from M*to M®'.

Why is it useful to think about the central bank as choosing the interest rate?
Because this is what modern central banks, including the Fed, typically do. They
typically think about the interest rate they want to achieve, and then move the money
supply so as to achieve it. This is why, when you listen to the news, you do not hear:
“The Fed decided to increase the money supply today.” Instead you hear: “The Fed de-
cided to decrease the interest rate today.” The way the Fed did it was by increasing the
money supply appropriately.

Money, Bonds, and Other Assets

We have been looking at an economy with only two assets, money and bonds. This is
obviously a much simplified version of actual economies with their many financial as-
sets and many financial markets. But, as you will see in later chapters, the basic lessons
we have just learned apply very generally. The only change we will have to make is re-
placing “interest rate” in our conclusions with “short-term interest rate on government
bonds.” You will see that the short-term interest rate is determined by the condition
we just discussed—the equilibrium between money supply and money demand. The
central bank can, through open market operations, change the short-term interest rate;
and open market operations are indeed the basic tool used by most modern central
banks, including the Fed, to affect interest rates.

There is one dimension, however, to which our model must be extended. We have
assumed that all money in the economy consisted of currency, supplied by the central
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bank. In the real world, money includes not only currency but also checkable deposits.
Checkable deposits are supplied not by the central bank but by (private) banks. How
the presence of banks and checkable deposits changes our conclusions is the topic of
the next section.

4-3 Determining the Interest Rate: Il

To understand what determines the interest rate in an economy with both currency
and checkable deposits, we must first look at what banks do.

What Banks Do

Modern economies are characterized by the existence of many types of financial
intermediaries—institutions that receive funds from people and firms and use these
funds to buy financial assets or to make loans to other people and firms. The assets
of these institutions are the financial assets they own and the loans they have made.
Their liabilities are what they owe to the people and firms from whom they have re-
ceived funds.

Banks are one type of financial intermediary. What makes banks special—and the
reason we focus on banks here rather than on financial intermediaries in general—is
that their liabilities are money: People can pay for transactions by writing checks up to
the amount of their account balance. Let’s look more closely at what banks do.

The balance sheet of banks is shown in the bottom half of Figure 4-6, Figure 4-6b.

B Banks receive funds from people and firms who either deposit funds directly or
have funds sent to their checking accounts (via direct deposit of their paychecks,
for example.) At any point in time, people and firms can write checks or withdraw
up to the full amount of their account balances. The liabilities of the banks are
therefore equal to the value of these checkable deposits.

B Banks keep as reserves some of the funds they receive. They are held partly in cash
and partly in an account the banks have at the central bank, which they can draw
on when they need to. Banks hold reserves for three reasons:

On any given day, some depositors withdraw cash from their checking accounts
while others deposit cash into their accounts. There is no reason for the inflows and
outflows of cash to be equal, so the bank must keep some cash on hand.

(a) Central Bank
Assets Liabilities
Bonds Central Bank Money
= Reserves
+ Currency
(b) Banks
Assets Liabilities
Reserves Checkable deposits
Loans
Bonds
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Let us give you the bottom
line in case you want to skip
the section: Even in this more
complicated case, the cen-
tral bank can, by changing
the amount of central bank
money, control the short-term
interest rate.

Banks have other types of li-
abilities in addition to check-
able deposits, and they are
engaged in more activities
than just holding bonds or
making loans. Ignore these
complications for the moment.
We consider these complica-
tions in Chapter 9.

Figure 4-6

The Balance Sheet of Banks,
and the Balance Sheet of the
Central Bank Revisited
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In the same way, on any given day, people with accounts at the bank write
checks to people with accounts at other banks, and people with accounts at
other banks write checks to people with accounts at the bank. What the bank,
as a result of these transactions, owes the other banks can be larger or smaller
than what the other banks owe to it. For this reason also, the bank needs to keep
reserves.

The first two reasons imply that the banks would want to keep some reserves
even if they were not required to do so. But, in addition, banks are subject to re-
serve requirements, which require them to hold reserves in some proportion of
their checkable deposits. In the United States, reserve requirements are set by the
Fed. The actual reserve ratio—the ratio of bank reserves to bank checkable depos-
its—is about 10% in the United States today. Banks can use the other 90% to make
loans or buy bonds.

B Loans represent roughly 70% of banks’ nonreserve assets. Bonds account for
the rest, 30%. The distinction between bonds and loans is unimportant for our
purposes in this chapter—which is to understand how the money supply is de-
termined. For this reason, to keep the discussion simple, we will assume in this
chapter that banks do not make loans, that they hold only reserves and bonds
as assets. But the distinction between loans and bonds is important for other
purposes, from the possibility of “bank runs” to the role of federal deposit in-
surance. These topics are first explored in the Focus box, “Bank Runs, Deposit
Insurance, and Wholesale Funding,” and then at more length in Chapter 9 on
the crisis.

Figure 4-6a returns to the balance sheet of the central bank, in an economy
in which there are banks. It is very similar to the balance sheet of the central
bank we saw in Figure 4-5. The asset side is the same as before: The assets of
the central bank are the bonds it holds. The liabilities of the central bank are
the money it has issued, central bank money. The new feature is that not all
of central bank money is held as currency by the public. Some of it is held as
reserves by banks.

The Supply and the Demand for Central Bank Money

The easiest way to think about how the interest rate in this economy is determined is
by thinking in terms of the supply and the demand for central bank money:

B The demand for central bank money is equal to the demand for currency by peo-
ple plus the demand for reserves by banks.

m  The supply of central bank money is under the direct control of the central bank.

B The equilibrium interest rate is such that the demand and the supply for central
bank money are equal.

Figure 4-7 shows the structure of the demand and the supply of central bank
money in more detail. (Ignore the equations for the time being. Just look at the
boxes.) Start on the left side. The demand for money by people is for both check-
able deposits and currency. Because banks have to hold reserves against checka-
ble deposits, the demand for checkable deposits leads to a demand for reserves by
banks. Consequently, the demand for central bank money is equal to the demand
for reserves by banks plus the demand for currency. Go to the right side: The sup-
ply of central bank money is determined by the central bank. Look at the equal
sign: The interest rate must be such that the demand and the supply of central bank
money are equal.
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Bank Runs, Deposit Insurance, and Wholesale Funding
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Is bank money (checkable deposits) just as good as central
bank money (currency)? To answer this question, we must
look at what banks do with their funds, and at the distinc-
tion between making loans or holding bonds.

Making a loan to a firm or buying a government bond
are more similar than they may seem. In one case, the
bank lends to a firm. In the other, the bank lends to the
government. This is why, for simplicity, we assumed in the
text that banks held only bonds.

But, in one respect, making a loan is very different from
buying a bond. Bonds, especially government bonds, are
very liquid: If need be, they can be sold easily in the bond
market. Loans, on the other hand, are often not liquid at
all. Calling them back may be impossible. Firms have prob-
ably already used their loans to buy inventories or new ma-
chines, so they no longer have the cash on hand. Likewise,
individuals likely have used their loans to purchase cars,
houses, or other things. The bank could in principle sell
the loans to a third party to get cash. However, selling them
might be very difficult because potential buyers would
know little about how reliable the borrowers are.

This fact has one important implication: Take a healthy
bank, a bank with a portfolio of good loans. Suppose ru-
mors start that the bank is not doing well and some loans
will not be repaid. Believing that the bank may fail, people
with deposits at the bank will want to close their accounts
and withdraw cash. If enough people do so, the bank will
run out of reserves. Given that the loans cannot be called
back, the bank will not be able to satisfy the demand for
cash, and it will have to close.

Conclusion: Fear that a bank will close can actually cause
it to close—even if all its loans are good. The financial his-
tory of the United States up to the 1930s is full of such bank
runs. One bank fails for the right reason (because it has
made bad loans). This causes depositors at other banks to
panic and withdraw money from their banks, forcing them
to close. You have probably seen It’s a Wonderful Life, an old
movie with James Stewart that runs on TV every year around
Christmas. After another bank in Stewart’s town fails, depos-
itors at the savings and loan he manages get scared and want
to withdraw their money too. Stewart successfully persuades
them this is not a good idea. It's a Wonderful Life has a happy
ending. But in real life, most bank runs didn’t.

What can be done to avoid bank runs? One solution
is called narrow banking. Narrow banking would restrict
banks to holding liquid and safe government bonds, like
T-bills. Loans would have to be made by financial inter-
mediaries other than banks. This would eliminate bank
runs, as well as the need for federal insurance. Some re-
cent changes in U.S. regulation have gone in that direc-
tion, restricting banks that rely on deposits from engaging
in some financial operations, but they stop far short of im-
posing narrow banking.

Another solution, and one that has been adopted
by governments in most advanced countries, is deposit
insurance. The United States, for example, introduced
federal deposit insurance in 1934. The U.S. government
now insures each account up to a ceiling, which, since
2008, is $250,000. (In response to the crisis, all accounts are
currently fully insured, regardless of the amount, but this
is scheduled to end in December 2012.) As a result, there is
no reason for depositors to run and withdraw their money.

Federal deposit insurance leads, however, to problems
of its own: Depositors, who do not have to worry about their
deposits, no longer look at the activities of the banks in
which they have their accounts. Banks may then misbehave,
by making loans they wouldn’t have made in the absence
of deposit insurance. And, as the crisis has unfortunately
shown, deposit insurance is no longer enough. The rea-
son is that banks have increasingly relied on other sources
of funds, often borrowing overnight from other financial
institutions and investors, a method of financing known
as wholesale funding. Wholesale funding, just before the
crisis, accounted for close to 30% of total funding for U.S.
banks. These funds were not insured, and when, in late 2008,
doubts increased about the quality of the assets held by
banks, there was in effect a run on many banks, this time not
from the traditional depositors but from wholesale funders.
To avoid more bank collapses, the Fed had no choice than to
provide funds to banks on a very large scale.

Since then, banks have reduced their reliance on whole-
sale funding, which is down to roughly 25% in the United
States. In parallel, regulation is being considered that would
force banks to hold enough liquid assets to be able to with-
stand a large decrease in their wholesale funding. This is
one of the challenges facing bank regulators today.

Be careful to distinguish among:

Demand for money (demand
for currency and checkable
deposits)

Demand for bank money
(demand for checkable
deposits)

Demand for central bank
money (demand for cur-
rency by people and de-
mand for reserves by banks)

We now go through each of the boxes in Figure 4-7 and ask:

B What determines the demand for checkable deposits and the demand for
currency?

B What determines the demand for reserves by banks?

What determines the demand for central bank money?

B How does the condition that the demand for and the supply of central bank money
be equal determine the interest rate?
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Figure 4-7

Determinants of the
Demand and the Supply
of Central Bank Money
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Demand for money
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checkable deposits reserves by banks
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Money

Central Bank
Money

Demand for
currency

Demand for money
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Demand for Demand for Demand for
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DY = (1 _c)pMd ’ RY = 0(1 zc) M > Central Bank supply of
Money Central Bank
HY =CU“ + R? = Money
Demand for [c+o(1-c) M9 =
currency
Cu? =c M? [c+0(1—c)SYL(i) = H

The Demand for Money

When people can hold both currency and checkable deposits, the demand for money
involves two decisions. First, people must decide how much money to hold. Second,
they must decide how much of this money to hold in currency and how much to hold
in checkable deposits.

It is reasonable to assume that the overall demand for money (currency plus check-
able deposits) is given by the same factors as before. People will hold more money the
higher the level of transactions and the lower the interest rate on bonds. So we can as-
sume that overall money demand is given by the same equation as before (equation (4.1)):

M = $Y L(i) (4.3)
)

That brings us to the second decision. How do people decide how much to hold in
currency, and how much in checkable deposits? Currency is more convenient for small
transactions (it is also more convenient for illegal transactions.) Checks are more con-
venient for large transactions. Holding money in your checking account is safer than
holding cash.

Let’s assume people hold a fixed proportion of their money in currency—call
this proportion c—and, by implication, hold a fixed proportion (1 — ¢) in checkable
deposits. Call the demand for currency CU (CU for currency, and d for demand). Call
the demand for checkable deposits D¢ (D for deposits, and d for demand). The two
demands are given by

cu? = cMm? (4.4)
D4 = (1-c)M* (4.5)
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Equation (4.4) shows the first component of the demand for central bank money—the
demand for currency by the public. Equation (4.5) shows the demand for checkable
deposits.

We now have a description of the first box, “Demand for Money,” on the left side
of Figure 4-7: Equation (4.3) shows the overall demand for money. Equations (4.4)
and (4.5) show the demand for checkable deposits and the demand for currency,
respectively.

The demand for checkable deposits leads to a demand by banks for reserves, the
second component of the demand for central bank money. To see how, let’s turn to the
behavior of banks.

The Demand for Reserves

The larger the amount of checkable deposits, the larger the amount of reserves the banks
must hold, both for precautionary and for regulatory reasons. Let 0 (the Greek lowercase
letter theta) be the reserve ratio, the amount of reserves banks hold per dollar of checkable
deposits. Let R denote the reserves of banks. Let D denote the dollar amount of checkable
deposits. Then, by the definition of 6, the following relation holds between R and D:

R =6D (4.6)

We saw earlier that, in the United States today, the reserve ratio is roughly equal to
10%. Thus, 6 is roughly equal to 0.1.

If people want to hold D? in deposits, then, from equation (4.6), banks must hold

0D in reserves. Combining equations (4.5) and (4.6), the second component of the
demand for central bank money—the demand for reserves by banks—is given by

R*=10(1 - c)M? 4.7)

We now have the equation corresponding to the second box, “Demand for
Reserves by Banks,” on the left side of Figure 4-7.

The Demand for Central Bank Money
Call H? the demand for central bank money. This demand is equal to the sum of the
demand for currency and the demand for reserves:

H% = cU% + R? (4.8)
Replace CU? and R by their expressions from equations (4.4) and (4.7) to get
HY=cM*+6(1 —c)M*= [c+6(1 —c) M
Finally, replace the overall demand for money, M, by its expression from equa-
tion (4.3) to get:
H® = [c+ 6(1 — ¢)]$Y L(i) (4.9)

This gives us the equation corresponding to the third box, “Demand for Central
Bank Money,” on the left side of Figure 4-7.

The Determination of the Interest Rate

We are now ready to characterize the equilibrium. Let H be the supply of central bank
money; H is directly controlled by the central bank; just like in the previous section,
the central bank can change the amount of H through open market operations. The
equilibrium condition is that the supply of central bank money be equal to the demand
for central bank money:

H=H¢ (4.10)

Chapter 4 Financial Markets

Suppose banks doubled the
number of locations of ATMs,
making them more conven-
ient to use for their customers.
What would happen to the de-
mand for central bank money?
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Or, using equation (4.9):
H=1[c+0(1—c)]S$Y L(i) (4.11)

The supply of central bank money (the left side of equation (4.11)) is equal to the
demand for central bank money (the right side of equation (4.11)), which is equal to the
term in brackets times the overall demand for money.

Look at the term in brackets more closely:

Suppose that people held only currency, so ¢ = 1. Then, the term in brackets
would be equal to 1, and the equation would be exactly the same as equation (4.2)
in Section 4-2 (with the letter H replacing the letter M on the left side, but H and
M both stand for the supply of central bank money). In this case, people would
hold only currency, and banks would play no role in the supply of money. We
would be back to the case we looked at in Section 4-2.

Assume instead that people did not hold currency at all, but held only checkable
deposits, so ¢ = 0. Then, the term in brackets would be equal to 6. Suppose, for ex-
ample, that 6 = 0.1, so that the term in brackets was equal to 0.1. Then the demand
for central bank money would be equal to one-tenth of the overall demand for money.
This is easy to understand: People would hold only checkable deposits. For every dol-
lar they wanted to hold, banks would need to have 10 cents in reserves. In other words,
the demand for reserves would be one-tenth of the overall demand for money.

Leaving aside these two extreme cases, note that, as long as people hold some checka-
ble deposits (so that ¢ < 1), the term in brackets is less than 1: This means the demand for
central bank money is less than the overall demand for money. This is due to the fact that
the demand for reserves by banks is only a fraction of the demand for checkable deposits.

We can represent the equilibrium condition, equation (4.11), graphically, and we do
this in Figure 4-8. The figure looks the same as Figure 4-2, but with central bank money
rather than money on the horizontal axis. The interest rate is measured on the verti-
cal axis. The demand for central bank money, CU% + R, is drawn for a given level of

Figure 4-8
|_— Supply of Central

Equilibrium in the Market Bank Money

for Central Bank Money and
the Determination of the
Interest Rate

The equilibrium interest rate is
such that the supply of central

bank money is equal to the de- g _ A
mand for central bank money. S i—
?
e
2
£ _—Demand for Central
Bank Money
H? = CUY + R?
H

Central Bank Money, H
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nominal income. A higher interest rate implies a lower demand for central bank money
for two reasons: (1) The demand for currency by people goes down; (2) the demand for
checkable deposits by people also goes down. This leads to lower demand for reserves
by banks. The supply of money is fixed and is represented by a vertical line at H.
Equilibrium is at point A, with interest rate i.

The effects of either changes in nominal income or changes in the supply of cen-
tral bank money are qualitatively the same as in the previous section. In particular, an
increase in the supply of central bank money leads to a shift in the vertical supply line
to the right. This leads to a lower interest rate. As before, an increase in central bank
money leads to a decrease in the interest rate. Conversely, a decrease in central bank
money leads to an increase in the interest rate.

4-4 Two Alternative Ways of Looking at
the Equilibrium*

In Section 4-3, we looked at the equilibrium through the condition that the supply and
the demand of central bank money be equal. There are two other ways of looking at the
equilibrium. While they are all equivalent, each provides a different way of thinking
about the equilibrium, and going through each one will strengthen your understand-
ing of how monetary policy affects the interest rate.

The Federal Funds Market and the Federal Funds Rate

Instead of thinking in terms of the supply and the demand for central bank money, we
can think in terms of the supply and the demand for bank reserves:

The supply of reserves is equal to the supply of central bank money H, minus the
demand for currency by the public, CU?. The demand for reserves by banks is R%. So
the equilibrium condition that the supply and the demand for bank reserves be equal
is given by:

H - Ccu*=R*

Notice that, if we move CU? from the left side to the right side of the equation and
use the fact that the demand for central bank money H¢ is given by HY = CU“ + RY,
then this equation becomes H = H’. In other words, looking at the equilibrium
in terms of the supply and the demand for reserves is equivalent to looking at the
equilibrium in terms of the supply and the demand for central bank money—the ap-
proach we followed in Section 4-3.

Nevertheless, this alternative way of looking at the equilibrium is attractive be-
cause, in the United States, there is indeed an actual market for bank reserves, where
the interest rate adjusts to balance the supply and demand for reserves. This market is
called the federal funds market. Banks that have excess reserves at the end of the day
lend them to banks that have insufficient reserves. In equilibrium, the total demand for
reserves by all banks taken together, R?, must be equal to the supply of reserves to the
market, H — CU%—the equilibrium condition stated above.

The interest rate determined in this market is called the federal funds rate.
Because the Fed can in effect choose the federal funds rate it wants by changing the
supply of central bank money, H, the federal funds rate is typically thought of as the
main indicator of U.S. monetary policy. This is why so much attention is focused on
it, and why changes in the federal funds rate typically make front page news.

*This section is optional
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Suppose people get worried
about the possibility of bank
runs and decide to hold a
higher proportion of money
in the form of currency. If the
central bank keeps the money
supply constant, what will
happen to the interest rate?

In short, the Fed determines
the federal funds rate.
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Remember: All three ways are
equivalent in the sense that
they yield the same answer.
But each gives us a differ-
ent way of thinking about the
answer and strengthens our
intuition.
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The Supply of Money, the Demand for Money, and
the Money Multiplier

We have seen how we can think of the equilibrium in terms of the equality of the sup-
ply and demand of central bank money, or in terms of the equality of the supply and
demand of reserves. There is yet another way of thinking about the equilibrium which
is sometimes very useful. We can think about the equilibrium in terms of the equality of
the overall supply and the overall demand for money (currency and checkable deposits).

To derive an equilibrium condition in terms of the overall supply and the overall
demand for money, start with the equilibrium condition (4.11) (which states that the
supply of central bank money must equal the demand for central bank money) and
divide both sidesby [¢ + (1 — ¢)]:

1

e+ o1 — oy 1= SV L0) (412)

Supply of money = Demand for money

The right side of equation (4.12) is the overall demand for money (currency plus
checkable deposits). The left side is the overall supply of money (currency plus check-
able deposits). Basically the equation says that, in equilibrium, the overall supply and
the overall demand of money must be equal.

m If you compare equation (4.12) with equation (4.2), the equation characterizing

the equilibrium in an economy without banks, you will see that the only difference
is that the overall supply of money is not equal just to central bank money but to
central bank money times a constantterm 1/ (¢ + (1 — ¢)).
Notice also that, because (¢ + (1 — ¢)) is less than one, its inverse—the con-
stant term on the left of the equation—is greater than one. For this reason, this
constant term is called the money multiplier. The overall supply of money is
therefore equal to central bank money times the money multiplier. If the money
multiplier is 4, for example, then the overall supply of money is equal to 4 times the
supply of central bank money.

m To reflect the fact that the overall supply of money depends in the end on the
amount of central bank money, central bank money is sometimes called high-
powered money (this is where the letter H we used to denote central bank money
comes from), or the monetary base. The term high-powered reflects the fact that
increases in H lead to more than one-for-one increases in the overall money sup-
ply, and are therefore “high-powered.” In the same way, the term monetary base
reflects the fact that the overall money supply depends ultimately on a “base”—the
amount of central bank money in the economy.

The presence of a multiplier in equation (4.12) implies that a given change in cen-
tral bank money has a larger effect on the money supply—and in turn a larger effect
on the interest rate—in an economy with banks than in an economy without banks. To
understand why;, it is useful to return to the description of open market operations, this
time in an economy with banks.

Understanding the Money Multiplier

To make the arithmetic easier, let’s consider a special case where people hold only
checkable deposits, so ¢ = 0. In this case, the multiplier is 1/6. In other words, an
increase of a dollar of high powered money leads to an increase of 1/6 dollars in the
money supply. Assume further that 6 = 0.1, so that the multiplier equals 1/0.1 = 10.
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The purpose of what follows is to help you understand where this multiplier comes
from, and, more generally, to help you understand how the initial increase in central
bank money leads to a ten-fold increase in the overall money supply.

Suppose the Fed buys $100 worth of bonds in an open market operation. It pays
the seller—call him seller 1—$100. To pay the seller, the Fed creates $100 in central
bank money. The increase in central bank money is $100. When we looked earlier at
the effects of an open market operation in an economy in which there were no banks,
this was the end of the story. Here, it is just the beginning:

m  Seller 1 (who, we have assumed, does not want to hold any currency) deposits the
$100 in a checking account at his bank—call it bank A. This leads to an increase in
checkable deposits of $100.

m  BankA keeps $100 times 0.1 = $10 in reserves and buys bonds with the rest, $100
times 0.9 = $90. It pays $90 to the seller of those bonds—call her seller 2.

m  Seller 2 deposits $90 in a checking account in her bank—call it bank B. This leads
to an increase in checkable deposits of $90.

®  Bank B keeps $90 times 0.1 = $9 in reserves and buys bonds with the rest, $90
times 0.9 = $81. It pays $81 to the seller of those bonds, call him seller 3.

m  Seller 3 deposits $81 in a checking account in his bank, call it bank C.

