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Actual and Potential GNP:
Fluctuations and Growth

In microeconomic theory, full employment of resources is generally assumed,
so that the fucus of the analysis is on the determination of relative prices and
the allocation of scarce resources among alternative uses. On the other hand,
macroeconomics focuses on the level of utilization of resources—especially
the level of employment—and the general level of prices. In addition, within
macroeconomics we consider the question of what determines the rate of
growth of resources—the growth of potential output—as well as the deter-
minants of their level of utilization at any one time.

The focus of classical microeconomics on the allocation of scarce re-
sources for their best uses implicitly assumes that full employment—scarcity
of resources—is the normal state of the economy. If the economy is operating
at substantially less than full employment, resources are, at least temporarily,
really not scarce, and the opportunity cost of additional output of almost any
kind is about zero—more total output can be produced by simply reducing
unemployment. Because the U.S. economy, for example, suffered major reces-
sions or depressions with high unemployment in the years 1907-1908, 1920-
1921, and 1930-1939, the relevance of classical microeconomics was bound
to be questioned by more than just the hard-core skeptics.

THE DEVELOPMENT OF MACROECONOMICS

Partly as a reaction to the Great Depression——that’s what the historians call
it. even though one suspects the people Tiving then didn’t think it was so

a
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great—of the 1930s, and with the publication of Keynes’ The General Theory
of Employment, Interest and Money in 1936, modern macroeconomics has
developed as an analytical framework for understanding what causes large,
and sometimes prolonged, fluctuations in the level of employment.

From 1950 to the early 1970s post-Keynesian macroeconomic analysis
focused almost exclusively on those fluctuations in employment that had their
origins in fluctuations in aggregate demand. Implicit in this demand-oriented
analysis, and soon made explicit, was the explanation of how to prevent such
fluctuations, that is, how to keep the economy operating near full employment.
Once this was understood, in the period from World War II to 1972, the
cconomy was kept operating reasonably close to its full-employment level,
with exceptions in 1949, 1954, 1958, {96}, and 1970. These recessions were
mild, compared with unemployment rates of 15 to 25 percent in the 1930s.

In 1974 a deep recession developed that had its origins in a shift in ag-
gregate supply, mainly from the first oil price increase. This possibility was
largely ignored by previous macroeconomic analysis. By 1975 the unemploy-
ment rate reached 9 percent and the rate of inflation reached 10 percent. This
shift in the source of fluctuations moved macroeconomics on to the study of
the supply side, completing the earlier story begun on the demand side. This
work is included at several points in this book to integrate both demand and
supply disturbances into the analysis of fluctuations in employment. In 1980,
demand expansion and the second oil price increase pushed inflation back
- above 10 percent. The deep recession of 1982 brought unemployment above
10 percent, but reduced inflation surprisingly quickly. This illustrated the im-
portant role of inflation expectations in the economy. Since the 1970s mac-
roeconomists have increasingly integrated expectations into their analysis of
the economy. This book continues that trend.

One important consequence of the development of modern macroeco-
nomics, which has taught us reasonably well how to maintain full employment,
is that it restores the importance of classical microeconomics, as suggested by
Samuelson’s term the neoclassical synthesis. If the economy is operating near
full employment, the theory of the optimum allocation of scarce resources is
once again valid and crucially important. Increases in output under these
conditions do have opportunity costs; for example, a $25 billion increase in
defense spending from mid-1965 to mid-1 967, once the economy had reached
roughly full employment in 1965, had to come from reduced output some-
where. In that case, it came mainly from reduced output of housing and con-
sumers’ durables, at a time when family formation was soaring,

Another result of approximate mastery of the theory of income deter-
mination was the turn of the macroeconomist’s attention to dynamic questions
of growth in the 1960s, and the medium-term dynamics that move the econ-
omy from initial equilibrium towards a long-run growth path in the 1970s.
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Growth theory studies the questions of what determines the level and rate of
growth of potential of full-employment output. Medium-term dynamics studies
the dynamic mechanisms that would tend to bring the economy toward the
potential growth path. _

The acceleration of inflation in the 1970s, and development of theoretical
models in which inflation €xpectations are generated from the model itself,
shifted the emphasis of macroeconomists toward incorporation of rational
expectations into their analysis of fluctuations in output and inflation. Rational
expectations are rmodel consistent in the sense that the economist uses his or
her own model 1o generate expectations of future values of the variables of
interest, With rational expectations came a re-emphasis on sticky prices and
wages as a fundamental source of fluctuations. This was in a way a return to
Keynes’ original analysis.

ACTUAL AND POTENTIAL OUTPUT
Most of macroeconomic theory focuses on two main questions:

1. What determines the path—level and rate of growth—of full
empioyment or potential output? This is the Question of growth
theory.

2. What determines the level of actual output relative to potential
at any one time? This is the question of income determination
or stabilization theory.

A third question concerning the behavior of the price level—the rate of
inflation—can be added to the second of these two central questions, and it
too occupies a good deal of space here.

Theory and Policy

Implicit in these two questions, and Inextricably bound up with them, are
questions of policy. If we know, for example, that the level of actual output
depends, at least in part, on the level of the money supply, then we also know,
at least in part, how to change the level of output if it is unsatisfactorily low.
Thus, it is almost impossible to talk about theory without implying possibilities
for policy, and the best Wway to approach policy is probably by studyi ng theory
and its empirical applications.

In this book we deal with the two main questions in inverse order, mostly
because, as is suggested earlier, much more is known about stabilization theory
and, especially, policy than about growth theory and its applications. For this
reason, the traditional macroeconomics course focuses on the problem of in-
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come determination and its implications for stabilization policy. Before we
go on to a brief preview of the methods we use in Parts [I-1V, it should be
useful to review the movement of actual and potential gross national product
(GNP), unemployment, and prices in the U.S. economy since 1960. This is
to give the reader a feeling for the relationships between these variables and
for the context in which this book is set.

1960-1987

Movements of actual and potential output—or real GNP—are shown in Figure
1-1(a) for the period 1960-1987. The movement of the unemployment rate—
the fraction of the labor force that is unemployed—is shown in Figure 1-1(b).
Finally, in Figure 1-1(c), we show the rate of increase of the GNP deflator—
the comprehensive price index for GNP.

The potential real GNP line in Figure 1-1(a) shows the real GNP that
would be produced with an unemployment rate of about 5 percent in the
1960s, drifting up to 6 percent in the 1980s. This is an estimate of the unem-
ployment rate that is consistent with a non-inflationary labor market equilib-
rium, given the fact that literal full employment is impossible. The potential
GNP line has a slope that reflects the rate of growth of potential output. The
current rate of 2.5 percent may be derived by taking the average growth rate
in labor supply, 1.7 percent during the last decade, and subtracting the annual
0.2 percent decline in the work week. Adding to this a 1.0 percent growth rate
in labor productivity gives a rate of 2.5 percent for growth of potential output.
The actual GNP line in Figure 1-1(a) is just that—the rea/ GNP actually
produced. The difference between potential and actual GNP is the GNP gap—
the amount of output lost when actual output falls short of potential and
unemployment rises above the current 6 percent full employment rate.

Figure 1-1(b) plots the unemployment rate corresponding to the gap in
Figure 1-1(a). In general, the larger the GNP gap is, the greater the unem-
ployment rate will be. A rule of thumb characterizing this relationship was
developed by Arthur Okun. Roughly, Okun’s law states that a 3 percent increase
in real GNP will yield a | percentage-point decrease in the unemployment
rate. | gure 1-1(c) shows the percentage (annual) rate of change of the
GNP deflator—the rate of inflation—corresponding to the GNP gap and
unemployment-rate series. Comparison ‘of Figures 1-1(b) and 1-1(c) shows
that, in general, as the unemployment rate is reduced, the rate of inflation
rises. This is the Phillips curve relationship between unemployment and the
rate of inflation that is discussed in Chapter 20. It is also interesting that from
1961 to early 1965, as the unemployment rate gradually came down, there
was no perceptible increase in the rate of inflation. But the further drop in
unemployment from early 1965 to 1966 brought a sharp increase in the rate



4.000 —

3,500 =

3,000

2500

Actunl GNP

SBillions (1982 prices)

].600’|i14l|||||11||1111|111|1|4[

60 al 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 7778 79 BO Bl 87 83 %4 kS Ra B

Percent

2=

J_LJIIHIHIII'IlIlHIHIH!1[1[[IIIIJlIlIlIIlIlII[illLU

60 61 6 63 64 05 66 67 6B 69 ¢ T1 72 73 74 7576 77 TR 79 80 81 B2 M3 84 85 Kf #7
]

IEI—

Percent

lFIJlHIlIiIIJJ!J!]Illllli]IHIHHIJIIHJI!IIIHIIIJII

60 61 62 63 64 65 66 67 68 65 0 71 72 73 74 75 76 77 78 79 80 81 &1 A3 Fa 85 86 87
Figure 1-1 The GNP gap, unemployment, and inflation, 1960-1988. (Sources: Economic
Report of the President, February 1988; and Robert J. Gordon, Macroacanornics, 4th ed.
{Boston: Little, Brown and Company, 1987). 7




AN INTRODUCTION TO MACROECONOMICS

of inflation, and the maintenance of a level of demand pressure that kept
unemployment below 4 percent from 1966 through 1969 generated a con-
tinuing inflation that only showed faint signs of slowing by mid-1970.

The 1960s opened with unemployment at a cyclical peak of 7 percent in
the second quarter of 1961 (1961 II), and, correspondingly, actual real GNP
at a cyclical trough with a GNP gap of $70 billion in 1982 dollars. The price
level was very stable as a result of the maintenance of slack demand conditions
since 1958. The gradual closing of the GNP gap and reduction of unemploy-
ment from 1962 to mid-1965 was due to increased demand for output, stim-
ulated by a series of expansionary fiscal policy actions combined with a mildly
expansionary growth of the money supply. In 1961 the Administration in-
creased federal government expenditures to stimulate the economy, and in
1962 revisions of the investment tax laws to liberalize depreciation allowances
and provide a tax credit on purchases of new equipment stimulated investment
demand. When in late 1962 the rate of growth and the unemployment rate
flattened out, the Administration proposed a tax cut in January 1963 to give
the economy a further boost. The tax cut was passed in March 1964, adding
to consumer demand. This stimulus, along with a continued expansion of the
money supply, took the economy almost up to full employment by the end
of 1964, as can be seen in Figure 1-1(a).

