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Preface

Macroeconomics 15 one of the most ¢xgiting disciphngs in the
social sciences. It helps us to find answers to some of the great questions
concerning the economic life of a nation and of the entire world: What
determines the rate of growth of an economy? What are the factors that
cause high or low unemployment? Why arc there business cycles? What
is the proper role of the government in spurrning growth, hmiting inflation.
and reducing high uncmplovment? How do economic c¢hanges in one
country affect the economies of the rest of the world?

These are questions that are important not only for the economic
health of a4 nation, but also for every individual—in deciding how much to
save or borrow or spend, or in developing a strategy for finding or chang-
ing a job, Macroeconomics can also help people to become better citizens
by improving their abilities to evaluate the proposals of political leaders
regarding taxes, interest rates, public spending, and other policies that
may have a cruciai effect on the national and world economy.

Macroeconomics itsclf keeps evolving over time, both in the nature
of the questions that it addresses and in the kinds of answers that it offers.
These changes in the field reflect two kinds of forces at work. First, as in
any science, new theoretical advances are frequently being made while at
the same time old theories are being discarded in light of conflicts with the
evidence or in the face of the new theories. Second, the world ceconomy 15
itself evolving in ways that spur new questions and demand new answers,
The greatest change in recent years has been the increasing interlinkages
of the economies of individual countries, No longer does it make sense,
for example. to study the separate economies of United States. Europe,
or Japan without recognizing their strong interdependence.

We have written this textbook out of the belief that a new approach
10 studying macrocconomics 1s necded te keep up with the theorenical
advances in the field and the changes in the world economy. We cun
mention three major wavs in which this textbook addresses these impor-
tant changes:

+ This is the first modern macroeconomics textbook that focuses
throughout on the global economy and the international aspects
of macroeconomics, rather than on the economy of a single coun-
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try. From the beginning to the end, we recognize that all ¢cono-
mies tn the world are linked to the others through international
markets for goods, services, and capital.

+ In line with this international perspective. we examine carefully
the ways that countries differ in their important macrocconomic
institutions {such as in the patterns of wuge setting;. and relate
those institutional ditferences to observed differences in macro-
economic performance.

» Our theoretical presentations incorporate recent wadvances in
macroeconomic theory. particularly regarding the rote of expec-
tations; the intertemporal choices of houscholds. firms. and the
government; and the modern theory of economic policy, includ-
ing the problems of time consistency and international pulicy
coordination.

Naturally. our own professional ¢xperiences have contributed to the
design of this textbook. We have had the good fortune 1o be active not
only as researchers and tcachers, but also as macroecononiic advisors to
several governments in Latin America and Fastern Europe. In the course
of that work. we have been impressed by the important contribution tht
macrocconomics can make to the formulation of proper policics in #n
economy. This expericnce has convinced us that macrocconomics is an
important and vibrant discipline. closely linked to real events. and not
merely a tool for theoretical study. We hope that we successtully convey
some of that “‘real world™™ excitement to the discussions in the textbook.

At the same time, our expericnce as economic advisors has also
highlighted several things (0 us concerning the field. We have been im-
pressed constantly by the extent to which policymakers in one country
must respond to the international economic environment—hence our
consistent focus on the international dimension of the discipline. Also. we
have been impressed by the importance of institutions {in the lubor mar-
ket, in the political organization of the government. and clsewhere) for the
proper choice of macrocconomic policies, and for a proper understanding
of economic trends. While certain basic macroeconomic principles apply
to all countries, other specific aspects of an economy must also be keptin
mind.

Finally, we have been forced to view macroeconomics in practical
terms. What can it really teach about the choices that & government
should make in its attempt to heal a “sick’™ economy? What is really
known. and what is just an intellectual fad? Where does the historical
expcerience support the theories, and where arc the theorics merely clever
but essentially unrealistic? These are, of course, judgments that academic
researchers must make when they choose between theorics, but these
issues become particularly relevant in the context of actual cconomic
decisionmaking,

Of course, our judgments will not coincide precisely with those of
other macroeconomists. The discipline of macrocconomics remains
deeply divided in its consideration of certain important topics, (Happily,
profcssional macroeconomists also agree on many important issues!) But
xviil Preface in all areas, we have strived to set out the major debates and the evidence
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in a fair-minded way ., though of course we have not shirked from indicat-
ing our own judgments on many of the points of conflict.

Some Tips on Using the Book

This book has two main parts. The core topics (chapters 1-18} set out the
basic macroeconomic framework. The special topics (chapters 19-23)
treat particular issues in more detail, using the analytic framework al-
ready established. The core of the book itself falls into four parts: an
introductory scction (chapters 1-3), a section on intertemporal economics
(chapters 4=7), a section on monetary economics (chapters 8-11), and a
section deating with cconomic fluctuations. stabilization pelicy, and
growth (chapters 12--18),

Because later chupters tend to build on carlier chapters, we recom-
mend studying the core text, chapters 2-18, in order. The special topics,
chapters 19-23, build on the core material, but not directly on each other,
with one importunt exception: the discussion on developing country debt
(Chapter 22) benefits from a knowledge of the traded-nontraded goods
model {(Chapter 21).

Our presentation of intermediate macroeconomics assumes a4 solid
preparation in economics at the introductory level. In particular, you will
need a basic knowledge of microeconomic concepts including basic price
theory, indifference curves, profit-maximization by the firm, and utility-
maximization by households. It these ideas are new to vou, we suggest
that you work through this text with an introductory economics textbook
alongside it.

We have avoided advanced mathematics in this book. The level of
mathematics required is basic algebra. especially the ability to maniputate
linear equations. On very few ocasions, and then only in footnotes, we
refer to introductory differential calculus, but the use of calculus is never
essential. Appendixes to certain chaptcrs require the use of somewhat
more advanced mathematical ideas. The scveral numerical and analytical
exercises at the end of each chapter should help you deal very comfort-
ably with the modcls contained in the text.

There is also a Study Guide that may be used along with this text-
book. It provides further help in understanding the presentation in the
main text.

One final piece of advice: Enjoy the study of macroeconomics! Itis a
thrilling discipline that sheds light on some of the most important issues
confronting modern society. We hope that vou find this subject as reward-
ing, challenging. and thought-provoking as we have throughout our own
careers as students, scholars, and tcachers.
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chapter 1

Introduction

1-1 WHAT 1S MACROECONOMICS?

Mm-rm*('nnmm'c:s' is the study of aggregate behavior in an economy.
While the cconomic life of a country depends on millions of individual
actions taken by business firms, consumers, workers, and government
officials, macrocconomics focuses on the overall consequences of these
individual actions. In any given month, for example. thousands of busi-
ness firms might raise the prices of their products, while thousands of
ether business firms might lower their prices. In setting out t¢ understand
the overalt change in prices. macrocconomists would look at an averuge
of the thousands of individual changes. To do this, they would construct
and anualyze a special price index. that is. an average of the individual
prices, in order to measure the overall amount of price changes in the
cconomy.

The basic approuach of macroeconomics, then. is to look at the over-
all trends in the economy rather than at the trends that affect particular
business firms, workers. or regions in the ¢conomy. Special summury
measures of econormic aclivity—the gross national product, the saving
rate. or the consumer price index—give the *big picture™ of changes and
trends, These overall macroeconomic measures provide the basic cquip-
ment that allows macroeconomists to focus on the dominant changes in
the economy rather than the particular influences hitling individual parts
of the economy.

Macroeconomics thrives on the vast array ot data that are collected
in most countrics in order 1o understand the overall trends in the econ-
omy. Indeed, the modern field of macroeconomics emerged only in the
19305, when economic statisticians began to ¢collect and publish the great
body of statisticul data used to describe aggregate economic behavior,
The most important of these data are the wational incomie accounts,
which record the levels of aggregate output. income. saving, consump-
tion, and investment in the economy. A proper understanding of the
national income accounts provides the backbone of modern macroeco-
nemic analyvsis.

Macrocconomics seeks an Olympian view of the economy, ene that
is not bogged down in excessive details about particular sectors or indi-

| —
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vidual businesses. By its naturc, then, it focuses on the great questions of

economic life, What makces a country grow richer or poorer in a given period
of time? How much do the citizens of the country save tor the future? Why
did most prices tend to rise rapidly for most of the past decade in Argenting,
but only slowly or not at all in Swilzerland?* What determines the value ot the
U.S. dollar versus the Japanese yen? Why does the United Stales import
more goods than it exports? These are the kinds of guestions that mae-
roeconomists study, and for which they can often provide convincing an-
SWETS,

One of the great and lasting themes of macroeconemics since its incep-
tion has been that the overall trends in the economy are importantly affected
by government policies. and in particular by monetary and fiscal policies.
Most macroeconomists believe that changes in the budgetary policies of the
government and in the monetary policies of the central bank have pervasive
and largely predictable effects on the overall trends in production, prices,
international trade, and e¢mployment, Some muacrocconomists belicve
strongly that the government should manage tts budgetary and monctary
policies so as to influence the overall trends in the cconemy. while olhers
believe that the links between these policies and the ¢cconomy e too unpre-
dictable and unstable to provide a basis for “*managing™ the cconomy.

Modern macrocconomics builds on the foundations of wicrocconom-
ies, the study of the individual decisions of business firms and heuscholds, as
they interact in the marketplace. Mucrocconomsts take explicit note of the
fact that the overall trends in the economy are the result of millions of
individual decisions. While they cannot hope 1o study cach ol those deci-
sions. they recognize that their theories must he consistent, at least, with the
underlying behavior of the millions of houscholds and firms thiat mike up the
economy.

For this purposc, modern macrocconomics proceceds in three basic
steps. First. macroeconomists try to understand on a theoretical leved the
decision processes of individual firms and houscholds. Macrocconomic
models typically begin with the simplifying assumption that there is i repre-
sentative irm or household, a kind of average firm or houschold in the
economy. Using the tools of microeconemics. the muacrocconomist then
studtes how this typical firm or houschold behaves and will behave in o
variety of economic circumstances,

Second. macroeconomists try to cxplain the overall behavior of the
economy by aggregating, or adding up, all the decisions of the individual
households and firms in the economy. The behavior of the typical firm or
household is “"multiplied™ in some appropriate way (and this 1s one of the
trickiest points) in order to predict the aggregate behavior of the cconomy.
Key variables in the economy. such as prices, output, consumption, and <o
on, are aggregated, and macroeconomists derive various relations between
the aggregated data, from which they try to explain the linkages among key
economic variables,

Third, macroeconomists give empirical content to theory by collecting
and analyzing actual macroeconomic data. The data nught be uscd 1o (est
whether a proposed theoretical relationship is valid. or to measure a rela-
lionship quantitatively, or to explain the pust history ot un cconomy, or to
support some prediction about the future course of the ceconomy. The special
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field of macroeconometrics studies the formal ways of linking macroeco-
nomic theory and aggregate data for these various purposes.

1-2 SOME OF THE KEY QUESTIONS ADDRESSED
BY MACROECONOMICS

Many of the key issues studied in macrocconomics involve the overall levels
of production, unemployment, prices, and international trade in the econ-
omy. Analysis of these key variables, in turn. rests on the answers 1o several
questions, What determines their current levels in an economy? What deter-
mines changes in these variables in the short term? And what determines
how these variables will change in the long term? In essence. we examine
each of the key variables from various time perspectives: the present, the
short run, and the long run. Each time horizon requires that we use different
models as we try to uncover the particular factors thal determine these
macroeconomic variables.

The most important single measure of production in the economy is the
gross domestic product (GDP), a statistic that aims (o measure the totat
value of goods and secrvices produced in the geographic boundaries of an
economy within a given period of time. The calculation of GDP, that is. the
adding together of the market value of all the milliens of kinds of outputs in
an economy in an appropriate way, is obviously not easy. Economic statisti-
cians also take care to distinguish between romina! GDP, which measures
the value of goods and services according to their current market prices, and
the rea! GDP. which attempts to measure the physical volume of production.
If the price of all goods doubles but physical production remuins the same.
then the measure of nominal GDP doubles while real GDP remains un-
changed (because the physical volume of production is not affected by the
price changes). Gross national product (GNP, a closcly related concept. is
the sum of GDP and the net income received by domestic factors of produc-
tion (labor and capital) from outside the economy, that is. from the rest of
the world.

Figure 1-1 shows the time path of real GNP (together with the time path
of unemployment) in the United States during the twentieth century. Notice
first that real GNP has followed an upward trend throughout the century.
The United States, together with much of the world, has enjoyed leng-term
economic growth. Macrocconomists focus much of their effort on explaining
this growth. What arc the sources of long-term growth? Why do some coun-
tries grow faster than others for long periods of time? Can government
policies affect the long-term growth rate of the economy?

Notice that growth in GNP may be positive over long periods. but it is
not smooth year to year. In fact, GNP has actually declined from one year to
the next on several occasions during the century. The period of decline
usually lasts for a year or two before the upward ascent of GNP starts again.
These short-term fluctuations are known as pusiness eveles. The shaded
arcas in the figure identify the phases of the business cycles. The moment of
maximum output cxpansion during a cycle is called the peak; the lowest
point of a cycle is known as the frough. These points are identified in the
graph with a vertical line. A full business cycle extends from one business
trough to the next.

k
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Figure 1-1a
The Time Path of Real GNP in the United States, 1900-194()

(Data from 1900 te 1976: U.S. Historical Statistics, Series 185 a6 whd L5 from J970 10 19u;
Economic Report of the President, 1991, Tables B-2 mnd B-32)

The United States has undergone [9 complete business cycies in this
century. The Great Depression, starting in 1929 and ending only u decade
fater, is by far the longest and decpest cyclical downturn, 2 cataclysmic
worldwide event to which we shall often return tn subsequent chupters. The
fall from peak to trough at the start of the Great Depression lusted 43
months, from August 1929 to March 1933, and the following expansion, from
trough to peak, lasted 50 months, from Murch 1933 to May 1937, This level
of output at this pcak wus still below the output of 1929, It was not until the
next cxpansion, linked to the military buildup preceding World War 1. that
the 1929 level of production was reached. The longest peacetime ¢yclicul
upturn, measured by the period between a trough and the following peak., is
the expansion of the 1980s. which lasted from November 19582 until the third
quarter of 1990,

The understanding of business cyeles is a magor goal of macrocconom-
ics. Why do business cycles occur? What determinces the severity ol a de-
cline in output in any particular business cyele? What are the economic
forces leading to a temporary decline in production. and what forces lead (o
a restoration of economic growth? Are business cycies caused by unex-
pected events, or “*shocks,” hitting the economy. or are they driven by the
workings of predictable internal dynamic forces” What kinds of shocks to
the economy are most significant? How regular are business cyceles in their
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Figure 1-1b
The Time Path of Unemployment in the United States, 1900-1990

(Data from 1900 to 1971k L5, Historical Statistics, Series [385-86 ard F1-5; from 1976 fo 1990:
Economic Report of the President, 1891, Tables -2 and 8-32.)

length, severity, and the intervals between them? Can government policies
smooth out, or eliminate, the short-term fluctuations in the cconemy? These
are some of the key questions that are raised, and at lcast partly answered,
by modern macrogeconomics.

Unemployment is a second key variable that macroeconomics investi-
gates. The unemployment rate, also shown in Figure |-1, mcasures the
number of people who are without a job and are actively searching for a job.
as a proportion of the total labor force. Notice that there is no discernible
long-term trend in the unemployment rate during the century. In each dec-
ade, the unemployment rate has tended to average around 6 percent of the
labor force. with the notable exception of the Great Depression era of the
1930s, when unemployment rcached unprecedented {and socially tragic)
rates of over 25 percent or more. Short-term movements in the uncmploy-
ment rate are related to business-cycle fluctuations, as the figure clearly
shows. Downturns in output are associated with increases in unemploy-
ment; upturns are linked with declines in the unemployment rate. Thus, it is
hardly surprising that the study of business-cycle fluctuations is intimately
related to the study of unemployment fluctuations.

A third key variable that interests macrocconomists is the inflation
rate, which measurcs the percentage change in the average level of prices
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Figure 1-2
Inflation Rates in the United States, 1900-199()

(Data from 1900 to 1970: U.S. Historical Statistics, Series D586 gnd £] Oy fren FH30 te G-
Economic Report of the President, 1991, Tabies B-2 and B-12.)

in the cconomy. Figurc 1-2 shows the inflation rate in the United States
during the twenticth century, using as a measure of inflation the annual
change in the consumer price index, This index. which we discuss in the
next chapter. measures a weighted average of prices of consumer goods in
the economy. where the weights in the average depend on the shares of
consumer spending on each of the various types of goods.

Perhaps the most important thing to see in the dingram is the long-term
change in the pattern of inflation during the century. Before World War 11,
inflation was both positive and negative: that is, prices both rose and fell
from one year to the next. Aside from the burst of high inflation during 1914—
1918 linked to World Waur I, inflation rates were generally tow, and often
ncgative, before World War I1. The average price level in the United States
actually fell sharply during the first four vears of the Great Depression, from
1929 to 1933. After World War I, howcever, inflation has always been posi-
tive—that is, the price level has riscn every year from the preceding year.
Inflation tended to worsen at the end of the 1960s. and got relatively high in
the 1970s, though nowhere nearly as high as it was in some developing
countries that we study later, In the 1980s, the average inflation rate fell
below that in the 1970s, but it was still high by the standards of the first half
of the twentieth century.

These shifts in inflation over the course of the century ruaise several
very important and perplexing issues. What determines the long-term aver-
age level of inflation in an economy? Why has inflation in the United States
been higher in the second half of the twentieth century? What determines
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short-term fluctuations in the inflation rate? Why, tor example, was inflation
particularly high in the 1970s but less high in the 198(0s? How are chunges in
the inflation rate related to the business cycle? Specifically, arc booms asso-
ciated with increased rates of inflation and recessions with declines in infla-
tion rates?

These questions about inflation become even more intriguing when we
make a comparison of international inflation rates. In Table 1-1. we show the
average inflation rates for two different groups of countries during the past
decade. The differences are, indeed, enormous. While annual inflation never
reached 10 pereent on average in the industrial countrics, it was above 100
percent for 6 years out of 10 in Latin America (and in 1989 it went over 1,000
percent), Why are inflation rates in Latin America consistently far above the
rates in other parts of the world? We shall see that inflation is intimately
connected with the monetary system of an economy. Long-term patterns in
inflation rates are related to the methods of issuing money in an economy.
Short-term movements in inflation are often closely connected with changes
in the money supply that result from budget deficits or changes in monetary
policy of a country’s central bank. In particular, Latin America's high infla-
tion rates are linked to large budget deficits in the past decade.

The fourth major variable that macroeconomists look at is the rrade
balance, which measures a country’s expotts to the rest of the world minus

TaslE 1-1

INELATION IN THE [980s: LATIN
AMERICA AND THE INDUSTRIAL
COUNTRIES (PERCENT)

Latin Industrial
Year America Countries
1980 56. 1% 9.3%
1981 57.6 8.8
1982 84.6 7.4
1983 130.5 52
1984 184.7 4.4
1985 274.1 17
1986 64.5 14
1987 198.5 2.9
1988 778 .8 12
1989 [,161.0 35
1950 1,491.5 15

Source; For Latin America, see Economic Caommis-
sion for Latin America and the Caribbean, United
Nations, Preliminary Overview ol the Lutin Ameri-
can Economy., J99: for the industrial countries, see
International Monetary Fund, World Economic
Outlock, May 1990,

h-____
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its imports from the rest of the world. When a country is cxporting more
than it is importing, we say that the country has  trade surplies, while in the
opposite case. when imports outrun cxports. we say thal a country has a
trade deficit. For most of the twenticth century, tor example, the United
States had a (rade surplus. After 1970, however. it more frequently had a
trade deficit, and during the 1980s. the trade deficit reached several percent
of GDP, and thus became quite significant.

The trade balances of the United States, Germany. and Japan durimg
the past decade, measured as a fraction of cach country’s GDP. are depicted
in Figure 1-3, Note that the U.S. deficits have been matched by surpluses in
the trade balances of the other two countries. While the United States has
heen importing more goods than it has becn exporting. the oppesite 1s true in
Germany and Japan.

What is the sigmficance of the trade balance, and what determines its
movements in the shert run and long run? One key to understanding the
trade balance is to understand that trade imbalances are closely linked to
financial flows between countries. Generally speaking. when o country im-
ports more goods from the rest of the world than it cxports, it must pay lor
those imports by borrowing from the rest of the world, or by cashing in on
loans that were made to the rest of the world 1o an carlier period. On the
other hand. when exports exceed imports. then the country is generally
lending to the rest of the world. Thus, our study of trade imhalances is
closely linked to our study of why residents in one country borrow or lend

Figure 1-3
The Trade Balance as a Percentage of Gross Domestic Product in Germany,
Japan, and the United States, 198(-1989

{From Lnternational Monetary Fund, Interrational Finincan Stabesbics. selected dnaties)
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from residents in othcr parts of the world, The Uniled States has become a
major borrower from the rest of the world in the past decade. while German
and Japan have become major lenders, Why? And what arc the conse-
quences for the United States in the short run, medium run, and long run of
borrowing from the rest of the world? What are the conscquences for Ger-
many and Japan of lending to the test of the world, including the United
States?

1-3 MACROECONOMICS IN HISTORICAL PERSPECTIVE

If we view macroeconomics in its broadest ternis as the study of aggregate
trends in an economy, then we can say that the field has been a central
concern of economists for centuries. David Hume made one of the earliest
breakthroughs in macrocconomics in the eighteenth century when he studicd
the finkages between the money supply. trade balance, and price level in an
gconomy.’

This great breakthrough. now known as the mornetary approach to the
balance of pavments, still provides 4 slarting point for theories linking mon-
efary policy and international trade patterns. Similarly, studies of money in
the eighteenth and nincteenth centuries uncovered the basic quanrity theory
af money which is still the foundation for modern moenctary analysis.

Despite these vital contributions to our understanding of aggregate
economics, the field of macroeconomics was not really recognized as a
separate discipline until the twentieth century. Three events were of funda-
mental importance in the development of the field. First, economic statisti-
cians began to collecr and systematize aggregate data which provided the
scientific basis for macrocconomic investigations. Much of this data collec-
tion was prompted by World War I, during which governments rccognized
that they needed better statistical informalion in order to be able to plan and
carry out their war cfforts, After the war, there was a major push to improve
statistical callection and analysis.

The National Bureau of Economic Rescarch (NBER), a private U.S.
research institution, caried out some of the seminal work 1n data collection
and analysis, beginning in the 1920s. This effort was led by Simon Kuznets,
who would later win the Nobel Prize in Economics for his fundamental
contributions in this area and in the study of modern economic growth. By
the 1930s. using concepts developed by Kuznets and others, the United
States had a consistent sct of national income accounts data which could be
used to study macrocconomic trends. In the following decades. the national
accounts were systematized by other economists, including Richard Stone.
another Nobel laureate, and now almest all countries in the world prepare
the basic national accounts data that arc vital for macroeconomic analysis,

A second major impetus of moedern macrecconomics was the careful
identification of the business cycle as a recurrent ¢cconomic phenomenon.
The advance in empirical knowledge of the business ¢ycle was made possi-
ble by the very improvements in the macroeconomic data that we just de-
scribed. Once again, from the 1920s on the NBER played a key role in

' Hume's classic work on this subject. —Of the Balance of I'rade.”” wus originally pub-
lished in 1752, See his Essavs, Moral, Political und Literary, Vol. 1 (London: 1Longmans Green.
1898).

;
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improving the understanding of the business cycle. Through the studies of
the economist Wesley Clair Mitchell, it became increasingly apparent thit
the U.S. economy was subject to recurrent and essentially similar business
cycles. Mitchell showed that key economic variables such as inventories,
production. and prices tended to change in a systematic way in the course of
4 lypical business cycle.

The third great impetus toward the creation of modern macrocconom-
ics was a cataclysmic historical event, the Grear Depression. This disaster
continues to horrify the world in the scale of human sutfering that it pro-
voked. and in the political consequences that followed that suttering. Demo-
cratic governments were toppled in the course of the economic crisis, to be
followed by fascist governments in Germany. Italy. and Japan which went
on (o start World War I1. The Great Depression started in 1929, when almost
the entirec world suffered an enormous decline in output and an unprece-
dented rise in unemployment. In the carly 1930s. for example, around one-
fourth of the entire labor force in the United States counld not find 4 job. (Box
1-1 describes the dimensions of the Great Depression in more detaal.)

The Great Depression defied the understanding of the classical ccono-
mists, who predicted that normal market forces would prevent large-scale
and sustained unemplovment of the sort experienced worldwide in the
19305, The event called into question the basic tenets of cconomics up to that
time. The brilliant British cconomist John Maynard Keynes, who lived from
1883 to 1946, put macrocconomics on its modern course by proposing i new
theoretical framework to explain the Great Depression tas well as lesser
economic fluctuations) and by suggesting specific government policies (o
ceunteract the Depression.

Keynes's main ideas concerning cconomic fluctuations were contained
in The General Theory of Employment, Intevest and Maoney, which Keynes
published in 1936, This is probably the most influential cconomic tract of
the twentieth century, even though we now sce important shortcomings
in the analysis. Keynes himsclf made great contributions that went heyvond
the ideas in this book. such as his work on establishing the Internationad
Monetary Fund and the post—World War [ inlernational monctary system.
His overall influence on cconomics was so extensive that macrocconomists
have ever since classificd themselves as Keynesian™ and “'non-Keynes-
izn,”” depending on how closely they wished to associate themselves with
Keynes's views and policy recommendations. (We shall see. however, that
half a century after the Great Depression, this distinction has become a bit
threcadbare.)

Kevnes's central assertion was that market cconomies are not
smoothly self-regulating; that is. they do not guarantee low levels of unem-
plovment and high levels of production on a regular basis, Instead, he pro-
nosed, economies arc subject to large fluctuations that are due, at leastn
part, to swings between optimism and pessimism that affect the overall
levels of business investment. A swing to pessimism in the business commu-
nity prompts a sharp drop in investment which. in turn. can provoke an
overall fall in production and a rise in unemployment.

Once an cconomic downturn as deep as the Great Depression gets
underway, Keynes argued. it is not eliminated rapidly by market forees
alone. This is in part becausc certain key prices in the economy, particularly
the average wage level, are not very flexible and do not move rapidly when
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Box 1-1 —
The Great Depression

The Great Depression of the 1930s was the largest ccenomic debacle of
modern times. Between 1929 and 1932, industrial production plummeted
worldwide. falting almost 50 percent in the United States. about 40 per-
cent in Germany. close to 30 percent in France, and *“only™ 10 percent in
the United Kingdom. where the economic downturn had started in the
1920s. Figure 1-4 shows the trend in industrial production during the
period [925-1938 for these four countries which then had the largest
industrialized economics in the workd.

The industrial countries also experienced an unparalleled deflution,
with prices falling by almost 25 percent in the United Kingdom. shightly
over 30 percent in Germany and the United States. and more than 40
percent in France. The greatest human costs. however, were reflected in
unemployment. which soared to astounding, indeed tragic, levels, The
U.S. unemployment rate rose to onc-fourth of the entire labor force in
1933, Germany also experienced a catastrophic rise in unemployment
during the 1930s,

The Great Depression wus a global phenomenon, spreading outward
from the developed countrics to the developing countrics. Throughout
Latin America, Africa. and Asia. economies collapsed when the prices of
raw materials exports fell in world markets following a shurp drop in
demand from the industrial countries. Political instability followed in the
wake of economic collapse. Dictatorships urose in many countries in
Europe, Japan, and the developing world, as democracies were unable (o
cope with cconomic chaos. Hitler's rise to power can be linked directly to
the profound economic crisis in Germany.

The lcading industrialized countries responded to the crisis by im-
posing trade barriers on imports from other countries. with the aim of
increasing demand for domestically produced goods and thereby putting
people back to work. The policy, however, was seriously misguided,
since it had the indircet effect of increasing unemployment abroad. When
virtuaily all major countries pursucd this disastrous course, international
trade collapsed. efficient economic linkages among countries were rup-
tured, and in the end. unemployment was cxacerbated everywhere,
Charles Kindleberger has illustrated this startling collapse of world trude
as the inward spiral shown in Figure 1-5.

What werc the causcs of this large and generalized cconomic down-
turn’? Economusts. historians. and social scientists in general have not
lacked for hypotheses. Indeed. more than any other cvent, the Great
Depression has spurred the field of macroeconomics. Keynes was the first
to provide a lucid explanation of the phenomenon. He blamed the instabil-
ity of investor confidence as a major factor in the onset of the Depression,
and in the General Theory he provided a rich macrocconomic framework
within which (0 account for the prolonged unemployment during the pe-
riod, as well as (0 propose some roles that fiscal and monctary policies
might play in counteracting the crisis.

A generation later, Milton Friedman, the Nobel laurcate, and his
coauthor Anna Schwartz, centered their explanation of the Great Depres-
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sion on the overly contractionary monetary pohcy practiced in the Umited
States during the years 1929-1933.7 In their now classic text, Fricdman
and Schwartz stress that monctary policy tailed completely to counleracl
a lidal wave of bank failures in the United States in the carly [930s, and
thereby failed to prevent a normal downturn in the business cycle from
turning into a calamitous depression.

The explanation of Friedman and Schwitrtz has been hotly contested
by others. Charles Kindleberger of MIT. un accluimed economic histo-
rian. has argued for a more international interpretation.* In his view, the
major countries did not countera t the economic downturn thut started in
the late 1920s because there wws no cconomic leadership at the world
levet. Thus. the downturn became a depression. Neither the United
States nor the United Kingdem exercised the leadership that could have
put a brake on the downward spiral of the world cconemy. by calling a
halt 1o the tariff escalation that crippled world trade, for instance, or by
providing credit to help linance an economic recovery. Not only did the
United States not provide leadership in preventing the breakdown of
world trade, but by adopting the highly protcctionist Smoeot—Hawley taritt
in 1930, it was. in fact. one of the worst offenders.

In Kindleberger's view. this lack of leadership was un accident of
history: the United Kingdom was fading as a world leader, but the United
Stales had not vet taken up the responsibilities of [eadership in the 1930«
Nor were there the international institutions like the International Mone-
tary Fund and the World Bank that might have contributed Lo an ameho-
ration of the crisis by providing loans to countries in distress.

Stitl another explanation has been oftered by Peter Temin of MIT,
who argues that the Great Depression was the delayed result of World
War | and the continuing conflicts after the war.* In other words, the
conflicts over the war were simply carricd over 1o conflicts over the
peace. The victors and the vanquished 1n the war argued bitterly over war
reparations, intcrnational loans, and other financial issues. A tragile web
of war debts and war reparations left most of the countries in Europe
extremely weak financially. Morcover. it was difficult to solve these con-
flicts because they were in part a proxy for deeper fears and animosities
among the conflicting European countries.

If the war and subsequent economic and political dispules in Eorope
were key shocks that led to the Great Depression, as Temin proposes,
what were the mechanisms that propagated the depression frem country
to country, first among the industrial countries, and then to the rest of the
world? Temin argues forcefully that the international monetary arrange-
ment at the time, the gold stundard, wis the main force in propagating the
economic collapse. As we shall sce, the gold standard prevents countries
from pursuing independent monetary policies, especially expansionary

2 Gee Chapter 7. The Great Contraction. 1929-33.77 in M. Fricdman ind A, Schwurts, A

Monetary History of the United States, 1867-1960 (Princeton, NJ: National Bureau of Beo-
nomic Research, Princelon University Press. 1903),

5 Kindleberger's views are presented in his hook Fhe Werld in Depression 1920-1934

{Berkeley and Los Angeles: University of Calilornia Press. 1973

1 See his Lesyony from the Grear Depression [Cambridge, MA: The MIE Press, 1989
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policies that could have contributed to the reversal of the Depression. As
Barry Eichengreen and Jeffrey Sachs have shown, countries that broke
from the gold stundard earliest were also the first to recover from the
depths of the Depression.*

As with many issues in cconomics, there is no universally accepted
view of the causes and propagation mechanisms of the Great Depression.
Rather. therc remain scveral different explanations, cach focusing on a
different aspect of the crisis, and each conveying a part of what is undeni-
ably a complex macroeconomic phenomenon,
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Industrial Production in France, Germany, the United Kingdom, and the
United States, 1925-1938

(From Peter Temin, Lessons from the Great Depression, Cambridge, MA: MIT Press, 1989, P2}

adverse shocks hit the economy. Keynes suggested that critical adjustments
in macroeconomic policies, especially shifts in government spending and
taxation and in monetary policy, are needed to counteract economic down-
turas and stabilize the cconomy. Keynes’s argument that governments could
implement stabilization policies to prevent or counteract economic down-
turms came to be so widely accepted that his ideas were collectively chris-
tened the ““Keynesian Revolution.™

Though his specific ideas about economic fluctuations have proven less
“general” than the General Theory suggests, Keynes made a fundamental

¥ See their article Exchange Rates and Economic Recovery in the 1930s.” Journal uf
Ecenomic Historv, December 1985,
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{ From Charles Kindleberger, The World in Depressien 1929 1939, Bevkley
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and permanent contribution to the scientific study of the macrocconomy.
Many of his basic ideas, his aggregutc demand and supply framework, for
example, are still at the center of modern macroeconomics. Other key ideas.
especially those involving policy recommendations about management of
the budget and the money supply. are in dispute. however,

For the first 25 years after the end of World War [, Keynes's policy
recommendations were in the ascendancy throughout the world. There was
a growing confidence that governments could prevent cconomic downturns
by actively manipulating budgetary and monetary pohcies. Most of the
world’s economies grew rapidly. without scrious economic downturns and
without high inflation. Events seemed to substantiate the arrival of 4 new era
of macroeconomic stability. But then. in the 1970, the economic picture
darkened, and confidence in Kevnesian economics began to wane. Much of
the world experienced stegflation, a combination of ¢cconomic stagnation
{low or negative output growth and high uncmpltoyment} together with high
inflation. This particular cconomic affliction seemed 1o be impervious to
Keynesian policy recommendations. There seemed 1o be no way to use
macrocconomic policies to keep the economy stable.

In fact, to many economists and noneconormists, it began to appear that
stubilization policies were actually a major source of renewed instability. A
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_ "tounterrevolution’ began, in which people began to blame activist govern-
3 ment policies themselves for the stagflation. This “*counterrevolution™ had
; its share of brilliant and influential thinkers. of which the most important has
been Milton Friedman. A Nobel luureate, Friedman, together with his coi-
1 leagues at the University of Chicago, put forward a doctrine that wus anti-
" thetical 10 Keynesianism, the doctrine that became known as monerarisim.

The monetarists argued first that market economies were self-regulat-
ing; that is, if left alone, cconomies would tend o return to ful! employment
on their own. Second, they argued that activist macroeconomic policies
were part of the problem. not part of the solution. Based on an extensive
historical analysis of the United States, Friedman and his coauthor Anna
Schwartz argued in A Monetary History of the United States thal economic
fiuctuations are to an important extent the result of shifts in the moncy
supply. Friedman and his followers suggest that a stable moncy supply.
rather than a variable money supply (the presumable result of an activist
macroeconomic policy), 1s the true key to a stable macroeconomy.

The monetarist counterattack on Keynesian ideas was pushed even
farther during the 1970s and 1980s by the so-called school of rew classical
macroeconomics led by Robert Lucas of the University of Chicago. Robert
Barro of Harvard University. and others. These economists argued even
more strongly than Fricdman that market cconomies were sclf-regulating
and that government policics were ineffectual in systematically stabilizing an
economy. The proponents of this theory invoked the conecept of rationeal
expectations, 1o which we shall return many times. to justity their position.
Their idea is that if individuals and busincsscs form their expectations about
future economic events in a “‘rational”™ way (as the theorists define that
term), then changes in government policy will have much less effect than
standard Keynesian models predict. These ideas of the new classical ma-
croeconomists are challenging, but highly controversial.

Other schools of thought have recently joined the debate. Advocates of
the real business-cycle theory argue that both Keyvnesians and monetarists
are wrong when they identily the sources of shocks to the economy. They
contend that it is technological shocks, rather than demand shocks or policy
shocks, that explain the observed fluctuations in the cconomy. Other so-
called ““neo-Keynesians™ are attempting to put Keynes's basic ideas (that
market economics arc not automatically self-regulating. that nominal wages
and prices do not adjust rapidly to preserve full employment. and that gov-
erament policies can help to stabilize the economy) on a sounder theoretical
basis.

Forty-five years after Keynes's death, and after considerable debate
and progress in economic thinking, one conclusion certainly can be drawn.
Even though it was a path-breaking contribution, Keynes's ““general the-
ory'' was not general enough. Keynes focused on shocks to the economy
coming from shifts in investment; we now recognize that the economy is
vulnerable to many other kinds of shocks as well. While Kcynes stressed
that an economy would not necessarily be able to adjust smoothly to an
adverse shock—that is. it could not maintain high fevels of output and low
levels of unemployment-—we now know that the ability of an economy to
adjust depends importantly on its cconomic institutions, and these vary
around the world. Thus, our analysis of economic fluctuations stresses the
great variety of causes and outcomes possible rather than a single theory.
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1-4 PROVIDING A BROADER FRAMEWORK
FOR MACROECONOMIC ANALYSIS

Much of the agenda of modern macroeconomics has emerged from the de-
bates that Keynes initiated over economic fluctuations. Arc cconomies vul-
nerable to prolonged downturns? What Kinds of shocks hitting the economy
can account for such downturns? Can markel forces by themselves reverse a
deep economic downturn, or should government policies be used to reestub-
lish a high level of production and low unemployment?

While short-term ¢conomic fluctuations and stabilization policies
should certainly be important concerns of macroeconomics. they should not
ke the only concerns, or even the main concerns. Other fasues. such as the
determination of economic growth rates, or the international patterns ol
borrowing and lending. should be central concerns as well. An adequate
theory of economic fluctuations must also reflect the tact that cconomic
institutions and the structure of the economy differ across countrics. What s
a good theory of economic fluctuations for the Umited States might be o
rather poor theory for Europe. or fapan, or Latin America.

This book. therefore. aims to provide an especially broad view of mac-
roeconomics, and it does so in three ways. First, attention to the debate over
short-term economic fluctuations and stabilization policy has been restricied
in order that we may focus more attention on other central concerns of
macroeconomics. Second. considerable attention has been given (o the dif-
ferences in economic institutions in different countries tn order that we may
discover 1 more general macroeconomic theory. An American student, for
example. should care about more than U.S. institutions and U.5. macroceo-
nomic theory. In the global economy of the [990s. an understanding of global
macroeconemic events is necessary even (o an adequate understanding of
developments within one’s own cconomy.

Third. we recognize from the cutset that economics wre opesn Lo the
world through trade flows and capital flows. and that the international lnk-
ages among economies play a critical role in their overall Mg roceonumic
performance. This open-cconomy focus stands in contrast (o the typical
closed-economy focus of much of postwar macroeconomics in the United
States. For a long time, American macroeconomists treated the United
States as a closed economy under the assumption that it was simply too big
to be heavily influcnced by economic events in the rest of the world. This
assumption was never true, and it has become more and more dangerous as
the U.S. economy has become more open over time (as measured. for exam-
ple, by the ratio of exports and imports to GDP). Andif the HSSUMPLHON Wis
false for the United States. it was preposterous for most other cconomies in
which trade and capital flows are a dominant, if not #r¢ deminant influence
on the national cconomy.

The closed-economy bias of U.S, macroeconomists permwiled nxacro-
cconomic debates worldwide because of the predominance of the United
States in the development of the ficld for much of the postwar period. That
predominance is now fading. for the healthy reason that macrocconomic
science is booming throughout the world. But at the same time, the legacy of
the closed-economy thinking has been hard 1o shake even when macroceco-
nomic models have been applied to countries that are tar more open to world
markets than is the United States. To rectify the mistaken atiention to
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closed-economy thinking. we use open-cconomy models throughout the
text. This change of emphasis is impertant if we are to understand the
United States, and absclutely essential if we arc to understand almost all
other countries. It is also crucial if we ure to understand properly that the
macroecenomic fortunes of the various parts of the world are now closely
bound together.

1-5 AN QUTLINE OF THE BOOK

This book is divided into two main parts. the core topics (Chapters [-18) and
the special ropics (Chapters 19-23), The core of the book itself consists of
four parts: an introduction to macrocconomics; a section on intertemporal
topics; a section on monetary economics: and 2 section concerned with
business fluctuations. stabilization policy, and growth.

The introductory chapters (2-3) introduce seme of the busic concepts
of macroeconomics, including the measurement of aggregute output and
prices, the differences between stocks and flows. and the role of expecia-
tions in cconomic models. These are important building blocks for later
theories. We also introduce the basic framework for studying economic
fluctuations and the (possible) role of stabilization policics. Here we also
describe for the first time the central ideas of aggregate supply, aggregate
demand. and macroeconomic equilibrium,

The chapters (4-7) on intertemporal economics take up one of the most
important questions in macroeconomics: what determines the share of cur
rent income that a society devotes to current consumption versus saving?
Saving can {usually) be viewed as 4 choice to increase future consumption at
the expensc of current consumption. Thus, we ask here how households.
firms, and governments decide between present and future needs and wants,
In order to study these intertemporal issues. we ignore economic fluctua-
tions and rely on a simplified model of the economy in which there is always
full employment.

The section on monetary economics (Chapters 8—11) examines the role
of meney in the economy and the pervasive and deep effects that monetary
policics have on the economy. Changes in the money supply play a tunda-
mental role in determining inflation. and 4 crucial role in budgetary finunce in
many countries. The role of money in an economy is tightly connected with
its exchange-rate regime. which determines how its money 1s exchanged for
the moncy of other countries. In this section, as in the last, we neglect the
interaction of moncy and economic fluctuations, holding oft that issuc until
the following section.

In the fourth core section. on output determination (Chapters 12-18),
we return to the issue of economic fluctuations and the role that government
can play in stabilizing an economy. We describe the Kevnesiun theory of
output determination. with special ¢mphasis on the case of an open econ-
omy. We also taik about possible trade-offs between unemployment and
inflation, the role of labor-market institutions in determining macroeconomic
performance, and the role of different kinds of shocks in causing economic
instability.

The final part of the book (Chapters 19-23) present some important
special topics that are of central inlerest to policymakers and mac-
roeconomists but are too advanced for inclusion in the main part of an
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intermediate macroeconomics coursc. These chuapters are Jargely, though
not completely, self-contained, so they can be taken in any order, although
reading them in order produces the best results. They describe issues of
gconomic policy, the role of traded and non-traded goods in an cconomy, the
structure and role of financial markets, the developing country debt crisis,
and the problem of ending high inflations.
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I a common unit of measure. typically a monctary unit. In the United
States, for example, GDP is expressed as the dollar value of all production;
in Britain, it is stated as the value of production in pounds sterling; ind so
forth. In 1990, U.S. GDP reached $5.4 twrillion.

The GDP figure captures the current production of final goods valued
at market prices. “Current production’” means that we do not count the
resale of items that were produced in an carlicr period. A sale of an existing
home tfrom one investor to another does not contribute to GDP because it 1s
a transter of assets, not a form of current production. The same holds lor
sales of artworks, ¢xisting factories. and other forms of capital. ~Final
goods™ means simply that we do not count the value of raw malerls and
intermediale {semifinished) goods that are used as mputs in the production of
other goods.,

Two methods can be used (o calculate the GDP. Tuke the case of GDP
produced by the petroleum sector (to get overall GDP, we add dup the GDPin
each scctor). Suppose, for example. that one company produces crude oil
and sells it to a refiner that produces gasoline. The crude oil sells for $20 per
barrel to the refiner: the refiner then resells the finished product for $24 per
barrel. The first and most dircct way to calculate the GDP of this sector is to
count only the final goods that are produced. Thus. the GDP would include
the $24 of the refined output. but not the $20 of the crude oil production. This
is the outpar merhod of calculating GDP.

A sccond way to calculate the GDP, which gets to the sume result, is to
sum up the value added produccd at cach stage of the production process.
Roughiy put, the value added is the market value of output at cach stage
minus the market value of inputs used in the production of that output. For
example, the value added to the unrcfined oil at the refinery is not the full $24
per barrel but only $4 (= $24 — $20). This is the increase of value per barrel
due to the refining process, and it would be added to the value added 1o the
oil at the wellhead, or $20. for a total value added of $24 from crude oil 10
finul output. Thus, the value-added methaod of calculating GDYP produces the
same 524 thut we found simply by valuing the output of final goods.

Because most kinds of output are sold in market transactions, the
transactions prices are usually used to measure the market value of aulputs
and inputs. [n some circumstances, howcver, transactions prices we not
available—or do not exist. This is the case for many government services,
including the “outputs™ provided by the army. the judicial system, and the
regulatory apparatus of the state. The solution here is to use the cost of
producing these services, that is, what the government spent on these ser-
vices. in the abscnce of a better indicator of value. Still other goods and
services, however, are not counted at all in GDP because they do not go
through the market and there 1s no clear information about what they cost.
Examples include the services provided by housckeepers working in their
own homes and the produce grown in home gardens and consumed direetly
by houscholds,

The Circular Flow of Incame  When a business sells some ol its oulput to a
customer, the value of the purchase by the custemer eyuals the revenuces
reccived by the business. In turn, the revenue received by the business is
distributed in one of four ways: to pay for inputs {rom other firms, to pay
workers. to pay interest on loans, or to keep or spend as profits. The last two
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categorics, payments of interest and profits, may be considered the income
carned by the owners of the capital that the firm uses, that is, the creditors
and the owners of the plant, the machinery, and the land. Thus. if we add up
all the firms in the economy, we have the following sort of identity:

Total purchascs by domestic customers = total revenue of firms
= wages - capital income
interfirm purchases

+

(2.1)

Strictly speaking. this identity holds only for a ¢iosed economy. In an
open cconomy. as we shall later see, purchases by domestic consumers can
differ from the revenues earned by domestic firms. because some of the
things purchased arc imports from foreign firms, and some of the things soid
are exports to foreign purchasers. Furthermore, some of the income earned
by domestic residents comes from capital or tabor emptoved in foreign firms
abroad and not in domestic firms. But for the moment. it is convenient to
ignore these complications,

Note that the purchases in tdentity (2.1) are of two types. those made
by final users of the product and those made by firms that use other firms’
products to produce thetr own products. Let us now subtract the amount of
interfirm purchases from cach of the items in the identity (2.1). Total pur-
chases minus interfirm purchases equals final demand. Total revenues minus
purchases from other firms equal the valwe added of the firms in the econ-
omy. When we have done this, we find a ncw identity (which. again, is only
exactly true in a closed economy):

Final demand = value udded = wages + capital income {2.2)

Thus, income flows in a circle, Spending by households equals the
value added by firms, which in turn equals the income of houscholds, who
own the capital and fabor used by the firms, This circular flow of income is
depicted in Figure 2-1. Households make demands for the output of firms.
and they also supply the inputs of labor and captital to the firms. In turn, the
firms produce the output that is sold w0 the households, and those firms’

Figure 2-1
The Circular Flow of Income
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earnings are used to pay for the workers and the capital that they necd. In
the figure, final demand from houscholds equals $1 billion, which 1s the value
of total GDP. This $1 billion is also equal to the value added produced by the
firms in the economy, which in turn is the sum of the income carned by lubor
{(wages) and capital (profits and mterest) employed in the economy.

Different Ways to Measure GDP  The basic identity in (2.2) allows us to
view the gross domestic product in three ways. each amounting to the same
thing: the GDP is the sum of all final purchases in the cconomy, it is the sum
of the value added of all the enterprises in the ecconomy, and 1118 the sum ol
all the incomes from factors of production (labor and capital) in the ¢con-
omy. Each of these descriptions of GDP suggests a different way of measur-
ing GDP in practice that should each lcad to the same total GDP for un
economy. (Small differences in the three measures do typically occur be-
cause of data errors, however.)

The first way to calculate GDP is to usc the expenditure method. By
this process, the GDP is measured as the sum of all the final demands for
output in the economy. There are several kinds of such final demands. The
output produced in the economy can be used for consumption by houscholds
(C}, consumption by the government (), investment in new capital in the
econiomy ({), or net sules to foreigners (that is, net exports). Next, let us say
that consumption goods have the price P and that a quantity ' is pur-
chased; investment goods have the price Pr. with quantity I purchused:
government purchases have the price P, with quantity ¢ purchased; ex-
ports have the price Py. with quantity X sold abroad: and imports have the
price Py . with guantity /M imported from abroad.

The market value of consumption is thus PcC, the product of the
consumer price and the quantity of consumption goods purchased. The mar-
ket value of investment (P.0), government spending (P (7). exports (PgX),
and imports (P /M) can be found the same way. This being the case, then,
GDP is calculated as follows:

GDF = P C + P + PG + (P X — Pyl {2.3]

Thus, GDP is the sum of the market values of all the finul demands in the
economy, measured at current market prices. Note that the expenditures in
parentheses, PyX — PyIM, are the net exports of the cconomy; that is, they
are equal to the market value of exports minus the market value of imports,

Table 2-1 shows the decomposition of GDP among the different cxpen-
diture categories for the United States in 1990, Private consumption is, by
far, the most important compoenent of GDP, with more than two-thirds of the
total. Government purchases of goods and services follow far behind, with
some 20 percent of GDP, while investment takes up slightly less than 14
percent of total output. Net exports accounted for a negative 1.4 percent of
GDP. Net exports were the difference of ¢xports (10 percent of GDPP} and
imports (slightly over 11 percent of GDP).

The value-added method is a second way to calculate GDP. Here, the
GDP is achieved by summing up the value added produced in cach of the
sectors of the economy. Thus. GDP is the sum of value added in agriculture,
plus value added in mining, plus value added in manufacturing, and so forth,
A division of the economy into nine sectors is shown in Table 2-2 for the year
1988. Note that manufacturing is the single largest sector (roughly 20 pereent
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of the entire economy), while agriculture and mining are the smallest sectors
{2.1 percent and 1.7 percent of the economy, respectively).

The third method of measuring GDP is to add up the incomes of all
factors (labor and cupital) that contribute to the production process. In par-

TasLe 2-1

Gross DOMESTIC PRODUCT IN THE UNITED STATES BY TYPE
OF EXPENDITURE, 199(0*

Gross Domestic

Product Asa % of
(3 billions) Total GDP
Gross domestic product $5,424.4 100.0%

Private consumption (C) 3.638.1 67.4
Investment (/) 745.0 13.7
Government ¢consumption {G) 1.098.0 20.2
Net exports (NX) of which ~76.6 —1.4
Exports 534.7 9.9
Imports —611.3 —11.3

* Torals may not add due to rounding.

Source: Economic Report of the President, 1991, Table B-1. and U.S. Department
of Commerce, Bureau of Lubor Stetistics, Survey of Current Business, Washing-
ton, D.C.. U.S. Government Printing Office, Jannary 1997).

TapLe 2-2

Gross DOMESTIC PRODUCT BY INDUSTRY, UNITED STATES, 1988%

Gross Domestic
Product As a % of
($ billions) Total GDP

Agriculture, forestry, and fisheries $ 998 2.1%
Mining 80.4 1.7
Construction 232.6 4.8
Manufacturing 948.6 19.6
Transportation and public utilities 441 .4 9.1
Wholesale and retail trade 780.8 16.1
Finance insurance and real estate 830.3 17.1
Services 872.5 18.0
Government and government enterprises 570.6 11.8
Statistical discrepancy -9.6 - 0.2
Total $4,847 .4 100.0%

Y GDP decomposition by industry Iv unavailable bevond 1988,
Saurce: Economic Report of the President, 1991. Tabfe B-10 (Washington, D.C.; U. 5. Gou-
ernment Printing Office, 1991
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TABLE 2-3

LABOR AND CAPITAL PARTICIPATION IN U.S. DoMisTIC
INCcOoME, 1990*

Domestic Income As a e of
(% billions) Total DI
Labor compensation $32442 73.9%
Capital remuneration 11733 6.7
Proprietor’s income 402 .4
Rentul income of persons 6.7
Corporate profits 297,10
Nct interest 467. |
Less: Net factor payments 290 0.7
Domestic income 34.387.9 L0 (¥4

* Torals may not add due to rounding,
Source: Economic Report of the President, 1991, fable B-24 iWashington 1.0
US. Gaovernment Printing Offtce. 199]).

ticular, the domestic inconie (DI) of the cconoemy is the sum ol lubor income
and capttal income. The domestic income. in turn. iy closely reliated to G
Table 2-3 shows the breakdown of U.S. domestic income into lubor income
and capital income for [990. Interestingly, labor income accounts for almaost
three-fourths of domestic income, with capital income accounting for the
rest. Labor income is simply the remuneration of salaried emplovees, Cupi-
tal income has more varied sources. including the income of the self-em-
ploved as well as interest income, rental income, and corporade profils.
Note that domestic income is not exactly cquil to G The most
important adjustments that have to be made in GDP to get to DI are subtrac-
tions for capital depreciation and indirect tuxes. For one thing. buildings.
equipment, and residential property naturally wear out through time. a pro-
cess known as depreciation of the capital stock, A part ol current output
must be reinvested in any given period simply to make up lfor depreciation.
Obviously, that part of output which iy usced to make up for depreciation
should not be counted as part of income. When depreciation is subtracted
from GDP, we gel net domestic product (NDPY, To get from NDP to DE, we
must first note that GDP is mcasurcd at smrarkes prices, while domestic in-
come is calculated using the net-of-tax prices actually received by pro-
ducers. The difference between the two prices is the value of sale and excise
taxes, also referred to as indirect taxes, which forms part of government
revenue. We find DI by subtracting these indirect tax revenues from NDE.

Gross Nafional Product

A concept closely related to GDP is graoss national product (GNEP), the (otal
value of income that domestic residents receive inoa given period of time. In
a closed economy—one that is cut off from trade and capital flows 1o the rest
of the world—the GDP and GNP are equal. In all actual cconomics, how-
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ever, the two measures are different, if only by a small amount in some
countries, because in practice there is always some part of domestic produc-
tion owned by foreigners and some foreign production which is the income
of domestic residents.

Let us look a little more closely at the difference between these two
concepts. In all economies, some of the factors of production are owned by
foreigners. Thus, part of the income received by labor and capital in the
economy actually belongs to foreigners. This is easiest 1o see when foreign
workers are employed in the home economy. It is also clearly the case when
foreigners own some of the capital stock in the home cconomy. Al the sume
time, domestic residents may receive some of their income from abroad.
They may actually work abroad, or they may own sharcs of stock in foreign
companics. The GDP measures the income of tactors of production within
the nation's boundaries, no matter who earns that income. The GNP mea-
sures the income of residents of the economy, no matter whether the income
is earned in domestic production or in foreign production.