E Andsoon.

By now, the chain of events should be clear. What is the eventual increase in the
money supply? The increase in checkable deposits is $100 when seller 1 deposits the
proceeds of his sale of bonds in bank A, plus $90 when seller 2 deposits the proceeds of
her sale of bonds in bank B, plus $81 when seller 3 does the same, and so on. Let’s write
the sum as:

$100(1 + 0.9 + 0.9 + ...)

The seriesin parenthesesis a geometric series, soitssumisequalto1/(1 — 0.9) = 10
(see Appendix 2 at the end of this book for a refresher on geometric series). The money
supply increases by $1,000—10 times the initial increase in central bank money.

This derivation gives us another way of thinking about the money multiplier: We
can think of the ultimate increase in the money supply as the result of successive rounds
of purchases of bonds—the first started by the Fed in its open market operation, the
following rounds by banks. Each successive round leads to an increase in the money
supply, and eventually the increase in the money supply is equal to 10 times the initial
increase in the central bank money. Note the parallel between our interpretation of the
money multiplier as the result of successive purchases of bonds and the interpretation
of the goods market multiplier (Chapter 3) as the result of successive rounds of spend-
ing. Multipliers can often be interpreted as the result of successive rounds of decisions
and derived as the sum of a geometric series. This interpretation often gives a better
understanding of how the process works.

Summary

B The demand for money depends positively on the level of ™ For a given supply of money, an increase in income leads
transactions in the economy and negatively on the interest to an increase in the demand for money and an increase in
rate. the interest rate. An increase in the supply of money for a

B The interest rate is determined by the equilibrium condition given income leads to a decrease in the interest rate.

that the supply of money be equal to the demand for money.
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The way the central bank changes the supply of money is
through open market operations.

Expansionary open market operations, in which the central
bank increases the money supply by buying bonds, lead to
an increase in the price of bonds and a decrease in the in-
terest rate.

Contractionary open market operations, in which the cen-
tral bank decreases the money supply by selling bonds,
lead to a decrease in the price of bonds and an increase in
the interest rate.

When money includes both currency and checkable de-
posits, we can think of the interest rate as being determined
by the condition that the supply of central bank money be
equal to the demand for central bank money.
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Questions and Problems
QUICK CHECK

All Quick Check questions and problems are available
on MyEconLab.

1. Using the information in this chapter, label each of the fol-
lowing statements true, false, or uncertain. Explain briefly.

a.

b.
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Income and financial wealth are both examples of stock
variables.

The term investment, as used by economists, refers to the
purchase of bonds and shares of stock.

The demand for money does not depend on the interest
rate because only bonds earn interest.

About two-thirds of U.S. currency is held outside the
United States.

. The central bank can increase the supply of money by sell-

ing bonds in the market for bonds.
The Federal Reserve can determine the money supply, but
it cannot determine interest rates—not even the federal
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B The supply of central bank money is under the control of

the central bank. The demand for central bank money de-
pends on the overall demand for money, the proportion of
money people keep as currency, and the ratio of reserves to
checkable deposits chosen by banks.

B Another, but equivalent, way to think about the determi-

nation of the interest rate is in terms of the equality of the
supply and demand for bank reserves. The market for bank
reserves is called the federal funds market. The interest rate
determined in that market is called the federal funds rate.

B Yetanother way to think about the determination of the inter-

estrate is in terms of the equality of the overall supply of and
the overall demand for money. The overall supply of money is
equal to central bank money times the money multiplier.

liquidity, 68

open market operation, 70

expansionary, and contractionary, open market operation, 70
Treasury bill (T-bill), 71

financial intermediaries, 73

(bank) reserves, 73

reserve ratio, 74

central bank money, 74

bank run, 75

narrow banking, 75

federal deposit insurance, 75

wholesale funding, 75

federal funds market, federal funds rate, 79
money multiplier, 80

high-powered money, 80

monetary base, 80

funds rate—because interest rates are determined in the
private sector.

g. Bond prices and interest rates always move in opposite
directions.

h. Since the Great Depression, the United States has relied

on federal deposit insurance to help solve the problem of
bank runs.

2. Suppose that a person’s yearly income is $60,000. Also sup-
pose that this person’s money demand function is given by

M = $Y (.35 — i)

a. What is this person’s demand for money when the interest
rate is 5%? 10%?

b. Explain how the interest rate affects money demand.

c. Suppose that the interest rate is 10%. In percentage terms,
what happens to this person’s demand for money if her
yearly income is reduced by 50%?



d. Suppose that the interest rate is 5%. In percentage terms,
what happens to this person’s demand for money if her
yearly income is reduced by 50%?

e. Summarize the effect of income on money demand. In
percentage terms, how does this effect depend on the in-
terest rate?

3. Consider a bond that promises to pay $100 in one year.
a. What is the interest rate on the bond if its price today is
$75? $85? $95?
b. What is the relation between the price of the bond and the
interest rate?
c. Ifthe interest rate is 8%, what is the price of the bond today?

4. Suppose that money demand is given by
M? = $Y (25— i)

where $Y is $100. Also, suppose that the supply of money is $20.
a. What is the equilibrium interest rate?
b. If the Federal Reserve Bank wants to increase i by 10 per-
centage points (e.g., from 2% to 12%), at what level should
it set the supply of money?

DIG DEEPER

All Dig Deeper questions and problems are available
on MyEconLab.

5. Suppose that a person’s wealth is $50,000 and that her yearly
income is $60,000. Also suppose that her money demand func-
tion is given by

M% = $Y (35— i)

a. Derive the demand for bonds. Suppose the interest rate
increases by 10 percentage points. What is the effect on
the demand for bonds?

b. What are the effects of an increase in wealth on the demand
for money and the demand for bonds? Explain in words.

c. What are the effects of an increase in income on the
demand for money and the demand for bonds? Explain in
words.

d. Consider the statement “When people earn more money,
they obviously will hold more bonds.” What is wrong with
this statement?

6. The demand for bonds

In this chapter, you learned that an increase in the interest rate
makes bonds more attractive, so it leads people to hold more of their
wealth in bonds as opposed to money. However, you also learned
that an increase in the interest rate reduces the price of bonds.

How can an increase in the interest rate make bonds more
attractive and reduce their price?

7. ATMs and credit cards
This problem examines the effect of the introduction of ATMs
and credit cards on money demand. For simplicity, let’s exam-
ine a person’s demand for money over a period of four days.
Suppose that before ATMs and credit cards, this person
goes to the bank once at the beginning of each four-day period
and withdraws from her savings account all the money she
needs for four days. Assume that she needs $4 per day.

a. How much does this person withdraw each time she goes
to the bank? Compute this person’s money holdings for
days 1 through 4 (in the morning, before she needs any of
the money she withdraws).

b. Whatis the amount of money this person holds, on average?
Suppose now that with the advent of ATMs, this person
withdraws money once every two days.

c. Recompute your answer to part (a).

d. Recompute your answer to part (b).

Finally, with the advent of credit cards, this person pays for all
her purchases using her card. She withdraws no money until the
Jourth day, when she withdraws the whole amount necessary to
pay for her credit card purchases over the previous four days.

e. Recompute your answer to part (a).

f. Recompute your answer to part (b).

g. Based on your previous answers, what do you think has
been the effect of ATMs and credit cards on money demand?

8. The money multiplier
The money multiplier is described in Section 4-4. Assume
the following:
i. The public holds no currency.
ii. The ratio of reserves to deposits is 0.1.
iii. The demand for money is given by

M4 = $Y (.8 — 4i)

Initially, the monetary base is $100 billion, and nominal
income is $5 trillion.
a. What is the demand for central bank money?
b. Find the equilibrium interest rate by setting the demand for
central bank money equal to the supply of central bank money.
c. Whatis the overall supply of money? Is it equal to the overall
demand for money at the interest rate you found in part (b)?
d. What is the impact on the interest rate if central bank
money is increased to $300 billion?
e. If the overall money supply increases to $3,000 billion,
what will be the impact on i ? [Hint: Use what you discov-
ered in part (c).]
9. Bank runs and the money multiplier preferring to hold on to
their cash.

During the Great Depression, the U.S. economy experienced
many bank runs, to the point where people became unwilling
to keep their money in banks, preferring to hold on to their cash
cash.

How would you expect such a shift away from check-
able deposits toward currency to affect the size of the money
multiplier?

EXPLORE FURTHER
10. Current monetary policy
Go to the Web site for the Federal Reserve Board of Gover-
nors (www.federalreserve.gov) and download the most recent
monetary policy press release of the Federal Open Market Com-
mittee (FOMC). Make sure you get the most recent FOMC press
release and not simply the most recent Fed press release.
a. What is the current stance of monetary policy? (Note
that policy will be described in terms of increasing or
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decreasing the federal funds rate as opposed to increasing
or decreasing the money supply.)

If the federal funds rate has changed recently, what does
the change imply about the bond holdings of the Federal
Reserve? Has the Fed been increasing or decreasing its
bond holdings?

Further Readings
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While we shall return to many aspects of the financial sys-
tem throughout the book, you may want to dig deeper and
read a textbook on money and banking. Here are four of
them: Money, Banking, and Financial Markets, by Laurence
Ball (Worth, 2010); Money, Banking, and Financial Markets,
by Stephen Cecchetti and Kermit Schoenholtz (McGraw-
Hill/Irwin, 2010); Money, the Financial System and the

The Short Run The Core

Finally you can visit the Fed's website and find various state-
ments explaining the Fed's current policy on interest rates.
These statements set the stage for the analysis in Chapter 5.
Some parts of these statement should make more complete
sense at the end Chapter 5.

The Economics of Money, Banking, and the Financial Sys-
tem, by Frederic Mishkin, (Pearson, 9th edition, 2010).

The Fed maintains a useful Web site, which contains not
only data on financial markets but also information on
what the Fed does, on recent testimonies by the Fed Chair-
man, and so on (http://www.federalreserve.gov).


http://www.federalreserve.gov

Goods and Financial
Markets: The IS-LM
Model

n Chapter 3, we looked at the goods market. In Chapter 4, we looked at financial markets. We
now look at goods and financial markets together. By the end of this chapter you will have a
framework to think about how output and the interest rate are determined in the short run.

In developing this framework, we follow a path first traced by two economists, John Hicks
and Alvin Hansen, in the late 1930s and the early 1940s. When the economist John Maynard
Keynes published his General Theory in 1936, there was much agreement that his book was both
fundamental and nearly impenetrable. (Try to read it, and you will agree.) There were (and still
are) many debates about what Keynes “really meant.” In 1937, John Hicks summarized what he
saw as one of Keynes’s main contributions: the joint description of goods and financial markets.
His analysis was later extended by Alvin Hansen. Hicks and Hansen called their formalization the
IS-LM model.

Macroeconomics has made substantial progress since the early 1940s. This is why the
IS-LM model is treated in this and the next chapter rather than in Chapter 26 of this book. (If
you had taken this course 40 years ago, you would be nearly done!) But to most economists, the
IS-LM model still represents an essential building block—one that, despite its simplicity, cap-
tures much of what happens in the economy in the short run. This is why the IS-LM model is still
taught and used today.

This chapter develops the basic version of the IS-LM model. It has five sections:

Section 5-1 looks at equilibrium in the goods market and derives the IS relation.
Section 5-2 looks at equilibrium in financial markets and derives the LM relation.

Sections 5-3 and 5-4 put the IS and the LM relations together and use the resulting IS-LM
model to study the effects of fiscal and monetary policy —first separately, then together.

Section 5-5 introduces dynamics and explores how the IS-LM model captures what happens
in the economy in the short run.
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Much more on the effects of
interest rates on both con-
sumption and investment in
Chapter 16.

The argument still holds if the
firm uses its own funds: The
higher the interest rate, the more
attractive it is to lend the funds
rather than to use them to buy
the new machine.

5-1 The Goods Market and the /IS Relation

Let’s first summarize what we learned in Chapter 3:

We characterized equilibrium in the goods market as the condition that production,
Y, be equal to the demand for goods, Z. We called this condition the IS relation.

We defined demand as the sum of consumption, investment, and government
spending. We assumed that consumption was a function of disposable income
(income minus taxes), and took investment spending, government spending, and
taxes as given:

Z=C(Y-T)+I1+G

(In Chapter 3, we assumed, to simplify the algebra, that the relation between con-
sumption, C, and disposable income, Y — T, was linear. Here, we shall not make
this assumption but use the more general form C = C(Y — T') instead).

The equilibrium condition was thus given by

Y=C(Y-T)+I+G

Using this equilibrium condition, we then looked at the factors that moved equi-
librium output. We looked in particular at the effects of changes in government
spending and of shifts in consumption demand.

The main simplification of this first model was that the interest rate did not affect

the demand for goods. Our first task in this chapter is to abandon this simplification
and introduce the interest rate in our model of equilibrium in the goods market. For
the time being, we focus only on the effect of the interest rate on investment and leave
a discussion of its effects on the other components of demand until later.

Investment, Sales, and the Interest Rate

In Chapter 3, investment was assumed to be constant. This was for simplicity. Invest-
ment is in fact far from constant and depends primarily on two factors:

The level of sales. Consider a firm facing an increase in sales and needing to in-
crease production. To do so, it may need to buy additional machines or build an
additional plant. In other words, it needs to invest. A firm facing low sales will feel
no such need and will spend little, if anything, on investment.
The interest rate. Consider a firm deciding whether or not to buy a new machine.
Suppose that to buy the new machine, the firm must borrow. The higher the inter-
est rate, the less attractive it is to borrow and buy the machine. (For the moment,
and to keep things simple, we make two simplifications. First, we assume that all
firms can borrow at the same interest rate—namely, the interest rate on bonds
as determined in Chapter 4. In fact, many firms borrow from banks, possibly at
a different rate. We return to this in Chapter 9. We also leave aside the distinction
between the nominal interest rate—the interest rate in terms of dollars—and the
real interest rate—the interest rate in terms of goods. The distinction is important,
however, and we return to it in Chapter 14).

Atahigh enough interest rate, the additional profits from using the new machine
will not cover interest payments, and the new machine will not be worth buying.

To capture these two effects, we write the investment relation as follows:

I1=1I, i) (5.1)
(+-)
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Equation (5.1) states that investment I depends on production Y and the interest
rate i. (We continue to assume that inventory investment is equal to zero, so sales and
production are always equal. As a result, Y denotes sales, and it also denotes produc-
tion.) The positive sign under Y indicates that an increase in production (equivalently, an
increase in sales) leads to an increase in investment. The negative sign under the interest
rate i indicates that an increase in the interest rate leads to a decrease in investment.

Determining Output

Taking into account the investment relation (5.1), the condition for equilibrium in the
goods market becomes

Y=CY~-T) +IY,i) + G (5.2)

Production (the left side of the equation) must be equal to the demand for goods
(the right side). Equation (5.2) is our expanded IS relation. We can now look at what
happens to output when the interest rate changes.

Start with Figure 5-1. Measure the demand for goods on the vertical axis. Measure
output on the horizontal axis. For a given value of the interest rate i, demand is an in-
creasing function of output, for two reasons:

B Anincrease in output leads to an increase in income and thus to an increase in
disposable income. The increase in disposable income leads to an increase in con-
sumption. We studied this relation in Chapter 3.

B Anincrease in output also leads to an increase in investment. This is the relation
between investment and production that we have introduced in this chapter.

In short, an increase in output leads, through its effects on both consumption and
investment, to an increase in the demand for goods. This relation between demand
and output, for a given interest rate, is represented by the upward-sloping curve ZZ.
Note two characteristics of ZZ in Figure 5-1:

B Since we have not assumed that the consumption and investment relations in
equation (5.2) are linear, ZZ is in general a curve rather than a line. Thus, we have
drawn it as a curve in Figure 5-1. All the arguments that follow would apply if we
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An increase in output leads
to an increase in investment.
An increase in the interest
rate leads to a decrease in
investment.

Figure 5-1

Equilibrium in the Goods
Market

The demand for goods is an
increasing function of output.
Equilibrium requires that the
demand for goods be equal to
output.
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Figure 5-2

The Derivation of the IS
Curve

(a) An increase in the interest
rate decreases the demand
for goods at any level of out-
put, leading to a decrease in
the equilibrium level of output.
(b) Equilibrium in the goods
market implies that an in-
crease in the interest rate
leads to a decrease in out-
put. The IS curve is therefore
downward sloping.

Make sure you understand
why the two statements mean
the same thing.
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assumed that the consumption and investment relations were linear and that ZZ
were a straight line.

We have drawn ZZ so that it is flatter than the 45-degree line. Put another way, we
have assumed that an increase in output leads to a less than one-for-one increase
in demand.

In Chapter 3, where investment was constant, this restriction naturally followed
from the assumption that consumers spend only part of their additional income on
consumption. But now that we allow investment to respond to production, this re-
striction may no longer hold. When output increases, the sum of the increase in con-
sumption and the increase in investment could exceed the initial increase in output.
Although this is a theoretical possibility, the empirical evidence suggests that it is not
the case in reality. That’s why we will assume the response of demand to output is less
than one-for-one and draw ZZ flatter than the 45-degree line.

The Short Run The Core



Equilibrium in the goods market is reached at the point where the demand for
goods equals output; that is, at point A, the intersection of ZZ and the 45-degree line.
The equilibrium level of output is given by Y.

So far, what we have done is extend, in straightforward fashion, the analysis of
Chapter 3. But we are now ready to derive the IS curve.

Deriving the /S Curve

We have drawn the demand relation, ZZ, in Figure 5-1 for a given value of the interest
rate. Let’s now derive in Figure 5-2 what happens if the interest rate changes.

Suppose that, in Figure 5-2(a), the demand curve is given by ZZ, and the initial equi-
librium is at point A. Suppose now that the interest rate increases from its initial value i to
anew higher value i’. At any level of output, the higher interest rate leads to lower invest-
ment and lower demand. The demand curve ZZ shifts down to ZZ': At a given level of out-
put, demand is lower. The new equilibrium is at the intersection of the lower demand curve
ZZ' and the 45-degree line, at point A’. The equilibrium level of output is now equal to Y.

In words: The increase in the interest rate decreases investment. The decrease in
investment leads to a decrease in output, which further decreases consumption and
investment, through the multiplier effect.

Using Figure 5-2(a), we can find the equilibrium value of output associated with
any value of the interest rate. The resulting relation between equilibrium output and
the interest rate is drawn in Figure 5-2(b).

Figure 5-2(b) plots equilibrium output Y on the horizontal axis against the inter-
est rate on the vertical axis. Point A in Figure 5-2(b) corresponds to point A in Figure
5-2(a), and point A’ in Figure 5-3(b) corresponds to A’ in Figure 5-2(a). The higher
interest rate is associated with a lower level of output.

This relation between the interest rate and output is represented by the down-
ward-sloping curve in Figure 5-2(b). This curve is called the IS curve.

Shifts of the /S Curve

We have drawn the IS curve in Figure 5-2 taking as given the values of taxes, T, and
government spending, G. Changes in either T or G will shift the IS curve.

To see how, consider Figure 5-3. The IS curve gives the equilibrium level of output
as a function of the interest rate. It is drawn for given values of taxes and spending. Now
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Can you show graphically
what the size of the multiplier
is? (Hint: Look at the ratio of
the decrease in equilibrium
output to the initial decrease
in investment.)

Equilibrium in the goods mar-
ket implies that an increase
in the interest rate leads to a
decrease in output. This re-
lation is represented by the
downward-sloping /S curve.

Figure 5-3
Shifts of the IS Curve

An increase in taxes shifts the
IS curve to the left.
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For a given interest rate, an
increase in taxes leads to a
decrease in output. In graphic
terms: An increase in taxes
shifts the IS curve to the left.

Suppose that the government
announces that the Social Se-
curity system is in trouble, and
it may have to cut retirement
benefits in the future. How
are consumers likely to react?
What is then likely to happen
to demand and output today?

From Chapter 2:

Nominal GDP = Real GDP
multiplied by the GDP deflator:
$Y =YP.

Equivalently:

Real GDP = Nominal GDP
divided by the GDP deflator:
SY/P =Y.
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consider an increase in taxes, from 7 to T". At a given interest rate, say i, disposable in-
come decreases, leading to a decrease in consumption, leading in turn to a decrease in
the demand for goods and a decrease in equilibrium output. The equilibrium level of
output decreases from Y to Y’. Put another way, the IS curve shifts to the left: Ata given
interest rate, the equilibrium level of output is lower than it was before the increase in
taxes.

More generally, any factor that, for a given interest rate, decreases the equilibrium
level of output causes the IS curve to shift to the left. We have looked at an increase in
taxes. But the same would hold for a decrease in government spending, or a decrease
in consumer confidence (which decreases consumption given disposable income).
Symmetrically, any factor that, for a given interest rate, increases the equilibrium level
of output—a decrease in taxes, an increase in government spending, an increase in
consumer confidence—causes the IS curve to shift to the right.

Let’s summarize:

B Equilibrium in the goods market implies that an increase in the interest rate leads
to a decrease in output. This relation is represented by the downward-sloping IS
curve.

B Changes in factors that decrease the demand for goods given the interest rate shift
the IS curve to the left. Changes in factors that increase the demand for goods
given the interest rate shift the IS curve to the right.

5-2 Financial Markets and the LM Relation

Let’s now turn to financial markets. We saw in Chapter 4 that the interest rate is deter-
mined by the equality of the supply of and the demand for money:

M = $Y L(i)

The variable M on the left side is the nominal money stock. We will ignore here the de-
tails of the money-supply process that we saw in Sections 4-3 and 4-4, and simply think
of the central bank as controlling M directly.

The right side gives the demand for money, which is a function of nominal income,
$Y, and of the nominal interest rate, i. As we saw in Section 4-1, an increase in nominal
income increases the demand for money; an increase in the interest rate decreases the
demand for money. Equilibrium requires that money supply (the left side of the equa-
tion) be equal to money demand (the right side of the equation).

Real Money, Real Income, and the Interest Rate

The equation M = $Y L(i) gives a relation among money, nominal income, and the in-
terest rate. It will be more convenient here to rewrite it as a relation among real money
(that is, money in terms of goods), real income (that is, income in terms of goods), and
the interest rate.

Recall that nominal income divided by the price level equals real income, Y. Dividing
both sides of the equation by the price level P gives

%= Y L(i)

Hence, we can restate our equilibrium condition as the condition that the real money
supply—that is, the money stock in terms of goods, not dollars—be equal to the real
money demand, which depends on real income, Y, and the interest rate, i.

(5.3)
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The notion of a “real” demand for money may feel a bit abstract, so an example
will help. Think not of your demand for money in general but just of your demand for
coins. Suppose you like to have coins in your pocket to buy two cups of coffee dur-
ing the day. If a cup costs $1.20, you will want to keep about $2.40 in coins: This is
your nominal demand for coins. Equivalently, you want to keep enough coins in your
pocket to buy two cups of coffee. This is your demand for coins in terms of goods—here
in terms of cups of coffee.

From now on, we shall refer to equation (5.3) as the LM relation. The advantage of writ-
ing things this way is that real income, Y, appears on the right side of the equation instead of
nominal income, $Y. And real income (equivalently real output) is the variable we focus on
when looking at equilibrium in the goods market. To make the reading lighter, we will refer
to the left and right sides of equation (5.3) simply as “money supply” and “money demand”
rather than the more accurate but heavier “real money supply” and “real money demand.’
Similarly, we will refer to income rather than “real income.”