At this point, at the end of 1964, the story of stabilization policy in the
1960s was a success story. Fiscal and monetary policy had reduced the GNP
gap to zero, unemployment was 5 percent, and the rate of inflation, while
beginning to rise, was still under 2 percent. To be sure, the stabilization problem
in 1961 was fairly easy, or seems so with the advarntage of hindsight. With
stable prices, a large GNP gap, and high unemployment, the right direction
for policy was obvious: Expand! The expansion was carried out in a gradual,
noninflationary vay; the only real difference of opinion that appeared was
whether the fiscal stimulus proposed in 1963 should come from a tax cut,
boosting consumer spending, or from an increase in public spending on hous-
ing, health, and other programs. The decision came down on the side of a tax
cut, partially for political expediency. Considering the difficulty that the Ad-
ministration later had in first deciding to propose, and then getting Congress
to pass a tax increase when excess demand appeared, it seems clear to this
author that the increased-spending route would have been preferable. But the
record is hard to fault in terms of stabilization policy, per se.

In 1965 the demand expansion associated with the Vietnam War began
a long inflation cycle that ended only in the 1980s. This is analyzed in some
detail in Chapter 20. In mid-1965 the expansion of the Vietnam War began
an extremely rapid increase of federal purchases of goods and services in the
defense sector. In 1965 I1I, these expenditures stood at $50 billion; by 1966
III they had risen to $63 billion, and by 1967 III they stood at $73 billion—
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an increase of nearly $25 billion, or 50 percent, in two years. This huge stimulus
to demand was not balanced by the tax increase needed to reduce private-
sector demand, and money supply growth continued from mid-1965 to mid-
1966. So with no offset to the large and unexpected (from the point of view
of economic policy makers) increase in demand from the federal budget,
unemployment fell below 4 percent in 1966, and the rate of inflation rose to
4 percent, as shown in Figure 1-1(¢).

To slow the rising inflation, in the middle of 1966 the Federal Reserve
tightened monetary policy, reducing the rate of growth of the money supply
to zero from June 1966 to January 1967. Credit tightness reduced housing
demand substantially by restricting mortgage credit, and business investment
fell off in late 1967. These steps reduced the growth of demand and actual
output, and the reduction in demand pressure brought the unemployment
rate up slightly in late 1967. The rate of inflation also flattened as a result of
cased demand pressure.

With the economy slowing in late 1966, the Federal Reserve eased mon-
etary policy. To balance this expansionary move, in January 1967 the Ad-
ministration requested a temporary income tax increase, to become effective
in July 1967, to slow down the growth in consumer demand. However, the
tax increase was not passed until July 1968, and by then the combination of
continued money supply growth and further increases in Federal government
purchases had pushed the unemployment rate back down to 3.6 percent and
raised the rate of inflation to 5.1 percent. Passage of the explicitly temporary
income tax increase of about 2 percent in July 1968 did little to dampen
demand, while money supply growth continued into early 1969.

Finally, in late 1968 and early 1969 the growth of government purchases
slowed; there was almost no increase in purchases from 1968 Iif into 1970.
At the same time the growth of the money supply was again slowed in early
1969. Even with the expiration of the income tax increase—half in January
1970 and half in July 1970—this shift to a restrictive monetary and fiscal
policy slowed the growth of demand in late 1969, generating a recession in
1970. By the end of 1970 a GNP gap of about $35 billion reappeared. The
unemployment rate was up to 6 percent at the end of 1970, and the first signs
of a slowdown in the rate of inflation were appearing.

Thus, in early 1971, it appeared that the economy, in a way, was coming
back to a position similar to its starting point in 1960, but with a smaller GNP
gap relative to potential GNP, and an unemployment rate around 6 percent
instead of the 7 percent of 1961. The reduction in demand seemed to be
slowing the rate of inflation, so that in 1971 the economy might begin another
gradual expansion with stable prices and slowly falling unemployment.

However, this pleasant scenarto, written for the first edition of this book
in early 1971, did not describe the actual developments that followed. In mid-
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1971 the unemployment rate peaked at 6 percent. The rate of inflation also
peaked at 6 percent, and began falling after mid-year. This fall in the inflation
rate was not apparent at the time, and in August 1971 the Administration
began the first phase of wage and price controls, which continued into 1974.

With the controls in place, the Administration provided a substantial
stimulus to demand in 1972 (an election year). Federal purchases and money
growth both increased. The result, with a lag, was a drop in the unemployment
rate from its 6 percent peak in mid-1971 to under 5 percent in mid-1973.
This rapid expansion put upward pressure on the rate of inflation again, and
the supply shocks in the form of a shortfall of agricultural output in 1972 and
the oil price increases of 1973 and 1974 resulted in a sudden jump in the
inflation rate. Monetary and fiscal policy shifted to neutrality in 1973 and
were drastically tightened in 1974 in reaction to the jump in inflation.

The effect of the monetary and fiscal squeeze in 1974 was apparent in
the unemployment rate, which rose to 9 percent, and in the rate of inflation,
which was about 7 percent by the end of 1975. At that point, however, the
recession hit bottom, and gradual expansion began once again. Although eco-
nomic recovery started in the second half of 1975, the 1973 pre-recession level
of GNP was not reached until 1976. With the economic stimulus of tax cuts
and monetary growth, overall unemployment declined, hovering between 7
and 8 percent during 1976 and falling under 7 percent by mid-1977. With a
more stable oil price, the rate of inflation fell below 6 percent by the end of
1976. Continued economic growth seemed possible for the remainder of the
decade, assuming a continuous but gradual recovery during 1977-79, but full
employment by 1980 or 1981 was not assured.

This much was written for the second edition of the book. However, in
fact aggregate demand policy again became overly expansive in the late 1970s,
driving the unemployment rate below 6 percent by the end of 1978. The
second oil price increase of 1979 added to the inflationary pressure, taking
inflation again over 10 percent in the election year of 1980. During 1979
monetary policy tightened dramatically in the face of the rising inflation. The
shift toward monetary tightness, supplemented by some fiscal cuts, drove the
economy into a small recession in 1980, and a major one in 1982. This time
the Federal Reserve seemed determined to hold on until the inflation rate was
reduced definitively.

In the recession of 1982, the unemployment rate reached a post-War
peak of nearly 11 percent. As we can see in Figures 1-1(a) and 1-1(c), the
prolonged recession and high unemployment did reduce inflation, and rapidly.
From 10 percent at the beginning of 1981, inflation fell to under 4 percent in
1983. This major disinflation of the 1980s is a striking example of the effects
of demand policy on unemployment and inflation.

By 1983, the tax cuts and defense spending increases of the Reagan bud-
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gets began the recovery that has lasted to 1988. The Federal Reserve accom-
modated the recovery by easing growth of the money supply, inflation con-
tinued to fall, to the 2-3 percent range in 1987, and the unemployment rate
fell to under 6 percent by the end of 1987. In terms of inflation and unem-
ployment, the recovery seemed complete by mid-1988. Indeed, the unem-
ployment rate was below the current estimate for full employment, and infla-

Some Implications for Macroeconomic Theory

From our brief description of the main macroeconomic events of the period,
and from a study of the data in Figure 1-1, certain relationships between the
aggregate economic variables should be apparent. First, the relationship be-
tween actual output and the unemployment rate suggests that the level of
output is a function of employment. This production Sunction relationship is
developed in Chapter 6 and is used throughout the rest of the book.

Second, as suggested above, there appears to be an inverse relationship
between the leve! of unemployment and the rate of inflation as the economy
fluctuates because of demand-side disturbances. This Phillips curve relationship
is introduced in Chapter 20 as an important part of the economy’s medium-
term dynamics.

Finally, we have the notion of actual output regulated by the level of
demand, which is, in turn, strongly affected by monetary and fiscal policy
changes—movements in the money supply, government purchases, and tax
rates. Much of Parts IT and IiI focuses on the effects of changes in these variables,
singly or in combination, on the level of output, employment, and the price
level. We begin analysis of the effects of stabilization policy changes with a
review of simple multiplier analysis in Chapter 3 and then carry that analysis
to increasing levels of complexity in Chapters 5, 9, and 16,

AN ANALYTICAL APPROACH TO MACROECONOMICS

In Parts I and 111, we use an aggregate general equilibrium approach to build
a theory explaining movements in output, employment, and the price level,
We introduce, in turn, a _product market for goods and services, a money
market, and a labor market. Together with the production function linking
output and employment, demand-and-supply equilibrium conditions in these
three markets jointly determine the equilibrium levels of four key variables—
output, employment, the price level, and the interest rate,

In general, what happens in one market affects all markets in a general
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equilibrium framework. Therefore, in Part II, where we focus on the skeletal
analytic framework of the system, the emphasis is on simultaneity and inter-
action between markets.

An Example of Simultaneity Between Markets

Consider a major increase in the efficiency of a transactions mechanism—the
introduction of a widely held and accepted credit card system. This is “like”
an increase in the money supply in that a given stock of money will finance
an increase in annual transactions. This will tend to reduce interest rates, since
people can reduce cash holdings and buy interest-earning bonds. The increase
in bond demand brings bond prices up and interest rates down. The drop in
interest rates essentially raises investment demand by making borrowing
cheaper. Increased investment demand raises sales and income and pulls the
price level up. The increase in output and the price level raises employment.

In the meantime, higher income and price levels tend to raise the demand
for money, so that to a certain extent the effect of the original stimulus of the
credit card is offset. Eventually, the system settles to a new equilibrium with
higher levels of output, prices, and employment, and a lower interest rate. The
initial disturbance in the money market has spread through the other markets
in the “model,” as it would spread through the entire economy in the real
world. The important point in Part II is developing an intuitive understanding
of this kind of simultaneity.

Connection to the “Real World” Through Empirical Results

The discussion of empirical findings in Part III is designed to add richness of
texture to the analytical framework of Part II. We see what both theory and
practical experience with economic data tell us, for example, about how long
it takes for one variable, say, investment demand, to react to changes in another
variable, say, the interest rate. We also discuss whether temporary tax changes
have different effects on the level of consumer spending than permanent ones.

While Part II is meant to help develop an understanding of the bare
analytics of the macroeconomic system, Part III should help in developing a
kind of quantitative intuition concerning the relationships between the basic
macroeconomic variables: How long do things take to react and how large
will the reactions be?