Suppose. for example. that a part of domestic production comes from
an oil well that is actually owned by a foreign (nonresident) investor. The
income earned on the oil well does not flow to domestic residents but to its
foreign owner. Since the oil output is produced within the territory of the
country, it is part of GDP. At the same time. however, the oil income 1s not
counted in the country™s GNP, but rather in the GNP of the ¢country where
the oil investor lives. The country's GDP would therefore be greater than its
GNP.

This means that we must amend the circular flow of income. shown
earlier in Figure 2-1. to make clear that part of domestic product may flow
out to foreigners and part of the national income of domestic residents may
flow in from abroad. The revised circular flow diagram in Figure 2-2 indi-
cates the fact that part of household demand is satisfied by imports while
part of business sales are exports. At the same time, part of the income of
firms is paid out to foreign factors of productien while domestic households
receive some of their income from abroad.

Now, supposc that a resident of one country, say. a U.S. citizen,
borrows from a resident of another country, say, u Jupancse bank, in order
to undertake an investment project. The project pays $2 million in annual
income, but the loan from Japan requires an interest payment cach vear of
$100,000. The U.S. income resulting from the investment is thus $1.9 mil-
lion, while the Japanese income is $100.000. The investment project pro-
duces an increase in U.S. GDP of the full $2 million, but a GNP increase of
only $1.9 million, Japanese GDP is, of course, unaffected. but its GNP
increases by $100,000. Once again. then. we sce the difference between GDP
and GNP from a different angle.

There are in fact many ways that a country’s income can ditter from its
output. Foreigners may own part of the production in the domestic country
(as in the case of the oil well), or they may lend money to finance some
domestic project (as in the case of the Japanese bank), or foreign workers
can work in the domestic country and send their labor carnings home as
worker remittances. In each case, part of the domestic output is income of a
foreign resident. That portion of domestic production that becomes the net
income earned by forcigners must be subtracted out of GDP to calculate
GNP, Of course, if the country, on balance, is earning income from the rest

25



26 Part I Introduction
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The Circular Flow of Income Considering Foreign-Owned
Factors of Production

of the world, rather than paving income to the rest of the world, the carnings
coming from other countrics must be added to domestic QUIPUL Lo gel gross
national product,

Thus, we have another important macroeconomic identity. [et NFP
equal the ret factor income (payments) received from abroud {cqual 10 the
carnings of domestic residents on foreign profits. leans, and worker remit-
tances, minus the carnings of foreigners in the domestic economy}). Then,

GNP = GDP + NFP (2.4)

Notice especially that whenever domestic factors of production working
abroad earn more than foreign factors of preduction working in the domestic
economy (NFP > (), GNP will be higher than GDP.

Table 2-4 shows the ¢volution of GDP and GNP in the United Stutes
between 1980 and 1990. Throughout this period, GNP has consistently been
higher than GDP, because nct factor payments 1o domestic residents have
been positive. However, the difference between GDP and GNP has been
declining. This reflects the fact that U.S. residents. including the U.S. gov-
ernment. borrowed heavily from the rest of the world during the 1980s.
Therefore, the payments of interest to forcigners has been growing sharply.
and this has caused a decline in NFP.

GNP Per Capita and Economic Well-Being A country’s level of GNP per
capita, that is, per person. is the most commonly used yardstick of eco-
nomic development. Countries with a high level of GNP per capita—the rich
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TasLe 2-4

GNP, GDP, aNnp NET FACTOR
PAYMENTS IN THE UNITED STATES,
1980-1990
(RILLIONS OF CURRENT DOILARS)

Year GNP GDhp NFP
1980 $2.732.0 $2.684.4 $47.6
1981 3.052.6 3,000.5 52.1
1982 3,166.0 31148 51.2
1983 3.405.7 3,3559 499
1984 3,772.2 3,724.8 47.4
1985 4,014.9 3.974.1 40.7
1986 4,231.6 4,197.2 34.4
1987 4,515.6 4.486.7 29.0
1983 4,873.7 4,840.2 35
1989 5,200.8 5.163.2 37.6
1990 5.463.0 5.424.4 38.6

Source: Economic Report of the President, 1991,
Table B-24 ¢ Washingion, D.C.: U.S. Govermment
Printing Office, [199]).

countries—are lypically presumed to have a higher level of economic well-
being than countries with lower levels of GNP per capita. By the measure of
per capita GNP, the richest country in the world in 1982 was Switzerland,
with $29 880, followed by Japan ($23,810) and Norway ($22.290); the United
States came in sixth with $19.840." At the other extreme, the poorest coun-
tries were Mozambique, with 4 mere $80 in GNP per capita, and Ethiopia,
with $120,

The measure of GNP per capita does indeed convey a lot of informa-
tion about the economic well-being of countries. As we can see in Table 2-5,
countrics with high per capita incomes also have, on average, high levels of
personal consumption, education, and life expectancy. But important cave-
ats must be kept in mind when using GNP per capita as a yardstick of
economic welfare.

First, GNP measures output at market prices, not necessarily at the
true social value of the owtpui. For example, certain kinds of output are
simply not counted in the officinl GNP statistics because they do not have
market prices. Transactions that take place outside of the monetary econ-
omy—such as work at homc and barter cxchanges—are typically not

' The dollar GDP is calculated by the World Bank and is found by converting the GDP in
the local currency into dollars using the market cxchange rate. {1n fact, the Worid Bank uses a
kind of average exchange rate for the years 1987, 1988, and 1989.) The data are from the World
Bank, World Development Repaort, T991 (New York: Oxford University Press, 1991).
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TaBLE 2-5 _

GNP PER CAPITA AND ECONOMIC WELL-BLING ACROSS
COUNTRIES, SELECTFED YEARS, [9R5— 1989

Daily Life
Calorie Expectancy Adult
GNP per Supply per at Birth Iliteracy
Capita in Capita in in 1989 in 1985
Country 1989 1988 (yuars) (percent)
Switzerland 529 880 3.547 T8 #
Japan 23.810 2.848 79 §
United States 20,910 3.666 76
Singapore 10,450 2.892 74 I8
Mexico 2,010 3.135 Y 1
Botswana 1.600 2.269 67 2y
Philippines 710 2,255 64 14
India 340 2104 59 57
Bangladesh 180 1,925 51 67
Mozambique 80 [.632 44 62

* Less than 3%.
Saurce: World Bank, World Development Report. 1991 rNew Pord s €vgord Eniversity Press.
991,

counted in the GNP, so that the official GNP statistics wnderestimate the
actual income of the economy. There are goods whose market value over-
states the true social value. Consider, for example, a power plant that pro-
duces electricity {which has a market price) but also produces pollution. The
GNP statistics reflect the market price of the electricity, but the social valuc
of the electricity should be computed as the market valuc of the ¢lectricity
minus the social costs of the pollution. In other words. a proper measure of
GNP should subtract the sociul costs of the pollution in the production
process.?

Second, the economic well-being that is achicved by a given value of
GNP depends on the market prices of the output. Suppose, for example. that
two cconomies each have a per capita GNP of $1,000 but thut the prices of
outputs in the first economy are lower than the prices of outputs in the
second cconomy. Even though the GNPs are the same in the two countries,
real cconomic welfare would be greater i the first country than in the
second because cuch $1 of GNP would purchase more goads and services.

Of course, in making actual comparisons across countries, the sitwa-
tion is far more complicated. There are literally millions of individual prices
in an economy, some higherin the first country than in the second, and some

- In some countries. taxes are levied on pofhition-produciog outputs (o account fon the
social costs of praduction. In such a case, the net-of-tux market vadue of these oulpits would
more accuratcly reflect the social value of these outputs.
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lower. To make a comparison between the countrics requires us to take an
“average’’ of prices, that s, to construct a price index. in order (o make a
valid comparison. And constructing such an index of prices that helps us
compare incomg levels across countries is fraught with technical difficulties.

In Chapter 21 we shall ¢xamine enc attempt to make such a compari-
son, an important project undertaken by the World Bank known as the
Intercountry Comparison Project {ICP). What the researchers found is that,
for reasons described in Chapter 21, the prices in poor countries tend to he
lower than the prices in rich countries. For that reason, the gap in economig
well-being between poor countries and rich couniries tends to be somewhat
overstated by the official GNP statistics.

Consider one example. According to official data, the per capita GNP
it India in 1980 was $240. while in the United States it was $10.360. This
suggests an income gap of 47.3 times (47.3 = $11,360/$240). In fact, how-
ever, the ICP found that prices in India are systematically lower than they
are in the United States, so that each dollar in India purchases more goods
and services than a dollar in the United States. According to the estimates of
the ICP, India's income adjusted for price differences was 3614 in 1980. 2.6
times greater than the official statistics. Of course, India was still much
pootrer than the United States—with a gap of 18.5 times—bul not by the
magnitude suggested by the simple GNP data.

A third important reason why per capita GNP can b¢ an imaccurate
measure of overall economic weil-being in an economy is that the measure of
per capita GNP does not lake account of the degree of income inequality in
an economy. Consider the man with his head in an oven and his feet in a
block of ice, who would have to acknowledge that **on average, the tempera-
ture is comfortable.” If the distribution of 4 country’s GNP between the
very rich and the very poor is extremely unequal, the social situation in the
country is apt to be highly strained (and in the view of many people. highly
immoral as well). Amartya Sen, an economic philosopher and development
specialist at Harvard University, has pointed to many cases in which poor
countiries with relatively equal income distribution show fiigher indicators of
social well-being than do nicher countrics with less equal distribution.

Compare, for example, Costa Rica, with a per capita income of $1,780
in 1989, and Brazil, with a per capita income of $2,.540 on the same year.
Costa Rica, however, has a more equitable income distribution than Brazil.
partly as a result of a more extensive social welfare system. The result, as
seen in Table 2-6, is that Costa Rica has higher levels of literacy, life expect-
ancy, and caloric intake, than doecs Brazil, cven though the former is the
pROrer country.

2-2 RearL VERSUS NOMINAL VARIABLES

Throughout the study of macrogconomics, we are concerned with compari-
sons of mucrocconomic variables at different points of time, or in different
economies at the same point of time. To make meaningful comparisons. it (s
usually vital to know whether differences in macroeconomic variables reflect
differences in the prices of the goods or differences in the phvsical volumes
of goods. Take. for example, a 10 percent rise in per capita GNP from one
year to the next. This rise in GNP has a very different interpretation 1f 1t
resuits from a rise in all prices and wages by 10 percent (in which case
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TABLE 2-6

GNP PER CAPITA AND WELFARE: A COMPARISON OFF Biazi
AND COSTA RICA. SELECTED YEARS, [985_ [989

Daily Life
Calorie Expectancy Adult
GNP per Supply per at Birth Hliteracy
Capita in Capita in in 1989 in 1985
Country 1989 1988 (years) (percent)
Brazil $2,540 2709 it 2%
Costa Rica 1756 2742 75 ﬁ

Source: World Bank, World Development Reporl, 1991 tNew York: hdord Finiterin Pres,
four;,

probably nothing much has changed in the real cconomic conditions of the
population) than if it results from an increase in the physical output in the
economy by 10 pereent {in which case real living standards have likely
increased).

The Construction of Price Indexes

The millions of prices and outputs in an economy make it difficult. however.
to say whether changes in GNP result from price changes or quantity
changes. What is needed is a way to summuarize the vast number of Prices
and outputs into simple indexes,

Consider. for example. the aggregate value of consumption expendi-
tures in the cconomy. The aggregate market value of consumption expendi-
tures s equal to the sum of the market value of cxpenditures on al! different
types of consumption goods. Suppose that there are NV types of consumption
goods. For each type of good. there is a price and a physical volume of
consumption. Thus, the nominal value of consumption. denoted P,€°, is
egqual 1o

PCC = PC + Png + PO+ f’\'(‘\' (2.5)

We then calculate the “average price” of consumption goods by con-
structing a price index, denoted Pe. which s a weighled average of all the
prices of the individual types of consumption goods. The typical way to
calculate this index for year f (£, is as follows:

.-'P”-. :P“I. .i)l{. : ;).\_I |
o=yl + A= « W + o n'-[ (2.6)
Pe ‘](Pm-’) ' '("-Pzn' 1( P_a.n"] ) 'f'.\-n"J
Here, the weights wy, wa. ... wy reflect the varving importance that is

attributed to the various individual prices. Prices with a large weight have an
important cffect on the overall price index. The sum of the weights is equal




Chapter 2 Basic Concepts in Macroeconomics

to 1.} The prices Py, P, Pay. and so on., arc the prices of the goods in a
“base year,”” denoted as time 0. The resulting price index is sometimes
called the constumer price index (CPI} or the consumption price deflator.

Note how this price index works, At time 0, the ““base yvear.” the price
index is exactly equal to 1.0 by construction, since all prices are equal 1o
their base-year values. Suppose that in year ¢, all prices are twice their base
year value. That is,

PiPy= PyiPy = Py/Py =" = PyiPw=2

Then, the consumer price index in year : would be P, = 2. In calculating the
index, the weights do not change from year to year. Thus, the price index in
any given year is a weighted average of the prices in that yvear relative to the
base year, using the constant set of weights.,

The reat value of consumption C, is then equal 1o the rominal {market)
value of consumption expendilure divided by the consumption price deflator
of the corresponding vear:

nominal consumption expenditure P,
C = ; P - = e 2.7)
Fe P,

Changes in the real value of consumption can be attributed to changes in the
physical volumes of consumption of the various goods rather than to
changes in the prices of the goods. The time serics for the United States of
arominzl consumption expenditures. real consumption expenditures, and the
price deflator between 1980 and 1990. arc shown in Table 2-7. Noltice that by
construction the nominal consumption equals the real consumption in the
base year. in this case. 982

Just as we have described the construction of a consumption deflator,
it is possible to construct a deflalor for investment spending {P)), govern-
ment spending (Pg). exports (Py), and imports (Pyy).

Real GDP

It is useful to have a measure of real production in the cconomy, so that
when GDP changes, we know whether the change 1s due 1o prices or 1o real
production. To calculate real production. we think of the GDP of the econ-
omy as equal to the product of the “‘average™ price level in the economy,
multiplied by the level of real production in the economy. That is, if we start
with GDP at current market prices. then we ¢an sct GDP cqual to the
product of & price index P. called the GDP price deflator, and the rew! GDFP
(an index of physical production):

GDP = PQ (2.8)

F Typivally, the weight given w commodity | is equul to the share of consumption of
commadity | in the total consumption hasker, s determined by o survey of consumption
patterns in a given base year. Thus, w, = PO PCin the year of the sirvey upen which the
consumplion price index is based.
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TABLE 2-7

NoMINAL CONSUMPTION AND Rial CONSUMPTION
IN THE UNITED STATES, 98— [99()

Nominal Real Price
Consumption Consumption Deflator of
(current US$ (1982 USS Consumption
Year billions} hillions) (1982 100y
1980 $1.732.6 $2.,004.4 86.6
1981 1.915.1 2.024.2 94.6
1982 2.050.7 20507 1H{H).0
1983 2.234.5 2.146.0 1041
1984 2.430.5 2,249.3 08,1
1985 2.629.0 23548 1116
1986 2,797.4 2.446.4 114.3
1987 3.009.4 25158 119.6
968 3.238.2 2.606.5 124.2
1589 3.450.1 26368 129.9
1990 3,638.1 26822 136.4

Source: Economic Report ol the President, 1991 ¢ Wasttington, 100
U8, Government Printing Office, 19990, $abdes B0 B2 R-3.

The trick 1s to separate nominal GDP into # and ¢ in a sensible way. {Nole
that £ is a deflator, or price index, for all of GDP. while P, is a price deflator
Just for consumption expenditures).

The standard method of constructing (0 is this. We start with the defini-
tion of nominal GDP in equation (2.2) as the sum of final ¢xpenditures
throughout the economy. Then, we usc the price indexes for consumption,
investment, government spending, exports. and imports to calculate a time
series of real expenditures for each of these categores. For example, nomi-
nal consumption expenditure is divided by the price mdex £2ina given year.,
in order to find real consumption expenditure €. Reul /. . X, and M are
found in the same way. Note that the price index for cach component of
GDP is equal to 1 in the base year, so that in that year, nominal and real
expenditures are the same,

Omnce we have found these real expenditures, we can define real GDP
{denoted as () as the sum of the real expenditures:

Q=C+1+ G+ (X -IM (2.9)

Once we have uscd (2.9) to give us real gross domestic product., (), then we
can compute the GDP price deflator 2 using the formula 12103, which is
simply a rearrangement of cquation (2.8). Specifically. our formula for £ is
_ GDhP
¢

P (2,10)
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Note that we calculate the price index in an indirect, or ““implicit.”” way. We
first take nominal GDP and construct a measure of real GDP, or Q. Then, P
is found implicitly as the ratio of GDP te (0. Thus. the resulting GDP price
deflator is also somelimes called the implicit GDP price deflator.

By way of illustration, let us take a primitive economy that produces
only two goods, apples and oranges. Now we know that it is impossible to
add apples and oranges, as the old saying goes. To solve this problem, Table
2-8 shows how to construct the nominal GDP. real GDP. and the GDP price
deflator. The information is for the vears 1982 (the base year) and the current
year 199]. Nominal GDP is calculated simply by multiplving price times
quantities for apples and oranges and then adding up the two values. Real
GDP is found by multiplying the quantities in the given year by the prices in
1982, The implicit price deflator is found by dividing nominal GDP by real
GDP.

Now consider the actual GDP data for the United States. Table 2-9
shows the data for real GDP with a base year of 1982, Note that nominal and
real GDP were ¢equal in the base year, (This is. of course, a matter of
definition. } Note too that while nominal GDP went up from 1981 to 1982, the
real GDP actually declined. Thus, actual production fell in 1982—it was a
year of recession—but inflation was sufficiently high that nominal GDP rose
nonetheless. Note as well that real GDP rose every year from 1983 through
1990, an eight-year stretch that saw the longest peacetime cconomic expan-
sion in U.S. history,

TasLe 2-8

CaLcuLAaTION OF GDP AND THE GDP DEFLATOR:
AN ExaMPLE

1982 1991

(a) Physical outputs (pounds)

Apples 30 34

Oranges 50 80
(b) Prices ($/pound)

Apples S1.30 $2.00

Oranges 1.00 1.40
{¢} Nominal expenditures (a X b)

Apples $45 s 72

Oranges 50 112
(d} Price indexes {1982 = 1.0}

Apples 1.0 1.33

Oranges 1.0 .40
{e) Real expenditures {c/d)

Apples $45 554

Oranges 50 80
(f) Nominal GDP (current prices) $95.00 $184.00
(g} Real GDP (1982 prices) $95.00 $134.00

(h) GDP deflator (fig) 1.00 1.37

33
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TABLE 2-9

NoMINAL GDP., aND THE GDP DEFLATOR,
1981990

Real GDP
Nominal GDP {billions of

(billions of constant

current 1982 GDP Dellator
Year dollars) dollars) (1982 - 1))
1980 $2.684.4 S3.131.7 85.7
1981 3.000.5 31936 iy
1982 31148 31148 [4H).4)
1983 3,355 9 3.231.2 3.9
1954 37248 345873 (.8
1985 31,9741 35819 (09
1986 4,197.2 3.687.4 [13.8
1987 4,486.7 1.820.0 I17.5
[988 4.840.2 3.U8K.6 121.4
[989 35,1632 4.087.6 1263
[990 5.424 .4 4.126.2 131.3

Source: Economic Repaort of the President, 1991 e Washinprron, 13070 148,
Government Printing Office. 1998, Tubles B-X and B-9.

2-3 FLOWS AND STOCKS IN MACROECONOMICS

Now we must [00K at two more key concepts of macrocconomics, flows and
stocks. A flow is an economic magnitude measured ay o rate per unit of time,
such as the production of Cadillucs per week, the consumption of I'rench
wine per year, and the total output of the economy per quarter. A stock, on
the other hand. is a magnitude measured et a point of tinie, such as the total
number of two-story heuses in London in {900, the number of known Rem-
brandt paintings as of today. or the total holdings ot gold of the U.S. Trea-
sury in December 31, 1990.

Most of the concepts that we have discussed so far are flows; GDP,
GNP, domestic income, Investment, government spending. A few coneepts,
such as the amount of capital in the cconomy, are stocks. In this scction we
want to focus on specific flow-stock relations that are especially important in
MACTOECONOMICS,

Investment and the Capital Stock

The capital of un economy s its accumulated stock of residential structures,
machinery, factories, and equipment that ¢xist at 4 point 10 time and that add
to the productive power of the economy. (Residential structures add to the
productive power of the economy in the sense that they raise the capacity of
the economy to provide housing scrvices to the population.) fnvestimnent
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spending is the flow of output in any given period that is used to maintain or
to increase the capital stock of an economy. Thus, we have the identity

K:K|+J (2-11}

where K refers to the stock of capital at the end of the current period. The
equation holds that the stock of capital at the end of the current period is
equal to the stock of capital at the end of the previous period (K_ ) plus the
investment during the period just ended. Or, to put this another way. the
change in the stock (K — K_,) is equal to the flow (£).2

Actually, however. we must specify the relationship between the capi-
tal stock and investment a bit more carcfully. The problem is that some of
the capital stock wears out just from old age and use. The wearing-out
process is known as depreciation. which we will denote DN. Becausc of
depreciation, we must rewrite (2.11) as (2.11°):

K=K_,+1-DN (2.11")

The investment flow [ is called “"gross.”” or total, investment. while 7 minus
DNis called “'net™ investment. Thus, the change in the stock of capital (K —
K_))is equal to the flow of net investment (/ — DN), In the United States in
1990, gross investment was $745 billion (Table 2-1), and depreciation was
estimated at $576 billion. Thus. rer investment was $169 billion.

Note that macroeconomists use the term “'investment™ somewhat dif-
ferently from the colloquial usage. In the usage of macroeconomics. invest-
ment refers to the purchase of new capital in the economy, not the trading of
existing capital from one person to another. Thus. when a new house is built,
that is investment in the macroeconomic sense. On the other hand., when
on¢ person buys an cxisting house from another person, no investment has
taken place in thc macroeconomic sense, even though the buver may con-
sider that she has indeed mude an investment.

Saving and Wealth

Wealth and saving also represent 4 stock-flow relationship like that between
capital and investment. Saving, S, is the part of current income that is not
consumed, but is instead used to accumulate financial wealth, which we
denote as W. Suppose. for example. that the Smith family has a total income
of $30,000 in 199C. which includes all income from labor and capital services,
for example, bank accounts and shares of stock owned by the family. If the
family’s consumption is 524,000 for the ycar, and the rest of the income is
used for saving, the stock of wealth at the end of 1990 will be $6,000 higher
than it was at the end of 1989. In formal notation,

W-w,=35 (2,12)

Once again, we see that a change in a stock variable, W, is equal to a flow
variable, S.

* Throughout the book. we adopt the convention that variubles with no explicit time
subseript refer to the current period unless otherwise indicated. Variables of previeus or [uture
pericds are indicated by a subseript which subtracts or adds, respectively. the corresponding
oumber o periods.
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The Current Account and Net International Investment Position

A third crucial stock-flow relationship is that between a country’s current
account (CA} and its net international investment position (NFIP). As we
shall sec in later chapters. the current account of an economy is o [Tow
variable measuring the rate at which the residents of a country wre borrowing
trom or lending to the rest of the world. When the current account is positive
in a given period, then the nation’s residents are, on n¢t balance, lending
funds to the rest of the world (some residents may be borrowing, but this
borrowing is less in total than the total lending that s also taking place).
When the current account balance is negutive. it means thal duomestic resi-
dents are, on net balance. borrowing from the rest of the world.

The ner international investment position (NIHP) measures the net
stock of outstanding loans between a country and the rest of the world as a
result of past borrowing or lending. When the NIIP is positive, it means that
domestic residents have a stock of net cfaimys against the rest of the world;
that is, the rest of the world, on net, owes money to the country. We say thal
the country is a net creditor vis-a-vis the rest of the world. When the NI s
negative, it means that the domestic residents have a stock of net deht, or
owe net funds, to the rest of the world, Such & country 1s a net debtor,

The formal stock-flow relationship s hike the others we have looked at:

NIIP = NIIF.;, ~ CA {2.13)

The change in the stock, NIIP — NIIP_,, is equal to the flow, CA.

At the beginning of the 1980s, the United States was a net creditor of
the rest of the world (NIIP equaled $140.9 bilhon 1 1980). Since 1982,
however, the United States has run large deficits in ity current account,
which succeeded in turning NIIP from a positive to a large negative number,
As of the end of 1988, the WIIP of the United States had reached ubout
—$500 billion.” In later chapters, we shall see what the implications of (his
kind of net indebtedness are.

Deficits and The Stock of Public Debt

A fourth important stock-flow relationship that we will use repeatedly is thal
between a government’s net stock of debt, Dr, and its budget deficit, DEF,
which is a flow. The government collects revenues mainly from taxes. It
spends money to purchase goods and services and to make income transfers
to the public. Very rarcly do the figures for revenues and expenditures of the
government coincide, however. When expenditures exceed revenue, we say
that the government runs a budget deficit. When revenues exceed expendi-
tures, by contrast, the government runs a budget surpius.

In general, the government ““finances™ its budget deficit; that is, it pays
for its expenditures in excess of revenues, by borrowing. Through its trea-
sury, the government issucs bonds which it sells o the public, or to banks,
or sometimes to the central bank. The stock of the government’s debt (%)
rises when there is a budget deficit (DEF = (), and falls when there is a

¥ Recent revisions. hased on new gstimates of the value of LS. investments abroad,
have placed the NIIP at about —3360 billion for 1990,
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TasLe 2-10

THE RELATIONSHIP BETWEEN STOCKS AND FLOWS:
SOME EXAMPLES

Relationship:
Change in Stock =
Stock Flow flow
Capital (K) Net investment (7 — DN) K—-K =1/
Financial
wealth (W) Saving (8) W-Ww, =35
International
investment
position (NIIP} Current account (CA) NIIP - NIIP ;, = CA
Governmen!
debt (D¥) Budget deficit (DEF) Dy — D¢ = DEF
budget surplus (DEF < 0). In formal terms. we write
b* — DY, = DEF (2.14)

The change in the stock of debt is ecqual to the deficit. which is a flow.

In the United States, the government budget has been in deficit for 29
of the 31 years between 1960 and 1990. As a result, the stock of debt of the
federal government held by the public has increased from less than $300
billion in 1960 to $3.2 trillion as of September 1990. Of this total. about §2.2
trillion is held by private investors, almost 20 percent of it by foreigners. (As
we shall see later, an additional amount of government debt is also held by
the U.S. central bank, the Federul Reserve System.)

Tabie 2-10 summarizes this introduction to the relationships between
stocks and flows that we have discussed here.

2-4 SOME INTERTEMPORAL ASPECTS
OF MACROECONOMICS: INTEREST RATES
AND PRESENT VALUES

Many key macroeconomic issues involve choices that not only take place in
time but that involve decisions about timing. A houschold’s decision of how
much 10 save in a given vear is really a choice about time: whether to
consume now or whether to consume later. By saving today, the household
forgoes current consumption in order to increase its consumption in the
future. When this happens, we say that the household is muking an intertem-
poral choice, a choice involving the allocation of consumption at different
points in time. A firm’s choice of how much to invest in a given year is also
intertemporal. Essentially, the firm must decide whether to forgo current
dividends or to borrow more now in order to increase its future output
capacity and create higher profits later.

We shall study optimal intertemporal choices at great length in the
coming chapters. At this point, we need only introduce two crucial elements
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in the analysis of intertemporal decisions. interest rates, amd nel present
vilues.

Interest rates are simply the terms at which money or goods today may
be traded off for money or goods at a future date. Suppose, for instince. that
the interest rate in the bank is 10 pereent per yeur. This means that an
additional $1 deposit toduy will vield $1.10 next year. To have $1 next yeur
requires a deposit today of about $0.91 (- $1/1.11. We can say, then. that the
present valiee—that is, the value todav—of $1 next year iy egual to $0.91.

Using interest rates. we can translate o given time path of money in the
future into a present value today. Suppose. for example, that interest rates
arc 10 pereent per year. and you want to find the present value of having §1
in each of the next two yvears. We have Just seen that $1in ene year's time
has u present value of $0.91. An extra $1 in two years time ¢an be obtained
by depositing about $0.83 today. since $0.83 « 110 < .10 s approximately
equal (0 $1.0. Therefore, by depositing $1.74 (= $0.91 | $0.83) today, vou
can have $1 in each of the next two vears. Briefly, then, the present vidue of
an income stream of $1 next vear and S1 the vear after is $1.74,

More generally, suppose that the interest rate iy per year. Let os
calenlate the present value of a stream of future income denoted us SY) in
year I, SYsinyear 2. $¥5in year 3, and so on. upto S¥yvimyvear N Inorder to
achicve SY, in onc vear's time, we would need $Y 00 - i today. Similarly,
in order to achieve SYxin two year's time. we would need $ Y200 v i) loday,
When we carry out this operation for cach of N vears, we find the present
value of the entire income stream (o be equal to

AU A SO § ()
A~ 0~ - T

In muny cases, a household. a firm. or government must decide
whether to invest Sf, today in order to receive an income stream of future
SY’s. To sce whether it is worthwhile (o undertake the investment, one can
cither compare the present value of the income stream with the cost of the
investment. or onc can calculate the nel present value INPV) of the invest-
ment by subtracting %4, and adding up the present value of its fulure income
carnings:

PV =

(2.15)

Sy, Y- $¥n

+ S -
(1 +iy =+ F (0 + N

NPV = —f; 4 (2.16)
It the NPV is positive, the investment is a good idea; if it is negative, |t
should be rejected. (We analyze investment decisions in far greater detail in
later chapters.}

One special and very important case involves an mvestment that pays a
given amount of income per period forever. Consider a bond that pays §Y
per year tforever (such a perpetual bond is known us consaf). Ity present
value PV today may be calculated as follows:

¥ 94 (9%
T s R T 2.17)

This formuta is an infinite sum. The value of this mfinite sum is casy to find
inasmuch as the sum s a geometric progression. From simple algebra, we
know that the following holds:

a : |
lta+e+at+ - v+ —
(- u)
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The sum in (2,17) cun then be rewritten as
¥
(r+ u

+£|""ﬂ:+t‘.l:g ;_...__H.-\" b ]
where ¢ = /(1 + /). Thus. we find that PV = $¥/(1 + )1/l = &), with ¢ =
(L + ). It is then straightforward to calculate that
3y

!

PV (2.17a)

2-5 THE ROLE OF EXPECTATIONS

At the time that economic agents—houscholds, firms. the government—
make intertemporal choices. they are gencrally uncertain about the future. A
business firm contemplating an investment needs to know the future path of
income that will result from the investment. Butl fulure earnings can be
estimated only with considerable uncertainty. If there (s @ boom in the fu-
ture, then the future earnings may be high; it there is a recession. then the
carnings may be low. But the actual exact future state of the economy is
virtually unknowabilc,

This is why households and firms have to formulate some expectations
about the future in order to make most intertemporal choices. Indeed. they
must often cope with complex assessnents of the relative likelihoods of
many different possible events—the educated guesses that households have
to make about the future value of income. for example. We will denote these
expectations about future income as ¥¢, and Y.{ will signify the cxpectation
of the value of ¥ next period that is formed in the current period (before Y
is actually known), Thus. if we say that Y. = $1,000, it mecans that the
economic agent expects that income next year will be $1.000. (Expectations
are formed not just about income. of coursc. but about prices, GNP, and
other variables of cconomic importance.)

A great debale has gone on among ¢conomists and psychologists in
recent years over the ways that economic agents actiraffy [ormulate their
expectations about the futurc and the wavs that macroeconomists should
assume they do this in thoir theoretical models. Some economists believe
that individuals rely on simple “‘rules of thumb™ in forming expectations.
Others believe that individuais use complicated decision-making processes
to arrive at their expectations about the future.

Perhaps the simplest rulc of thumb is to act as if next year is going to be
like this year. a “rule’” that is called static expectations. Formally. static
expectations would be represented as the assumption that

Yo=Y (2.18)

, Another simple rule of thumb that we will encounter later is that of adeptive
expeclations. In this view, individuals update their c¢cxpectations about
: the future depending upon the extent to which their expectations about the

present period turned out to be wrong. To describe this. let Y signify
the expectation of ¥ in this period that was fieid as of the previous period. In
that casc, (¥ — }*) represents the error in the forecast that was made in the
previous period: that is, the amount by which the forccast turned out to be
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wrong. Under adaptive expectations. ¥ .5 is tormed this year by updiating 1he
cxpectations ¥ by a fraction I' of the torecast error:

Y./ =¥ + 1}V - ¥) (2.1
where 0 <2 | < 1, By rewrniting (2,191 we see that the lorecast of nest year™s
value of Yisin fact a weighted average of fast vear™s forecast and Hids veuar's
aoineaf value of Y

Yi=iu -ty -1y (2.2
Note that when |7 = 0, cxpectations are completely nnchanging period to
period: Y. = Y. When I' = [, expectations are stahic.” in that } Y

In recent vears., many economists have wgued. and argucd persua-
sively. that these mechanicil models of expectations are L oo crude. indi-
viduals should use more sophisticated means of forming cxpectations, they
say, especially when high stakes are involved. as when, for cxample. a
business must make an investment decision. ‘These cconomists have argowd
that individuals and firms use all available information, together with whal
they understand about the cconomic moedel governing the cconomy. when
they formulate their expectations of future economic variables. The general
hvpothesis that individuals make efficient use ol all wviilable information s
known as the rational expecrations {REy hivpoihesis,

The assumption of RE does not, by itselt. sav much about the specific
expectations held by economic agents. To specify actual Vo0 under the RE
hypothesis, we would have to know what economic modei the individual is
using and just what economic information he or she hus wt hand . Hut the R
hypothesis does say several important things nonctheless, It implies, among
other things, that people do incorporate readity wvitluble informidion into
the formation of their expectations. that people do not make smipie s
repeated crrors if the good information that will prevent such crrors is pub-
licly available, and that people’s expectations should be consistent with the
economic model they believe 1o be in effect. In later chupters, we have much
more to say about the empirical content of the R hypothesis,

2-6 SUMMARY

Muacroeconomics is the study of aggregate cconomic behuvior. and aggregate
measures of cconomic activity arc its building blocks. Crraay domestic prod-
st 1s the total value of the current production of finul goods amd services
within a national terrory during a given peniod of time. To sdd ap all the
final goods and scrvices. 1t 1s necessary to express them in a conumon unit ol
measure, typically in monetary units (doltars i the United States, pounds in
the United Kingdom, and so on). In addition to adding up the final goods and
services produced in the economy. GDP may also be tound hy summing up
the vafie added (the market value of output minus the market value of
inputs) produced in each sector of the economy. A third way to obiain GDP
is to add vp the incomes of all the factors of production used i producing
domestic output.

Crrossy national product 15 the total value of income received by the
domestic residents in & given period of time, The difference between GDP
and GNP is the net facror income received from abroad, cqual W the earn-
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ings of domestic residents on foreign profits. loans, and worker remittances
minus the earnings of foreigners in the domestic ¢conomy. Whenever do-
mestic factors of production abroad are paid more than foreign factors of
production working in the domestic economy. GNP will be higher than GDP.

GNP per capita, that is, per persoen. is the most commonly used mea-
sure of economic development. Countrics with high levels of GNP per capita
are presumed to have a higher level of economic well-being than are coun-
tries with lower levels of GNP per capita. However, there is more to eco-
nomic welfare than GNP per capita. First, GNP misses things, [t measures
output at marke! prices. not at the true social value of output. It alse omits
transactions that tuke place outside the moncy ¢cconomy. Second. the eco-
nomic well-being achieved by a given value of GNP depends on the purchas-
ing power of. say, S1in different economies. Third, GNP per capita does not
take into account the degree of income inequality in an economy. In many
cases, poor countrics with relatively equal income distributions show higher
indicators of social well-being than do richer countries with less ¢qual in-
CoImes.

To make meaningtul comparisons. it 1s crucial to know whether
changes (or differences) in macroeconomic variables reflect changes (or dif-
ferences) in the prices of goods or changes in their physical volumes. In
other words, it is necessary 10 know whether changes are nominal or real. A
10 percent rise in GNP. for example, may result from all prices and wages
increasing by 10 percent or from physical output rising by 10 percent. Since
there are many goods and services in the economy, measuring aggregale
price movements involves the calculation of an *‘average price.” or price
index. Nominal GDP, for example. is the value of production at current
market prices, Real GDP is the value of production at the prices of & given
year, known as the base vear. The implicit GIDP price deflaror is the ratio of
nominal GDP to real GDP.

A flow is an economic magnitude measured as @ rate per unit of time. A
stock is a magritude measured at a point in time. The capital stock of the
economy, for example. is the accumulated steck of residential structures,
machinery, factories, and equipment that exist at a point in time. Investaent
is the fow of output in any given period that is used to maintain or to
increase the capital stock, Other examples of stock-flow relationships like
that between capital and investment are saving and wealth, the current
account and the net international investment position, and fiseal deficits and
the stock of public debt.

Many key macroeconomic issues involve choices about time, Saving.
for example, involves a choice between consuming now and ¢ensuming
later; it is, thus. an intertemporal choice. Two key building blocks in the
study of intertemporal decisions are mnterest rates and present values. The
interest rate is the terms at which moncy or goods today may be traded off
for money or goods at a future date. Using interest rates, it is possible to
translate a given time path of money in the tuture inte a present value today.

Houscholds, firms, and the government generaliy must make intertem-
poral choices in the face of uncertainty about the future. Thus. most inter-
temporal choices require economic agents to form expectations about the
future. At the least, expectations must be formulated about future income
and prices. How economic agents actually form their expectations has been




42  Part I Introduction

a topic of much debate. Some economists argue that individuals rely on
simple *‘rules of thumb™; others believe that they use complex decision-
making processes to arrive at therr expectations aboul the future.

The simplest rule of thumb is a beliet that next year will be like this
year, a rule called staric expectadions. Individuals may also update their
expectations about the future based on their previous crrors in furecasting, a
process called wdaptive expectations. A more sophisticated mechanism
known as rationreal expectations specifies that agents make efficient ause ol all
available inlormation and their understanding of the ceonomic model gov-
erning the cconomy in order to formulate their expectations. Empirical evi-
dence on how people actually form their expectations is. however, not con-
clusive.

K ey Concep s w— S —

gross domestic product capital stock

gross national product saving

current production wealth

final goods current aceount
intcrmediate goods nel nternabonal investment
value added position

net fuctor income from abroad fiscal deficit

circular low of income public deht

(iNP per capita intertemperal choices
price index mnterest rates

nominal GDP net present values

real GDP ¢xpectations formition
base vear mechanisms

implicit GDP price deflator static expectations
flows adaptive expectlations
slocks ratienal expectations
investment

Problems and Questions e —

1. Should the value of the following transactions be included as parl of
GDP? Why?
a. A consumer pays for a meal at a restaurant.
b. A company buys an old building.
¢. A supplier sells computer chips to a firm that maukes personal com-
pulers.
d. A consumer buys a car from a dealer.

2. A fuctory that produced televisions closes this year. How would GDP
be affected? How would this change be detected when using the expenditure
micthod to calculate GDP? The valuc-added method? The domestic income
method?

3. What would happen te the discrepancy between GDIP and domestic
income if the rate of depreciation of the stock of capital in the ceonomy
rose? Why?

4, During the late 1970s and early 1980s, many Latin American countries
became highly indebted. How would this affect their net factor payments?
Which was larger in those countries during that pernod, GDP or GNP?
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$. Does a higher GNP per capita necessarily imply higher welfare? What
other elements should be taken into account to evaluate economic well-
being?

6. Consider a simple cconomy with only three goods. The market price of
each good is £, = 5. P, = 10. and P+ = 15. The production (and consump-
tion) of each good during 1990 was (0, = 20, ¢ = 25, and = I

a. What is the value of nominul GDP?

b. Construct a consumer price index using as weights the share of cach

good in total consumption.

¢. Assume that in 1991 prices rise to P; = 6, £~ = 12, and P, = 17 and

quantitics produced (and consumed) go to @y = 21, 0s = 27, and ;s —
11. Calculate the value of nominal GDP and real GDP, using 1990 as
the base year. What is inflation, as mcasured by the GDP deflator?
What is the real rute of growth of the economy?

d. What does your answer tell you about the importance of using price

deflators?

7. Are the following ccenemic variables stocks or flows?

a. The income of a bluc-collar worker.

b. The wealth of that same worker.

e. The net factor payments 10 the rest of the world.

d. The value of ail the houses in the economy,

8. Suppose that the stock of capital in the cconomy is the same as last
year's. Assuming a positive rate of depreciation, was there any gross invest-
ment in the economy? Waus there any nct investment?

9. Consider an investment project that costs $100 to get started and yiekls
$50 for the next threc years and then stops being productive.
a. If the interest ratc is 10 percent, what is the present value of the
project?
b. How does your answer change if the interest rate rises to 15 percent?
Why?
10, What is the importance of expectations for economic behavior?

11, “Suatic expectations is a special casc of adaptive expectations.”™ Dis-
cluss.
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often coming from the supply side of the economy, ¢an be important. One
type of supply shock is & change in the relative price of a key input in the
production process, The large swings in world oil prices since 1973 have
been the most evident supply shocks in the world economy in the pust two
decades,

3-1 MACROECONOMICS AS THE STUDY OF ECONOMIC
FLUCTUATIONS

To get started on the study of output and employment fluctuations. we must
discuss several key concepts. The first is the unemployment rate itself. The
“unemployment rate’ is a measure of the total number of uncmployed per-
sons as a proportion of the lubor force. The simplicity of this definition is
deceptive, however. Who is "uncmploved™™ 7 Someonc who is actively look-
ing for a job? A jobless person too discouraged to look for work? A person
who works a few hours per weck at odd jobs but would like to work on a
more steady basis? We shall see that seemingly simple concepts can in fact
become quite problematic.

When employment fluctuates, so too does output, since output is pro-
duced using labor inputs. Just as we measure the ¢xtent to which employ-
ment falls short of the full-employment level, we also can measure the extent
to which output falls short of the level that would be produced if all fabor
were fully employed. We use the concept of potential output 1o represent the
level of output that the economy can reach when all productive factors,
especially labor, are at their fully employed levels. Because some unemploy-
ment of labor and other factors of production is normal. current oulput 1s
generally lower than its potcutial. The outpis gap measures the difference
between potential and actual output.

These concepts have a very significant practical implication. Economic
performance is not only measured in terms of the general trend of output. but
also in terms of whether the output gap is increasing or decreasing. Arthur
M. Okun, chairman of the U.S. Council of Economic Advisors under Presi-
dent Lyndon Johnson, was a leading analyst of the output gap. In studying
the relationship between unemployment and output. Okun found with great
regularity that a reduction of unemployment of [ percent of the labor force in
the United States was associated with a risc in GNP and fall in the output
gap of 3 percent. Known today as Okun'’s law, this relationship has proven
to be quite robust in the United States and applicable in other countrics as
well, though with a different factor of proportionality between unemploy-
ment and output,

Within macroeconomic analysis, two types of economic fluctuations
are of particular interest. Long and sustained deviations of unemployment
from historical averages are certainly one type. Cases of a continuing period
of intractable high unemployment include that of the Great Depression in the
1930s, that of Western Europe from 1975 to the late 1980s. and that of Latin
America in the 1980s. These cases are illustrated in Figures 3-1a through
e,

Of equal interest are synchronized shifts in émportant macroeconomic
variables around a trend, a phenomenon known as the business oyvele. Un-
like periods of sustained unemployment. business cycles represent shorter-
term fluctuations of output and employment, typically lasting three to four
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Figure 3-1a
Unemployment in the United States, 1925-1945

fFrom U.S. Historical Statistics, Series [D-80-86.)

Figure 3-1b
Unemployment Rate in Europe, 1965-1985

fFrom Organization of Economic Cooperation and Development, Feonomic Outlonk
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Figure 3-1c
Unemployment Rate in Latin America, 1980-1990

(From ECLA, Prelimimary Overview of the Economy of Latin America and the Caribbean,
United Natfons, New York, 1990.)

years. A key feature of busingss cycles is that important macroeconomic
variables—output, prices. investment, business profits, and various mone-
tary variables—tend to move together in a systematic fashion. This basic
characteristic of business cycles was carefully documeated in path-breaking
studies by Wesley Claire Mitchell, who undertook his work as an associate
of the National Burcau of Economic Research (NBER}. the institution that
is still the official arbiter of business-cycle trends in the United States,!

Much of modern macroeconomic research is devoted to the study of
business-cycle fluctuations. Business-cycle research is, in fact, an area of
great controversy. Despite heated debates in recent years, there is no single
shared paradigm for explaining these cycles, but rather several diffcrent
ones: the Keynesian paradigm tn its many variations, the new classical
paradigm, and the monetarist paradigm, to name only the most important
schools of thought. These labels can, however, hide more than they reveal,
since important overlap exists among these different approaches.

In this chapter, we begin our discussion of macroeconomic fluctuations
and consider the major theories about them. Then, in Parts IT and 111, we put
the issue of output fluctuations aside in order to develop the building blocks

! Mitchell described his key findings in the book Whar Happens During Business Cyeles?
(New York: National Bureau of Economic Rescarch. 1951). To this day, the National Bureau of
Economic Research is the organization that judges whether the 1.8, economy is in a recession
or boom and decides on the specific dates of business cvele peaks and troughs.
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of macroeconomics—consumption, saving., investment, and the monetary
system. In fact, it is casier to discuss these subjects under the unrealistic
assumption of full employment. In Part IV. we return 1o the topic of output
fluctuations in much greater detail, using the building blocks that we have
developed.

The major theories of macroccenomic fluctuations rely on ideas of
aggregate supply and aggregate demand, to which we now wurn.

3-2 THE DFTERMINATION OF AGGREGATE SUrrLy

Aggregate supplyv is the total amount of output thut firms and houscholds
choose to provide, given the pattern of wages and prices in the cconomy.
Firms decide on how much output they want to supply in order to maximize
profits. taking into account the price of output, the costs of inputs, the stock
of capital, and the available production technology. Houscholds also make
supply decision, how much labor to supply. based on the level of the real
wage.

In practice, optimal supply decisions can be very complicated. TFor
example, a firm might decide on how much o produce based not only on
current prices, but also on expectations about future prices since some of
today’s production will be sold in the future. Similarly. houscholds might
make their labor-supply decisions on the basis of cxpected luture wages as
well as current wages. In the discussion that follows, we largely ignore these
complications, focusing instead on the case in which supply decisions are
hased entirely on current wages and prices.

The concept of aggregate supplyv is also complicated by the fuct that
there are many kinds of goods in the economy. produced by u very large
number of firms and households. Aggregating all these various producers 1o
arrive gt a concept of aggregute supply involves statistical issucs that are
quitc complex. As we cstablished in Chapter 2, our theoretical framework
ignores these complications and assumes that the cconomy produces a single
output. (Later, in Chapter 21, we add a bit of realism by distinguishing two
types of domestically produced goods, traduble goods and nontradable
goods.)

With these simplifying assumptions in mind, we now turn (o the aggre-
gate supply curve for the economy which describes the relationship between
aggregate output and the price level. We start with a production function for
an individual firm.

The Production Function

Economies are composed of a large number of firms that use capital (K} and
labor (L) to produce output (Q). The capital of the firm is its factory, ity
equipment. and its inventories of goods. We summarize the tolal capital by a
single variable, K. We also assume that the level of technology . denaoted by
7. determines how much output is produced for a given level of K and £ A
rise in 7, then, indicates some technological improvement in the production
process that results in higher output. For simplicity. we also assume there s
only one standard production function which applies to ciach firm in the
gconomy,

Q=K. L 1) 3.1

-+




where the plus sign below each variable indicates that each has a positive
influence on output (a minus sign would indicate a negative effect).

In equation (3.1}, output is a function of the capital and labor used in
production and of the state of technology. For example, the production of
cars at General Motors depends on the machines, buildings, and inventories
that the company has: the total number of employces and the number of
hours that they work:; and the technological knowledge built up inside the
company.

Our time horizon is the short run {(say. a period of two to three years),
during which time we can supposc that the economy’s capital stock is fixed
at the level determined by past investments. During this short-run time
frame, all output fluctuations must reflect changes in labor input because the
level of the capital input is unchanging.

The production function has two important characteristics. First, an
increase in the amount of any input will make output go up. The marginal
productivity of labor (MPL = AQ/AL), that is, the rise in output resulting
from an increase of labor by onc unit. is positive, So is the marginal produc-
tivity of capital (MPK = AQ/AK). Second, we assume that the marginal
productivity of each fuctor declines as more of that factor is used with u fixed
amount of the other factor. Take, for example, an automobile stamping
plant. If only five workers are available per machine, the hiring of another
worker might add enormously to output. If the munager keeps adding labor
without increasing the number of machines, however, she will discover that
the increase in total output generated by each new worker becomes smaller
in every round,

We can graph the level of output as a function of the amount of labor
input (L) for a given amount of K, as shown in Figure 3-2. Notice how the
two assumptions about the production function affect the shape of the curve.
The slope of the curve at any point measures MPL, the marginal product of
labor, because the slope, shown as AQ/AL, measures the increase of output
that results from a small increase in labor input. The fact that the curve has a
positive slope reflects that the marginal productivity of labor is positive; the
fact that the slope gets less steep as more labor gets used reflects the de-
clining marginal productivity of labor. Thus, (AQ/AL) at point B is less than
(AQ/AL) at point A.

Figure 3-2
The Preduction Function with
L Variable Labor Input
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Figure 3-3

Effects of an Increase in the Capital Stock: (a) The Production Function, (b)
the Marginal Productivity of Labor

In Figure 3-3b, the MPL is shown as a function of the amount of labor.
This schedule is drawn for a given amount of capital and a given state of
technology, What would happen if, suddenly, more capital became available
to the production process? Because capital itself has a positive marginal
product, an increase in K would shift the ontput curve upward. as in Figure
3-3a. For any given L, more output would be produced if the inpul of K were
10 rise. Moreover, we also expect that for any given level of £, higher K
leads to an increase in the marginal productivity of L. Thus, the M1, sched-
ule in Figure 3-3b also shifts upward when K shifts up.

So far, we have concluded that the amount of output produced may
vary in the short run as firms use more or less labor in the production
process. Next, we address the guestion of how much labor firms will use.

The Demand for Labor and the Output Supply Function

In Figure 3-4, we show the MPL as a function of L. This graph can be used to
find the level of labor input that a profit-maximizing firm will wish to use. To
see this, Iet us consider how a profit-maximizing firm decides how much
labor to hire. We supposc that the firm sclls its output for a price 7 in the
output market, and that it hires labor at the wage w in the labor market, Each

wif, MFL

(wiP),

i Figure 3-4

The Demand for Labor: The
Marginal Productivity of Labor
La Ly ’ Schedule

|
|
| MPL=L"
1
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additional increment of labor AL raises the labor costs of the firm by the
amount waL, where w is the wage rate. The extra unit of labor generates AQ)
in additional output and. therctore, PAQ in additional revenue. Thus. it pays
1o hire the labor as long as the extra cost, wAL, is less than or equal to the
additional value of output, that is, as long as wAL < PAQ, or as long as {w/P)
<AQ/AL. But, of course, AQ/AL cquals the MPL of labor. The firm should,
therefore, hire labor until the muarginal product of labor input equals the real
wage, wiP.’

In this way, we can determine the amount of labor that the firm would
choose to hire at each level of the real wage. Using Figure 3-4, if the real
wage equals (w/P), , then the firm chooses L, as the amount of labor input. If
wiP equals {(w/P),, then the firm chooses L, as the amount of labor input.
Thus, we see that the MPL schedule is, in fact, the demand schedule for
labor. Note that since the MPL curve is downward sloping. so too is the
demand for labor, in other words, the higher (w/P}, the lower the level of
labor that the firm will want to hire.

Figures 3-2, 3-3, und 3-4 are drawn for a given level of the capital stock
and for a given technology. If capital increases, the level of output associ-
ated with any amount of labor also gocs up, as illustrated in Figure 3-3a. The
marginal product of tabor ulso rises for any given level of L, as shown by the
shift in the MPL schedule upward and to the right in Figure 3-3b. The same
effect also occurs when some technological improvement raises the effi-
ciency of the capital stock (which is like having more capita] in place).

We can summarize these findings by writing the demand for labor as a
function of the real wage (with a ncgative relationship) and the levels of
capital and technology (with positive relationships):

LY = LP(wiP, K. 7) 3.2)
— + +

Using the labor-demand schedule, we can now derive an output supply
schedule which shows the amount of output the profit-maximizing firm will
supply at each level of w/P, K. and r. We simply rcwrite the production
function (3.1) using (3.2), te find

QY = QI[LPwIP, K, 1), K, 7] 3.3)
-+ + + +

Note that 0% is a ncgative function of w/# for an *‘indirect®’ reason: accord-
ing 1o the production function, higher w/P means lower L2, and lower LD
means lower output, Note also that O is a positive function of K and 7, for
direct and indirect reasons. Directly, higher K leads to higher output via the
production function; indirectly, higher X leads to a higher demand for L2
and this also raises output. (A technological improvement works the same

? Notice that what matters here is the nominal wage in terms of the price of output, n/P,
This ratio is semetimes called the prodict wage, since it measures the wauge N units of output,
Sometimes it is uselul to measure the wage relative (0 the consumer price index Pr rather than
the output price, resulting in the ratio wiP.. This alternative ratio is sometimes called the reqf
consumption wage. Ln our simple model, there is only one oulput pood. so that P cquals Pr. In
practice, however, the price of output could readily differ [rom the price of consumption,
especially if part of consumption is imported rather than produced by domestic firms. [n such a
case, the product wage and the real consumption wage will not be the same.
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way.) Equation (3.3) can be written more simply, to show that output supply
is a negative function of w/P and a positive function of K und 7

0= (wiP. K. 7) (3.4)

Note that in (3.3) and (3.4) w¢ write output as * rather than as (4, to
signify that this is a supply equation, meaning that it describes the output the
firm wants to supply if it is (0 maximize profits. Because it refers to profit-
maximizing behavior, it differs from (3.1), the production function. which
expresses a merely technical relationship between inpuls and outpul.,

The Supply of Labor

The next step in determining aggregate supply is to derive the supply sched-
ule for labor. L., as a function of the real wage that houscholds receive for
work.