Deriving the LM Curve

To see the relation between output and the interest rate implied by equation (5.3), let’s
use Figure 5-4. Look first at Figure 5-4(a). Let the interest rate be measured on the verti-
cal axis and (real) money be measured on the horizontal axis. (Real) money supply is
given by the vertical line at M /P and is denoted M®. For a given level of (real) income,
Y, (real) money demand is a decreasing function of the interest rate. It is drawn as the
downward-sloping curve denoted M%. Except for the fact that we measure real rather
than nominal money on the horizontal axis, the figure is similar to Figure 4-3 in Chap-
ter 4. The equilibrium is at point A, where money supply is equal to money demand,
and the interest rate is equal to i.

Now consider an increase in income from Y to Y’, which leads people to increase
their demand for money at any given interest rate. Money demand shifts to the right, to
M. The new equilibrium is at A’, with a higher interest rate, i’. Why does an increase
in income lead to an increase in the interest rate? When income increases, money de-
mand increases; but the money supply is given. Thus, the interest rate must go up until
the two opposite effects on the demand for money—the increase in income that leads
people to want to hold more money and the increase in the interest rate that leads
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Figure 5-4

The Derivation of the LM
Curve

(a) An increase in income
leads, at a given interest rate,
to an increase in the demand
for money. Given the money
supply, this increase in the
demand for money leads to
an increase in the equilibrium
interest rate.

(b) Equilibrium in the financial
markets implies that an in-
crease in income leads to an
increase in the interest rate.
The LM curve is therefore up-
ward sloping.
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Equilibrium in financial mar-
kets implies that, for a given
money stock, the interest rate
is an increasing function of
the level of income. This re-
lation is represented by the
upward-sloping LM curve.

For a given level of output, an
increase in the money supply
leads to a decrease in the in-
terest rate. In graphic terms:
An increase in the money sup-
ply shifts the LM curve down.

Why do we think about shifts
of the IS curve to the left or
to the right but about shifts
of the LM curve up or down?
The reason:

We think of the goods market
as determining Y given i; so
we want to know what hap-
pens to Y when an exogenous
variable changes. Y is on the
horizontal axis, and moves
right or left.

We think of financial markets
as determining i given Y; so
we want to know what hap-
pens to i when an exogenous
variable changes. i is on the
vertical axis, and moves up or
down.

Figure 5-5
Shifts of the LM Curve

An increase in money causes
the LM curve to shift down.
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people to want to hold less money—cancel each other. At that point, the demand for
money is equal to the unchanged money supply, and financial markets are again in
equilibrium.

Using Figure 5-4(a), we can find the value of the interest rate associated with any
value of income for a given money stock. The relation is derived in Figure 5-4(b).

Figure 5-4(b) plots the equilibrium interest rate i on the vertical axis against income
on the horizontal axis. Point A in Figure 5-4(b) corresponds to point A in Figure 5-4(a),
and point A’ in Figure 5-4(b) corresponds to point A’ in Figure 5-4(a). More generally,
equilibrium in financial markets implies that the higher the level of output, the higher
the demand for money, and therefore the higher the equilibrium interest rate.

This relation between output and the interest rate is represented by the upward-
sloping curve in Figure 5-4(b). This curve is called the LM curve. Economists some-
times characterize this relation by saying, “higher economic activity puts pressure on
interest rates” Make sure you understand the steps behind this statement.

Shifts of the LM Curve

We have derived the LM curve in Figure 5-4, taking both the nominal money stock, M,
and the price level, P—and, by implication, their ratio, the real money stock, M /P—as
given. Changes in M/ P, whether they come from changes in the nominal money stock,
M, or from changes in the price level, P, will shift the LM curve.

To see how, let us look at Figure 5-5 and consider an increase in the nominal
money supply, from M to M'. Given the fixed price level, the real money supply in-
creases from M/P to M’ /P. Then, at any level of income, say Y, the interest rate con-
sistent with equilibrium in financial markets is lower, going down from i to, say, i’. The
LM curve shifts down, from LM to LM'. By the same reasoning, at any level of income,
a decrease in the money supply leads to an increase in the interest rate. It causes the
LM curve to shift up.

Let’s summarize:

B Equilibrium in financial markets implies that, for a given real money supply, an
increase in the level of income, which increases the demand for money, leads to
an increase in the interest rate. This relation is represented by the upward-sloping
LM curve.

B Anincrease in the money supply shifts the LM curve down; a decrease in the
money supply shifts the LM curve up.

LM
(for M/P)
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B Lm’
£ (for M’ /P > M/P)
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5-3 Putting the IS and the LM Relations Together

The IS relation follows from the condition that the supply of goods must be equal to
the demand for goods. It tells us how the interest rate affects output. The LM relation
follows from the condition that the supply of money must be equal to the demand for
money. It tells us how output in turn affects the interest rate. We now put the IS and
LM relations together. At any point in time, the supply of goods must be equal to the
demand for goods, and the supply of money must be equal to the demand for money.
Both the IS and LM relations must hold. Together, they determine both output and the
interest rate.

IS relation: Y=C(Y-T) +I(YVi) +G

. M
LM relation: ? = YL(i)

Figure 5-6 plots both the IS curve and the LM curve on one graph. Output—equivalently,
production or income—is measured on the horizontal axis. The interest rate is measured
on the vertical axis.

Any point on the downward-sloping IS curve corresponds to equilibrium in the
goods market. Any point on the upward-sloping LM curve corresponds to equilibrium
in financial markets. Only at point A are both equilibrium conditions satisfied. That
means point A, with the associated level of output Y and interest rate i, is the overall
equilibrium—the point at which there is equilibrium in both the goods market and the
financial markets.

The IS and LM relations that underlie Figure 5-6 contain a lot of information about
consumption, investment, money demand, and equilibrium conditions. But you may
ask: So what if the equilibrium is at point A? How does this fact translate into anything
directly useful about the world? Don’t despair: Figure 5-6 holds the answer to many
questions in macroeconomics. Used properly, it allows us to study what happens to
output and the interest rate when the central bank decides to increase the money
stock, or when the government decides to increase taxes, or when consumers become
more pessimistic about the future, and so on.

Let’s now see what the IS-LM model can do.

Interest rate, i

Y
Output (Income), Y
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Figure 5-6
The IS-LM Model

Equilibrium in the goods mar-
ket implies that an increase
in the interest rate leads to
a decrease in output. This is
represented by the IS curve.
Equilibrium in financial mar-
kets implies that an increase
in output leads to an increase
in the interest rate. This is
represented by the LM curve.
Only at point A, which is on
both curves, are both goods
and financial markets in
equilibrium.
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Decrease in G — Te fis-
cal contraction < fiscal
consolidation

Increase in G — T< fiscal
expansion

And when you feel really con-
fident, put on a bow tie and go
explain events on TV. (Why so
many TV economists actually
wear bow ties is a mystery.)

Taxes appear in the IS relation
< Taxes shift the IS curve.

Taxes do not appear in the LM
relation < Taxes do not shift
the LM curve.

A reminder: An exogenous
variable is a variable we take
as given, unexplained within
the model. Here, taxes.
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Fiscal Policy, Activity, and the Interest Rate

Suppose the government decides to reduce the budget deficit and does so by increas-
ing taxes while keeping government spending unchanged. Such a change in fiscal pol-
icy is often called a fiscal contraction or a fiscal consolidation. (An increase in the
deficit, either due to an increase in government spending or to a decrease in taxes, is
called a fiscal expansion.) What are the effects of this fiscal contraction on output, on
its composition, and on the interest rate?

When you answer this or any question about the effects of changes in policy, al-

ways go through the following three steps:

1. Askhow the change affects equilibrium in the goods market and how it affects equi-

librium in the financial markets. Put another way: How does it shift the IS and/or
the LM curves?

. Characterize the effects of these shifts on the intersection of the IS and the LM

curves. What does this do to equilibrium output and the equilibrium interest rate?
Describe the effects in words.

With time and experience, you will often be able to go directly to step 3. By then

you will be ready to give an instant commentary on the economic events of the day. But
until you get to that level of expertise, go step by step.

Start with step 1. The first question is how the increase in taxes affects equilibrium
in the goods market—that is, how it affects the IS curve.

Let’s draw, in Figure 5-7(a), the IS curve corresponding to equilibrium in the
goods market before the increase in taxes. Now take an arbitrary point, B, on this
IS curve. By construction of the IS curve, output Y and the corresponding interest
rate ip are such that the supply of goods is equal to the demand for goods.

At the interest rate ig, ask what happens to output if taxes increase from T
to T'. We saw the answer in Section 5-1. Because people have less disposable in-
come, the increase in taxes decreases consumption, and through the multiplier,
decreases output. At interest rate iz output decreases from Yz to Y. More gener-
ally, at any interest rate, higher taxes lead to lower output. Consequently, the IS
curve shifts to the left, from IS to IS’.

Next, let’s see if anything happens to the LM curve. Figure 5-7(b) draws the LM
curve corresponding to equilibrium in the financial markets before the increase
in taxes. Take an arbitrary point, F, on this LM curve. By construction of the LM
curve, the interest rate i and income Yz are such that the supply of money is equal
to the demand for money.

What happens to the LM curve when taxes are increased? The answer: Noth-
ing. At the given level of income Y the interest rate at which the supply of money
is equal to the demand for money is the same as before, namely ir. In other words,
because taxes do not appear in the LM relation, they do not affect the equilibrium
condition. They do not affect the LM curve.

Note the general principle here: A curve shifts in response to a change in an
exogenous variable only if this variable appears directly in the equation repre-
sented by that curve. Taxes enter in equation (5.2), so, when they change, the IS
curve shifts. But taxes do not enter in equation (5.3), so the LM curve does not shift.
Now consider step 2, the determination of the equilibrium.

Let the initial equilibrium in Figure 5-7(c) be at point A, at the intersection be-
tween the initial IS curve and the LM curve. The IS curve is the same as the IS curve in
Figure 5-7(a), and the LM curve is the same as the LM curve in Figure 5-7(b).
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Figure 5-7

The Effects of an Increase
in Taxes

An increase in taxes shifts the
IS curve to the left and leads
to a decrease in the equilib-
rium level of output and the
equilibrium interest rate.
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The increase in taxes shifts
the IS curve. The LM curve
does not shift. The economy
moves along the LM curve.

If the interest rate did not de-
cline, the economy would go
from point A to point D in Fig-
ure 5-7(c), and output would
be directly below point D. Be-
cause of the decline in the in-
terest rate—which stimulates
investment—the decline in ac-
tivity is only to point A’.

Increase in M < monetary
expansion. Decrease in M <
monetary contraction <
monetary tightening.

For a given price level P: M
increases by 10% = M/P in-
creases by 10%.
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After the increase in taxes, the IS curve shifts to the left—from IS to IS’. The
new equilibrium is at the intersection of the new IS curve and the unchanged LM
curve, or point A’. Output decreases from Y to Y'. The interest rate decreases from
itoi'. Thus, as the IS curve shifts, the economy moves along the LM curve, from A
to A'. The reason these words are italicized is that it is important always to distin-
guish between the shift of a curve (here the shift of the IS curve) and the movement
along a curve (here the movement along the LM curve). Many mistakes come from
not distinguishing between the two.

m Step 3is to tell the story in words:

The increase in taxes leads to lower disposable income, which causes people to de-
crease their consumption. This decrease in demand leads, in turn, to a decrease in
output and income. At the same time, the decrease in income reduces the demand for
money, leading to a decrease in the interest rate. The decline in the interest rate reduc-
es but does not completely offset the effect of higher taxes on the demand for goods.

What happens to the components of demand? By assumption, government spend-
ing remains unchanged (we have assumed that the reduction in the budget deficit
takes place through an increase in taxes). Consumption surely goes down: Taxes go
up and income goes down, so disposable income goes down on both counts. The last
question is, what happens to investment? On the one hand, lower output means lower
sales and lower investment. On the other, a lower interest rate leads to higher invest-
ment. Without knowing more about the exact form of the investment relation, equa-
tion (5.1), we cannot tell which effect dominates: If investment depended only on the
interest rate, then investment would surely increase; if investment depended only on
sales, then investment would surely decrease. In general, investment depends on both
the interest rate and on sales, so we cannot tell. (The case where investment falls as the
deficit rises is sometimes called the crowding out of investment by the deficit. If in-
vestment instead rises when the deficit rises, there is crowding in of investment by the
deficit.) Contrary to what is often stated by politicians, a reduction in the budget deficit
does not necessarily lead to an increase in investment. The Focus box, “Deficit Reduc-
tion: Good or Bad for Investment?” discusses this in more detail.

We shall return to the relation between fiscal policy and investment many times in
this book and we shall qualify this first answer in many ways. But the result that, in the
short run, a reduction of the budget deficit may or may not decrease investment, will remain.

Monetary Policy, Activity, and the Interest Rate

An increase in the money supply is called a monetary expansion. A decrease in the
money supply is called a monetary contraction or monetary tightening.

Let’s take the case of a monetary expansion. Suppose that the central bank in-
creases nominal money, M, through an open market operation. Given our assumption
that the price level is fixed in the short run, this increase in nominal money leads to a
one-for-one increase in real money, M/P. Let us denote the initial real money supply
by M/ P, the new higher one by M’ /P, and trace in Figure 5-8 the effects of the money
supply increase on output and the interest rate.

B Again, step 1 is to see whether and how the IS and the LM curves shift.
Let’s look at the IS curve first. The money supply does not directly affect either
the supply of or the demand for goods. In other words, M does not appear in the IS
relation. Thus, a change in M does not shift the IS curve.

The Short Run The Core



Deficit Reduction: Good or Bad for Investment?

You may have heard this argument in some form before:
“Private saving goes either toward financing the budget
deficit or financing investment. It does not take a genius
to conclude that reducing the budget deficit leaves more
saving available for investment, so investment increases.”

This argument sounds simple and convincing. How do
we reconcile it with what we just saw, namely that a deficit
reduction may decrease rather than increase investment?

To make progress, first go back to Chapter 3, equa-
tion (3.10). There we learned that we can also think of the
goods-market equilibrium condition as

Investment = Private saving + Public saving
1 = N + (T -G
In equilibrium, investment is indeed equal to private saving
plus public saving. If public saving is positive, the government

is said to be running a budget surplus; if public saving is nega-
tive, the government is said to be running a budget deficit. So

it is true that given private saving, if the government reduces
its deficit—either by increasing taxes or reducing govern-
ment spending so that T — G goes up—investment must go
up: Given S, T — G going up implies that I goes up.

The crucial part of this statement, however, is “given
private saving.” The point is that a fiscal contraction af-
fects private saving as well: The contraction leads to lower
output and therefore to lower income. As consumption
goes down by less than income, private saving also goes
down. And it may go down by more than the reduction
in the budget deficit, leading to a decrease rather than an
increase in investment. In terms of the equation above:
If S decreases by more than T — G increases, then I will
decrease, not increase.

To sum up, a fiscal contraction may decrease invest-
ment. Or, looking at the reverse policy, a fiscal expansion—
a decrease in taxes or an increase in spending—may
actually increase investment.

Money enters the LM relation, however, so the LM curve shifts when the mon-  Money does not appear in the
ey supply changes. As we saw in Section 5-2, an increase in the money supply shifts /S relation < Money does
the LM curve down, from LM to LM': At a given level of income, an increase in not shift the IS curve.
money leads to a decrease in the interest rate. Money appears in the LM re-

B Step 2 is to see how these shifts affect the equilibrium. The monetary expansion « jation < Money shifts the
shifts the LM curve. It does not shift the IS curve. The economy moves along the IS LM curve.

LM Figure 5-8
(for M/P) The Effects of a Monetary
Expansion
LM A monetary expansion leads

to higher output and a lower

(for M’ /P > M/P)
interest rate.

Interest rate, i

Output, Y
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The increase in M shifts
the LM curve down. It does »
not shift the IS curve. The
economy moves along the IS
curve.

How U.S. monetary and fiscal
policy have been used during
this crisis is the main topic of
the next chapter.
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The Effects of Fiscal and Monetary Policy
Movement in Movement in
Shift of IS Shift of LM Output Interest Rate
Increase in taxes left none down down
Decrease in taxes right none up up
Increase in spending right none up up
Decrease in spending left none down down
Increase in money none down up down
Decrease in money none up down up

curve, and the equilibrium moves from point A to point A’. Output increases from
Y to Y’, and the interest rate decreases from i to i’.

B Step 3istosayitin words: The increase in money leads to a lower interest rate. The
lower interest rate leads to an increase in investment and, in turn, to an increase in
demand and output.

In contrast to the case of fiscal contraction, we can tell exactly what happens to the dif-

ferent components of demand after a monetary expansion: Because income is higher

and taxes are unchanged, disposable income goes up, and so does consumption. Be-

cause sales are higher and the interest rate is lower, investment also unambiguously

goes up. So a monetary expansion is more investment friendly than a fiscal expansion.
Let’s summarize:

B You should remember the three-step approach (characterize the shifts, show the
effect on the equilibrium, tell the story in words) we have developed in this section
to look at the effects of changes in policy on activity and the interest rate. We shall
use it throughout the book.

m Table 5-1 summarizes what we have learned about the effects of fiscal and mon-
etary policy. Use the same method to look at changes other than changes in policy.
For example, trace the effects of a decrease in consumer confidence through its ef-
fect on consumption demand, or, say, the introduction of more convenient credit
cards through their effect on the demand for money.

5-4 Using a Policy Mix

We have looked so far at fiscal policy and monetary policy in isolation. Our purpose
was to show how each worked. In practice, the two are often used together. The combi-
nation of monetary and fiscal policies is known as the monetary-fiscal policy mix, or
simply the policy mix.

Sometimes, the right mix is to use fiscal and monetary policy in the same direc-
tion. This was the case for example during the recession of 2001 in the United States,
where both monetary and fiscal policy were used to fight the recession. The story of
the recession and the role of monetary and fiscal policy are described in the Focus box
“The U.S. Recession of 2001

The Short Run The Core



Focus: The U.S. Recession of 2001

© © © 0 0 0000000000000 00000 0000000000000 0000000000000 0000000000000 000000 0 o

In 1992, the U.S. economy embarked on a long expansion. For
the rest of the decade, GDP growth was positive and high. In
2000, however, the expansion came to an end. From the third
quarter of 2000 to the fourth quarter of 2001, GDP growth was
either positive and close to zero or negative. Based on data
available at the time, it was thought that growth was nega-
tive through the first three quarters of 2001. Based on revised
data, shown in Figure 1, which gives the growth rate for each
quarter from 1999-1 to 2002-4, measured at annual rate, it
appears that growth was actually small but positive in the
second quarter. (These data revisions happen often, so that
what we see when we look back is not always what national
income statisticians perceived at the time.) The National Bu-
reau of Economic Research (known as the NBER for short),
a nonprofit organization that has traditionally dated U.S. re-
cessions and expansions, concluded that the U.S. economy
had indeed had a recession in 2001, starting in March 2001
and ending in December 2001; this period is represented by
the shaded area in the figure.

What triggered the recession was a sharp decline in in-
vestment demand. Nonresidential investment—the demand
for plant and equipment by firms—decreased by 4.5% in
2001. The cause was the end of what Alan Greenspan, the
chairman of the Fed at the time, had dubbed a period of “ir-
rational exuberance”: During the second part of the 1990s,
firms had been extremely optim istic about the future, and
the rate of investment had been very high—the average
yearly growth rate of investment from 1995 to 2000 exceeded
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10%. In 2001, however, it became clear to firms that they had
been overly optimistic and had invested too much. This led
them to cut back on investment, leading to a decrease in de-
mand and, through the multiplier, a decrease in GDP.

The recession could have been much worse. But it was
met by a strong macroeconomic policy response, which
certainly limited the depth and the length of the recession.

Take monetary policy first. Starting in early 2001, the
Fed, feeling that the economy was slowing down, started in-
creasing the money supply and decreasing the federal funds
rate aggressively. (Figure 2 shows the behavior of the fed-
eral funds rate, from 1991-1 to 2002-4.) It continued to do
so throughout the year. The funds rate, which stood at 6.5%
in January, stood at less than 2% at the end of the year.

Turn to fiscal policy. During the 2000 Presidential cam-
paign, then candidate George Bush had run on a of lower
taxes. The argument was that the federal budget was in
surplus, and so there was room to reduce tax rates while
keeping the budget in balance. When President Bush took
office in 2001 and it became clear that the economy was
slowing down, he had an additional rationale to cut tax
rates, namely the use of lower taxes to increase demand and
fight the recession. Both the 2001 and the 2002 budgets in-
cluded substantial reductions in tax rates. On the spending
side, the events of September 11, 2001 led to an increase in
spending, mostly on defense and homeland security.

Figure 3 shows the evolution of federal government
revenues and spending during 1999-1 to 2002-4, both

_0'5I1I2I3I4I1I2I3I4I1I2I3I4I1I2I3I

1999 2000

2001 2002

Figure 1 The U.S. Growth Rate, 1999-1 to 2002-4

Source: Calculated using Series GDPC1, Federal Reserve Economic Data (FRED)

http://research.stlouisfed.org/fred2/
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Figure 2 The Federal Funds Rate, 1999-1 to 2002-4

Source: Series FEDFUNDS, Federal Reserve Economic Data (FRED) http://research.

stlouisfed.org/fred2/

expressed as ratios to GDP. Note the dramatic decrease in
revenues starting in the third quarter of 2001. Even with-
out decreases in tax rates, revenues would have gone down
during the recession: Lower output and lower income me-
chanically imply lower tax revenues. But, because of the
tax cuts, the decrease in revenues in 2001 and 2002 was
much larger than can be explained by the recession. Note
also the smaller but steady increase in spending starting

21.0 —
20.5 —

20.0 —

19.5 — Spending

around the same time. As a result, the budget surplus—the
difference between revenues and spending—went from
positive up until 2000, to negative in 2001 and, much more
s0, in 2002.

The effects of the initial decrease in investment
demand and the monetary and fiscal responses can be
represented using the IS-LM model. In Figure 4, assume
that the equilibrium at the end of 2000 is represented by
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Figure 3 U.S. Federal Government Revenues and Spending (as Ratios to

GDP), 1999-1 to 2002-4

Source: Calculated using Series GDP, FGRECPY, FGEXPND, Federal Reserve Economic
Data (FRED) http://research.stlouisfed.org/fred2/
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point A, at the intersection of the initial IS and the initial
LM curves. What happened in 2001 was the following:

B The decrease in investment demand led to a sharp shift
of the IS curve to the left, from IS to IS". Absent policy
reactions, the economy would have been at point A",
with output Y".

B The increase in the money supply led to a downward
shift of the LM curve, from LM to LM .

B The decrease in tax rates and the increase in spending
both led to a shift of the IS curve to the right, from IS” to IS'.

As aresult of the decrease in investment demand and of
the two policy responses, the economy in 2001 ended up at
point A’, with a decrease in output, and a much lower interest
rate. The output level associated with A’ was lower than the
output level associated with A—there was a recession— but
it was much higher than the output level associated with A”,
the level that would have prevailed in the absence of policy
responses.

Let us end by taking up four questions you might be
asking yourself at this point:

B Why weren’t monetary and fiscal policy used to avoid
rather than just to limit the size of the recession?