To begin at the beginning, we need a brief review of the national income
accounts, which both define many of our key macroeconomic variables—
consumption, investment, and so on—and provide a social accounting frame-
work for later analysis. This review is presented in Chapter 2. Part I then closes
with a brief review in Chapter 3 of the basic income determination analysis
from the initial economic principles course.
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chapter

A Review of the
National Income and
Product Accounts

The National Income and Product Accounts—frequently referred to as
NIPA—are the official measurement of the flow of product and income in the
economy. The accounts are maintained by the Office of Business Economics
(OBE) of the Department of Commerce and are published in a monthly OBE
publication called the Survey of Current Business. Many of the ecoqomfc
aggregates, such as consumer expenditure and business investment, that this
book deals with are defined in the accounts, which also provide a framg,on' rk
for analyzing the level of economic activity. So we begin our analysis of income
determination with a brief review of the accounts.

The product side of the national accounts measures the flow of currently
produced goods and services in the economy. The income side of the accounts
measures the factor incomes that are earned by U.S. workers in current pro-
duction. On the product side, the flow of goods and services currently produced
by U.S. workers is measured by expenditures on these goods and services by
consumers, businesses, government, and foreigners. The counterpart to this
flow of expenditures on final product is national income, which measures
income received by-factors of production—compensation of employees, profits
paid to owners of capital, earnings of proprietors, and so on—in compensation
for producing the final product.

This means that the product and income sides are two different measures
of the same continuous flow. The product side measures expenditures on out-
put. These expenditures then become payments compensating the factors that

15
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produced the output. These factor incomes then are disposed of in consumer
expenditure, tax payments, saving, and transfer payments to foreigners. Thus,
we can view gross national product (GNP) in three different ways—all mea-
suring identically the same flow. The first is GNP measured by expenditure
on final product; the secbnd is GNP measured by the type of | _ Tov:

in production; and the third is GNP measured by the way this income is used
or disposed of. The first and third of these measurements give us the basic
GNP identity that is fundamental to the study of economics on an aggregate—
or “macro”—level: |

CHI+G+(X—M)=GNP=C+S+T+R, (1)

The lefi-hand side of this identity measures GNP by gxpenditures on
ﬁrnwoggc\. Here C is consumer expenditure; / is business expenditure on
plant, equipment, inventories, and residential construction, all aggregated into
gross private domestic investment; G is total (federal, state, and local) gov-
ernment purchases of goods and services; and (X — M) is net exports.

The right-hand side of (1) measures GNP by the way income earned in
production is disposed of, Here C, again, is consumer expenditure; S is total
saving by consumers and by businesses in the form of depreciation allowances
and retained earnings; 7 is net tax payments (total tax receipts less transfer,
interest, and subsidy payments by all levels of government ); and R is transfer

. payments to foreigners by private citizens, for example, in private pension

plans or donations to international relief efforts.

Much of this chapter shows how expenditures on final product, the left-
hand side of (1), are translated into the disposition of income earned in pro-
duction, the right-hand side of (1), through the income accounts. This exercise
serves several purposes. First, it explicitly justifies the identity (1), which is
basic to all the macroeconomic theory that follows, by showing the reader
how the National Income and Product Accounts “hang together.” Second, it
is designed to give the reader a feel for the quantities involved. Macroeconomic
theory, like all theory, involves a great deal of abstraction, and it will be useful
for the reader to be able to translate the theory, more or less continuously,
back into the relevant national accounts categories. Finally, a review of the
accounts introduces the reader to the categories of economic variables com-
monly dealt with in macroeconomic theory. The theory deals with aggregated
variables; a tour through the accounts makes clear what these aggregated cat-
egories are.

The next section of this chapter discusses some basic principles underlying
the accounts. We then introduce the idea of a circular flow of product and
income behind the GNP identity (1). Next, we describe the major expenditure
aggregates on the product side of the accounts and trace the income flows

back fo the income side. We finish this description of the accounts by looking
. \"'-———.
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at both the saving-investment balance in the economy and the distinction
between nominal, or money, GNP measured in current prices and real GNP
measured in base-year prices. Next, since much of our later discussion of
policy focuses on the government budget, we take a closer look at the govern-
ment sector of the accounts and compare it to the federal unified budget that
the President submits annually to Congress. Finally, we end the chapter by
raising some questions about the use of GNP as a measure of national welfare.

SOME PRINCIPLES BEHIND THE ACCOUNTS

A few basic ideas that underlie the construction of the accounts should be kept
in mind as we go through them. Here, four of these ideas, which seem partic-
ularly relevant to our purposes, are briefly discussed. Keeping an eye on them
will help prevent confusion in the later discussion.

The first point is that the accounts should aggregate economic variables
in a way that is useful for economic analysis. In general, this means that “like”
expenditures, or incomes, should be aggregated together, and “unlike” expen-
ditures should be separated. On the product side of the accounts, this principle
means that sectors of expenditure should be aggregated by who does the spend-
ing, that is, into expenditures by consumers, businesses, governments, and
foreigners. This is a useful way to aggregate, since presumably each of these
different kinds of expenditure is related to a different set of motivations, and
thus to a different set of other economic variables. For example, consumer
spending is probably related to consumer income and perhaps wealth, as we
see in some detail in Chapter 12; business investment may be related to such
variables as expected sales, profits, and the cost of capital, as Chapter 13 shows;
government spending is determined by a political process only distantly related
to consumer and business spending decisions; and net exports depend to a
great extent on foreign incomes and prices.

Second, the accounts measure the expenditure and income stream that
comes from current production of goods and services. Transactions that transfer
ownership of existing assets are, in general, not reflected in the accounts because
they do not involve current production. For example, an individual’s purchase
of a used car will enter the accounts only insofar as the purchase price exceeds
the sale price of the previous owner, reflecting some value added to the car by
the services and facilities of the used car dealer, which presumably facilitate
trading and thus add to output. In a case where the owner sells directly, the
transaction involves only the trade of one existing asset—the car—for another,
presumably cash or checking account deposits, with no value added by a used
car dealer. The transaction involving purely an asset exchange has no direct
effect on current production and thus does not enter into the national income
accounts. Of course, it may have indj
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since the mixture of assets on both sides has changed. The seller now has liquid
funds that may increase his or her spending, while the buyer may reduce
spending for just the opposite reason. But these are indirect effects that would
be observed, to the degree they occur, in current consumer expenditure items.

The last two points are related to the orientation of the accounts toward
the measurement of total output as an (obviously imperfect ) indicator of wel-
fare. Consistent with an individualistic view of welfare, consumer expenditure
is counted as final demand, rather than as an input to the labor force. This
treatment of consumer expenditure may seem obvious here. However, in any
forced-labor economy, such as a slave state, the consumption by the labor
force would be treated as a cost of maintaining the capital stock, just as is the
cost of maintaining plant and equipment in the United States. While the forced-
labor economy example is an extreme case, arguments have been made,’ for
example, to count the cost of transportation to and from work as a business
cost rather than a consumer expenditure.

The other related point is that, where possible, output is valued at market
price. This reflects the conclusion from microeconomics that, in a competitive
economy, the market price of a good represents its marginal utility to the
buyers, and the market price of a labor service represents its marginal disutility
to the sellers.

The procedure of valuing output at market price even in a competitive
economy can hold only for the output of the business sector; most government
services are not sold, and it is hard to measure output in the household sector.
Thus, these two sectors measure output as equal in value to input, while the
accounts measure business output, which is about 85 percent of GNP, at
market price. .

THE CIRCULAR FLOW OF PRODUCT AND INCOME

The flow of product and income in a simple two-sector economy with only
households and firms is shown in Figure 2-1. The top pair of arrows represents
product markets, in which the households exchange money for goods and
services provided by the firms. The dashed “Product measure” line cutting
these two arrows represents the product-side measure of GNP. This measures
the flow of output by the total expenditure by households on that flow..

The bottom pair of arrows represents factor markets, in which the firms
exchange money for the services provided by the households—wage payments
for labor services, profits for capital services. Again, the dashed “Income mea-
sure™ line represents the income side of GNP. It measures the flow of services
provided by households by the factor incomes they receive. These two flow
measures should give the same reading for GNP: output = GNP = income.

Here we should pgjnt out the importance of not double-counting when
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we measure GNP, that is, of not adding the product and income measures
together. The GNP loop of Figure 2-1 says that we can measure GNP by final
output or by total input; intermediate goods must not be counted in the final

output measure.

Another term for total input, measured by total factor income, is value
added. GNP measured by final output should be equal to GNP measured by
value added, as shown by the following example illustrated in Figure 2-2,
which traces the steps from the coal and iron mines to the final sale of a (all
steel?) car to a consumer. Suppose manufacture of a $10.0 thousand car mea-
sured at retail value takes $7.0 thousand worth of steel, which in turn requires
$2.0 thousand of coal and $4.0 thousand of iron to manufacture. Then we
have the chain of events shown in Figure 2-2, in which the mines, using only
capital and labor inputs, sell $6.0 thousand of output to the steel firm, which

adds $1.0 thousand in capital and labor costs to produce $7.0 thousand of

steel. The auto manufacturer adds another $2.5 thousand to make an auto
for $9.5 thousand, and the dealer adds $0.5 thousand in services to sell it at

$10.0 thousand to the consumer.
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Figure 2-2 Value added and final output.

Now GNP in this case can be measured either by the value of the final
sale, $10.0 thousand, which represents an upper loop transaction in Figure
2-1, or by value added in production, which represents the lower loop in
Figure 2-1. In the example, total value added is $6.0 thousand by the mines,
$1.0 thousand at the mill and $2.5 at the auto plant, and $0.5 by the dealer,
for a total of $10.0 thousand, the same as the final output measure of GNP.
Thus, when we look at the product-side measure of GNP, we should remember
that we’re looking at final output; the income side measures value added. _

Figure 2-1 obviously could be expanded to include a government, which
buys goods and services from firms and services from households in exchange
for money, and receives tax receipts, implicitly in exchange for government
services. We will not go into this expansion here, because the point on double-
counting can be made most easily in the context of Figure 2-1 as it stands.
We now turn to a description of U.S. national income and product as actually
measured in the official accounts, working toward a verification of the identity
of equation (1).