We start with a simple labor-supply decision in which the houschold
must choose between supplying labor and cnjeying leisure, the se-called
“labor-leisure decision.”” The day has only 24 hours, and ¢very hour more
that is devoted to work is one hour less that can be devoted to leisure; thus
households must choose how to divide their time between the two. In real
life, the labor-supply decision is far more complicated. A worker’s time may
be divided not only between work and leisure but also among many other
activities—on-the-job training, education. and searching tor another job, to
mention only a few.

For this analysis, however. we suppose a very simple siluation in
which a worker must choose only between labor and leisure and in which he
consumes all his wage carnings, which are his only source of income. We
also suppose that he can choose 10 work any numbcr of hours per day, nolan
entircly realistic assumption, but a convenient onc. In practice, ume is not
so ficxible. Workers might have to choose between a standard cight-hour
day, a standard day plus some evertime. half days, or no work at ull.

People receive utility from consuming both goods and leisure, so our
utility function should show the utility level as positively related to the
consumption level, €, and negatively related to the amount of time the
worker devotes to work. L. remembering that higher labor ime meuns less
leisure time:

UL = ULIC, L) {3.5)

Equation (3.5) indicatces that people’s utility increases when consumption
rises and decreases when they spend more time at work,

An indifference curve will show all the combinations of € and /. thal
produce a particutar level of utility. and a map of these curves between
consumption and labor appears in Figure 3-Sa. In this case. the indifference
curves have a positive slope because labor produces “disutility.” Suppose
that a worker is at point 4 in the indifference curve UF, 1 i she inereases her
hours of work by AL, then consumption will have to go up by AC, in order
for her to remain indifferent to the original position at A. Note also that
higher indifference curves are associated with higher utility. Uttlity on the
indifference curve (/L is higher than utility on the indifference curve U1
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Figure 3-5
{a) The Indifference Map; (b) the Wage-Consumption Line

As we move in the northeast direction gfoang the indifference curve £,
agiven increase in labor services AL must be matched by an ever-increasing
amount of consumption AC in order to keep the worker at the same utility
level. In Figures 3-5a and b, AC, is greater than ACy . or, to put this another
way, the slape at point B 15 steeper than the slope at point A.} Here is the
reason. As [ increases, there is less and less time left over for leisure. The
worker is less and less eager to give up her increasingly scarce leisure time in
return for more consumption. Therefore, at a given utility level, cach incre-
mental cutback in leisure must be balanced by an ever-greater increase in
consumption.

How much labor and consumption workers actually choose depends
both on the utility function (as summarized by the indifference map) and on
the real wage level. We can specify the set of consumption-leisure possibili-
ties available to the worker by recognizing that the level of consumption is
simply given by the wage earnings. € = {w/P)L. Thus, in Figure 3-5bh, the
straight line Z, with slope w/P, shows the consumption and labor choices
open to the worker. The Z line starts at the origin, singe if a household works
no hours, it has no income. and thus cannot consume. A rise in the real wage
clearly causes a rotation of the Z line 10 a steeper slope.

The equitibrium amount of labor supply is found by superimposing the
prefercaces, represented by the map of indifference curves, onto the wage-
consumption line. For each real wage, workers will attempt to reach the
highest possible indifference curve. The equilibrium is then the point of
tangency between the corresponding Z line and an indifference curve. If the
real wage is (w/P)y, then workers will wanl to supply L, labor services,
which will enable them to consume . as shown in Figure 3-6a.

We can now derive a labor supply curve showing how labor supply
varies with different levels of the real wage. Suppose that the rcal wage
increases to (w/#);. With higher hourly pay, workers will be able to reach a
higher indifference curve. The relevanl Z line for (w/£); is Z; ; thus, workers

* Technically, the maurginal rute of substitution between consumption and leisurc, which
is measured by the slope of the indilference curve al a given point, increases as leisure de-
creases (and L increases).
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Figure 3-6
(a) Effects of Real Wage Changes in the Amount of
Labor Services Supplied; (b) the Labor-5upply Curve

can reach indifference curve UL, , and the desired supply of labor services is
L. Furthermore, if the real wage rises to (w/P),, then the Z line is Zs and the
equilibrium L is L,. Figure 3-6b plots the hours of labor supplicd as the reul
wage increases, using the information provided by the analysis in Figure
3-6a. As described in this figure, labor supply s upward sloping: a higher real
wage provokes an increase in the amount of labor that workers want to
supply. This phenomenon may be cxpressed as follows:

L3 = L3(w/P) (3.6)
+

Semewhat surprisingly, perhaps, higher wages do not always lead 1o o
higher labor supply. They may, in fact, result in a smaller supply of labor or




have #o effect on labor supply. This is because two forces are at work when
real wages increase, a substitution effect and an income effect, and the latter
works to reduce labor supply when real wages increase. A substitution effect
occurs because higher wages make leisure time **more expensive™”; that is,
each hour of leisure represents a greater amount of forgone consumption of
goods when the real wage goes up. With leisure more expensive. houscholds
“substitute’’ away from it and choose longer working hours,

On the other hand, an incorme effect occurs because when w/P goes up
households arc richer and can afford to choose more leisure. a desired good.
For a given amount of L, higher w/P means that a larger amount of consump-
tion is possible. By the same token. the original amount of consumption can
now be achieved by a smaller number of working hours. If the household has
a target Jevel of consumption spending, for example, it can afford to reduce
working hours when w/# goes up because it can rcach the target with fewer
hours of work.

Thus, the cffect of a rise in wages on the supply of labor is theorctically
ambiguous: the substitution effect tends to increase L, the income effect
tends to decreasc L. The relative influcnce of these two effects depends on
household preferences. Empirical studics, however, tend to support the idea
of an upward-sloping labor supply curve. like that shown in Figure 3-6b.
thereby suggesting that the substitution effect dominates the income effect.
Jerry Hausman of MIT has found a significant positive response of the lubor
supply to the real wage net of taxes for the United States.* A similar qualita-
tive effect has been reported for Sweden, where increascs in tax rates on
labor income. that is, reductions in the net-of-tax wage for u given gross
wage, have provoked a substantial negative response in the supply of labor.”
In what follows, then, we shall assume that the labor supply is a positive
function of the after-tax reul wage.

3-3 THE CLASSICAL APPROACH TQ AGCGREGATE
SuppLY

We have already derived the aggregate supply funciion, shown in equation
(3.4), the demand for labor {3.2), and the supply of tabor (3.5). Now we take
an important step, combining these equations and summarizing the results in
an aggregate supply curve which describes the relationship between the
supply of output and the price level. The shape of this curve remains a
matter of much controversy, in large part because it depends heavily on
what assumptions we make about the labor market, assumptions that are
themselves hotly contested. We start first with the ¢lassical approach: then
we turn to the Keynesian approach.

The simplest version of the classical approach assumes that, for any
price level, the nominal wage ts fully flexible and adjusts to keep the supply
of labor and the demand for labor cquilibrated. Thus, the real wage is deter-
mined so as to clear the labor market. Labor is always fully employed, in the

* See, for example, his article "Taxes and the Labor Supply,” in Alan Auerbach and
Martin Feldstein, eds., Handbook of Public Economics (New York: Elsevier Science, 1985),
Hausman's work is discussed in more detail in Chapter 7.

* Charles E. Stuart, *"Swedish Tax Rates. labor Supply and Tax Revenues.” Journal of
Political Econcmy, October 1981,
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precise sense that firms want to hire as much labor., L7, as workers wanl (o
supply, L*, at the real wage set in the marketplace.

This classical labor-market setting can be graphed guite simply. igure
3-7b shows the labor market clearing at the point ol intersection between
labor demand and labor supply. This point of intersection determines the
equilibrium level of labor, which we labe! as L. to denote the “full-employ-
ment” level. The equilibrium real wage is fwil)e. Given £, 1the production
tunction in Figure 3-7a determines the full-employment level of output,
which we denote ;.

(a} i)

Gk, 1

O

fw/P)

(w/x"')j-

Figure 3-7
The Classical Case: (a) The Production Function, (b} the Labor Market
Equilibrium, and (c) the Aggregate Supply Schedule

Deriving the Aggregate Supply Curve

Now we have enough information to draw the ageregate supply curve, The
question is: How docs the supply of aggregate output respond when the
price level increases? To answer this question in a formal way, we usc
equations (3.2), (3.4), and (3.5}, taking P as given and solving for . Then we
vary P to sece how Q changes.

As P rises, there tends to be excess demand in the tabor muarket if the
nominal wage remains unchanged (a lower rcul wage would reselt, cuusing a
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rise in L7 and a fall in £Y). But given that wages arc perfectly flexible, the
nominal wage will rise by the same amount as the price level in order to
reestablish the market-clearing real wage, (w/P),. Thus, the real wagc re-
mains unchanged. as does the equilibrium level of employment. L;. Clearly,
the supply of output also remains unchanged. The fundamental result, then,
is that in the classical model. the real wage is given by the equilibrium of the
labor market. and if nothing disturbs the demand or the supply of labor, the
level of output remains unchanged. For any given price level. the aggrogate
supply of the economy is the same, @,. Therefore, the aggregate supply
curve 1s 4 straight line drawn at the full-employment level of output. as in
Figure 3-7¢.

Formally, the classical case can be reduced to just two equations—the
aggregate supply function (3.4) and a wage equation:

O = PlwiP. K. 1) (3.4)

-+ +
w = Py (3.7)

The wage equation (3.7}, which describes the equilibrium in the labor mar-
ket, guarantees that w/P is equal to wy. (The bar over wy signifies that the
wage is fixed at the market-clearing level.) According to the classical ap-
proach. the aggregate supply of the economy can change with any shifts in
the labor-supply or labor-demand schedules. Consider the case in which the
eConOmy eXperiences an increase in its stock of capital, A higher amount of
capital increases the marginal product of labor at any given level of L.
and thus causes a rightward shift in the iabor demand schedule. as shown
in Figure 3-8b. In the new cquilibrium. employment increases to Ly and
the real wage to (1w/P),. Now. the higher amount of labor services and the
increased capital stock shift the equilibrium amount of output to @y, the
new full-employment level of output. This provokes a shift in the aggregate
supply curve to Q7 in Figure 3-8¢.

Netice that in this exercise the increased demand for labor causes a
rise in the real wage, which has a dampcening effect on output, Now supposc
for a moment that real wages did not increase. which would occur if the labor
supply curve were perfectly elastic, that is, if workers were willing to supply
any amount of labor at the wage (w/P)y. In this case, employment would
increase to Ly», output would move to (., and the new aggregate supply
curve would be (3,

Unemployment in the Classical Approach

One problem with the simple classical approach is that in theory the econ-
omy is always at full employment, despite the fact that unemployment is an
obvious phenomenocn in actual economics. How do classical cconomists
explain this apparent contradiction?

They offer a variety of amecndments to the basic model. One amend-
ment allows for the fact that some people may choose voluntarily to be
unemployed, at least for short periods of time, such as when a worker quits
one job and is searching for another. A second umendment emphasizes that
various forces in the labor market—Ilaws, institutions, traditions—mayv pre-
vent the real wage from moving to its full-cmployment level. If the real wage
is stuck above the full-employment level, then unemployment resuits. Be-

h-___
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The Classical Case with an Increase in the Capital Stock: {(a) The Production
Function, (b) the Labor Market Equilibrium, and (c) the Aggregate Supply
Schedule

cause this latter explanation has been a central argument of ¢lussical econo-
mists, this kind of unemployment is often called **classical unemployment.”

Let us use our graphical apparatus (o represent a case of clussical
unemployment. Suppose that the real wage is stuck at (w/#),, above the
market-clearing level, as shown in Figure 3-9b. At that wage, the guantity of
labor demanded by firms is LY, while the supply of labor is L2, so that there
is an excess supply of labor in the amount of (L5 — L), This gap hetween
labor supply and demand constitutes unemployment in the classical frame-
work. Firms will choose to hire L2 units of labor, which results in the level of
output O, . If the real wage is stuck at (w/P),. so that increases in # lead to
increases of w by the same proportion, then, as in the ¢classical case with full
cmployment, the aggregate supply schedule will be vertical. This will oceur.
however, only at a level of cutput Q, which is below the full-employment
level, as shown in Figure 3-9c. The ourput gap (which we mentioned at the
beginning of the chapter) is the difference between the actual output, (.
and potential output, @, and so is equal to Or — Q.. Formully, the supply
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Figure 3-9
Unemployment in the Classical Case: (a} The Production Function, (b) the
Labor Market Equilibrium, and (c} the Aggregate Supply Schedule

curve is found as the selution to two equations:

Q% = O5(w/P, K, 1) (3.4)
-+ +

w = Pw, 3.8)

This is the same system that is used to describe the full-employment case,
except that w, replaces wy.

Real wages might be stuck at excessively high, nonmarket-clearing
levels for many reasons. Legally established minimum wages (a feature of
most economies) may be set above the market-clearing wage. Unemploy-
ment insurance payments might be so generous that people refuse to accept
awage below w, . Powerful labor unions may force wages for their members
above levels at which unemployed people outside of the union would be
willing to work. [n economies where wages are indexed to prices, the nomi-
nal wage is linked mechanically to the price level by a numerical rule. In
some important historical examples, the indexation clause for an entire
economy has provided that the nominal wage shall be adjusted fully for any
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change in the price level, thereby automatically predetermining the real
wage level. In such cases. indexing rules can result in a real wage level that
is stuck above the full-employment rate.

3-4 THE KEYNESIAN APPROACH TO AGGREGATE
SUPPLY

The Keynesian model of unemployment is built on the notien that nominal
wiages and prices do not adjust quickly to maintain labor-market eguilibrium,
This model differs from the classicul unemployment model in its focus on
nominal rigidities rather than real rigiditics. The Keynesian model has many
variants. Keynes himself put most stress on the rigidity of nominal wages,
Others, also considered Keynesians. put the emphasis on nominal price
rigidity. Such different assumptions have difterent conscquences for the
explanation of unemployment.

In the rest of the chapter, we will speak of “'rigid™" or ““sticky ™ nominal
wages and prices. Obviously, nominal wages and prices are not complelely
rigid in any cconomy. Keynes himsclf recognized that nomimal wiages would
adjust to labor-market diseguilibrium over time. But Keynes's point was that
the adjustment would be slow, too slow, in fact. to guarantee that labor
would always remain fully emploved. In the static Kevnesiiun model we are
about to consider, we will simply assume that w or £ iy fixed. When we take
up dynami¢ models in later chapters, we will explicitly model the dynamig
adjustments of w and P to shocks hitting the cconomy.

Sticky Wages

Among the several features ol actual labor markets that may contribule to
nominal wage stickiness, one feature provides the most straightforward ex-
planation: fong-term labor comtracts, Unions normally negotinte wage con-
tracts with emplovers at regular intervals of time, 1In many countries onge
every year, and in some cases for longer periods. (U5, unions typically
burgain for three-year wage agreements.) These long-term contracts gencer-
ally stipulate cither a level of nominal wages that will remain in effect
throughout the contract period or a preset formula for adjusting the nominal
wage during the length of the contract. [n countries with a history of very
high inflation, the length of contracts tends to be shorter. lFor example, in
Brazil, contract length declined in recent years, in a clear response to higher
rates of inflation. Price increascs had been accelerating since 1973, and by
1979 they reached atmost 80 pereent in the yeur. At that point, Congress
approved a shortening of contract periods from one year to six months. The
inflation rate continued escalating to new heights during the [980s, and in
fate 1985, contracts started 1o be revised every three months.”

Supposc now that the nominal wage of a firm is fixed by a lubor con-
tract at the level w. Suppose also that once the nominal wage is fixed,
workers at the firm will supply all the labor demanded by the firm—ceven 1o
the point, if nccessary, of working in cxcess of the desired labor supply

& See Eliana Cardoso and Rudiger Dornbusch, “Brazil's Tropical Plan.”” American Eoo-
nrantic Review, May 1987,
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Figure 3-10
The Aggregate Supply Schedule and the Labor Market in the Basic Keynes-
ian Case

based on the labor-leisure choice.” The basic ideu of the simplest Keynesian
model is that with w fixed, the level of the real wage w/P will vary inversely
with the price level.

Under these conditions, the formal ¢quations for the aggregate supply
curve are simply

Q% = QS(wiP. K. 7) (3.4)
-+ +

W= (3.9)

As the price level (P) rises, the real wage falls, and according to equa-
tion (3.2}, the desired level of labor input goes up, while according to {(3.4),
the desired level of output supply also rises. As a result, the aggregate
supply curve is upward sloping, as shown in Figure 3-10c. Suppose that
when the price level is at Prin the figure. the wage is at the full-cmployment

" This is a simplifying assumption that is nuot really needed for Keynesian analysis. It
simply helps us to focus on the case in which the nominal wage is fixed and firms are able to hire
all the labor they want at that fixed wage.
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The question 1s, then: Why does involuntary unemplovment arise?
Some market impcrfection must prevent wages from clearing the labor mar-
ket. This might occur either because of nominal wage rigidity, identificd as
the source of Keynesian unemployment, or because of reul wage rigidity. as
in the case of classical unemployment.

But why might wages be rigid? There are, in tact, scveral explanations,
which we later describe in more detail. Labor unions may protect their
members from nonmembers who would be willing to work at similar or lower
wages. Government regulations, such as minimum wage laws, may also lead
to rigidities in nominal wages. Labor contructs may lock workers into spe-
cific nominal wages that do not correspond to the equilibrium of supply and
demand. Or firms may {ind it to their own advantage 1o keep wages abovce the
market-clearing level if this helps them to reduce costly hiring and training or
to attract more productive workers——~the so-called “cfficiency wage™ ap-
proach to wage rigidity and unemployment. We investigate these different
hypotheses in Chapters 16 and [7.

Aggregate Supply: A Summary

The different shapes of the aggregate supply curve tell the story of our
analysis so far. Figure 3-12a shows the shape of classical aggregate supply,
which is perfectly inelastic at the full-employment level of output. Changes
in the price level have no effect on supply because with flexible wages and
prices, labor-market equilibrium ensurcs a given level of the real wage.
(w/P), and a given level of labor. Ly, which, in turn, determines the level of
output.

Figure 3-12b describes the Keynesian case, in which sticky wages
make the aggregatc supply curve slope upward. The crucial linkage between
prices and output takes place through real wages. Increases in the price
level, by reducing the real wage, make firms willing to hire more labor and
thus to supply more output. Notice. however, that in this case the determi-
nation of the real wage does mot establish equilibrium in the labor market,
and there may be widespread unemployment. Finally, the aggregate supply
curve is perfectly flat in the extreme Keynesian case of wage rigidity com-
bined with a constant marginal product of labor, as shown in Figure 3-12¢c.

The aggregate supply curve can shift, of course. in respense to a num-

Figure 3-12
A Summary of the Aggregate Supply Schedule: (a) Classical, (b) Basic
Keynesian, and (c) Extreme Keynesian
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ber of different shocks. Using the basic Keynesian case in Figure 3-12b. we
can sce that an increase in labor productivity, for example. allows firms to
producc the same amount of output at a lower cost. thereby shitting () down
and to the right. An exogenous increase in the capital stock, say, from past
tnvestment, has a similar effect. Or suppose that libor unions are able to
push up wages in the economy and thus production costs go up. When this
happens, the same amount of output will be offered at o higher price, and the
aggregate supply curve will shift up and (o the left. Each of these shocks will
have consequences on output and employment once we allow for the inter-
action of aggregate supply and aggregate demand. and it is to the laiter topic
that we now turn.

3-5 THE DETERMINATION OF AGGREGATE DEMAND

The equilibrium level of output and the price level over an cntire economy is
determined by the interaction of aggregate supply and aggregate demand,
The analogy with equilibrium in any given single market is clear: the amount
of cars produced and their price, for example, is determined by the supply of
and demand for cars. At the level of the whoic cconaomy, of course. the
relationships are more complicated because they involve all gouds and ser-
vices. We have already briefly analyzed the determination of aggregate sup-
ply. Before we can say anything further about the equilibrium of the ¢con-
omy, however, we must next look al the characteristics of agpregate
demand.

The simplest strategy is to start with a ¢fosed ceanomy which, by
definition, does not trade at all with the rest of the world. In such un ccon-
omy, aggregate demand ¢an be defined as the total amount of goods and
services demanded by domestic residents at the given level of output prices.
Thus, it is the sum ot the dermands for consumption, investment, and govern-
ment spending, a relationship shown in equation (3.10) as

OP=C+1+G (3.10)

where the superscript D refers to aggregate demand.

The relationship in (3.10) always holds as an accounting wdentity tas we
made clear in Chapter 2). It can also beconte the basis for caleulating the
level of aggregate demand once we specify the ways that (', f, and ¢ are
detcrmined in the economy. In particular. we want 1o ask how much autput
will be demanded by consumers, investors, and the government for a given
pricc level P. Once we establish this. we can draw an aggregute demand
curve and find the equilibrium of aggregate supply and apgregate demand.
(At this stage, we will be satisfied with this general approich to the determi-
nation of aggregate demand. Later chapters are more rigoreus and detatled
in their analysis.)

Perhaps the simplest way to establish the shape of the aggregate de-
mand curve is to start from a point on the aggrepate demand schedule, such
as A in Figure 3-13. At the pricc P,. the amount of output demanded is O,
Starting from A, consider the effect of a rise in the price level to £, What
happens to aggregate demand? One immediate effect of o price incregse is (o
reduce the real value of money held by the public. If people hoid o given
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Figure 3-13
o The Aggregate Demand
Schedule in a Closed Economy

amount of currency and bank balances and the price level rises. they will be
able 10 buy fewer goods with their money,

One result is that houscholds cut back on their desired level of pur-
chases. This effect. in which falling real money balances reduce consump-
tion spending. is known as the real bulance effect. Thus, higher prices go
together with a reduction in output demand. In Figure 3-13, the new quantity
of output demanded s OF, which corresponds to point B. As the graph
shows, then, the aggregate demand schedule in a closed economy is down-
ward sloping. (We demonstrate this with more care in later chapters.)

In an open economy, aggregate demand 1s the total amount of domestic
goods demanded at the given level of prices by both domestic and foreign
purchasers. It is equivalent to the sum of the demunds for consumption,
investment, and government spending of domestic residents that fall on
domestic goods (as opposed to imports), plus foreign demand for domestic
goods, that is, export demand. The precise specification of aggrepate de-
mand in an open cconomy is fairly complicated because the nature of the
aggregate demand curve depends on the type of exchange-rate regime (fixed
versus floating). the type of goods in inlernational trade (especially the sub-
stitutability in consumption of domestic and foreign goods), the openness of
the economy 1o international capital flows. and scveral other considerations,
(We make a detailed analvsis of aggregate demand in the open economy in
Chapters 13 and [4.)

Nonetheless, we can say that in the open economy. as in the closed
gconomy, a rise in the price level tends to cause a fall in aggregate demand.
And, once again (but for somewhat diffcrent reasons), the result is a down-
ward-sloping aggregate demand schedule. In an open economy, a rise in the
domestic price level is likely to push up domcstic prices relative to foreign
prices. (There is also a real balance effect. as we saw in the closed economy
case.} This rise in domestic prices compared with foreign prices makes it
more expensive to buy domestic goods and rclatively less expensive to buy
foreign goods. When this happens. househoids and busincsses cut back on
their purchases of domestic goods and start to import more, and foreigners
cut back on their purchases of cxporls from the domestic economy. In
simple terms, the rise in the price level means that the domestic cconomy
loses competitiveness by pricing itself out of the world market.
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3-6 EQUILIBRIUM OF AGGRECATE SUPPLY
AND AGGREGATE DEMAND

The aggregate supply—aggregate demand framework is a uscful apparatus for
determining the equilibrium of output and the price level. In particular, we
can use this framework to study the effects of specific economic policies as
well as of external shocks on the equilibrium levels of () and

We have seen that, in both closed and open economies, (he aggregate
demund curve is downward sloping. that is, as P riscs. " falls, The supply
curve is either upward sloping under basic Keynesian conditions or vertical
under classical conditions. Qutput market equilibritim is given by the inter-
section of the aggregate demand curve and the agpregate supply schedide.
In other words, the economy will settle at the output and price level given by
the equilibrium of uggregate demand and supply. This cquiiibrium will also
determinc the level of employment in the economy. It is worth notine here
that this equilibrium does not signify the optimal (**best™) level of output, or
even a necessarily desirable one, however. Indeed, there might be 4 big
output gap and widespread unemployment at the overall equilibrium in the
economy. Equilibrium is simply a measure of what wiff happen in an econ-
omy under certain conditions. not what should happen.

We shall later see in more detail how changes in monetary, fiscal, and
exchange-rate polictes shift the position of the aggregate demand schedule.
In general, however, expansionary monetary policy. that (s, an imcreasce in
the money supply as a result of actions by the central bank, shifts the
aggregate demand curve up and to the right. A similar effect tbut with some
important differences) is produced by a fiscal expansion, such as a rise in
government spending, or by an exchange-rate devaluation. Such policy
changes are normally referred to as “aggregate demand expansions,’’ given
their effect on the overall aggregate demand curve. The specific etfects of
these policies depend on the particular economic circumstances in which
they are carried out. Monetary policies have different effects under fixed und
flexible exchange rates, for example. Nonetheless, we can make some initial
observations here.

In the classical case shown in Figure 3-14a, the aggregate demand shift
provokes an excess demand at the original price Py. As prices start to
increase, the real wage is driven downward. This, in turn, creates an excess

Figure 3-14
A Demand Expansion in the Classical and Keynesian Cases: (a) Classical,
(b) Basic Keynesian, and (c) Extreme Keynesian
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demand in the labor market that is rapidly met by an increasc in the nominal
wage. Prices continue to risc as long as there is unsatisfied demand in the
goods market. Nominal wages increase along with prices so that the real
wage is maintained. [n the end, all that happens is that the price level and the
nominal wage increase by the same amount. With unchanged reul wages.
both output and employment remain at their original levels. Thus, under
g classical conditions, a rise in aggregate demand leads only 10 a rise in
prices, with no effect on outputr.

In the Keynesian case of sticky nominal wages. the aggregate demand
expansion also leads to excess demand at the initial price level, and once
again output prices rise. But in this case, with the nominal wage fixed, the
nise of prices leads to a decline in the real wage. This, in turn. leads firms to
increase their demand for labor and their supply of output. This result ap-
pears in Figure 3-14b. In the new equilibrium. output and prices are higher,
and real wages (not shown in the graph) are lower. [n the extreme case of a
flat aggregate supply curve, the demand expansion raises output without
actually increasing the price level. as shown in Figure 3-14c. Thus, in the
Keynesian case, an aggregate demand expansion raises oniput {and em-
ployment) us well as the price level. Since the nominal wage does not
change, the rise in the price level also implies a fall in the real wage.

Even this very general discussion has led us to the important conclu-
sion that poficy changes can, in the Kexnesian cases, at least, affect output.
To the extent that the Keynesian case holds, economic authorities can pur-
sue output and employment stabilization policics, that is, policies that aim to
set output and employment at particular levels,

Consider now how a supply shock atfects the equilibrium of aggregatc
supply and aggregate demand. Suppose that the cconomy experiences a
once-and-for-all technological improvement, that is, more output can now be
produced out of each combination of inputs. Figure 3-15a shows the classical
case, where the aggregate supply curve shifts to the right, from Q3 to (7. The
new equilibrium is at the new, higher full-employment level of output @, .
Given the aggregate demand schedule, there is excess supply of output at the
price Py, which forces the price level down to P,.

In the basic Keynesian case, shown in Figure 3-15b, the aggregate
supply curve shifts down and to the right, from QF to @}, because firms will
want 10 supply a larger amount of output at any given price. In the new

Figure 3-15
A Technological Improvement in the Classical and Keynesian Cases: (a}
Classical, (b) Basic Keynesian, and (c) Extreme Keynesian
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equilibrium, output increases to Q). and prices decline trom £, to £,.
Finally. we can interpret the technological improvement in the extreme
Keynesian case (where the marginal product of labor, M1, is constant) as
an upward shift in the MPL (which we represented as parameter a in Section
3-3). In this case, the aggregate supply curve is flat at the level P2 wia.
Thus, an increase in a from ag to «, shifts the aggregate supply curve down
from Q3 to Of, where 7 is a flat curve at the level P, — w/a,. In the new
equilibrium, represented in Figure 3-15¢, the price level declines to /) and
output increases from Qy to (J,.

Demand Contraction: A Historical Example

One historical case of demand management policy is of extreme inferest for
the development of macroeconomic theory. Before Waorld War |, the indus-
trialized countries were operating under the gold standard. a type of mone-
tary policy that we discuss more fully in Chapters 9 and 10. During the war,
however, many governments had to print money to pay the bills for wartime
¢xpenses, and this (as we shall explain later) forced many countrics o leave
the gold standard. In 1925, Great Britain decided 1o return to the gold stan-
dard. In order to do this, the British government had to run a very contrac-
tionary monctary policy. while at the same time revaluing (he exchange rate
of the pound sterling, thereby making it [0 percent more expensive in terms
of dollars_®

Both the change in monctary policy and the exchange-rate change had
the effect of causing a sharp contraction in aggregate demand in Great Brit-
ain. If a foreigner wanted to buy British goods using dollars. he now had to
pay morc in dollars because of the change in the exchange rate. The result of
the aggregate demand contraction was a sharp fall in cutput and a rise in
unemployment,

Animpressive cast of characters figured in this episode. Britain's chan-
cellor of the exchequer (the equivalent to a finance minister in most coun-
tries or secretary of the treasury in the United States) was none other than
Winston Churchill. His leading ¢ritic was none other than the British ccono-
mist John Maynard Keynes, who condemned the policy as highly contrac-
tionary. Keynes attacked Churchill's policy with unusual strength in an
article destined to become a classic, entitled " The Feonomic Conseguences
of Mr. Churchill.”™ This short picce contained many of the key arguments
that would later be formalized in Keynes's new theory of macrocconomic
adjustments.

Keynes saw clearly that Britain's monctary policy was bound to re-
duce aggregate demand and cause prices to start (o fall. He knew that if
nominal wages fell far enough, the predictions of the classical model would
be fulfilled: prices would fall. but wages would tall by (he same wmount, so
that there would be no loss of cutput or rise in unemployment. But Keynes

® That is, the doliar price of 1 British pound went from $4.42 to S4.K6.

* This work started originally as a scquence of three articies that appearvd on the £
ning Standurd on luly 22, 23_and 24 of 1925, Keynes expunded this into s paamphilet which wis
later condensed in his Essavy in Persaasion. A rather recent cdition of this work dafprears n fhe
Collected Writings of Joitn Muvaard Kevnes (London: Macmillan, 1972),
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Figure 3-16
22 The Effects of a Revaluation

Based on the 1925 British
Experience
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was concerned that nominal wages would not fall quickly by the necessary
amount. In Keynes’s words,

The policy of improving the foreign-exchange value of sterting up
to its pre-war value in gold from being about 10 percent below it,
means that, whenever we sell anything abroad. either the foreign
buyer has to pay 10 percent more in his money or we have to
accept 10 pereent fess in our money. . . . Now, if these industries
found that their expenses for wages and for transport and for
rates and for everything else were falling by 10 percent at the
same time, they could afford to cut their prices and would be no
worse off than before. But, of course, this docs not happen.!®

Keynes argued strongly, and as it turncd out corractly, that workers
would resist the nominal wage cuts and would accept them only after unem-
ployment had risen sharply enough to scare the workers into agreeing to
wage reductions. He judged correctly that each group of workers would
resist wage cuts until other workers had made similar concessions and that,
inthe end, the entire process of wage reduction would be long, arbitrary, and
bitter. Keynes foresaw that the fall in aggregate demand would therefore
depress prices more than wages and, as a result, would cause firms to cut
back on their demand for labor. This, in turn, would produce an output
contraction,

Now let us analyze Churchill's policy change within our simple frame-
work of aggregate demand and aggregate supply, We suppose, as Keynes
did, that nominal wages were sticky, so that the output supply curve in
Britain was upward sloping. As showa in Figure 3-16, the initial equilibrium
is at point A, with prices at #, and output at Qy. The shift to tight money and
the exchange-rate change shift the aggregate demand curve down. The price
level falls to P, but output also declines from (% to Q. Thus, the model
predicts that the appreciation of the pound provokes a deflution in prices.
accompanied by an output contraction and increased unemployment. And
this is precisely what happencd in 1925 Britain.

This is not what the chanccellor of the exchequer intended, of course.
Under classical assumptions that wages and prices are fully flexible, Mr.

@ John M. Keynes. “"The Economic Consequences of Mr. Churchill,” in ibid., p. 208.
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Churchill’s policy would have resulted in a fall in domestic prices and wages
of the same amount. The rcal wage would then have remamed unchanged,
and output and employment would have remained at the original levels. Bul
this is not what happened.

When one secs a flawed economic policy like this one, bused as it was
on the mistaken idea that nominal wages would simply fall by the necessary
preportion, and causing in the end so much harm to the cconomy, one
naturally wonders why it was implemented. Keynes'™s judgment wis quile
harsh in this respect:

... [Mr. Churchill] in doing what he did in the actual circum-
stances of last spring. was just asking for trouble. For he was
committing himself to force down money wages and all money
values, without any idea how it was to be done. Why did he do
such a silly thing? Partly, perhaps, because he has noinstinctive
judgement to prevent him from making mistakes: partly because,
tacking this instinctive judgement, he was deafened by the clam-
orous voices of conventional finance: and. most of all, because he
was gravely misled by his experts.!!

Sources of Economic Fluctuations

Macroeconomists tend to differ in their interpretation of cconomic evenlts in
two ways. First, they differ about the shape of the aggregate supply sched-
ulc. that is, whether it is vertical, upward sloping, or flat. Seconl, they ditfer
about the relative importance of the different kinds of shocks that hit an
cconomy. Are most shocks on the demand side, leading to shifts in the
aggregate demand schedule, or are most shocks on the supply side, causing
movements of the aggregate supply schedule? There 1s no ugreemenl among
macroeconomists on these issues, either within the United States or in other
countries, It is also likely that countries themselves differ in the two critical
dimensions, aggregate supply and shocks to the economy, so that what is
tru¢ in one country might be false in another.

In a very general way, we can classify schools of macroeconomics
according to their views on these two dimensions of the macrocconomy.
Economists in the classical tradition believe in a vertical supply schedule.
One group of such economists, the mongetarists, led by Milton Fricdman,
have stressed that most shocks to the economy come {tom the demand side,
and in particular from the unstable monetary policies of the central bank,
The rational expectations theorists. led by Roberl Lucas and Robert Barro,
also put great stress on monetary instability as a major, it not the major,
source of macreeconomic shock. Other economists in the classical tradition,
particularly thosc associated with the so-called “'real business-cycle™ theory
(which we take up in Chapter 17), believe that the predominant shocks are
technological, and on the supply side of the cconomy.

Keynes and his postwar followers not only stressed the upward-sloping
nature of the supply curve, but also the instability of aggregate demand. In
their view, that instability arose from shocks in the private markets, mainly
the result of swings in investor confidence that led to swings in investment

" hid., p. 212,
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demand by businesses. Since so much stress was put on demand shocks, it
was natural for Kcynes and his followers to propose that active budget and
monetary policies could be usced to offset these private demand distur-
bances. More recently. economists in the Keynesian tradition but armed
with new analytical tcchniques—the so-called ““new-Keynesiun econo-
mists"' —have maintained Keynes's supply curve assumptions, but have
taken a broader view of the sources of shocks to the cconomy. acknowledg-
ing that they might come from the supply side as well as the demand side.
(Some of the new-Keynesian idcas are reviewed in Chapter 17.)

To summarize, then, two types of shocks are identified: demand distur-
bances, such as changes in fiscal and monetary policy and shifts in invest-
ment spending by private businesses, and supply shocks. which include
technological changes and fluctuations in input prices, such as the oil price
shocks that started in the [970s. Some analyses assume market clearing,
others do not, In Figure 3-17, the classical model appears in the northwest
quadrant, where markets clear and demand is the source of cconomic fluctu-
ations. The Keynesian school, which also assumes that shocks come from
the demand side but that nominal wage rigidities prevent the labor market
from clearing, is in the northeast quadrant. This may be a bit crude, but
pethaps it helps to categorize the different viewpoints.

ASSUMPTION ABOUT AGGREGATE SUPPLY CURVE

Vertical Upward Sloping
Demand Classical Keynes
Side Monetarists New-Keynesians
SOURCE
SUPP})‘ Real Business Considered Also
Side Cycles By New-Keynesians

Figure 3-17
Sources of Economic Fluctuations and Assumptions About
Aggregate Supply

3-7 AGGREGATE SUPPLY AND DEMAND
IN THE SHORT RUN AND THE LONG RUN

Keynes stressed that nominal wages do not necessarily adjust instantly to
maintain full employment. Thus, the Keynesian aggregate supply curve is
based on a fixed nominal wage. But Keynes himself, and later economists
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working in his tradition, recognized that nominal wages are not truly fixed;
they simply adjust slowly to imbalances of aggregate demand. 117 we allow for
gradual adjustment of nominal wages, rather than permanent stickiness, a
svnthesis of the Keynesian and the classical positions can emerge. In the
short run, the wage adjustment is {00 slow to ensure full employment, but in
the long run, wages eventually adjust by enough to reestablish full employ-
ment and the classical equilibrium.

To illustrate this, let us assume a very simple kind of wage adjustment.,
We know that whenever output is below the full-employment level. some
workers are involuntariiy unemploved. They would like to work. but be-
cause the overall wage level 1s too high. there s not enough demand for
labor. In this case. we suppose that nominal wages will tend 1o decline as the
unemployed workers offer their labor services at a discount relative to the
prevailing wage. And when output is above the full-emplovment level, we
suppose that the tight labor market lcads (¢ a rise in nominal wages,

We can formalize these ideas by writing a dynamic equation for wages,
which describes how wages change over time i response to unemployment.
Let us denote the wage in the current period as w (o period could be & month,
a quarter, or a year: we need not be precise on this for the illustration). Also,
let us use the notation W to signify the percentage change in the wage
between this period and the next one, w., = (. - w)fw. We will assume
that the change in the wage is a function of the output gap. When output is
below the full-employment lcvel, there is involuntary uncmployment, and
the nominal wage tends to decling:

Woy = alQ — O (313

{(In Chapter 15, we refine this analysis of wuage setting. )

Now, consider an economy that starts at full-employment cquilibrium,
shown as point £ in Figure 3-18. Nest, suppose that ageregate demand
declines, perhaps because of a Churchillian monctary policy. The immediale
result is to shift output from @y at point £ down to (J; at point A. A rise in
unemployment would be an immediate result. But it is no longer the end of
the stery.

With the reduction of output. nominal wages tend to tall. And as nomi-
nal wages fall, the aggregate supply curve shifls to the right, as shown in
Figure 3-[8. We see that the delayed reduction in the nominal wage {eads 1o

Figure 3-18

Short- and Long-Term Effects
of an Aggregate Demand Con-
traction
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a delayed recovery of output. from the low level of point A. As long as
output remains below ¢y, the tendency for nominal wages to fall and for
output to rise continues. According to equation (3.13), the fall in wages will
stop only when output has returned to Q.

Notice, then, the long-run effect of the decline in aggregate demand.
After the full adjustment of nominal wages, output is back to the full-cmploy-
ment level, and the tull cffect of the shock to aggregate demand appears as
lower prices rather than lowcr output. Thus. we see the dynamic response to
a fall in aggregate demand. Initially, prices decline by a moderate amount
while output falls sharply. Over time. nominal wages are reduced in re-
spanse to the output decline; then this gives way to u process in which prices
fall by more while output begins to recover. Eventually, the full-employment
level of output is completely restored. The long-run effect is exactly the one
that would be predicted by the classical model: prices and wages decline by
enough following the aggregate demand shock so that output (and employ-
ment) remain at the full-employment levels.

To summarize these results, we can say that the econromy shows
Keynesian properties in the short run and classical properties in the lonp
run. In the short run. shifts in aggregate demand affect both output and
prices, while in the long run. they affect only prices. In this sense. the debate
between modern Keynesian and modern classical economists is mainly
about timing. Both groups of economists recognize that the economy has
tendencies to return to full-employment equilibrium following an aggregaie
demand shift. The question is, how fast does it happen? The Kevnesian
economist answers that the response of the economy will be gradual. per-
haps so gradual that macrocconomic policy instruments—monetary policy,
fiscal policy, the exchange ratc—can be used to help speed the return to full
employment. The classical cconomist, on the other hand. answers that the
economy will quickly return to full cmplovment, so quickly that there is no
need for the help of macroeconomic policies and, indeed. no time for them.

With this brief introduction to outpit determination. we now shift
gears. For the next eight chapters we will work within the assumptions of the
classical case. We do this because our focus now turns 1o the building blocks
of the macroeconomy—consumption, saving. investment, international cap-
ital flows, and money supply and demand—and thesc issues are complex
enough, even with output regarded as fixed. They become even more com-
plex in the Kcynesian setting.

Therefore, we will do ourselves a favor and learn first about these
various key aspects of the mucroeconomy using a simpie model. In Chapter
12, we return to the issucs of output determination using a series of more
descriptive and complicated models.

3-8 SUMMARY

Two types of economic fluctuations are of particular interest in macrocco-
nomics, the long and sustained deviations of unemployment from historical
averages and the synchronized shifts in important macroeconomic variables
around a trend, a phenomcnon known as the business cveie.

Potential output 1s the level of output that the cconomy can reach when
all productive factors, especially labor, are fully employed. Normally. there
is some unemployment of labor and other inputs, so that current output is




74 Part I Introduction

less than potential output. The outpur gap is the difference between potential
and actual output. Qkun's fuw, an empirical regularity tound for the United
States, states that a reduction of unemployment in | percent is uassociated
with a rise in GNP and fall in the output gap of 3 percent.

Aggregate supply is the total amount of output that firms and house-
holds will choose to supply as a function of the price level. Firms decide how
niuch output to supply in order to maximize profits, taking into account the
price of output, the costs of inputs, the stock of capital, and the production
technology. Houscholds also make a supply decision, how much labor to
supply, based on the level of the real wage.

The production function is a technical relationship between the level of
output (@) and the level of inputs, capital (K) and labor (£}, The marginal
productivity of both factors is positive, but it declines as more ol cach factor
is used with a given amount of the other inpul. A profit-maximizing firm
hires lubor until its marginal product equals the real wage. The demand for
labor 1s, then, the marginal productivity of labor schedule.

Individuals decide on their iabor supply based on their preferences tor
consumption and leisure. Their utility depends positively on their consump-
tion level and negatively on the time they devote to work. The equilibrium
amount of labor supplicd depends both on people’s prefercnees and on the
rcal wage. An increase in the real wage has two possible effects, a swbstitn-
tion effect that makes leisure more expensive, and thus tends to increase the
amount of labor supplied. and a positive inconte effect that makes workers
want to consume more leisure (and consumption goads), which therchy
tends to reduce the supply of labor. We assume that the substitution effect
dominates the inceme effect, so that the labor supply is upward sloping.

The aggrepate supplv curve describes the relutionship between the
supply of output and the price level. and its shape depends heavily on the
assumptions made about the labor market. In the classical approaciy, wages
arc fully flexible and adjust to keep the supply of labor and the demand for
labor equilibrated. Labor is always fully cmployed. meaning that firms want
to employ as much labor as workers want to supply. Thuas. the aggregale
supply is a straight lin¢ drawn at the full-employment level of output. In the
classical casc, uncmployment can occur only if the real wage 1s kept above
the market-clearing level.

The Kevnesian model is based on the idea thal nominal wages or prices
do not adjust automatically to maintain labor market cquilibrium. The stress
here is on rominal rigidities, as opposed 1o reaf ngidities. Keynes himself
put most cmphasis on nominal wage stickiness. which arises from institu-
tional features such as long-term labor contracts. Under these conditions the
aggregate supply curve is upward sleping because a risg in the price level (#)
depresses real wages, making it more attractive for firms to hire additional
labor and thus to increase the supply of output. An important special casc of
the Keynesian model occurs when the marginal product of labor is constant,
which happens, for examplc, 1f the production tunction is linear in labor
input. In this casc, the aggregate supply curve is flat when the nominal wage
is rigid.

Invoduntarily unemploved individuals are those who are willing to work
at the wage received by other workers of comparable ability but who cannot
find a job. This occurs when some market imperfection prevents wages from
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clearing the labor market, either because of nominal wage rigidity (the
Keynesian case} or because of rcal wage rigidities {the classical case).

E In a closed economy, aggregate demand is the total amount of goods
E and services demanded by domestic residents at the given level of output
prices. It is the sum of the demands for consumption, investment, and g20Vv-
ermment spending. The aggregate demand crrve s downward sloping be-
cause a rise in prices reduccs the value of real money balances (the real
value of money held by the public) and thus decreases the amount of goods
demanded.

Inan open economy. aggregate demand (s the total amount of domes-
tic goods and services demanded by both local and foreign agents, at the
given level of prices. It 15 the sum of the local demand for consumption,
investment, and government spending, plus net exports (that is, ¢xports net
of imports). [n this setting, the aggregate demand curve is downward slop-
ing, both because of the real balance effect (as in the closed economy) and
because a rise in the price level is likely to push up domestic prices relative
to foreign prices, With domestic goods relatively more cxpensive (and thus
with foreign goods relatively cheaper), net exports will decline as both do-
mestic and forcign residents shift their demands from domestic goods to
foreign goods.

Output market equilibritun is given by the intersection of a downward-
sloping aggregate demand curve and the aggregate supply schedule. This
equilibrium determines the level of output and prices. An expansion in mon-
etary policy or in fiscal policy will increase aggregate demand. The specific
implications on output and prices will depend on the type of economy. In the
classical case, aggregate supply is vertical, and all the effect of & demand
shift goes into prices, with no effect on output. In the Keynesian case of rigid
nominal wages, the aggregate supply is upward sloping, and an expansion of
demand results in both higher prices and increased output. In the extreme
Keynesian case of a flat aggregate supply curve, a demand expansion raises
output without affecting the price level.

A supply shock, such as a technological improvement or a change in
input prices, causes a shift in the amount of output that is supplied at any
given price. A favorable supply shock shitts the aggregate supply curve
vertically to the right in the classical case, down and to the right in the basic
Keynesian case, and horizontally downward in the extreme Keynesian case.
In all three cases, the qualitative result is the same (output increases and the
price level declines}, although the magritudes differ.

Allowing for gradual adjustment of nominal wages rather than having
complete wage stickiness allows us to synthesize Keynesian and classical
¥ views. In the short run, the nominal wage adjustment is too slow to ensure
E full employment. but in the long run, wages adjust by enough to reestablish
full employment and the classical equilibrium. Thus, in this synthesis. the
economy presents Keynesian properties in the short run and classical prop-
erties in the long run. In this sense, the debate between modern classical and
modern Keynesian economists is mainly about timing.

Key CORCQP‘S ]

A potentia] output Okun’s law
g output gap business cycle




76 Part 1 Introduction

aggregate supply

profit maximization

labor supply

production function

marginal productivity of capital
marginal productivity of labor
real wage

demand for labor
labor-leisure decision
substitution effect

tncome cftect

classical equilibrium
Keynesian equilibrium
involuntary unemployment
agpregate demand

real money balances
monelary policy

fiscal policy

outpul market equilibrium
supply shock

short run

long run

aggregate supply function
aggregate supply curve

Keynesian-classical synthesis

Problems and (Ques tio s W —

1. Assume that because of hetter training, workers become more produc-
tive.
What would happen to the demand for lahor?
What would happen to the equilibrium real wage?
What ure the effects on total employment in this economy?!
[s involuntary unemployment changed? How docs your answer depend
on whether the real wage is flexible or not?

2. In the Republic of Atlantis. the real wage is fixed above its equilibrium
level.

BTk

a. [s there any involuntary uncmployment?

b. Assume that workers from a neighboring country migrate 1o Atlantis,
What would happen to total employment, production, and involuntary
unemployment in Atlantis?

¢. How would your answer to (b} change if real wapes were flexible in
Atlantis?

3. Discuss what happens to the aggregate supply curve under the classical,
basic Keynesian, and extreme Keynesian cases when

a. There is a technological improvement.

b. An earthquake destroys half the capital stock of the country.

¢. Workers’ preferences change, and they want to work more at any wage
rate.

d. New, more productive machines are invented, but only o third of the
tabor force knows how to operate them.

4. Find the aggregate supply curve when

¢. The production function is @ = 31K, labor demand is 1.7 = [0 — 2u/P,
labor supply is LY = 4w/P, and capital stock in the economy is fixed at
K =4

b. Is the aggregate supply curve you derived in (a) representative of the
classical, basic Keynesian, or extreme Keynesian cases?

. How would your answers to (a} and (b} change if the nomina! wage
were fixed at 37

5. Is it possible that the amount of labor supplied 1s reduced when the real
wage increases? Why? If 50, use the apparatus in Figure 3-7 to derive 4 labor



supply curve whose slope changes from positive to negative above a given
real wage, say, (w/P);.

6. Derive the cquilibrium price level und output for an cconomy with the
following characteristics:

a. Consumption is € = 10 — 5P, investment is { = 20, government spend-
Ingis G = 15, aggregate supply is 0% = § + P.

b. What happens to production and prices if government spending raises
to G = 257

¢. How would your answers to (a) and (b) change if aggregate supply were
% = 10?

T, During the early 1980s, the United States expericnced both increases in
the price level and reductions in the levels of production and employment.
How can the aggregate supply—aggregate demand model explain this situa-
tion? What would have happened if the government increased its spending to
ameliorate the decline in production?

8. During the last decades, Argentina has undergone long periods of high
inflation. Peaple there are used to substantial variation in prices and wages.
Contracts usually cover only short periods of time. Switzerland, on the other
hand, has had a very stable price level for u long time. Contracts are often set
to cover several years, In which of the two countrics would an increasc in
gevernment spending be more effective in ratsing the lcvel of output? (Hin::
Think of the shape of the aggregatc supply curve in each country,)

9. During the Great Depression of the 1930s, the United States suffered a
deflation as well as a significant increase in involuntary unemployment,
Which of the aggregate supply cases do you think is most relevant in analyz-
ing this situation?

Some people recommended that the government reduce its spending.
Do you think that was a wise advice in the framework of the aggrepate
supply-aggregate demand model?
10, In the economy of Atlantis, a certain reduction in consumption is
matched with an increase in investment of exactly the same amount. Which
are the short-run effects on the cquilibrium level of prices, output, and
wages? How would your answer change in the long run?

Chapter 3 Output Determination: Introducing Aggregate Supply and Aggregate Demand 77
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chapter 4

Consumption and Saving

In this chapter, we take up another central issue in macrocconomics, thut
of how households divide their income between consumption and saving.
This is one of the key economic decisions that people make. On the level
of an individual houschold, this decision affects its economic welfare in
the course of time. Clearly, households that choose to consume more
today (and, therefore, save less}) will be able to consume less in the future.
On the level of the aggregate economy, the cumulative effect of the con-
sumption and saving decisions of households helps to determine the rate
of growth of the economy, the trade balance, and the level of output and
employment.

Qur analysis of this issuc relics heavily on a fife-cyefe theory of
consumption and saving. The household earns a stream of income
throughout a lifetime that lasts for scveral ““periods,”” or years, and it
must choose a path of consumption over its lifetime that is consistent with
its lifetime earnings. In any given period, the houschold may consume
less or more than its income in that period. If it consumes less and saves
more, that saving will eventually be used to pay for higher consumption in
some future period. If it consumes more, it must dissave in the present
period, and its future consumption will be reduced as a result of that
dissaving.

Another component of this theory holds that households decide on
their consumption today bascd on their expectations about their future
income, as well as on the interest rate that they can earn by saving or the
interest rate that they must pay of they borrow. This decision-making
behavior is thus intertemporal, that 15, we assume that households care-
fully take into account how their present decisions will affect their future
consumption opportunities. Once we have developed this theory, we ex-
amine the empirical evidence on consumption and saving decisions and
modify the basic theory to account for any important characteristics of
actual consumption behavior that we have missed.

This emphasis on intertcmporal choice stands in contrast to the
early theories of consumption first propounded by Keynes and his succes-
sors. Keynes’s consumption function was the first formal attempt to de-
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velop a model of current consumption bused on household income, and that
alone made his contribution an outstanding one. White Keynes’s model has
been superseded. the Keynesian consumption function played a vital role in
the develapment of idcas in this area.

Keynes's approach started on this observation:

The fundamental psychological law, upon which we are entitled
to depend with great confidence both a priori from our knowledge
of human nature and from the detailed facts of experience, is that
men are disposed, as a rule and on the average, to increase their
censumption as their income increases, but not by as much as the
increase in their income.’

On this basis, Keynes posited a simple model of consumption linking current
income and current consumption,

C=a+cY

where Y is current income. The coefficicnts a and ¢ are constants that are
meant to represent Keynes's psychological law. Keynes assumed that ¢
would be less than 1. As we shall see, this equation has the problem that it
neglects the role of interest rates and future income in the decision on
current consumption.

As we construct our theory of household suving and consumption, we
focus on the choice of consuming or saving out of disposable personal
income. Some of the total income that is earned in the economy is not
directly available to households for consumption or spending because it is
taxed by the government, because it is used by firms to replace part of the
capital stock that has worn away during the production period. or because it
has been retained by firms for new investments in addition to the replace-
ment of worn-out capital. Disposable income, then, is the income that house-
holds earn in a given period that is available for consumption or saving.