The reason is that changes in policy affect demand
and output only over time (more on this in Section 5-5).
Thus, by the time it became clear that the U.S. economy
was entering a recession, it was already too late to use pol-
icy to avoid it. What the policy did was to reduce both the
depth and the length of the recession.

B Weren’t the events of September 11, 2001 also a cause
of the recession?

Fiscal
expansion

-

V4

Interest rate, i

The answer, in short, is no. As we have seen, the reces-
sion started long before September 11, and ended soon after.
Indeed, GDP growth was positive in the last quarter of 2001.
One might have expected—and, indeed, most economists
expected—the events of September 11 to have large adverse
effects on output, leading, in particular, consumers and firms
to delay spending decisions until the outlook was clearer. In
fact, the drop in spending was short and limited. Decreases
in the federal funds rate after September 11—and large dis-
counts by automobile producers in the last quarter of 2001 —
are believed to have been crucial in maintaining consumer
confidence and consumer spending during that period.

B Was the monetary-fiscal mix used to fight the recession
a textbook example of how policy should be conducted?
On this, economists differ. Most economists give high
marks to the Fed for strongly decreasing interest rates as
soon as the economy slowed down. But most economists
are worried that the tax cuts introduced in 2001 and 2002
led to large and persistent budget deficits. They argue that
the tax cuts should have been temporary, helping the U.S.
economy get out of the recession but stopping thereafter.
While the current crisis is mostly responsible for the large
deficits we have today, the tax cuts have made the situa-
tion worse. As we saw in Chapter 1, reducing the budget
deficit is perhaps the main item on the U.S. policy agenda.
B Why were monetary and fiscal policy unable to avoid the
current crisis and the large decrease in U.S. output in 2009?
The answer, in short, is twofold. The shocks were
much larger, and much harder to react to. And the
room for policy responses was more limited. We shall
return to these two aspects in Chapter 9.

LM
Drop in
investment
demand

L’

Monetary
expansion

IS

’s L4 IS !
||
Y 'y
Output, Y

Figure 4 The U.S. Recession of 2001
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Make sure you can tell the
story using the IS-LM dia-
gram. Which curves shifted?
What was the effect on the
equilibrium?

We discussed the federal
funds market and the federal
funds rate in Section 4-4.
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Sometimes, the right mix is to use the two policies in opposite directions, for ex-
ample, combining a fiscal contraction with a monetary expansion. This was the case in
the early 1990s in the United States. When Bill Clinton was elected President in 1992,
one of his priorities was to reduce the budget deficit using a combination of cuts in
spending and increases in taxes. Clinton was worried, however, that, by itself, such a
fiscal contraction would lead to a decrease in demand and trigger another recession.
The right strategy was to combine a fiscal contraction (so as to get rid of the deficit)
with a monetary expansion (to make sure that demand and output remained high).
This was the strategy adopted and carried out by Bill Clinton (who was in charge of fis-
cal policy) and Alan Greenspan (who was in charge of monetary policy). The result of
this strategy—and a bit of economic luck—was a steady reduction of the budget deficit
(which turned into a budget surplus at the end of the 1990s) and a steady increase in
output throughout the rest of the decade.

5-5 How Does the IS-LM Model Fit the Facts?

We have so far ignored dynamics. For example, when looking at the effects of an in-
crease in taxes in Figure 5-7—or the effects of a monetary expansion in Figure 5-8—we
made it look as if the economy moved instantaneously from A to A’, as if output went
instantaneously from Y to Y'. This is clearly not realistic: The adjustment of output
clearly takes time. To capture this time dimension, we need to reintroduce dynamics.

Introducing dynamics formally would be difficult. But, as we did in Chapter 3, we
can describe the basic mechanisms in words. Some of the mechanisms will be familiar
from Chapter 3, some are new:

B Consumers are likely to take some time to adjust their consumption following a
change in disposable income.

B Firms are likely to take some time to adjust investment spending following
a change in their sales.

B Firms are likely to take some time to adjust investment spending following a
change in the interest rate.

B Firms are likely to take some time to adjust production following a change in their
sales.

So, in response to an increase in taxes, it takes some time for consumption spend-
ing to respond to the decrease in disposable income, some more time for production
to decrease in response to the decrease in consumption spending, yet more time for
investment to decrease in response to lower sales, for consumption to decrease in re-
sponse to the decrease in income, and so on.

In response to a monetary expansion, it takes some time for investment spend-
ing to respond to the decrease in the interest rate, some more time for production to
increase in response to the increase in demand, yet more time for consumption and
investment to increase in response to the induced change in output, and so on.

Describing precisely the adjustment process implied by all these sources of
dynamics is obviously complicated. But the basic implication is straightforward: Time
is needed for output to adjust to changes in fiscal and monetary policy. How much
time? This question can only be answered by looking at the data and using economet-
rics. Figure 5-9 shows the results of such an econometric study, which uses data from
the United States from 1960 to 1990.

The study looks at the effects of a decision by the Fed to increase the federal funds
rate by 1%. It traces the typical effects of such an increase on a number of macroeco-
nomic variables.
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Each panel in Figure 5-9 represents the effects of the change in the interest rate
on a given variable. Each panel plots three lines. The solid line in the center of a band
gives the best estimate of the effect of the change in the interest rate on the variable we
look at in the panel. The two dashed lines and the tinted space between the dashed
lines represents a confidence band, a band within which the true value of the effect
lies with 60% probability.

B Panel 5-9(a) shows the effects of an increase in the federal funds rate of 1% on re-
tail sales over time. The percentage change in retail sales is plotted on the vertical
axis; time, measured in quarters, is on the horizontal axis.

Focusing on the best estimate—the solid line—we see that the increase in the fed-
eral funds rate of 1% leads to a decline in retail sales. The largest decrease in retail
sales, —0.9%, is achieved after five quarters.
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Figure 5-9

The Empirical Effects of
an Increase in the Federal
Funds Rate

In the short run, an increase
in the federal funds rate leads
to a decrease in output and to
an increase in unemployment,
but it has little effect on the
price level.

Source: Lawrence Christiano,
Martin Eichenbaum, and Charles
Evans, “The Effects of Monetary
Policy Shocks: Evidence From the
Flow of Funds,” Review of Econom-
ics and Statistics. 1996, 78 (Febru-
ary): pp. 16-34.

There is no such thing in
econometrics as learning the
exact value of a coefficient or
the exact effect of one vari-
able on another. Rather, what
econometrics does is to pro-
vide us a best estimate—here,
the thick line—and a measure
of confidence we can have in
the estimate—here, the confi-
dence band.

103



This explains why monetary
policy could not prevent
the 2001 recession (See the
Focus box: The U.S. Reces-
sion of 2001.) When at the
start of 2001, the Fed starting
decreasing the federal funds
rate, it was already too late
for these cuts to have much
effect in 2001.

B The IS-LM model characterizes the implications of equilib-

B Figure 5-9(b) shows how lower sales lead to lower output. In response to the de-
crease in sales, firms cut production, but by less than the decrease in sales. Put
another way, firms accumulate inventories for some time. The adjustment of pro-
duction is smoother and slower than the adjustment of sales. The largest decrease,
—0.7%, is reached after eight quarters. In other words, monetary policy works, but
it works with long lags. It takes nearly two years for monetary policy to have its full
effect on production.

B Panel 5-9(c) shows how lower output leads to lower employment: As firms cut pro-
duction, they also cut employment. As with output, the decline in employment is
slow and steady, reaching —0.5% after eight quarters. The decline in employment
is reflected in an increase in the unemployment rate, shown in Panel 5-9(d).

B Panel 5-9(e) looks at the behavior of the price level. Remember, one of the assump-
tions of the IS-LM model is that the price level is given, and so it does not change
in response to changes in demand. Panel 5-9(b) shows that this assumption is not
a bad approximation of reality in the short run. The price level is nearly unchanged
for the first six quarters or so. Only after the first six quarters does the price level
appear to decline. This gives us a strong hint as to why the /S-LM model becomes
less reliable as we look at the medium run: In the medium run, we can no longer
assume that the price level is given, and movements in the price level become
important.

Figure 5-9 provides two important lessons. First, it gives us a sense of the dynamic
adjustment of output and other variables to monetary policy.

Second, and more fundamentally, it shows that what we observe in the economy
is consistent with the implications of the IS-LM model. This does not prove that the
IS-LM model is the right model. It may be that what we observe in the economy is
the result of a completely different mechanism, and the fact that the IS-LM model fits
well is a coincidence. But this seems unlikely. The IS-LM model looks like a solid basis
on which to build when looking at movements in activity in the short-run. Later on,
we shall extend the model to look at the role of expectations (Chapters 14 to 17) and
the implications of openness in goods and financial markets (Chapters 18 to 21). But
we must first understand what determines output in the medium run. This is the topic
of the next four chapters.

B A fiscal expansion shifts the IS curve to the right, leading to
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rium in both the goods and the financial markets.

The IS relation and the IS curve show the combinations of
the interest rate and the level of output that are consistent
with equilibrium in the goods market. An increase in the
interest rate leads to a decline in output. Consequently, the
IS curve is downward sloping.

The LM relation and the LM curve show the combina-
tions of the interest rate and the level of output consist-
ent with equilibrium in financial markets. Given the real
money supply, an increase in output leads to an increase
in the interest rate. Consequently, the LM curve is upward
sloping.

The Short Run The Core

an increase in output and an increase in the interest rate. A
fiscal contraction shifts the IS curve to the left, leading to a
decrease in output and a decrease in the interest rate.

B A monetary expansion shifts the LM curve down, leading to

an increase in output and a decrease in the interest rate. A
monetary contraction shifts the LM curve up, leading to a
decrease in output and an increase in the interest rate.

The combination of monetary and fiscal policies is known
as the monetary-fiscal policy mix, or simply the policy mix.
Sometimes monetary and fiscal policy are used in the same
direction. This was the case during the 2001 U.S. recession.
Sometimes, they are used in opposite directions. Fiscal



contraction and monetary expansion can, for example,
achieve a decrease in the budget deficit while avoiding a
decrease in output.

B The IS-LM model appears to describe well the behavior
of the economy in the short run. In particular, the effects

Key Terms

IS curve, 89

LM curve, 92

fiscal contraction, fiscal consolidation, 94
fiscal expansion, 94

crowding out, crowding in, 96

Questions and Problems

QUICK CHECK

All Quick Check questions and problems are available
on MyEconLab.

1. Using the information in this chapter, label each of the fol-
lowing statements true, false, or uncertain. Explain briefly.

a. The main determinants of investment are the level of sales
and the interest rate.

b. If all the exogenous variables in the IS relation are con-
stant, then a higher level of output can be achieved only by
lowering the interest rate.

c. The IS curve is downward sloping because goods market
equilibrium implies that an increase in taxes leads to a
lower level of output.

d. If government spending and taxes increase by the same
amount, the IS curve does not shift.

e. The LM curve is upward sloping because a higher level of
the money supply is needed to increase output.

f. An increase in government spending leads to a decrease
in investment.

g. Government policy can increase output without chang-
ing the interest rate only if both monetary and fiscal policy
variables change.

2. Consider first the goods market model with constant invest-
ment that we saw in Chapter 3. Consumption is given by

C:C0+C1(Y7T)

and I, G, and T are given.
a. Solve for equilibrium output. What is the value of the
multiplier?
Now let investment depend on both sales and the interest
rate:
I=Dby+ bY — byi

b. Solve for equilibrium output. At a given interest rate, is the
effect of a change in autonomous spending bigger than
what it was in part (a)? Why? (Assume ¢; + b; < 1.)

Next, write the LM relation as
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of monetary policy appear to be similar to those implied
by the IS-LM model once dynamics are introduced in the
model. An increase in the interest rate due to a monetary
contraction leads to a steady decrease in output, with the
maximum effect taking place after about eight quarters.

monetary expansion, 96

monetary contraction, monetary tightening, 96
monetary-fiscal policy mix, (policy mix), 98
confidence band, 103

c. Solve for equilibrium output. (Hint: Eliminate the interest
rate from the IS and LM relations.) Derive the multiplier
(the effect of a change of one unit in autonomous spend-
ing on output).

d. Is the multiplier you obtained in part (c) smaller or larger
than the multiplier you derived in part (a)? Explain how your
answer depends on the parameters in the behavioral equa-
tions for consumption, investment, and money demand.

3. The response of investment to fiscal policy
a. Using the IS-LM diagram, show the effects on output and
the interest rate of a decrease in government spending.
Can you tell what happens to investment? Why?
Now consider the following IS-LM model:

C= Co ar Cl(Yf T)
1= b()+ b]Y_ bzl
MIP = d,Y — dyi

b. Solve for equilibrium output. Assume ¢; + by, < 1. (Hint:
You may want to re-work through Problem 2 if you are
having trouble with this step.)

c. Solve for the equilibrium interest rate. (Hint: Use the LM
relation.)

d. Solve for investment.

e. Under what conditions on the parameters of the model
(i-e., ¢y, €1, and so on) will investment increase when G de-
creases? (Hint: If G decreases by one unit, by how much
does I'increase? Be careful; you want the change in I to be
positive when the change in G is negative.)

f. Explain the condition you derived in part (e).

4. Consider the following IS-LM model:
C = 200 + .25Yp
I =150 + .25Y — 1000:

G = 250
T = 200
(M/P)* = 2Y — 8000i
M/P = 1600
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a. Derive the IS relation. (Hint: You want an equation with Y
on the left side and everything else on the right.)

b. Derive the LM relation. (Hint: It will be convenient for
later use to rewrite this equation with i on the left side and
everything else on the right.)

c. Solve for equilibrium real output. (Hint: Substitute the ex-
pression for the interest rate given by the LM equation into
the IS equation and solve for output.)

d. Solve for the equilibrium interest rate. (Hint: Substitute
the value you obtained for Yin part (c) into either the IS or
LM equations and solve for i. If your algebra is correct, you
should get the same answer from both equations.)

e. Solve for the equilibrium values of C and , and verify the
value you obtained for Y by adding C, I, and G.

f. Now suppose that the money supply increases to M/P =
1,840. Solve for Y, i, ¢, and T, and describe in words the
effects of an expansionary monetary policy.

g. Set M/P equal to its initial value of 1,600. Now suppose that
government spending increases to G = 400. Summarize the
effects of an expansionary fiscal policy on Y, i, and C.

DIG DEEPER

All Dig Deeper questions and problems are available
on MyEconLab.

5. Investment and the interest rate

The chapter argues that investment depends negatively on
the interest rate because an increase in the cost of borrowing
discourages investment. However, firms often finance their in-
vestment projects using their own funds.

Ifa firm is considering using its own funds (rather than bor-
rowing) to finance investment projects, will higher interest rates
discourage the firm from undertaking these projects? Explain. (Hint:
Think of yourself as the owner of a firm that has earned profits and
imagine that you are going to use the profits either to finance new
investment projects or to buy bonds. Will your decision to invest in
new projects in your firm be affected by the interest rate?)

6. The Bush-Greenspan policy mix

In 2001, the Fed pursued a very expansionary monetary policy.
At the same time, President George W. Bush pushed through
legislation that lowered income taxes.

a. Illustrate the effect of such a policy mix on output.

b. How does this policy mix differ from the Clinton-Green-
span mix?

c. What happened to output in 2001? How do you reconcile
the fact that both fiscal and monetary policies were expan-
sionary with the fact that growth was so low in 2002? (Hint:
What else happened?)

7. Policy mixes
Suggest a policy mix to achieve each of the following
objectives.
a. Increase Y while keeping i constant.
b. Decrease the fiscal deficit while keeping Y constant. What
happens to i? To investment?

8. The (less paradoxical) paradox of saving
A chapter problem at the end of Chapter 3 considered the
effect of a drop in consumer confidence on private saving and
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investment, when investment depended on output but not on
the interest rate. Here, we consider the same experiment in the
context of the IS-LM framework, in which investment depends
on the interest rate and output.

a. Suppose households attempt to save more, so that con-
sumer confidence falls. In an IS-LM diagram, show the ef-
fect of the fall in consumer confidence on output and the
interest rate.

b. How will the fall in consumer confidence affect consump-
tion, investment, and private saving? Will the attempt to
save more necessarily lead to more saving? Will this at-
tempt necessarily lead to less saving?

EXPLORE FURTHER
9. The Clinton-Greenspan policy mix

As described in this chapter, during the Clinton admin-
istration the policy mix changed toward more contractionary
fiscal policy and more expansionary monetary policy. This
question explores the implications of this change in the policy
mix, both in theory and fact.

a. Suppose G falls, Trises, and M increases and that this
combination of policies has no effect on output. Show the
effects of these policies in an IS-LM diagram. What hap-
pens to the interest rate? What happens to investment?

b. Go to the Web site of the Economic Report of the President
(www.gpoaccess.gov/eop/). Look at Table B-79 in the sta-
tistical appendix. What happened to federal receipts (tax
revenues), federal outlays, and the budget deficit as a per-
centage of GDP over the period 1992 to 2000? (Note that
federal outlays include transfer payments, which would be
excluded from the variable G, as we define it in our IS-LM
model. Ignore the difference.)

c. The Federal Reserve Board of Governors posts the recent his-
tory of the federal funds rate at http://www.federalreserve.
gov/releases/h15/data.htm. You will have to choose to
look at the rate on a daily, weekly, monthly, or annual in-
terval. Look at the years between 1992 and 2000. When did
monetary policy become more expansionary?

d. Go to Table B-2 of the Economic Report of the President
and collect data on real GDP and real gross domestic in-
vestment for the period 1992 to 2000. Calculate investment
as a percentage of GDP for each year. What happened to
investment over the period?

e. Finally, go to Table B-31 and retrieve data on real GDP per
capita (in chained 2005 dollars) for the period. Calculate the
growth rate for each year. What was the average annual growth
rate over the period 1992 to 2000? In Chapter 10 you will learn
that the average annual growth rate of U.S. real GDP per capita
was 2.6% between 1950 and 2004. How did growth between
1992 and 2000 compare to the Post World War II average?

10. Consumption, investment, and the recession of 2001
This question asks you to examine the movements of
investment and consumption before, during, and after the
recession of 2001. It also asks you to consider the response of in-
vestment and consumption to the events of September 11, 2001.
Go to the Web site of the Bureau of Economic Analy-
sis (www.bea.gov). Find the NIPA tables, in particular the


www.gpoaccess.gov/eop/
http://www.federalreserve.gov/releases/h15/data.htm
www.bea.gov
http://www.federalreserve.gov/releases/h15/data.htm

quarterly versions of Table 1.1.1, which shows the percentage
change in real GDP and its components, and Table 1.1.2, which
shows the contribution of the components of GDP to the overall
percentage change in GDP. Table 1.1.2 weighs the percentage
change of the components by their size. Investment is more
variable than consumption, but consumption is much bigger
than investment, so smaller percentage changes in consump-
tion can have the same impact on GDP as much larger percent-
age changes in investment. Note that the quarterly percentage
changes are annualized (i.e., expressed as annual rates).
Retrieve the quarterly data on real GDP, consumption, gross
private domestic investment, and non-residential fixed invest-
ment for the years 1999 to 2002 from Tables 1.1.1 and 1.1.2.
a. Identify the quarters of negative growth in 2000 and 2001.
b. Track consumption and investment around 2000 and
2001. From Table 1.1.1, which variable had the bigger
percentage change around this time? Compare non-res-
idential fixed investment with overall investment. Which
variable had the bigger percentage change?
c. From Table 1.1.2, get the contribution to GDP growth of
consumption and investment for 1999 to 2001. Calculate

Further Reading

B A description of the U.S. economy, from the period of “irra-
tional exuberance” to the 2001 recession and the role of fis-
cal and monetary policy, is given by Paul Krugman, in The

the average of the quarterly contributions for each variable
for each year. Now calculate the change in the contribution
of each variable for 2000 and 2001 (i.e., subtract the aver-
age contribution of consumption in 1999 from the average
contribution of consumption in 2000, subtract the average
contribution of consumption in 2000 from the average con-
tribution of consumption in 2001, and do the same for invest-
ment for both years). Which variable had the largest decrease
in its contribution to growth? What do you think was the
proximate cause of the recession of 2001? (Was it a fall in in-
vestment demand or a fall in consumption demand?)

d. Now look at what happened to consumption and invest-
ment after the events of September 11th in the third and
fourth quarters of 2001 and in the first two quarters of 2002.
Does the drop in investment at the end of 2001 make sense
to you? How long did this drop in investment last? What
happened to consumption about this time? How do you ex-
plain, in particular, the change in consumption in the fourth
quarter of 2001? Did the events of September 11, 2001 cause
the recession of 2001? Use the discussion in the chapter and
your own intuition as guides in answering these questions.

ing: Krugman did not like the Bush administration or its
policies!)

APPENDIX: An Alternative Derivation of the LM Relation as an Interest

Rate Rule

In the text, we derived the LM relation under the assumption
that the money stock remained constant. This gave us the posi-
tive relation between the interest rate and income shown, for
example, in Figure 5-4(b).

As we discussed in Chapter 4, however, the assumption
that the central bank keeps the money stock constant and lets
the interest rate adjust when income changes is not a good de-
scription of what modern central banks do. Most central banks
think instead in terms of setting the interest rate, adjusting
the money supply so as to achieve the interest rate they want.
Thus, we may want to derive the LM relation under the alter-
native assumption that the central bank sets the interest rate
and adjusts the money supply as needed to achieve that goal.

To see what this implies, turn to Figure 1(a). Like Figure
5-4(a), the panel plots money supply and money demand,
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with the interest rate on the vertical axis and money on the
horizontal axis. The money supply is given by the vertical line
M*, money demand by the downward-sloping curve M%. The
initial equilibrium is at point A, with interest rate i 4.

Now consider an increase in income that shifts money
demand from M% to M?'. If the central bank does not change
the money supply, then the equilibrium will move from A to
B, and the interest rate will increase from i, to ig. The im-
plied LM curve, LM, the relation between the interest rate and
income, is drawn in Figure 1(b). It is exactly the same as in Fig-
ure 5-4(a).

Suppose, however, that the central bank wants to keep the
interest rate constant in the face of the increase in income. Can
it do it? Yes. How can it do it? By increasing the money sup-
ply in response to the increase in income, from M*to M* . If it
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The LM Relation as an Interest Rate Rule

(a) Depending on whether and by how much the central bank increases the money supply in response to shift
in money demand coming from changes in income, the interest rate may remain constant, or increase a little, or

increase a lot.

(b) We can think of the LM curve as showing whether and by how much the central bank allows the interest rate to

increase in response to increases in income.

does so, the interest rate will remain constant. The equilibrium
will move from A to D, and the interest rate will remain con-
stant at i4. The resulting LM curve, denoted by LM’ in Figure
1(b), will be horizontal: In response to the increase in income,
the central bank will adjust the money supply so as to keep the
interest rate constant.

This may be too extreme a policy. Perhaps the central
bank wants to allow the interest rate to increase, but by less
than it would if the central bank kept the money supply con-
stant. For example, in response to the increase in income, the
central bank may choose to increase the money supply by
M® < M®.In this case, the equilibrium will move from A to C,
and the interest rate will increase from i, to i. The resulting
LM curve, denoted by LM" in Figure 1(b), will be upward slop-
ing but flatter than LM.