GNP ON THE PRODUCT SIDE

On the product side of the accounts, GNP can be measured as total expenditure
in final U.S. output, the upper loop of Figure 2-1. The accounts break down
this expenditure by four major sectors—consumer expenditure, business in-
vestment, government purchases, and exports. U.S. output can go to U.S.
consumers’ purchases of consumption goods output, C,; U.S. business pur-
chases of plant and equipment output plus residential investment, /,; U.S.
federal, state, and local governments’ purchases of U.S. output, G, and total
exports, X. Thus, we have as an allocation of total‘output,

GNP=CJ+IJ+04+X.' (2)

But U.S. consumers’ purchases of domestic output are equal to fotal consumer
expenditure C less imports of consumer goods, M,; U.S. business investment
purchases of equipment are equal to total equipment purchases 7 less capital
goods imports, M;; and government purchases of U.S. output are equal to
total government purchases, G, less purchases of foreign goods and, especially,
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services, such as maintaining U.S. embassies or armed forces abroad, for ex-
ample, M,. Thus, we also have as an allocation of total output,

GNP=(C-M)+(I-M)+(G—M,)+X
=C+I1+G+(X—-M), 3)

where M is total imports. Equation (3) is the basic product-side identity in
which total consumer expenditure, investment, government purchases, and
net exports add up to GNP. Another way to see the relation between the two
identities in (2) and (3) is shown in Table 2-1, where M, + M; + M, add up
to total imports. Read across, this table shows the relations between total
expenditures, domestic expenditures, and imports by sector, and, read down,
the table shows GNP.

The major product-side components of U.S. GNP for 1987 are shown
in Table 2-2. Besides scanning the numbers to get an idea of the relative size
of the sectors, the reader should notice several items. First, about 15 percent
of consumer expenditures are on durable goods, with a lifetime over one year.
There is some question concerning whether these should be treated as a separate
investment category, with the output of the goods entered as investment goods,
and consumer use of their services, measured by depreciation or an implicit
rental price, entered in consumer expenditure on services. For example, if all
consumer durables were owned by leasing firms, as is sometimes the case with
autos, sales of the goods would enter into business investment and the rental
price would enter into consumer expenditures.

A second related point is that around 30 percent of total investment is
in residential structures. Houses, of course, are the most important single con-
sumer durable, and they are treated in the accounts in exactly the way suggested
above for all consumer durables. All residential structures are entered in the
accounts as investment as they are being built—the Census Bureau measures
quarterly the value of residential construction put in place. In the case of rental
housing, rents enter consumer expenditure on services. For owner-occupied
housing, the OBE imputes a gross rental value to the house and adds it to
consumer expenditures on services; on the income side an imputed net rental

income is added.

Table 2-1 GNP ON THE PRODUCT SIDE
e

e

Cd=C'—Mc
Id=I—M,

G‘f:G—MR
X=X

GNP=C+I+G+ (X - M)
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Table 2-2 GNP AND ITS MAJOR COMPONENTS, 1987 ($ BILLION)

GROSS NATIONAL PRODUCT (GNP) $4527
PERSONAL CONSUMPTION EXPENDITURES 3012
Durable goods 422
Nondurable goods 998
Services 1592
GROSS PRIVATE DOMESTIC INVESTMENT 713
Business fixed investment 447
Structures 140
Producers’ durable equipment 307
Residential structures 227
Change in business inventories : 39
NET EXPORTS OF GOODS AND SERVICES —123
Exports 428
Imports 551
GOVERNMENT PURCHASES OF GOODS AND SERVICES 925
Federal 382
National defense 295
Other 87
State and local 543

Source: Survey of Current Business, July 1988.
Figures may not sum to totals due to rounding.

The last thing to notice about the investment component in this brief
review is that it includes investment in business inventories. This is the change
in the stock of inventories from the beginning of the accounting period to the
end. The change in inventory component is perhaps the most volatile secto:
of the accounts, at least on the product side, and it is important in our discussion
in Chapter 3 on the relationship between two interpretations of equation (1):
as an identity that always holds and as an equilibrium condition that is true
only when income and product are in equilibrium.

Finally, the breakdown of total government purchases of goods and ser-
vices between the federal defense, federal nondefense, and state and local cat-
egories should be noticed. Total state and local government purchases are
larger than total federal purchases. In addition, about 80 percent of federal
purchases are for national defense. This is because almost all federal defense
expenditures are purchases of goods and services—such items as tanks and
military pay—while only about 10 percent of nondefense expenditures are
purchases. The rest of these expenditures are transfer payments, interest pay-
ments, and grants to state and local government. These are not payments for
currently produced goods and services, and thus do not enter GNP directly.
Rather, they are recorded on the income side as offsets to tax receipts—as
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negative tax payments—as we will see in the discussion of the disposition of
national income.

GNP BY TYPE OF INCOME, AND NATIONAL INCOME

The translation of GNP at market price—the product-side measure of GNP
as measured by expenditure—to national income (NI)—the sum of factor
incomes earned in producing GNP—is shown in Table 2-3. Starting from
GNP, capital consumption allowances (CCA )—depreciation of plant, equip-
ment, and residential structures—are subtracted to obtain net national product
(NNP). CCA, of course, are part of business cash flow and also are a major
part of gross business saving, as we will see shortly. To state the basic identity
(1), which is in terms of GNP, in terms of NNP, we can subtract CCA from
I, making investment net, instead of gross, and from S, reducing the business
saving component of S to net, instead of gross, business saving.

There are one major and three very minor items between NNP and na-
tional income. The major item is indirect business tax (IBT) payments. These
represent the difference between what buyers pay for final product and what
sellers receive—the receipts from excise and sales taxes. Since it is the amount
that sellers receive, net of IBT, that is converted into factor payments, IBT
must be subtracted from NNP to go to national income, which is essentially
NNP measured at factor cost, rather than market price. IBT will enter the T
component of the income side of the GNP identity (1).

The first of the minor items between NNP and NI, business transfer
payments, is mainly business gifts to nonprofit foundations and write-offs of

Table 2-3 GNP BY TYPE OF INCOME, 1987 ($ BILLION)

GROSS NATIONAL PRODUCT (GNP) $4527
less Capital consumption allowances 480
NET NATIONAL PRODUCT (NNP) 4047
less indirect business taxes—— 366
Business a}rg:;&r_uayments. 28
Statistical discrepancy -8
plus Net subsidies to government enterprises 18
NATIONAL INCOME (NI) 3679
“Compensation of employees 2683
Proprietors’ income 313
Rental income of persons 18
Corporate profits 310
Net interest 354

Source: Survey of Current Business, July 1988.
Figures may not sum to totals due to rounding.
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bad debts. These must be subtracted because they are a part of business receipts
from sales that are not passed on as factor incomes. Later, in Table 2-4, we
will see that business transfers are added back in as we go from national income
to personal income.

The statistical discrepancy is the difference between GNP measured on
the income and product sides due to the fact that the statistical bases for the
two measurements are independent of, or at least different from, one another.
The income-side measure comes from such items as personal and corporate
tax returns and employment tax returns—payments into the social security
and unemployment compensation funds. The product-side measure is built
up from sales, inventory, and shipments data. The two measures will never
exactly coincide. A negative discrepancy says that the income-side measure is
greater than the product side. The statistical discrepancy is included in saving
in the GNP identity; measured income that does not show up in product-side
expenditures is assumed to be saved.

The other minor item between NNP and NI is net subsidies paid by
governments to government enterprises, such as the Tennessee Valley Au-
thority (TVA) or state liquor stores. These enterprises are in the business
sector, so on the product side their output is measured as sales value, But if
they incur losses, on balance, their payments to factor incomes for current
production exceed the value of their output by the amount of the loss, which
is, in turn, made up by a net subsidy from government. So these net subsidies
must be added in to NNP to get NI. These net subsidies enter the basic GNP
identity (1) as negative tax payments on the income side.

The last five lines of Table 2-3 show the breakdown of national income
by factor shares, before direct tax payments. These are, then, gross factor in-
comes. The categories of factor incomes should be self-explanatory. In an
effort to measure only real contributions to GNP, proprietors’ income, rental
income, and corporate profits are adjusted for depreciation through capital
consumption allowances. Proprietors’ income and corporate profits are also
shown net of capital gains due to price increases on existing inventory holdings
by including inventory valuation adjustments.

If we exclude proprietors’ income, the share of national income going to
compensation of employees in 1987 was about 80 percent, with 20 percent
for property income. Therefore, these would be the shares of national income
to labor and capital if proprietors’ income were divided proportionately to
total national income. It is, however, very difficult to determine what fraction
of proprietors’ income is due to the store-owner’s capital and what fraction is
due to his or her labor. If it were all capital income, the labor share would
have been about 73 percent in 1987; if it were all labor income, the labor share
would have been about 81 percent.



A REVIEW OF THE NATIONAL INCOME AND PRODUCT ACCOUNTS 25

THE DISPOSITION OF NATIONAL INCOME

The final step in our review of the accounts is to allocate GNP and national
income among the income-side components of the GNP identity, consumer
expenditure C, saving S, tax payments T, and private transfers to foreigners
R,. We do this by going down the income side from GNP to national income
to personal income to disposable personal income to consumer expenditure,
allocating each item that is taken out of GNP along the way to S, T, or R,
so that at the end, when only C is left, we have asum C + S+ T + Ry that
equals GNP. :

The steps from GNP down to consumer expenditure on the income side
are shown in Table 2-4, allocated among S, T, and R,. The reader should
notice that since the components C + § + T + R add up to GNP, the items
that are added in going down the income side from GNP at the top of Table
2-4 to consumer expenditure at the bottom are either subtracted in the allo-
cation of the items to S, 7, and R, or canceled out by subtraction farther
down in the progression to consumer expenditure.

The three items that are subtracted in allocation to an income-side cat-
egory are net subsidies to government enterprises—*“Net subsidies™ in Table
2-4—government transfer payments, and government interest, which are all
offsets to tax revenues 7. Thus, the total for 7' on the income side is the net
tax revenue—the net withdrawal from the income stream caused by the com-
bined tax receipts less transfer payments of the federal, state, and local gov-
ermments. Viewed another way, government transfer payments for such items
as social security, unemployment compensation, and public assistance are nof
payments for current output, and therefore not in &, but rather negative tax
payments to be included with a minus sign in 7.

The other plus items going from GNP to consumer expenditure—personal
interest payments and business transfer payments—are canceled by subtraction
of items elsewhere in the same chain from GNP to consumer expenditure,
Thus, the sum C + .8 + T + R, does, in fact, add up to GNP.