Once we look at household consumption and saving decisions, we add
our analysis of the saving dccisions of business firms. The sum of houschold
saving and business saving gives us the total of private saving in the econ-
E. omy. The government sector also consumes and saves (we get to that in
¥  Chapter 7), and the sum of private saving plus government saving is equal to
f- national saving. Thus, our strategy in understanding total saving in the econ-
omy is to start with the household. then add firm behavior, and finally add
government saving behavior,

4-1 NATIONAL CONSUMPTION AND SAVING

Table 4-1 shows the pattern of saving und consumption by households in the
United States in 1990. In the table, the top row shows the gross nationul
product (GNP), which is then adjusted to arrive at disposable personal in-
come (row 19). Disposable personal income is in turn divided between per-

VJohn Maynard Kevnes, Fhe General Theory of Emplovment. Interest and Monev. In
The Collected Writings of John Maynard Keyres (London: Macmillan. 1972, p. Y2. This work.
considered one of the fundamental economic pieces of all time, was originally published in
England in February 1936,
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TasLe 4-1

GNP, NaTtioNnaL INCOME, CONSUMPTION, AND SAVING

IN THE UNITED STATES, 199
{BILLIONS OF CURRENT DOL1.ARS)

1. Gross National Product $5.463.0
2. — Capital consumption 5757
3. = Net national product $4.8R7 .4
4, — Indirect business tax 440.4
3. — Business transfers 350
6. — Statistical discrepancy 31
7. + Subsidies 2.5
8. = National income $4.417.5
9. — Corporate profits with inventory valuation and capital
consumption adjustments 297.1
10. — Net interests 4n7.1
11. — Contributions for social insurance 506.9
12. — Wauge accruals less disbursements .0
13. + Government transfer payments 639.5
14. + Personal interest income 6809
15. + Personal dividend income 1238
16. + Business transfer payments 350
17. = Personal income $4.645.0
18. — Personal tax and nontax payments 6YY . 8
19. = Disposable personal income $3.945.8
20. — Personal consumption expenditures 3.658.1
21. — Interest paid by consumers to business 107.8
22. — Net transfer payments to foreigners ) (.9
23. = Personal saving 5 179.1
24. + Gross business saving LK
25. = Total gross private saving b TRIG
26. + Government saving 1260
27. + Total gross national saving £ 657.9
Source: Economic Report of the President, 1991, iWashingron, PO LY, Govertment

Printing Office, 19915, Tables B-22, B-23, B-26. and B-24.

sonal consumption expenditures (row 20), other payments by consumers
(rows 21 and 22), and perscnal saving (row 23). Note how we go from GNP
to disposable personal income. The idea here is to subtract trom GNP that
part of income that never actually gets to the houscholds. First, we subtract
capital consumption (the wearing away of the capital stock} Lo arrive at net
national product (NNP) in row 3. Then we subtract part of NNP lo account
for the fact that some of the net national product is paid directly 1o the
government in the form of indirect taxes and to account for the items shown
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in rows 5, 6. and 7, to arrive at national income {NI) {row 8). Then. we
subtract the parts of NI that are taxed away or kept by firms to arrive at
disposable income.

To get from national income to disposable personal income, we must
make three basic kinds of adjustments. First, some business profits stay in
firms. without being distributed to households. This part of national income
15 subtracted in order to calculate the disposable income of households.
Sccond. we subtract the part of income that is earned by households but is
given to the government in the form of direct tax payments. Third, some
households reccive transfer payments from the government that augment
the income they carn in the marketplace—social security payments, unem-
ployment insurance, welfare payments, for example. These transfers are
added to nattonal income to arrive at disposable income. With all these
adjustments made, we finally arrive at disposable personal income {row 19).2

Note that in 1990, disposable income was $3,946 billion out of a GNP of
$5.,463 billion, so that disposable income represented about 72 percent of
GNP. Out of total disposable income, households saved only $179 billion, or
about 3.3 percent of GNP, a very low personal saving rate by international
comparison. To find the total national saving, we must add to this business
saving and government saving, as we do in the last rows of Table 4-1. In
1990, gross business saving amounted to $6035 billion. Therefore, total pri-
vate saving cqualed about $784 billion, or about 14.4 percent of GNP. To find
total ner private saving, we subtract the amount of capital consumption from
gross saving. to find $208 billion. This is the amount of saving available after
the capital that has depreciated during the vear has been replaced.

The rate of gross private saving has becn fairly stable in the United
States in the postwar period, as we can see from Figure 4-1, which plots
personal suving. business saving. and total private saving, all as a percentage
of GDP. Note that the private saving rate has varied between 15 and 20
percent every year since 1948, with the exceptions of 1987 and 1990 when
the ratio was 14.8 percent and 14.5 percent, respectively, The personal
saving rate declined by a couple of percentage points in the mid-1980s, while
business suving rose by about on¢ percentage point compared with a decade
earlier.?

During the period 1985-1989, the U.S. government sector (including
federal, state, and local governments) was a net dissaver, meaning that the
government’s cxpenditure exceeded its income, and the government had to
borrow to cover its spending. Overall, government saving was —$126 billion
in 1990, down from —$105 hillion the vear before. When we add this dissav-

* While this paragraph describes the route from national income in Tow 8 1o personal
income in row 17, the items in rows 9 through 16 are a bit more complex. For example. to
remave from national income the retained earnings of firms, the procedure is to subtract all
corporate profits, in line &, and then to add back the part of prolits that are received as dividends
by households, in ling 15,

* Because of possible measurement errors and the shoriness of the period over which the
shifts in the suving rale have been observed, we should not overinterpret these recent changes.
There are, indecd. reasons to be worried about the guality of the data, hoth in sctual measure-
ment and in conceptual design. The biggest conceptual problem is that the data understate the
rate of saving by counting all expenditures on consumer durables (such as purchases of automo-
biles) as consumpltion, even though as we explain later in this chapter. such spending is partly a
kind of investment spending as well,
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Gross Private Savings (Percent of GDP)

Figure 4-1
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Gross Private Saving in the United States, 1940-1990

tFrom Economic Report of the President, 1991, Tubles B-8 and $5-28.)

ing to the private saving of $784 billion, we find that total national saving 1n
1990 was equal to $658 billion, or about 12 percent of (KNP,

The United States saves a relatively small share of its gross national
product, as we can sec by the international comparisons in Table 4-2. Among
the nations listed, only Argentina saves a smaller share, just 100.3 percent of
GNP during 1989. The East Asian economies of Korea and Japan arc in a
league of their own, saving more than 30 percent of GNP. We shall see later
that these high saving rates help to account for the large trade surpluses in
these countries, as well as their rapid growth rates.

We address two key questions in the remainder of the chapter. First is:
What determines the household's choice between saving and consumption
out of a given amount of disposable income? In particular, how do changes
in income and in interest rates affect the desired levels of consumption and
saving in a given period? Second is: What interaction between business
saving and household saving determines the overall level of private saving?
Once we introduce the government sector into the analysis in Chapter 7, we
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TABLE 4§-2

THE (GROSS NATIONAL SAVING
RaTio AcrROSS COUNTRIES IN 1989

(7% GDP)
JAPAN 34.9
GERMANY 25.8°
UNITED KINGDOM 16.6
FRANCE 211
ITALY 21.5'
INDONESIA 32.5
SOUTH KOREA 36.5
ARGENTINA 10.3
BRAZIL 21.5

" Refers to Gross Domestic Saving. 1Gross Na-
ticral Saving tnuvailable )
S Pard for 1988, 11989 data unavailable.)

can examine the relationship between government saving and private saving.
The relationships between consumption and saving and other macroeco-
nomic variables such as growth, investment, anl output levels arc taken up in
subscquent chapters.

4-2 THE Basic UNIT: THE HOUSFHOLD

Initially, we want to understand how a household, or family, makes con-
sumption and saving decisions. The household is traditionally the basic unit
of analysis, and much data are collected on that level, rather than on the
level of the individuals that compose the family. Although a houschold may
have one or several members, it is conventionally regarded as operating as a
single unit, with a single well-defined set of objcctives summarized by a
household utility function.

Let us begin with a very simple model in which there is just one type of
good. @, which has a fixed price of 1. We say that this good is the numeraire,
in that all measures of income, saving, and so forth will be in units of this
good. Later. we will measure these variables in monetary units, such as
dollars. But because we are beginning our study with a nonmonetary econ-
omy, we must measure the key variables in units of output Q instead. Of
course, () should be thought of as a **composite commodity,” such as one
unit of real GNP, that includes many different types of output.

We suppose that a given household produces a stream of output ¢, .
Q2. . . ., Qr. over T periods and consumes ar amount C, Ca, . . ., Cy. If
the household lives in isolation, and if the output is not storable, then the
houschold has no choice but to consume each period exactly what it pro-
duces or let some of its output go to waste. Assuming that more consump-
tion is better than less consumption (that is, assuming that the household is
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not satiated with its consumption of Q). then the houschold will simply
consume according to the rule €, = @, C: = Qa2 and so on.

If the commodity is storable. the houschold might be able (o improve
on this consumption pattern by storing some of the output in somce periods
and then consuming out of this accumulated savings in other periods. For
example, if the household consumed €, == @, and saved the difference, then
in the next period it would be possible to have €5 = ()1, because the house-
hold could consume not only what was produced in period 2. but also part of
what was saved in the first period. The decision to save part of first-period
output would represent saving (in the sense that output is greater than con-
sumption) and investment in physical inventories. We will put aside this kind
of physical investment for the rest of this chapter and tuke 1t up agamn m
Chapter 3.

Even it the output (2 is not storable. however, the houschold sull can
save if the household is linked to other households through a market for
financial asscts. For the moment. let us consider just one type of linancial
asset, a bond. Each bond acquired in the current period. at a price of [, pays
its owner an amount (1 + ) in the next period. [n other words. the owner of
the bond ecarns a one-period interest rate r on the bond and gets back the
principal invested in the bond as well.

With the existence of these financial asscts, the household’s consump-
tion can differ from its ingcome in a given period. [t it carns more than it
consumes, then it accumulates bonds, which can be cashed m later tor
higher future consumption. If the houschold spends more than it curns, then
it must cash in its stock of bonds, or even have negative holdings of bonds (in
which casc it is a debtor to other households). The existence of opportunities
10 borrow and lend via bonds greatly enhances the possihilities open to
households to adjust their profiles of consumption over time for any given
time path of output. As we shall see later on, this possibility increases the
welfare of the houschold.

Even in this simplified setling. we must be careful to distinguish be-
tween the income and output of the household. The output in the current
period is simply Q; income, on the other hand, includes the interest carned
on previously accumulated bonds. The stock of bonds held by houscholds at
the end of the previous period will be denoted B . Note that these bond
holdings are measured in units of output, so that bond holding of the amount
B_, significs bonds that are worth, at the end of the previous period, B
units of the output Q. The total interest earned is rB .

In any period, the household’s income, dencted by the Jetter ¥, is
defined as the sum of output in the period. and the interest received on the
stock of bonds that were held as of the end of the previous period, and
therefore owned by the houschold at the beginning of the current period,
when the interest is paid:

Y=0+ B, (4.1)

Note. then. that the difference of output {Q) and income (¥) is the curnings
on the financial assets of the household.

The household’s stock of bonds cvolves over time. depending on the
balance between income and consumption. If the household consumes more
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than its current income, its bond holdings go down. If, on the contrary, it
consumes less than its income. its bonds accumulate. This is summarized in
eguation (4.2):

B=B ,+(¥Y-C)=B +{Q~rB_, — () (4.2)

We see from (4.2) that B will be bigger than 8 | if the household carns more
than it consumes and that B will be less than B_, if the household consumes
more than it earns. Since saving can be defined as the difference between
income and consumption. § = ¥ — €, the accumulation of bonds in any
period corresponds cxactly to the saving in the period:

B—-—B =8 (4.3)

4-3 THE INTERTEMPORAL BUDGET CONSTRAINT

Let us continue our discussion using our formal model to describe a case in
which houscholds live for two periods. These periods are not necessarily
equal in length. W can think of the first period as ""the present’” and the
second period as ““the future,™ (Tt 1s also convenient to think of period 0 as
“the past.”) At the abstract level of this discussion, we do not have to be
precise about the number of years represented by each period. This simpli-
fied framework, known as the rwo-period model, has the advantage of cap-
turing most of the interesting intertemporal aspects of cconemic decisions in
a simple setting. (When we turn to empirical work, we will revert to a more
realistic many-period setting.)

The Budget Constraint in the Two-Period Model

Initially, we suppose that households inherit no assets from the past (B, = 0)
E and finish their life with no asscts cither (B, = (). For now, we rule out any
motive to leave bequests to a future generation, and we assume that an
individual is not allowed to die in debt (that is, it cannot happen that 8. < ().
With these assumptions, first-period saving corresponds to the value of
bonds at the end of period 1. since B, — By = By, = 5. Analogously. since
B, — By = 5, and since By = 0, we see that — B, = 5,. Thus, we seec that
saving in the first period, S| (equal to B,), equals the opposite of saving in the
second period. S- (equal to —B;).

This shows us an important result, namely, that when households are
born with no assets and die with no assets, their saving in the first period
exactly matches their dissaving of the second period (S: = —S,). Thus, the
decision for households is not whether to save or whether to horrow, but
rather when to save and when to borrow. If houscholds save while “*young™’
(in period 1), they will dissave when *‘old™ (in period 2). and if they dissave
when young, they will save when they are old.

By our definition of saving. we have that

S] = Y| - C] = Q]_ - (..‘| = B] (4.4)
S:=h-C=0+rB - (s (4.5)




86 Part Il Intertemporal Economics

Because S: = —8§,. we can ¢combine the equations (4.4) and 4.5) 1o
obtain ¢, — ), = Q- ~ r(Q) — '} — C>. or upon rearranging,
_ C; 0-
YA = Oy - W 4.6
“SrtTea T T W 4.6)

where W stands for wealth.

Equation (4.6) is the interiemporal budget constraing of the houschold,
[t states that the present valuc of consumption must be equal to the present
value of output. The present value of output can also be considered to be the
household’s wealth { W) at the beginning of the first period (before first-
period consumption is chosen). The fundamental condition demonstrated by
this equation also makes intuitive sensc. Houscholds can consume more
than their income in a given period. But over their entire lifetimes, they
obviously cannot consume more than their resources, and so far we assume
that they do not consume less than their lifetime resources and leave be-
quests. The present-value condition indicates that a tamily can choose any
combination of consumption through time (C) and ), as long as the present
value of consumption equals the present valuc of income. Houscholds must
live within their means, not period to period, but over the course of their
litetimes .*

We cun now add two important cxtensions to this relationship. If a
househotds starts its life with assets, for cxample, if it recerves an inheri-
tance, then the houschold has more resources to spend during its lifetime.
The budget constraint then changes to

C

C)+—=—=(1 +7nB, + O ~

2 >
(1 +7)

0+ 7 (4.7}

where (1 + r)By is the value of an inheritance #, as of the first period,
including both principal By and interest payments rH,.

If, instead of two periods, families live many periods, the budget con-
straint is naturally extended to

O, Cr
C1+“+r)+ T
_ D - BRI ¢/ S
= + by + O, T +r}+ +“ v W, (4.8)

This relationship may be found by repeatedly using equation 14.2), applicd
fortperiods (1 =1,2,...,1)°

* There is a way to write the budpel constraint that makes it fook more like o budget
constraint of standard consumer thzory. Let us define P as the price ol second-period con-
sumption in terms of first-period consumption. Note that in order (o increise second-period
consumption by one unit, it is necessary to decrease first-periad consumption by L1 b oepunils
{in other words, it is necessary to increase saving by thal amounty. Thus, P, 121 b rp The
price of the first-perod consumption pood in terms of the first-period consumption good 1y
obviously |. This gives us a system of prices (which can be called “"infertemparad prices’ since
they express the price of second-period goods in terms of first-period goods). Using thevwe
prices. we can write the budget constraint as P ¢, + P.0, — 70 + 40, which loaks like o
standard consumer budget constraint.

* Take the expression 8, = () + 11 + 1By ~ C.oand substitute into B, (7 11+ 1B,
C;. This gives B, = O, + {1 + riQ, — C)) = (1 = r)PB, (. Then, substitute this expression
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If households want to leave bequests to the next generation, then they
will not consume all their wealth during their lifetimes. Lot BO; be the
amount of the bequest at the end of period T. Then, the definition of wealth
would remain the same as in equation {(4.8), but the discounted value of
consumption would be set equal to W, — BO7/(1 + »7 .

Graphical Treatment of the Budget Constraint

The two-period model has the advantage that it can be easily represented in
graphic form. Let the horizontal axis of Figure 4-2 represent variables in the
fiest period. and the vertical axis represent variables in the second period.
Point A is the endowment point, which reflects the particular combination of
first and second period output of the houschold. In other words, point A is
the ordered pair (. (-).

Perind 2

Period 1

Figure 4-2
Graphical Representation of the Budget Constraint

The budget constraint in (4.6} can be casily graphed once we rewrite it
as (= O — (1 + NC + (1 + »g,y. Clearty, the budget constraint is a
straight line with slope of —(1 + r) that goes through point (Q, . (-). This line
represents all the possible consumption possibilities (€, C»} consistent with
the intertemporal budget constraint. The household can choose any con-
sumption pair on this line. The household can shift future income to the
present by borrowing at the rate r, or it can shift present output to the future
by lending at the rate . Therefore, » measures the market opportunities for
converting present consumption into future consumplion. or vice versa,
through the holding of financial assets.

into By = Qv+ (1 + r}B; — 1. If we continue this process until 8, = @, + (1 ~ BB, _, - C,, for
some T = 3 and set By = 0, we can rearrange the resulting expression to arrive al the formula
given in (4 8).
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If the houschold chooses to consume at point A in Figure 4-2_ it would
be borrowing in the first period since C 2> Q). Clearly. the houschold would
be a net debtor at the end of the first period. As aresult, ¢ must be less than
- (as is evident from the diagram). since the debt has to be repaid. ‘Thus., the
downward-sloping linc reflects the fundamental intertemporal trade-off.
Given a path of output, if 4 family decides 1o increase present consimption,
it can only do so at the expense of future consumption. At o point like #. by
contrast, the household is limiting first-period consumption (¢ - ¢3,) in
order to consume more in the future.

The discounted value of consumption is found by the intercept ol the
budget line with the horizontal axis, shown as W, Note that W, (1 (h/
(I + r}, and thus is the household’s level of wealth.®

4-4 HousrHolp DeCisioN MAKING

30 far, we have specified the consumnption possibilities that houscholds face.
but we have not explained how they make their consumption decisions from
among thesc possibilitics. We now turn 1o this decision-making procese.

We assume that the household derives utility from consumption in
each period. We also assume that the evel of utility achicved hy same
combination of €; and C» is characterized by a utility function £/, i,
C,). At time [, we assume that the houschold chooses the combination ol O
and C; that yields the highest value of utility just as tong as € and ¢, lic on
the budget constraint.

The intertcmporal utility function LLC, . o) behaves like any other
utility function familiar from consumer theory. For example, (/00C,. €1} i
an increasing function of both €, and Cs: the houschold is better ofl with
more rather than less €, or C3. And as with any stundard utility function, the
simplest way to graph the properties of the function is to show the holse-
hold’s indifference curves.” Consider, as shown in Figure 4-3, the set of
consumption points (C,. () that result in a given level of utility (/4. . What
we have done here is to graph the set of points GL, — £4C,. Cy). wilh the
result that the indifference curve for UL, is downward sloping und concave
or bowl shaped.

It is important to understand this shape. Supposc thal we are al point
A, with ULy = UL(CY, C2). Now. let us see what happens when some €| is
taken away from the household, while enough € is given 1o the houschold
s0 that utility remains at {/L,. The result might be a move 1o point B, with
less ¢} and more C; than at A. The indifference curve slopes down hecause
the houschold must receive more Cs if it is to remain equally well off after
the loss of some €.

The bowl shape results from the fact that the amount by which ¢ must
be increased for a given reduction in C, depends on the initial combination of
€y and (s in a particular way, At a point like A, the slope of the indifference

“ To see why the intercept with the X uxis is equal to wealth, note that the lne segment
OW, is composed of two parts: OW. - ), + W, The lengih ol 0 s simiply {4 The length of
QW s Ou000 + rL

* For a full discussion of indifference curves. and their use in vonsumer aalyais, sew Paul
Samuelson and William Nordhaus, Economics (INew York: MoGraw-Hill. 1989
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Period 2

Period 1

Figure 4-3
Household's Inditterence Curves

curve measures the amount that Cs must be increased in order to compen-
sute the household for a small drop in C,. This ratio, —(ACsA(C)), is called
the marginal rate of substitition (note that, with the minus sign in front, it is
defined as u positive number). The key assumption is that the marginal rate
of substitution declines; that is, the absolute value of the slope diminishes as
one moves in the southeast direction along the indifference curve.,

How, then, does the houschold behave? When it is planning to con-
sume a little in the current period and a lot in the future, as at point B, it must
receive a lot more future consumption in order to be compensated for ¢ven a
little reduction in present consumption. Since present consumption € is
already relatively small, the househotd is loath to reduce it further. Qn the
other hand, at a point like C, the household is already devoting most of its
consumption to the present, and just a little to the future. In this case, it is
more willing to give up a unit of currcnt consumption for just a small in-
crease in future consumption. The result of this declining marginal rate of
substitution is the bowl-shaped indifference curve shown in the diagram.

In Figure 4-3. the budget constraint of the household is superimposed
on a family of indifference curves. Note that as we move in the northeast
direction among the inditference curves (as shown by the arrow), we arc
moving in the direction of increusing household utility. The houschold maxi-
mizes its utihty by finding the indifference curve with highest utility that
touches the budget constraint. As shown in Figure 4-3, the solution is given
by the indifference curve that is tangens to the budget constraint at point A.
Notice that any other curve which touches the budget line provides a lower
level of utility. And any indifference curve which represents a higher level of
utility than {/L, is unattainable.

Consider the specific solution depicted in Figure 4-4a, At A, consump-
tion in the first period exceeds output, so that the household is a net bor-
rower. In the second pcriod, the houschold must consume less than its
income, so that it can repay the debt incurred in the first period. Figure 4-4b
represents the case of a household that lends in the first period. and there-
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Period

Period
1

Period

Figure 4-4
(a) Net Borrowers; (b) Net Lenders

forc is able to consume more than its income in the sccond period. It is
apparent that a houscheld that has its output heavily concentrated in the
second period tends to be u net borrower, while a houschold with its output
concentrated in the first period tends to be a net lender.

Thus. we see that tor a miven level of current income, ¥, . consumpticon
() depends not only on current income but also on frifure income. [t also
depends on the interest rate, which determinges the slope of the budget con-
straint, and on the specific tastes of the houschold. which determine the
shape of the indifference curves.

Also note that in both Figures 4-4a und 4-4b the houschold is betier off
if it borrows or lends in the bond market than if it remains in financial
isolation {or financial “autarky’). Without the bond murket (or some other
financial market for borrowing and lending). the houschold must simply
consume its output in cach period. We can find the utility level an isolated
household can reach by finding which indifference curve passes through the
endowment point E. In both graphs. that indifference curve represents
lower level of utility than the one reached by using the bond market to
borrow or lend. Thus, the use of financial assets raises houschold welfare by
allowing an intertemporal redistribution of consumption. These are the basic
ideas that we shall develop in the rest of the chapter.

4-5 THE PERMANENT-INCOME THEORY
OF CONSUMPTION

One of the main implications of the two-period mode! is that houschold
consumption should depend not only on current ingcome but also en income
expected in the future. Morc precisely, this year’s consumption should de-
pend on an ““average’’ level of income expected this year and in future
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vears. This basic idea was first developed in the 1950s by Nobel Prize—
winning economist Milton Friedman, who used the term permanent income
to signity the average incorme that the household should expect over a long
time horizon. The permancnt-income model was first presented in Fried-
man’s classic 1957 study A Theory of the Consumption Function.®

The starting point of Friedman's modei is that households tend to
smooth consumption over time. Houscholds prefer a stable consumption
path to an unstable one. (Technically. this is because of the property of
declining marginal rates of substitution between current and future income,
which gives the indifference curves the bowl shape that we have seen.) In
Figure 4-db, for cxample, the utility level of consumption at 8 {where O is
similar to C)is clearly higher than at D (where € is significantly higher than
(). Because income is bound to fluctuate year to year, our results so far
suggest that houscholds will use capital markets to maintain fairly steady
consumption against a backdrop of fluctuating income.

Consider. for example. the case of a farmer whose tncome is high at the
time of harvest and very low during the rest of the year. It is unlikely that the
farmer wunts consumption to vary according to the season, high at harvest
time and neghgible the rest of the year. Rather, he tries to smooth consump-
lion over the course of the year, saving during the harvest season in order to
dissave, or consume more than income., the rest of the time. The farmer also
experiences substantial income fluctuations from year to year, depending on
weather conditions and crop prices. Once again, he tries to smooth con-
sumption in the face of these fluctuations. During good years, he saves:
during bad years. he dissaves, thus maintaining a stable living standard.

According to the permanent-income model. consumption responds to
permanentincome ( Yp ), which is defined as a Kind of average of present and
future incomes. Specifically. for a houschold with a fluctuating income
stream. ¥p is defined as the constant level of income that would give the
housetiold the same intertemporal budget constraint as it has with its fluctu-
ating income stream, Mathematically, we can procecd as follows. The
houschotd’s intertempora] budget constraint (in the two-period example) is
G+ G+ ) = Q) — AL+ 1), with ) and Q- usually being different.
Now, let us find a value for Yp such that the household woeuld have the same
intertemporal consumption possibilities if output equals ¥p in each period,
Clearly, Yp must satisfy the cquality in (4.9):

Yo o
T “9)

Equation (4.9) can be solved for Yp in terms of ¢ and @-.

yp = U “[Ql e } (4.10)

2+ 7 (H+n

Notice that permanent income would be an exact average of present
and futurc output in the particular case in which the interest rate is zero (and

*'T'he book was published by Princeton University Press, Princeton, New Jersey.
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in which the household inherits no stock of inancial assets at time 17 Butin
general the interest rate is not zero, and thus we say that permanent income
is a “‘kind™ of average of future output.

A graphical representation of permanent income is provided in ligure
4-5. To find ¥p we draw a 45-degree line from the origin to the budget
constraint. The value of ¥p lies at the intersection of these two lings, point
A, the only point with equal output in both periods that lies on the budget
constraint. Notice that given the position of the endowment point, £, we see
that in this case ), > ¥p and @» < ¥p.

In an important special case of utility maximization. the houschold
tries to maintain a perfectly stable consumption path so that it consumes the
saume every period. In that case. consumption is set exactly equal to perma-
nent income (€ = > = Yp). Thus, in this casc. saving iy given by the pap
between curreat and permanent income.

Si=0 -G =0, ¥p (4.11)

Period

-

Perod

Figure 4-5
Household Consumption and Permanent
Income

In Figure 4-5, the indifference curve 1s tangent to the budget line at the same
point where the budget line intersccts the 45-degree line. Consumption is the
same in both periods, equal to permanent income ¥p.

This special case of cqual consumption each period holds only for
particular kinds of utility functions. but nonetheless. the ideus behind this

* If there is an imitial stock of financial assets. the budget constriint cyualion must be
medified accordingly, as in equation (4.7). Then, permanent income would be found by eyuating

¥ -
- =il +rB, -~ + —
T R I TR

Yp

Thercfore. the equation for ¥p is

[+ ‘”JH . Y
tp [{2 Tl B et g rJ.I
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case have more general validity." Houscholds decide their consumption
levels on the basis of their permunent incomes, not their current incomes, To
the extent that current incomcs are higher than average, they will tend to
save the ditfference. To the extent that current incomes are lowcer than aver-
age, they will tend to dissave, borrowing against their higher future income,

It is usetul to distinguish the effects on consumption of three prototypi-
cal kinds of shocks to income, temporary current shocks, permanent shocks,
and anticipared future shocks. With a temporary shock (which we take to be
4 negative shock for purposes of discussion), @, falls while (), remains the
same: with a permanent shock, () and Qs fall by the same amount: and with
an anticipated shock, ¢4 remains unchanged but the household expects Q- to
tatl. It should be casy to see that households tend to dissave in response to a
temporary shock, since C) falls by less than O, : they tend to adjust fully 1o a
permanent shock, with C, falling by ubout the same amount as (J, with little
change in saving; and they tend to raise current saving in response to an
anticipated shock, with € falling even though Q) remains unchanged.

These results can be restated in terms of permanent-income theory,
With a temporary shock. permanent income doesn’t change by very much,
so that consumption doesn’t change by much. Curcent saving therefore falls
when @ falls. With a permanent shock, permanent income changes (approx-
imately) by the extent of the shock. Consumption falls a lot and saving
changes little. With an anticipated shock, permanent income drops, cven
though current output does not, causing a rise in saving.

At an abstract level, the permanent-income theory is very appealing.
But in general, houscholds only know their current income with much confi-
dence. When their income changes, how can they know whether the change
is transitory or permanent? This brings us to a very central issue in eco-
nomics that we introduced in Chapter 2: the role of expectarions. Before
people can make decisions ubout the future. they almost always have to form
cxpectations about future economic variables. Economists have spent con-
sideruble effort studying ways in which people do that.

In his original work, Fricdman assumed that expectations of future
income arc arrived at by meuns of a mechanism known as “*adaptive’ expec-
tations. This simply means that people readjust ("adapt’"} their estimates of
permanent income ( ¥p}each period. based on their previous estimates of ¥p
and actual changes in output, Specificatly, this period’s cxpectation of per-

" The utility function must be such that the indifference curve is tangent to the budget
line ulong the 45-degrec line from the vrigin. (In that case, optimal consumption will tequire that
¢y = 20 A mathematically impaortant class of wtility functions that can have this property is
called the “tispelastic viility functions.” An example 15 the logarithntic function

UENC, . Ch) = loglC) = { loge ()

|

i+ 8}}
where & (s a parameter called the “intertemporal rate of discount.” When the rate of time
discount & equals the market rate of interest r, then the logarithmic utility function will have the
property of tangency lo the budget line tlong 2 45-degree line from the origin. As # rises relative
to 7. households discount (or care lesy) aboult future consumption relalive 1o current consump-
tion. Therefore, when 8§ = r, households raise their first-petiod consumption s that it is greater
than permanent income, When & <2 r, households discount their second-period consumption by
a smaller amount. They therelore (end to reduce their first-period consumption to be less than
permanent income.
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manent income, which we denote ¥4, is a weighted average of fast period's
cxpectattons, ¥5_y, and actual income this period. Y. or

Yo=uwY,.), ~ (1l —a¥ (4.12)

Economists have grown increasingly dissatisfied with this approach, as
we sald in Chapter 2. For one thing, it is “"too mechanical’': for another,
people would take more care in estimating their tuture income thin just
using a recursive formula. This has prompted many cconomists 10 adopt the
hypolhesis of rational expectations, in which it is assumed that houscholds
use a more detailed conceptual model of the cconomy (o form their expecta-
tions. For cxample, households might try to specify a4 numerical model of
how their income will develop in future years, based on their specific under-
standing of the industry and region in which they work, as well as develop-
ments in the overall economy. Although economists have had probicms
applying the idea of ‘rational™ ¢xpectations in their research, much of the
current study of consumption behavior is based on it, and we return to Lhe
rational expectations approach many times in the book.

In some cases, of course. the distinction between transitory and per-
manent income changes is not that difficult. Think of an Argentine tarmer
who is growing wheat in Patagonia. As a result of an unusual drought in the
United States in 1988, which destroyed much of the U.S, wheat harvest,
prices of wheat almost doubled in the international markcets. The harvest in
Patagonia was quit¢ good in 1988, and the Argentine farmer enjoyed a large
rise in income when world prices increased. As the U.S. dreught was un-
likely to recur again soon (given the standard patterns of raintall in the
United States), the farmer would probably be correct to see a lurpe part of
his 1988 income us transitory. According to the permanent-income theory,
such a farmer would be prone to save most of his extra income.

Empirical Evidence on the Permanent-Income Model

For scveral decades, even before the permanent-income maodel, cconomists
have studied consumption and saving on an empirical level by observing
both the consumption behavior of individual houscholds in statistical sam-
ples and the consumption behavior of the household sector in aggregate
data.

The basic research strategy has been to state the statistical relationship
between consumption and income as

C=a+ Y {4.13)

The standard statistical approach is regression analysis, in which the param-
elers a and ¢ are estimated using a least-squares estimation procedure. The
data uscd in the regression analysis of equation (4.13) might involve con-
sumpticn and income levels for a given vear for a large sample of house-
holds, or it might involve consumption and income over a period of years for
a sample of houscholds. or it might involve the aggregate consumption of the
household sector of the economy and aggregate mmcome, using national in-
come accounts data of the sort shown in Tahic 4-1. A considerable interest
huas focused on the statistical estimate of the parameter ¢ in the equatwon.
This parameter is known as the marginaf propensity to conswme (MPC), and
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it evidently measures the increase in consumption when income goes up by
one dollar. It is expected that 0 <2 ¢ < I, so that consumption riscs along with
income, but by something less than income.

We should understand from the theoretical discussion that the value of
¢ will decpend on the measure of income that we use in the statistical estima-
tion of (4.13), Consider the two-period model. for example. Suppose that the
utility function is such that households simply consume their permanent
income: C; = Yp,. If we estimate an equation using househoeld data in which
we regress O for each household on the permanent income of the house-
held, then we should expect to find that ¢ = 0 and ¢ = I. In other words, the
intercept of the equation would be 0, and the slope would be .

If, on the other hand, we regress C) for cach houschold on the current
income of the household. then we should expect to find an estimate for ¢
lower thun . In particular, since

{1 + r) Q:
Y"’_[v ! [Q' 1+

and since €, = Yp, we see that

(n+

2+ 7 (4.14)

C|:‘ O + {

Clearly. tor a given level of (-, lhe marginal propensity to consume out
of current income is (I + #)/(2 + ), which is less than 1. When economists
cstimate the retationship between € and 0y, they tend to find a marginal
propensity to consume that is less than | and a positive intercept.

Before Friedman presented his permancnt-income model. researchers
were generally using current income as the varable in the regression analy-
sis, and were indeed finding a marginal propensity to consume that was less
than 1, along with an intercept coefficient a that was positive. But many
economists drew a faultly inference from these findings. They reasoned that
with & marginal propensity to consume less than |, when households get
richer, their saving rates would tend to rise.’’ However, Simon Kuznets,
who later was awarded the Nobel Prize., discovered that in the United States
over the period of a century. the saving rate had not risen. This scemed to
contradict the idea of a marginal propensity to consume of less than 1."
Friedman’s permanent-income theory, with its implication that saving rates
rise when fempordry income rises but not when permanent income rises.
resolved the paradox.

The new theory gives rise to the crucial insight that the MPC out of
current income is substantially smaller than is the MPC out of permancat
income. Recen! empirical work on consumption, using cver-morg-sophisti-
cated cconometrics, has supported the theory. The MPC out of current

I Suppuse that C = o + AY. Saving is § = ¥ — C. and the saving rate i1s 5 = §iV =
(1 — by — u'Y. Note that as ¥ riscs. the saving rate wonld rise to a maximem of | 5.

2 Simon Kuznets. Nutional Income, a Supimary of Findings (New York: National Bu-
reau of Economic Research, 1946).
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income has been estimated at between 0.2 and 0.3, while the MPC out ot
permanent income has been found to be close to 1, as expected. "

The permanent-income hypothesis has several other implications for
empirical research. First, we should cxpect that the measured MPC out of
current income is smaller for houschoids with a highly variable income than
for houscholds with stable income. In the first case, o change in current
income is likely to signal little about a change in permancnt income, while in
the latter case, a change in current income is likely to signal a change in
permanent incomc as well. As Friedman himself peinted out in his original
study. this explains why farmers (whosc income varies greatly from year to
vear) tend to show lower MPCs than do urban wage curners (whosce incomes
are not subject to large fluctuations due to weather). Second. vounger house-
holds tend to show lower MPCs than do older houscholds for a similar
reason: a given change in current income tends to have less effect on perma-
nent income for the younger houschold than it does tor the older one.

Another recent application of the permanent-income model shows up
in the randon-walk consumprion function of Robert Hall ot Stantord Univer-
sity."* Hall showed that under some conditions. a houschold's estimate of iis
permanent inceme as of this year should also be the best predictor of its
permanent ancome as of next year. This means that the houschold's con-
sumption this year (C) should also be the best predictor of the houschold's
consumption next year. Or put another way., next year's consumption €
should equal € plus a random amount (¢. ;) that results lron the u nexpected
shocks next vear that will affect the houschold’s estimate of its permanent
income. From this insight, Hall tested somc of the implications of the permil-
nent-income hypothesis, by examining whether €.y = €t ¢, is a good
model of consumption.'™ He found some empirical support for the hypothe-
sts In that next year's consumption is closely related to this year's consump-
ton, but he also found that other current varizbles helped to predict future
consumption, contrary to the theory. {One possible source of discrepancy is
the presence of liquidity constraints on household borrowing, an issue we
take up later.)

Durables and Nondurables

The permanent-income hypothesis applics to consumption, and Consump-
tion is not exactly the same thing as the cxpenditure on consumer goods.
Households want to attain a stable flow of consumption services, und il is
those services that arc the source of utility to the houscholds from u given
kind of commodity. Some commodities give consumption services only in

I* These results are contained in two papers: Marjorie Flavin, ““The Adjustment of
Consumption to Changing Expectations About Future Income.” Fourrid of Potitical faoanenv,
October 1981, and Robert Hal! und Frederick Mishkin, ““The Sensitivity of Consumplion e
Transitory Income: Estimates from Panel Data on Houscholds.” Econometrica. March 1982,
Support for the permanent-income theory is also found in earlier empiricul works such s
Robert Eisner, *"The Permanent Income Hypothesis: Comment."” Aumertc o B ononmie Reniew,
December (958,

" R. Hall, " Stochastic Impiicativns of the Life Cyele— Permanent Income Hypothesis:
Theory and Evidence.”™ Journal of Political Economy. December 1975, This ariginad anmd guite
technicai piece has inspired substantial subsequent rescarch.

'* Technicaily, an equation of the form € _- = ¢+ ¢.; s known as o random-walk model.
Hence the name given to Hall's theory.
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the course of using them up—a meal, & newspaper, a weekend vacation.
Other commodities, by contrast. deliver services to the household over a
long period of time. Autemobiles. television sets, and refrigerators. for ex-
ample, may be used for several years. Economists therefore distinguish
between nondurables, which provide services over a short period of time.
and drrabiles, which last for many years.

Consumption is properly measured as the sum of expenditures on non-
durables p/us the flow of services rendered by the existing stock of consumer
durables. That is. most of current expenditures on consumer durables are
actually investment spending (an investment in future consumption services)
rather than consumer spending. On the other hand. there is some consump-
lion cach year that takes place by enjoving the services of durables that were
purchased in carlicr vears.

Consumption is commonly identified with consumer expenditures
rather than with consumer services. That is, consumption is measured as the
spending on nondurables plus durables, rather than the spending on nondu-
rables plus the services of durables, The proper measure of consumption
corrects measured expenditures by subtracting off the expenditures on dura-
bles und adding back in an estimaie of the flow of consumption services of
the existing stock of durables. (This estimate is found by assuming that the
cost of the durable represents a flow of scrvices that is distributed over a
period of vears.)

The permancnt-income hypothesis performs best empirically when
permanent income is related to the flow of consumer services rather than to
consumer expenditures. It is easy to see why. Consider a houschold that
buys a new car every five years. The data on its consumer expenditures
would show an unstable pattern, with a large jump in cxpenditures cvery
lime il gets & new car. On the surface, then. it looks as if this household is
not smoothing its consumption at all. But in reality it is consuming **automo-
bile services™ at a far more stable rate. While a new car may provide more
Tautomobile services™ than an older car, the household's consumption of
automobile services is in fact much smoother than its observed five-vear
cvele of expenditures on autemobiles suggests.

Consumption and Taxes

So tar, we have not mentioned taxces, and in real life, taxes have a big
influcnce on consumption and saving decisions. We give taxes a thorough
treatment in Chapter 7 when we discuss the role of the government. For the
moment, it will suffice to incorporate tuxes into the determination of the
houschold™s disposable income.

in our discussion of Table 4-1. we noticed the links between disposable
income (¥d). which determines the budget constraint of households, and
total income. or GNP. While many factors determine the difference between
Yef and GNP, here we will stress the role of taxes paid by houscholds to the
government. When we subtract taxes from the income received by house-
holds cach period, the budget constraint of the houschold changes to

. S B (O~ — 15)
(--l"‘—“ +r}—(Qi Tﬂ"‘"—'—” o
Qd>
= Qd + d+n 4.15)
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where Qd, and Qd: stand for disposable output periods 1 and 2, respectively.
Note that Yd = Qd ~ rB_, when B_, does not equal 0.

Higher taxes tend to reduce consumption for a given path of output by
reducing the present discounted value of disposable income available to the
household.'s The effect of higher taxes. 7). on € of course depends on
whether the tax increasc 15 expected to be transitory or permancent {in the
two-period modet. whether it lasts for one period or for two periods). A
transitory increase in taxes reduces permancnt income by (1 + #0(2 + »)
times the rise in taxes. A permanent increase in taxes will reduce permanent
income by the amount of the mse in taxes. To see this, simply go buck to
equation (4.10} and interpret (), and {J- on the right-hand side as disposable
output in periods 1 and 2.

These theoretical predictions have practical policy implications when
governments attempt to change consumption spending through a change in
taxes. In the United States in 1968, the Johnson administration attempted to
raise taxes in order to reduce consumption and thereby free up national
resources for higher military spending during the war in Vietnam. A rempo-
rary tax surcharge was imposed. but the measure failed to restrain demand.
Households knew that the tax measure was temporary. and this being the
case, it had very small impact on consumption. According to one estimate,
the effect of the temporary tax surcharge on consumption was very close o
zero. thereby confirming the theory. Y

4-6 THE LIFE-CYCLE MODEL OF CONSUMI'TION
AND SAVING

The life-cyele model, like the permanent-income model. builds on the theory
that consumption in a particular period depends on expectations about life-
time income and not on the income of the current period. The distinctive
contribution of the life-cycle hypothesis is its observation that income tends
to fluctuate systematically over the course of a person’s life and that per-
sonal saving behavior is therefore crucially determined by one’s stage in the
life cycle. Franco Modigliani, the 1986 Nobel laureate in Economics, devel-
oped the life-cycle model in a serics of papers written in the 19505 and early
1960s in association with Richard Brumberg und Albert Ando.™ Modigliani's
Naobel lecture, “*Life Cycle, Individual Thrift and the Wealth of Nations,”
offers a survey of this fundamental contribution to cconomics. '

When people are voung. their incomes are low, and they often go into

® Taxes may have vther impuortant cffects on income by changing the incentives for work
versus letsure, or savings versus consumption. for u given level of disposihle income, We will
return to these incentive effects in Chupter 7.

" See Alan Blinder and Angus Deaton, “The Time Series Consumption Function Revis-
ited." Brockings Papers on Econemic Activity, 201985

" The classical works arc Franco Modigliani and Richurd Brumberg. “Ulility Analysis
and the Consumption Function: An Interpretation of Cross-section Datu,”” in K. Kunhiri, ed.
Post-Keynesiun Economics {New Brunswick, NI: Rutgers University Press, 1954), and Albent
Ando and Franco Modigliani. **The Life-Cycle Hypothesiy of Saving: Aggregare Implications
and Tests,”" American Economic Review. March 1963,

1? The Nobel lecture is an up-to-date exposition of the theory und the empirical evidence
on the life-cycle hypothesis: see the American Economic Review, June 1984,
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Figure 4-6
The Lite-Cycle Hypothesis of Consumption and Saving

debt (dissave) because they know that they will be earning more money later
in their lives. During their working years. incomc rises to reach a peak at
around middle age, and they repay the debt incurred carlier and save for
their retirement years. When retirement arrives, income from work goes to
zero and people consume their accumulated resources. This pattern is de-
picted in Figure 4-6a.

Notice that there are two periods of dissaving in an individual's life: the
early years and the later years. Figurc 4-6b presents this same idea in the
now-famitiar representation of the two-period model. If we reinterpret pe-
riod I as the working years and period 2 as the retirement years, the same
type of conclusions emerge. (Unfortunately, a two-dimensional graph is not
rich enough to capture a third, younger period of life.) People save during
their working years to provide for retirement, and they do this becanse
income in the first period is larger than incomc in the second. (To put this
another way, first-period income is greater than permanent income.}

Consumption during retirement is financed both from savings accumu-
lated during the working years and from transfers that older people receive
from the government and from their children. While there is no orgunized
system to transfer income from children to parents specifically. most coun-
tries have an indirect transfer system from the young to the old via the
government, [n the United States. young workers pay social security taxes
which are then distributed to retired workers. Such a system has important
consequences for saving decisions. The more generous a social sccurity
system. the Icss a household must save during its working period to provide
for its consumption during its retirement period. The result may well be a
drop in saving by the houschold. and perhaps in the aggregate saving in the
cconomy. Box 4-1 discusses the implications of social security for saving, a
rescarch topic that has been important in the cconomic agenda.

Now let us explore some other implications of the life-cycle theory. In
the case in which consumption is equalized in all periods. consumption is
equal to permancnt income. From equation (4.14), we can write Cas a
multiple of wealth:

R P T
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Box 4-1 e
Social Security and Saving

In social security programs. the government makes payments o retired
workers, financed out of taxes on younger workers and (in some coun-
trics) the profits carned on a fund that has been accumulated out of past
taxes, By reducing the needs of workers te save for their retirement. then,
social sccurity programs may reduce private saving. Martin Feldstein of
Harvard University has been the leading scholarly advocate of just this
position. in 1974, he published an influential article in which he claimed
that the U.S. social security scheme reduced private saving by about S
percent. thus reducing the aggregate capital stock and oulput.® In later
studics, he has maintained that the effect is strong, though perhaps not as
large as he originally thought.

Feldstein's view is not universally accepted. Some empirical re-
searchers have claimed to find a weaker effect than Feldstein has indi-
cated. Others, such as Robert Barro of Harvard University. have raised
some theoretical objections as well. Barro has shown on theorclical
grounds that if households recognize that their social security benefits will
be paid by taxes levied on their children. they might increase their saving
inorder to leave a larger bequest to their heirs. in effect, leaving them part
or all of the income that they will need to pay the social security contribu-
ttons. In such a case. the negative effect on saving for one’'s own relire-
ment is counteracted by a positive ¢ffect on saving in order to leave a
bequest to one’s offspring. This theoretical argument. known us Barro—
Ricardian equivalence, is considered in Chapter 7.

The evidence on this issue outside the United States is fur from
conclusive. Two studics comparing savings in a number of countries
found little empirical support for the depressing effect of social seeurity
on private saving. Feldstein, in his own international rescarch, remauined
convinced of his original finding for the United States ! The controversy
has. so far, not been settled.

Thus, consumption is a fraction of wealth. with the factor of propor-
ttonality (£), or the marginal propensity (o consume out of wealth, depend-
ing on the interest rate. In practice, the factor of proportionality & will
depend on other things as well, such as the rate of time preference and the
ages of individuals in the household.

* Sec his article, " Social Security. Induced Retirement and Aggregate Capital Accumu-
lavion.”” Jewernal of Pofitical Evonomy. September’Octobher 1974

! The two skeptical studies arc R. Barro and G MacDonold. “Social Sceurity and
Consumer Spending in an [oternationad Cross-section.,”” Jourmal of Public Froonemicos, June
1979, and F. Modigliani and A. Sterling, " Determinants of Private Suving with Special Refer-
ence to the Role of Social Security —Cross-country Tests.” in F. Modiglian und B, Hemming,
eds.. The Determingnry of National Saving and Weadth (London: Macmillan, 19583, Feldstein's
article 15 "Social Security and Private Saving: International Fvidence in an aended Life-
Cycle Model,” in M. Feldstein and R. Inman. eds.. Fhe Econonies of Public Sercices (London;
Macmillan. 1977).
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In the two-period model, & = (1 + #}#(2 + #), which is between 1/2 and
[. With a larger number of periods. & would be smaller. Why? Because a
onc-unit increase in wealth would then have to be divided among many
periods. Therefore. the marginal propensity to consume depends inversely
on the age of the houschold. with older households consuming a farver
fraction of wealth in any period than younger householkds, What counts [or a
particular houschold is the number of periods remaining in the planning
horizon, with older households tending on average 1o have shorter horizons
than younger houscholds.

Evidence on the Life-Cycle Model

Modighani and Ando provided one of the first empirical tests of the life-cycle
model in their joint 1963 study.”* They ran the following regression.

C=qoYd - LW

where Y is disposable labor income and W is the financial wealth of the
houschold sector, The equation was estimated using annual data, We would
expect to find ¢ less than [, sinee ¢, measures the MIPC out of current
mcome. We would also expect to obtain a coefficient &, a little greater than
the annual rate of interest. Why? Because a person behaving according (o
the life-cycle theory would like to spend her assets over the entire lifetime, If
she consumes only the interest income in cach period, she would die with
her assets intact: she must, therefore, consume a little more than the interest
carmngs. Ando and Modigliani estimaled the value of ¢; at 0.7, and &, at
0.06, the latter shghtly more than the annual real rate of interest.

The hAndings of Ando and Modigliani were encouraging for the life-
cycle theory, Further tests of the life-cycle model have provided some sub-
stantiation, but they have also turned up some empirical inconsistencies. It
seems that households indeed save more during the prime of working vears
than they do when they are voung or old.” Bul at the same¢ time. older
people appear not to dissave very much.® In other words, they keep their
assets intact, und eventually pass along these assets to their heirs rather than
use their wealth for consumption during their own lifetimes. The failure of
the old to run down their wealth remains once of the important puzzling
counterexamples to the reasoning of the life-cyvele model.

The Role of Beguests

When people die, they often Icave wealth to their children. These transfers
of wealth are culled beguests. Two key questions have to be addressed
before we can incorporate bequests into life-cycle theory. First, what moti-
vates bequests? Sccond. and more gencrally, how can bequests be incorpo-
rated into a theory of saving?

* Ande and Modigliant. ~The Life-Cyele Hypothesis of Saving.™

= See, for example. Mervyn King and Louis Dicks-Mireaux, ~ Assel Holding and the
Lite Cyele,”” The Ecomomnic Jowrnal, June 1982,

= For a discussion of the evidence on dissaving by the old. see the excellent sUrvey
article by Lawrenee Kotlikolf, “Lntergencrational Transfers and Savings.” Jouwrnal of Foo-
nemnfe Perspectives, Vol 2, no, 2. Spring 1988, pp. 41-58,
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Economists by no means agree on the motivation of bequests. There
are (at least) four basic schools of thought. two of which ascribe to parents
specific attributes toward their heirs, Robert Barro, among others, has sug-
gested that people lcave bequests for altruistic reasons—they care about
their children, and try to raise their children’s well-being by income trans-
fers. Douglas Bernheim. Andrei Schleifer, and Lawrence Summers have
argued that parcnts have less altruistic motives, planning their bequests in
order to influence the behavior of their children during the parents™ Lifetime
{*'I'll leave you the money if you take good care of me while I'm alive™),

A third school of thought holds that bequests are largely unintended,
By and large, people do not know when they will die. and they want 10 have
plenty of resources available in case that they live much longer than ex-
pected.”* Thus, if the life expectancy of a 65-year-old is 80 years, this person
would keep enough wealth to survive until, suy, 95 years of age. Obviously,
an ¢lderly person does not want to starve, or even to suffer the discomforts
of poverty, because of greater than expected longevity.

Finally, a fourth school of thought holds that much wealth accumula-
tion is not for future consumption in any event, but rather simply for the
power and prestige it brings. Thus, the wealthy derive utility directly from
their holdings. irrespective of the consumption their wealth might finance.
This opinion ofters the most direct challenge to the life-cyele point of view,
since it suggests a theory of suving that is not dircctly tied 1o consumption,
either of the current generation or of succeeding gencrations. Keynes de-
scribed nincteenth-century saving behavior of the upper classes along these
lines in a famous section of his Economic Consequences of the Peaee:

The duty of *‘saving” becume nine-tenths of virtue and the
growth of the cake [national wealth] the object of true religion.
... And s0 the cake increased but to what end was not clearly
contemplated. . . . Saving was for old age or for your children;
but this wus only in theory,—the virtue of the cake was that it
was never to be consumed, neither by you nor by your children
after vou.

The idea that parents leave bequests to their children for altruistic
reasons may significantly affect life-cycle theery. Barro has stressed one
possible modification. He holds that current corsumption can be affected by
the expected income of the fiture peneration. Suppose thal a houschold
which cares about its children receives news that makes the children's eco-
nomic future appear more bleak than had previously been expected. 1n that
case, the household might choose to leave larger bequests to compensate for
their children’s potential losses. Thus, Barro has shown, the appropriate
budget constraint for the household could inveive not just the current genet-
ation’s lifetime income, butl also the future generation's tifetime income.

¥ These views are presented, respectively, in the following articles: Robert Barro. * Are
Government Bonds Net Wealth?” Jouarnal of Polivical Economy, November 1974 Douglas
Bernheim, Andrei Schleifer, and Lawrence Summers, ~The Strategic Hequest Motive,™ Jour-
nal of Political Evonomy. December 1985; and Andrew Abel, “Precantionury Savings and
Unintended Bequests,"” American Economic Review, September 1985,

* John Maynard Keynes, The Economic Conseguences of the Peave tNew York: Har.
coitrt, Brace, and Howe, 192(0), p. 20.
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Barro’s argument formalizes an old idea known as Ricardian equivalence
after the work of the early British economist David Ricardo. The empiricat
relevance of this ingenious argument is subject to disputc—even Ricardo
doubted its relevance—and recent studies suggest that it has only a small
degree of practical importance. (We return to this issue in greater detail in
Chapter 7.)

The biggest chullenge to the life-cycle theory on empirical grounds has
come from Lawrence Kotlikoff and Lawrence Summers. Based on measure-
ments which showed that much of the wealth in the United States was the
result of bequests rather than life-cycle savings, these authors have argued
that the importance of life-cycle saving considerations has been exagger-
ated.™ Defending the relevance of the life-cvele model (which he devel-
oped). Modigliani swiftly counterattacked in his Nobel lecture, In the United
States, he claimed. many old pcople put together their assets with those of
their children in trust funds. Thus, while the funds might be increasing, it is
quile possible that parcnts still deplete their own personal wealth from the
fund, or pass on no morc than the bequests, plus interest, that they reccived.
So far, the issuc of the importance of bequests for lifetime consumption
behavior has not been settled.

4-7 HOUSFHOLD LiQuIiDITY CONSTRAINTS AND
CONSUMPTION THEORY

Modern theory has gone out of its way to stress the weukness of so simple a
link between current income and current consumption as that which Keynes
first proposed. And yet, one set of important considerations docs suggest
that for smany households, Keynes was right after all to stress the strong link
betwcen current income and current consumption. To the e¢xtent that house-
holds ure denied access to borrowing, their consumption behavior might
indecd be linked only to current income rather than to future income. House-
holds thut cannot borrow and that lack a stock of finuncial wealth are said to
be ““liquidity constrained,” in that the most they can spend is the income
that they earn in the current period.

Liguidity constraint can be defined generally as the inability of certain
individuals to borrow against future income, perhaps because lenders be-
lieve they are unlikely to repay their loans. Intertemporal theories of con-
sumption are explicitly based on the assumption that ageats can freely bor-
row and lcnd within the limits of their lifetime budget constraint. To the
extent that many houscholds are liquidity constrained. therefore, these theo-
rics are called into serious question.