To summarize: The LM relation we derived in the text
gave us the relation between the interest rate and income for
a given money supply. The LM relation derived in the appen-
dix gives us the relation between the interest rate and income
when the central bank follows a given interest rate rule, and
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lets the money supply adjust as needed. Its slope then depends
on how much the central bank increases the interest rate in
response to increases in income.

Which LM relation should you use? It depends on the
question at hand. Take, for example, the case of an increase in
the deficit, shifting the IS curve to the right. You may want to
know what would happen to output and the interest rate if the
central bank money supply remained constant, in which case
you will use the LM relation derived in the text. But you may
know that, for example, the central bank is likely to keep the
interest rate constant, in which case you will use the the LM
relation we derived in this appendix—in this particular case,
an horizontal LM curve.

Under which of the two as-
sumptions will fiscal policy
have the strongest effect on
output?

Key Term
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The Medium Run

In the medium run, the economy

returns to a level of output associated
with the natural rate of unemployment.

THE CORE

Chapter 6

Chapter 6 looks at equilibrium in the labor market. It characterizes the natural rate of
unemployment—the unemployment rate to which the economy tends to return in the medium
run. Associated with the natural rate of unemployment is a natural level of output.

Chapter 7

Chapter 7 looks at equilibrium in all three markets—goods, financial, labor—together.

It shows that, while output typically deviates from the natural level of output in the short
run, it returns to this natural level in the medium run. The model developed in Chapter 7 is
called the AS-AD model, and, together with the IS~LM model, is one of the workhorses of
macroeconomics.

Chapter 8

Chapter 8 looks more closely at the relation between inflation and unemployment, a relation
known as the Phillips curve. In the short run, the behavior of inflation depends on the
deviation of unemployment from its natural rate. In the medium run, unemployment returns
to the natural rate independent of inflation. Inflation is determined by money growth in the
medium run.

Chapter 9

Chapter 9 looks at why the current crisis has been so deep and prolonged. It shows how an
initial shock in the housing market was amplified through its effects in the financial system. It
shows how the room for policy to help output return to its natural level is limited in two ways:
Monetary policy is limited by the presence of a liquidity trap. Fiscal policy is limited by the
presence of a high level of public debt.

109



This page intentionally left blank



The Labor Market

hink about what happens when firms respond to an increase in demand by increasing produc-
tion: Higher production leads to higher employment. Higher employment leads to lower unem-
ployment. Lower unemployment leads to higher wages. Higher wages increase production costs,
leading firms to increase prices. Higher prices lead workers to ask for higher wages. Higher
wages lead to further increases in prices, and so on.

So far, we have simply ignored this sequence of events: By assuming a constant price level
in the IS-LM model, we in effect assumed that firms were able and willing to supply any amount
of output at a given price level. So long as our focus was on the short run, this assumption was
acceptable. But, as our attention turns to the medium run, we must now abandon this assump-
tion, explore how prices and wages adjust over time, and how this, in turn, affects output. This
will be our task in this and the next three chapters.

At the center of the sequence of events described in the first paragraph is the labor market,
the market in which wages are determined. This chapter focuses on the labor market. It has six
sections:

Section 6-1 provides an overview of the labor market.

Section 6-2 focuses on unemployment, how it moves over time, and how its movements
affect individual workers.

Sections 6-3 and 6-4 look at wage and price determination.

Section 6-5 then looks at equilibrium in the labor market. It characterizes the natural rate
of unemployment, the rate of unemployment to which the economy tends to return in the
medium run.

Section 6-6 gives a map of where we will be going next.

111



Work in the home, such as
cooking or raising children,
is not classified as work in
the official statistics. This is
a reflection of the difficulty of
measuring these activities—
not a value judgment about
what constitutes work and
what doesn’t.

Figure 6-1

Population, Labor

Force, Employment, and
Unemployment in the
United States (in millions),
2010

Source: Current Population Survey
http://www.bls.gov/cps/
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6-1 A Tour of the Labor Market

The total U.S. population in 2010 was 308.7 million (Figure 6-1). Excluding those who
were either under working age (under 16), in the armed forces, or behind bars, the
number of people potentially available for civilian employment, the noninstitutional
civilian population, was 237.8 million.

The civilian labor force—the sum of those either working or looking for work—
was only 153.8 million. The other 84 million people were out of the labor force,
neither working in the market place nor looking for work. The participation rate,
defined as the ratio of the labor force to the noninstitutional civilian population, was
therefore 153.8/237.8, or 64.7%. The participation rate has steadily increased over time,
reflecting mostly the increasing participation rate of women: In 1950, one woman out
of three was in the labor force; now the number is close to two out of three.

Of those in the labor force, 139 million were employed, and 14.8 million were
unemployed—Ilooking for work. The unemployment rate, defined as the ratio of the
unemployed to the labor force, was therefore 14.8/153.8 = 9.6. As we shall see later,
9.6% is a very high unemployment rate by historical standards.

The Large Flows of Workers

To get a sense of what a given unemployment rate implies for individual workers, con-
sider the following analogy:

Take an airport full of passengers. It may be crowded because many planes are coming
and going, and many passengers are quickly moving in and out of the airport. Or it may
be because bad weather is delaying flights and passengers are stranded, waiting for the
weather to improve. The number of passengers in the airport will be high in both cases,
but their plights are quite different. Passengers in the second scenario are likely to be
much less happy.

Total population: 308.7 million

v

Noninstitutional civilian
population: 237.8 million

v v
Civilian labor force Out o: the
153.8 million laboriorce
84.0 million
v v
Employed Unemployed
139.0 million 14.8 million
The Medium Run The Core
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In the same way, a given unemployment rate may reflect two very different reali-

ties. It may reflect an active labor market, with many separations and many hires,
and so with many workers entering and exiting unemployment; or it may reflect a
sclerotic labor market, with few separations, few hires, and a stagnant unemploy-
ment pool.

Finding out which reality hides behind the aggregate unemployment rate requires

data on the movements of workers. The data are available in the United States from
a monthly survey called the Current Population Survey (CPS). Average monthly
flows, computed from the CPS for the United States from 1994 to 2011, are reported in
Figure 6-2. (For more on the ins and outs of the CPS, see the Focus box “The Current
Population Survey.”)

Figure 6-2 has three striking features:

The flows of workers in and out of employment are very large.

On average, there are 8.5 million separations each month in the United States
(out of an employment pool of 132.4 million), 3.1 million change jobs (shown by
the circular arrow at the top), 3.6 million move from employment to out of the labor
force (shown by the arrow from employment to out of the labor force), and 1.8 mil-
lion move from employment to unemployment (shown by the arrow from employ-
ment to unemployment).

Why are there so many separations each month? About three-fourths of
all separations are usually quits—workers leaving their jobs for what they per-
ceive as a better alternative. The remaining one-fourth are layoffs. Layoffs come
mostly from changes in employment levels across firms: The slowly changing
aggregate employment numbers hide a reality of continual job destruction and
job creation across firms. At any given time, some firms are suffering decreases
in demand and decreasing their employment; other firms are enjoying increases
in demand and increasing employment.

The flows in and out of unemployment are large relative to the number of unem-
ployed: The average monthly flow out of unemployment each month is 4.0 mil-
lion: 2.1 million people get a job, and 1.9 million stop searching for a job and drop
out of the labor force. Put another way, the proportion of unemployed leaving
unemployment equals 4.0/8.4 or about 47% each month. Put yet another way, the

Sclerosis, a medical term,
means hardening of the arter-
ies. By analogy, it is used in
economics to describe mar-
kets that function poorly and
have few transactions.

The numbers for employment,
unemployment, and those out
of the labor force in Figure 6-1
referred to 2010. The numbers
for the same variables in Fig-
ure 6-2 refer to averages from
1994 to 2011. This is why they
are different.

Put another, and perhaps
more dramatic way: On aver-
age, every day in the United
States, about 60,000 workers
become unemployed.

Figure 6-2

Employment
132.4 million

Out of the

labor force
73.3 million

Chapter 6

Average Monthly Flows between
Employment, Unemployment,
and Nonparticipation in the
United States, 1994 to 2011
(millions)

(1) The flows of workers in and out
of employment are large; (2) The
flows in and out of unemployment
are large relative to the number
of unemployed; (3) There are also
large flows in and out of the labor
force, much of it directly to and
from employment.

Source: Calculated from the series con-
structed by Fleischman and Fallick, http://
www.federalreserve.gov/econresdata/
researchdata.htm
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The Current Population Survey

The Current Population Survey (CPS) is the main source
of statistics on the labor force, employment, participation,
and earnings in the United States.

When the CPS began in 1940, it was based on in-
terviews of 8,000 households. The sample has grown
considerably, and now about 60,000 households are
interviewed every month. (The CPS was redesigned in
1994, which is why, for consistency, Figures 6-2, 6-4, and
6-5 start only in 1994.) The households are chosen so
that the sample is representative of the U.S. population.
Each household stays in the sample for four months,
leaves the sample for the following eight months, then
comes back for another four months before leaving the
sample permanently.

The survey is now based on computer-assisted inter-
views. Interviews are either done in person, in which case
interviewers use laptop computers, or by phone. Some
questions are asked in every survey. Other questions are
specific to a particular survey and are used to find out
about particular aspects of the labor market.

The Labor Department uses the data to compute and
publish numbers on employment, unemployment, and
participation by age, sex, education, and industry. Econo-
mists use these data, which are available in large compu-
ter files, in two ways:

The first is to get snapshots of how things are at various
points in time, to answer such questions as: What is the
distribution of wages for Hispanic-American workers with
only primary education, and how does it compare with the
same distribution 10 or 20 years ago?

The second way, of which Figure 6-2 is an example,
is answered by the fact that the survey follows people
through time. By looking at the same people in two con-
secutive months, economists can find out, for example,
how many of those who were unemployed last month are
employed this month. This number gives them an esti-
mate of the probability of somebody who was unemployed
last month found a job this month.

For more on the CPS, you can go to the CPS homepage.
(www.bls.gov/cps/home.htm)

The average duration of un-
employment equals the in-
verse of the proportion of
unemployed leaving unem-
ployment each month. To
see why, consider an exam-
ple. Suppose the number of
unemployed is constant and
equal to 100, and each un-
employed person remains
unemployed for two months.
So, at any given time, there
are 50 people who have been
unemployed for one month
and 50 who have been unem-
ployed for two months. Each
month, the 50 unemployed
who have been unemployed
for two months leave unem-
ployment. In this example,
the proportion of unemployed
leaving unemployment each
month is 50/100, or 50%. The
duration of unemployment is
two months—the inverse of
1/50%.
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average duration of unemployment—the average length of time people spend
unemployed—is between two and three months.

This fact has an important implication. You should not think of unemployment

in the United States as a stagnant pool of workers waiting indefinitely for jobs. For
most (but obviously not all) of the unemployed, being unemployed is more a quick
transition than a long wait between jobs. One needs, however, to make two remarks
at this point. First, the United States is unusual in this respect: In many European
countries, the average duration is much longer than in the United States. Second,
as we shall see below, even in the United States, when unemployment is high, such
as is the case today, the average duration of unemployment becomes much longer.
Being unemployed becomes much more painful.
The flows in and out of the labor force are also surprisingly large: Each month,
5.5 million workers drop out of the labor force (3.6 plus 1.9), and a slightly larger
number, 5.1, join the labor force (3.3 plus 1.8). You might have expected these
two flows to be composed, on one side, of those finishing school and entering the
labor force for the first time, and, on the other side, of workers going into retire-
ment. But each of these two groups actually represents a small fraction of the total
flows. Each month only about 400,000 new people enter the labor force, and about
300,000 retire. But the actual flows in and out of the labor force are 10.6 million, so
about 15 times larger.

What this fact implies is that many of those classified as “out of the labor force”
are in fact willing to work and move back and forth between participation and non-
participation. Indeed, among those classified as out of the labor force, a very large
proportion report that although they are not looking, they “want a job.” What they
really mean by this statement is unclear, but the evidence is that many do take jobs
when offered them.

This fact has another important implication. The sharp focus on the unem-
ployment rate by economists, policy makers, and news media is partly misdirected.

The Core
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Some of the people classified as “out of the labor force” are very much like the un-
employed. They are in effect discouraged workers. And while they are not actively
looking for a job, they will take it if they find one.

This is why economists sometimes focus on the employment rate, the ratio
of employment to the population available for work, rather than on the unemploy-
ment rate. The higher unemployment, or the higher the number of people out of
the labor force, the lower the employment rate.

We shall follow tradition in this book and focus on the unemployment rate
as an indicator of the state of the labor market, but you should keep in mind that
the unemployment rate is not the best estimate of the number of people available
for work.

6-2 Movements in Unemployment

Let’s now look at movements in unemployment. Figure 6-3 shows the average value of
the U.S. unemployment rate over the year, for each year, all the way back to 1948. The
shaded areas represent years during which there was a recession.

Unemployment rate (percent)

Figure 6-3 has two important features:

Until the mid-1980s, it looked as if the U.S. unemployment rate was on an upward
trend, from an average of 4.5% in the 1950s to 4.7% in the 1960s, 6.2% in the 1970s,
and 7.3% in the 1980s. From the 1980s on however, the unemployment rate stead-
ily declined for more than two decades. By 2006, the unemployment rate was 4.6%.
These decreases led a number of economists to conclude that the trend from 1950
to the 1980s had been reversed, and that the normal rate of unemployment in the
United States had fallen. How much of the large increase in the unemployment
rate since 2007 is temporary, and whether we can return to the low rates of the
mid-2000s, remains to be seen.
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Working in the opposite direc-
tion: Some of the unemployed
may be unwilling to accept any
job offered to them and should
probably not be counted as
unemployed since they are not
really looking for a job.

In 2010, employment was 139
million and the population
available for work was 237.8
million. The employment rate
was 58.5%. The employment
rate is sometimes called the
employment to population
ratio.

Figure 6-3

Movements in the U.S.
Unemployment Rate,
1948-2010

Since 1948, the average yearly
U.S. unemployment rate has
fluctuated between 3% and
10%.

Source: Series UNRATE: Federal
Reserve Economic Data (FRED)
http://research.stlouisfed.org/fred2/
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Note also that the unemploy-
ment rate sometimes peaks in
the year after the recession,
not in the actual recession
year. This occurred, for exam-
ple, in the 2001 recession. The
reason is that, while output is
higher and growth is positive,
so the economy is technically
no longer in recession, the
additional output does not re-
quire enough new hires to re-
duce the unemployment rate.

Figure 6-4

The Unemployment Rate
and the Proportion of
Unemployed Finding Jobs,
1994-2010

When unemployment is high,
the proportion of unemployed
finding jobs within one month

is low. Note that the scale on
the right is an inverse scale.

Source: See Figure 6-2.
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B Leaving aside these trend changes, year-to-year movements in the unemployment
rate are closely associated with recessions and expansions. Look, for example, at
the last four peaks in unemployment in Figure 6-3. The most recent peak, at 9.6%
is in 2010, is the result of the crisis. The previous two peaks, associated with the
recessions of 2001 and 1990-1991 recessions, had much lower unemployment
rate peaks, around 7%. Only the recession of 1982, where the unemployment rate
reached 9.7%, is comparable to the current crisis. (Annual averages can mask
larger values within the year. In the 1982 recession, while the average unemploy-
ment rate over the year was 9.7%, the unemployment rate actually reached 10.8%
in November 1982. Similarly, the monthly unemployment rate in the crisis peaked
at 10.0% in October 2009.)

How do these fluctuations in the aggregate unemployment rate affect individual
workers? This is an important question because the answer determines both:

B The effect of movements in the aggregate unemployment rate on the welfare of
individual workers, and
B The effect of the aggregate unemployment rate on wages.

Let’s start by asking how firms can decrease their employment in response to a
decrease in demand. They can hire fewer new workers, or they can lay off the workers
they currently employ. Typically, firms prefer to slow or stop the hiring of new work-
ers first, relying on quits and retirements to achieve a decrease in employment. But
doing only this may not be enough if the decrease in demand is large, so firms may
then have to lay off workers.

Now think about the implications for both employed and unemployed workers.

m If the adjustment takes place through fewer hires, the chance that an unemployed
worker will find a job diminishes. Fewer hires means fewer job openings; higher
unemployment means more job applicants. Fewer openings and more applicants
combine to make it harder for the unemployed to find jobs.

m  If the adjustment takes place instead through higher layoffs, then employed work-
ers are at a higher risk of losing their job.

In general, as firms do both, higher unemployment is associated with both a lower
chance of finding a job if one is unemployed and a higher chance of losing it if one is
employed. Figures 6-4 and 6-5 show these two effects at work over the period 1994 to
2010.

Figure 6-4 plots two variables against time: the unemployment rate (measured on
the left vertical axis); and the proportion of unemployed workers finding a job each
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month (measured on the right vertical axis). This proportion is constructed by dividing
the flow from unemployment to employment during each month by the number of un-
employed. To show the relation between the two variables more clearly, the proportion
of unemployed finding jobs is plotted on an inverted scale: Be sure you see that on the
right vertical scale, the proportion is lowest at the top and highest at the bottom.

The relation between movements in the proportion of unemployed workers find-
ing jobs and the unemployment rate is striking: Periods of higher unemployment are
associated with much lower proportions of unemployed workers finding jobs. In 2010,
for example, with unemployment close to 10%, only about 18% of the unemployed
found a job within a month, as opposed to 28% in 2007, when unemployment was
much lower.

Similarly, Figure 6-5 plots two variables against time: the unemployment rate
(measured on the left vertical axis); and the monthly separation rate from employment
(measured on the right vertical axis). The monthly separation rate is constructed by
dividing the flow from employment (to unemployment and to “out of the labor force”)
during each month by the number of employed in the month. The relation between the
separation rate and the unemployment rate plotted is quite strong: Higher unemploy-
ment implies a higher separation rate—that is, a higher chance of employed workers
losing their jobs. The probability nearly doubles between times of low unemployment
and times of high unemployment.

Let’s summarize:

When unemployment is high, workers are worse off in two ways:

® Employed workers face a higher probability of losing their job.
B Unemployed workers face a lower probability of finding a job; equivalently, they
can expect to remain unemployed for a longer time.

6-3 Wage Determination

Having looked at unemployment, let’s turn to wage determination, and to the relation
between wages and unemployment.

Wages are set in many ways. Sometimes they are set by collective bargaining;
that is, bargaining between firms and unions. In the United States, however, collec-
tive bargaining plays a limited role, especially outside the manufacturing sector. To-
day, barely more than 10% of U.S. workers have their wages set by collective bargaining
agreements. For the rest, wages are either set by employers or by bargaining between

Chapter 6 The Labor Market

Figure 6-5

The Unemployment
Rate and the Monthly
Separation Rate from
Employment, 1994-2010

When unemployment is high,
a higher proportion of workers
lose their jobs.

Source: See Figure 6-2.

To be slightly more precise,
we only learn from Figure 6-5
that, when unemployment is
higher, separations into un-
employment and out of the
labor force are higher. Separa-
tions equal quits plus layoffs.
We know from other sources
that quits are lower when
unemployment is high: It is
more attractive to quit when
there are plenty of jobs. So, if
separations go up and quits
go down, this implies that lay-
offs (which equal separations
minus quits) go up even more
than separations.

Collective bargaining: bar-
gaining between a union (or a
group of unions) and a firm (or
a group of firms).
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Peter Diamond, Dale Morten-
sen, and Christopher Pissar-
ides received the 2010 Nobel
Prize in economics precisely
for working out the charac-
teristics of a labor market
with large flows and wage
bargaining.
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the employer and individual employees. The higher the skills needed to do the job, the
more likely there is to be bargaining. Wages offered for entry-level jobs at McDonald’s
are on a take-it-or-leave-it basis. New college graduates, on the other hand, can typi-
cally negotiate a few aspects of their contracts. CEOs and baseball stars can negotiate
alot more.

There are also large differences across countries. Collective bargaining plays
an important role in Japan and in most European countries. Negotiations may take
place at the firm level, at the industry level, or at the national level. Sometimes con-
tract agreements apply only to firms that have signed the agreement. Sometimes
they are automatically extended to all firms and all workers in the sector or the
economy.

Given these differences across workers and across countries, can we hope to for-
mulate anything like a general theory of wage determination? Yes. Although institu-
tional differences influence wage determination, there are common forces at work in
all countries. Two sets of facts stand out:

B Workers are typically paid a wage that exceeds their reservation wage, the wage
that would make them indifferent between working or being unemployed. In other
words, most workers are paid a high enough wage that they prefer being employed
to being unemployed.

B Wages typically depend on labor-market conditions. The lower the unemployment
rate, the higher the wages. (We shall state this more precisely in the next section.)

To think about these facts, economists have focused on two broad lines of explana-
tion. The first is that even in the absence of collective bargaining, workers have some
bargaining power, which they can and do use to obtain wages above their reservation
wages. The second is that firms themselves may, for a number of reasons, want to pay
wages higher than the reservation wage. Let’s look at each explanation in turn.

Bargaining

How much bargaining power a worker has depends on two factors. The first is how
costly it would be for the firm to replace him, were he to leave the firm. The second is
how hard it would be for him to find another job, were he to leave the firm. The more
costly it is for the firm to replace him, and the easier it is for him to find another job, the
more bargaining power he will have. This has two implications:

B How much bargaining power a worker has depends first on the nature of his job.
Replacing a worker at McDonald’s is not very costly: The required skills can be
taught quickly, and typically a large number of willing applicants have already
filled out job application forms. In this situation, the worker is unlikely to have
much bargaining power. If he asks for a higher wage, the firm can lay him off and
find a replacement at minimum cost. In contrast, a highly skilled worker who
knows in detail how the firm operates may be very difficult and costly to replace.
This gives him more bargaining power. If he asks for a higher wage, the firm may
decide that it is best to give it to him.

B How much bargaining power a worker has also depends on labor market con-
ditions. When the unemployment rate is low, it is more difficult for firms to find
acceptable replacement workers. At the same time, it is easier for workers to
find other jobs. Under these conditions, workers are in a stronger bargaining
position and may be able to obtain a higher wage. Conversely, when the unem-
ployment rate is high, finding good replacement workers is easier for firms, while
finding another job is harder for workers. Being in a weak bargaining position,
workers may have no choice but to accept a lower wage.
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Henry Ford and Efficiency Wages

In 1914, Henry Ford—the builder of the most popular
car in the world at the time, the Model-T—made a stun-
ning announcement. His company would pay all quali-
fied employees a minimum of $5 a day for an eight-hour
day. This was a very large salary increase for most em-
ployees, who had been earning an average $2.30 for a
nine-hour day. From the point of view of the Ford com-
pany, this increase in pay was far from negligible—it
represented about half of the company’s profits at the
time.

What Ford’s motivations were is not entirely clear. Ford
himself gave too many reasons for us to know which ones
he actually believed. The reason was not that the company
had a hard time finding workers at the previous wage. But
the company clearly had a hard time retaining workers.
There was a very high turnover rate, as well as high dissat-
isfaction among workers.

Whatever the reasons behind Ford’s decision, the
results of the wage increase were astounding, as Table 1
shows:

Annual Turnover and Layoff
Rates (%) at Ford, 1913-1915

1913 1914 1915

Turnover rate 370 54 16
Layoff rate 62 7 0.1
Efficiency Wages

The annual turnover rate (the ratio of separations to em-
ployment) plunged from a high of 370% in 1913 to a low of
16% in 1915. (An annual turnover rate of 370% means that
on average 31% of the company’s workers left each month,
so that over the course of a year the ratio of separations to
employment was 31% X 12 = 370%.) The layoff rate col-
lapsed from 62% to nearly 0%. The average rate of absentee-
ism (not shown in the table), which ran at close to 10% in
1913, was down to 2.5% one year later. There is little question
that higher wages were the main source of these changes.