In the last section we discussed the items between GNP and NI. Here we
can briefly discuss the items in Table 2-4 between NI and consumer expen-
diture. Going from NI to personal income (PI) involves subtracting factor
incomes that do not get passed on to persons as gross before-tax income and
adding items that enter PI but are not in NI. The fourth item under NI in
Table 2-4, net business saving, is linked to the first item, corporate profits, by
the following definition:

Net business _ Corporate _ Corporate _ . -, 1o ()
saving profits profits tax
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Table 2-4 ALLOCATION OF GNP ON THE INCOME SIDE, 1987 ($ BILLION)

GNP $4527———=Y 4527
less Capital consumption allowances 480
NNP 4047
less indirect business taxes 366
Business transfer payments 28 \
Statistical discrepancy =X
plus Net subsidies) 18¢) S 657
NI : 3679
less Corporate profits 310
; Corporate profits tax 134
+ Dividends 96
Net business saving 81
Net interest 354
Contributions for social insurance 399
Dividends received by government 7
plus Government transfer payments 5212
Personal interest income 527 T 856
Net interest 354
Interest paid by government to persons
and business l92‘/
less Interest received by government 110
Interest paid by consumers to business 92
Dividends A 89
Business Transfer Payments 28
PERSONAL INCOME (PI) 3780
less Personal tax payments . 570
DISPOSABLE PERSONAL INCOME (DPI) 3210
less Personal saving 104
Transfers to foreigners : 1 R¢ 1
Interest paid by consumers to business 92
CONSUMER EXPENDITURE 3012 C 3012

Source: Survey of Current Business, July 1988,
Figures may not sum to totals due to rounding

Thus, net business saving is the same as retained earnings, the fraction of
profits not paid out in taxes or dividends. Net business saving plus CCA is
gross business saving.

Contributions for social insurance (CSI) include both employer and em-
ployee payments of social security taxes, unemployment compensation taxes,
and the like. These are taken out going from NI to PI and are part of govern-
ment receipts in the accounts.

As shown above, government transfers and interest payments are added
to NI and are treated as negative entries in 7. These payments redistribute
income between the (overlapping) groups who pay taxes, on the one hand,
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.and those who receive transfer payments and interest on government debt,
on the other hand.

The rest of the entnies are straightforward. Personal interest, business
transfers, and dividends are canceled elsewhere. Personal tax payments, allo-
cated to T, take us from PI to disposable personal income (DPI), which is
personal income after taxes. Personal tax payments also include expenditures
for such items as tolls and licenses. DPI is divided into personal saving which
enters S, transfers to foreipners—remittances to relatives in the old country,
personal interest payments that cancel the previous addition going from NI
to P1, and ¢~nsumer expenditure.

SUMMARY OF THE GNP IDENTITY

The final allocation of DPI finishes the allocation of GNP to the income-side
components C + .5+ T+ R;. In Table 2-2 we show the composition of GNP
on the product side of the accounts, Table 2-3 shows the translation from
GNP to NI and the composition of NI by factor incomes. Finally, Table 2-4
demonstrates how GNP and NI are allocated between the income-side com-
ponents. This verifies the basic GNP identity.

CH+I+G+(X—M)=GNP=C+S+T+R;, (5)

which plays an important anatytical role throughout the rest of this book. Two
other versions of this identity, the saving-investment balance and the real GNP
identity, are atso important in our analysis; 50 we will introduce them here.

The Saving-Investment Balance

Implied in the GNP identity of equation (5) is another identity that shows
the equality between, roughly speaking, saving and investment in the economy.
This saving-investment identity will become an important analytical concept
in Chapter 3, so it is useful to introduce it here as a natural derivative from
the GNP identjty.

If we subtract consumer expenditure C from both sides of the GNP iden-
tity (5), we obtain the saving-investment identity,

I+G+(X—-My=S+T+R, (6)

The sum on the left-hand side of (6) represents total output nof going to
consumer expenditure, and the right-hand sum gives total income of consumers
that is not spent. If we loosely identify nonconsumed output as investment of
one kind or another, and income not going to consumer expenditure as savin®
then equation (6) can be interpreted as an investment = saving identity.
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In a closed economy, or one in which net exports and private transfer
payments to foreigners are small, the (X — M) and R,terms can be dropped
from equation (6) for analytical purposes. If we do this, and move government
purchases G over to the right-hand side, we obtain

I=S+(T-G), (7

as another version of the saving-investment identity. This says that private
investment / must be equal to the sum of private saving S plus net government
saving T'— (. The latter is the total federal, state, and local government surplus.
Output going to business investment plus residential construction must be
equal to the sum of private saving—after-tax income not spent—plus the net
government surplus.

Nominal and Real GNP

GNP can be measured either at current prices, as we have assumed implicitly
up to this point, or in rea/ terms using some base-year prices. Nominal, or
money, GNP, measured at current prices, is simply the total national outpuf
in dollar terms. Real GNP must be built up by dividing by the relevant price
index each subsector of nominal GNP such as consumer expenditure on du-
rables or business purchases of electrical equipment,

When each GNP component is thus “deflated” by the relevant price
index, we have the real GNP identity,

gnp=c+i+g+(x—m). (8)

Here we are establishing the convention-of using capital letters to denote nom-
inal values, while small letters denote real values. If P; is the price index for
investment, for example, then 7 = P, -/, and real investment i in equation (8)
is obtained by. dividing nominal investment / by P;. _

Dividing real GNP from equation (8) into nominal GNP gives us the
implicit deflator for GNP, the comprehensive price index P defined by

GNP

gnp
This relationship is extremely important to our analysis of income determi-
nation in Part II. There we explain movements in real output, gnp, and the
price level, P. Changes in nominal GNP are determined analytically by the
identity GNP = P-gnp.

This completes our survey of the GNP accounts and the basic identities
they contain. All three identities—income equals product, saving equals in-
vestment, and nominal GNP equals real gnp times the price index—are im-
portant for later analysis of employment level and price level determination.

P=

©)
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Now we can turn to another important aggregate in the accounts, the federal
government budget. '

THE GOVERNMENT SECTOR IN THE ACCOUNTS

Since much of our discussion of macroeconomic policy in the following chap-
ters focuses on the results, under various conditions, of changing government
spending and 1ax decisions, the next few pages of this chapter concentrate on
the (1otal) government sector in the national income accounts and the relation
between the federal NIPA sector and the unified budget that is presented to
Congress by the President in January each year as the budget plan of the
United States. First, we take a closer look at the government sector and identify
the G and 7 variables in the basic GNP identity,

C + 1 +G+(X-M=GNP= C + § + T +R,,
$3012 713 925 —123 4527 3012 657 856 1

1Y)

where the values of the major GNP components in 1987 are shown.

Table 2-5 shows the combined federal, state, and local government sector
in the accounts for 1987, The entries in Table 2-5 must be consistent with
those of the product- and income-side Tables 2-2 and 2-4. Our focus here is
on the definition of G and 7 in the basic GNP identity (10).

. On the product side, measuring expenditure on current output of goods
and services, the G entry is total government purchases of goods and services
only—$925 billion in 1987—not total government expenditure. The reader
should verify this in Table 2-2. On the income side, the tax entry T'is net tax

Table 2-5 GOVERNMENT SECTOR IN THE NIPA, 1687 ($ BILLION)

Expenditures Raceipts
Purchase of goods and services  $925 Personal tax $570
Transfer payments 533 Corporate profits tax 134
To persons 521 Indirect business tax 366
To foreigners 12 Contributions for social insurance 399
Interest paid 216
To persons and business 192
To foreigners 24
Less interest received 110
Less dividends received 7
Net subsidies 18
.Total Expenditures 1574 Total Receipts 1469

Source: Survey of Current Business, July 1988.
Figures may not sum to totals due to rounding.

P
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receipts—3$856 billion in 1987. This number can be obtained by subtracting
from gross tax receipts—$1469 billion—the sum of transfer payments “to
persons,” net interest paid to residents, and net subsidies less dividends received
by government—$613 billion. The reader should be able to locate each of
these entries in Table 2-5. These items are government additions to the income
stream, not in compensation for currently provided services. The tax item on
the income side, 7, thus measures ne! withdrawals by government from the
income stream. Of the $1469 billion gross tax receipts in 1987, $613 billion
was returned to the public in a pure redistribution of income.

We should note here that $36 billion government interest and transfer
payments to foreigners—foreign aid and retirement for foreigners—are not
netted against gross tax receipts in calculating 7. This is because transfers to
foreigners are not payments returned to the U.S. income strearn but are funds
transferred abroad. While these funds may indirectly stimulate U.S. exports,
the transfer itself does not enter the accounts.

The federal government sector of the accounts is shown in Table 2-6.
With one exception, the items in Table 2-6 can be subtracted from those in
Table 2-5 to get the state and local government sector. The one exception is
the federal expenditure item, “Grants-in-aid,” which are federal grants to state
and local governments under such varied programs as the highway trust fund
and public assistance. In general, under the grant programs, the federal gov-
ernment provides funds to “match” state and local expenditures for the spec-
ified program under a fixed formula. For example, the federal government
provides about $30 for every $10 of state funds in the child welfare services
program. These grants, which are entered as expenditures in the federal ac-

Table 2-6 FEDERAL GOVERNMENT SECTOR IN THE NIPA, 1987 ($ BILLION)

Expenditures Receipts
Purchases of goods and
services $382 Personal tax ; $406
Transfer payments 414 Corporate profits tax 106
To persons 402 Indirect business tax 54
To foreigners 12 Contributions for social insurance 351
Grants-in-aid ' 103
Interest paid 163
To persons and business 138
To foreigners 24
Less interest received 19
Net subsidies 32
Total Expenditures 1074 Total Receipts 917

Source: Survey of Current Business, July 1988,
Figures may not sum to totals due to rounding.
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count, are entered as receipts in the state and local account. When the two
accounts are consolidated into the total government account, as is done in
Table 2-5, this intragovernment transfer payment cancels cut and the grants
item disappears.

The federal sector in the national income accounts is not a budget in the
legislative, accounting, or control sense. It is more a record of the economic
activity of the federal government in the national accounts. However, the
federal NIPA sector is very close, both in coverage and measurement, to the
expenditure account of the unified budget, which is now presented in January
of each year for the fiscal year beginning the following October 1. Before fiscal
year 1977, the budgeting period ran from July 1 to June 30. The federal NIPA
sector and the unified budget totals for fiscal year 1987, which ran from October
1986 through October 1987, are shown in Table 2-7.

The unified budget separates expenditures and tax receipts, in the ex-
penditure account, from loan activities, in the loan account. This corresponds
to the NIPA exclusion of asset transfers. The unified budget then records a
total surplus that is the difference between the expenditure account surplus
and net lending. The latter item is added to (or subtracted from ) expenditures
to make up “Outlays.”