Imagine, for example, a college freshman who correctly thinks that she
has good future income perspectives. If she applies for a loan, she might be
lucky enough to obtain financing sufficient to pay for her studies (perhups
under a government-sponsored program), but almest assuredly she will not
obtain suffictent loans to raise her living standards to the level of her ex-
pected permanent income. Financial markets normally lend against collat-
eral, not just the promise of future earnings from labor. College freshmen

7 Lawrence Kotlikoff and Lawrence Summers. **The Role of Intergenerational Trans-
fers in Ageregate Capital Accumulation.” Journal of Politicat Econamy, August [981,
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don't generally have real assets with which 1o guarantec a loan, and thus
they are not generally able to borrow enough to smooth their consumption
stream.

Empirical rescarch has shown that hiquidity constraints are important
for part of the U.8, population. Accerding to a study by Fumio Hayashi,
liquidity constraints affect about 20 percent of the U.S. population.™ For
this group, consumption is linked to current disposable income rather than Lo
lifetime wealth. In other recent work, Havashi has found that the proportion
of liquiditv-constrained households is higher among voung households than
older households. He also estimates that liquidity constraints reduce con-
sumption below the level that would be desired on lite-cycle grounds by
about 5.5 pereent,””

Going back to the example of the college freshman, suppase she ex-
pects that 5 years from now she will earn a high salary, Consider. tor exam-
ple, her reaction (0 4 bequest from a distant relative. Clearly, her consump-
tion spending will tend to go up significantly more than the amount that
lite-cycle theory would predict, Consider also the case of a tax cut that is
expected to be reversed in the future so that the present vdaive of laxes
remains unchanged. This would not affect consumption {or someone hehay-
ing along life-cycle lines. It will, however. increase the consumption expen-
ditures of & hquidity-constrained household.

4-8 AGGREGATE CONSUMPTION AND NATIONAL
SAVING RATES

Up to now. we have carefully confined our theory to individual behavior,
Even though our final goal is understanding the functioning of the aggregate
cconemy, it is. after all, the behavior of individual houscholds that we will be
aggregating. We now proceed to the problem of aggregating the hehavior of
millions of individual households in order to understand aggregate consump-
tion behavior in the cntire cconomy. Macrocconomists have a namwe for this
kind of rescarch stratcgy in which individual behavior s studied first and
then aggregated to understand cconomywide behavior. [t is called providing
“microeconontic toundations'” for macrocconomic variables.

What are some of the problems of aggregating from (he individual
household to the whole economy? Consider first the stmplest case. I all
individuals have the same MPC out of permancent income, then aiggregate
consumption is just that MPC times permanent globul income. In cquations,
it C; = ¢ ¥p, torindividual /. and ¢ is the same for all i/, then O~ ¢ ¥p, where ¢
is the sum of consumption of all househelds and ¥p is the sum of the incomes
of all houscholds.

If the MPC vartes across households. however, and in general it does,
the aggregation issue becomes considerably more complicated. As we have
already scen, not only do houscholds differ in their preferences lor con-

¥ F. Havashi. The Permanent Income Hypothests: Estmation amd Testing by fnstru-
mental Variables." Jowrnal of Politiced Economy. October 1952

= F. Hayashi, *"The Etfeet of Liguidity Constriunts on Consumption: A Cross sectional
Analysis.” (uarterly Jowrnal of Economics. Febrmary 1985, Other imteresting work on the
subject is Marjorie Fluvin. “*Excess Sensitivity of Consumption (o Current Income: Liguoidity
Constraimnts or Myopia?” Canadian Fournal of Economics. February [985.
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sumption today versus the future. they also differ in their stage in the life
cyele. An economy includes young adults in their prime working years who
have a low MPC and a large income and who are net savers as well as old
people in retirement who have a high MPC and a low income level and who
are nct dissavers., Thus, voung savers coexist with older dissavers. The
aggregate saving in the economy is determined by the balance of saving and
dissaving, averaged over the entire population. Economic models that stress
the coexistence of young and old households in the economy are referred to
as models with “overlapping generations.™

In un economy with a stable distribution of young and old and in which
there (s no per capita cconomic growth (that is. no rise over time in income
per person) and no overall population growth, the saving of the young tends
to be offsct by the dissaving of the old. In this case, even if the voung
generation is saving for retirement. the aggregate saving in the cconomy is
zero, because the older gencration are dissaving at the same rate.

More commonly. most cconomies are characterized by positive popu-
lation growth and positive growth in output per person because of technolog-
ical improvements in the production process {a topic we take up when we
study cconomic growth in Chapter 21). Each generation is richer than the
previous one. and also more numerous. Thus, young savers are gencraliy
more plentiful and richer than old dissavers. In the aggregaic, saving ex-
ceeds dissaving., and such economics show an overall positive rate of SAVINY.
Faster-growing economies, all other things being equal, tend to show a
higher aggregate saving rate because of their demographics, with younger
savers being more numerous and richer than the older dissavers, Thus., even
if all the individual houscholds in two economics have the same saving
profile over their life cycles, one economy may show a higher aggregate
saving rate because it has faster population growth or faster technical change
from generation to generation.

Nathaniel Leff has prompted an interesting empirical debate concern-
ing the role of demographics in aggregate saving. In a provocative 1969
article, he first published the basic finding that the higher the dependeney
rate in a country (that is, the proportion of retired people plus the very young
to the working population), the lower its aggregate saving.™ He justified this
finding on the grounds that, as we have just noted. an cconomy with high
proportion of retircd and young people tends to be an economy with 4 high
proportion of dissavers relative to savers. Leff tested this hypothesis by
looking at the saving rates and demographic characteristics of 74 countries,
mcluding developing and developed cconomies, and argued that the data
supported the basic hypothesis. Others who have joined the debate, using
different data sets and other statistical tests, have questioned the strength of
Letf’s conclusions, and the issue—as are many issues in mucroeconomics—
remains open to debate.

Despite the rich modeling of consumption behavior and the findings
based on the overlapping generations framework. onc of the great unsolved
puzzles in economics remains the question of why some countries save at a
very high rate while others save so little. Many analysts have tried to ex-

* Nathaniel Leff, 'Dependency Rates and Saving Rates.”” American Feonomic Review,
September 1969,
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plain, for cxample, why Japun’s saving rate appears to be so large compared
to that of the United States.” Indeed, while in 1987 the ratio of national
saving to GDP was 34 percent in Japan. it was only 14 percent in the United
States.

Part of the difference in saving rates is accounted for by differences in
the measurcment of saving in the two countrics that artificially overstale
Japan’s saving rate and understatc the U.S. saving ratc. U.S. houscholds
spend a higher proportion of their income en consumer durables. This
spending is conventionally classified as pure consumption rather than partly
as investment. If consumption were properly redcfined. then, the gap be-
tween the U.S. saving rate and the Japanese saving rate would narrow. But
even after correcting for definitional and data problems and compuring the
saving rates of comparable age groups in Japan and the United States, the
difterences in saving rates seem to remain largelv unexplained.

Part of the gap in saving rates could result from the fact that because of 3
Japan’s rapid economic growth, the voung savers are much richer than the £
old dissavers, thereby raising the national saving rate in Japan, Some re- 4
searchers have stressed that Japan's tax system promoles saving more than
the tax system in the United States does and that the smaller coverage of
Japan’s social security system provides an added incentive for thrift, Others
huve suggested that Japun's high saving reflects, in part, the need to accumu-
late large pools of financial assets in order to be able to purchase houses,
somcthing that is very difficult to do given the high land prices in Jupan and
the poor markets for housing finance.

In the final analysis, however. the relative importance of these various
explanations for the difference in saving rates between the United States and
Japan remains in dispute. More generally, there also remains a strong sense
that additional explanations are needed to account for differences in saving
behavior across countries.

4-9 CONSUMPTION, SAVING,
AND THE INTEREST RATE

We now shift away from the effects of income and wealth Auctuations on
consumption and saving and turn to the effects of interest-rate changes.
There has becn a long debate as to whether or not saving tends to rise as
intcrest rates increasc, It is often supposed, somewhat naively, that as inter-
est ratcs rise, and thus, as the rate of return (o saving increases, it must he
the casc that saving will also increase. Such a supposition. howcever, (s
incorrect. Even on a purely theoretical level, the relationship between the
interest rate and the saving rate is more complex.

Consider a household with an cndowment, E. facing an interest rale
given by the slope of the budget constraint, as shown in Figure 4-7a. Ini-
tiatly, consumption is given by point A, When the intcrest rale rises. the
budget constraint rotates through the point E in a clockwise direction (that
is, the budget constraint becomes steeper). The new consumption equilib-

o

3 Bee Fumio Hayashi, “Why Is Japan's Savings Rate So Apparently High?' in Stanley
Fischer, ed.. Macroeconomics Anaual iNew York: National Burean of Feonomic Research,
1986},

e




Chapter 4 Consumption and Saving 107

Oyl N £_
1
________ 1
C: -’1I 1
D
b don____
2 : |I |
[ I
[ |
[ i
1 I 1‘| 1 |
¢, ¢ &
¢a) b

Figure 4-7
The Effect of Interest-Rate Changes on Consumption and Saving,

rium is at point A°, with C, falling and  rising relative to the initial equilib-
rium. In the graph. then, we have a casc in which higher interest rutes reduce
current consumption and thus raise current saving. In Figure 4-7b, by con-
trast. the same rise in interest rates produces an increase in consumption
and thus a fail in saving. Evidently the effect of 4 rise in intercst rates on
household saving is ambiguous.

[n order to account for this ambiguity, it is useful to divide the effect of
the interest-rate increase into two parts: a ““substitution ctfect.” which al-
ways teads to raise saving, and an “‘income effect,” which may raise or
lower saving. l.ct us consider these two effects.

When the interest rate goes up, there is a rise in the amount of future
consumption that can be gained by a given increase in current saving. Specifi-
cally, a fall in €, and an equivalent risc in saving of the amount AS, = —AC,
leads 10 an increasc in Cs in the amount (rAS)). In effect, future consumptien
becomes “*cheaper' relative to current consumption, and houscholds tend
to substitute away from current consumption and 1o increase their desired
purchases of future consumption. The pure substitution effect measures the
change in the household’s desired level of € and (> when interest rates
change, assuming that households remain on the initial indifference curve,
Graphically, this “‘substitution effect’ is represented in Figure 4-7a by a
move along the original indifference curve from point A, where the slope
cquals the initial intercst rate. to point B, where the slope equals the new
higher interest rate. Notc that the direction of this effect is unambiguous:
higher interest rates always lead to a reduction of Cy and a rise in Ca, and
thus to a risc in §,.

The income eftect measures the fact that the household is made rticher
or poorer by the change in interest rates to the extent that it was initially a
net lender or a net borrower, If the household was initially a net lender, the
rise n interest rates makes the household richer by virtue of the fact that
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TABLE 4-3

E¥FECT OF AN INTEREST RATE INCREASE

ON SAVING
Net Borrower Net Lender
Substitution cffect + +
income effect T -
Total effect on saving + i

with unchanged C,, the household will unambiguously be able to afford a
higher level of Cy. On the other hand, if the household was initially a1 net
borrower, then the rise in intcrest rates makes the houschold unambiguously
poorer by virtue of the fact that with unchanged ¢, the houschold will no
longer be able to afford the original level of ¢,

We can describe the income effect in the following way. If the income
effect is positive. that is if the houschold is made richer. then the houschold
will lend to raise its consumption levels of € and €1 if the income effeet is
negative, that is, if the houschold is made poorer, then the houschold will
tend to reduce its consumption levels of C; and (- A pasitive income cifecl.
thercfore, reduces saving (because it increases €, while & negative income
effect raises saving (because it decreases €4). Thus. the income ellect tends
to raise the saving rate of a borrower and to lower the saving rate of & lender,
The income effect may be understood graphically as the shift from point B to
point A" in Figure 4-7. When the houschold is a net lender (Figure 4-4b), the
income effect is positive and the shift from B to A" involves a rise in ¢, {and a
fall in saving); when the household is a net borrower (Figure 4-4a). the
income effect is negative and the shift from B 1o A involves u full in () tand
hence a rise in saving).

Finally, we can summarize the overall effects of a rise in jpterest rates
as we do in Table 4-3. The substitution cffect always tends to raise saving.
The income effect tends to raise saving for net borrowers and to lower SAVINg
for net lenders. Thus. the total effect of a rise in interest rates is to raise
saving unambiguously in the case of a borrowing household and 1o raise or
lower saving in the case of a lending household (depending on whether the
substitution or income effect dominates). Figure 4-7a shows unambiguously
the rise in saving rates for a net borrower.’ Figure 4-7b shows a case in
which saving falls for a net lender,

What then should we expect about the effect of higher interest rates on
aggregate saving? In general, the presumption is that the income effects of
net borrowers and net lenders tend to cancel each other at the aggrepale
level so that the substitution effects (which work in the same direction for all
households) tend to dominate. For this reason, we can usually suppose that
a rise in intercst rates will reduce current consumption and Taise uggregate

™ Note that. as shown in Figure 4-4a, the net borrower becomes u net lender after (he
interest rate increase. This is not necessarily the case. The graph could have been drawn se that
the househeld remains a net borrower.
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saving, even though we know that for some lending households, saving
might fall.

Empirical evidence on the relationship between aggregate saving and
interest rates is far from conclusive, however. Few studies have found a
clear effect of interest rates on saving in developing countries.™ For the
United States, the best known study finding a positive effect of the interest
rate on the saving rate is that of Michael Boskin.* But most other research
has found a tow or negligible effect. It may be the difficulty of measuring
interest rates properlv—in taking account of taxes that affect the costs of
borrowing und the returns to lending. for example—that greatly complicate
the research, This alone might help to explain why the research on this topic
has been so inconclusive,

4-10 BUSINESS SAVING AND HOUSEHOLD SAVING:
THEORY AND EVIDENCE

In our investigations of household saving behavior. we have not mentioned
much about the behavior of firms. At onc level, this is clearly problematic. In
describing Table 4-1. we said that total private saving is equal to the sum of
household saving (sometimes called personal saving) and business saving,
and we noted that business saving in the United States is actually larger than
household saving. Yet our comparative neglect of business saving has a
certain subtle justification. Busincss firms are ultimately owned by house-
holds, and therefore the overall tevel of private saving is still basically deter-
mined by household behavior, and the division of saving between house-
holds and firms is somewhat arbitrary.

To investigate this problen, let us reuse the two-period framework.
Suppesc that in addition to the output of the houschold, O and (5. the
houschold also receives a payment stream of dividends, DV, and DV._ from
a firm that it owns. The firm earns profits Pr; and Pry, and pays out part of
the profits in dividends. The firm may choose to retain some carnings in the
first period and invest in bonds, By . according to the simple budget con-
straint By = Pry — DV,. We define the firm's saving Sp as its retained
earnings, so that Sy = By = Pr, — DV, In the second period., the firm sees
no point in retaining any earnings, Thus. it pays as dividends the total profit
of period 2 plus the value of the bonds with their accumulated earnings:
DVy= Pra + (1 + 1Bp.

It is eusy to derive an intertemporal budget constraint for dividend
payments using these new relationships:

DV, Pr;
DV +— = pr + 2
(1+n

{1+ r
Note that the budget constraint for the firm has the same form as the house-
hold’s budget constraint; the discounted value of dividends must equai the

4.17)

® See, for example. Alberto Giovanaini, “Savings and the Inlerest Rate in LDCs."™
World Developmenr, July [983,

* Michuel Boskin, “'Taxation, Savings and the Interest Rate.”" Journel of Monetary
Ecommenics, March 1982,
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discounted value of profits. Saving by the firm (.5,), iy defined as the re-
tained earnings, as we just explained.

Let us sec how a change in business saving affects overall saving of the
private sector, The budget constraint for the houschold that owns the firmos
amended as follows. Disposable income now inctudes the receipt of dividend
payments of the firm, so that Yd, = Q) + DV, and Yd-  Q; 1 #f8) 1 DVS,
The household’s budget constraint, as usual, holds that the discounted value
of consumption equals the discounted value of disposable income:

¢ O DV,
DL L4 DY : :
T e R TN AT @15
Using (4.17) and {4.18) we¢ can write the houschold’™s budget constraint as
follows:
: ¢ (- , Pry
R I we I KOs (4.19)

Notice that the household’s consumption cheices depend on the overali
profit stream of the firm, but not on when thosce profits are paid out in
dividends. Thus, the firm’s own saving policy—when it does or does not pay
profits out int dividends—is irrelevans for the household’s consumption
choices Cy and Cs.

Now let us consider what happens to the saving rale when the lirm
alters its saving policy. If the firm saves an additional dollar in the first
period rather than paying it out in dividends. the houschold’s disposable
income drops by one dollar, since disposable incomc is the sum of the
household’s own output and its receipt of dividends. Saving by the business
firm and by the houschold are now defined as follows:

Sp = Pry — DV, (husiness saving)
Si=Yd —C=Q + DV, - (houschold saving)  (4.20)

Since ) is not affected by the cutback in the dividend pavment, it is clear to
see that household saving falls by one unit when business saving rises by one
unit. Overall private saving, which is the sum of &, and S, remains un-
changed.

We have reached a remarkable theorctical result. # the firm chooses to
save an additional dollar, overall private saving will be unchanged becanse
households will respond by decreasing personal suving. In other words, if
firms save more, houscholds will save less. because they will regard the
firms us doing the saving for them. This conclusion has been given an illumi-
nating name. When households make their own saving compensate [or
changes in the firm’s saving, it is said that they *'pierce the corporate veil.”
Since the firm is owned by the households, changes in the firm™s policies do
not affect the basic consumption decisions of the household.

The empirical evidence gives some support to the idea that houscholds
at least partly pierce the corporate veil. A look at Figure 4-1 suggests this
point. While gross private saving (as & pereentage of GDP)Y has been very
stable in the United States since World War 11, the variability of personal
and business saving has been significantly higher, indicating that movements
in personal saving have tended to compensate the shifts in business saving
during the period. This casual evidence points in favor of the argument that
houscholds pterce the corporate veil.
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More rigorous studies of the problem have tended to qualify this con-
clusion. however. In particular. it has been found that changes in corporate
saving induce an offsetting effect on personal saving, but one that is only
partial. For example, James Poterba of the Massachusetts Institute of Tech-
nelogy. has found for the United States that a $1 decline in corporate saving
reduces total private saving by 25 to 50 cents. >

In conclusion, the idea that households pierce the corporate veil is no
doubt an approximation. Liquidity constraints, tax policies, imperfect infor-
mation to shareholders about the saving of firms, and other kinds of capital
market imperfections can limit the extent to which households actually off-
sct the saving behavior of firms. Nonctheless. as we start to close in on a
theory of private saving, it is probably safe to leave business saving out of
the picture and to focus our atiention mainly on the houschold.

4-11 SUMMARY

The modern analysis of consumption and saving was initiated by John Muy-
nard Keynes, who specified a consumption function linking current ¢on-
sumption to current income. This important step forward in economic analy-
sis was subsequently superseded by the intertemporal approach to
consumption and saving. a theory which stresscs that households divide
their income between consumption and saving in order to maximize utility.
This choice is influenced not only by current income. as in the Keyncsian
model, but also by expected future income as well as the interest rate. In
choosing a consumption path, households are bound by the interiemporal
budger constraint, which requires that the present value of consumption be
equal to the present value of the output produced by the household plus any
initial financial assets owncd by the household minus the present value of
any bequests left by the household.

The two-period maodel, which assumes that households live for only
two periods, the present and the future, simplifies the study of intertemporal
choice. This model allows us to find consumer equilibrium by superimposing
the household’s indifference curves on the intertemporal budget constraint
in a ncat graphical way.

The permanent-income model provides us with one application of the
intertemporal approach. It builds on the basic observation that houscholds
prefer a stuble consumption path to an unstable one. Since income may
experience fluctuations from period to period. it is not current income but
permanent income which determines consumption, where permanent in-
come is a kind of average of present and expected future incomes. In the
case of u remporary decline of income, permancnt income changes little, and
consumption docs not decline by much. Becausc consumption drops little in
the face of a decline in current income, saving falls. In the case of a perma-
nent decline in income—and one that is perceived to be permanent—con-
sumption falls by approximately the amount of the decline, and saving does
not change by much. Because future income cannot be known for sure,
however, the formation of expectations is a crucial issue in applying the
permanent-income model.

™ See his article ~*Tax Policy and Corporate Saving.” Broakings Pupers on Economic
Activity, 2 1987,
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Empirical estimates of the consumption function have been centered
on attempts 10 measure the marginal propensitv to consime (MPC), that is.
the amount that consumption rises when income goes up by one dollar. In
accord with the permanent-income model. the empirical evidence indicates
that the MPC out of current income is substantially smaller than the MPC
out of permanent income {(which is close to 1}. On the other hund. the
evidence also suggests that for a portion of households, consumption is
determined largely by current income rather than permanent income, pre-
sumably because those houscholds face fiquidity constraints which impose
limitations on their ability to borrow against future income. For such house-
holds. the (old-fashioned) Keynesian link between consumption and current
income would tend to be quite strong.

The life-cycle model is a specific application of the intertemporal model
of consumption and saving. Iis distinctive feature is its emphasis on the
regular pattern of income over the lifetimes of most houscholds. Since
households want to maintain a smooth consumption path, they are led to
dissave when young {when income is low or zcro), save during the working
vears (10 repay the debts incurred when young and (o accumulate wealth for
old age), and to dissave when old. Empirical evidence supports many of the
crucial implications of the life-cyvcle model. such as the fact that the MPC
should vary over the life cycle, but there are major empirical puzzles as well,
Most strikingly, older houscholds appear not to dissave by the amount pre-
dicted by the life-cycle model. but instead leave much of their wealth as o
bequest to their heirs,

Taxcs have an important effect on consumption. Higher taxes reduce
the present value of disposable income. and thus reduce consumption, The
response of consumption to a change of taxes depends in an important way
on whether the tax change is belicved to be temporary or permanent. As
many historical episodes have shown, consumption reacts more (0 tux
change that is perceived to be permanent.

Consumption and saving theory is for the most part built around the
individual houschold and then generalized to the economy. In moving from
an analysts of the individual household to that of the overall economy. we
must deal with the problem of aggregation. Of course. if cveryone had the
same MPC, aggregation would be no problem. But this is not the case. The
MPC varies across households because people have different tastes and are
at different stages of life, The aggregate saving rate should depend. there-
fore, on the age distribution of the population and on income growth, both of
which help to determine the wealth of young savers compared to that of old
dissavers. The higher the proportion of working-age individuals to very
young and very old people. the higher the saving rate of a couniry should
be. Similarly, the faster the country grows. the higher should be the saving
ratc.

The cffect of the interest rate on saving and consumption is unclear
both theoretically and empirically. A higher interest rate increases the
present price of consumption relative to the future (the substitution effect),
and thus provides an incentive to increase suving. However, if' the house-
hoid is a net lender, the interest rate rise also raises lifetime income. and 1hus
tends to increase consumption and decrease saving (the income effect). The
substitution effect is usually assumed to be stronger than the income cffect.
and therefore saving responds positively to a rise in the interest rale. Some
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empirical evidence has supported this, but the results are for the most part
inconciusive.

Most of the analysis of private saving takes place at the level of the
houschold. thereby negiecting business saving. In the United States and
other countrics, however, business saving tends to be an important part of
total saving. Does this introduction of business saving require a fundamental
reworking of our model? Fortunately, the answer is no. Since business firms
are ultimately owned by households, total private saving (the sum of house-
hold and business saving) is still basically determined by household behav-
ior. Under some conditions. the distinction between households saving and
firm saving is somewhat arbitrary. If the firm retains more earniags. the
household will save less by a corresponding amount. When this happens, the
household 1s said to ““pierce the corporate veil.”

Key Concepts nem————————eee————

disposable income permanent shock

consumption function marginal propensity to consume
intertemporal theory durables and nondurables
two-period model bequests

utility function Keynesian consumption theory
indifference curves liquidity constraints
intertemporal budget constraint overlapping generations
marginal rate of substitution income effect

life-cycle theory substitution effect

permancnt income aggregation

{emporary shock “corporate veil”

Problems and Questions m——Sts————

[. For a given level of GNP, discuss what happens to personal income,
disposable personal income, personal consumption expenditures, and per-
sonal saving if

«. Personal taxes go up.

h. Personal interest income rises.

¢. Personal consumption ¢xpenditures decline.

d. Corporate profits go down.

2. The model analyzed in this chapter assumed that the relevant decision
for houscholds was when to save and when to borrow rather than whether to
borrow or to save. Is this a sensible assumption?

3. a. Draw the budgct constraint for a houschold that lives for two periods
and earns $100 in the first period and $200 in the second period. The interest
rate is 10 percent.

h. What is this household's permanent income?

<. [t the houschold's preferences are such that it wants to consume ex-
actly the same aumount in both periods, what would be the value of its
consumption in each period?

d. How would the budget constraint change with respect to {(a} if the
houschold could lend but could not borrow? If its preferences stay the
same. will the houschold be better off or worse off?

4. In the framework of the two-period model, consider two households
which receive exactly the same income in each period. Because of differ-
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enccs in preferences, however, household 1 saves $100 whereas houschold 2
saves $1,000. Which household is more likely to increase its savings if the
interest rate rises? Why?

5. What would the permanent-income hypothesis imply about the living
standards of students attending business school compared to those studying
archacology if they both come from families with the same amount of eco-
nomic resources?

6. In most developing countries. the share of young people in the total
poputation is larger than in most developed countries. However. developed
countries tend to have higher saving rates than do less developed ones,
Discuss how this observation may be reconciled with the hypothesis that the
young tend to save more than the ofd.

7. In the two-period model. what would happen to consumption and per-
sonal saving in periods 1 and 2 if
a. Country A discovers huge oil reserves,
b. Country B has an unusually good harvest this year.
c. Country C develops a new production technique that would raise in-
come in years 1 and 2 in the samc proportion?

8. A household lives two periods, and it is a net Iender in the first peried.
Could it become a net borrower if the interest rate goes up? Could a net
borrower become a net lender if the interest rate increases”?

9. If houscholds really “*pierce the corporate veil,”” then a temporary in-
crease in business profits will have no effect on private savings. Discuss.
10. Some economists have argued that the U.S, private saving rate is oo
low und that the government should adopt somce measures to increase it
What type of policies might achicve this end, how and why?
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Investment

Thc production of output requires the inputs of labor, capttal. and tech-
nology. As we use the term here. capiral refers to the accumuiated stocks
of machinery. factories. and other durabie factors of production. frvest-
ment is the flow of output in a given period that is used to maintain or
increase the capital stock in the economy. By increasing the capital stock,
investment spending augments the future productive power of the econ-
omy. Thus. like consumption theory, investment theory must necessarily
be intertemporal, because the motivation for investment now is 1o in-
crease production possibilities in the future.

The investment decisions of firms and houschoelds deserve stndy for
several important reasons. First, adding the theory of investment de-
scribed here to the theory of consumption cutlined in the previous chapter
enriches our understanding of how the output in a given period is allo-
cated between current uses (consumption} and future uscs (investments
lo raise future output). Second, fluctuations in firms' investments play a
role in determining the level of output and unemployment in an economy.
as we explain in later chapters. Third. as Chapter 18 shows, investment
spending contributes in significant ways to long-term growth of the
eConomy.

Our analysis of investment theory in this chapter rests on the as-
sumptions that labor is always fully employed and that output is therefore
at its full-cmployment level as well. Thus, fluctuations in output come
solely from shifts in the capital stock. or from other supply-side shocks 1o
the production function, but not frem shifts in aggregate demand. Esscn-
tially . we have simplified the discussion of investment behavior by assum-
ing full-employment. classical properties for the economy. And. indecd.
we continue to assume these same simplified conditions until we reach
Chapter 12, when we once again take up the Keyvnesian model.

5-1 TYPES OF CAPITAL AND INVESTMENT

Capital exists in many forms in an economy. and thus there are many
forms of investment spending. The nationul accounts identify three major

115
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areas of investment spending. The first major category of investment spend-
ing is fixed business investment, which measures the spending by businesses
n “'plant’ (the physical structure occupied by a fuctory or business office)
and ““equipment”’ (machmery and vehicles). The second major component
of capital expenditures is inventory investment. Inventories are stocks of
raw matenials, unfinished goods in the production process, or finished goods
held by firms. Inventory investment is the chunge in those stocks of goods in
a given peried, and a rise in inventories constitutes positive investment
while a decline in inventories is a form of disinvestment. The third major
category is investment in residential structures, which includes expenditures
both on the maintenance of housing and on the production of new housing,
Note that when one household purchases an existing house from another
household, no investment occurs because in terms of the cconomy as a
whole. there is no change in the capital stock. only in its ownership.

Onc key distinction that applies to all types of investment is the differ-
ence between gross fnvestment and net investiment. Most types of capital
tend to wear out over time and arc eventually scrapped. Economists term
this process *“capital depreciation™ or “*capital consumption,™ For i given
amount of total investment in the economy. part serves to replace the capital
that is depreciating, and the rest serves to increase the capital stock. The
total level of investment is referred to as gross investment. The part of
investment that raiscs the capital stock is referred to as nef fnvestmeni. We
have, then, the simple relationship that gross investment cquals net invest-
ment plus capital depreciation (or capital consumption). It is often asstmed
that a given fraction of capital depreciates cach period. and thus we have the
relationship:

=170+ dK (5.h

where [ is gross investment, J is net investment. and ¢ is the parameter of
depreciation, say, 5 percent per year (so that K represents the depreciation
of capital in the current period),! The change in the capital stock is cqual (o
the rate of net investment:

Kh-K=1J (5.2)

Combining (5.1) and (5.2), we can write the basic capital accumulation
equation:

Koa=0-dK -1 (5.3

Some Facts About Investment

Investment spending is far more volatile than consumption spending, 4 fact
that 1s seen vividly in Figure 5-1. The figure shows the year-to-year changes

"o fact. depreciation is more complex than suggested here. First, different kinds of
investment goods have different lengths of life. so that the rate of depreciation dilters, Scecond,
some capital goods wear away gradually, losing some of their usetulness cuch year. while other
goods—such as light bulbs—are goud (0 the end and then stop working, Third . deprecistion is
an economic decision as well as a technological fact of tife. When o serap a factary ora pivee of
muchinery depends as much on market conditions as on the life of the capital good, A machinge
used more intensively may wear out more quickly, leading 10 an economic trade-olf hetween
intensity of use and total length of life.
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Figure 5-1

The Volatility of Investment and Consumption in the United States, 1961—
1990

{From Economic Report of the Presicdent, 1991, Tabie B-2.)

in investment spending and consumption spending as defined (imperfectly)
in the national income accounts. This result is not entirely surprising. Opti-
mizing consumers will want to smoorh consumption levels over time, but, as
we shall note, optimizing firms have much less reason to smooth their invest-
ment spending. The high volatility of investment spending has been noted for
decades, and indeed Keynes argued in the General Theorv that the large
fluctuations in investment spending arc a driving force of the business cycle.
(We return in Chapter 17 to the possible role of investment fluctuations in
provoking short-run fluctuations in GNP and unemployment.)

Table 5-1 gives an empirical overview of the importance of varicus
types of private investment spending in the United States for the period
1988—1990. Toetal private investment has fluctuated between 13.7 and 15.4
pereent of GDP.? Of this amount, about two-thirds to three-fourths in recent
years 18 capital depreciation. and thus does not represent & net increase in
the capital stock of the United States. Net investment in 1990 was only 3.7
percent of GDP, equal to only about 30 percent of overall investment spend-
ing. Since the fixed capital stock of the United States was about 180 percent
of GNP at the end of 1989, the net investment of 3.7 percent of GDP repre-

- Ax we shall see later on, total investment has been between 15 and 20 percent ot GDP in
the Uniled States since the early 1970s, or about one-third o one-fourth of consumption
spending.
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TABLE 5-1
]

DIFFERENT CATEGORIES OF INVESTMENT IN THE UNITED STATLS,
1988—199H)
{BILLIONS OF CURRENT DOLILARS)

1988 1989 1990p

Gross private domesiic investment 7471 771.2 745.0

(% GDP) (15.4) {14.9) (3.7

— Capital depreciation 514.3 554.2 5757

(% GDP) (10.6) (1H.7) (10.6)

= Net private domestic investment 2327 216.8 169.3

(% GDP) (4.8) (4.2} i

— Change in inventories 26.2 .3 =22
= Net fixed investment 206.5 18%.5 [71.5

(% GDP) {4.1) (4.2) (3.7
Residential 1180 .5 —
Nonresidential (business investment) BE.6 4.0 —
sStructures 18.1 6.8 —
Producers” durable equipment 70.4 67.2 —

p = pretistinary.
Source: Economic Report of the President, 1991, s Washiweron. 1.0 UL, Goverintent
Printing Office, 1991), Table B-16.

sents a growth in the capital stock of about 2.1 percent (— 3.7/ 1.8). almost
double the growth rate of GDP in 1990.

Net investment in Table 5-1 is divided among business fixed investment
in structures and equipment, residential investment, and inventory invest-
ment. Business fixed investment (nonresidential) has been between one-
third and 40 percent of the total, with spending on equipment roughly three
to four times the spending on structures, Residential housing is the most
important compenent of nct investment, equal to more than half of the total.
Changes in inventories fluctuated around 13 percent of total net investment.

fn a cross-country comparison of total gross fixed capital formation
among industrialized economies measured as a percentage of GDP, the
United States is at the low end of the list. Figure 5-2 shows how Fapan has
consistently invested close to one-third of 1ts GDP in the period 1970-1989,
although this ratio has tended to dechine through the period. France’s fixed
capital formation has been between 20 and 25 percent of GIDP during the
same period, This ratio has fluctuated between 15 and 20 percent in the
United States and the United Kingdom, among the lowest in the industral-
ized world.?

* Asin all cross-country data. one must be & bit wary, The data tor the United Stales, for
example, undercount public investment spending (which is wrongly classified as consumpltion),
This may be truc to a lesser extent elsewhere, thus diminishing the gap beoween the United
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Gross Fixed Capital Formation (Percent of GNF)
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Figure 5-2
Gross Fixed Capital Formation in Selected Countries, 1970-1989

{From Wternational Manetry Fund, International Financial Statistics, selected fisues.)

Shortcomings in the Measurement of Investment Spending

While business fixed investment, inventories, and housing are the three main
categorics of investment that arc measured in the national income accounts,
they are not the only kinds of investment in the true economic sense of
spending on durable goods that raise the future productive capacity of the
cconomy. Consumer durables such as cars, refrigerators, and dishwashers
provide consumption services for many periods in the future, Purchases of
new consumer durables should therefore be considered a form of investment
spending, and the total stock of consumer durables should be considered a
part of the capital stock. Typically, however, spending on such goods is
counted as consumption expenditure in the national income accounts rather
than as investment spending. Government spending on highways and other
mfrastructure is also a form of investment spending. but this too is called
consumption expenditure in the U.S. national income accounts.,

The kinds of capital mentioned so far are called “‘reproducibte’ capital
because the stock of such capital can be increased through new production

States und the other countries. Also. the data do not include spending on consumer durables
investment. a form of investment spending that is misclassified as consumption in the national
income accounts (4 point we make in the next section). Since such spending is relatively high in
the United States, the correction of the investment data for consumer durables spending would
also tend to close some of the gap with the other countries.
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—firms can invest in new plant and equipment, people can build new houscs,
and so forth. Another class of capital, which inciudes land and mineral
deposits, is "'nonreproducible’ in that it cannot be augmented through pro-
duction, Mineral deposits are not only nonreproducible. they are also “ex-
haustible™; that is, as they are used, they get used up. In economic terms,
the pumping of oil from an oil well or the mining of & mineral vein represents
a form of negative investment (or disinvestment) because the stock of the
resource falls as the resource is extracted. The national income accounts do
not typically count such activitics as negative investment, however.

The official data also ncglect many other kinds of nenphvsical capital
that should be counted in a country's capital stock. A well-truined lubor
force embodies a kind of Auman capital, since worker training raiscs the
productive capacity of the labor force. Gary Becker of the University of
Chicago has contributed brilliantly to our understanding of the ¢conomic
returns to various kinds of investment in human caprtal tsuch as education
and on-the-job training).* Yet. as with expenditures on consumer durithbles,
spending on education and training is typically misclassified in the nutional
accounts as consumption spending rather than investment spending. Ke-
search and development spending is still another form of investment in the
nonphysical capital stock of the economy imasmuch us a more sophisticated
level of technology can be regarded as part of an economy’s overull capital
stock.

For all these reasons, and as Robert Eisner of Northwestern Univer-
sity has persuasively shown, the amount of investment spending in the econ-
omy tends to be significantly understated, while the amou nt of consumpltion
spending tends to be overstated. According to FEisner’s calculations. inves-
ment spending in the United States was roughly 37 pereent of Ris revised
GNP figure for 1981, compared with the officiul estimate of 17 pereent of
GNP, once government investment is counted and once spending on items
such as consumer durables, rescarch and development. education and (rain-
ing, and health are taken into account.’

5-2 THE BAsIC THEORY OF INVESTMENT

Most investment spending is undertaken by business firms, not houscholds
(though households do invest in consumer durables and in their own human
capital). Nonetheless, it is useful, if a bit theoretical. to begin our inquiry
with an understanding of how a household makes investment decisions. It
turns out that the optimal investment rule for households simply cuarries over
to the more realistic setting {n which business firms mike the investment
decisions and households own the business firms.

Let us return to the household, which we met im Chapter 4. that is
concerned with allocating its purchasing power between the present :nd
the future. We noted in Chapter 4 that if the household produces (). (s,

* One of his seminal contributions on the subject is Human Capital. a Flreoretivad wnd
Empirical Analvsis with Special Reference to Education {Chicago: University o ¢ ‘higaga Pross,
1980).

* For a discussion of the undervaluation of investment in U.S. nutional income ACCOUNIY,
se¢ Robert Eisner, *'Extended Accounts for Nutional Income and Product,” Jousnal of fieo-
nomic Literatnre, December 1988,
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01, . . ., it can choose to allocate that production among consumption ¢,
Cx, €y, . . .. subject to the constraint that the present valuc of consumption
must ¢qual the present value of production. In the previous chapter, we
allowed for only one way to allocate some of today’s production for future
consumption: Keeping consumption less than output and accumuiating finan-
cial assets equal 1o current saving. The financial markets thus allowed the
houschold to reallocate purchasing power over time.

The key to understanding the decision of whether or not to invest is to
recognize that purchases of capital goods arc another way to allocate con-
sumption over time. Rather than buying bonds, the household (or the firm
that the household owns) may purchase investment goods and thereby in-
crease its future consumption poessibilities. In effect, houscholds have two
ways to transfer purchasing power from the present to the future, via finan-
cial assets or via capital accumulation (that s, additions te the capital stock).
The theory of investment that we are about to construct thus rests on one
simple idea: mvestment spending should be increased whenever there is a
higher rate of return in saving for the future via purchases of investment
goods rather than through the purchase of financial assets.

In this chapter’s model, houscholds produce a certain amount of out-
put (¢} in cach period as they did in the last chapter’s model. As they could
not hetore. howcver, now they can alter the amount of future output that
they produce by making investment choices in the current period. To estab-
lish the link between current investments and future output, we rely on the
production function, which gives us a formal way to describe the ¢onnec-
tions between the amounts of inputs (such as capital) used in production and
the levels of output that result,

Once again, for the moment we arc putling aside all Keynesian idcas
about links between fluctuations in aggregate demand and output. Instead,
we use the classical model in which output is determined only by supply
considerations and not by shifts in the aggregate demand curve. Moreover,
to simplify the analysis ¢ven {urther, we are neglecting shifts in the price
level. The price of output remains fixed at [, and therefore we need not
consider any effects of changes in the price level,

The Praduction Function
Let us begin with the production functien introduced in Chapter 3:¢

0= QK. L) (5.4)
+ 4+

The production function is by now a familiar concept. Note that in view of
the diverse forms of capital. equation (5.4) represents an enormous (but
useful) simplification in that all types of capital are summarized by the single
variable K, We ulso assume that the rute of utilization of capital is constant,
although this is not normally the case in real life. (This is described more
fully in Box 5-1)

Several characteristics of the production function are worth recalling.
First, an increase in the capital input, or an increase in the labor input, leads
to more oulput. This is indicated in equation (5.4) by the pluses (+) shown

* For simplicity here, we omit the term for technology (),
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Box 5-1 — ——
Capacity Utilization in the
United States

In the real world, the ceonomy uses its installed capital stock capacity al
rates that vary over time, The overall level of capacity utilization (KU) js
aresult of the decisions of many different firms. During booms. KU tends
to increase significantly. while it goes down at times of recession. A
constant rate of capacity utilization, which implies that the capital stock is
uscd with a constant intensity. (s nonetheless a uscful simplitying as-
sumption,

Figure 5-3 presents the data for capacity utilization in the United
States for the period 1948-1990. As a proportion of total capacity, the
average capacity utilization over the period is about 81 percent. It has
fluctuated between alow of 70 percent in 1982 to a maximum of 91 percent
in 1966. Figure 3-3 identifies the peaks (P and troughs () of cach busi-
ness cvele between 1948 and 1990, Notice that the maximum levels of
capacity utilization have been reached close 10 peaks. while the lowest
levels have occurred in the vicinity of troughs. Every mujor expansion
coincides with 4 sharp rise in KU: During the period of the first post—
World War Il cxpansion, KU went from 74 percent to 89 percent. Simi-
larty, capacity utilization rose strongly during 1962 to 1969, 1974 (0 1979,
and 1982 to 1989, By contrast, KU fcll sharply during recessions, as is
evident from the recessions that followed the 1973—1974 and 1979—1980
oil price shocks.

Countries can experience recoverics from recessions with rupid
GNP growth, even with low levels of investment. if they can call on
existing unused capacity. However. as soon as utilization rates approach
the available capacity, capital becomes @ constraint on cconomic growth.

below K and L. In technical terms, we say that the marginal product of
capital (MPK) and the marginal product of lubor tMP1L} arc both pusitive.
Second, the marginal product of cach factor declines as more of that input iy
used, holding fixed the amount of the other factor. For example. cuch addi-
tional unit of capital tnput increascs the level of cutput. but to a smaller and
smaller extent as K gets {arger. This property of the production [unction is
known as the declining marginal productivity of capital. (This was deseribed
more fully in Section 3-2 of Chapter 3.)

Figure 5-4a shows the level of cutput as a function of the amount of
capital, holding constant the amount of labor employed in the production
proccss. The slope of the output curve, which measures the incrementaf
change in output for an incremental change in capital, charts the M PK at all
given levels of capital. Note that for low levels of K, the slope is very steep,
while for large tevels of K, the slope is very flat. If K is already large, adding
mere K adds little to output. This obscrvation once again reflects the declin-
ing marginal productivity of capital.

Figurc 5-4b shows the MPK as a function of the amount of capital. In
the figure, the MPK schedulc ts drawn for a given amount of labor. But what
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Capacity Utilization in the United States, 1948-1990

iFrom Econumic Report of the President, 1991, Table 5-37.)

would happen if, suddenly, morc labor would become available to the pro-

duction process? For any given level of K, we shall assume that higher L

leads to an increase in the marginal productivity of K. Thus, the MPK ;
schedule in Figure 5-4b would also shift upward when L shifts up.

Using the production function that we have described. let us now return to
the basic two-period model. Familics now have two different ways to trans-
fer purchasing power across time: they can either lend moncy 1n financial

Figure 5-4
The Production Function and the Marginal Productivity of Capital
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markets at the interest rate r or they can invest to increase future output. In
the two-period model, this can be expressed as follows (assuming as Usual
that the household does not begin with any bond holdings, 8):

Q-G =5 =8 +1 (5.5)

Equation (5.5) tells us simply that saving, the difference between in-
come and consumption, can be allocated to a4 comhination of bonds and
capital investment, When the household reaches period 2, it will consume all
available resources so that it completes its life with no weulth. The availahle
Fesources arc output ¢ and the income from the honds (1 + rif, . Conse-
quently,

(.‘3 = Qg + (1 - l'}B] (5.6}

Ne¢xt we combine equations (5.5) und {5.6)., rewriting 5. S)us B, - ) - €y -
!y and then substituting this expression for £, into (5.6), After this rearrange-
ment, we can now obtain the intertemporal budget constraint of the howse-

hold:
N e
O, +Irl e o, — i+ R W, (5.7)

Notice thul this relationship is very similar 1o equation (4.6) in Chapter
4. The only difference is that now, in addition to saving in the form of bonds.,
houscholds also invest in the first period to produce more output in the
second period. Wealth. which is available for present and future consump-
tion, is now defined as the present value of current and future cutput nct of
investment spending.

The mtertemporal choice that the household must make is now « little
more complicated. It must decide not only how much te consume and save
(B + 1)} but also how to divide saving between investment and bonds,
Fortunately, this problem can be tackled in two steps. First. the houschold
chooses investment /, s0 as to maximize total wealth. Sccond, given the
resulting value of wealth, the household then decides how much to consume
today and how much to save,

If households can know with certainty what the marginal productivity
of capital will be, and this is an assumption that we are going 1o make for
now. then maximizing total wealth is straightforward in this two-period
model.” The household should undertake all investments for which the mar-
ginal productivity of capital is greater than (I + #). To sec this. et us write
down the formula for the change in wealth when investment is raised by ong
unit:

MPK;

= — +
AW ! (1~ r

To derive this expression. we have made use of the definition of wealih in
(3.7). that W = (@, — 1) + O:/(1 + r). We have also used the fact thal the

* This assumption is made (o avoid further complications in determining the optinl fevel
of investment. In reality, however. the marginal productivity of capital is not konown for sure.
and most investment decisions must actually be taken under uncertain conditons. Households
have to form expectations about the future margin productivity of capitul. ind how they Torm
such expeclations is a matter of controversy.
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rise in ¢ when investment increases by one unit is equal to MPK,, Obwvi-
ously, as long as MPK- is greater than (1 + r), the increase in investment
raises wealth, while if MPKS is less than (1 + ¢}, the increase in investment
lowers wealth.

Thus, we arrive at an important conclusion. The wealth of the house-
hold is maximized by cquating the marginal product of capital in period 2
with the market rate of interest:

MPK; = (1 +r) (5.8)

In this expression, (1 -~ £ is sometimes called the cost of capital. Equation
(5.8), then, says that the wealth-muaximizing level of investment is that level
which equates the marginal product of capital with the cost of capital.

So far, we have analyzed how the household can maximize its wealth
by choosing the optimal amount it will invest. The household still has to
choose its optimal consumption path, however, given its wealth. This step is
shown in Figure 5-5. The line W A represents the consumption possibility

Period 2

UL,
UL, Figure 5-5
The Household’'s Consumption
Perind | DECIsion Given an Optimal
W, Investment Choice

frontier for the household with a level of wealth W, (which was achieved by
an optimal investment choice). We can now superimpose a set of indiffer-
ence curves, and sclect the oplimal consumption at the tangency of the
highest indifference curve, UL, . with the W\ A line. or point F in the figure.
First-period consumption, then, is C,.

Remember that & household may decide how much to invest without
any atlention to its intertemporal preferences. The goal in the first stage of
the decision-making process is simply to maximize wealth, and that decision
has nothing to do with individual preferences. The fact that the investment
decision can be taken separately from the consumption decision is a prop-
erty sometimes called the separation of optimal investment and consump-
tion decisions.

We have already seen that households maximize their wealth when the
marginal productivity of capital is equal to the interest rate, and this is how
they can determine their optimal level of investment. From here, it is refa-
tively easy to establish that investment demand is a negative function of the
interest ratc. Let us go back to Figure 5-4b. Since the MPK schedule is a
downward-sloping function of K, and since MPK, must be equal to (1 + #),
we can see that a rise 1n r must imply a fall in the optimal K-. In turn, I, =
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K, — K. s0 that if the weulth-maximizing level of &5 declines. so 100 does
the wealth-maximizing level of investment in the first period. In summary,
we can derive an optimal (wealth-maximizing) investment schedule of the
form

H = Lir {5.9)

This notation means that /, is a function of . The minus sign ander the
interest ratc » means that investment is a negative function of the interest
rate.

Al the household level, then, the declining marginal productivity of
capital accounts for the negative response of investment demand to u change
in the intcrest rate, For any given interest rate, we can add up the investment
levels chosen by each household in order to find the ageregate level of
investment in the econromy. In fact, it we add up the investment lunctions of
each household, we arrive al an aggregate investment function ol the form in
equation (5.9).% The result is a downward-sloping investment schedule as

Figure 5-6
The Investment Demand
Schedule

12

shown in Figure 5-6. When interest rates arce high. at ry. investment is low, at
Iy. When interest rates arc low, at ry, investment iy high, at ).

The Case of Many Periods

The cquilibrium condition described in (5.8) is actually a particular condition
for the two-period model. In the two-period model. all K, i complclely
useless after period 2, simply because there are no future periods. In a more
realistic muny-period model. one in which K is uscful in period 3 and so on.
we must change the cxpression. Instead of equating MPK with (1 - ), we
equate MPK with (d + r), where ¢ is the rate of depreciation (the two-period
model supposcs complete depreciation. = 1. in the second period). Thus,

¥ Adding up investment demands across households presents none of the prohlemy we
had with adding up consumprion demands. We suw that different Bouscholds wonld have
dilferent marginal propensities 1o consume out of income . depending. for example, on the uge of
the household. Thus. we could not casily write aggregate consumption as o function of aggre-
gate income, except with a bit of hand-waving. For investment. however, we can simply add the
investment schedules of the individual households 1o derive the aggregate schedule,
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the more general condition is
MPK = 1{r + d) (5.10)

In this expression, (r + ) is now the multiperiod expression for the cost of
capital. Note that the cost of capital is the sum of the intcrest rate and the
rate of depreciation.

We can derive (5.10) as follows. Suppose that the household is consid-
ermg the purchase ot some additional machine—a personal computer, say-—
in a given period, at the cost of ALY which it plans to scll in the next period.
(It may actually decide to kcep the machine, but let us assume that it will sel]
the machine in the next period and then decide whether or not to repurchase
it again.) Is the investment worthwhile? The Al investment will produce
AIIMPK 1) in the next period and will then be sold at the original price.
minus the depreciation (we assume that prices are stable over time). Sup-
pos¢, then, that the computer depreciates at the rate o, so that the resale
price is Af(l — &).

The operation will raise household wealth as long as the nct present
value of the investment is positive. In this case. net present value is equal to
the sim of three items: — Al the cost of the investment: AMPK, )/(1 + r).
the increase in production next period as a result of the investment, in
present value; and AKL — d)/(1 + r). the resale price of the computer in
present value, Thus, the NPV is equal to

AIMPK ) Al — d)

NPV = —Af +

(1l + r) {1+ r)
==+ MPK + 1 = d)
NPV'M[ (1 +r }
L MPK =+ d)
Npy = a7 MR ] (5.11)

Clearly, the net present value of this investment will be positive if and only if
MPK , | is greater than or equal to (r + o), which is exactly the condition in
(5.10).

To summarize. in order for households (o choose the wealth-maximiz-
ing level of capital (denoted as K*}, they should set the capital stock at the
level of K at which the MPK || is ¢qual to the cost of capital (r — o). This
results in u choice of capital K*,. To achieve this level of capital in the next
period. it 18 nccessury Lo choose the investment level 7 in this period so that

{=K7 - K+ dK (5.12)

The Role of Expectations

Investments depend on judgments about the future marginal productivity of
capital, and so far we have treated that factor as a surc thing, something that
can be known simply from a production function. In practice, investment
decisions are fraught with uncertainty. There are millions of Kinds of goods,
and the marginal product of capital in producing any of them depends on the
future demand for them (which determines the price at which they can be

* We use the notation AF 1o stress that the purchase of the compuler is a marginal
investment decision (which involves spending AJ dollars).
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sold in the future). It also depends on countless uncertain conditions, tech-
nological and otherwise, that affect the production process. These ancer-
taintics are exacerbated by the fact that investments typically require judg-
ments about business conditions for manv vears in the future, not just for
one period.

Part of the volatility of investment., and thus of the uncertainty thal
surrounds it. stems from shifts in expectations about the future. These shifts
in ¢xpectations may be firmly based on evidence about business conditions,
including models of consumer demand. opinion surveys, observed shifts in
technology and demand. and so forth, or they may result simply from waves
of optimism or pessimism that can wash through an cconomy for no appar-
ent reason. Economists have differed, and often sharply. on the extent 1o
which swings in investor confidence reflect shifts in **fundamentals.” on the
one hand, or inexplicable shifts in mood, on the other.

John Maynard Keynes is certainly the most influential wdvocate of the
view that many investment shifts reflect swings in confidence not grounded
n fundamental shifts in the economy. 1a the General Theory, Keynes attrib-
uted investment decisions (o ““animal spirits™ rather than (o precise mathe-
matical calculations:

Most, probably, of our decisions to do something positive. the full
conscquences of which will be drawn out ever many days to
come, can only be taken as a result of animal spirits—of a sponta-
neous urge to action rather than inaction. and not as the outcome
of a weighted average of quantitative benefits multiphed by quan-
titative probabilities.

We shall see in Chapter 17 that Keynes's view of investment behavior also
played a tundamental role in his interpretation of business cycles, which he
believed to be provoked. in large part. by swings i investment.

5-3 EXTENSIONS TO THE BAsic THEORY

We now return to the basic theory in order to extend our analysis in two
ways. The first extension scparates the houschold und the firm. The seeond
brings taxes into the investment decision.

The Separation of Households and Firms

So far, the production process has been very simple. Houscholds are self-
cmiployed. and they produce their own output. More realistically, however,
the production process is carried out by firms, which hire workers (1.)in the
tabor market and pay them a wage (1) for their services. The owners ol the
firm. that is, the owners of the capital, receive the profits after labor costs
(wlL) are paid. How does the investment decision change in this more realjs-
tic setting?

The answer to this question is striking and important. When house-
holds and firms are separated. firms necd know nothing about the intertem-
poral prefercnces of their shareholders. Fuch firm must act solely to maxi-
mize its own market value, which in the simplest theoretical case is equal to
the discounted value of future dividend payments to the sharcholders. To do
this, the firm should follow the identical investment decision rules that we
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have dentificd for households, in which the marginal product of capital is
equated with the cost of capitul. Following these rules. each firm will maxi-
mize the wealth of the houscholkis that own the firm.