Did productivity at the Ford plant increase enough
to offset the cost of increased wages? The answer to this
question is less clear. Productivity was much higher in
1914 than in 1913. Estimates of the productivity increases
range from 30% to 50%. Despite higher wages, profits were
also higher in 1914 than in 1913. But how much of this in-
crease in profits was due to changes in workers’ behavior
and how much was due to the increasing success of Model-
T cars is harder to establish.

While the effects support efficiency wage theories, it
may be that the increase in wages to $5 a day was exces-
sive, at least from the point of view of profit maximization.
But Henry Ford probably had other objectives as well, from
keeping the unions out—which he did—to generating pub-
licity for himself and the company—which he surely did.

Source: Dan Raff and Lawrence Summers, “Did Henry Ford Pay
Efficiency Wages?” Journal of Labor Economics 1987 5 (No. 4
Part 2): pp. S57-S87.

Regardless of workers’ bargaining power, firms may want to pay more than the reserva-
tion wage. They may want their workers to be productive, and a higher wage can help
them achieve that goal. If, for example, it takes a while for workers to learn how to do a
job correctly, firms will want their workers to stay for some time. But if workers are paid ~ Before September 11, 2001,
only their reservation wage, they will be indifferent between their staying or leaving. ~ ® @PProach to airport secu-
. . . . . . rity was to hire workers at low
In this case, many of them will quit, and the turnover rate will be high. Paying a wage wages and accept the result-
above the reservation wage makes it more attractive for workers to stay. It decreases ing high turnover. Now that
turnover and increases productivity. airport security has become
Behind this example lies a more general proposition: Most firms want their work- @ much higher priority, the
ers to feel good about their jobs. Feeling good promotes good work, which leads to ;pcfrtaairt]r:ctt?vr:a;: dthhei éc:;sr
higher productivity. Paying a high wage is one instrument the firm can use to achieve paid, so as to get more mo-
these goals. (See the Focus box “Henry Ford and Efficiency Wages.”) Economists call  tjvated and more competent
the theories that link the productivity or the efficiency of workers to the wage they are  workers and reduce turnover.

paid efficiency wage theories.
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An increase in the expected
price level leads to an in-
crease in the nominal wage, in
the same proportion.
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Like theories based on bargaining, efficiency wage theories suggest that wages de-
pend on both the nature of the job and on labor-market conditions:

B Firms—such as high-tech firms—that see employee morale and commitment as
essential to the quality of their work will pay more than firms in sectors where
workers’ activities are more routine.

B Labor-market conditions will affect the wage. A low unemployment rate makes
it more attractive for employed workers to quit: When unemployment is low,
it is easy to find another job. That means, when unemployment decreases, a
firm that wants to avoid an increase in quits will have to increase wages to in-
duce workers to stay with the firm. When this happens, lower unemployment
will again lead to higher wages. Conversely, higher unemployment will lead to
lower wages.

Wages, Prices, and Unemployment
We capture our discussion of wage determination by using the following equation:
W = P°F(u, z) (6.1)
(=)
The aggregate nominal wage W depends on three factors:

m The expected price level P®

B The unemployment rate u

B A catchall variable z that stands for all other variables that may affect the outcome
of wage setting.

Let’s look at each factor.

The Expected Price Level

First, ignore the difference between the expected and the actual price level and ask:
Why does the price level affect nominal wages? The answer: Because both workers and
firms care about real wages, not nominal wages.

m  Workers do not care about how many dollars they receive but about how many
goods they can buy with those dollars. In other words, they do not care about the
nominal wages they receive, but about the nominal wages (W) they receive rela-
tive to the price of the goods they buy (P). They care about W/ P.

B Inthe same way, firms do not care about the nominal wages they pay but about the
nominal wages (W) they pay relative to the price of the goods they sell (P). So they
also care about W/P.

Think of it another way: If workers expect the price level—the price of the goods
they buy—to double, they will ask for a doubling of their nominal wage. If firms expect
the price level—the price of the goods they sell—to double, they will be willing to dou-
ble the nominal wage. So, if both workers and firms expect the price level to double,
they will agree to double the nominal wage, keeping the real wage constant. This is
captured in equation (6.1): A doubling in the expected price level leads to a doubling of
the nominal wage chosen when wages are set.

Return now to the distinction we set aside at the start of the paragraph: Why do
wages depend on the expected price level, P®, rather than the actual price level, P?

Because wages are set in nominal (dollar) terms, and when they are set, the rel-
evant price level is not yet known.
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For example, in some union contracts in the United States, nominal wages are
set in advance for three years. Unions and firms have to decide what nominal wages
will be over the following three years based on what they expect the price level to be
over those three years. Even when wages are set by firms, or by bargaining between
the firm and each worker, nominal wages are typically set for a year. If the price level
goes up unexpectedly during the year, nominal wages are typically not readjusted.
(How workers and firms form expectations of the price level will occupy us for much
of the next three chapters; we will leave this issue aside for the moment.)

The Unemployment Rate

Also affecting the aggregate wage in equation (6.1) is the unemployment rate u. The
minus sign under u« indicates that an increase in the unemployment rate decreases
wages.

The fact that wages depend on the unemployment rate was one of the main con-
clusions of our earlier discussion. If we think of wages as being determined by bargain-
ing, then higher unemployment weakens workers’ bargaining power, forcing them to
accept lower wages. If we think of wages as being determined by efficiency wage con-
siderations, then higher unemployment allows firms to pay lower wages and still keep
workers willing to work.

The Other Factors

The third variable in equation (6.1), z, is a catchall variable that stands for all the fac-
tors that affect wages given the expected price level and the unemployment rate. By
convention, we will define z so that an increase in z implies an increase in the wage
(thus, the positive sign under z in the equation). Our earlier discussion suggests a long
list of potential factors here.

Take, for example, unemployment insurance—the payment of unemploy-
ment benefits to workers who lose their jobs. There are very good reasons why
society should provide some insurance to workers who lose their job and have a
hard time finding another. But there is little question that, by making the prospects
of unemployment less distressing, more generous unemployment benefits do in-
crease wages at a given unemployment rate. To take an extreme example, suppose
unemployment insurance did not exist. Some workers would have little to live on
and would be willing to accept very low wages to avoid remaining unemployed. But
unemployment insurance does exist, and it allows unemployed workers to hold out
for higher wages. In this case, we can think of z as representing the level of unem-
ployment benefits: At a given unemployment rate, higher unemployment benefits
increase the wage.

It is easy to think of other factors. An increase in the minimum wage may in-
crease not only the minimum wage itself, but also wages just above the minimum
wage, leading to an increase in the average wage, W, at a given unemployment
rate. Or take an increase in employment protection, which makes it more expen-
sive for firms to lay off workers. Such a change is likely to increase the bargain-
ing power of workers covered by this protection (laying them off and hiring other
workers is now more costly for firms), increasing the wage for a given unemploy-
ment rate.

We will explore some of these factors as we go along.
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An increase in unemployment
leads to a decrease in the
nominal wage.

By the definition of z, an in-
crease in z leads to an increase
in the nominal wage.
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Using a term from micro-
economics: This assumption
implies constant returns to
labor in production. If firms
double the number of work-
ers they employ, they double
the amount of output they
produce.

The rest of the chapter is
based on the assumption that
Pé = P.
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6-4 Price Determination

Having looked at wage determination, let’s now turn to price determination.

The prices set by firms depend on the costs they face. These costs depend, in turn,
on the nature of the production function—the relation between the inputs used in
production and the quantity of output produced—and on the prices of these inputs.

For the moment, we will assume firms produce goods using labor as the only fac-
tor of production. We will write the production function as follows:

Y= AN

where Y is output, N is employment, and A is labor productivity. This way of writing
the production function implies that labor productivity—output per worker—is con-
stant and equal to A.

It should be clear that this is a strong simplification. In reality, firms use other fac-
tors of production in addition to labor. They use capital—machines and factories. They
use raw materials—oil, for example. Moreover, there is technological progress, so that
labor productivity (A) is not constant but steadily increases over time. We shall intro-
duce these complications later. We will introduce raw materials in Chapter 7 when
we discuss changes in the price of oil. We will focus on the role of capital and techno-
logical progress when we turn to the determination of output in the long run in Chap-
ters 10 through 13. For the moment, though, this simple relation between output and
employment will make our lives easier and still serve our purposes.

Given the assumption that labor productivity, 4, is constant, we can make one fur-
ther simplification. We can choose the units of output so that one worker produces one
unit of output—in other words, so that A = 1. (This way we do not have to carry the
letter A around, and this will simplify notation.) With this assumption, the production
function becomes

Y=N (6.2)

The production function Y = N implies that the cost of producing one more unit
of output is the cost of employing one more worker, at wage W. Using the terminology
introduced in your microeconomics course: The marginal cost of production—the cost
of producing one more unit of output—is equal to W.

If there were perfect competition in the goods market, the price of a unit of output
would be equal to marginal cost: P would be equal to W. But many goods markets are
not competitive, and firms charge a price higher than their marginal cost. A simple way
of capturing this fact is to assume that firms set their price according to

P=010+mw (6.3)

where m is the markup of the price over the cost. If goods markets were perfectly com-
petitive, m would be equal to zero, and the price P would simply equal the cost W. To
the extent they are not competitive and firms have market power, m is positive, and the
price P will exceed the cost W by a factor equal to (1 + m).

6-5 The Natural Rate of Unemployment

Let’s now look at the implications of wage and price determination for unemployment.

For the rest of this chapter, we shall do so under the assumption that nominal
wages depend on the actual price level, P, rather than on the expected price level,
P?¢ (why we make this assumption will become clear soon). Under this additional
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assumption, wage setting and price setting determine the equilibrium (also called
“natural”) rate of unemployment. Let’s see how.

The Wage-Setting Relation

Given the assumption that nominal wages depend on the actual price level (P) rather
than on the expected price level (P¢), equation (6.1), which characterizes wage deter-
mination, becomes:

W=PF(u,z)
Dividing both sides by the price level,
w
?=F(u,z) (6.4)
(=+)

Wage determination implies a negative relation between the real wage, W/P, and
the unemployment rate, u: The higher the unemployment rate, the lower the real wage
chosen by wage setters. The intuition is straightforward: The higher the unemploy-
ment rate, the weaker the workers’ bargaining position, and the lower the real wage
will be.

This relation between the real wage and the rate of unemployment—Ilet’s call it the
wage-setting relation—is drawn in Figure 6-6. The real wage is measured on the verti-
cal axis. The unemployment rate is measured on the horizontal axis. The wage-setting
relation is drawn as the downward-sloping curve WS (for wage setting): The higher the
unemployment rate, the lower the real wage.

The Price-Setting Relation

Let’s now look at the implications of price determination. If we divide both sides of the
price-determination equation, (6.3), by the nominal wage, we get

p

—=1+m 6.5

o (6.5)

The ratio of the price level to the wage implied by the price-setting behavior of

firms equals 1 plus the markup. Now invert both sides of this equation to get the im-
plied real wage:

w 1

P:1+m

(6.6)

Note what this equation says: Price-setting decisions determine the real wage paid
by firms. An increase in the markup leads firms to increase their prices given the wage
they have to pay; equivalently, it leads to a decrease in the real wage.

The step from equation (6.5) to equation (6.6) is algebraically straightforward. But
how price setting actually determines the real wage paid by firms may not be intui-
tively obvious. Think of it this way: Suppose the firm you work for increases its markup
and therefore increases the price of its product. Your real wage does not change very
much: You are still paid the same nominal wage, and the product produced by the firm
is at most a small part of your consumption basket.

Now suppose that not only the firm you work for, but all the firms in the econ-
omy increase their markup. All the prices go up. Even if you are paid the same nominal

Chapter 6 The Labor Market

“Wage setters”: Unions and
firms if wages are set by col-
lective bargaining; individual
workers and firms if wages
are set on a case-by-case ba-
sis; firms if wages are set on a
take-it-or-leave-it basis.
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Figure 6-6

Wages, Prices, and
the Natural Rate of
Unemployment

The natural rate of unemploy-
ment is the unemployment
rate such that the real wage
chosen in wage setting is
equal to the real wage implied
by price setting.

“Natural,” in Webster’s Dic-
tionary, means “in a state
provided by nature, without
man-made changes.”
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wage, your real wage goes down. So, the higher the markup set by firms, the lower your
(and everyone else’s) real wage will be. This is what equation (6.6) says.

The price-setting relation in equation (6.6) is drawn as the horizontal line PS (for
price setting) in Figure 6-6. The real wage implied by price settingis 1/(1 + m); it does
not depend on the unemployment rate.

Equilibrium Real Wages and Unemployment

Equilibrium in the labor market requires that the real wage chosen in wage setting be
equal to the real wage implied by price setting. (This way of stating equilibrium may
sound strange if you learned to think in terms of labor supply and labor demand in your
microeconomics course. The relation between wage setting and price setting, on the one
hand, and labor supply and labor demand, on the other, is closer than it looks at first and
is explored further in the appendix at the end of this chapter.) In Figure 6-6, equilibrium
is therefore given by point A, and the equilibrium unemployment rate is given by u,,.

We can also characterize the equilibrium unemployment rate algebraically; elimi-
nating W/ P between equations (6.4) and (6.6) gives

Fuy,z) = (6.7)

1+m

The equilibrium unemployment rate, u,, is such that the real wage chosen in wage
setting—the left side of equation (6.7)—is equal to the real wage implied by price set-
ting—the right side of equation (6.7).

The equilibrium unemployment rate, 1, is called the natural rate of unemploy-
ment (which is why we have used the subscript 7 to denote it). The terminology has be-
come standard, so we shall adopt it, but this is actually a bad choice of words. The word
“natural” suggests a constant of nature, one that is unaffected by institutions and policy.
As its derivation makes clear, however, the “natural” rate of unemployment is anything
but natural. The positions of the wage-setting and price-setting curves, and thus the
equilibrium unemployment rate, depend on both z and m. Consider two examples:

B Anincrease in unemployment benefits. An increase in unemployment benefits
can be represented by an increase in z: Since an increase in benefits makes the
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prospect of unemployment less painful, it increases the wage set by wage setters
at a given unemployment rate. So it shifts the wage-setting relation up, from WS to
WS’ in Figure 6-7. The economy moves along the PSline, from Ato A'. The natural
rate of unemployment increases from u,, to u,,.

In words: At a given unemployment rate, higher unemployment benefits lead
to a higher real wage. A higher unemployment rate is needed to bring the real wage
back to what firms are willing to pay.

B Alessstringent enforcement of existing antitrust legislation. To the extent that this
allows firms to collude more easily and increase their market power, it will lead to
an increase in their markup—an increase in m. The increase in m implies a decrease
in the real wage paid by firms, and so it shifts the price-setting relation down, from
PS to PS' in Figure 6-8. The economy moves along WS. The equilibrium moves
from Ato A’, and the natural rate of unemployment increases from u,, to u;,.

In words: By letting firms increase their prices given the wage, less stringent
enforcement of antitrust legislation leads to a decrease in the real wage. Higher
unemployment is required to make workers accept this lower real wage, leading to
an increase in the natural rate of unemployment.

Factors like the generosity of unemployment benefits or antitrust legislation can
hardly be thought of as the result of nature. Rather, they reflect various characteristics
of the structure of the economy. For that reason, a better name for the equilibrium rate
of unemployment would be the structural rate of unemployment, but so far the name
has not caught on.

From Unemployment to Employment

Associated with the natural rate of unemployment is a natural level of employment,
the level of employment that prevails when unemployment is equal to its natural rate.

Chapter 6 The Labor Market

Figure 6-7

Unemployment Benefits
and the Natural Rate of
Unemployment

An increase in unemploy-
ment benefits leads to an in-
crease in the natural rate of
unemployment.

An increase in unemployment
benefits shifts the wage set-
ting curve up. The economy
moves along the price-setting
curve. Equilibrium unemploy-
ment increases.

This has led some economists
to call unemployment a “dis-
cipline device”: Higher unem-
ployment is the device that
forces wages to correspond
to what firms are willing to
pay.

An increase in the markup
shifts the price setting curve
(line in this case). The econ-
omy moves along the wage-
setting curve. Equilibrium
unemployment increases.

This name has been sug-
gested by Edmund Phelps,
from Columbia University.
Phelps was awarded the No-
bel Prize in 2006. For more on
some of his contributions, see
Chapters 8 and 25.
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Figure 6-8

Markups and the Natural
Rate of Unemployment

An increase in markups de-
creases the real wage and
leads to an increase in the
natural rate of unemployment.

L=N+U=U=L-N
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Let’s review the relation among unemployment, employment, and the labor force.
Let U denote unemployment, N denote employment, and L the labor force. Then:

The first step follows from the definition of the unemployment rate (u). The sec-
ond follows from the fact that, from the definition of the labor force, the level of unem-
ployment (U) equals the labor force (L) minus employment (/V). The third step follows
from simplifying the fraction. Putting all three steps together: The unemployment rate
u equals 1 minus the ratio of employment N to the labor force L.

Rearranging to get employment in terms of the labor force and the unemployment
rate gives:

N=L(1—-uw

Employment N is equal to the labor force L, times 1 minus the unemployment
rate u. So, if the natural rate of unemployment is u,, and the labor force is equal to L,
the natural level of employment N, is given by

N, =LA — uy,)
For example, if the labor force is 150 million and the natural rate of unemployment
is, say, 5%, then the natural level of employment is 150 X (1 — 0.05) = 142.5 million.
From Employment to Output

Finally, associated with the natural level of employment is the natural level of output,
the level of production when employment is equal to the natural level of employment.
Given the production function we have used in this chapter (Y = N), the natural level
of output V), is easy to derive. It is given by

Y,=N,=L{1 - u,)
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Using equation (6.7) and the relations among the unemployment rate, employ-
ment, and the output we just derived, the natural level of output satisfies the following

equation:
Y, 1
Fl1--+z)= :
( L Z) 1+m 68)

The natural level of output (Y,,) is such that, at the associated rate of unemploy-
ment (u,, = 1 — Y,/L), the real wage chosen in wage setting—the left side of equa-
tion (6.8)—is equal to the real wage implied by price setting—the right side of equation
(6.8). As you will see, equation (6.8) will turn out to be very useful in the next chapter.
Make sure you understand it.

We have gone through many steps in this section. Let’s summarize:

Assume that the expected price level is equal to the actual price level. Then:

B The real wage chosen in wage setting is a decreasing function of the unemploy-
ment rate.

B The real wage implied by price setting is constant.

®  Equilibrium in the labor market requires that the real wage chosen in wage setting
be equal to the real wage implied by price setting. This determines the equilibrium
unemployment rate.

B This equilibrium unemployment rate is known as the natural rate of unemployment.

B Associated with the natural rate of unemployment is a natural level of employment
and a natural level of output.

6-6 \Where We Go from Here

We have just seen how equilibrium in the labor market determines the equilibrium un-
employment rate (we have called it the natural rate of unemployment), which in turn
determines the level of output (we have called it the natural level of output).

So, you may ask, what did we do in the previous four chapters? If equilibrium in
the labor market determines the unemployment rate and, by implication, the level
of output, why did we spend so much time looking at the goods and financial mar-
kets? What about our earlier conclusions that the level of output was determined by
factors such as monetary policy, fiscal policy, consumer confidence, and so on—all
factors that do not enter equation (6.8) and therefore do not affect the natural level
of output?

The key to the answer lies in the difference between the short run and the medium
run:

B We have derived the natural rate of unemployment and the associated levels of
employment and output under two assumptions. First, we have assumed equilib-
rium in the labor market. Second, we have assumed that the price level was equal
to the expected price level.

B However, there is no reason for the second assumption to be true in the short run.

The price level may well turn out to be different from what was expected when
nominal wages were set. Hence, in the short run, there is no reason for unemploy-
ment to be equal to the natural rate or for output to be equal to its natural level.
As we will see in the next chapter, the factors that determine movements in out-
put in the short run are indeed the factors we focused on in the preceding three
chapters: monetary policy, fiscal policy, and so on. Your time (and mine) was not
wasted.

Chapter 6 The Labor Market

In the short run, the factors
that determine movements
in output are the factors we
focused on in the preced-
ing three chapters: monetary
policy, fiscal policy, and so on.
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In the medium run, output
tends to return to the natu-
ral level, and the factors that
determine output are the fac-
tors we have focused on this
chapter.

m  But expectations are unlikely to be systematically wrong (say, too high or too low)
forever. That is why, in the medium run, unemployment tends to return to the nat-
ural rate, and output tends to return to the natural level. In the medium run, the
factors that determine unemployment and output are the factors that appear in
equations (6.7) and (6.8).

These, in short, are the answers to the questions asked in the first paragraph of this
chapter. Developing these answers in detail will be our task in the next three chapters.

The labor force consists of those who are working (em-
ployed) or looking for work (unemployed). The unemploy-
ment rate is equal to the ratio of the number of unemployed
to the number in the labor force. The participation rate
is equal to the ratio of the labor force to the working-age
population.

The U.S. labor market is characterized by large flows
between employment, unemployment, and “out of the la-
bor force” On average, each month, about 47% of the un-
employed move out of unemployment, either to take a job
or to drop out of the labor force.

Unemployment is high in recessions and low in expan-
sions. During periods of high unemployment, the probabil-
ity of losing a job increases and the probability of finding a
job decreases.

Wages are set unilaterally by firms or by bargaining be-
tween workers and firms. They depend negatively on the
unemployment rate and positively on the expected price
level. The reason why wages depend on the expected
price level is that they are typically set in nominal terms
for some period of time. During that time, even if the price

level turns out to be different from what was expected,
wages are typically not readjusted.

The price set by firms depends on the wage and on the
markup of prices over wages. The higher the markup cho-
sen by firms, the higher the price given the wage, and thus
the lower the real wage implied by price-setting decisions.
Equilibrium in the labor market requires that the real wage
chosen in wage setting be equal to the real wage implied
by price setting. Under the additional assumption that the
expected price level is equal to the actual price level, equi-
librium in the labor market determines the unemployment
rate. This unemployment rate is known as the natural rate
of unemployment.

In general, the actual price level may turn out to be different
from the price level expected by wage setters. Therefore, the
unemployment rate need not be equal to the natural rate.
The coming chapters will show that:

In the short run, unemployment and output are determined
by the factors we focused on in the previous three chapters,
but, in the medium run, unemployment tends to return to the
natural rate, and output tends to return to its natural level.
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Questions and Problems

QUICK CHECK
All Quick Check questions and problems are available
on MyEconLab.
1. Using the information in this chapter, label each of the fol-
lowing statements true, false, or uncertain. Explain briefly.
a. Since 1950, the participation rate in the United States has
remained roughly constant at 60%.
b. Each month, the flows into and out of employment are
very small compared to the size of the labor force.
c. Fewer than 10% of all unemployed workers exit the unem-
ployment pool each year.
d. The unemployment rate tends to be high in recessions and
low in expansions.
e. Most workers are typically paid their reservation wage.
f. Workers who do not belong to unions have no bargaining
power.
g. It may be in the best interest of employers to pay wages
higher than their workers’ reservation wage.
h. The natural rate of unemployment is unaffected by policy
changes.