Generally, the differences between the unified budget measure of federal
receipts and expenditures and that of the federal NIPA sector are in the timing
with which various transactions are recorded. Both budgets ideally record ex-
penditures as they accrue and receipts as they become liabilities to the gov-
ernment. In practice, a few differences remain.

Expenditures other than purchases of goods and services—transfers, in-
terest, grants, and subsidies—are recorded in both budgets when checks are

Table 2-7 FEDERAL NIPA SECTOR AND UNIFIED BUDGET,
FISCAL YEAR 1987 ($ BILLION)

NIPA Unified Budget
EXPENDITURE ACCOUNT
Receipts $906 Receipts $854
Expenditures 1055 Expenditures 1005
Surplus —151
LOAN ACCOUNT
Net lending —6
TOTAL BUDGET
Receipts 854
Qutlays 999
Surplus —149 Surplus —145

Source: Economic Report of the President, Table B-78, Washington, D.C.: Government
Printing Office, February [988.



32 AN IN'I'FIODUCTlON TO MACROECONOMICS

issued. However, purchases are recorded in the unified budget as they accrue,
while in the NIPA sector they are recorded upon delivery, with the exception
of construction, which is recorded as it is put in place. The accrual-delivery
lag can make a significant difference in the case of items such as ships and
other large hard goods.

In these cases, the unified budget records the accrual of expenditures
through progress payments made to contractors. The federal NIPA sector,
however, subtracts a factor related to progress payments from total purchases
as the item is being built, and then records the total value as an expenditure
upon delivery. Thus, while the item is under construction, it adds to inventories
in the national income accounts through work-in-progress inventories. When
it is delivered, inventories are reduced and federal purchases go up by the
inventory reduction plus the addition to value in the final accounting period.
Thus, the federal NIPA sector treatment does not affect the level of GNP, but
it does affect the distribution of federal hard-goods purchases between inventory
investment and federal purchases while items are under construction and pro-
gress payments are being made.

On the receipts side, both budgets record corporate profits taxes as the
liabilities accrue. The unified budget, however, records personal taxes and
contributions for social insurance as they are paid, while the federal NIPA
sector estimates their accrual. This can make a difference when tax laws are
changing—as was the case in 1968 with the income tax surcharge. Since the
personal tax period is generally the calendar year, the federal sector in the
accounts spread the 1968 personal tax liability due to the surcharge enacted
in July 1968 over the entire year of 1968, while the unified budget counted
the receipts in the second half of 1968 as all falling within fiscal year 1969.
This was, of course, during the period when the fiscal year ran from July
to June. Aside from these fairly small differences, the unified budget—the
legislated financial control document—is now fairly close to the economic
measure of the federal government’s impact on the economy in the national
income accounts.

GNP AS A WELFARE MEASURE

There are difficulties on at least two levels in interpreting GNP as a welfare
measure. The objective of this book is to describe the theory of the determinants
of the level of employment and the rate of growth of national output and not
to evaluate any particular indicator of social welfare. Since there are fairly
clear statistical and analytical relationships between real GNP, the price level,
and the unemployment rate, all as presently measured, real GNP as currently
measured is a satisfactory concept for our purposes. But the. subject of this
book isn’t the only important subject in economics, and we should not leave
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the reader thinking that real GNP is a satisfactory general measure of economic
welfare, even though it will adequately serve our analytical ends.

Market and Nonmarket Transactions

The most obvious deficiency of the accounts is that they exclude nonmarket
transactions. If two people exchange services in a barter arrangement, the
output involved is not measured in GNP. But if they incorporate and seil each
other the services, the output is counted. Thus, the accounts are sensitive to
the extent to which transactions are conducted through established markets
in the monetary sector, as opposed to individual barter transactions.

The main instance of the exclusion of nonmarket transactions in the
accounts is the fact that housewives’ services are not counted, since no market
transaction is involved in the provision of the services. Presumably housewives’
services are worth the average wage in the economy in the absence of discrim-
ination against women. Thus, if thetr services were correctly valued, the mea-
sured output of the household sector of the economy would rise by perhaps
$440 billion—about 25 million women aged 16-64 and not in the labor force
working 8 hours a day at home for an average wage of $8.98 an hour.

As long as the ratio between the volume of market and nonmarket trans-
actions is fairly stable, a change in measured real GNP will correspond to a
change in actual market and nonmarket output. But as a country develops
with increasing labor specialization, the ratio of market to nonmarket trans-
actions will rise. This will bring an increase in measured GNP due simply to
the increase in the monetary, or market, sector of the economy. Real output
will rise, but the extent of this increase will be overstated by the shift from a
largely nonmarket economy to a largely market economy.

Externalities and the Social Value of Output

Another problem involved in using real GNP as a welfare measure has tn do
with the assumption that market prices approximate the social vatue of outy: 1.
Suppose a steel plant produces both steel, which enters GNP at market price,
and smoke, which is given away free—that is, the steel company doesn’t have
to pay the consumers for its ill-effects—and thus doesn’t enter GNP. In this
case the social value of the plant’s output s less than the private value to the
steel firm that enters GNP.

In the case of these externalities where undesirable output is produced
but private costs are not assessed for it—it is not infernalized to the producer—
measured real GNP will overstate the social value of output. If firms were
required to absorb the costs of not polluting, nominal GNP might not im-
mediately change, but the costs and price of private output would rise so that
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measured real GNP would fall. The drop in real GNP would correspond to
the deduction from the value of private output that would come from rec-
ognizing the negative value of the output of pollution.

The measurement of real GNP in the case of externalities, as well as
nonmarket transactions, could be adjusted to reflect true social values. The
costs of pollution can be estimated, and a value can be imputed to nonmarket
output, so that a rough adjustment to GNP can be made for these factors. As
economic data are improved, the implicit value of work in the home is rec-
ognized, and the costs of pollution are internalized, measured GNP should
become a better approximation of social welfare.

This completes our brief survey of the National Income and Product
Accounts and the federal budget. We will now use the product = GNP =
income identity expressed in equation (1) to begin analysis of the determination
of the level of national output and income.
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chapter

Introduction to Income
Determination: The Multiplier

In the national income accounts, GNP can be viewed as a flow of either product
or income. In either case the total value (at market prices) of goods and services
produced in the economy is the same, so that we have the basic GNP identity,

C+I+G+(X_M)=GNP=C+S+T+Rf, (1)

where " C = total value of consumption expenditure
I = total value of investment expenditure
G = government purchases of goods and services
(X — M) = net exports of goods and services
S = gross private saving (business saving + personal saving
+ depreciation)
T = net tax revenues (tax revenue minus domestic transfer
payments, net interest paid, and net subsidies)
R,= tgtal pri_\[a_tg_t_ransfer payments to foreigners
Since the foreign sector in the U.S. economy is very small (as we saw in
Chapter 2), for analytical purposes here we consider the United States to be
a closed economy. The foreign sector is reintroduced in Chapter 17, in terms
of both flows of goods and services and monetary flows. But for the present,
eliminating the relatively minor foreign component from the GNP identity
/(1) gives us the following version of that identity,
CH+I+G=Y=C+85+7T _ 2)

where Y is the standard symbol for national income, or GNP.

35
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Equation (2) can be interpreted as a GNP identity, a net national product
(NNP) identity, or a national income (NI) identity. If Y is defined as GNP,
then C, 7, and G are valued at market prices, including indirect business taxes
(IBT) which, on the other side of the identity, are included in 7. Also, if Y is
defined as GNP, I is gross private investment and S is gross private saving. If
we subtract capital consumption allowances both from / to get net investment
and from S to get net private saving, equation (2) is an identity for ¥ = NNP.
If, in addition, we value C, net /, and G at factor prices, subtracting IBT from
both sides of the identity, equation (2) becomes an identity for ¥ = NI. This
chapter, all of Part I, and a good deal of Part 111 focus on the problem of the
determination of the equilibrium level of national income and product (or
output). For analytical purposes it will not matter much whether we define
Y, national income, and output, to include or exclude depreciation and IBT.
Thus, in these chapters Y stands for both income and output.

National income, Y, is measured at current price levels and is frequently
referred to as money or nominal GNP. Nominal Y can be broken down into
a price component, P, and a real output component, y; so that Y = P- y. In the
national income accounts, discussed in Chapter 2, real output is measured on
a disaggregated basis by dividing (or “deflating’) the various components of
output in nominal terms by the relevant price indices. These disaggregated
real ¢, i, and g components then are added up to total real output y. This is
then divided into total nominal output Y to obtain the implicit price deflator
for GNP, P. Thus, we have a real output identity,

ctitg=y=c+s+1t, (3)

corresponding to the nominal GNP identity of equation (2). We will use this
notation throughout Parts II to I'V: capital letters stand for nominal amounts,
and small letters stand for real amounts, so that, for example, ¥ = P- y.
This breakdown of nominal output into price and real output components
is essential for the analysis of income determination in Parts II and III. Changes
in employment and unemployment are related to changes in real output y,
while, in a way, changes in the price level P are what we mean by inflation or
deflation. In this chapter, and in Chapters 4 and 5 in Part I, we look at the
effects of shifts in demand factors on the level of real output assuming the
price level Pis fixed. In the rest of Part II, Chapters 6 through 11, we investigate
the factors determining the price level in the economy, so that by the end of
Part II we have a fairly complete economic system which determines both P
and y. In this chapter we review the simplest models of income determination
and multipliers from the principles course starting with the basic identity

ctitg=y=c+s+1t ‘ (3)
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THE SAVING-INVESTMENT BALANCE

Subtracting the real consumption component from each side of equation (3)
gives us

y—c=i+g and y—c=s§5+4
so that
i+g=s5+1 4)

is just another way to express the basic real identity (3). Equation (4) expresses
the saving-investment balance implicit in the basic GNP identity. On the prod-
uct side, i + g is the amount of real output that does not go to consumer
expenditure, while on the income side, s + £ is the amount of consumer income
that is not spent. These two sums are the same, by definition, in the accounts.
The use of resources in the private sector to produce output #o! for sale to
consumers—: + g—must equal the amount of income that consumers do not
spend—s + L.

By moving the g term to the night-hand side of (4), we obtain another
expression for the saving-investment balance,

i=s+(t—8). (5)

Here i is total private investment {gross or net, depending on the definition
of y), s is total private saving, and (¢ — &) is the government surplus, which
may be thought of as net government saving. The sum of private saving and
the government’s surplus must, by definition, equal private investment in the
national income accounts.