The proof of this proposition in the two-period model appears in the
appendix to this chapter, but the importance of the proposition can be sum-
manzed here. In modern societies. large firms are typically owned by thou-
sands of individual investors who each own shares in the firm. How should
the firm decide on how much to invest if each of its shareholders has differ-
ent intertemporal preferences? The conclusion iy thai the firm should not he
concerned about those preferences, Rather, the firm management should
simply strive to maximize the market value of the firm. and this. in turn, will
maximize the wealth of the shareholders, It is the sharcholders. then. that
undertake (o divide that wealth into a path of consumption over time by their
own individual borrowing and lending decistons.

Taxes and Subsidies

Now let us add one more bit of realism to our model. In practice. firms arc
subject to various taxes and subsidies that affect optimal investment deci-
sions. The classical study of tux effects on investment decisions was made
by Dale Jorgenson of Harvard University and Robert Hall of Stanford Uni-
versity. " More recent contributions include those of Lawrence Summers. !

Suppose that a firm is taxed at rate ¢ on profits. Then the marginal
benefit of a onc dollar increase in investment is MPK(l — ). In addition.
suppose that the firm 15 also catitled to various tax benefits, including tax
credits on the investment, an accelerated depreciation schedule for tax pur-
poses that 1s more rapid than the true economic depreciation.’> and tax
deductibility of interest costs. These tax-saving opportunities are repre-
sented as & proportion () of the purchase price of the investment good. The
rate s includes the saving from the investment tax credit, and the tax reduc-
tions due to accelerated depreciation allowances and interest deductibility.

If the cost of borrowing is r, and the true rate of depreciation (different
from the legal rate) is o, then the net-of-tax cost of a one dollar addition to
the capital stock is (r ~ &)1 — s). In equilibrivm. the firm will cquate
MPKI(] — 1) to the net cost of capital:

MPK(l — 1) =(r + &)1 ~ s} (5.13)
or
(L=

MPK = 7‘?‘
MPK-[“_” (r + o)

¥ Their joint work on investment theory and taxes started with u paper published in the
mid- 1960s: " Tax Policy and investment Behavior. " American Econonice Review, June 1967,

"Lawrence H. Summers, “Tuxation and Cotporate lnvestment: A ¢-Theory Ap-
proach.” Hraokings Papers on Evonomic Acifviey, 1 1981,

< A company is allowed (o subtragt from ils corporate tux u cost reflecting the deprecia-
tion ul its capital, The depreciation schedule is not necessarily linked to the rate of economic
depreciation. and it olten aliows o depreciation rate that is considerahly higher than economic
depreciation, The faster the depreciation according to the tax schedule. the greater the present
value of tax savings from the depreciation allowunce.
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Notice that (5.13) is quite similar to equation (5.10) in which the mar-
ginal product of capital is cquated with the cost of capital. though now the
measure of the cost of capital includes the factor [(1 — s)/(1 — ¢)]. [’y = ¢, the
cffect of the profits tax is exactly compensated by the incentives of the tax
credit and the depreciation allowance, and we are back to the original condi-
tions mt which MPK = (r + d). In that case. the level of investment is not
aftected by the tax code. This is not normally the case. however. 1f s - £, a
net incentive results. and the adjusted cost of capital is lower. The firm will
invest more than it would without taxes. Analogously, if ¢ - 5. a net disin-
centive arises from the existence of taxes, and the firm will invest less. The
adjusted cost of capital is raised, and the firm will invest less.

Note, though, that taxes can spur private investment indirectly if they
are uscd to finance public spending that raises the productivity of invest-
ment. More spending on roads increases the investment in transportation
equipment. More spending on police and fire fighting units raises the returns
on private investment. Do not think. then, that a smaller public scctor, with
lower taxes. necessarily stimulates more private investment. The important
thing is how the taxes are being used.

Not surprisingly. various fiscal instruments, including both taxes and
subsidies, have been usced throughout the world to affect investment deci-
sions. When capital formation hus seemed insufficient or the cconomy slug-
gish, policymuakers have at times resorted to a rise in the investment
tax credit (cquivalent to an increase of v in our discussion). In the United
States. for example, this instrument was in place for most of the period
between 1962 and 1986, Conversely, when the economy has shown signs of
becoming overheated, such fiscal incentives have becn reduced or with-
drawn,

A crucial distinction with respect to fiscal incentives is whether or net
the public anticipates them. A case in point is the U8, tax reform of 1986,
Because many of the hilt's provisions were thoroughly discussed by Con-
gress and by various analysts before its enactment, it offers a clear case of an
anticipated policy. Firms rapidly discovered that the net effect of the pro-
posed measurcs on investment incentives was going to he nepative. Thus,
they stepped up capital cxpenditures in the last quarter of 1985 in order 1o
take advantage of the existing incentives while they lasted. When the law
was finully passed by Congress in early 1986, investment fell.

The fact thut the private sector reacts to anticipated policies can have
important implications. Suppose that an cconomy is becoming truly over-
heated and the authorities suggest a reduction of the investment tax credil in
order to check investment demand. During the period after the policy is
proposed but before its enactment, investment is bound to go up. not dewn,
as firms take advantage of the tax credit before they lose it. Thus, white the
original intention of the policy was to cool down the cconomy. in practice, it
causes the cconomy to become ¢ven more overheated.

Another essential distinction must be made between policy changes
perceived to be temporary and those perceived to be permanent. A transi-
tory increase in the investment tax credit, for example, will provoke a larger
response in capital expenditures than a permanent increase, because agents
will rush to make their investments while the incentives tast rather than
taking their tine.
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5-4 INVENTORY ACCUMULATION

Changes in inventory holdings represent an important and highly volatile
type of investment spending. The motivations of firms for holding invento-
ries and for undertaking inventory investment, that is, for increasing their
stock of inventories, have been carefully investigated, and this research has
led to important theories of optimal inventory management by business
firms.

There are three basic kinds of inventory stocks: primary inputs to
production, semifinished goods in the course of production, and finished
goods ready for sale to final users. Table 5-2 presents some data on the
relative sizes of these three kinds of inventory stocks during 1990 for manu-
facturing in the United States. Note that each type of inventory accounts for
about onc-third of the total inventory stock of the manufacturing sector.
Inventorics in total were around 60 percent greater in value than the total
value of shipments (that is, sales) of manufacturing goods during the year.

Firms nced inventories of primary materials to economize on the costs
of producing final output. A car factory requires not only buildings and
machines. but also steel. glass. tires. and engine parts. In general, it is not
efficient to order these inputs on @ daily basis, just as they are reguired. By
holding inputs of inventories. firms save time as well as administrative,
communications, and delivery costs. They also gain the assurance that in-
puts will be available when needed. Nonetheless, firms in different industries
and cven different countries differ in their strategics for managing invento-
rics of primary goods. Many Japanese firms, for example, have introduced a
system of inventory management known as kanban, or “‘just-in-time>’ man-
agement. in which actual inventories are held to a bare minimum and suppli-
ers indced deliver the inputs necessary for production just as they are
needed,

Most formal theories of inventory management focus on final goods
inventories. The expenses involved in holding stocks of finished output in-
clude interest costs, insurance, storage, and depreciation, and they tend to
run high. Why, then. do producers keep such stocks? Theorics of finished
goods inventories generally identify two motives: production smoothing and
avoidance of stockouts, that is, situations in which a firm cannot meet an
order because it has run out of finished output.

According to the first explanation, firms hold finished goods invento-
ries so that they can maintain a smooth rate of production despite a variable
ratc of demand for their output. The idea is that becausc of rising marginal
costs of production (each extra unit is more expensive to produce than the
previous unit), it pays to keep a fairly stable level of production rather than
to alternate between very low and very high production rates, Thus. firms
believe they should maintain a rather stable production level. irrespective of
demand conditions. During periods of low demand, they build their inven-
tory stocks: during periods of high demand, they run them down. According
to this theory, the flow of production should have smaller fluctuations (tech-

W For a detailed discussion of the kanban system, see James C. Abegglen and George
Staik. Ir.. Kaisha. The Japanese Corporation (New York: Basic Books. 1985).
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TABLE 5-2

INVENTORY STOCKS IN U.S. MANUFACTURING. 1990
{USS BILLIONS AND PERCENT)

Asa % of Asa e of

Inventory Stocks Total Annual
{UUS$ billions) Inventories Shipments
Primary materials $114.2 30.8% 49 3%
Work-in-process 138.2 37.3 59.6
Finished goods 118.6 32.0 836
Total S371.1 0 )7 1601

Souarce: Economic Report of the President. 1991 (Washington, £.0. 1LX, Goternment
Printing Cffice. 1994, Fuble B-56.

nically. a smaller variance) than the flow of demund, with the difference
accounted for by inventory investment and disinvestment. The pioneering
study of production smoothing and inventory holdings, donc by Hult, Mo-
diglani, Muth, and Stmon, appearcd in 19604

The sccond reason that firms hold finished inventory is that they want
to avoid stockouts. Each period the firm must prepare its investment sched-
ule before it observes the level of demand that it will tuce. If demand be-
comes greater than current production, it can satisfy that demand only by
drawing upon stocks of inventories carried over from an carlier production
period. If demand is greater than the smm of production and mventory hold-
ings. then the firm runs out of stock before it can salisfy the current demand.
The firm suffers various costs if it cannot meet demand. Most directly. it
forgoes the profits that it might have earned on the unmet demand. 1ndi-
rectly, it may acquire a reputation for unreliability. and its customers may o
to other firms.

The firm must thus balance the costs of inventory holdings against the
costs of involuntary stockouts. In some important special cases (using par-
ticular assumptions about costs of production and inventory holdings), it is
possible to derive a precise mathematic rule for optimal inventory manige-
ment. One famous special rule is the so-called -5 rrde, where § and s denote
levels of inventories at which key inventory investment decisions take place.

The S-s rule, when it is applicable, goes like this. The profit-maximiz-
ing firm scts production each period according to expected demand plus 4
constant (which depends on various cost factors). Over time. inventories
will fluctuate: if demand is higher than expected. inventories will Tall: if
demand is lower than expected, inventories will rise. The firm replenishes its
inventories whenever these fall below a certain low level. y. When invento-
ries fall below this point, the firm carries out an especially large production
run in the following period. Specifically, the firm targets production so that it

# See (. Holt., F. Modighiani, ). Muth, and H. Sinon. Planning, Production, Invensories
and the Work Force (Englewood Cliffs, NI Preatice Hall. 1960).
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will meet expected demand and aiso increase inventory holdings back up to a
level, §, where S is greater than s.

Note that this theory predicts very different inventory responses to
expected versus uncxpected changes in demand. When the demand rises
unexpectedly. inventorics are drawn down, If they are drawn down enough.
then there is a subsequent increase in inventorics to get the inventory back
to normal levels. On the other hand. if the firm ¢xperiences an expected
mcrease in demand (if. say, the marketing department has been able to
predict a surge in demand). then inventories will gencrally rise in response to
the increase in demand because the firm will prefer to carry larger invento-
ries on average when demand levels are high.

5-5 EMPIRICAL INVESTIGATIONS OF INVESTMENT
EXPENDITURE

Even urmed with these economic theories of investment, however, econo-
mists have found it quite difficult to explain—much less to predict—patterns
of investment spending. Several cconometric models have been developed
to explain actual investment behavior, including the investment accelerator
model, the adjustment-cost modet, and models based on credit rationing.
Nong¢ of these models has decisively proved its superiority over the others:
in fact, 1t is clear that each picks up only part of a complex reality. Still,
these three kinds of models form the core of most empirical investigations of
aggregate investment behavior, and thus they deserve somc attention here,

The Accelerator Model of Investment

The empirical cvidence shown in Figure 5-7 indicates a closc relationship
between the ratc of investment spending and changes in aggregate output,
although the movements in investment are more pronounced thun those of
output. Early investigators of investment spending noted the closc associa-
tion of output changes and investment spending, and this observation was
very important to the development of the accelerator model. the oldest
theory of investment still in empirical use. s

This model starts with the assumption that there is a stable relationship
between the stock of capital that a firm desires and the firm’s level of output.
More precisely, it suggests that the desired amount of capital (K*) 1s a
constant fraction {({) of output (Q):

K* = hQ (5.14)

This relationship is postulated rather than proved. But a rclationship like
that shown in (3.14} can be derived from the principles we have outlined
earlier. For some production functions, the optimal condition MPK = (r +
d) implics that K* is a multiple (or linear function) of Q as in (5.14)." How-
ever. the multiple A& is itself likely to be a function of the cost of capital.

* A classical early work on the accelerator theory is that of 1. M. Clurk. " Business

Acceleration and the Law of Demand: A Technical Factor in Economic Uycles,”” Journal of

Poditicad Foononne, March 1917,
* We can mention a case in which £* is a lincar function of Q. by referring to a specific
mathematical form of the production function. Suppose that the only inputs of production are

133



134 Part II Intertemporal Economics

12 -

Percentage

1 | i I 1 1 | | 1
1948 1953 1958 1963 1968 1973 1974 IPLK THUKH

Year

— Investment (% GDP) """ GDP growth rate

Figure 5-7
Investment and Output Growth in the United States, 19481990

tFrom Economic Report of the President, 1991, Tables B-9 arnad #8280

Thus, the lingar relationship between the desired capital stock and the level
of output will be stable onlyv if the cost of capital (r + o) does not change very
much.

If firms can invest without delay in order to keep the actual level of the
capital stock equal to the desired level, K* wilt always equal K. Net invest-
ment (J), then, would be

= hY. — hY
=h[Y., - 1 (5.15)

J is net investment, equal to the increase in the capital stock. This very
simple equation for net investment tells us something quite important: that

capital {K) and labor {L}. A particular ¢lass of production functions, known as Cohb—Douglas,
have the following form:

Q= Kv [l with ) <o =7 |

where o 15 a parameter of the production technology. with a value between 0and 1. In this case,
it 15 possible to use elementary differential calculus to show that the MIPK iy cqual o o (¥K),
Spectfically, AQVAK can be shown to equal ad )/ K. (Those of you unfumibiar with caleulus need
not be concerned here with the derivation.) If the MPK is then equated (o 17+ o), then we find,
'K = (r - )/a. Thus. the ratio of desired capital to output is given by ofir 1 o). i ristio that is
constant as lang as r and  are unchanging. Changes in ¢ then. lead to eyual proportionate
changes m K'*,




Chapter 5 Investment 135

net investment is proportional to the change in output rather than the level
of output. We can now see why this is called an accelerator theory: invest-
ment increases when output accelerates.

Gross investment equals nct investment plus depreciation. If, as ear-
lier, we assume a constant depreciation rate for the capital stock (o) then the
capital depreciation is equal to K. and we can write gross investment as

I="Y -V -dK (5.1¢)

The derivation of the investment model in equation (5.16) is weak in
two respeets, First, the ratio of desired capital to the level of output (#) is
assumed to be constant. We have said already that /z might indeed be con-
stant if the cost of capital (s fixed. On the other hand., if the cost of capital
changes, either because of changes in the market interest rate or changes in
tax laws regarding investment. then we would expect that # would change as
well, al least in the medium term. Second, the model assumes that invest-
ment is alwayvs sufficient to keep the actual capital stock equat 1o the desired
capital stock, period to period. This assumption is also unrealistic. Because
of the costs of adjusting the capital stock and incvitable lags in the installa-
tion of capital, it is more likely that the capital stock will adjust only gradu-
ally to the desired level. Also, since next period’s output will usually not be
known with certainty, investment must be based on ¢xpectations of next
period’s desired level, and such expectations may turn out to be faulty.

In spite of these limitations. the accelerator model in its simple form
accurately describes much about the movements of investment, Quite sur-
prisingly to many economists, the accelerator theory generally outperforms
many other more sophisticated theories in explaining and predicting actual
investment patterns.’”

The Adjustment-Cost Approach

Contrary to the assumption of the accelerator model, actual and desired
levels of the capital stock are not always equal. In genecral, a firm might
require 4 considerable amount of time to calculate and install the **desired®
level of capital. For any given investment proposal, there must be feasibility
studies. marketing analyscs, and financial negotiations. Once an investment
decision is made, it takes time 1o construct a new factory, to install the new
machines. and to train the workers to operate the new facilities. Moreover,
overall mvestment costs tend to rise if the company rushes to finish its
investment project in a very short period of time. Thus. it is not only techni-
cal construints but also profit maximization that leads a firm to make gradual
changes in the levels of its capital stock. Some studies have concluded that
no more than one-third of the gap between actual and desired capital is
closed by investment within a given year.™

" See, tor example. Peter Clark’s survey and econometric investigation of alternative
investment models, “lnvestment in the 1970s: Theory, Performance and Prediction,” Brook-
ings Papers on Econontic Activiry, 1: 1979, For a moedern exposition of the multiplier uccelera-
tor theory. see Olivier I. Blanchard, *"What Is Left of the Multiplier Accelerator?” American
Economic Review, May 1981,

® Clark, "Investment in the 19708,

;
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Empirical models of investment spending based on adjustment costs
and delivery lags are rather new, newer. at least. than the accelerator
model."¥ The simplest amendment to the accelerutor model was Lo specity a
partial adjustment mechanism, which describes the gradual adjustment of K
to the desired level K

J— K.\ — K= gk, — K) (5.17)

Here. ¢ is a parameter known as the coetficient of purtial adjustment,
with 0 <0 ¢ << 1. When g = 1, we have the aceclerator modei of equation
(5.16}. since K. = KI,. When ¢ < 1. then actual K adjusts only grasduully
through the gap between actual and desired capital: the lower the g, the
slewer the adjustment. Thus. ¢ measures the speed ut which the aciual
capital stock approaches the optimal desired capital stock.

Supposc that ¢ = 0.6. for cxample, This means thal net investment in
peried ¢ will equal 60 percent of the difference between K% und A Assuniing
that the optimal amount of capital does not change. 60 pereent of the current
gap will be closcd by next period’s investment. i pereent of the remaining
gap will be closed by next period’s investment. und so on. ‘The zip closes
gradually through time.

The partial adjustment mechanism lends itself to CUNy cconomelric
implementation inasmuch as the parameter ¢ cun be estimated using time-
series data, But the partial adjustment mechanism remains an incomplete E
theory until we can cxplain why firms would behave in the wiy shown in P
equation (5.17). What, for example. determines (he rate at which & ap- &
proaches K*? Recent studies have tried 1o strengthen the theoreticud under-
standing of the partial adjustment mechanism. Al these Theories use essen-
tially the same line of reasoning, which goes like this. 3

Suppose that a firm realizes lower than expecied profits whenever A
does not equal K% . The firm suffers this Joss in the amount el K% R ),
where ¢y 18 a constant. Obviously, there is no loss when A eguals the
desired level K%, and the loss gets bigger us the gap widens. We assumie {hat
the loss is actually proportional to the sqguare of the gap between A and
K7, (this kind of loss function is called a guadratic loss tunction). 1“or ¢ xaum-
ple, if the gap between K and K doubles in size. then the loss to the firm
gocs up four times.

Suppose also that the firm pays a cost whenever its nel investment rate
iIs high. Specifically, assume that the cost of investment is ilso quadratic:
that 15. it rises according to the square of the rate of investment. so that the
cost of investment cquals ¢o(K_; — K. where - is a constant. Remember
that K_; — K equals the rate of net investment.

The total loss is given by

Loss = ¢((K* — K_\F + (K., — K)* (5.18)

As the firm attempts to minimize the loss in potential profits arising (rom its
mvestment decision, it must balance two kinds of coxts: the guadratic cost of

[l

Early theoretical formulations were thawe of Robert Fiver amd B, Strots * The Ieter-
minants of Business Investment,”” in Commission on Money and Credit, bapacts of Moneiary
Policy tEnglewood Clitfs. NJ: Prentice Hall, 19630, und (hat of Roburt Lucas, CAdjustene
Costs and the Theory of Supply.” Sowrnal of Political Feormomy, Aupost 1967,
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having its capital stock deviate from the desired ievel and the quadratic cost
of undcrtaking too rapid a risc in investment spending. The firm maximizes
its profits by choosing the level of K-, that minimizes the loss in equation
{5.18).

It is casy to show (although we must use calculus to do so) that the
optimal choice of K, is as follows;2"

&
(c1 + ¢2)

Note that (5.19) has the same form as (5.17), with ¢ = ¢,/{¢; + ¢). Thus.
when ¢y is very large. so that the costs of deviating from K* arc very large,
then g 15 close to 1, and we are back to the accelerator model, When €2 1%
very large, on the other hand. so that the costs of rapid investment are very
large. then g is close to 0. In that case, the capital stock adjusts very gradu-
ally to the target level,

The explanation for gradual adjustment here has relied on quadratic
costs of changing the capital stock. There is another reason for gradual
adjustment. When firms are uncertain about their production technology,
that is, about how much output they will produce for given levels of camtal,
then it may make scnse for firms (o adjust their capital stock gradually if they
want to maximize their expected profits. even when adjustment costs to
Investment are not quadratic.”!

K, - K= [ ]{Kf, - K} (5.19)

The q Theory

Jamcs Tobin of Yale University, who won the Nobel Prize in Economics in
1982, has pioneered another important model of investment behavior based
on the idea of adjustment costs. Tobin's famous ¢ theory of investment
starts from the idea that the stock market value of a firm helps to measure
the gap belween K and K3,

The variable ¢ is defined as the stock market value of the firm divided
by the replacement cost of the capital of the firm. The “‘replacement cost of
capital’” refers to the cost that one would have to pay to purchase the plant
and equipment of the firm in the output market. If the firm sells for $1350
million on the stock market, and the replacement cost of the capital of the
firm is equal te 3100 million, then ¢ would be equal to 1.5, Thus, ¢ is the ratio

A you are familiar with elementary caleulus, vou will know that the loss is minimized
when o lossAiK L, - 0, This minimization condition leads to the equation

Et'ﬂK.| - K] = EL"'|(K=T:| - K_|]
Kearrunging terms and subtracting & on both sides of the equation feads (o
ter boeaHK = KY = oK, — K)

from which equation (5.19) follows immediately,
*' This result was found in Joseph Zeira, “lnvestment as a Process of Search.™ Jourmnal
of Politicad Eeonomy, ebruary 1987,

T An early discussion of the g theory is found in J. Tobin, "'A Genera! Equilibrium
Approach to Monetary Theory,™ Journea! of Money, Credit and Banking. February 1969, Many
other authors, especially Fumio Hayashi and Lawrence Summers. have claboruted on the
theory approach.
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of the cost of acquiring the firm through the financial market versus the cost
of purchasing the firm’s capital in the output markcet,

Tobin and his follewers have shown conditions under which ¢ (s @ good
indicator of the profitability of new investment spending. Specifically, when
g 1s greater than 1, it tends to mean that K*, is greater than K, so that
investment should be high. Similarly, when ¢ is less than 1, the market is
indicating that K% is less than K, so that investment should be low. Let us
see why this might be so.

In the simplest theoretical setting, the value of ¢ for an enterprise
equals the discounted value of future dividends paid by the firm per unit of
capital of the firm.>* Suppose that the capital stock is constant. that the MPK
is constant, and that depreciation occurs at rate . In this case, the dividend
in each period per unit of capital equals MPK — d, and the value of ¢ cquals

_ (MPK — &) {(MPK — d) N (MPK — h
(1 + 7 {1+ r)? (1 +

q (5.20)
In this simple setting in which the MPK is the same in cach future period, the
expression for ¢ can be rewritten as

 (MPK - )
q:—r”"_

{5.21)

We can sce that g will tend to be greater than 1if MPK is greater than (r ~ d)
in futire periods. and g will tend to be less than 1 MPK is fess than (v + o
in future periods. >

Now, let us relate ¢ and (K*, — K}. When the capital stock is at is
desired level, then MPK = (r + ). This we found carlicr in cquation (5.10).
If K18 fess than K*, then MPK will be greater than (r + o), while if K is
greater than K¥, then MPK will be less than ¢+ ).°° Thus, if K# is greater
than K in future periods, ¢ will be greater than ©: if K* is less thun K on
average, in futurc periods, ¢ will be less than 1.

[n this sensc, the stock market gives a sensitive and casily available
indication of the investment incentives facing a firm. When the stock market
price is high (relative to the cost of a unit of new capital), the market is
signaling the fact that the capital stock should be raised gradually over time
in order to raise K up to K*. When the stock market prece is low. the market
is signaling the need for K to fall back to a lower level of K*,

There is as well another. more intuitive way to understand Tohin's g
theory approach. It ¢ is greater than 1, it means thal the price per share of

= [ntuitively, the stock value of the firm ¥ is equal to the discounted value ol dividends
paid by the firm. Thus the discounted value of dividends per unit of cupital s equal o Vig Il
the replacement cost of the capital of the firm is simply & (this is true when the price of capital
equals |, which is the price of output in the model). then V/ A is—by delinition—Iihe ¢ vidue of
the firm. This is the basis for the expression for g in this text. For a general but highly
mathematical discussion of the equation for ¢, see Fumio Hayashi. " Tobin's Marginal ¢ and
Average ¢: A Neoclassical Interpretation,” Economertrica, January 1982,

% This follows directly from equation (5.25). g == 1 implies that MPK o - 1 or that
MPK = o + r. Similarly, ¢ <2 | implies that MFK < 4 - ».

¥ Note carefully that the MPK is a declining function of the capital stock, so that if
MPK ={r+d)when K = K* then MPK <2 (r + d) when K > K* and MPK ~tr - d) when K -
K*.
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capital on the stock exchunge is greater than the physical cost of capital. A
firm could then issue new shares. use the money to undertake the physical
investment, and still have some extra earnings left over for the benefit of the
sharcholders. Thus. ¢ greater than [ can signal directly that by sclling
sharex, the firm can profitably finance a new investment project.™

The ¢ theory of investment 1s relatively casy to test because the value
of ¢ can be directly computed, and we can observe whether fluctuations in
investment arc closely linked to movements in ¢. Some research has shown
that the ¢ values of individual firms relates to the investments undertuken by
those firms. Other evidence has tried to link the economywide average of o
to the aggregate level of investment. Lawrence Summers of Harvard Uni-
versity, among others, has shown that the value of ¢ in the U.S. economy is
positively related to the value of aggregate investment. but that the relation-
ship is quite weak.”” Movements in ¢ do not explain much of the observed
fluctuation in investment. tis clear that other variables in addition to ¢, such
as changes in output and the cash flow of the firm, also help to account for
fluctuations in aggregate investment spending. ¥

Theories Based on Credit Rationing

S0 far. all our analysis has assumed that individuals and firms can freely
borrow at the interest rate r to finance their investment projects. In that case.
it is worthwhile to invest as long as the return on investment is higher than
(r + d}. In practice, however, firms and households might be unable to
obtain the credit necessary to carry out an investment project even when the
project passes the test of profitability. If firms are credit rationed. the rate of
investment will depend not only on the market interest rate and the profit-
ability of investment, but also on the availability of investible funds, which,
in turn, will depend on the cash flow of the enterprisc considering the invest-
ment project.

The anatogy with household consumption should be clecar. We saw in
Chapter 4 that current consumption might depend on current income rather
than permancnt income if a household is liquidity constrained. In the same
way, for the firm that faces credit rationing. investment spending might
depend on the firm's current cash flow ruther than on the discounted mar-
ginal productivity of capital.

The phenomenon of credit rationing has two principal causes. disequi-
librium intercst rates and differential risks in the face of uncertainty. Dis-
cquilibrium interest rates arise when government authoritics impose inter-
est-rale ceilings on lending institutions, resulting in interest rates held below

* A hidden assumption here 1s (hal the new shares will sell or the same price g us the
existing shares. I the new investment project to be undertaken is 4 poor one, however. then
Roatng new shares to undertake the project will depress Lthe share value per umt of capital, and

therefore not necessarily puy or the investment.

¥ Sumnmers, Taxation and Corporate Investment.” His finding is that a 10 percent rise
in the stock market price index increases the ratio of investment to the capital stock (1K) by
0.009. This estimate agrees with other studies.

* See, for example, Andrew Abel and Olivier Blanchard, **The Present Value of Profits
and Cyclical Movements in Investment.”” Econometricg. March 1986,

k_
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the equilibrium level.”” With interest rates kept artificially Jow, investment
demand tends to exceed the supply of saving, and firms that want to borrow
to make investments ar¢ rationed. The problem of credit rationing resulling
from artificially low interest rates has been acule in many developing coun-
tries. particularly in situations of high inflation. Interest-rate ceilings are
typically set in nominal terms, 5o that as inflatien rates increase, the real
interest-rate ceiling falls, often to negative rates. Ronald McKinnon of Stun-
ford University has described the serious economic inclliciencics that can
result from extensive credit rationing caused by administrative controls on
interest rates.™

Credit rationing also anises when lenders are unable to assess the risks
of lending to a particular borrower. In general, investment spending is risky:
the returns to a particular project can be estimated. but not known with
certainty. Therefore, before a loan is made 1o finance an imvestment project,
the lender must evaluate the credit risk involved and decide how likely it s
that the borrower will be able 1o repay the loan. Will the investment project
generate un adequate stream of profits to assure repayment’! Does the bor-
rower have other sources of wealth that can be used as collateral to guaran-
tee the repayment of a loan?

In practice, it is very hard for banks to assess the risks of particular
borrowers. Many of the specific risks of an investment project are oot ¢asily
observable. The bank might have to rely on & few observable characteristics
of a borrower. even though observuble signs do not wddress all the risks of
the particular loun. The size of the business is one such characteristic, and
small companics arc much less likely to get {oans than large compunies.
Lenders also tend to discriminate ameng borrowers on the basis ol net
worth. The higher the value of total equity of a given firm. the less likely that
it would find its credit rationed.”

The crucial implication of credit rationming. regardless of its source, s
that the internat resources of the firm acquire a fundamental importance in
determining the overall level of investment. When firms cannot sinmiply bor-
row at the market interest rate r, their ability to finance investment projects
depends on their retained earnings and their future gencration of cash flow,
Under these circumstances. the capital stock will not adjust in every period
to its optimal level as determined by the market interest rate and the mar-
ginal productivity of capital. Thus, credit rationing provides another reason,
along with costs of adjustment. for the slow movement of the capital stock to
the desired level.

* Interest-rate ceilings arc sometimes imposed ds o measore of purperted U marocoe-
nomic management'’ and sometimes for political purpases or W channel cheap credits o fas
vored sectors of the economy. But, often, interest-rate ceilings are an expression ol the old
Christian and Islamic injunctions against #sury, which hold that lending ut “high'™ interest rates
15 contrary o religious precepls,

 MeKinnon's classical work on this suhject is his book Momey and Capital in Economic
Development (Washington, 13.C.: The Brookings Institution, i973),

3 See Charles Culomiris and Glenn Hubbard, ~Firm Heterogenvity, Internad Finance
and Credil Rationing,”” National Bureay of Fconomic Research Working Paper Noo 2407,
January 1988,
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5-6 INVESTMENT IN RESIDENTIAL STRUCTURES
(OrTIONAL)

fhvestment in residential structures is the expenditure on new houses and
apartments, as well as the improvement and maintenance of existing units.
As we noted at the beginning of the chapter, residential investment spending
has gencrully constituted more than 40 percent of total net private invest-
ment spending in the United States. Thus., it is very important to have a good
understanding of this form of investment. Whife the basic principles of in-
vestment theory apply to the housing sector (especially regarding the inter-
temporal dimensions of investment), one theoretical model has proved pat-
ticularly useful in analyzing this kind of investment.

Our development of a theory of restdential investment spending pro-
ceeds in two steps. First we derive the average price for existing homes and
apartment buildings; second, we derive the level of new construction as a
function of the price of existing homes and apartments. For simplicity, we
will focus on the market for rental apartments, while pointing out that the
market for owncr-occupicd homes behaves in a very similar manner.

Atany given date, there is a supply of apartment units that results from
the accumulated past investment in apartment buildings. L.¢t the total stock
of apartment buildings be denoted us K, (where h denotes housing}. Further-
more, at any moment there is a demand for rental units that depends on the
rental rate, which we denote as RR. As in any usual market, the rental rate is
determined by the equilibrium of supply and demand tor apartment rentals.,
as shown in Figure 5-8a.

Consider the value of investing in an apartment building and then rent-
ing it to a tenant at the rental rate RR. Supposc that the apartment unit costs
P, to purchase, that it depreciates at the rate &, and that it has a resale value
P, in the next period. Then, the rate of return on buying the apartment,
carning the rent RR, and then reselling the unit in the next period, is given as

RR + Ph.|(l - C[)
Ph

Rate of return = (5.22)

Figure 5-8

Equilibrium in the Housing Market: {(a) The Market for Rentals, (b) the
Supply of New Housing

RR,

=(r+dl

&R, ¥ 7

AR

Qk.\' Qll_f
0! {stock} QE! {flow)

(a) (b)
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If allowed to, people will exploit unrealized profit oppertunitics, a conduct
known as arbitrage. If there is arbitrage between the loan market and the
market for apartment buildings, the rate of return in the apartment market
must equal (1 + r}. The price of the apartment building, P, will adjust to
guarantee that the rate of return on owning apartments equals (1 -+ ). Thus,

£y,

(1L - = (5.23)

In the simple case in which P, = P£,. which will be true it RR 1
forever fixed at a given rental rate, say. RR,. then equation (5.23) reduces (o
a very simple expression:

_ _RRy
PJ! - (- + l’j}

In words, the price of the apartment building is simply cqual to the rental
rate divided by the cost of capital, (r t d).

The demand for apartment rentals determines the rental rate, which in
turn, together with the market interest rate. determines the sale price ot an
existing apartment building. In turn. fluctuations in £, determine the new
supply of apartment buildings, for the simple reason that the construclion
industry will supply more apartment buildings as the sale price tor apartment
buildings, P, vises. The supply of new apartment huildings is shown in
Figure 5-8b, as the upward-sloping supply curve. Note, then, what happens
when the demand for apartment rentals increases, as shown in Figure 5-9.
There is an outward shift in the demand schedule. causing o rse in rental
rates RR. This risc in RE is immediately capitalized into the sale price for
apartment buildings. which in turn causes the supply of new apartment units
to increase.

This theory has been developed for the case of rental apartments, but it
can also be applied to the case of owner-occupied housing. In this case, RR
refers not to a dircct rental cost (since the owner does not, presumably, pay
renit to himself}, but to an imputed rent that can be viewed as equal to the
rent that the owner would pay if the household were actually renting the unit
from a different owner. In real life, the main distinction between the rental

(5.24)

Figure 5-9
Effects of an Increase in the Demand for Apartment Rentals: (a) The Market
for Rentals, (b) the Supply of New Housing

RE.
P !
RR, tr+ ¢l
RR. RRw | .
i+ )I
KRR
RRY L I
§ (r+d)®
Qr’h
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market and the owner-occupied housing market involves a number of 1ax
regulations that are different for the two parts of the housing market.

Various studies have examined the factors that determine the demand
for housing services, and thus for aggregate residential investment. One of
the most important variables is the age structurc of the population, since
demand for housing services depends importantly on the age and composi-
tion of households. In a widely discussed study. Gregory Mankiw of Har-
vard University and David Weil of Brown University, showed that demo-
graphic trends in the United States are likely to result in a fall in housing
demand in the 1990s, with several important economic ctfects, including a
likely drop in the housing prices, ™

5-7 SUMMARY

Investment 15 the flow of output used to maintain or increase the capitat
stock in the economy. Most discussions of investment refer to physical
investment, though other kinds of investment, such as that in haman capital,
are of enormous importance. The nationat accounts, which focus on physi-
cal investment, measurcs three main kinds of investment: investment in
residential striectures, fived business investment, and inventory investment,

Investment expenditures are far more volatile than consumption ex-
penditures. While households attempt to smooth consumption over time.
both firms and households have much less incentive to smooth investment
spending. According to Keynes, and others in the same tradition. these large
fluctuations of investment are a major force hehind the business cycle,

During the I980s, the United States has had lower rates of invest-
ment—as u share of gross domestic product—than most other industrialized
countries. In particular, physical investment in Japan as a proportion of
GDP was almost double that of the United States. If consumer durable
expenditures are included in the measure of investment, the difference in
investment rates between the two countries is reduced somewhat. but the
gap still remains significant.

The basic theory of investment starts by recognizing that physical in-
vestment spendeng is an alternative to financial saving as a way to allocate
consumption over time. This means that, tor the marginal investment, the
return to investment should equal the return to saving. The marginal produc-
tivity of capital (MPK) should therefore be equated to the real rate of inter-
¢st. adjusted for depreciation. lnvestment and consumption decisions can be
tuken separately, in the sense that MPK can first be equated to (r + d}, no
malter what the household utility function might be, after which the house-
hold optimally allocates its consumption spending over time,

The existence of taxes and subsidies modifies the investment decision.
Taxes on profits reduce the net (private} benefit of investment, while tax
credits and accelerated depreciation raise the private return on jnvestment.
The frvestrent tux credir has been used, on and off, in the United States
since the early 1960s as a way to stimulate business investment spending.
The response of investment to an ITC depends crucially on whether the ITC

* Grepory Mankiw and David Weil, *The Baby Boom, the Baby Bust and the Housing
Market.”” National Bureau of Economic Research Working Paper No. 2794, December 1988,
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is expected to be temporary or permanent. A temporary ITC causes firms (o
speed up their investment spending in order to lake advantage of the ITC
during its short period of operation.

Inventory accumulation is the most volatile component of investment,
There are three types of inventories: pritary inpuzs to production. semifin-
ished goods in the course of production. and finished govds ready to be sold.
Firms need stocks of primary inputs to economize on the cost of producing
final output, and they need finished goods inventories to smooth production
and to avoid stockonts. In the United States. each type of inventory ac-
counts for about one-third of the total inventory stock of the manufacturing
sector.

Several empirical models have been used to describe investment, of
which the accelerator model 1s one of the simplest and most popular, The
accelerator model is based on the idea that there is a stable relationship
between the desired stock of capital and the Tevel of output. Under this
assumption, investment is proportional to the chiange in ovutpul, and thus
investment rises when output accclerates. This theory has 1wo main weak-
nesses. First, the model assumes the ratio of desired capital to output to be
constant, even though that ratio will vary as the cost of capital and technol-
ogy vary. Second, it assumes that investment is always sufficient to keep the
desired capital stock equal to the actual capital stock. even though that 1s not
normally the casc. In spite of its simplicity and obvious limitations, the
accelerator theory has performed reasonably well in explaining actual in-
vestment patterns.

The adjustment-cost approach acknowledges that the actual and de-
sired levels of the capital stock are not generally equal. Firms reguire tinte 1o
plan an investment, construct a new factory. install new machines, and tran
new workers. Morcover, total investment costs tend to rise if the firm rushes
to complete an investment project in a very short period of time. Thus, n
addition 1o technical constraints, profit maximzation ilso leads firms to
gradual reduction of the gap between actual and desired investment. Tobin's
¢ theory of investment, which is also implicitly based on the idean of costs of
adjustment, adds the central idea that the stock market value of a firm
relative to the replacement cost of its capital helps to measure the gap
between actual and desired capital.

In practice. not ali houscholds and firms cun frecly borrow at the
market interest rate to finance an investment. ¢ven when the project is
profitable. When a firm is credit rationed, investment depends not only en
the rate of interest and the profitability of investment. but also on the cash
flow of the firm. Credit rationing arises principally in two cases: first. when
governments put ceilings on interest rates that keep them below market
equilibrium, and second. when lenders cannot accurately assess the risks of
lending to particular borrowers.

Investment in restdential structures (s the expenditure on new houses
and apartments, as well as the improvement and maintenance of existing
dwelling units. Such investment accounts for almost one-halt of totsl physi-
cal investment spending in the United States. The development of 4 theory
of residential investment proceeds in two steps. First. an eyuilibrium rental
rate is determined in the market for housing rentals as it fluctuates to balance
the supply and demand for existing rental units. Second. the rental rate tand
expected future rental rates) determines the sale price of an apartment unit.
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High sale prices of existing apartment units spur the construction of new
apartment buildings and thereby lcads to a rise in residential investment
spending. This same basic approach can also be applied to the analysis of
owner-occupied housing investment.

Key Concepts mue—

physical capital semifinished goods

human capital finished goods

gross investment fixed business investment
net investment accelerator model

capacity utilization partial adjustment approach
marginal product of capital Tobin's ¢ theory

investment tax credit desired capital

cost of capital credit rationing

mventory accumulation residential investment

primary inputs

Problems and Questions m————————————

1. Should the following forms of expenditure be considered investment or
consumption? Discuss your answers and note if they differ from the treat-
ment in the national income accounts.

a. A family buys a personal computer,

h. A corporation buys a personal computer.

¢. A corporation pays for a computer course for its employees.

d. A student pavs for her tuition,

¢. A firm builds a new butiding.

f. A firm buys an old factory.

¢. A Texas oll company extracts more oil from its wells,

2. In country A, the initial capital stock is worth $100 million. Gross in-
vestment is S8 million in year 1 and S15 million in vear 2. If capital depreci-
ates at 1} percent per year, what (s the net investment in each of the two
years?

3. In the two-period mode! of investment, assume the following: the pro-
duction function is Q = 2 K'*, the initial stock capital is K, = 81. the interest
rate is 11 percent.

. What 1s optimal amount of investment if capital docs not depreciate?

h. How would your answer to (a) change if capital depreciated by 10

percent per year?

4. The general manager of ACME Industrics thinks that he is doing & very
good job because the marginal productivity of capital (net of depreciation) in
his firm is higher than the interest rate. Is he really doing a good job? Why?

5. Houscholds A and B have cxactly the same productive resources. and
they face the same interest rate. The only difference between them is that

household A has a stronger preference for future consumption than house-
hold B.
a. Would mntertemporal optimization imply that household A should in-
vest more than houschoid B?
h. How would your answer to (a) change in the presence of credit ration-
mg?
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rises. This, in turn, raises second-pericd profits. We can indeed show that
Pr» changes in the amount ALMPK-.' The change in the value of the firm is
then equal to the change in profits, discounted by (1 + r), minus the cost of
the investment:

. ANMPK.
AV, = (1 +nr A

This change (s positive if and only it MPK- = | + r. Thus, just as in the case
of the household investor. the firm should invest whenever MP K 1s greater
than or equal to {1 t r).

In a multiperiod setting, the criterion for a profit-maximizing firm
would be no different from that for houscholds alone. In particular. i all
cases MPK | should be greater than or equal to (r + ). or the investment
should not be undertaken.

"'"The proof of this is actually trickier than it looks. Since second-period profits are given
by
Fro= () wal.:
the change in profits is
APr. = A( — wiAL,
The change in - 1s given by MPK: AK, + MPL- AL, where Ad.- s the change in Libor input

that (s induced by the incremental investment. Also, AK. = AL since Ko (1 K, v )
[f the firm 15 proft maximizing, it is setting MPL. 0 w50 that we find the Tollowing:
APrs — MPKy AK, + MPLy AL, - wy AL,
= MPK.AK. + (MPL. -~ wo Al
= MPK-. AK-
Thus, the change in second period profits 1s just equal 1o MPRK multiplicd by the size of the
investment.



chapter 6

Saving, Investment,
and the Current Account

ln a completely closed economy. one that is cut off from the rest of the
world, aggregate saving would necessarily equal aggregate investment.
The output in the economy is divided between current consumption uses
and investment, so that Q = € + 1. At the same time, the income received
by households, which is also equal to &, must be divided between con-
sumption and saving, so that Q = C + S. We see immediately that f = §,
that investment must always equal saving, Both saving and investment
represent that part of national output which is not used for current con-
sumption.

Of course. the saving and the investment in a national economy are
not necessarily made by the same households (and firms}.! Some house-
holds might want to save without having investment projects to under-
tuke, while other households might have investment projects but no sav-
ing. Financial markets solve the problem of getting the saving to those
who want to invest. Through them, the savers would accumulate financial
asscts while the investors accumulate financial liabilitics. To take one
simple ¢cxample, the investors could issuc bends te finance their invest-
ments that could be purchased by the houscholds that scek to save.

In an open economy, however, in which & nation’s residents trade
goods and financial asscts with residents in other economies, it is no
longer true that & nation’s saving must always ¢qual the investment that
takes place within the country. A nation's households might want to save
more than they want to invest at home, with the excess saving lent to
investors in other countries. ln this case, the country would accumulate
nct financial claims against residents abroad.

But what happens to the national output that is produced but neither
consumed nor invested? It is exported to foreigners. As we shall see.
there 1s an intimate relationship between the saving-investment balance of
a country and the net cxports of the country.

* For analyticul purposes, it is not necessary to distinguish at (his point between
households and firms. so our discussion is in terms of households for simplicity.
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In this chapter, we study the determinants of national lending and
borrowing from the rest of the world. The current acconnt of the balance of
payvments is the key concept at the center of our discussion. (In addition 1o
the cconomic analysis of the current account given in the chapler. we also
discuss the acconnting of the current account balance in an appendix.) When
residents in one country lend mor¢ 1o foreigners thun they borrow, and thus
accumulate a net financial claim against the rest of the world, we say that the
country has a crurrent acconnt strpies. When the country is accumulating @
net liability (or running down its net claims) against the rest of the world, the
economy has a current account deficit. A current account surplus exisls
when pational saving excecds national investment (with the difference lent
abread), and a current account deficit exists when national investment ex-
ceeds national saving. We shall sec that the current account bakince is
closely related to the net export balance.

The current account has a crucial intertemporal dimension. The econ-
omy as a whole, like the individual households (and firms) that compoesc the
economy, has an intertemporal budget constraint. If the cconomy runs
current account deficit today, its residents are increasing their net debt to the
rest of the world. Eventually, the country will have to cut buck on domestic
consumption in order to pay the interest on the accumulated debis. As
domestic consumption is cut back, national output that was used for con-
sumption is increasingly used for net exports. As we shall see, the country's
net exports are, in essence. its method of paying the interest burden on the
liabilities accumulated while running current account deficits.

6-1 A FORMAL ANALYSIS OF SAVING, INVESTMENT,
AND THE CURRENT ACCOUNT

We now turn to a formal model of the current account. In order to simplify
the theory, we continue (as in the past two chaplers) 1o assume a classical,
fully employed cconomy, with a stable price ievel for goods (£ = 1. (Later
on in the book, we will discuss the implications for the current account of
aggregate demand—induced fluctuations in output within (the framework of
the Keynesiun model.)

In a closed economy, saving must equal investment. Since both saving
and investment are a function of the domestic interest rate, r. we can draw
the saving and investment scheduies, as we do in Figure 6-1, with saving an
mmcreasing function of r and investment a decreasing function of 3 Of
course, saving and investment are also functions of many other things: cur-
rent and future income. expected profitability, and so on. These other fac-
tors are held fixed in the background when we draw saving and invest-
ment schedules like those in the graph. The domestic interest rate adjusts
to equilibrate saving and investment at the level given by the equilibrium
point FE.

We can see the effects of various kinds of shocks on domestic saving,
investment, and interest rates quite clearly, Consider. for example, the of-

* Remember from Chapter 4 that the effect of i rise in the inferest rite on saving is
ambiguous because the substitution cffect tends 1o cause saving to rise while the inconw effect
may cause saving to fall. As we said in Chapter 4. we take the normal case to be one i which a
rise in interest rates is associated with a rise in saving.
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AV S

Figure 6-1
Saving, Investment, and the
f1r) Interest Rate in a Closed

5.1
I, Economy

fects of a temporary increase in output resulting from a favorable supply
shock—a bountiful harvest, for example. Households will want to save more
at any given intercst rate. so that the saving schedule will shift to the right, as
shown in Figure 6-2a. The investment schedule will not shift, however, if the
output change is strictly temporary. As long as the future production func-
tion remains unchanged, the desired capital stock in the future also remains
unchanged. Thus, the 7 schedule will not shift. The result of the temporary
output increase, therefore, is a fall in interest rates and an increase in current
saving and invcstment, as the equilibrium shifts from E to E' in Figure 6-2a.
Now let us consider the cffects of an anticipated future increase in
income. one that also shifts upward the marginal productivity of capital in
the future. In this case, current saving will tend to fall. as houscholds borrow
against their higher future income; investment will tend to increase as well,
to take advantage of the higher marginal productivity of capital. The result is
shown in Figure 6-2b, as 4 leftward shift in the saving schedule and a right-
ward shift in the investment schedule. We can say with certainty that inter-
est rates will rise, while overall saving and investment might rise or fall.

Figure 6-2
Effects of Economic Shocks on Saving and Investment in a Closed
Economy

r

{a) {b}
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Most economies in the world are not closed. however, so the assump-
tion that a country’s saving and investment must always bulance is not very
useful. Residents in one country can gencrally lend or borrow from the rest
of the world, and thercby build up claims or liabilitics vis-a-vis residents in
other countries. Thus, saving and investment analysis must be expanded to
take into account the international flows of financial assets.

Let B* be the net claims of @ country's residents on residents in the rest
of the world. (We use the asterisk in general to denote a ““foreign varisble,”
‘The asterisk here stresses that B* is a claim on foreign output.) 8% is some-
times called the country’s met international investment poxition. or the aet
Sforeign asset position. It may be thought of as an assetin the form of i bond
(hence, the notation), though in fact claims against the rest of the world can
be held in many forms: bonds. money, equities, and so on. B* measures the
assets of nationai residents vis-a-vis forcigners, snny the linbilities vis-i-vis
forcigners. When B¥ is positive, the country is a net creditor of the rest of
the world, and when B* is negative the country is a nef debiar of the rest of
the world.

We define the country’s current account (CA) as the change in its net
financial asset position with respect to the rest of the world:

CA = B* — B*, (6.1)

Note that current account surpluses imply an accumutation of foreign assels
or a reduction in foreign liabilities. Deficits imply a decumulation of loreign
assets or an increase in forcign liabilities.

Equation (6.1} tells us that the current accounlt in this period (CAd s the
change in net foreign asscts, which we denotc by £*, between this period
and the previous period (denoted by the subscript ). Notice that the level
of B* in a given period is a result of past current account surpluses and
deficits. Starting from an initial year (arbitrarily denoted year ), the net
international investment position of a country in year ¢ (8%) is equal 1o B
plus the sum of current accounts in the years between 0 and ¢

Bf = Bf + CA + CA; — - - - ~ (A, (6.2)

In many countries, especially in the developing world, B* iy a negative
number, because the countries’ current accounts have been negative Tor a
long time. The situation of the heavily indebted developing countries has
generated much attention and discussion during the past decade and has
become known as the Third World debt crisis. We analyze this crisis in detail
in Chapter 22.

Table 6-1 presents the evolution of the U.S. current account and its net
foreign asset (NFA) position since 1970." The NFA measures the creditor or
debtor status of the United States vis-a-vis the rest of the world; that is, it
measures the balance of total foreign assets minus total forcign lishilities.

Note that the current account deficits of the United States during the
1980s have transformed this country from the major international ereditor
country to the world’s biggest net debtor. Indeed, by the end of 198% the

* According to current usage. we will treat the terms “"net international mvesiment
position’” and *‘net foreign asset position™ as synonyms,
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TaBLe 6-1
]

THE CURRENT ACCOUNT AND THE NET
INTERNATIONAL INVESTMENT IN THE UNITED
STATES, 1970-1989
(BILLIONS OF CURRENT DOLILARS)

Current Account Net International

Year Balance Investment Position
1970 2.3 58.6
1971 —t.4 56.1
1972 —535 37.1
1973 7.1 61.9
1974 2.0 58.8
1975 (8.1 74.6
1976 4,72 82.6
1977 —14.5 72.4
1978 —154 76.7
1979 —1.0 95.0
1980 1.1 106.3
1981 6.9 140.9
1982 -5.9 136.7
983 —40.1 89.0
1984 -99.0 33
1985 —122.3 —111.4
986 —145.4 —267.8
[987 —162.3 —378.3
1988 -128.9 —532.5
1989 —110.0 —

Source: ticonomic Report of the President, 1991,  Wasfington,
f3.C.. US. Government Printing Office, 1991}, Tables B-i0}
und B-F02, varions isyaes.

United States had accumulated over $500 billion of net foreign liabilities.
This is more than three times the debt of Brazil or Mexico. the largest
developing country debtors. In spite of its size, however, the U.S. problem

P We should acknowledge at this point that the data underlying Table 6-1 have many
measurement problems. Some authors have argued that the United States did nat really become
a net debtor during the 1980s because the value of U.S. assets abroad is much higher than the
official data indicates. For one thing, U.S, investments abroad have been measured traditionally
at historic cost. Other kinds of errors in the data do tend (o understate U.S. debis to foreigners.
however. While we cannot be sure of the overall level of the net U.S. debt, it is surely the case
that the LS. net international Investment position fell sharply in the 1980s, moving from a large
surpius to a much smaller surplus ar to a deficit. Indeed, a recent estimate based on the market
value of investments revised the U.S. NIIP upward to —$268 billion in 1989, stll a sizahle
numbecr, but much less than the —$532 biilion shown in the wble.
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is of a smalter magnitude relative to income; the net internationat habilities
of the United States represent only about {0 percent of its G, while
Mexico’s net debt is well over 50 percent of its GIDP.

Note also that the current account is not exactly equal to the change in
net foreign assets. A variety of factors account for (his discrepancy: unre-
corded capital flows.® which sometimes show up in the balance of payments
under the category ““errors and omissions.” valuation changes on cxisling
assets and liabilitics which affect the net asset position but not the current
account, expropriations of foreign assets, and detaults on international debt.