2. Answer the following questions using the information pro-
vided in this chapter.

a. As a percentage of the employed workers, what is the size
of the flows into and out of employment (i.e., hires and
separations) each month?

b. As a percentage of the unemployed workers, what is the size of
the flows from unemployment into employment each month?

c. As a percentage of the unemployed, what is the size of the
total flows out of unemployment each month? What is the
average duration of unemployment?

d. As a percentage of the labor force, what is the size of the
total flows into and out of the labor force each month?

e. In the text we say that there is an average of 400,000 new
workers entering the labor force each month. What per-
centage of total flows into the labor force do new workers
entering the labor force constitute?

3. The natural rate of unemployment
Suppose that the markup of goods prices over marginal
cost is 5%, and that the wage-setting equation is
W =P(1 —u),
where u is the unemployment rate.
a. What is the real wage, as determined by the price-setting
equation?
b. What is the natural rate of unemployment?
c. Suppose that the markup of prices over costs increases to
10%. What happens to the natural rate of unemployment?
Explain the logic behind your answer.

DIG DEEPER
All Dig Deeper questions and problems are available
on MyEconLab.
4. Reservation wages

In the mid-1980s, a famous supermodel once said that she
would not get out of bed for less than $10,000 (presumably per day).

Chapter 6

a. What is your own reservation wage?

b. Did your first job pay more than your reservation wage at
the time?

c. Relative to your reservation wage at the time you accept
each job, which job pays more: your first one or the one
you expect to have in 10 years?

d. Explain your answers to parts (a) through (c) in terms of
the efficiency wage theory.

e. Part of the policy response to the crisis was to extend
the length of time workers could receive unemployment
benefits. How would this affect reservation wages if this
change was made permanent?

5. Bargaining power and wage determination

Even in the absence of collective bargaining, workers do
have some bargaining power that allows them to receive wages
higher than their reservation wage. Each worker’s bargain-
ing power depends both on the nature of the job and on the
economy-wide labor market conditions. Let’s consider each
factor in turn.

a. Compare the job of a delivery person and a computer net-
work administrator. In which of these jobs does a worker
have more bargaining power? Why?

b. For any given job, how do labor market conditions affect a
worker’s bargaining power? Which labor-market variable
would you look at to assess labor-market conditions?

c. Suppose that for given labor-market conditions [the vari-
able you identified in part (b)], worker bargaining power
throughout the economy increases. What effect would this
have on the real wage in the medium run? in the short run?
What determines the real wage in the model described in
this chapter?

6. The existence of unemployment

a. Suppose the unemployment rate is very low. How easy is it
for firms to find workers to hire? How easy is it for workers
to find jobs? What do your answers imply about the rela-
tive bargaining power of workers and firms when the un-
employment rate is very low? What do your answers imply
about what happens to the wage as the unemployment
rate gets very low?

b. Given your answer to part (a), why is there unemployment
in the economy? (What would happen to real wages if the
unemployment rate were equal to zero?)

7. The informal labor market

You learned in Chapter 2 that informal work at home
(e.g., preparing meals, taking care of children) is not counted
as part of GDP. Such work also does not constitute employ-
ment in labor-market statistics. With these observations
in mind, consider two economies, each with 100 people,
divided into 25 households, each composed of four people.
In each household, one person stays at home and prepares
the food, two people work in the nonfood sector, and one
person is unemployed. Assume that the workers outside food
preparation produce the same actual and measured output
in both economies.
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In the first economy, Eatln, the 25 food-preparation work-

ers (one per household) cook for their families and do not work
outside the home. All meals are prepared and eaten at home.
The 25 food-preparation workers in this economy do not seek
work in the formal labor market (and when asked, they say
they are not looking for work). In the second economy, EatOut,
the 25 food-preparation workers are employed by restaurants.
All meals are purchased in restaurants.

a. Calculate measured employment and unemployment and

the measured labor force for each economy. Calculate the
measured unemployment rate and participation rate for
each economy. In which economy is measured GDP higher?

. Suppose now that EatIn’s economy changes. A few restau-
rants open, and the food preparation workers in 10 house-
holds take jobs restaurants. The members of these 10
households now eat all of their meals in restaurants. The
food-preparation workers in the remaining 15 households
continue to work at home and do not seek jobs in the for-
mal sector. The members of these 15 households continue
to eat all of their meals at home. Without calculating the
numbers, what will happen to measured employment and
unemployment and to the measured labor force, unem-
ployment rate, and participation rate in EatIn? What will
happen to measured GDP in EatIn?

. Suppose that you want to include work at home in GDP
and the employment statistics. How would you measure
the value of work at home in GDP? How would you alter
the definitions of employment, unemployment, and out of
the labor force?

. Given your new definitions in part (c), would the labor-
market statistics differ for EatIn and EatOut? Assuming
that the food produced by these economies has the same
value, would measured GDP in these economies differ?
Under your new definitions, would the experiment in part

c. After a second month, what percentage of the original x

unemployed workers has been unemployed for at least
two months? [Hint: Given your answer to part (b), what
percentage of those unemployed for at least one month do
not find jobs in the second month?] After the sixth month,
what percentage of the original x unemployed workers has
been unemployed for at least six months?

. Using Table B-44 of the Economic Report of the President

(www.gpoaccess.gov/eop/), compute the proportion of un-
employed who have been unemployed six months or more
(27 weeks or more) for each year between 1996 and 2010. How
do these numbers compare with the answer you obtained in
part (c)? Can you guess what may account for the difference
between the actual numbers and the answer you obtained in
this problem? (Hint: Suppose that the probability of exiting
unemployment goes down the longer you are unemployed.)

. Part of the policy response to the crisis was an extension

of the length of time that an unemployed worker could re-
ceive unemployment benefits. How would you predict this
change would affect the proportion of those unemployed
more than six months?

9. Go to the Web site maintained by the U.S. Bureau of Labor
Statistics (www.bls.gov). Find the latest Employment Situation
Summary. Look under the link “National Employment.”

a. What are the latest monthly data on the size of the U.S. ci-

vilian labor force, on the number of unemployed, and on
the unemployment rate?

b. How many people are employed?
. Compute the change in the number of unemployed from

the first number in the table to the most recent month in
the table. Do the same for the number of employed work-
ers. Is the decline in unemployment equal to the increase
in employment? Explain in words.

(b) have any effect on the labor market or GDP statistics
for EatIn?

EXPLORE FURTHER
8. Unemployment spells and long-term unemployment

According to the data presented in this chapter, about 47%
of unemployed workers leave unemployment each month.

a. What is the probability that an unemployed worker will

still be unemployed after one month? two months? six
months?
Now consider the composition of the unemployment
pool. We will use a simple experiment to determine the
proportion of the unemployed who have been unem-
ployed six months or more. Suppose the number of unem-
ployed workers is constant and equal to x (where x is some
constant). Each month, 47% of the unemployed find jobs,
and an equivalent number of previously employed work-
ers become unemployed.

b. Consider the group of x workers who are unemployed this
month. After a month, what percentage of this group will
still be unemployed? (Hint: If 47% of unemployed workers
find jobs every month, what percentage of the original x
unemployed workers did not find jobs in the first month?)
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10. The typical dynamics of unemployment over a recession.

The table below shows the behavior of annual real GDP
growth during three recessions. These data are from Table B-4
of the Economic Report of the President:

Year Real GDP Growth Unemployment Rate
1981 2.5
1982 -1.9
1983 4.5
1990 1.9
1991 -0.2
1992 3.4
2008 0.0
2009 —-2.6
2010 29

Use Table B-35 from the Economic Report of the President to
fill in the annual values of the unemployment rate in the table
above and consider these questions.
a. When is the unemployment rate in a recession higher, the
year of declining output or the following year?


www.gpoaccess.gov/eop/
www.bls.gov

b. Explain the pattern of the unemployment rate after a re-
cession if the production function is not linear in the
workforce.

c. Explain the pattern of the unemployment rate after a re-
cession if discouraged workers return to the labor force as
the economy recovers.

Further Reading

B A further discussion of unemployment along the lines of
this chapter is given by Richard Layard, Stephen Nickell,

d. The rate of unemployment remains substantially higher
after the crisis-induced recession in 2009. In that reces-
sion, unemployment benefits were extended in length
from 6 months to 12 months. What does the model predict
the effect of this policy will be on the natural rate of unem-
ployment? Do the data support this prediction in any way?

Oxford University Press, 1994).

APPENDIX: Wage- and Price-Setting Relations versus Labor Supply

and Labor Demand

If you have taken a microeconomics course, you probably saw
arepresentation of labor-market equilibrium in terms of labor
supply and labor demand. You may therefore be asking your-
self: How does the representation in terms of wage setting and
price setting relate to the representation of the labor market I
saw in that course?

In an important sense, the two representations are
similar:

To see why, let’s redraw Figure 6-6 in terms of the real
wage on the vertical axis, and the level of employment (rather
than the unemployment rate) on the horizontal axis. We do
this in Figure 1.

Employment, N, is measured on the horizontal axis. The
level of employment must be somewhere between zero and
L, the labor force: Employment cannot exceed the number of
people available for work, (i.e., the labor force). For any employ-
ment level NV, unemployment is given by U = L — N. Know-
ing this, we can measure unemployment by starting from L and
moving to the left on the horizontal axis: Unemployment is given
by the distance between L and N. The lower is employment,
N, the higher is unemployment, and by implication the higher
is the unemployment rate, u.

Let’s now draw the wage-setting and price-setting rela-
tions and characterize the equilibrium:

B Anincrease in employment (a movement to the right along
the horizontal axis) implies a decrease in unemployment
and therefore an increase in the real wage chosen in wage
setting. Thus, the wage-setting relation is now upward slop-
ing: Higher employment implies a higher real wage.

B The price-setting relation is still a horizontal line at
wW/Pp=1/(1+ m).

Chapter 6

B The equilibrium is given by point A, with “natural” employ-
ment level N, (and an implied natural unemployment rate
equaltou, = (L — N,/L).

In this figure the wage-setting relation looks like a labor-
supply relation. As the level of employment increases, the real
wage paid to workers increases as well. For that reason, the
wage-setting relation is sometimes called the “labor-supply”
relation (in quotes).
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Employment, N
Figure 1

Wage and Price Setting and the Natural Level of
Employment
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What we have called the price-setting relation looks like
a flat labor-demand relation. The reason it is flat rather than
downward sloping has to do with our simplifying assumption
of constant returns to labor in production. Had we assumed,
more conventionally, that there were decreasing returns to
labor in production, our price-setting curve would, like the
standard labor-demand curve, be downward sloping: As em-
ployment increased, the marginal cost of production would
increase, forcing firms to increase their prices given the wages
they pay. In other words, the real wage implied by price setting
would decrease as employment increased.

But, in a number of ways, the two approaches are
different:

B The standard labor-supply relation gives the wage at which
a given number of workers are willing to work: The higher
the wage, the larger the number of workers who are willing
to work.

In contrast, the wage corresponding to a given level of
employment in the wage-setting relation is the result of a
process of bargaining between workers and firms, or uni-
lateral wage setting by firms. Factors like the structure of

B The standard labor-demand relation gives the level of em-

ployment chosen by firms at a given real wage. It is derived
under the assumption that firms operate in competitive
goods and labor markets and therefore take wages and
prices—and by implication the real wage—as given.

In contrast, the price-setting relation takes into
account the fact that in most markets firms actually set
prices. Factors such as the degree of competition in the
goods market affect the price-setting relation by affect-
ing the markup. But these factors aren’t considered in the
standard labor-demand relation.

In the labor supply-labor demand framework, those un-
employed are willingly unemployed: At the equilibrium
real wage, they prefer to be unemployed rather than work.

In contrast, in the wage setting-price setting frame-
work, unemployment is likely to be involuntary. For exam-
ple, if firms pay an efficiency wage—a wage above the res-
ervation wage—workers would rather be employed than
unemployed. Yet, in equilibrium, there is still involuntary
unemployment. This also seems to capture reality better
than does the labor supply-labor demand framework.

collective bargaining or the use of wages to deter quits af-
fect the wage-setting relation. In the real world, they seem
to play an important role. Yet they play no role in the stand-
ard labor-supply relation.
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These are the three reasons why we have relied on the wage-
setting and the price-setting relations rather than on the labor
supply-labor demand approach to characterize equilibrium
in this chapter.



Putting All Markets
Together: The AS-AD
Model

n Chapter 5, we looked at the determination of output in the short run. In Chapter 6, we looked
at the determination of output in the medium run. We are now ready to put the two together and
look at the determination of output in both the short run and the medium run.

To do so, we use the equilibrium conditions for all the markets we have looked at so far—the
goods and financial markets in Chapter 5, the labor market in Chapter 6.

Then, using these equilibrium conditions, we derive two relations:

The first relation, which we call the aggregate supply relation, captures the implications of
equilibrium in the labor market; it builds on what you saw in Chapter 6.

The second relation, which we call the aggregate demand relation, captures the implications of
equilibrium in both the goods market and financial markets; it builds on what you saw in Chapter 5.

Combining these two relations gives us the AS-AD model (for aggregate supply-aggregate
demand). This chapter presents the basic version of the model. When confronted with a mac-
roeconomic question, this is the version we typically use to organize our thoughts. For some
questions—if we want to focus on the behavior of inflation, for example, or understand the role
of the financial system in the current crisis—the basic AS-AD model must be extended. But it
provides a base on which one can build, and this is what we shall do in the next two chapters.

This chapter is organized as follows:

Section 7-1 derives the aggregate supply relation, and Section 7-2 derives the aggregate
demand relation.

Section 7-3 combines the two to characterize equilibrium output in the short run and in the
medium run.

Section 7-4 looks at the dynamic effects of monetary policy.
Section 7-5 looks at the dynamic effects of fiscal policy.
Section 7-6 looks at the effects of an increase in the price of oil.

Section 7-7 summarizes.



A better name would be “the
labor market relation.” But
because the relation looks
graphically like a supply curve
(there is a positive relation be-
tween output and the price), it
is called “the aggregate sup-
ply relation.” we follow this
tradition.
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7-1 Aggregate Supply

The aggregate supply relation captures the effects of output on the price level. It is
derived from the behavior of wages and prices we described in Chapter 6.

In Chapter 6, we derived the following equation for wage determination
(equation (6.1)):

W = P°F(u, 2)

The nominal wage W, set by wage setters, depends on the expected price level P?, on the
unemployment rate #, and on the catchall variable z for all the other factors that affect
wage determination, from unemployment benefits to the form of collective bargaining.

Also in Chapter 6, we derived the following equation for price determination
(equation (6.3)):

P=010+mw

The price P set by firms (equivalently, the price level) is equal to the nominal wage W,
times 1 plus the markup m.

We then used these two relations together with the additional assumption that the ac-
tual price level was equal to the expected price level. Under this additional assumption, we
derived the natural rate of unemployment and, by implication, the natural level of output.

The difference in this chapter is that we will not impose this additional assumption. (It
will turn out that the price level is equal to the expected price level in the medium run but
will typically not be equal to the expected price level in the short run.) Without this addi-
tional assumption, the price-setting relation and the wage-setting relation give us a relation,
which we now derive, among the price level, the output level, and the expected price level.

The first step is to eliminate the nominal wage W between the two equations. Replac-
ing the nominal wage in the second equation above by its expression from the first gives

P=P°Q1 + m)Fu,z (7.1)

The price level P depends on the expected price level P¢, on the unemployment rate u
(as well as on the markup m and on the catchall variable z; but we will assume both m
and z are constant here).

The second step is to replace the unemployment rate © with its expression in terms
of output. To replace u, recall the relation between the unemployment rate, employ-
ment, and output we derived in Chapter 6:

U L-N N Y

[ A A

The first equality follows from the definition of the unemployment rate. The second
equality follows from the definition of unemployment (U = L — N). The third equal-
ity just simplifies the fraction. The fourth equality follows from the specification of
the production function, which says that to produce one unit of output requires one
worker, so that Y = N. What we get then is
“ L

In words: For a given labor force, the higher the output, the lower the unemployment rate.

Replacing u by 1 — (Y/L) in equation (7.1) gives us the aggregate supply relation,
or AS relation for short:

P=PW1+mH{l—zm) (7.2)
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The price level P depends on the expected price level P and the level of output YV’
(and also on the markup m, the catchall variable z, and the labor force L, which we all
take as constant here). The AS relation has two important properties:

The first property is that, given the expected price level, an increase in output leads
to an increase in the price level. This is the result of four underlying steps:

1. Anincrease in output leads to an increase in employment.

2. The increase in employment leads to a decrease in unemployment and therefore
to a decrease in the unemployment rate.

3. The lower unemployment rate leads to an increase in the nominal wage.

4. The increase in the nominal wage leads to an increase in the prices set by firms
and therefore to an increase in the price level.

The second property is that, given unemployment, an increase in the expected price level
leads, one for one, to an increase in the actual price level. For example, if the expected
price level doubles, then the price level will also double. This effect works through wages:

1. If wage setters expect the price level to be higher, they set a higher nominal wage.

2. The increase in the nominal wage leads to an increase in costs, which leads to an
increase in the prices set by firms and a higher price level.

If output is equal to the natural level of output, the price level is equal to the expected
price level.

The relation between the price level P and output Y, for a given value of the ex-
pected price level P¢ is represented by the curve AS in Figure 7-1. The AS curve has
three properties that will prove useful in what follows:

m  The aggregate supply curve is upward sloping. Put another way, an increase in out-
put Y leads to an increase in the price level P. You saw why earlier.

m The aggregate supply curve goes through point A, where Y = Y, and P = P°. Put
another way: When output Y is equal to the natural level of output Y, the price
level P turns out to be exactly equal to the expected price level P°.

How do we know this? From the definition of the natural level of output in Chap-
ter 6. Recall that we defined the natural rate of unemployment (and by implication
the natural level of output) as the rate of unemployment (and by implication the level
of output) that prevails if the price level and the expected price level are equal.
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An increase in Y leads to an
increase in P.

An increase in P¢ leads to an
increase in P.

Put informally: High economic
activity puts pressure on
prices.

Figure 7-1

The Aggregate Supply
Curve

Given the expected price
level, an increase in output
leads to an increase in the
price level.
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Figure 7-2

The Effect of an Increase
in the Expected Price Level
on the Aggregate Supply
Curve

An increase in the expected
price level shifts the aggregate
supply curve up.

Recall: When output equals
the natural level of output,
the price level turns out to be
equal to the expected price
level.
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This property—that the price level equals the expected price level when out-
put is equal to the natural level of output—has two straightforward implications:

When output is above the natural level of output, the price level turns out to
be higher than expected. In Figure 7-1: If Y is to the right of Y;,, P is higher than P°.
Conversely: When output is below the natural level of output, the price level turns
to be lower than expected. In Figure 7-1: If Y is to the left of Y,,, P is lower than P°®.

B Anincrease in the expected price level P shifts the aggregate supply curve up. Con-

versely: A decrease in the expected price level shifts the aggregate supply curve down.

This third property is shown in Figure 7-2. Suppose the expected price level in-
creases from P to P?'. At a given level of output, and, correspondingly, at a given
unemployment rate, the increase in the expected price level leads to an increase in
wages, which leads in turn to an increase in prices. So, at any level of output, the
price level is higher: The aggregate supply curve shifts up. In particular, instead of
going through point A (where Y = Y, and P = P°), the aggregate supply curve
now goes through point A’ (where Y = Y, P = P?').

Let’s summarize:

B Starting from wage determination and price determination in the labor market, we
have derived the aggregate supply relation.

m This relation implies that for a given expected price level, the price level is an in-
creasing function of the level of output. It is represented by an upward-sloping
curve, called the aggregate supply curve.

B Increases in the expected price level shift the aggregate supply curve up; decreases
in the expected price level shift the aggregate supply curve down.

7-2 Aggregate Demand

The aggregate demand relation captures the effect of the price level on output. It is
derived from the equilibrium conditions in the goods and financial markets we de-
scribed in Chapter 5.

In Chapter 5, we derived the following equation for goods-market equilibrium
(equation (5.2)):

Y=CY-T) +IYi) +G
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Equilibrium in the goods market requires that output equal the demand for
goods—the sum of consumption, investment, and government spending. This is the
IS relation.

Also in Chapter 5, we derived the following equation for equilibrium in financial
markets (equation (5.3)):

M
D Y L(i)

Equilibrium in financial markets requires that the supply of money equal the de-
mand for money. This is the LM relation.

Recall that what appears on the left side of the LM equation is the real money
stock, M/P. We focused in Chapters 5 and 6 on changes in the real money stock that
came from changes in nominal money M by the Fed. But changes in the real money
stock M/ P can also come from changes in the price level P. A 10% increase in the price
level P has the same effect on the real money stock as a 10% decrease in the stock of
nominal money M : Either leads to a 10% decrease in the real money stock.

Using the IS and LM relations, we can derive the relation between the price level
and the level of output implied by equilibrium in the goods and financial markets. We
do this in Figure 7-3.

m  Figure 7-3(a) draws the IS curve and the LM curve. The IS curve is drawn for given
values of G and T. It is downward sloping: An increase in the interest rate leads to
a decrease in output. The LM curve is drawn for a given value of M/P. It is upward
sloping: An increase in output increases the demand for money, and the interest rate
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Figure 7-3

The Derivation of the
Aggregate Demand Curve

An increase in the price level
leads to a decrease in output.

137



A better name would be “the
goods market and financial
markets relation.” But, be-
cause it is a long name, and
because the relation looks
graphically like a demand
curve (that is, a negative rela-
tion between output and the
price), it is called the “aggre-
gate demand relation.” We
shall, again, follow tradition.

Recall that open market oper-
ations are the means through
which the Fed changes the
nominal money stock.

Figure 7-4

Shifts of the Aggregate
Demand Curve

At a given price level, an
increase in government
spending increases output,
shifting the aggregate demand
curve to the right. At a given
price level, a decrease in nomi-
nal money decreases output,
shifting the aggregate demand
curve to the left.
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increases so as to maintain equality of money demand and the (unchanged) money
supply. The point at which the goods market and the financial markets are both in
equilibrium is at the intersection of the IS curve and the LM curve, at point A.

Now consider the effects of an increase in the price level from P to P'. Given
the stock of nominal money, M, the increase in the price level P decreases the real
money stock, M/P. This implies that the LM curve shifts up: At a given level of
output, the lower real money stock leads to an increase in the interest rate. The
economy moves along the IS curve, and the equilibrium moves from A to A’.
The interest rate increases from i to i’, and output decreases from Y to Y'. In short:
The increase in the price level leads to a decrease in output.

In words: The increase in the price level leads to a decrease in the real money

stock. This monetary contraction leads to an increase in the interest rate, which
leads in turn to a lower demand for goods and lower output.
The negative relation between output and the price level is drawn as the down-
ward-sloping AD curve in Figure 7-3(b). Points A and A’ in Figure 7-3(b) corre-
spond to points A and A’ in Figure 7-3(a). An increase in the price level from P to P’
leads to a decrease in output from Y to Y’. This curve is called the aggregate de-
mand curve. The underlying negative relation between output and the price level
is called the aggregate demand relation.

Any variable other than the price level that shifts either the IS curve or the LM curve

also shifts the aggregate demand relation.