PLANNED AND REALIZED INVESTMENT

Embedded in the investment component | of equations (3) and (4) are both
intended investment, i, that is, investment that is part of producers’ plans,
and unintended investment, that is, unforeseen changes in inventories, Ainv,
that come about because of unexpected changes in the level of consumption
demand, or, in general, final sales. Intended investment i can, of course, include
some planned amount of inventory accumulation: in a growing economy de-
sired inventories would probably grow in line with final sales. But in addition
to planned inventory accumulation, total investment will include an unplanned
(and undesired) inventory change, Ainv, which can be positive, negative, or
zero, depending on whether sales are smaller, greater, or no different than
expected. This gives us for the investment component in equation (4),

i=1i+ Ainv. (6)
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Replacing the investment component in the saving-investment balance
(4) gives us i~

i+ Ainv+g=s+1 (7)

and addilig real consumer expenditure ¢ back into (7) converts it back into
the national income identity

ctit+Ainv+g=y=c+s+1t (8)

this is the first step toward converting the accounting identities of equations
(3) and (4) into equilibrium conditions determining the level of income .

The Ainv component is now a balancing item in the GNP identity (8).
If, for example, people suddenly decide to reduce saving and increase consumer
expenditure, the increase in spending will bring a drop in inventories as sellers
meet the unexpected increase in demand by selling from inventory so that
Ainv < 0. This is an unexpected or involuntary decumulation of inventories.
The negative Ainv entry in (8) will balance, initially, the ¢ increase on the
output side, while the ¢ and s changes balance on the income side, maintaining
the GNP identity at the preexisting level of income.

But this involuntary drop in inventories will cause sellers to increase
orders to meet the higher sales level, leading to an increase in production and
a change in y. Thus, the preexisting level of income is no longer at an equi-
librium level. It is only when producers and retailers are selling as expected,
so that Ainv = 0 and realized investment / equals planned investment i, that
income is at an equilibrium level. In that case, there is nothing in the current
situation to change producers’ or sellers’ behavior, and thus to change the
level of income.

THE TAX, CONSUMPTION, AND SAVING FUNCTIONS

The next step in developing the conditions for income to be in equilibrium is
recognition that tax payments, consumer spending, and saving are all likely
to depend on the level of income. Each of these will be an increasing function
of the level of income. In particular, tax revenue is a function of gross in-
come ),
=1(y); >0, 9)
and consumer expenditure and saving are functions of disposable (after-tax)
income y — 1(y), '
c=e(Psily)); ¢'>0; (10)

s=s(y—1(y)); si=0 (11)
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Equation (9) gives the level of tax revenue for any given level of income y.
This function comes from the country’s tax law. The slope of the tax function,
giving the change in tax revenue with a change in income, ' = dt/dy, is
positive. Equations (10} and (11) give the split of disposable income between
consumption and saving, both of which increase with disposable income, so
that both ¢’ and s’ are positive If saving and consumer spending exhaust
disposable income, then ¢’ + s' = 1, since all of a changc in disposable income
must be allocated between ¢ and s.

The tax, consumption, and saving schedules are shown in Figure 3-1,
which plots total income on the horizontal axis and uses of income—¢, ¢, and
s—on the vertical axis. Since the sum of uses of income must equal income,
for any income level like y, in Figure 3-1 we can add up the uses of income
to the 45° line where, by construction, uses = total income. At income level
Yo in Figure 3-1, the government takes tax revenue #{ )} and consumers split
their disposable income, y; — #(10), between consumer expenditure, ¢, and
saving, s, as shown, As income increases along the horizontal axis, each of the
wedges showing ¢, ¢, and s gets wider, so that, in general, an increase in y will
increase ¢, ¢, and s. In particular, saving rises with the level of before-tax income
¥, so that as y increases the sum (s + ¢) also increases. We can compute the
expression for the change in (s + ¢) as y changes, d(s + t)/dy as follows.
Starting with

s+e=s5(y—t(y))+ 1),
we can compute the total differential of this equation,

Uses of
Income

/

s(ye— t(yo))

" elye— t{yeh)

?—

t(yg)

Incotne

Yo
Figure 3-1 Tax, consumption, and saving functions.
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d('s +1)=s5"-(dy—t' dy)+1'dy
=s'(1 —t")dy+1tdy,
so that
d(s+1) _ o
dy
If total private saving is about 20 percent of national income less tax revenue,

and tax revenue is also about 20 percent of national income, then the slope
of this total social saving function is

d(s+1)
dy
that is, about 36 percent of an increase in income will g0 to taxes and saving.

The important point here, however, is just that as y rises (s + 1) also increases.
This fact is crucial for the stability of equilibrium income.

W(l=1)+1.

=0.2(1 - 0.2) + 0.2 = 0.36,

DETERMINATION OF EQUILIBRIUM INCOME

We can now bring together the material developed in the last two sections
into a simple model of the determination of equilibrium income. The national
income accounts identity (7) gave us the saving-investment balance equation,

i+ Ainv+g=s5+1,

where Ainv is unexpected, or involuntary, inventory changes. This equation
is true, by definition, all the time. But income is at its equilibrium level—that
is, sales are going as expected—only when Ainv = 0, and

i+g=s(y—uy)+uy). (12)

Equation (12) is an equilibrium condition for income y. When income is at
the level where saving plus tax revenue ( as functions of income) equal planned
investment plus government spending, then unexpected Ainv equals zero, sales
expectations are being realized, and there is no tendency for income and output
to change. If income is higher than that level which satisfies equation (12), (s
+ t) will exceed planned (7 + g), sales will be low, and Ainv will be positive.
The identity ( 7) will still hold with Ainv = (s +t) — (7 + g), but income will
not be at its equilibrium level because sellers will be cutting back orders to
reduce unwanted inventory stocks, and production and income will be falling.
This will continue until income falls enough to bring (s + t) down to (i + g)
and reduce Ainv to zero, bringing sales expectations and realizations back in
line with each other.
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Thus, from equation (7)), if at an initial level ofincome jy, (5 + 1) exceeds
(r+g), Ainv > 0. If this is the case, the economy is not in equilibrium because
final sales are less than producers and sellers expected. Therefore, producers
will reduce their expectations and begin to reduce production. As they do that,
income wiil fall so that its time rate of change is negative, that is, dy/dt < 0.
(Here dv/dr is the rate of change of income, where ¢ equals time. While there
15 some potential for confusion because we are using 7 for time and () for
the tax function, it seemed best to use this standard notation. The text is
explictt as to the use of f where it is necessary to avoid confusion.) Conversely,
if (s + 1) < (r+ g), Aint must be negative, producers will expand output to
meet the unexpected increase in demand, and income will rise, that is, dy/dt
> (.

The Stability of Equilibrium Income

The determination of the equilibirum level of income is shown graphically tn
Figure 3-2. In Figure 3-2(a}, s + thasa positive slope because of the assu mption
that both 5 and 7 are increasing functions of y, described in the previous section.
We have also assumed that 7 and g are fixed independently of the level of ¥
so that the i + g line is horizontal. The point at which s + 1t = 7 + g, that is,
where the two lines cross, determines the equilibrium level of income y, that
satisfies equilibrium condition (12).

We can further see that this equilibrium is a srable one. In other words.
if outside forces cause the system to move away from the equilibrium point,
it will tend to settle back to equilibrium at ye. Atalevel of income 34 in Figure
3-2{(a), to the right of ., saving plus tax revenue is greater than planned 7
+ g. This means that people are buying less than sellers expected at that level
of income, causing an unexpected inventory accumulation of amount Ainvg.

" The inventory accumulation is just enough to maintain the saving-investment
balance in the national income accounts, since at 1y,

gt Alnvy = S(y — () + {1y}

But since Ainvg > 0, producers will cut back on production, causing income
to decrease toward ye. Conversely, to the left of Ye. where income is at 3y,
saving plus tax revenue is less than 7+ g This means that peopie are buying
more than sellers anticipated, causing an unexpected reduction of inventories
of amount Asnv| . Producers will then expand production to satisfy this greater
demand, causing income to increase toward ye. Thus, the equilibrium level
of income yy, is stable.

This situation is demonstrated in the phase diagram of Figure 3-2(h),
which plots the rate of change of income over time dv/dr, on the vertical axis
against the level of income itself on the horizontal axis. As has been described
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Figure 3-2 Equilibrium national income.

in the last few paragraphs, to the left of yg, where y < yg, the phase diagram
shows dy/dt positive, so y is increasing. To the right of yg, dy/dl is negative,
so y is decreasing. Thus, any disturbance of y, moving it away from yg, will
be followed by a movement back toward y; through the inventory mechanism
described above; yg is a stable equilibrium.

In general, in a phase diagram such as Figure 3-2(b), equilibrium is
reached at the level of income (or whatever variable is plotted on the horizontal
axis) where the phase curve crosses the axis and the rate of change is zero. If
y reaches yg, it has no tendency to move away from yg since dy/d!t is zero.
Moreover, if the phase curve crosses the horizontal axis moving down from
left to right, the equilibrium will be stable, since if y begins below yg, as in
Figure 3-2(b), dy/dt is positive, so y rises; if y begins above yg, dy/dt is
negative, so y falls; If the phase curve had a positive slope at y, the equilibrium
would be unstable; once y moved away from y initially, it would continue to
move away. To sum up, in Figure 3-2(b), at y; where Ainv = 0, the rate of
change of income dy/dt is 0, and the system is in equilibrium. To the left of
y&, where Ainv < 0, income tends to increase, hence dy/dt > 0. To the right
of yg, where Ainv > 0, income decreases and dy/dt > 0. Thus, y is a stable
equilibrium.



INTRODUCTION TO INCOME DETERAMINATION: THE MULTIPLIER 43

This explanation of the equilibrium level of income contains one im-
portant oversimplification. At y, unexpected inventories accumulated, causing
producers to decrease their production until there was no further unexpected
inventory accumulation at Ve, where Ainv = . However, although no new
unwanted inventories are accumulated at Ye, producers and sellers are still
faced with that unwanted stock of inventories that accumulated before they
made their adjustments. In order to work off that stock, they may cut intended
inventory accumulation slightly, shifting the 7 + ¢ line of Figure 3-2(a) down
a bit as excess inventories are reduced. Eventually, however, the desired level
of inventory accumulation included in 7 will return to its original level, and
equilibrium income will be restored at y.