To show how the current account is related 1o saving and investment,
we must first look back at the budget constraint of an individual houscheld.
Recall from equation (5.3) of the previous chapter thut for a given houschold
{, the change in financial assets is egual to the difference hetween the siving
and mvestment of the household:

B — B, = O+ i, — ¢ — F 6.3)

Now. write the household's income as ¥/ = ( + v/ | und use (he fact thal
saving 8" equals ¥ ~ ¢ to find

B -B -5 -7 (6.4)

An individual household can hold cluims against other domestic houscholds
or against foreigners. If' we add up all the net claims of households (o zel the
net asset position of the entire economy. the claims that are owed hy one
houschold to another net out of the sum of all households, since claims
between households are assets for some houscholds but cqual liabilities for
others. What remains are the net claims of the ceonomy against the rest of
the world, which we have denoted B%. Thus. in addmg (6.4) over all house-
holds we find for the economy as a whole

B* — B¥ =01 rB* - - | (6.5)

Once again substituting ¥ = O + FBY AGNP = GDP + net income from
abroad), and § = ¥ — €, we can now wrile

B —B* =58 -/ (0.6)

Equation (6.6) can be interpreted quite simply. Since it can be rewrilten as
S =17+ (B* — B*), it tells us that domestic saving can be used for two
things: domestic investment (/) or net forcign investment (8% - B*)),
Equations (6.1) and (6.6) make it clear that the current dccount can be
expressed as the difference between national saving and investment:

CA = § - ¢ {6.7)
As long as domestic residents can borrow and lend from forcign residents,
domestic saving and investment do not have to be cquul. The difterence
between saving and investment is precisely measured by the current account
balance. Clearly, in a closed cconomy, the current account concept is irrele-

* In industrialized countries, these unrecarded capital flows are known by the elegant
technical term porifulio reallocations. In the developing world, these Hows are called raptied
fight, a term that has a distincUly negative connotation. We anidyze the tvsue of capital flight in
Chaptcr 22,
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TaBLE 6-2

SAVING., INVESTMENT, AND THE CURRENT ACCOUNT IN THE UNITED STATES.
19501990
{AS PERCENTAGE 01- GDP)

Gross
Private Rulance
Gross Domestic Saving — on Current Statistical
Year Saving [nvestment Investment Account Discrepancy

1950-59 16.2% 16.3% —0.1% 0. 1% 024
196069 16.4 15.6 0.8 0.5 0.3
197079 6.9 16.7 0.2 0.0 0.2
1980 16.6 16.3 0.3 0.1 0.2
1981 17.4 17.2 (.2 0.3 0.1
1982 14.3 14.4 0.0 -0.2 0.2
1983 13.8 15.0 -1.2 1.3 0.2
1984 13.3 17.8 ~2.6 -2.8 2
19K5 13.4 16.2 -2.8 -2.8 A
1986 12.5 15.7 ~-3.2 -3.2 0.0
1987 12.3 15.6 -33 —-3.2 .1
L] 13.3 15.5 —2.2 —-2.6 - (0.4
1989 13.5 14.9 -1.5 -2.1 0.6
1990p 12.1 13.7 -1.6 — —

p = prefiminaes,
Source: Eeonomic Report of the President. 1991 ¢Washington, D.C. UL, Government Printing Cffice. 1991 Fables
B-28 und B-102.

vant. In an cconomy completely isolated financially from the rest of the
world (no net ¢laims), the current account is always zero.

Table 6-2 presents the time serics of saving, domestic investment, and
the current account as a percentage of GDP for the United Stales in the
period 1950-19%0." Noticc that in the [950s, 1960s. and 19705 the United
States consistently experienced 4 current account surplus. This situation
was sharply reversed in the 1980s. During 19811990, the average current
account deficit was about 2 percent of GDP. Interestinglv. the current ac-
count dechne in the 19805 was due to a sharp fall in the national saving rate
rather than (o a rise in domestic investment, In fact, domestic investment

" We should point out one data distortion in Table 6-2. [0 the United States, gross saving
t» mewsured as the sum of private saving and the public surplus. The public surplus is govern-
ment saving minus government investment. Thus. government investment is subtracted from
gross suving rather than being included in iotal investment, which includes ooly private capital
formation. Thus. for this teason, the data understate both saving and investment by misclassify-
ing government investment. Nonetheless, even if government investment were properly classi-
fiedd, the direction of change in recent years (lowuard lower national saving and a lower current
account balance} would remeain,
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Figure 6-3
The Current Account in the United States vis-a-vis Other Industrialized
Countries

(From taternational Monetary Frad, International Financial Statistics.)

also declined in this period, but the drop In saving was ¢ven more pro-
nounced. (In turn, most of the fall in national saving (s due to the behavior of
the public sector, a point we study in greater detail in the next chapter. when
we analyze formally the role of the government sector.)

As the current account balance of the United States declined during the
1680s, the rest of the world had to be running a current account surplus vis-a-
vis the United States. After all, the world as a whole is a ¢losed economy,
Figure 6-3 depicts the behavior of the current account in the United States
vis-a-vis the rest of the member countries in the Organization for Economic
Cooperation and Development (OECD).” The graph clearly shows the nega-
tive relationship between the U.S. current account and that of the rest of the
QECD countries. As the U.S. CA deficit increased to over 3 percent of
GDP, the CA surplus among the other OECD members reached over 2
percent of their combined GDP.

Of course, the guerage for the other 23 OECD member countries hides
important differences in individual behavior. Indeed. this average is strongly
influgnced by the vast current account surpluses in Jupan and West Germany
as well as the relative weight of their economics within the OECD. Table 6-3
shows a breakdown of the current account behavior for the United States

* The OECD is an association of 24 major industrialized countries. These are Australi,
Austria. Belgium, Canada, Denmark, Finlund. France, Germany, Greeee, leeland, Ireland,
[taly, Japan, Luxembourg, the Netherlands, New Zealand. Norway, Portugal, Spiun, Sweden.
Switzerland, Turkey, the United Kingdom. and the United States.
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TaBLE 6-3

THi: CURRENT ACCOUNT IN THE UNITED S1ATES AND ITS MAJOR TRADING
PARTNERS, |980-1989

United United
Year States Canada France Germany Italy Japan Kingdom

Billions of U.S. Dollars

1980 1.8 —1.0 —4.2 —14.0 -10.0 —10.%8 7.5
1981 6.9 —5.1 —4.8 -34 ~9.7 4.8 14.5
1982 -7.0 2.2 —12.0 50 —6.4 6.9 8.0
1983 —44.3 2.5 =52 5.4 1.4 208 5K
(984 -104.2 2.0 —(.9 9.7 —2.5 35.0 2.6
[98S -112.7 —-1.4 0.0 17.0 -35 49,2 4.7
1986 -133.2 -7.6 2.4 40.1 2.9 83.8 0.t
1987 ~143.7 =7.0 —-4.4 46.1 -1.6 §7.0 -7.4
1988 -126.6 —8.3 -3.5 30.5 -5.4 79.6 —26.7
1989 -105.9 —16.6 —4.3 35.7 — 56.8 —34.1

Percentage of GDP

1980 ¢! —-0.4 -0.6 -1.7 -22 —1.0 (.4
1981 (.2 -1.7 -0.8 —-0.5 —-2.4 0.4 2.8
1982 —0.2 0.7 -2.2 0.8 —1.6 (1.6 1.7
1983 —1.3 0.8 -1.0 0.8 0.3 1.8 1.3
1984 -2.8 0.6 —0.2 1.6 -0.6 2.8 0.6
1985 -2.8 -0.4 0.0 2.7 -0.8 3.7 1.0
1986 -3.2 —2.1 0.3 4.5 0.5 4.4 .0
1987 -3.2 —-1.7 -5 4.1 ~0.2 3.6 —1.1
1988 —-2.6 -1.7 -4 4.2 -0.7 2.8 —-12
1989 -2.0 —3.4 —0.4 4.7 — 2.0 —4.1

Source: International Monerary Fund, International Financial Statistics. sefecred issues.

and its six major QECD trading partners, Canada, France, Germany, ltaly.
Japan, and the United Kingdom, for the 1980s.

There is yet another way to express the current account. Notice from
equations {6.3) and (6.7) that

CA=Y—-(C+1 (6.8)

We define “absorption,” A, as the sum of consumption and investment. that
is, total spending by the domestic residents.® or

A=0C+1 (6.9)

* Strictly speuking, consumption and investment should be interpreted here to include
government? consumption and investment. We explicitly introduce the government in our frame-
work in the next chapter.
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Thercfore. the current account is also the difference between income
and absorption:

CA=Y-A (6.10)

This was an important insight of Sidney Alexander of the Massachusctls
Institute of Technology in the early 1950s.7

Equation (6.10) has a very intuitive appeal. Countrics run current ac-
count deficits when they spend for absorb) more thun they carn. This re-
quires them to run down their foreign assets or to increase their net Liabilitics
te the rest of the world.

Thus, a current account deficit oceurs when w country ““spends heyond
its mcuns™ (absorption is greater than income) or when it " invests in excess
of its own saving.” While these two ways of measuring the current account
arc equivalent, they certainly conjure up different value Judzments about a
current account defictt, When cconomists want to complain about o current
account deficit. they tend (o say that the country is living heyond its means;
when they want to defend a current account deficit, on the other hand. they
say that the country’s investment climate is highly favorable fCausing imvest-
ment in cxcess of national saving). Of course. a current account deficit Js—
by itsetf—neither a good nor a bad thing. The appropriatencss of the current
account position must be evaluated in terms of the intertemporal Prospects
facing an economy.

Using the diagram in Figure 6-1. we can readily see how the current
account is determined. There we depicted saving as an increasing function of
the intercst rate and investment as a decreasing function of the interest rale.
In the closed economy, the interest rate adjusts (o cquilibrate saving and
investment, as we saw earlier.

Now, let us assume that the economy is open and that in et its
residents can borrow and lend freely at & given world inferest rate, which we
call r. In effect, we are making the small-corntry assumption, that saving
and investment decisions in the home country—whose saving and invest-
ment are depicted in Figure 6-4a—do not affect the world interest rate, For g
given world r, saving and investment nced not be equal in the country, with
the gap reflecting the current account deficit or surplus of the caountry. If the
world interest rate is relatively high, sav. ry in Figure 6-du, siving in the
domestic economy will be higher than investment and the country’s current
account will be in surplus. (The current account surplus is measured by the
horizontal difference between the § and 7 schedules at the rate £ Con-
versely, if the world interest rate is relatively low, say. . investment will
cxceed saving in the domestic cconomy and the economy will be running g
current account deficit,

Using this simple framework. we can represent the current iccount as
an increasing function of the interest rate, as shown in Figure 6-4b. At cvery
intcrest rate, the horizontal difference between the saving and investment
schedules in Figure 6-4a measures the current account. By shifting the inter-
est rate, we can draw the curve CA in Figure 6-4h. Notice that the €A
scheduic is always flatter than the § schedule. because a higher interest rate

¥ Sidney Alexander. " The Lffects of Devaluation an o Frude Balanee. ™ Frternaticoneal
Manetary Fund S1aff Papers. 1952, pp. 263-278,
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8,1 CA
{a) (b}

Figure 6-4
Saving, Investment, and the Current Account

not only imcreases saving but also reduces investment, and both of these
effects improve the current account. In a later section, w¢ ¢xamine more
carefully those factors that are likely to affect a country’s current account
balance.

6-2 THE CURRENT ACCOUNT AND INTERNATIONAL
TRADE

So fur, we have described the current account without mentioning interna-
tional trade. This may be surprising. since most of us typically think about
the current account as a trade phenomenon, a matter of exports and imports.
In truth, there is an intimate link between the saving-investment balance and
the export-import balance, a link which Icads us 1o a more subtle under-
standing of current account imbalances.

When a country absorbs more than it produces (A > Q). it is using
more resources than are available to it from domestic production alone. A
country can do that only by importing goods from the rest of the world. More
preciscly. the country must import more from the rest of the world than it
exports to the rest of the world. so that on balunce it is receiving real
resources from abroad. For this reason, a current account deficit tends to be
associated with an excess of imports over exports, and a current account
sirplus tends to be associated with an excess of exports over imports, Now
let us look more closely at this relationship.

For a given amount of total domestic absorption A. the total spending
is divided between absorption on domestic goods (denoted A} and absorp-
tion on tmports (denoted FM);"

A=4,+ M (6.11)

" Technically. all goods will be measured in units of the home goods. That is, 7
significs the nominal value of total imports divided by the price index of the domestic output.
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At the same time. all goods preduced at home must be either sold
domesticalty (in the amount A ;) or exported. X. Thus.

Q=A;+ X (6.12)

The country’s trade balance is measured as the value of exports minus
the value of imports (TB = X — fM). But since exports are equal to total
output minus the portion of it that is consumed domestically (X () — A,).
we can conclude that

TB=X-IM=0-A,—IM- (-4 (6.13)

Now, with the trade balance equal (1o output minus absorption, and
with the current account equal 10 income minus absorption, the difference
between the trade balance and the current aecount baiunce is the net Fctor
payments from abroad (NF). In our model, NF is simply the interest pay-
ments on net foreign assets. equal 10 r8% .1 Consequently. because CA -
Y — A, wealso can write CA = O + rB8%) — A Then, using (6.13), we have

CA=T8H 1t rB7 {6.13)

Under ordinary circumstances. #£B#*, is small relative to the trade hal-
ance, in which case the current account balance and the trwe bulance are
nearly the same. Current account deficits often signal not just an excess of
(nvestment over saving. or absorption over income, bul also an excess of
imports over exports. 1t is possible. however. to have u current aceount
deficit with a trade-balance surpius (or vice versal, if the carnings on the net
foreign asscts are relatively large. In Box é-1. we examine the current uc-
count balances of several countrics to see how the overall bulances actually
depend on trade, interest payments, and other items.

To summarize, there are four different ways 1o describe the current
account: (1) as the change in net foreign asscts (CA - BY — B¥ ). (2) ay
national saving nct of investment (CA — § — £, (3} as income ninus absorp-
tion (CA = ¥ — A), and (4) as the trade balance plus net luctor payments
from abroad (CA = X — IM ~ NF).

In past years. some economists have argued as if these different defini-
tions hinted at different “*theorics™ of the current account. including un
intertecmporal theory that stresses saving and investment: an “elusticity ap-
proach’ that stresses factors determining imports and exports; an “ubsorp-
tion approach™ that stresses the determinants of absorption relative to in-
come; and so forth. This debate among the various schools of thought has
been fruitless, however. All formulations of the current account are cqually
true. and all are linked together by simple accounting identitics. There is no

" In real life, though not in our simplificd model. there are same other dems it consg
the current account and the trade balunce to differ. For example. the receipl ol Torcign i from
abroad raises the current account relative to the trade bulunce. though thy foreign aid is i form
of transfer payment and not a receipt of income on foreign assets, A complele breakdown of the
difference in the twa balances is shown in Table 6-4. Note that the difference between the trady
balance and the current account balence includes two cateparies: Cother poods, services, and
income™ and “unilateral transfers.”” The “other goods. services. wnd income’ culegory in-
cludes income received on net forcign assets (the subeutegory “interest and dividends"r.
well as receipts on travel (tourism). workers' remittances. umd some other items. The ~nnitat-
eral transfer’™ category includes foreign aid as well as transters from the privite sector.
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]
Box 6-1
What Is Hidden by a Sunmary
Current Account Statistic?

Cross-country compiarisons of current account behavior. like those
shown in Tuble 6-3, often do not go beyond the most aggregated level: the
ratio of the current account to GDP. Bul while this summary statistic
conveys some important information, i1 also hides quite a bit. s a given
current aceount deficit due to high investment levels or 1o low saving? Is
the explanation for the deficit found in a trade deficit or in high interest
payments on foreign debt? The answers vary substantially across coun-
tries. a point that shows up clearly in Table 6-4. (For a discussion of
bulance-of-payments accounting, see also the appendix to this chapter.)

Consider the current account balances of various countries in 1989,
Notice that in the United States the current account deficit is almost
completely accounted for by the trade deficit, with the rest of the current
account ¢lose to equilibrium. In Japan, a major trade surplus is the princi-
pal cause of the current account surplus. Behind these figures, the coun-
try runs an impoctant deficit on scrvices, as the Japanese have grown fond
of traveling abroad. Of course, this situation is not static. The United
States used to have a huge surplus in services due (o high profit remit-
tances and interest payments on U.S. loans abroad. Persistent current
account deficits have deteriorated its net foreign asset position. however,
as we saw in Table 6-1. and this has obviously reduced the net income
from capital. Japan has persistently accumulated net foreign assets during
the period. and thus it presents the opposite case.

For major debtors, such as Brazil in the table, the current account
shows a relatively small surplus of $4.1 billion despite a massive trade
surplus of $19.1 billion. Huge interest puymenis on foreign debt account
for most of the discrepancy. Becausc of this fuctor, in 1988 Brazil had a
current account deficit together with a huge trade surplus. Among service
payments, workers' remittances are a very important source of foreign
exchange on the current account for countries such as Turkey. and. to a
lesser extent. the Philippines. Notice also that workers™ remittances rep-
resent a substantial outflow of funds from the United States and Japan. as
forcign workers attracted by high wages in the United States send moncy
back to their families in their native countrics. In other counltries such as
Spain and Thailand. tourism is a major forcign-cxchange earner. Indeed,
tourism is the most important source of foreign exchange in Spain. with a
net centribution of over 513 billion in 1989, or about 30 percent of the
country’s exports.

A final group of countries get much of their foreign exchange on
current account through unilateral transfers, that is, gifts {rom other na-
tions. China, India, Indonesia, Bangladesh, Egypt. and Israel collect the
most dollars through official development assistance. as shown in Table
6-5. However, if the ranking 1s made as o proportion of the recipient
country's GDP, the top 11 earners of grants are in Africa.
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TaBLE 6-5

CoUNTRIES THAT RECEIVE EXTENSIVE OFFICIAL DEVELOPMENT
ASSISTANCE, 1989

Amount
(millions of US$) As a % of GDP

China §2.227 Moezambigue 539.2%

Indiz 1.874 Somalia 38.9

Indonesia 1.830 Tanzama 32.0

Bangladesh 1.791 L.csotho 26.0

Egypl 1.578 Malawi 239

Israel 1,192 Chad 23.5

Pakistan [.119 Mali 22.6

Kenya 967 Lao PDR 22.5

Tanzania 9|8 Mauritania 19.4

Philippines 831 Burundi 8.6

Sudan 760 Central African

Mozambigue 759 Republic 7.1
Nepal 6.0

Source: World Bank, World Development Report (991 (New York: Oxford Universine Press,
1991, Tuble 20,

separate “'intertemporal theory™ or “'trade theory™ of the current account,
Each of the approaches, properly specified, must lead one back to the same
more basic considerations.

6-3 THE DETERMINATION OF THE CURRENT ACCOUNT

In this scction we study at greater lcngth the factors that influence the
current account balance in a small country facing a given world interest rate.
We focus on the ctfects of different shocks that may hit the economy—
changes in world interest rates, fluctuations in the terms of trade, and invest-
ment movements.

World Inferest Rates

The first factor of importance is the world interest rate itself. Note in Figure
6-4 that as the world interest rate riscs from 7, to r,, domestic investment
falls, saving rises, and the current account moves to a surplus. Thus, there is
a positive relationship between the current account fer the small open econ-
omy and the world interest rate at which its residents borrow and lend.
Remember that current account changes have effects on both financial
and (rade flows. Supposc for a moment that the economy starts from current
secount balance at point r, in Figurc 6-4. A rise in interest rates makcs the
current account go to a surplus, as consumers save more (consume less) and
invest less out of the fixed amount of national income. The decline in domes-
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tic absorption means that imports fall and that a greater amount of domestic
production is available for cxport. Thus, the shift to current account surplus
also implies an increase in net exports. a frade phenomenon. The financial
counterpart of the improvement in the trade balance is the acceunmutation of
net foreign assets, B*.

Investment Shocks

Suppose that investment prospects improve in a small ceonomy thit fuces a
given world interest rate. In Figure 6-5. this is represented as a shift o the
right in the investment scheduie. If the economy started from equilibrium at
point A, the current account moves to a deficit of magnitude A%, In Vigure
6-2, the effect of the investment shock on a closed ceonemy, wis mainly to
raise intercst rates. Here. in an open economy, the domestic interest rate iy
given by the world rate. Thus, an investment surge has a deteriorating effect
on the currcnt account, while interest rates remain unchanged.

A good example of such a phenomenon ook place in Norway afler the
major world oil price increase in 1973. The oil shock made it highly profitable

Figure 6-5

The Current Account and
Improved [nvestment

S Opportunities

to invest in oil exploration an development in the North Scu. Norway's
investment-to-GDP ratio. which had averaged 28 percent during 1965- 1973,
increased by a full 10 points to 38 percent during 1974—1978. Most of this
surge in capital formation went to cnergy and energy-related ventures, in-
cluding the oil and gas pipeline between Norway and West Germany. Be-
cause the country’s saving rate changed little (and ¢ven fell o by, however,
the result of this investment surge was a massive current account deficit,
which reached almost 15 percent of GDP in 1977.

Output Shocks

In many countries. output occasionally drops temporarily because of unfu-
vorable weather conditions or other exogenous shocks to a Mmajor sector of
the cconomy. Take the cuse of an agricultural country hit by a scvere

" For an analysis of current account behavior in both industrilized and develaping
economigs, see Jeffrey Sachs. " The Current Account and Macroeconontc Adjusiment in the
1970s."" Brookings Papers on Economic Activity, 1 [Y8].
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Figure 6-6
The Current Account and a
Transitory Cutput Decline

drought, or a Caribbean country hit by a hurricane. The life-cycie theory of

saving predicts that people want to maintain a stable consumption level
despite the temporary decline in output, and thus aggregate saving will de-
cline in response to the shock. For a given amount of investment. the current
account will deteriorate, as Figure 6-6 shows. If the country started from
equilibrium at point A, the current account deficit after the temporary shock
is AC in the graph. (Remember from Figure 6-2 that in response to a lempo-
rary adversc shock, the closed-cconomy response is a rise in interest rates.
and some declinge in domestic investment.)

It the shock is permanent. however, then saving should not fall signifi-
cantly in response to the shock. Instead, it makes more scnse to reduce
consumption by the amount of the fall of output when the decline in output is
permanent. Thus, with a permanent decline in output, the current account
does not shift into deficit. (In fact, if investment demand falls in response to
some long-term adversity. the current account might actually turn to surplus
despite the decling in current output.)

Terms-of-Trade Shocks

The terms of trade, which will be denoted as IT, is the price of a country’s
exports relative to the price of its imports ( TT = Py/Py,). Because countries
export more than a single good. Py should be interpreted as a price index for
all cxport goods. The same applies to Py, A crucial aspect of terms-of-trade
changes 1s that they causc income effects for the country, effects that are
akin to shifls in national output. A rise in the terms of trade means that £y
has gone up relative to Py, With the same physical quantity of exports, the
country can now import more goods, The country’s real income riscs be-
causc of the greater availability of imports.'?

A transitory rise in the terms of trade implics a transitory increase of
mcome relative to permanent income. Consequently, aggregate saving in the
country will tend to risc because of consumption-smoothing behavior. Start-

" A simple measure of the percentage rise in real income caused by the change in TT is
found as fullows: multiply the percentage change in the terms of (rade by the share of imports in
GNP. Thus, if the terms of trade improves by 10 percent, while the import-GNP ratio is 20
percent, the terms of trade improvement is akin to a 2 percent (20 percent times 0.10) improve-
ment in real national income.

165
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ing from equilibrium, the current account will tend to move to i surplus,
Following a permanent rise in the terms of trade, however. houscholds will
adjust their real consumption upward by the amount of the ternmis-of-trade
improvement. Saving rates do not necessarily rise in this cuse, and the
current account docs not necessarily move toward or into surplus.

Colombia, for example. has experienced sizable temporary income
fluctuations when the price of its major export, coffee. has chunged relative
to other prices. In the late 19705, a major rise in the relative price of coffee
had significant ¢ifects threughout the ceonomy. The macrocconomic result
was true to the theory. Domestic saving went up as a proportion of GDI? and
the current account improved significantly . ™

The theory of the current account. therefore. offers an important pre-
scription for the “optimal™ response to fluctuations in the terms of trade. [fa
change in the terms of trade is temporary, it should he shbsorbed by changes
in the current account: that is, a terms-of-trade improvement should result in
a surplus, while a terms-of-trade decline should lead to a deficit on the
current account. If a change in the terms of trade is permanent. houscholds
adjust their consumption levels in response to the shocks so that Siving rates
do not fluctuate. Permanent shifts in the terms of trade should therefore hiuve
little effect on the current account (except as the #1 shock might affect
investment spending).

This basic wisdom is sometimes encapsulated in the phrase “hmance a
temporary shock; adjust to 4 permanent shock.™ The term “finance here
means to borrow or lend—1to run current account surpluses or deficits—in
response to transitory disturbances: the term “udjust’” means to vary the
consumption level up or down in response to permanent 11 shocks, This
gencral principle i1s a fundamental guidepost for the iending policies of the
International Monetary Fund (IMF). The IMF was formed im mediately afler
World War I to assist countries with external payments difficulties and to
promote international stability in the mongtary system. In 1962, (he IMF
created the Compensatory Financing Facility (CFF). a loan fund designed
explicitly to make loans to countries sutfering temporary shorttalls in export
earnings. To qualify for a CFF loan. the country must demaonstrate in Precise
detail both that it has suffered a decline in export earnings an<l that the
shortfall is temporary. If the shortfall appears to be permanent, then the [MF
does not make a CFF loan. and instead advises the couniry to cut back on
spending levels to match the shortfall in its exports,

The 1dea of financing a temporary shock but adjusting 1o a permanent
shock represents both a ““normative” theory iwhat should happen) and a
“positive™” theory {what will happen) of the current account. But, as we shall
see, positive theory sometimes falls shott of predicting what wctually hap-
pens to the current account. The positive theory of the current account
depends on various assumptions: that economic agents are rational, inter-
temporal optimizers: that they are able to distinguish temporary from perma-
nent shocks; and that they are able to borrow and lend freeiy in response 1o
those shocks. We shall soon sce that these assumptions may well be violated

" Sebastian Edwards has studied this interesting experience in his article " Conunodity
Export Prices and the Real Fxchange Rate in Developing Countries: Coffee in Colombia, " in S,
FEdwards and L. Ahamed, eds., Econaomic Adinstoent and Evchange Rites in Developing
Couniries (Chicago: University of Chicago Press, 1986),
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in real cconomies. In particular, when povernments act as borrowers and
lenders. they often fail to act as farsighted intertemporal maximizers.

Thus, when many developing countries ¢njoyed large terms-of-trade
improvements at the end of the 1970s, they failed to run current account
surpluses as theory predicted they would. Instead. the governments in these
countries often acted as if the (erms-of-trade improvements were permanent
instead of transitory, and they raised spending by the full amount of the reul
income gain, even though the gain was likely to be short-lived. Mexico, for
example, spent the huge windfall in oil export carnings that arose when oil
prices shot up during 1979 and 1980. Once the terms of trade reversed in the
carly 1980s, Mexico and other such governments found themselves with
unsustainably high spending Icvels and big political difficulties in culling
spending back down to manageable levels. Often it took a deep crisis—
economic and political—before government spending levels were cut back
to sustainable levels. (We will discuss some of these adjustment problems in
the next chapter, and again in Chapter 22, when we analyze the developing
country debt crisis.}

6-4 A COUNTRY'S INTERTEMPORAL BUDGET
CONSTRAINT

We have seen that personal saving and investment decisions in a particular
period influcnce someone’s future path of consumption and income. A per-
son who borrows today must consume iess than his or her income in the
future in order to repay the loan. Similarly. the levels of national saving,
mvestment, and the current account influence the future path of consump-
tion and income for the economy as a whole.

Suppose that a natural disaster makes output fall temporarily in the
current year. A decline in the country's output translates into lower income
for the uverage houschold. As individual households attempt to smooth their
consumption by borrowing against higher futurc income, aggregate saving
declines, and the national economy experiences a deterioration in the cur-
rent account. The country then borrows from abroad. or at least runs down
its existing stock of foreign assets. In the future. it will have to consume less
than income in order to repay the debts incurred today.

An example of this phenomenon was Fcuador in 1987. When a major
earthquake destroyed 35 kilometers of the country's oil pipeline. it left oil
production iterrupted for five months, Oil is Ecuador’s principal export.
and the earthquake produced a sharp but temporary decline in the country’s
income. Conscquently, national saving collapsed and the current account
reached a deficit of about 12 percent of GDP. Following that crisis and the
foreign borrowing that it provoked, Ecuador will have to restrict consump-
tion to service the debts incurred during that year.

The Intertemporal Budget Constraint in the Two-Period Model

We can also examine the country’s intertemporal budget constraint formally
using the two-period model. Suppose., as we did at the houschold level, that
the country starts with no foreign assets (8 = Q). In that case. the value of
B* in period [ (B))1s equal to the current account surplus in the first period:

Bik = Q| - (.‘] - I] = C‘A| (6-15)
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The change in net foreign assets from the first o the second period is
the current account balance in the second perind;

BY —Bf = Q.+ rl; - C.— I

or
BY =1+ By + (= 2 A, (6.16)

But under the rules of a two-period model. the country must end with
no net foreign assets (BY = 0), and it undertakes no investment in the second
period (/> = 0). Therefore. we can combine equations (6.15) and (6.16) to
obtain

¢+ (l%i =Q =t Lf!—) (6.17)

Thus, we see that what was true for individual houscholds is also true
for the nation as a whole. Countries 100 are hound by  national interiem-
poral budget constraini: the discounted value of aggregate consumption
must be equal to the discounted value of national preduction net of in-
vestment.

Take a simple casc where there arc no attractive investment opportuni-
ties. Under these conditions. the economy's only decision is how much 1o
consume today and how much to save. In Figure 6-7. the country’s budget
constraint i1s shown by the line CC. For ali the poinls on CC. () +
Clll = 1) = Or + Q21 + 1. To the southeast of point (), the cconomy
would be running a current account deficit in the fiest period, with € - (3.
To the northwest of point Q. the country would be running a current account
surplus, The point where the economy will actually locate along the budget
line depends on the preferences of the society.

Three fundamental conclusions emerge from this analysis:

1. If consumption is greater than output in the first period (€ - Oy),
then consumption has to be smaller thun outpot in the second period
(C> < (). The reverse is also true: it ¢, 2 ), then € - )

2. Since, in the absence of investment, the trade-balance surplus is the
difference between output and consumption (78, ¢}, — ('), then
the trade deficit in the first period must be matched by a trade
surplus 1 the second period,

Period 2
Cr

CA surplus

A balance
CA deficit Figure 6-7

The Country’s Budget
Lo Constraint and the Current
Perind 1 Account
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3. If the country runs a current account deficit in the first period.
thereby incurring foreign debt. it must run a surplus in the future, in
order 10 repay the debt. Similarly, if it runs a surplus in period 1. it
must run a deficit in period 2.

Algebraically, we can state the country’s intertemporal hudget con-
straint in several analogous ways. First, we have seen that the discounted
value of consumption must be equal to the discounted value of output nct of
lnvestment. Second., we can rearrange terms in cquation (6.17) to describe it
in terms of the trade balance in the two periods. Since T8, = o - C -
and 7B, = (> — C-. it is casy to verify that the discounted value of the trade
balances has to be equal to zero:

.. 7B

1B, + m ={ (6.18)
This means that a trade deficit in the first period must be balanced by a trade
surplus in the second period of equal present value.

The third way of expressing the country’s intertemporal budget con-
straint is in terms of the current account. Since an cconomy’s current ac-
count 1s ¢qual to the economy’'s accumulation of net forcign assets, we have
CAy = B — Bf and CA. = B¥ — Bj. Assuming that the country starts with
no net forcign assets (8Y = 0) and ends with no assets (87 = 0}, we must
have

CA) + CA- =0 (6.19}

Before moving on. we should siress one key qualification. This analy-
sis assumes that a debtor always honors its debts. and the budget constraint
is derived under that assumption. There are cases, of great importance. in
which a debtor either cannot or chooses not to repay debts incurred in an
earlier period. In 4 domestic economy, debtors sometimes go bankrupt and
are unable to repay. In the internationul economy. where cnfercement of
conlracts 1s more difficult, debtors somctimes choose not to repay. In these
cascs, the budget constraint may not bec as stringent as most arguments
suggest. (We return to this issue at the end of the chapter, and again in
Chapter 22, when we discuss the developing country debt crisis,)

[t us consider a specific illustration of the intertemporal budget con-
straint to ¢lanfy concepts further, Suppose that the saving and consumption
preferences of individual households lead to a particular choice of consump-
tion in the CC schedule so that, say, €, < @, for the economy as a wholc.
This situation is represented in Figure 6-8, and the appropriate balance-of-
payments accounts are shown in Table 6-6. The horizontal distance between
(h and ) measures the current account surplus and the trade-halance sur-
plus in period [. Notice that there is no difference between the two measures
in this casc. Why? Because the country starts with no net foreign assets.

Domestic households will be icnding, on aggregatc, an amount B =
¢ — €, to the rest of the world. This ¢capital outflow exactly balances the
current account surplus. In the second period, the country consumes C- =
{». The current account is in deficit while there is a capital inflow.

It is worthwhile to mention how these transactions would be recorded
in the balancc-of-pavments accounts kept by the government. (A detailed
description of balance-of-payments accounting is given in the appendix to
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Figure 6-8

The Budget Constraint and a
Contemporary Current
Account Surplus

this chapter.} The accounting of the balance of payments for this hypotheti-
cal country will look like the schedule shown in Table 6-6. We nced to
introduce here just onc new point in order to proceed. A capital outflow is
termed, by accounting convention, to be a deficit in capital account of the
balance of payments. (And a cupital inflow is termed, by accounting conven-
tion. to be a surplus in the capital account of the balance of payments.) This
means that the current account and the capital account automatically add to
Zero, as shown in the table.

The Intertemporal Budget Constraint with Many Periods

S0 far we have derived the intertemporal budget constraint in 4 two-period
framework, but it is easy to extend the analysis to many periods. For T
periods, with 7 = 2, we simply derive expressions that are analogous to
equations (6.17), (6.18}. and (6.19), showing that the discounted value of
consumption must equal the discounted value of output net of invesiment,
that the present discounted value of trade balunces must cqual zero, and that
the current account balances between ¢ = 00 and r = T must sum to zcero.
The extensions from a two-period model to a T-period model are rather
straightforward. A new subtlety is added. however, in the (quite realistic!)
casc that there is no known final period T at which all loans must be paid off.
If time just goes on without a final date. does this mean that o country can

TABLE 6-6

BALANCE-OF-PAYMENTS ACCOUNTING IN THE
Two-PErion MODEIL

Period 1 Per_i_{:_(! 2
Current account 0, — C, (¢, )
Trade balance o -G {1t i Oy
Service account 0 i — )
Capital account - - O (¢ —

Total (of current account
and capital account) ] (
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borrow gnyv amount from the rest of the world, without concern for repay-
ments. knowing that it can always simply borrow more in the future to repay
any past debt? The answer is no. The international capital markets will still
require that the country live within its means. in that no leader will lend so
much to a connry for which the only wav to repay is to borrow the amount
dre each period.

A scheme in which & borrower lakes on too much debl {to increase
current consumption. for example), and then plans to repay it by borrowing
the money nceded for debt servicing, is known as a Ponzi scheme .V Con-
sider what happens in such a scheme. Suppose the horrower owes a debt .
When the debt D comes due, the borrower owes (1 + #)D. If it takes 4 new
loan cqual (o (1 + #1210 pay off the old lender, it now owes a larger amount
to the new lender. In the next period, the borrower will have to pay {1 +
PD, and again. it plans to borrow this larger amount to make the repayment.
In the following period. the borrower will owe (1 + »'D. In each period.
then. the debt will grow at the geometric rate (1 + #).

Credit markets prevent this bchavior (or they do not supporl such
behuvior indefinitely): lenders require that a borrower’s debt stay within
bounds. and at least they do not allow it to grow at the gcometric rate {1 + ).
It can be proven mathematically that when the debt is construined—by the
prudent behavior of lenders—to grow less rapidly than the geometric rate
{1 1+ 1. the borrower is forced to live within its means in the scnse that the
present discounted value of all its future consumption must equal the initial
wealth plus the present discounted value of all future output net of invest-
ment:

(s

+ s + (6.2

G +-~=(]-+r);E:’[’{°+(Q|—Jn'|)+“4_}_JI

Let us define the country’s net debt as D%, which is just equal to —B*.
In other words. when B* is negative (so that the country is a net debtor), D*
is positive, Now we can derive a very interesting equation. Ry bringing the
terms in () — 1) to the other side of the equation, and remembering that the
trade balance 15 cqual to output minus absorption (T8 = ) — € — ), we can

write (6.20) in the form

Th,

(4 0DF =18 + g =

{6.21)

This very important relationship says that if a country is a net debtor.
and owes ([ + rDF in the first period. then the economy must run trade
surpluses in the future whose present discounted value (over the entire
future) equals the initial net debt, The country scrvices its debt into the
future by a strcam of trade-balance surpluses whose present value cquals the
net debt that is owed (0 the rest of the world.

Be careful to interpret the condition established in cquation (6.21) cor-
rectly. however. It docs not require that u debtor country have a trade
surplus in ¢very period. but only that the present value of all future trade
balances must be in surplus. cqual to the value of the net debt. For example.

" After Charles Ponzi, 2 Boston wheeler-dealer. who became rich with a scheme of chain
letters in the 19205,
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the United States at the end of 1988 had net foreign liwbilities in the order of
$532 billion. This means that from 1989 onward, the United States will have
lo run trade surpluses in present-value terms of $332 billion. OF course, this
does not imply that the United States will have to run trade surpluses in
every period.

Notice, however, another subtle point. Even though a country cannot
run a debt that grows forever at the rate of interest. it never has 1o pay off ity
debt fully either. What is required is (hat the country pay interest on its
foreign debt (by running trade surpluscsi. not that the debt go 10 zero by
some specific date. Thus, a country could maintain a given net debt £ euch
year, and pay the interest duc. r£. by running « trade surplus, without the
principal D ever relurning to zcro.

The intertemporal budget constraint of the country is sometimes stated
in terms of the net resource transfer (NRT) that a country must make. The
NRT measures the cash flow between the country and its ereditors, and it is
measured as the net loans made to the country by ity creditors, minus the
interest that the country pays on its foreign habilities iwhat creditors
“take™}). Thus the NRT in period ¢ is given as

NRT = (D" - D*) — D)7, 4.22)

Notice that in a *"Ponzi scheme,™ the net resource transfer is precisely zero,
since the amount of new borrowing is just enough to pay the okl debt: H* =
(1 + r)D%, . so that NRT = 0.

Because the increase in net foreign debt (1% - ) corresponds to the
current account deficit (~CA). while the interest payments correspond to
the deficit on the service account. equation (6.22) can readily be restated in
terms of the trade batance:’®

NRT = -i1R (6.23)

Thus, when a country is running a trade-balance deficit, it s receIving 4 net
resource transfer from its creditors, and when it is running i tracle-balance
surplus, it is making a net resource transfer to its creditors (in which case,
we sometimes say that the NRT to the country is negative).

Now the budget constraint for a debtor can he stated as the condition
that the negative of the discounted value of future net resource transfers
must equal the size of debt:

NRT:  NRIT,

(1 + r 1+ sy

(I + D= -NRT, — (6,24)

Obviously. this condition is the same as (6.21), since the NRT is equal (o the
trade-balance surplus. Note also that the NR'T condition rules out o Ponzi
scheme because in a Ponzi scheme, the NRT is always zero.

We should mention. once again, a imitation we pointed to carlier. The
“no-Ponzi scheme™ condition is a plausible condition for capital markets,
but lenders do not always impose it successfully. Sometimes borrowers
are—inadvertently—atlowed to borrow so much that they simply cannot

" Actually. the NRT is equal 1o the trade bulunce plus nonfaclor services imuosty 1our-
ism, freight, und insurance). For simplicity. we have not considered in anr analysis nonlactor
services. However, the equations can be easily extended (o include thes accaunt. and nathing
substantiul would change.
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repay their loans. We have so far assumed that defaults do not happen. but
we shall return to that issue at the ¢nd of the chapter.

6-5 LIMITATIONS ON FOREIGN BORROWING
AND LENDING

So far, when we have discussed the open economy, we have assumed that
residents in one country can borrow from or lend 1o foreigners on a world
capital market at a given interest rate . This, of course. is a highly idealized
view. We must now add in three major limitations to our basic framework:
(1) administrative controls, which limit the access of domestic residents to
foreign capital markets: (2) the effects of the country’s own saving and
investment decisions on the world interest rate; and (3 the risk and enforce-
ment problems in forcign borrowing and lending, which limit the extent of
international capital flows.

Administrative Controls

Many governments. especially those in developing countrics, impose te-
strictions on the ability of domestic residents to borrow and lend abroad.
Here we look at the basic consequences of these controls and some of the
reasons that such controls are instituted. In later chapters we shall examine
their effects in further detail,

With complete capital controls there could be no borrowing from or
lending to the rest of the world. The country would live in financial isolation,
Its current account would have to balance in every single period. Domestic
interest rates would bear no relationship to world rates. They would simply
adjust to cquilibrate saving and investment as they did in the model of the
closed cconomy described at the beginning of the chapter.

Let us return for a moment to Figure 6-4. Without capital controls. the
current account is in surplus at the rate r,. If the government decides to
impose conitrols. excess domestic saving cannot be used to buy foreign
bonds or to invest abroad. With saving higher than investment. 7, cannot be
the equilibrium interest rate at home. Because the current uccount has (o be
balanced, the domestic rate will have to fall until saving cquals investment.
This occurs at the rate r,. For a country that would have a current account
surplus with free capital mobility, the net effect of controls is to reduce
domestic interest rates, raise investment, and lower saving.

By forcing the economy inte financial antarky (that is. isolation from
the rest of the world). capital controls can have adverse effects on the level
of economic well-being. We cun use the two-period model to illustrate this
guite simply. In Figure 6-9, let £ be the endowment point, with the utility
level ULy . If world interest rates are at level r. then the country would like 1o
borrow m the first period and consume at the point A. This would allow
ECONOMIC &gents to reach the utility level UL, . Instead, the economy must
stay at £ because of the capital controls. The same loss in welfare as the
result of capital controls is readily tound in the case in which the country
would be 1n current account surplus in the first period in the absence of
capital controls.

With capital controls in place. the kinds of shocks that we considered
earlier will, in general. affect the domestic interest ratc rather than the

—
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Period 2

Figure 6-9

Capital Controls and the
Economic Well-being of the
Country

Period 1

current account. For ¢cxample, a temporary dechne in output following a
drought caused a current account deficit in Figure 6-6. Now, the cffectis to
raise intercst rates, as Figure 6-10 shows.

To summarize, then, the shocks which shift the saving curve o the leht
tend to increase the domestic interest rate ruther than to worsen the current
account, The same applies {or shocks that increase investment possibilities
at home. With full capital controls, a rise in the world interest rate does not
have a direct effect on the domestic interest rute, saving., or investment. By
virtue of its restrictions on capital, the country becomes insulated from
foreign interest-rate shocks.

One crucial policy implication of capital controls involves national
saving pelicies. Many governments adopt policies to encourage saving (tax
incentives, for cxample), with the aim of increasing investment, When capi-
tal markets are open, a policy that raises national saving tends 1o ncrease
the current account surplus but not domestic investment. In this case, capi-
tal controls might be useful to translate a rise in domestic suving into a rise in
domestic investment.

Large-Country Effects on World Interest Rates

The notion that domestic residents can borrow or lend freely at agiven rate r
is based on the assumption that their particular economy is a small part of
the world capital market. This is a good approximation for most countries in

Figure 6-10
A Temporary Outpul [rop
5.1 Under Capital Controls
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the world, other than a handfut of the largest industrialized economics. Even
a major industrial economy such as the Netherfands represents only 1.6
percent of the total output of the industrialized countries.'” Therefore, even
fairly sizable shifts in this country’s saving or capital formation would not
have much effect on world capital market equilibrium. In contrast. the
United States contributes about 36 percent of the total output of the industri-
alized countries. Movements of desired saving and investment in the United
States tend to have significant effects on world interest rates. The same is
true of Japan and Germany. and to u lesser extent in the United Kingdom.
France, ltaly, and Canada.'®

The key to understanding large-country effects is to examine the deter-
mimation of the world interest rate {r,). In an integrated global capital mar-
ket, r,, s determined so that total world saving S, (equal to the sum of saving
in country [, country 2. and so on., so that S, = §, + S + - - -} is ¢qual to
total investment (f, = f; + f» + - - -). The world as a whole is a closed
economy. Therefore it must be the case that S, = [,

Let us consider now the casc of an economy, say. the United States.
which 15 large relative to the overall world market, (Following our usual
cenvention, an unstarred variable refers to the home country. while a starred
variable refers to the rest of the world,} The global equilibrium occurs where

firy + I*(ry = Stry + 5*(r) (6.25)

Conditton (6.25) states that world investment equals world saving. By
rearranging its terms. we sce that this expression is eguivalent to saying that
the U.S. current account balance must equal the opposite of the current
account balance of the rest of the world:"

Str) = Hr) = =[3%r) — IF(r}] (6.26)
or
CA(r} = —CA*(r) {6.26")

Figure 6-11 shows the cquilibrium world interest rate as that rate at
which the U.S. current account deficit is equal in value to the foreign current
account surplus. If the two regions siart in financial autarky. either because
the United Statcs or the rest of the world has capital controls, the equilib-
rium intercst rates would be set separately in the two markets. As drawn in
the graph. the domestic rate in the United States (r,) would be higher than
the rate in the rest of the world {r¥). This is because the United States has
been drawn (realistically!) as having a low saving rate.

" Figure for the year 1988, from The World Bunk, Wortd Devetopment Repore 1990
tNew York: Oxtord University Press. 1990),

* These largest seven industrial countries are ofien called the Group of Seven, or G-7 for
short.

"I theory. the sum of the current accounts of 4l the countries in the world shouid sum
W zero. In practice, this is not the case. There 15, in fact. a “world current account discren-
ancy. " in which the total of the current accounts of all the countries in the world have summed
W a large negative number in recent vears. on the order of —367 billion in 1989 (International
Monetary Fund, fuiernuational Financial Statistics. 1989 Yearbook). This discrepancy is attrib-
uted (v a variety of measurenent problems, including unrecorded capita? flows and under- and
overinvoicing of exports and impaorts. often lor the purposes of smruggling.
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S S+ 1

Figure 6-11
Global World Equilibrium of Saving and Investment

If complete capital mobility between the two regions were established.
for example, via a capital market liberalization in the restricted region, a
single world interest rate would resutt, The domestic interest rute in the U.S. |
economy would fall and the rate in the rest of the world would rise until both
rates becamc the same. Investment would increase and saving would full in
the United States, and its current account would move into deficit. In the
rest of the world, saving would rise and investment would fall: its current
account in the rest of the world would move into surplus. In the final cyuilib-
rium, total world saving would cqual fotal world investment, and the U.S.
current account deficit would be exactly matched by the surplus in the rest of
the world.

These twe diagrams help us to discover another important point: for a
large country, shifts in saving and investment provoke effects on world (and
domestic) interest rates as well as in the current account. Consider. for
example, a fall in the U.S. saving rate, as shown in Figure 6-12. (Such a
decline in saving might arise because of a rise in expected future income in
the United States). At the initial interest rate (ry). the decline in saving leads
to an excess of world investment over world saving. World interest rates
thercfore rise to ry, where (I — 5) again equals (5% — 1¥).

Figure 6-12
Globatl Effects of a Decline in United States Saving

A
i
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THE EFFECTS OF SAVINGS AND INVESTMENT SHOCKS UNDER
DIFFERENTIAL CAPITAL MOBILITY AND S1ZES OF COUNTRIES

Cases
Free Capital Free Capital
Kind of Mobility Capital Mobility
Shock (small country) Controls (large country)
Rise in the Rise in CA: No effect on CA: Rise in CA;
S curve no effect on » fall in r fall in r
Rise in the Fall in CA: No effect on CA: Fall in CA;
! curve no effect on r rise in r rise in r
Rise in Fall in CA; No effect on CA; Fall in CA;
(5% — % fall in r no effect on r fall in r

The finul effect is an increase in the world interest rate and a worsening
of the current account in the United States (from AB to €D), coupled with an
imprevement in the current account in the rest of the world (from A’B’ to
C’'D"). The larger the United States is in world markets, the more adjustment
will occur through a rise in the interest rate. The smaller the United States is,
the more adjustment will come through a deterioration in the U.S. current
account. Thus, the large-country casc fulls semewhere between the small-
country model and the capital controls case in the effect of the shift in saving
on the current account and on the interest rate.

Table 6-7 summarizes the various cases we have considered here, Each
column in Table 6-7 corresponds to one of the three cases analyzed: a small
country with free capital mobility, a small country with capital controls, and
a large country with free capital mobility. Each row corresponds to a differ-
ent type of shock: an increase in the desired saving in the home country, an
increase (n desired investment, and a rise in saving in the rest of the world.
The rest of the table describes the effects tor each combination.

Risk and Enforcement Problems

To simplify the analysis. we have assumed so far that all loans are repaid (or
serviced in full in present-value terms). There arc at least two reasons why,
in reality, this might not be the casc. First, the borrower might become
insolvent, that is. unable to service the debts in full out of the stream of
current and future income. Sccond, the borrower might choose not to repay
the loans, believing that the costs of nonpayment are less than the burden of
repayment.

Voluntary nonpayment can occur because international loans present a
serious problem of enforcement. 1t is hard for lenders to collect their loans
when a torcign debtor has a repayment problem, because the problems of
legal enforcement of contracts is particularly difficult when the creditor and
debtor are in different countries. This is especially true of loans to foreign
governments, which ure often called sovereign foans, since it is difficult to
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compel a foreign povernment to honor a debt. In this case, lenders will not
provide all the funds that the foreign borrower wants at the prevailing inter-
est rate. Rather, they will lend only as much as they think can be collected,

When a borrower government has a large external debt, it must grapple
with the choicce of repaying the loan versus suspending its debt-service pay-
ments. The government must calculate the benefits of suspending pavments
(the foreign exchange that it saves) versus the costs of such action, These
(nclude various penalties for nonpayment. plus the costs of a bad reputation.,
which can harm the country in its future dealings with foreign creditors. The
direct penalties that can be imposed by disgruntled creditors include {1) a
suspension of further lending. (2) a withdrawal of short-term lending to
support exports and imports. (3) an attempt to disrupt the international trade
of the country, and (4) an attempt to disrupt the foreign relations of the
country. These penaltics can impose burdens on defaulting countries, but
they do not generally yicld much in the way of dircct financial benelits for the
lenders,

These penalties help to define the limits of sate lending. If the penalties
for nonpayment are very high, and are known to be high, then the debtor
government attempts to repay as much as possible. lest the penalties be
incurred. In this case, it is safe to lend to a forcign government, since it will
make a strong attempt to repay its loans. If the penaltics are smull, foreign
governments will not make much of an effort at repaymaent, so it is rather
unsafe to lend even small amounts,

What is important for us here is that as long as enforcement problems
cxist, there will probably be a smalter flow of intcrnational lending than there
would be if contracts were perfectty enforceable. At first, residents of a
borrower country will find that they face a higher rate of interest the more
their country borrows from the rest of world. the higher interest rate repre-
senting a risk premium to compensate the lenders for the growing risk of
default. After a certain amount of debt has been incurred, the risks of lending
to the country cannot be compensated by a higher risk premium, and the
country is simply cut off from additional credits.

The full implications of this kind of credit rationing require a thorough
and separate analysis. But in essence. the current account behaves some-
what like the case of a large country: shifts in saving and investment affect
hoth the current account and the interest rate. (These points are discussed in
more detail in later chapters.}

6-6 SUMMARY

In an economy with free capital mobility, national saving does not have to
cqual national investment. The excess of saving over investment s the cur-
rent account of the balance of puyments. The current account balance lends
to be an increasing function of the interest rate because a higher interest rate
tends to increase saving (though the effect is theorctically ambiguous) and to
reduce investment.

A current account surpluy also meuns that a country is accumulating
net intcrnational assets; that is, its net claims on the rest of the world are
increasing. A current account deficir means that a country iy decumulating
net international assets. Thus, the current account is also defined as the
change in the net international investment position (NIIP) of a country,
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When the NIIP is positive, the country (s a net creditor of the rest of the
world, and when it is negative the country is a net debtor. There arc two
additional ways to define the current account: first, as the difference be-
tween national income and absorption; and second, as the sum of the trade
account and the service account of the balance of payments.

During the 1980s, the United States was transformed from the world's
largest international creditor into the world’s largest debtor as a result of
large and sustained current account deficits. (Nonetheless. data problems
prevent us from getting an exact measure of the net debt position.) Over the
same period, Japan and West Germany ran vast current account surpluses
and became th¢ major international creditors.

Many factors influence the current account. A rise in world intercst
rates will tend to improve the CA balance of a small ¢country by raising
saving and reducing investment. Increased investment prospects (say. be-
cause of a natural resource discovery} tend to reduce the CA balance. A
transilory fall in national income (say, because of a fall in the terms of trade
of an unfavorable harvest), tends to lower the CA balance by reducing
national saving. A permanent decline in national income, however, should
have little or no effect on the current account, since consumption spending
should fall by approximately the same amount as the decline in income. (Of
course, if the permanent shock is widely but wrongly interpreted to be
temporary. then the current account would nonctheless decline.) In general.
the oplimal response to supply shocks (either in output levels or the terms of
trade) can be summarized in the phrase “‘finance a transitory shock; adjust to
a permanent shock.™

Countrics, like individuals, are bound by an intertemporal budget con-
straint: the discounted value of aggregate consumption must be equal to the
discounted value of national production minus the discounted value of in-
vestment, plis the inttial net internattonal investment position. This ¢can be
put another way. If a country is a net debtor, then the economy must run
trade surpluses in the future with a present discounted value equal to the
initial nct debt.

Several limitations must be added in to the basic model of borrowing
and lending. First, somc governments establish administrative restrictions
(capital controfs) to international borrowing or lending. With complete capi-
tal controls, there is no borrowing from or lending to the rest of the world,
and the country must live in financial solation. Domestic interest rates
would differ from world rates and the current account would have to be zero
every period. Domestic saving would always have to equal domestic invest-
ment.

Second. the basic model of borrowing and lending assumes that the
country is sutficiently small that shifts in its domcestic investment and saving
do not affect the world interest rate. This assumption pretty well describes
the case for most countries in the world except for a handful of industrialized
economies. For these large economies. changes in domestic saving and in-
vestment will tend to have significant effects on world interest rates. In an

M Finance,” here. means (0 run a current account deficit; “adjust” meuans to lower
consumplion by cnough to absorb the shock without borrowing,
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integrated world capital market, the internationai interest rate is determined
s0 that total world saving is ¢qual to total investment.

Third, the basic model assumes that all loans are repaid for al least
serviced in full in present-value terms). However, some borrowers may
become insolvent (unable to service their debts in full out of current and
future income}, while others who could pay may choose (o default, knowing
that it is hard for the creditor to force a repayment of the loans. The difficulty
of cnforcing loan payments is especially great for sovereign loans, that s,
loans to foreign governments. When potential lenders understand that the
borrower may have an incentive to default in the future, they will restrict the
supply of loans to that borrower to the level that the lender believes will he
repaid.

K ey Concepts W s—— e ———

balance of payments capital account
current account capital outflow
net international investment capital inflow
position official forcign-exchange reserves
net creditor country errors and omissions
net debtor country national intertemporal budget
absorption constraint
small-country assumption net resource transfer
trade balancc capital controls
service balance capital mobility
official development assistance large-country effects
tcrms of trade sovereign louns

Problems and Questions m————————

L. Country A is a small open cconomy. Would it be possible for this
country to have an taterest rate ditferent from that of the rest of the world?
Why?