Take, for example, an increase in government spending G. At a given price level,

the level of output implied by equilibrium in the goods and the financial markets is
higher: In Figure 7-4, the aggregate demand curve shifts to the right, from AD to AD'.

Or take a contractionary, open market operation—a decrease in M. At a given price

level, the level of output implied by equilibrium in the goods and the financial markets is
lower. In Figure 7-4, the aggregate demand curve shifts to the left, from AD to AD".

Let’s represent what we have just derived by the following aggregate demand relation:

M
Y = Y(P, G, T) (7.3)
(+, +-)
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Output Y is an increasing function of the real money stock M/P, an increasing
function of government spending G, and a decreasing function of taxes, T.

Given monetary and fiscal policy—that is, given M, G, and T—an increase in the
price level P leads to a decrease in the real money stock, M/ P, which leads to a de-
crease in output. This is the relation captured by the AD curve in Figure 7-3(b).

Let’s summarize:

m Starting from the equilibrium conditions for the goods and financial markets, we
have derived the aggregate demand relation.

m  Thisrelation implies that the level of output is a decreasing function of the price level. It
isrepresented by a downward-sloping curve, called the aggregate demand curve.

B Changes in monetary or fiscal policy—or, more generally, in any variable, other than
the price level, that shifts the IS or the LM curves—shift the aggregate demand curve.

7-3 Equilibrium in the Short Run and in the
Medium Run

The next step is to put the AS and the AD relations together. From Sections 7-1 and 7-2,
the two relations are given by

Y
ASrelation P=rP1+m F(l - z)

. M
AD relation Y = Y(P' G, T)

For a given value of the expected price level, P (which enters the aggregate supply
relation), and for given values of the monetary and fiscal policy variables M, G, and T
(which enter the aggregate demand relation), these two relations determine the equi-
librium values of output, Y, and the price level, P.

Note the equilibrium depends on the value of P°. The value of P° determines the po-
sition of the aggregate supply curve (go back to Figure 7-2), and the position of the aggre-
gate supply curve affects the equilibrium. In the short run, we can take P¢, the price level
expected by wage setters when they last set wages, as given. But, over time, P is likely to
change, shifting the aggregate supply curve and changing the equilibrium. With this in
mind, we first characterize equilibrium in the short run—that is, taking P° as given. We
then look at how P° changes over time, and how that change affects the equilibrium.

Equilibrium in the Short Run

The short-run equilibrium is characterized in Figure 7-5:

B The aggregate supply curve AS is drawn for a given value of P°. It is upward slop-
ing: The higher the level of output, the higher the price level. The position of the
curve depends on P Recall from Section 7-1 that, when output is equal to the nat-
ural level of output, the price level is equal to the expected price level. This means
that, in Figure 7-5, the aggregate supply curve goes through point B: If Y = Y,,,
then P = P

B The aggregate demand curve AD is drawn for given values of M, G, and T. It is
downward sloping: The higher the price level, the lower the level of output.

The equilibrium is given by the intersection of the AS and AD curves at point A. By
construction, at point A, the goods market, the financial markets, and the labor market
are all in equilibrium. The fact that the labor market is in equilibrium is because point

Chapter 7 Putting All Markets Together: The AS-AD Model
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Figure 7-5

The Short-Run
Equilibrium

The equilibrium is given by the
intersection of the aggregate
supply curve and the aggre-
gate demand curve. At point A,
the labor market, the goods
market, and financial markets
are all in equilibrium.

If you live in an economy where
the inflation rate is typically
positive, then, even if the price
level this year turns out equal
to what you expected, you may
still take into account the pres-
ence of inflation and expect the
price level to be higher next
year. In this chapter, we look
at an economy in which there
is no steady inflation. We will
focus on the dynamics of out-
put and inflation in the next
chapter.
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Ais on the aggregate supply curve. That fact that the goods and financial markets are
in equilibrium is because point A is on the aggregate demand curve. The equilibrium
level of output and price level are given by Y and P.

There is no reason why, in general, equilibrium output Y should be equal to the
natural level of output Y,,. Equilibrium output depends both on the position of the
aggregate supply curve (and therefore on the value of P¢) and on the position of the
aggregate demand curve (and therefore on the values of M,G, and T). As we have
drawn the two curves, Y is greater than Y, : In other words, the equilibrium level of
output exceeds the natural level of output. But clearly we could have drawn the AS and
the AD curves so equilibrium output Y was smaller than the natural level of output Y,,.

Figure 7-5 gives us our first important conclusion: In the short run, there is no
reason why output should equal the natural level of output. Whether it does depends
on the specific values of the expected price level and the values of the variables affect-
ing the position of aggregate demand.

We must now ask, What happens over time? More precisely: Suppose, in the short
run, output is above the natural level of output—as is the case in Figure 7-5. What will
happen over time? Will output eventually return to the natural level of output? If so,
how? These are the questions we take up in the rest of this section.

From the Short Run to the Medium Run

To think about what happens over time, consider Figure 7-6. The curves denoted
AS and AD are the same as in Figure 7-5, and so the short-run equilibrium is at
point A—which corresponds to point A in Figure 7-5. Output is equal to Y, and is
higher than the natural level of output Y,,.

At point A, output exceeds the natural level of output. So we know from Section 7-1
that the price level is higher than the expected price level—higher than the price level
wage setters expected when they set nominal wages.

The fact that the price level is higher than wage setters expected is likely to lead
them to revise upward their expectations of what the price level will be in the future.
So, next time they set nominal wages, they are likely to make that decision based on a
higher expected price level, say based on P¢, where P¢ > P

This increase in the expected price level implies that in the next period, the ag-
gregate supply curve shifts up, from AS to AS': At a given level of output, wage setters
expect a higher price level. They set a higher nominal wage, which in turn leads firms
to set a higher price. The price level therefore increases.

The Medium Run The Core
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This upward shift in the AS curve implies that the economy moves up along the AD
curve. The equilibrium moves from A to A’. Equilibrium output decreases from Y to Y'.

The adjustment does notend at point A". At A’, output Y still exceeds the natural level
of output Y}, so the price level is still higher than the expected price level. Because of this,
wage setters are likely to continue to revise upwards their expectation of the price level.

This means that as long as equilibrium output exceeds the natural level of output Y;,, the
expected price level increases, shifting the AS curve upward. As the AS curve shifts upward
and the economy moves up along the AD curve, equilibrium output continues to decrease.

Does this adjustment eventually come to an end? Yes. It ends when the AS curve has
shifted all the way to AS”, when the equilibrium has moved all the way to A”, and the equi-
librium level of output is equal to Y,,. At A", equilibrium output is equal to the natural level of
output, so the price level is equal to the expected price level. At this point, wage setters have no
reason to change their expectations; the AS curve no longer shifts, and the economy stays at A".

In words: So long as output exceeds the natural level of output, the price level turns
out to be higher than expected. This leads wage setters to revise their expectations of the
price level upward, leading to an increase in the price level. The increase in the price
level leads to a decrease in the real money stock, which leads to an increase in the inter-
estrate, which leads to a decrease in output. The adjustment stops when output is equal
to the natural level of output. At that point, the price level is equal to the expected price
level, expectations no longer change, and, output remains at the natural level of output.
Put another way, in the medium run, output returns to the natural level of output.

We have looked at the dynamics of adjustment starting from a case in which initial out-
put was higher than the natural level of output. Clearly, a symmetric argument holds when
initial output is below the natural level of output. In this case, the price level is lower than
the expected price level, leading wage setters to lower their expectations of the price level.
Lower expectations of the price level cause the AS curve to shift down and the economy
to move down the AD curve until output has increased back to the natural level of output.

Let’s summarize:

B In the short run, output can be above or below the natural level of output. Changes
in any of the variables that enter either the aggregate supply relation or the aggre-
gate demand relation lead to changes in output and to changes in the price level.

® In the medium run, output eventually returns to the natural level of output. The
adjustment works through changes in the price level. When output is above
the natural level of output, the price level increases. The higher price level
decreases demand and output. When output is below the natural level of output,
the price level decreases, increasing demand and output.

Chapter 7 Putting All Markets Together: The AS-AD Model

Figure 7-6

The Adjustment of Output
over Time

If output is above the natural
level of output, the AS curve
shifts up over time until output
has fallen back to the natural
level of output.

In the shortrun, Y # Y,,.

In the medium run, Y = Y,,.
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We think of shifts in the AD
curve as shifts to the right or
to the left because we think
of the AD relation as telling
us what output is for a given
price level. We then ask: At a
given price level, does output
increase (a shift to the right) or
decrease (a shift to the left)?

We think of shifts in the
AS curve as shifts up or down
because we think of the AS
relation as telling us what the
price level is for a given level
of output. We then ask: At a
given output level, does the
price level increase (a shift up)
or decrease (a shift down)?

Figure 7-7

The Dynamic Effects of a
Monetary Expansion

A monetary expansion leads
to an increase in output in the
short run but has no effect on
output in the medium run.
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The best way to understand more fully the AS-AD model is to use it to look at the
dynamic effects of changes in policy or in the economic environment. In the next three
sections, we focus on three such changes. The first two are our two favorite policy
changes: a change in the stock of nominal money; and a change in the budget deficit.
The third, which we could not examine before we had developed a theory of wage and
price determination, is an increase in the oil price.

7-4 The Effects of a Monetary Expansion

What are the short-run and medium-run effects of an expansionary monetary policy,
say of a one-time increase in the level of nominal money from M to M'?

The Dynamics of Adjustment

Look at Figure 7-7. Assume that before the change in nominal money, output is at its
natural level. Aggregate demand and aggregate supply cross at point A, the level of out-
put at A equals Y, and the price level equals P.

Now consider an increase in nominal money. Recall the specification of aggregate

demand from equation (7.3):
M
Y=Y\—GT
(war)

For a given price level P, the increase in nominal money M leads to an increase
in the real money stock M/P, leading to an increase in output. The aggregate demand
curve shifts to the right, from AD to AD’. In the short run, the economy goes from point
Ato A’. Output increases from Y, to Y, and the price level increases from P to P’.

Over time, the adjustment of price level expectations comes into play. As output
is higher than the natural level of output, the price level is higher than wage setters
expected. They then revise their expectations, which causes the aggregate supply curve
to shift up over time. The economy moves up along the aggregate demand curve AD’.
The adjustment process stops when output has returned to the natural level of output.
At that point, the price level is equal to the expected price level. In the medium run, the
aggregate supply curve is given by AS”, and the economy is at point A”: Output is back
to Y, and the price level is equal to P".

Asu

AS

P"

Price level, P

Output, Y
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We can actually pin down the exact size of the eventual increase in the price level.
If output is back to the natural level of output, the real money stock must also be back
to its initial value. In other words, the proportional increase in prices must be equal to
the proportional increase in the nominal money stock: If the initial increase in nomi-
nal money is equal to 10%, then the price level ends up 10% higher.

Going Behind the Scenes

To get a better sense of what is going on, it is useful to go behind the scenes to see what
happens not only to output and to the price level, but also what happens to the interest
rate. We can do this by looking at what happens in terms of the IS-LM model.

Figure 7-8(a) reproduces Figure 7-7 (leaving out the AS” curve to keep things sim-
ple) and shows the adjustment of output and the price level in response to the increase
in nominal money. Figure 7-8(b) shows the adjustment of output and the interest rate
by looking at the same adjustment process, but in terms of the IS-LM model.

Look first at Figure 7-8(b). Before the change in nominal money, the equilibrium
is given by the intersection of the IS and LM curves; that is, at point A—which cor-
responds to point A in Figure 7-8(a). Output is equal to the natural level of output, Y,,,
and the interest rate is given by i.
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Go back to equation (7.3): If Y
is unchanged (and G and T are
also unchanged), then M/P
must also be unchanged.

If M/P is unchanged, it must
be that M and P each increase
in the same proportion.

Figure 7-8

The Dynamic Effects of a
Monetary Expansion on
Output and the Interest
Rate

The increase in nominal
money initially shifts the LM
curve down, decreasing the
interest rate and increasing
output. Over time, the price
level increases, shifting the
LM curve back up until output
is back at the natural level of
output.
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Why only partially? Suppose
the price level increased in
the same proportion as the
increase in nominal money,
leaving the real money stock
unchanged. If the real money
stock were unchanged, out-
put would remain unchanged
as well. But if output were
unchanged, the price level
would not increase, contra-
dicting our premise.

Actually, the way the proposi-
tion is typically stated is that
money is neutral in the long
run. This is because many
economists use “long run” to
refer to what we call in this
book the “medium run.”
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The short-run effect of the monetary expansion is to shift the LM curve down from
LM to LM', moving the equilibrium from point A to point A’—which corresponds to
point A’ in Figure 7-8(a). The interest rate is lower, and output is higher.

Note that there are two effects at work behind the shift from LM to LM': One is due
to the increase in nominal money. The other, which partly offsets the first, is due to the
increase in the price level. Let’s look at these two effects more closely:

m Ifthe price level did not change, the increase in nominal money would shift the LM
curve down to LM". So, if the price level did not change—as was our assumption in
Chapter 5—the equilibrium would be at the intersection of IS and LM", or point B.

B Buteven in the short run, the price level increases—from P to P’ in Figure 7-8(a).
This increase in the price level shifts the LM curve upward from LM" to LM’, par-
tially offsetting the effect of the increase in nominal money.

B The net effect of these two shifts—down from LM to LM" in response to the increase
in nominal money, and up from LM" to LM in response to the increase in the price
level—is a shift of the LM curve from LM to LM’, and the equilibrium is given by A’.

Over time, the fact that output is above its natural level implies that the price level
continues to increase. As the price level increases, it further reduces the real money
stock and shifts the LM curve back up. The economy moves along the IS curve: The
interest rate increases and output declines. Eventually, the LM curve returns to where
it was before the increase in nominal money.

The economy ends up at point A, which corresponds to point A” in Figure 7-8(a):
The increase in nominal money is exactly offset by a proportional increase in the price
level. The real money stock is therefore unchanged. With the real money stock un-
changed, output is back to its initial value, Y, which is the natural level of output, and
the interest rate is also back to its initial value, i.

The Neutrality of Money
Let’s summarize what we have just learned about the effects of monetary policy:

m Inthe short run, a monetary expansion leads to an increase in output, a decrease
in the interest rate, and an increase in the price level.

How much of the effect of a monetary expansion falls initially on output and how
much on the price level depends on the slope of the aggregate supply curve. In Chap-
ter 5, we assumed the price level did not respond at all to an increase in output—we as-
sumed in effect that the aggregate supply curve was flat. Although we intended this as a
simplification, empirical evidence does show that the initial effect of changes in output
on the price level is indeed quite small. We saw this when we looked at estimated re-
sponses to changes in the Federal Funds rate in Figure 5-9: Despite the change in output,
the price level remained practically unchanged for nearly a year.

B Over time, the price level increases, and the effects of the monetary expansion on output
and on the interest rate disappear. In the medium run, the increase in nominal money is
reflected entirely in a proportional increase in the price level. The increase in nominal money
has no effect on output or on the interest rate. (How long it takes in reality for the effects of
money on output to disappear is the topic of the Focus box “How Long Lasting Are the Real
Effects of Money?”) Economists refer to the absence of a medium-run effect of money on
output and on the interest rate by saying that money is neutral in the medium run.

The neutrality of money in the medium run does not mean that monetary
policy cannot or should not be used to affect output. An expansionary monetary
policy can, for example, help the economy move out of a recession and return
more quickly to the natural level of output. As we saw in Chapter 5, this is exactly
the way monetary policy was used to fight the 2001 recession. But it is a warning
that monetary policy cannot sustain higher output forever.

The Medium Run The Core



How Long Lasting Are the Real Effects of Money?
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To determine how long lasting the real effects of money
are, economists use macroeconometric models. These
models are larger-scale versions of the aggregate supply
and aggregate demand model in this chapter.

The model we examine in this box was built in the early
1990s by John Taylor, at Stanford University.

The Taylor model is substantially larger than the model
we studied in this chapter. On the aggregate supply side, it
has separate equations for price and for wage setting. On
the demand side, it has separate equations for consump-
tion, for investment, for exports, and for imports. (Recall
that, so far, we have assumed the economy is closed, so we
have ignored exports and imports altogether.) In addition,
instead of looking at just one country as we have done
here, it looks at eight countries (the United States, and
seven major OECD countries) and solves for equilibrium
in all eight countries simultaneously. Each equation, for
each country, is estimated using econometrics, and allows
for a richer dynamic structure than the equations we have
relied on in this chapter.

The implications of the model for the effects of money
on output are shown in Figure 1. The simulation looks at
the effects of an increase in nominal money of 3% over
the initial year, taking place over four quarters—0.1% in
the first quarter, 0.6% in the second, 1.2% in the third, and
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1.1% in the fourth. After these four step increases, nominal
money remains at its new higher level forever.

The effects of money on output reach a maximum af-
ter three quarters. By then, output is 1.8% higher than it
would have been without the increase in nominal money.
Over time, however, the price level increases and output
returns to the natural level of output. In year 4, the price
level is up by 2.5%, while output is up by only 0.3%. There-
fore, the Taylor model suggests, it takes roughly four years
for output to return to its natural level, or, put another
way, four years for changes in nominal money to become
neutral.

Do all macroeconometric models give the same an-
swer? No. Because they differ in the way they are con-
structed, in the way variables are chosen, and in the way
equations are estimated, their answers are different. But
most of them have the following implications in common:
The effects of an increase in money on output build up
for one to two years and then decline over time. (To get
a sense of how the answers might differ across models,
see the Focus box “Twelve Macroeconometric Models” in
Chapter 22.)

Source: Figure 1 is reproduced from John Taylor, Macro-
economic Policy in a World Economy (W.W. Norton, 1993)
Figure 5-1A, p. 138.
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Figure 1 The Effects of an Expansion in Nominal Money in the

Taylor Model
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Recall, from Chapter 5, that a
reduction in the budget deficit
is also called a fiscal contrac-
tion, or a fiscal consolidation.

Figure 7-9

The Dynamic Effects of a
Decrease in the Budget
Deficit

A decrease in the budget defi-
cit leads initially to a decrease
in output. Over time, however,
output returns to the natural
level of output.
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7-5 A Decrease in the Budget Deficit

The policy we just looked at—a monetary expansion—led to a shift in aggregate de-
mand coming from a shift in the LM curve. Let’s now look at the effects of a shift in ag-
gregate demand coming from a shift in the IS curve.

Suppose the government is running a budget deficit and decides to reduce it by
decreasing its spending from G to G’ while leaving taxes T unchanged. How will this
affect the economy in the short run and in the medium run?

Assume that output is initially at the natural level of output, so that the economy is
at point A in Figure 7-9: Output equals Y;,. The decrease in government spending from
G to G’ shifts the aggregate demand curve to the left, from AD to AD’: For a given price
level, output is lower. In the short run, the equilibrium moves from A to A’ ; output de-
creases from Y, to Y’ and the price level decreases from P to P’.

The initial effect of the deficit reduction triggers lower output. We first derived this
result in Chapter 3, then in Chapter 5, and it holds here as well.

What happens over time? As long as output is below the natural level of output,
we know that the aggregate supply curve keeps shifting down. The economy moves
down along the aggregate demand curve AD’ until the aggregate supply curve is given
by AS” and the economy reaches point A”. By then, the recession is over, and output
isbackat Y,,.

Like an increase in nominal money, a reduction in the budget deficit does not
affect output forever. Eventually, output returns to its natural level. But there is an
important difference between the effects of a change in money and the effects of a
change in the deficit. At point A”, not everything is the same as before: Output is back
to the natural level of output, but the price level and the interest rate are lower than
before the shift. (The fact that the price level decreases may feel strange given that, as
we saw in Chapters 1 and 2, inflation is nearly always positive. This result comes from
the fact that we are looking at an economy in which money growth is zero—we are
assuming that M is constant, not growing—and there is no sustained inflation. If we
were to allow for money growth and thus for inflation, then the result would be that the
price level decreases relative to what it would have been, or, in other words, that infla-
tion goes down for a while. More on money growth and inflation in the next chapter.)
The best way to see these specific effects is again to look at the adjustment in terms of
the underlying IS-LM model.

ASU

Price level, P

AD

Output, Y
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Deficit Reduction, Output, and the Interest Rate

Figure 7-10(a) reproduces Figure 7-9, showing the adjustment of output and the price
level in response to the increase in the budget deficit (but leaving out AS” to keep
things visually simple). Figure 7-10(b) shows the adjustment of output and the interest
rate by looking at the same adjustment process, but in terms of the IS-LM model.

Look first at Figure 7-10(b). Before the change in fiscal policy, the equilibrium is
given by the intersection of the IS curve and the LM curve, at point A—which corre-
sponds to point A in Figure 7-10(a). Output is equal to the natural level of output, Y,
and the interest rate is given by i.

As the government reduces the budget deficit, the IS curve shifts to the left, to IS’.
If the price level did not change (the assumption we made in Chapter 5), the economy
would move from point A to point B. But, because the price level declines in response
to the decrease in output, the real money stock increases, leading to a partially offset-
ting shift of the LM curve, down to LM'. So, the initial effect of deficit reduction is to
move the economy from point A to point A’. (Point A’ in Figure 7-10(b) corresponds to
point A’ in Figure 7-10(a).) Both output and the interest rate are lower than before the
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Figure 7-10

The Dynamic Effects of a
Decrease in the Budget
Deficit on Output and the
Interest Rate

A deficit reduction leads in the
short run to a decrease in out-
put and to a decrease in the
interest rate. In the medium
run, output returns to its natu-
ral level, while the interest rate
declines further.
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Recall the discussion of the
policy mix in Chapter 5.

Go back to Figure 7-10. What
would the Fed need to do in
order to avoid a short run de-
crease in output in response
to the fiscal contraction?

Effects of a deficit reduction:

Short run: Y decreases, I in-
creases or decreases.

Medium run: Y unchanged,
| increases.

Long run: Y increases,
| increases.
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fiscal contraction. Note that, just as was the case in Chapter 5, we cannot tell whether
investment increases or decreases in the short run: Lower output decreases invest-
ment, but the lower interest rate increases investment.

So long as output remains below the natural level of output, the price level con-
tinues to decline, leading to a further increase in the real money stock. The LM curve
continues to shift down. In Figure 7-10(b), the economy moves down from point A’
along IS’, and eventually reaches A” (which corresponds to A” in Figure 7-10(a)). At A”,
the LM curve is given by LM".

At A", output is back at the natural level of output. But the interest rate is lower
than it was before deficit reduction, down from i to i”. The composition of output is
also different: To see how and why, let’s rewrite the IS relation, taking into account that
at A”, output is back at the natural level of output, so that Y = Y,

Y,=CY,-T) +I(Y,i) +G

Because income Y,, and taxes T are unchanged, consumption C is the same as before
the deficit reduction. By assumption, government spending G is lower than before. There-
fore investment I must be higher than before the deficit reduction—higher by an amount
exactly equal to the decrease in G. Put another way, in the medium run, a reduction in the
budget deficit unambiguously leads to a decrease in the interest rate and an increase in
investment.

Budget Deficits, Output, and Investment
Let’s summarize what you have just learned about the effects of fiscal policy:

® Inthe short run, a budget deficit reduction, if implemented alone—that is, without
an accompanying change in monetary policy—leads to a decrease in output and
may lead to a decrease in investment.

Note the qualification “without an accompanying change in monetary policy”:
In principle, these adverse short-run effects on output ca