Shifts in the Saving Function

Now that we have seen that the equilibrium level of income determined by
equation (12) is stable, it is useful to look at the effects of shifts in the saving
function to see better how this simple model of income determination works.
In particular, consider the effect of an increase in the desire to save. This can
be shown graphically as an upward shift in the 5 + ¢ function to s, + ¢ in
Figure 3-3. At any given level of income, people now save more than before,
In Figure 3-1, this shift would be shown by a widening of the saving wedge at
the expense of the consumption wedge. At the initial equilibrium level of
income )y, with the new saving function, s + 7 exceeds planned 7 + g, which
results in an unintended increase in inventories of Ainvy. As we have seen,
this will cause producers to cut production until Ajny = 0, where y reaches a
new equilibrium at y;, which brings a return to the original level of saving,
but at a lower level of income. Thus, in a situation where 7 + g is fixed ex-
ogenously, an exogenous increase in the desire to save leads 1o an unchanged
level of s + ¢ but at a lower level of income.

If we change the assumption that i and & are fixed independently of y,

s+t
/ sl:f"'t

s+t
i+g

Figure 3-3 Shifts in saving behavior.
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Figure 3-4 The "“paradox of thrift."

we can observe the possibility of what has been called the paradox of thrift.
Suppose that, as shown in Figure 3-4, i + gis an increasing function of income.
That is, as the level of income increases, planned investment and or government
purchases rise. This gives the i + g line a positive slope in Figure 3-4. Now we
can see that an autonomous shift upward in saving to s, + ¢ not only causes
a decrease in the level of income from y, to y,, but also brings a decrease in
the level of realized s + 1. Thus, an increase in the desire to save can lead
ultimately to a decrease in the realized level of s + ¢, since the drop in income
reduces planned investment. This is the so-called paradox of thrift.

Finally, suppose that it is not the saving function that shifts autonomously
but the level of planned investment, i. In Figure 3-5, this is represented by an
upward shift in the 7 + g line to 7; + g. This shift causes s + ¢ to be less than
planned 7 + g at the initial equilibrium level of income y; by the amount
(—Ainv,), representing an unexpected sell-off of inventory. As a result, orders
and production increase, bringing an increase in the level of income toward
the new equilibrium level y,. (The same effect would occur, of course, as a
result of a downward shift in the saving or tax function.) The size of the increase
in income caused by an autonomous increase in i or g depends on the slope
of the s + ¢ function. In Figure 3-6, with the flat (s + ¢), function, income
rises from y, to y, with an investment shift from i, to ;. With the very steep

/5'“
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Yo bJl

Figure 3-5 An increase in planned investment.
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Figura 3-8 [nvestment shifts and the s + ¢ function.

(s + 1), function, implying a large increase in saving plus tax revenue with a
change in y, the investment shift raises yonly to y;. This relationship between
the slope of the 5 + ¢ function and the size of the tncrease in equilibrium
mcome following from a given increase in exogenous investment demand or
government purchases takes us to consideration of the multiplier.

DERIVATION OF THE EXPENDITURE MULTIPLIER

We have just seen how a change in planned investment from Ip to i; changes
equilibrium y from y, to y,, and that the relationship of the change in ¥,
dy = y| = Jo. to the initial change in investment, df = i, — j,, depends on the
slope of the s + ¢ schedule. The ratio dy/dr, which gives the change in equi-
librium y per unit change in i, is the mudtiplier for investment expenditure,
Here we will develop the multipliers for changes in investment and government
purchases, and also for shifts in the tax schedule, beginning with the simplest
economy in which taxes are levied as lump-sum amounts. not sensitive to the
tevel of income,

Lump-Sum Taxes

In order 1o make the analvtics of the multiplier process as clear as possible,
we begin with a casc where tax revenues are a fixed sum, {. This is the real
tax revenue to be collected, regardless of the level of income. In this case we
have the basic equilibrium condition,

(y-—Otitg=y=cy—0O0+s(y -1 +1 (13)
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Subtracting ¢ from each of the three parts of this expression gives us the al-
ternative version of the equilibrium condition,

T+g=y—cy—-D=s(y—-D+L (14)
To find the change in equilibrium income following a change in planned

investment in this case, we can differentiate the left-hand equation in equilib-
rium condition (13), holding g and 7 constant, to obtain

cdy+di=dy and dy(l —c')=di

so that the investment multiplier giving the change in equilibrium income dy
relative to the change in investment di is

&y 1
di 1-c¢""

If the slope ¢’ of the consumption function is, say, 0.7, so that, with taxes
fixed, 70 percent of an addition to income goes to consumption, then the
multiplier 1/(1 — ¢")is 1/0.3 = 3.3. A $1 billion increase in investment
demand will yield a $3.3 billion increase in income.

The multiplier can be related tothe s + 1 =1+g diagrams of the previous
section by observing that, from the right-hand equation of (14),

(15)

dy—c'dy=s'dy and 1-c =5

Thus, the value of the multiplier is also 1/s’, since s' + ¢’ = 1. Also, in this
model with 7 fixed, the slope of the s + 7 function, d(s + 1)/ dy, is simply s'.
An increase in y does not change 7, and it changes s by s'. Thus, in Figure
3.7, the increase in planned investment by di from i to i raises y from yp to

s+t

i, +g

ot g

Figure 3-7 Graphical derivation of the multiplier.
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V1. The ratio of the I increase to the yincrease is the slope of the s + t function,
s'. That is, difdy = &, so that av/di=1/s', as was shown algebraically above,

We can also view the multiplier in a dynamic setting as the sum of a
stream of expenditure increases following from a dr increase. When expen-
diture is first raised by o, income and output rise directly by the amount dr;
more investment goods are prod uced, and the incomes of the factors producing
them go up. With taxes fixed, the ner income of these factors rises by 4i. But
they in turn spend ¢’ &7 (in the previous example, 0.7 47) for groceries, shoes,
and so on, 50 that the output and income of the grocers go up by ¢’ di, adding
another term to the income increase generated by the initial investment change.
Again, the recipients of this increment of spending ¢’ dr will spend ¢’ of it,
adding a term of ¢'2 d7 to the income increase. This will go on indefinitely
with the increments becoming smaller and smaller as ¢'” tends toward zero
as 7 gets large. The increase in output and income, dy, given by this process
is

dy=di+c'di+e(c'diy+ -+ .,
or
dy=dil +c' +c?+¢3+ .. ). (16)

"From elementary algebra, we know that dividing | — ¢'into 1 will give us the
expression in parentheses in equation {16), that is,

! * +2 £3
T 1+td+c+e?+ .0
I —¢'
so that we can replace the expansion term jn equation (16) by 1 /(1 — c'Yto
obtain the muliiplier given in equation (15). .

This is essentially all there is to the multipher. It can be viewed as the
result of a convergent expansion {or contraction} of income as the economy
adjusts to an exogenous increase (or decrease) in expenditure. It can be derived
by differentiating the equation giving the equilibrium condition for income
and solving for the change in income. It can also be derived by careful con-

- sideration of the slope of the curve along which the economy adjusts from
one equilibrium position to the next. In the rest of this section we first see
what happens to the multiplier as we allow & and 7 to change, and then we
look at a multiplier for tax rate changes. This manipulation of the basic equi-
librium model should bring out a few interesting relationships and also make
the reader more familiar with the type of-analysis to be used in Part II.

The Balanced-Budget Multiplier
Returning to the basic equilibrium condition (13) with taxes exogenously given
as /,
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y=ely—-1n+i+g

we can obtain a general expression giving changes in y as a function of changes
in 7, i, and g by differentiating (13) to obtain

dy=c'+(dy—dt)+ di+dg

and
dy-(1 —¢')=—c'dt+di+dg
so that
—c'dt + di +
dy= Cdtl ﬁ_f dg A7)

is a general multiplier expression. To obtain the multiplier for di, we can set
dt and dg equal to zero and divide by di. This gives the multiplier 1/(1 — ¢ ")
of equation (15). The same multiplier would also apply to dg, holding 7 and
{ constant.

Suppose now we ask what happens to y if we raise government purchases
and tax revenues by the same amount, holding i i fixed. Substnutmg dg = dit
into equation (17) and setting di = 0 gives us

—c‘dg+dg=d I =

&= 1—¢ 1-¢"’

so that the balanced-budget multiplier is given by

dy _1-¢
] =g
An equal increase in 7 and g with investment { fixed, leaving the government
surplus or deficit unchanged, will raise equilibrium y by the dg increase, that
is, dy = dg. Thus, in this simple case, the balanced-budget multiplier is one.
One explanation for this comes from the income expansion chains con-
sidered earlier. In the case of government purchases, dg raises net (or gross,
for that matter) national product by the amount dg directly and then indirectly
through the multiplier chain, giving a dy effect of

dy=dg(l +c' +c*+ ---).

But the tax increase only enters net national product when the cut in disposable
income by df reduces consumer expenditure by ¢’ dt. Thus, the dy effect of
the tax increase is given by

dy=—di(c'+c"*+ --°).

=1 (18)
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The difference between the two, which gives the net effect on y, is dg (=di),
since the initial direct increase in NNP is missing from the tax multiplier. A
$10 billion increase in g has an immediate $10 billion impact on NNP, while
a $10 billion increase in I affects NNP only when consumers reduce their
spending in reaction to the change.

Taxes as a Function of Income
Next, we can return to the original specification of the tax function, which is
{ = ({)); tax revenues are an increasing function of income. In this more
realistic case, the basic equilibrium condition for income determination is
Y~ tyN+itg=y=cly— M +s(y -y + 1), (19
and subtracting c(y — {(y)) from each part of equation (19) gives us the
alternative form
ftg=y—cly~uy)=sy—ty)+1y). (20)

To obtain the general form of the multiplier with a given tax structure,
we can differentiate the left-hand equation in the equilibrium condition (19)
1o obtain

dv=c'-(dy—t'dy)+ di + dg
and

dy=c'-(1 = t)dy+ di + dg,
so that the multiplier expression is given by

di + dg
1l—-c(1 -1y

Introducing a tax function has reduced the multiplier. As tax revenue rises
with income (with fixed tax rares), the increase in disposable income that a
person can ¢ither save or spend is smaller than the increase in total income.
A little is-thus siphoned off of each round of expenditure by the existence of
the tax schedule, thereby reducing the size of the multiplier.

This can be related to the s + ¢ = [ + g diagram of Figure 3-8 by differ-
entiation of the right-hand equality in equation (20):

av—c'-(1 =tYdy=s-(1 — )dy + t'dy

21)

and
L~c (0 =—r)y=s"(1=1)+1.

Thus, the denominator of the multiplier expression in (21) is equal to
S =) + ', which is the increase in saving plus tax revenue that comes