2. Countries that run current account surpluses are likely (o deerease their
consumption in the future. True or false? Explain.

3. Discuss why the United States shifted during the 1980 from being a
major creditor into being the world's largest debtor.

4. Discuss the relation between an increase in the net holdings of interna-
ttonal asscts, a surplus in the current account, und a positive trade balunce.

3. Assume that country B is a net creditor. The value of national saving is
fixed at a certain level, and initially., its current account is zero. What would
happen to the following variables if the value of this country’s international
assets goes up because of changes in their valuation?

a. Net international investment position.
&, Current account,
¢. Investment.

6. How would Figures 6-da and 6-d4b change if the income effect for savers
becomes larger than the substitution effect above a certain level of the inter-
national intcrest rate?

7. Describe the effects on the interest rate, domestic savings. and domestic
investment of the following events (analyzc the cases of a closed ceonomy, a
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small open economy, a large open economy, and an economy with capital
controls.

a. Country C discovers targe new reserves of oil. The reserves are highly
profitable, but it will take five years of ncw physical investments (0
bring them mnto operation.

h. Cold weather in country D forces extensive factory closings for three
months. The lost production cannot be recouped, but production re-
turns to normal by the spring.

¢. New synthetic fibers reduce the demand for copper. permanently low-
cring its price relative to other goods. Consider the effect on country E.
a copper exporter.

8. Assume that investment and saving are determined by the following
equations: £ = 50 — r;and 5 = 4r.

a. If the economy is closed, what are the equilibrium levels of the interest
rate. savings, mvestment, and the current account?

h. How would your answer to {a) change if the country is a small open
cconomy and the international interest rate is 8 percent” What would
happen if the interest rate rises to 12 percent?

¢. How would vour answers to (a) and (b) change if the investment fung-
tion becomes F = 70 ~ 7

9. Consider an cconomy with the following characteristics; production in
peniod | ((2)) is 100; production in period 2 (@) is 130, consumption in
period 1 {C,) is 120, and the world interest rate is 10 percent. {Assume that
there ure no investment opportunities.) In the framework of the two-period
model, catculate

a. The value of consumption in the second period.

b. The trade balance in both periods.

¢. The current account in both periods.

10. If there is no final period in which debts have (o be repaid, debtor

countries are not constrained by the intertemporal budget constraint. True

or false? Explain.

11. Assume that Figure 6-11 represents the situation of two large countries

n the tirst period of the two-period model. What would the diagrams look

™o the second period? Which curves would have to shift so that the two
countries maximize their welfare subject to their intertemporal budget con-
straint?

12. How would the following transactions be recorded in the balunce of

payments?

a. A U.S, corporation exports $50 miltion of merchandise, using the pro-
ceeds to open up a foreign tactory.
#. U.S. restdents receive dividends on holdings of Toyota stocks in the
amount of $10 million.
¢. Sylvester Stallone receives $20 million in royalties from overseas box
otfice sales of Rambo.
d. U.S. holdings in Libya are nationalized without compensation.
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L
APPENDIX: BALANCE-OF-PAYMENTS ACCOUNTING

In this section we will study how the balance-of-payments uccounts of a
country are actually measured. The current account is measurcd over a
specified interval of time. usually a month, a quarter, ora year. Fora lypical
country during one of these time intervals. therce are millions of transactions
of individual houscholds, firms, and the government, which must be summed
up to calculate the overall current account balance.

The basic idea of balance-of-pavments accounting relics on the fact
that there arce two definitions of the current account: as the trade bulance
plus net factor payments from abroad and as the change in the country’s net
foreign investment position. Imbalances in trade have as their counterpart an
accumulation or decumulation of net international assets. The basie method
of balance-of-payments accounting taukes advantage of the fact that trade
flows and financial flows are two sides of each transaction.

In the balance-of-payments accounts, the transactions are divided be-
tween current flows (exports, imports. interest receipls. ete.) and capital
flows (changes in ownership of financial assets). as shown in Table A-1. The
top part of the table is sometimes called simply the current account ttems,
while the bottom part of the table measures the so-called capital account. In
principle. the current account and the cupital account must be wlentical in
value, when the change in international reserves is included in the capital
account. In practice, because of errors and omissions in the actual recording
of transactions, the items in the current account do not always sum Lo the
same amount as the items in the capital account,

TapLE A-1

THE BALANCE-OFE-PAYMENTS ACCOUNTS

1. Current Account (CA = 1.1 - 1.2 + 1.3)
1.1 Trade bailance
Exports of goods
Imports of goods
1.2 Service balance
Nonfactor services (freight, insurance, tourism. ete.}
Capital scrvices (interest receipts. profit remittances)
Labor services (worker’s remittances)
1.3 Unilateral transfers
2, Capital Account (CAP = 2.1
2.1 Net foreign mvestment recel
2.2 Net foreign credits received
Short term
Long term

-224+ 2%
1V

2
el

3. Errors and Omissions

4. Balance-of-payments result (BF = [ - 2)
(= change in net official international reserves)
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In theory, all transactions that affect the current account require 1weo
entries in the table. For example, consider the accounting in the U.S. bat-
ance of payments when a West German firm sells $10 million of machinery to
a U.S. importer, which the importer pays for by writing a $10 million check
to the West German firm, which the firm deposits in its U.S. bank account.
There are two parts to the transaction: the shipment of goods, rccorded
under “‘imports,”” and the payment of the check, which increases the U.S,
bank batances of the West German firm, and thus is recorded under **change
in Liabilities to forcigners.™

The accounting conventions for these two items are determined so that
the pair of transactions sums to zero. In particular, imports are given a
negative sign m the table (that is, the transaction would be cntered as —$10
million); the increasc in liabilities to foreigners is recorded as a positive entry
in the capital account (the transaction would be entered as +3$10 million). If
this were the only transaction to be considered, the current account deficit
would cqual —510 million, while the capital account balance (the mirror
image of the current account balance} would caual +$10 million.

An increase in the country's net foreign assets 8%, which can mean a
rise tn claims against foreigners or a fall in liabilities owed to foreigners. is
called a capital outflow. A decrease in net foreign assets is called a capiral
inflow. Thus, in the transaction we have been describing, we can say that
there is a capital inflow that is financing the current account deficit in the
United States, Alternatively, we can say that a surplus in the capital account
is financing a deficit in the current account.

The fellowing conventions apply to balance-of-payments accounting:

1. Export earmings and receipts of interest from abroad are entered as
positive items in the current uccount.

2. Import payments and payments of interest on foreign liabilities are
entered as negative items in the current account.

3. Increases in ¢laims against foreigners and decreases in liabilities to
foreigners (capital outflows) are entered as necgative items in the
capital account.

4. Decreases in claims against foreigners and increases in liabilities to
toreigners (capital inflows) are entered as positive items in the capi-
tul account.

I all transactions in the balance of payments were actually recorded as
they oceur, according to the conventions just outlined. the balance of pay-
ments would sum 1o zero {(adding up the current account and the capital
account). As we will note, however, some transactions are recorded only in
part, so that the statisticians that prepare the balance of payments are some-
times left without a complete record of transactions, with the result that the
recorded items of the current and capital accounts do not add up to exactly
Zero.

Consider the following set of transactions. Study carcfully how they
are recorded in the accompanying Table A-2. (Each transaction is lettered.
and the ¢ntries in the batance of payments arc recorded with the transaction
number shown in purentheses. )

(a) A U.S, exporter ships $5 million of grain to the Soviet Union on a
90-day credit (in other words, the Soviet importer owes the 85 mil-
lion in 90 days).
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TABLE A-2

BALANCE OF PAYMENTS ACCOUNTING BETWEEN THE UNITLD
STATES AND THE REST OF THE WORILD
(USF MiLL10NS)

(a) (b) (c) (d) (v) (fy  Total

Current Account -4
Trade balance
Exports +5 +15 120
Imports [0} =10
Services
[nterests
Dividends +1 -
Other
Unilateral transfers —13 -3
Capital Account -4
Net forcign investment —1 -1
Net credits
Short term -5 t 10 -3
Long term
Balance of Payments 0

(b} A U.S. individual receives a dividend payment of $1 million from
a factory that he owns abroad, and he uses the money to reinvest in
the factory.

(c) Following an earthquake in Armenia, U.S, private relief agencies
send $15 million worth of first aid equipment and c¢lothing.

(d) A Japanese firm imports $20 million of oil from Saudi Arabia,
paying for the oil by writing 4 check on its account at the New York
branch of Chase Manhattan Bank. The check is deposited in the
Saudi Arabian account at the same bank. (In this case, no entry is
made, as the transaction does not aftect the U.S. balance of pay-
ments. )

(e) A U.S, importer buys $10 million of merchandise from a Japa-
nese electronics firm and pays for the transaction with 4 loan from a
Japanese bank that finances the deal.

(f) The U.S. Treasury sells official rescrve holdings of Deutsche
marks to U.S. securities houses for $20 million in cash.

Note that for each capital trunsaction, care must be taken 1o record the
transaction in the correct subcategory in the capital account. Distinctions
are made between short-term and long-term capital, with bank balances, for
example, constituting a form of short-term capital and long-term bonds and
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cquitics constituting a form of long-term capital.’ Long-term capital is subdi-
vided turther into securities and foreign direct investment, with the latter
signifying direct ownership and control over & firm operating in a foreign
country {or foreign ownership and control over a firm operating in the
United States).

Ancther crucial distinclion is made between financial assets owned (or
owed) by the government versus those owned (or owed) by the private
sector. The central banks of most countrics (and sometimes the treasuries as
well) maintain holdings of short-term forcign assets, such as short-term
Treasury bills issued by foreign governments. These holdings are called the
official foreign-exchange reserves of the central bank. We shali see in later
chapters how these reserves may be used by the central bank to help manage
the exchange rate of the domestic currency, through a process in which the
central bank buys and sells forgign reserves in return for domestic currency
held by the public.

Because of the importance of foreign-exchange holdings for the ability
of a government to manage the exchange rate, special care is given to ac-
counting for changes in foreign-exchange reserves. The officia! reserve
transdctions balance measures the change in the net official forcign reserve
balunces ol the government. The country is said to have a positive balance if
the government is accumulating net international reserves and a negative
halance if official rescerves decline within the period. Note how this concept
is related to the current account and the capital account. If we measure in
the capital account all capital items except the official holdings of forcign
exchange, then we have the following:

Official reserve transactions balance = change in net official foreign
reserves
= current account + nonofficial
capital account

By adding up the current account and all capital account items except the
official reserves, we get the official reserve balance, with the sign convention
that a positive value indicates an increase in net foreign reserves.

The official reserve balance is sometimes loosely called the ‘‘overall
balance of payments.”” Countries are said to have an “‘overall” surplus if
they are accumulating official reserves and an overall deficit if they are
loosing reserves.,

Note that from an economic point of view, it might be more accurate to
say that the overall balance of payments is always zero. When we count
changes in official reserves as part of the capital account and vse the earlier
convention that increases in net claims against the rest of the world are
entered into the accounts with a negative sign (so that reserve increases are
measured negatively), then it remains true that the current account and the
capital account will alwavs sum to zero. The “‘overall” balance can be

Uln the U.S. balance of payments, leng-term assets and lisbilities are fingncial ¢laims
with an origing! maturity of 1 vear or more. Thus. for example, a 20-year assct issued 1942 years
ago and coming due in half a vear is considered a long-term asset for purposes of the balance-of-
pAVINCHLS ACCOUNS.
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different from zero only when we separate the changes in official reserve
balances from the capital account: then, the current and nonrescrve capital
account do not have to sum to zero. This is why we create a category
“'chunge in net official international reserves,” item 3 in Table A-|.

There ts one additional reason why the overall balince of payments
might not sum to zero: statistical discrepancies. If cach internition: trans-
action were scparately recorded, the accounts would nccessarily halance tor
the reasons shown. But in fact, the transactions are not recorded vne-by-pne
as they occur, Statisticiuns that preparc the internalional accounts often
observe the trade flows (exports and imports) and the capital fows (changes
in net claims against the rest of the world) separately. They receive reports
from customs about the international flows of goods, und separate reports
from the financial markets about the changes in claims and ligbilitics vis-i-
vis foreigners. But many transactions, both in trade and in financial assets £o
unreported. both becausc of the huge number and complexity of the trunsuc-
tions involved, and because of deliberate attempts to avoid detection tus in
the case of money laundering or tax cvasion).

For this reason, a separate item must appear on the bulance-of-pay-
ments accounts, called ““Errors and omissions.” or “halancing item.” It s
given the valuc equal to the opposite of the sum of the current account plus
the capital account (including official reserves), so that in fuct the sum of all
items in the accounts—inciuding errors and omissions—equals zero. In the
United States, the errors and omissions account was large and positive for
many years in the 1980s. This suggested to many observers that forcigners
were accumulating assets in the United States, but not reporling the increase
in such assets to the authorities. Thus, the measured capital inflows were 100
small. and what would have been a larger positive entry in the capital ac-
count (measuring the accumulation of foreign claims on U.S. residents)
became a positive entry in the crrors and omissions line of the halance of
payments.

Countries fuce quite diverse circumstances regarding capital account
flows and their net forcign asset positions. For comparative PUFPOSES, we
can bricfly analyze the cases of Japun and the United States during the
1980s. As we have already seen, the United States shified into sizhstantjal
deficits in the current account, while Japun experienced surpluses daring the
period. As a counterpart to these current account developments, there has
been a capitul account surplus in the United States and a capital account
deficit in Japan. In other words, foreigners have been accumulating ¢laims of
diftcrent forms on the United States (Treasury bonds. stocks, real cstate,
productive companies), which has implicd a capital inflon tcapital account
surplus). By contrast, Japan has been a net investor in the rest of the world:
its purchase of foreign assets represent a capital outflow (capital account
deficit). Table A-3 shows the capitu]l account {a fow) and the nel foreign
asset position (a stock) for the two countries.?

* We should stress once again that while the diti in this lihle show an unmistakable
trend. in which the U.S. net foreign investment position is falling and that of Japin is rising, the
specific magnitudes in the wable are subject W several measurement problems.
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TasLE A-3

THE CAPITAI, ACCOUNT AND THE NET FOREIGN ASSETS POSITION
IN THE UNITED STATES AND JAPAN, 19801988
(BILLIONS OF CURRENT DOLLARS)

Japan United States
Net Foreign Net Foreign

Assets Capital Assets Capital
Year Position Account Position Account
1980 1.3 —54 106.3 —28.0
1981 10,9 —7.4 14009 -279
1982 24.7 —16.5 [36.7 -30.8
1983 37.3 —17.7 89.4) 28.7
1984 74.3 —54.0 33 71.5
1985 129.8 —65.4 -111.4 102.3
1986 180.4 —133.0 —267 .8 129.6
1587 2407 —112.6 ~-378.3 156.5
1988 291.7 —111.4 —532.5 137.2

Source: For Japan. Manugemenr und Covrdination Agency, Japan Stalistical Yearbook.,
various ssaes: for the United Stares. Economic Repart of the President. 1990, and Depart-
ment of Commeree, Survey of Current Business (Washington, D0.C.: U5, Government
Printing Office, June 1990,

Appendix Summary

The balance-of-payments records all (known) transactions between a coun-
try's residents and the rest of the world. Balance-of-payments accounting
relies on two different definitions for the current account: the trade balance
plus net tactor payments from abroad and the change in the country’s net
international investment position. Trade flows and financial flows are two
sides of each transaction. Thus, trade imbalances have as their counterpart
an accumulation or decumulation of net international assets. An increase in
the country’s net foreign assets is called a capital outflow; a decrease in net
foreign assets is called a capital inflow. In principle, double-entry bookkeep-
ing ensures that a current account surplus (deficit) is matched by an identical
capital account deficit (surplus). In practice, the current account and capital
account may differ becausc of errors and omissions in data collection.
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The Government Sector

Our study of national saving, investment. and the current account has so
far ignored one key part of the economy, the government sector, also
called the “*public sector.” Saving and investment by the government
have important and sometimes subtle effects on overall national suving
and investment, and therctore on the current account hbalance as well. The
government’s saving and mvestment policy is part of its overall fiseal
policy, that is, the pattern of spending. tuxing. and borrowing decisions of
the public sector. In this chapter. we take our first detailed look at the
cconomic effects of fiscal policy.

The role of a government in the economy extends far beyond fiscal
policy, of course. Government policy also includes monetary and ex-
change-rate policies, and we examine thosc in later chapters. The govern-
ment also establishes und enforces the laws that govern private ccononiic
activity. including the commercial codes for private contracts, company
laws for establishing new firms, regulations governing international capi-
tal mobility. regulatory codces for envirenmental protection und antitrust
regutation, and so forth. In many countries, the government also pro-
duces goods via state-owned enterprises {(sometimes called **parastatal”
firms). Our prescnt focus on fiscal policy allows us to touch only bricfly on
many of these other important aspects of government policy, however,

Many, though not all, aspects of fiscal policy arc determined by the
government budget which establishes the income und outlays of much of
the public sector in a particular period (though some public spending s
typtcally donc outside of the formal budget). The difference between
government outlays and government revenues is the budget swepins—or
deficit—which dctermines the amount of lending or borrowing of the
public sector. {One of our principal concerns in this chapter is to explore in
some detail the relationship between this government budget surplus (or
deficit} and the overall level of national saving and investment.

As we do this, we continue with the same limits to our conceptual
framework that we have used for the past three chapters. That is, we put
uside Keynesian considerations and adopt the classical assumptions thal
output is determined by supply and that shifts in aggregate demand do not
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affect aggregate output. For the theoretical models in the chapter, we also
maintain the assumption that the price level is constant and cqual to one
(P =1). (In fuct, we do not lift these ¢conditions until Part 111 of the text, after
our complete description of fiscal and monetary policy.)

7-1 GOVERNMENT REVENUES AND EXPENDITURES

The most important sources of public revenue are the ditferent types of taxes
levied on the economy. These taxes can be divided in three broad categories:
income taxes on individuals and corporations. including the social security
tax on wage earnings: expenditure taxes, including sales taxes, excise taxes
and import tariffs; and property taxes, including a wide variety of levies on
houses and buildings. agricuttural and residential land. and inhentances.

Taxcs are also classified as direct versus indirect, though these terms
are somewhat imprecise. The classification “direct”” gencrally refers to
those tuxes that are levied directly on individuals and busincss firms, while
indirect taxes are thosc levied on commodities and services. Income and
property taxes tall into the first category, while sales taxes and trade tarifts
fall into the second.

Developed and developing countries tend to have very different tax
structures. Developed economies generally derive a high propoertion of gov-
ernment revenues from direct taxes, In the United States, for example, the
biggest source of fiscal revenues by far—over 83 percent of the total—are
direct taxes, the largest portion of which are paid by individuals. Developing
countries. on the other hand. tend to raise most of their revenues via indirect
taxes, including taxes on trade. In Argentina, for cxample, only about 40
percent of total government revenue comes from direct taxes. One reason
why indirect tuxes arc so important as a source of revenue in developing
countries is straightforward: they are generally simpler to collect than taxes
on income. However. a tax system bascd on indirect taxes tends 1o be
regressive, with the taxes paid by the poor representing a higher proportion
of their own income than the taxces paid by the rich.

Another source of public sector revenue is the profits of those state
enterpriscs und agencies that sell goods and scrvices. Although public enter-
prises have little quantitative importance in the United States, they have
greater significance in Western Europe, and often considerable significance
in developing countrics. In many resource-rich developing countries, the
revenues of state-owned resource producers may account for a large propor-
tion of public revenues. For example, 1n Venezuela the oil sector is owned
by the state, and it provided an astonishing 77 percent of government reve-
nues in the early 1980s.!

These general points are clearly shown by the data of Tabic 7-1, which
describes the sources of government revenue for 104 countrics divided into
four categories of economic development: industrial, sermi-industriat, mid-
dle-income. and least developed countries. Therc we see that the more
developed the group of countrics. the larger the share of revenue coming

' See Miguel Rodripucz, —Public Sector Behavior in Venezucla: 1970-83", in Felipe
Larrain and Marcelo Selowsky, eds., The Public Sector and the Latin American Crisis {San
Francisco: ICS Press, 1991},
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TaBLE 7-1

COMPOSITION OF GOVERNMENT REVENUES. COUNTRIES GROUPED BY DiGRria o)

(PERCENTAGE OF TOTAL REVENUES, ARQUND |98}

EcoNOMIC DEVELOPMENT

Tax Revenues

Indirect Taxes

Direct Taxes

Domestic Inter-
Country Group Income and Social Goods and national Nuntax
{(number of countries) Profits Security Services Trade Revenue
Industralized (20 33.3% 25.0% 26.004 3.7 9.0y
Semi-industrialized (15) 25.3 13.0 3.6 14.5 I
Middle income (35) 237 4.1 231 284 4.9
Least developed (14) 17.0 1.6 217 41.6 13.0

Sonree; Richard Goade. Government Finunce in Developing Countries i Washingeton, 14 fhe Brookines Iastitition,

1984},

from direct tuxes; the poorer the group, the heavier the reliance on indirect
taxes. especially taxes on international trade.

Public vutlays can also be divided into four categories. (1) Consump-
tion by the government. which we denote as 6. includes (he WHECS govern.
menl pays to public sector workers as well as ity payments for goods pur-
chased for current consumption. (2) Government investent (M) includes o
variety of forms of capital expenditure. such us the construction of roads gnd
ports. (In practice, some items counted as government consumption in the
national income accounts of most countries should actually be included in
I8) .2 (3) Transfers to the private scctor (7r) include retirement pensions,
unemployment insurance, vetcrans' benefits. and olher wellare payments,
(4) Interest on the public debr (rD?) is the final type of government outlay.
Sometimes, the fiscal spending is divided only in two Eroups: chirrent ex-
penditures, which comprise wage payments and purchuses of gouds and
services {(7). intergst outlays (»D*), and transfers (7r): and capital expendi-
tres, or investment (/%) For macrocconontic analysis, as we shall see. ity
important 1o distinguish among these categories.

Table 7-2 presents the structure of government cutlays for several
developed and developing countries. Note that the overwhelming portion
goes for current expenditure items. while investment gets avery low fraction
of spending. generally below 10 percent. (Remember, however, that some
categorics of investment spending are probably misclassified as consumption

* As an example. public spending on education can be viewed us i form ol government
investiment in human capital. Nonetheless, most education spending, except passsibly thid for
direct expenditures on school buildings, are counted s~ o kind of vahsumption spending. An-
other example of misclassification is counting goverament expenditure on research and devel
opment as current spending rather than investment spending, Thus, 750y umnderstated m the
official accounts. while €7 is overstated,
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TABLE 7-3

PusLIC EXPENDITURE IN SELECTED COUNTRIES AND SE1ECT LD Yiians, 1938— 1988
{AS A % oF GDJ)

Nether- United United
Year France Germany Japan lands States Italy Kingdom
1938 218 42.4 30.3 21.7 18.5 9.2 28.%
1950 27.6 30.4 19.8 26.8 225 30.3 34.2
1965 38.4 36.6 19.0 387 27.4 343 36.1
1973 385 41.5 22.4 45.8 30.6 378 40.6
1982 50.4 49.4 337 61.6 36.5 47.4 47.1
1988 50.3 46.6 329 37.9 36.3 0.8 43.2°

*fUET

Source: N. Roubini and J. Sachs, “Govermment Spending and Budger Deficies i the tndeiviad Evonomiey, Foonomic
Policy. ro. 8 (Cambridye. Mass.: Cambridge Universiry Press. Aprid 1989y, Fede 1 und Orpanization for Feoomomic
Cooperation end Development, Historical Statistics 1960 1989, parious ixswes.

spending.) [t is particularly interesting that the four developed countries in
the table (France, Germany, the United Kingdom. und the United States) all
dedicate 5 percent or less of government spending to investment. Hy con-
trast, the Southeast Asian governments (Korea, Maluysia. and Thailand)
devote more than 10 percent of their outlays 1o capital cxpenditures, Note
also that the big Latin American debtors in the sample (Brazil and Mexico)
devote a staggering proportion of their budgets to the payment of interes( on
domestic and foreign dcbt. Although the table dees not show changes during
the 1980s, it has been widely documented that the international debt crisis
was a major factor in the collapse of public investment and other budget
outlays in the Latin American debtor countries. iWe explore this problem at
greater length in Chapter 22.)

Throughout the world. total government spending has been increasing
refative to GDP since the beginning of the twenticth century. As we seein
Table 7-3, many industrialized countrics have experienced a doubling—or
more—in the ratio of government spending to GDP compared with 193K, In
the Nethcrlands, for example, the proportion of public ¢xpenditure to GDP
almost tripled in 50 yeurs. In France it has more than doubled, and in the
United States it has doubled. The only countrics that have defied this trend
are (Germany and Jupan, where the size of government. measured us in Tuble
7-3, was similar in 1988 to what it was in 1938.

The nineteenth-century German cconomist Adolph Heinrich Wagner
predicted this increasing share of government spending in GDP, and his
formulation has since become known as Wagner's law. The most common
explanation of the phenomenon is that government services are u **superior
good™; that is, the income elasticity of demand for government spending by

YA H. Wagner, Finanzwissenschaft, Vols. | and 1 tleipsig: OO, Winner, 1877 and
1890},
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households 15 greater than 1. In other words, each | percent increase in
household income Icuds to a greater than | percent risc in the household's
demand tor ¢. Therefore. as per capita income rises, the share of ¢ in ¥
lends (o rise as well.

Betfore we move on o study government saving and investment. we
should add a warning on the macroeconomic meaning of the terms *“govern-
ment sector’” or “public sector.”” The term “"government™ ¢an mean quite
dilterent things in different contexts. For most countries. 1t is important to
distinguish between the central government, the general government, the
nonfinancial public-enrerprive scector, and the financial public sector. The
“eentral government™ refers to the public governance and administrative
agencies at the national level. The “general government™ includes the cen-
ral government and the various regional governments and decentralized
mstitutions such as @ national pension tund or public universities. The con-
sohdation of the general government and the nonfinancial public-enterprise
sector ix culled the “nonfinancial public sector.” Finally, when we add in the
accounts of the central bank and publicly owned financial institutions. we
arrive at the “consolidated public scctor.™

7-2 GOVERNMENT SAVING, INVESTMENT,
AND BORROWING

While houscholds derive most of their income from the output they produce
(), the government gets most of ity income from taxes. Assume for the
moment that taxes (7) are raised as lump-sum payvments. In other words.,
cach household pays a set amount irrespective of its income or spending.
Thus. these taxes do not directly affect the decisions of househelds as to
how much labor to supply. how much to invest. or how much to produce,
except insofar as the taxes affect the overall income of the households.
Because most taxes have direct effects on household decisions (by tuxing
saving relative to consumption, or work relative to leisure). we consider
more realistic forms of taxation later on.

When its spending and income differ, the government borrows or
lends, just as the private sector docs, In fact, we can derive a budget con-
straint for the government that is analogous to the budget constraint for
heusehelds. It is important to do this. since it will allow us 1o see some subtle
links between houschold wealth und fiscal policies.

Let B¢ be the government's stock of net financial assets, whose evolu-
tion in lime is given by

c= B v B 4 T — (G + 1Y) (7.1)

The variabic G here refers to consumption spending of the government,
while I* refers to investment expenditures, and T represents taxes net of
transfers. The cquation says that the government’s assets at the end of the
current period ¢ 1s equal 1o the government asscts at the end of the previous
period. plus the interest earned on these assets. plus the taxes collected by
the government, minus government spending on consumption and invest-
ment.

Governments do indeed hold gross financial assets. like foreign cx-
change reserves and gold, but normally ret financial assets are negative
because liabilities are higher than assets. It is convenient (o write (7.1) in
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terms of the government's net debt D=, where ¢ = — B+ Thus.
DE=D2 + D+ G+ = T,

or
D¢ —DE =G+ rDF e T (7.2)

The right-hand side of equation (7.2) is the budget deficit, which is equal to
total expenditures minus revenues, As the equation shows. the change in the
government’s net debt is equal to the budget deficit,

At this point, we are assuming that D¢ is held entirely by the private
sector; that is, the government finances its deficits solely by borrowing from
the private sector. In reality, part of D¢ ¢an also be held by a nation’s central
bank. We shall see later, when the central bank increases its holdings of
government debt, the deficit is in effect financed by an expansion of the
money supply.

The change in debt can also be written in terms of government saving
and investment. As usual, government saving (5%) is the difTerence between
tncome (T — rD# ) and consumption G, so that

S¢ = (T ~ D ) — G (1.3)

From equations (7.2} and (7.3), we can write the government's budget deficit
(DEF) as the difference between investment and saving of the public scclor:

DEF = Dx — D& = I* — §¢ (1.4)

A budget surplus, obviously. is the opposite of & deficit and is therefore
equal to saving minus investment.

7-3 THE GOVERNMENT BUDGET AN THE CURRENT
ACCOUNT

At last, we are ready to integrate the public sector into our analysis of the
current account. In the last chapter. the current account was the difference
between total saving and investment of the economy (CA — S — £). Bul now
total saving is the sum of government saving (5*) and private saving {§7).
[nvestment also has a public and a private component. Therefore,

CA = (57 + 58 — U ~ 1)
= (8" = I) ~ (§¢ — F)
= (8" ~ I") — DEF (1.5)

Thus, the current account is equal to the private financial surplus (57 - )
muinus the budget deficit.

Note that (7.5) suggests a link between the size of the povernment
budget deficit and the current account balance. If the private surplus remains
constant. a rise in the budget deficit s associated with o fall in the current
account. Thus, the International Monetary Fund typically recommends that
the best way to overcome a current account deficit is through a reduction in
the public-sector deficit. Of course, equation (7.5) states only an identily and
not a theory of the current account. We certainly cannot assume, for exam-
ple. that the private surplus is invariant to changes in the budget deficit,
However, us we shall later see, changes in the budget deficit generally do
have an important effect on the current account batance.
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TABLE 7-4

CHANGES IN GENERAL GOVERNMENT FINANCIAL BALANCES
AND CURRENT ACCOUNT IMBALANCES, INDUSTRIAL
COUNTRIES, 1978—-1986*

Change in Government Change in Current

Country Financial Balance Account
United States —3.65% =2.75%
Japan 4.15 3.65
Germany 1.32 3.05
France —1.60 —06.97
United Kingdom (.95 0.30
ltaly —1.90 —2.00
Canada -3.70 0.85

* The change in the government financiul balance measares the chuange in the ratio
of the generad governmens financial bafance s o pereentage aof GNP or GDP. The
chunge iy caleadated as the avevage af the ratio Jor the vears 1985— 1986 minus the
dverape caltie for 19781979, The change in the current aceonnt is moavired sivii-

feirly.

Soyrce: J. Sacirs, Glohal Adfustrnentys 1o a Shrinkine U.5. Trade Defivi,” Brook-

s Papers on Feonomic Acdvity, 1988 (Washineron, DC: Brookings Instiurtion.)

The experiences of several industrialized countries during the period
19781986 illustrate this effect quite clearly. Table 7-4 shows the change in
the goverament financiat balance (an approximatc measure of the budget
deficit or surplus) and the change in the current account, as a proportion of
total output, between 19781979 and 1985-1986. The ncgative numbers indi-
cate that the fiscal budget or the current account has deteriorated. In the
United States. the deterioration in the fiscal budget closely mirrors the fali-
off in the current account, and a similar phenomenon can be scen in France
and [taly. In Japan and Germuny the situation is quite the opposite: the
improvement in government finances has gone hand-in-hand with a strength-
ening in the current account. The only exception to the rule is Canada.
where the fiscal balance declined in the period and vet the current account
balance increased. FEven aside from Canada. of course. the changes in fiscal
and current account balances do not exactly coincide becausc private sav-
ing-investment balances did not remain unchanged during this period.

Equation (7.5) enables us 1o incorporatc the public sector inte many of
the formulas that we derived carlier. Before we do this, however, we need to
expand our definition of private saving (37). 57 is equal to the difference
between private income and consumption. Private income, usually called
dispasable income, is oulput plus interest earnings minus taxes:

Yd = Q + 1B, — T (7.6)

The private sector earns interest on its stock of financial wealth, B,
which is the sum of private holdings of government bonds, D¢, and of foreign
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assets, B*. Thus, we can write B” = D¢ + B* where an asterisk %, as
usual, denotes a forcign variable.
Private saving is disposable income minus consumption:

S=Yd-C=(0+ B, -1 - C (7.7)
Combining equations (7.7) and (7.3), then we can write tofal nationad saving
* S =5+ 5
=[Q+ B — D= Cl+ UT - D)) - G)
=Q+BY -C-G
=Y - {C + @) (7.8)
Note that we have madc use of the fact that B — D¢ — B¥ and the fact

that ¥ = O + rB*,.

Once we have added public and private saving. we arrive at an intuitive
definition of total national saving, as GNP (¥) minus public plus private
consumption (€ + G). Now. we can describe the current account by the
familiar-looking statement that

CA=8-F=Y-1C+G+ D (1.9

Expression (7.9) once again says that the current account is the difference of
income and absorption, but now absorption is defined to include government
consumption and investment. And because the current account is simply the
trade balance (TB) plus nct factor payments from abroad (kB* )y and ¥ — 0 ~
rB* |, we can also say that

TB=0Q—(C {1~ (7.10)

Thus, we have arrived once again at the expressions for the current account
that are found in Chapter 6. This time, however. they include spending and
revenues of the public sector.

We can also integrate the government into the graphical apparatos of
Chapter 6. In Figure 7-1. 57 represents the saving schedule of the private
sector. In order to obtain total saving. we simply add public saving to private
saving. In the graph, public saving is given by the horizontal distance be-
tween the § (total saving) and 57 schedules. Notice that § and 87 are parallef,

r

SP

§=5"+ 50

1'=IP+JFG

AW

Figure 7-1
The Government and the Saving-Investment
Process
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on the assumption—for simplicity—that government saving is exogenous
and independent of the interest rate (thereforc, a change in the intercst rate
docs not affect the horizontal distance between the § and 57 schedules).
Similarly. we can obtain the total investment schedule by adding the private
mvestment demand and a given level of government investment. In Figure
7-1, we simply draw the [ schedule, which includes both public and private
investment. This figure will allow us to study the effects of fiscal policies on
the current account balance.

7-4 THE INTERACTION OF THE PRIVATE
AND PUBLIC SECTORS

Government fiscal policy decisions affect household actions most directly
through the effects of taxes on the householkl’s intertemporal budget con-
straint, The two-period houschold budget constraint is written in terms of
income net of taxes, so changes in taxes have a direct effect on it. To
reestablish how this works, recall cquation (4.15), reproduced here as
-1y

=i —-T) {m] = W, (7.11)

¢

C'*([ﬂ)

Clearly. fiscal pelicy can affect the time path of consumption through
changes in 7 and 7.

We can also use (7.11) to compare the effects of remporary. pernta-
neat, and anricipared changes in taxes. As we do this, assume initially that
the government runs a balanced budget, so that changes in taxes always
correspond 1o equal changes in government spending. We relax this assump-
tion later when we need to examine the more realistic setting of deficit
financing.?

A Temporary Tax-Financed Increase in Government Spending

Consider now the effect of u temporary, tax-financed increase in 65, say. a
rise in government spending in order to pay for ¢ war. Let us assume that G,
and T| rise by an cqual amount, while 1. as well as - and 7> remain
unchanged. Our consumption model tells us that C; will fall, but not by as
much as 7 rises. Recall that consumption was shown to be a linear function
of private wealth (€, = 4W)).° with the marginal propensity to consume out
of wealth (k) being less than one. Thus, as W, falls because of higher taxes,
consumption falls by less than the wealth decline. Our intuition tells us that
because a femporary rise in taxes represents a temporary fall in disposable
income, households trying to maintain a smooth consumption path will bor-
row against the future during the period of temporarily high taxes. Thus.
private saving will fall with a temporary rise in taxes.

* The analysis that follows has one important limitation. As in Chuplers 4 and 5. we are
making the classical assumption that demand fluctuations do not alfect output. Remember that
wedo not lake up the Keynesian model until Part IV, after we have analyzed the building blocks
morc fully. Thus, we rule out—by assumption—any effects that changes in G and T might have
on oulput ax a result of changes in aggregate demand, even though such QUEPUL Cconsequences
are another channet through which public-sector and private-sector spending might interact.

* See equation (4.16) in Chapter 4.
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Because government saving remains unchanged when ) and 7 risc by
the same amount while private saving falls. the overall level of national
saving declines. What is the effect of this on the current account?

For a small country facing a given world interest rate. the decling in
saving for a given investment reduces its current account balance. [n Figure
7-2a. which represents this case. note that total saving is shown as the sum
of private saving and (unchanged) public saving. Starting from cquilibrium at
point A, the current account moves o a deficit of the magnitude AR, Thus, a
temporary tax-financed increase in government spending causes the current
account to worsen. In the case of capital controls, however, presented in
Figure 7-2b, the decline in national saving provokes a rise in the domestic
interest rate rather than a deterioration in the current account {which must
always be balanced).

[t the transitory increase in spending and taxes oceurs in a large coun-
try like the United States, however, this analysis has to be modified. The

fu) hi

Figure 7-2
Effects of a Temporary Tax-Financed Increase in Government Spending: (a)
The Small Country Case; (b) Capital Controls

decline in U.S. saving affects the world interest rate, causing it to edge
upward. At the same time, however, the fall in saving deteriorates the U.S,
current account, as shown in Figure 7-3. The rest of the world also feels the
effects of the tax increase. The consequently higher interest rates increase
saving and drive down investment in the rest of the world, improving the
forcign current account. In summary, a temporary tax-financed expansion in
government spending in the United States drives up the world interesl rate.,
increases the current account deficit in the United States, and augments the
current account surplus abread,

A Permanent Increase in Government Spending

Let us now consider a permanent rise in government spending financed by
higher taxes. In this casc, G, and G: increase by the same amount A¢;, and 7,
and 7> risc by an equal amount AT. Government saving is unchanged, as was
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Figure 7-3
Effects of a Temporary Tax-Financed Increase in Government Spending: (a)
The Large Country Case; (b) Capital Controls

the case with the temporary spending and tax increascs. But now private
saving is affected less. The permanent tax risc amounts to a drop in perma-
nent disposable income. Houscholds have to adjust by revising their con-
sumption downward more than they did with a transitory tax increase. Thus,
private saving will not fall as much—and perhaps not at all.

When we apply this scenario to our benchmark case from Chapter 4
where consumption was ¢xactly equal to permanent income. we sce that the
permanent rise in spending and taxes will have no cffect on the current
account, Remember that there we saw that consumption was proportional to
wealth, €\ = AW, with k equal to (I + r)/(2 + #). When T, and T- incrcase by

the same amount A7, wealth falls by the amount AW = —AT + —AT/
{1 +r)=~AT[(2 + N/l + r]. Thus, the change in first-period consump-
tion, AC|, is equal 10 KAW = —AT. Private consumption falls by the same

amount that taxes increase, and no change occurs in private saving.
Table 7-5 summarizes these cffects of permancnt and transitory in-
creases in government expenditure.

Fiscal “Crowding Out”’

Crowding out is a general term for any fall in private spending that accompa-
nies a rise in public spending. Most frequently, **crowding out™ refers to a
decline in private investment that is brought about by an expansion in 2OV-
ernment spending. In an open economy, however, other forms of spend-
ing—such as net exports. for example—might also get crowded out when G
rises.

Let us examine the crowding-out phenomenon in the two cuses we
have just posed. We take first the temporary tax-financed increase of EOV-
erament spending. In a small country with frec capital mobility. this fiscal
action has no effect on interest rates, and private investment is therefore not
affected. The deterioration in the current account suggests a different form
of crowding out: a decline in the country’s net exports. Without additional
information, however, we cannot tell how the decline in net exports is di-

[
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TABLE 7-5

EFFECTS OF PERMANENT AND TRANSITORY INCREASES IN GOVERNMIENT

EXPENDITURE (BALANCED BUDGET)

Cases
Free Capital Free Capital
Kind of Mohility Capital Mobility
Shock {small country) Controls (large country)
Temporary mncrease Fall in §: fall Fall in $: no Iall in & fail
in (& (general in CA: no effect on €A in €A rise
case) effect on » rise in r in s
Permanent increase Fall in § IFull in § Full in &
in & {general (smailer): {smualleri; tsmaller):
case) Fall in €A No clfect on¢A: IFall in € A:
(smaller); Rise in » Rise inr
No effect on r {smaller) {smadler)
Permanent increase No effect on §: No effect on 8 No effect on
in G (benchmark CA:orr CA:orr S:CA orr

case)

vided between higher imperts (resuiting from higher ) and lowcer exports.
Where a small country does have capital controls, on the other hand, we find
that higher government spending crowds out investment rather than net
cxports (net exports must always equal sere due to the controls). The de-
cline in saving increases domestic interest rates. therehy depressing domes-
tic investment, (Note that private consumption may also be crowded out, if
consumption is a decreasing function ot the interest rate.y In a large country
with open capital mobility. the transitory rise in fiscal expenditure crowds
out hoth domestic private spending and net exporls. as well as investment
and consumption abroad.

When a government pursues a permanent expansion in spending fas-
suming a balanced budget), however. the crowding out of investment or net
exports is necessanly smaller, or cven eliminated tas in our benchmirk case,
when the drop in consumption cquals the rise in permanent government
spending).

All this analysis holds only under the assumption of classical Tull em-
ployment. of course. If Keynesian demand effects are also present when 6
and T change. then the analysis has to be modified. 11 is thase modifications
we take up when we turn (o Keynesian analysis in Part 1V,

7-5 RICARDIAN EQUIVALENCE

Ricardian equivalence is an interesting theoretical proposition which shows
that under certain circumstances a change in the path of taxes over time—
lower taxcs in the present. higher taxes in the future. say—does not affect
private expenditures and therefore docs not affect national saving. invest-
ment. or the current account. This notion leads to some striking theoretical
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findings, for example, cases in which a tax cut that raises the budget deficit
has no effect whatsocver on the current account despite the seemingly
strong link that we noted in equation (7.5). Ricardian equivalence was first
introduced (and largely dismissed on practical grounds) by the great British
economist David Ricardo in the nineteenth century.® More recently, it has
been both formatly treated and popularized by Robert Barro of Harvard

7

University.” Let us now see how this theory works.

A Statement of the Ricardian Equivalence Theorem

Consider the budget constraint of the private scctor in equation (7.11). With
some minor manipulation. we can write it in the following way:

- s

7
- .T] T m] {7.12)
Here we sec that lifetime consumption c¢quals the present valuc of output
minus the present value of taxes. The time path of taxes does not matter for
the households’ budget construint as long as the present value of taxes is not
changed.

Consider now what happens when current taxes (1)) are cut in the
amount A7, while future taxes (T3) are raised by (I + r)AT (by design. the
prescnt value of taxes is left unchanged):

ar s 2l gy U 0AT (7.13)
(1 + r) {1 - nr

Despite the cut in current taxes and the rise in current disposable
income. forward-looking households will not change their present level of
consumption €. The reason is simpic. The tax cut does not affect their
litetime wealth because future taxes will go up to compensate for the current
lax decrease. In accounting terms, we say that current private saving (59
nises when T falls: honseholds save the income that they receive from the
fax ctit in order to pay for the futire rax increase.

Of course, this greatly simplifies what is likely to occur. A number of
studics have shown empirically that under certain conditions. current ¢on-
sumption does in fact rise when T is cut. The existence in real life of
liquidity constraints, uncertainty, the marginal incentive effects of taxes,
and differing time horizons of governments and households, all may cause
simple Ricardian equivalence to break down. Furthermore, the expansion-
ary cffects of a cut in taxes, as envisioned by Keynes, can also causc a
change in consumption spending.

The theoretical importance of considering a current tax cut that leaves
unchanged the present value of taxcs becomes apparent when we consider
the government's intertemporal budget constraint. Governments, like
households, must balance their spending and income over time, though not
necessarily on a period-by-period basis. To scc this, we can derive a two-

" This idea is stated in David Ricardo, ““Funding System.' in Piero Sraffa. ed.. The
Works and Correspondence of David Ricarda, Vol 4 ¢ Cambridge: Cambridge University Press.
1951).

7 The first formal treatment of Ricardian equivalence is Barro's " Are CGovernment Bonds
Net Wealth?" fournal of Political Econemy, NovemberDecember 1979,
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period budget constraint for the government using equation (7.2). As we did
tor private agents, we shall once again supposc that the government beging
with no net debt (D{ = 0). Therefore,

D'T = (;| - I”[ - .)r|

DY = DY+ kDY 4 (G~ 15— 1)
We can combine these two cquations (as we have already done for house-
holds) to obtain the government’s intertemporal budget constriint:
Go+ 15 T 1

2 N

LA R 1 7.14
(14 5 T T (7.13)

Gy~ I+

+

According to (7.14), the present value of government spending (the left-hand
side of the equation) must equal the present value of taxes plus any debt Jeft
over at the end of the second period (the right-hand side of the equation).!

What has this to do with Ricardian equivalence? The pProposition states
that for a given time profile of government consumption (¢, and 61}, invest-
ment (F} and f5) and second-period debt (D%}, the time path of consumption
(€ and (%) does not depend on the time path of taxes (1, and 15), This is
easily proved, at Icast in theory, from equations (7.12) and (7.14). From the
government's budget constraint in (7.14), we see that for given 6, (5, .,
and DA, the present value of taxes is also given. From (7.12) we see that the
household budget constraint depends not on the time path of taxes but on the
present value of taxes. Thus. changes in 75 and 7» that proserve T 1 TR0 +
r) have no effect on the household intertemporal budget constraint,

We have alrcady hinted at the powerful theoretical implications of this
proposition. Suppose, for example, that a government begins with its hudget
balanced period to period, with G, + fi="Trand (/; t 15— T+, Now assume
that the government cuts 7, by AT without any changc in its spending. In this
case, public debt will rise by the amount of the tax cut. Next period, taxes
(T) will have to be raised by (1 + r)AT in order to keep 1Y% from rising. Note
that future taxes have to go up by more than the tax cut becuuse the govern-
ment must pay the interest, as well as the principal, on its period | borrow-
ing. According to Ricardian equivalence, then, €, and € will be unaffected
by the change in T, and 7-.

Look, too, at the effect on saving of this change in the timing of taxes.
When T is cut, government saving goes down by the amount of the tax cut
(37 = 1) — G). Private saving increases by the amount of the tax decrease
[37 = (@1 — 7)) — C\]. Therefore, national saving remains unaffected by the
tax cut, since the fall in government saving is exactly offset by the rise in
private saving. Thus, Ricardian equivalence implies that one form ol ¢xpan-
sionary fiscal policy, in this case a tux cut with no change in government
cxpenditures, has no effect on national saving and. therefore, on the current
account or on interest rates. These results hold for the three kinds of ccono-
mies we have described: those of small countrics with free cupital mobility,

¥ In the two-period model of the household . we ruled our any debt or assets il the end of
period 2. But for now, we will leave open Lhe posstbility that the public sector nay “live”
beyond the two-period lifetime of the households that are now alive, and theretore we allow forr
the possibility of government debt at the end of period 2. (Thus we capture the ides that
governments generally have longer lives than individuals, an idea we will use fater on)
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those with capital controls, and those of large countries with ne restrictions
in capital flows.

This finding indicates somc of the limitations of the ceteris paribus
assumption we used when discussing equation (7.5). There. we casually
noted that higher budget deficits would tend o lead to a worsening of the
current account, assuming that higher budget deficits do not affect privatc
saving. Now we see conditions in which higher budget deficits indeed affect
private saving, and indeed exactly offsct them.

Limitations of Ricardian Equivalence

Loosely stated, Ricardian equivalence says that the time path of taxes does
not aftect consumption, provided that government spending remains con-
stant, This 1s quite a provocative idea. and we need to examine it closely for
limitations.

One key limitation lies in the fact that public sectors may have a longer
borrowing horizon than households. If the U.S. government cuts taxes this
year, it ¢can continue accumulating debt for several decades before it ruises
taxes 1n the distant future. In that case, the future tax increase wouid not be
paid by households alive today, bul by yet-unborn future gencrations,” Thus,
today’s households would regard the current tax cut as a real windfall, one
that will not be tuken away by future tax increases that they will pay. The
implications. then, are clear. Such a tax cut would produce a rise in con-
sumption and a fall in national saving inasmuch as private saving would not
ris¢ fully to compensute for the fall in government saving. As a result, the
current account balance would tend to decreasc,

Our theoretical framework gives us the means to describe this situation
with some precision. With the help of equation (7.14), consider a tux cut AT
in period 1 that is not balanced by a rise in 7. but is rather financed by a ris¢
in D5, the debt at the end of the second period. Specifically, the in¢rease in
second-period debt is —(1 + r}AT. In cquation {7.12). we can see that from
the houschold’s point of view the tax cut is a pure rise in lifetime wealth.
where AW = —AT, In other words, househoids alive today care about the
taxcs that rhey pay, but not about the increase in future government debt
(%) that will require taxes on future generations. The increased wealth in
turn leads to a rise in consumption, C; will rise by kAT, where k is the factor
of proportionality between wealth and consumption. Since & < 1. private

saving rises, but by less than the fall in taxes. Disposabie income riscs by the

* I the government leaves debt in the second period. it must be paid for in luter periods.
Specifically, any government debt lett at the emd ol period 2 will have 1o be paid for by an cxcess
of taxes (7) over government spending on consumption and investment (G + M) in periods 3 and
peyond. More precisely, the discounted value of tuture surpluses defined us (7 — €7 — J*) must
equal the value of the debt left at the end of period 2:

o -G-8y 1T, -G, .’I_} e
i1+ # il =rr

P

T— G - £ is sometimes called the primaery hudget surplus. (11 is not the overall hudget surplus
singe it does not include inferest payments on public debt.} Thus. debt must be “paid for by
foture primary surpluses. The equation does not, of course. say rhal the public sector has 1o
echieve a primary surplus in every period after period 2, but only a primary surplus in presem
value.
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amount of the tax cut, AT, while consumption goes up by kAT, so that
private saving changes as follows:

ASP =AYy — AC
= AT — kAT
= (1 — kAT

At the same time, public saving falls by the full amount A7, so that national
saving, equal to 8¢ + §%, falls:
AS) = AST 4 AY
= (1 — K)AT - AT
= —kAT

Robert Barro has constructed a theoretical case in which Ricardian
equivalence holds even when tax increascs uare postponed to the distant
future. (We touched on this situation in Chapter 4.) Barro argues that house-
holds today may care about the taxes their children for (heir children’s
children!) will have to pay in the distant future. To ensure their offsprings’
economic well-being, the saving of current houscholds may rise to offset a
current tax cut fully even though tax increases are not expected until they
are long gone. The current generation would wunt o Jeave private sivings |
for their children to help them pay the government debt in the Tuture. In
some extreme cuses of intergenerational aftection. houscholds might adjust
to a decline in current taxes AT as if they themsefves would frave 1o pay for
the tax increase in the future. This extension of Ricardian cyquivalence s
sometimes termed Barro-Ricardian equivalence.

There are many other reasons as well 10 doubt the relevance of Ricar-
dian cquivalence. Consider, for example, the houschold that would like 1o
spend more now bascd on future wealth. but is unable 1o horrow againgt
future income becausc of imperfections in the financial markets (for cxam-
ple. the bank cannot tell whether the individual will redlly have high carnings
in the future, and thus does not find it safe (o lend). For this liguidity-
constrained houschold. any increase in current disposable income will allow
it to spend more. Under these circumstances. Ricardiun cquivalence breaks
down, Liquidity-constrained agents will choose to increase their spending
when they experience a tax cut rather than saving the windfull income to
compensate their children for future tax increases. James Tobin and Wiliem
Buiter of Yale University have noted this point. as have Glenn Hubbard of
Columbia University and Kenneth Judd of the Hoover Institution

Uncertainty is another powerful factor that undermines she case for
Ricardian ¢quivalence. Martin Feldstein of Harvard University has shown
that when househelds are unsure of their future income levels, a current tax
cut tends to increase private consumption cven when houscholds do care
about the taxes their children may have o pay later. Furthermore, the Riear-
dian equivalence proposition might be undermined if taxation is not lump
sum. For example. a current tax cut in labor income might imply a fulure

M 8ce Willem Buiter and James Tohin, “Debi Neutriality: A Brivt Review ol Doctrine
and Evidence. " in George von Furstenberg. Sociad Secrerity versus Private Saving (Cambridge,
Mass.: Ballinger, 1979, and Glenn Hubbard and Kenneth Judd, ULiguidity Constraints. Fiscal
Policy and Consumption.” Brookings Papers on Eeonomic Aciivity, 1 19%6,
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merease in taxes on capital income. Such a tax cut might induce a fall. rather
than rise, in private saving."" Finally, progressive taxes on bequests have
also been shown to disrupt Ricardian equivalence.!?

Empirical studies have also called the Ricardian cquivalence proposi-
tion into question. Martin Feldstein tested the effects of U.S. tax policy on
consumption during the period 1930-1977. His estimates indicate that a tax
cut, holding fixed government spending. tends to raise private consump-
tion.™ Lawrence Summers of Harvard University and James Poterba of MIT
have studied the relevance of Ricardian equivalence to the U.S. economy in
the 1980s." The United States ran large budget deficits in the 1980s. which
were caused by a cut in taxes. According to Ricardian equivalence. this
should have led to u rise in private saving, 1o the exteni that houscholds
anticipated a rise in future taxes. Instead, Summers and Poterba find that
private saving rates stayed the samc or even fell after the tax cuts. This
evidence is consistent with the existence of a significant number of liquidity
constrained households. (It is, however. also consistent with the possibility
that households ¢xpected the tax cuts to be balanced in the future by cuts in
government spending rather than by rises in taxes.) As our model for a large
country like the United States predicts, the decline in national saving in the
United States was also accompanicd by a deterioration of the U.S. current
account balance and in a rise of interest rates.

In a thorough survey of the evidence on the Ricardian equivalence
proposition, Douglas Bernheim has concluded that

A succession of studies have [sic] established the existence of a
robust short-run relationship between deficits and aggregate con-
sumption. While there are many potential cxplanations for this
pattern, 1t is at Icast consistent with the traditional Keynesian
view |of no Ricardian cquivalence]. . . . Thus, while time-serics
evidence weighs against Ricardian equivalence, it does not by
itself tip the scale. However, in the context of theoreticul reason-
ing and behavioral analyses, a coherent picture 