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The key finding in this chapter is that because of the feedback between spending
and output, increases in autonomous spending—increased government purchases, for

example—generate further increases in aggregate demand. Other t?hapters introduce
dynamic links between spending and output and allow for offsetting effects due to

changes in prices and interest rates, but these more sophisticated models of the econ-
omy can be seen as elaborations of this chapter’s model.
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PHE CONSUMPTION FUNCTION AND AGGREGATE DEMAND
Wath the concept of equiiboum output fumly defined, we now locus on the detery,;.
mants of aggregate demand, and particularly on consumption demand. We focus op con-
samphon i part because the consumption sector s so large and in part because s
casy 1o see the hink between consumption and income. For simplicity, we omit the gov.
cmment and foreign trade, theretore setting both ¢ and NX equal to zero.

In pracuce, the demand for consumption goods is not constant but, rather, in-
creases with income: Families with higher incomes consume more than families with
lower incomes, and countries where income is higher have higher levels of total con-
sumpoon. | he relationship between consumption and income is described by the

corsumpiion function.

THE CONSUMPTION FUNCTION

We assume that consumption demand increases with the level of income:
C=C+cY C>0 0<c<1 (4)

This consumption function is shown by the green line in Figure 9-1. The variable C. the
intercepr. represents the level of consumption when income is zero.' For every dollar
increase in income, the level of consumption increases by $c. For example, if ¢ is .90.
then for every S increase in income, consumption rises by 90 cents. The slope of the
consumption function is ¢. Along the consumption function the level of consumption
nises with income. Box 9-1 shows that this relationship holds in practice.

The coefficient ¢ is sufficiently important to have a special name, the marginal
propensity 1o consume. Ihe marginal propensity to consume is the increase in
consumption per unit increase in income. In our case, the marginal propensity to
consume is less than I, which implies that out of a dollar increase in income, only a

fraction. ¢, is spent on consumption.

CONSUMPTION AND SAVING

What happens to the rest of the dollar of income, the fraction (1 — ¢), that is not spent
on consumption? If it is not spent, it must be saved. Income is either spent or saved.

"Two points need to be made about the consumption function, equation (4). First, individuals® consumption
demands are related to the amount of income they have available to spend, that is, their disposable income
(¥D), rather than just to the level of output. However, in this section, where we are ignoring the role of gov-
ernment and foreign trade, disposable income is equal to the [evel of income and output. Second, the real
role of the intercept is to represent factors affecting consumption other than income—ownership of assets.
such as stocks, bonds, and houses,
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FIGURE 91 THE CONSUMPTION FUNCTION AND AGGREGATE DEMAND.

there are no other uses to which it can be put, It follows that any theory that explains
consumption is equivalently explaining the behavior of saving.
More formally, look at equation (5), which states that income not spent on con-

sumption is saved:
§=Y-C (&)

Equation (5) tells us that, by definition, saving is equal to income minus consumption.

The consumption function in equation (4), together with equation (5), which we
call the budget constraint, implies a savings function. The savings function relates the
level of saving to the level of income. Substituting the consumption ﬁmcti_on in equa-
tion (4) into the budget constraint in equation (5) yields the savings function:

§=y—C=Y—-C—cY=—C+(1-0Y (6)

From equation (6), we see that saving is an increasing function of the level of income

because the marginal propensity to save, s = 1 — &, is POS:“.“'E-

In other words, saving increases as income rises. For instance, suppose the mar-
ginal propensity to consume, c, is .9, meaning that 90 cents out of each extra dollar of
income is consumed. Then the marginal propensity to save, 5, 13 .10, meaning that the
remaining 10 cents of each extra dollar of income is saved.
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{toNSI‘-’tll'Tl“N-J“i'““ﬂm'i" DEMAND, AND AUTONOMOUS SPENDING

on demand, and its
1axes, and foreign

{onomous, that is,

We have specified one component of aggregate demand, consumpti
link to income. Now we add investment, government spending and
rrade to our model, but we assume for the moment that cach is au
determined outside the model and specifically assumed to be independent of income.
Later chapters consider investment, the government, and foreign trade In detail. Here
we just assume that investment is /, government spending 15 (. taxes are TA, transfers
are TR, and net exports are NX. Consumption now depends on disposable income.

YD =Y - TA+ 1R (7)
C=CH+eYD=C+c(Y+ TR TA) (8)

nvestment, govern-

Aggregate demand is the sum of the consumption function, 1
ernment sector and

ment spending, and net exports. Continuing to assume that the gov
foreign trade are exX0genous,
AD=C+ 1+ G+ NX

_C+(Y-TA+TR) +1+G+NX "
=[C—c(ﬁ—ﬁ)+}+@'+ﬁ}_{]+c}'
=A+cY

The aggregate demand fu_n_ctionl,_equation (9), is shown in Figure 9-2. Part of ag-
gregate demand, A = C — c(TA — TR) + I + G + NX, is independent of the level of
income, or autonomous. But aggregate demand also depends on the level of income.
It increases with the level of income because consumption demand increases with in-
come. The aggregate demand schedule is obtained by adding (vertically) the demands
for consumption, investment, government spending, and net exports at each level of in-

come. At the income level Yo in Figure 9-2, the level of aggregate demand is AD,.

EQUILIBRIUM INCOME AND OUTPUT

The next step is to use the aggregate demand function, AD, from Figure 9-2 and equation
(9) to determine the equilibrium levels of output and income.

Recall the basic point of this chapter: The equilibrium level of income is such that
aggregate demand equals output (which in turn equals income). The 45° line, AD = ¥,
in Figure 9-2 shows points at which output and aggregate demand are equal. Only at
point E in Figure 9-2, and at the corresponding equilibrium levels of income and out-
put (Y,), does aggregate demand exactly equal output.2 At that level of output and
income, planned spending precisely matches production.

The arrows in Figure 9-2 indicate how the economy reaches equilibrium. At any
income level below Y, firms find that demand exceeds output and inventories are de-
clining, and they therefore increase production. Conversely, for output levels above Y,

firms find inventories piling up and therefore cut production. As the arrows show, this

We frequently use the subscript 0 to denote the equilibrium level of a variable.
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FIGURE 92 DETERMINATION OF EQUILIBRIUM INCOME AND OUTPUT.

process leads to the output leve] ¥,, at which current

production exactly matches planned
aggregate spending and unintended inventory chan

ges ({U) are therefore equal to zero.
THE FORMULA FOR EQUILIBRIUM OUTPUT

The determination of equilibrium output

in Figure 9-2 can also be
braically by using equation (9) and the ¢

which is that output is equal to aggregate

expressed alge-
qQuilibrium condition j

n the goods market,
demand:
Y=4D (10)
The level of aggregate demand, 4D, js specified in €quation (9). Substituting for
AD in equation (10), we haye the equilibrium condition:
Y=4+cy

(12)
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. » get amore ¢
If we include government and foreign trade in (he .Il||“l}'.‘:|.'q';;:‘f Income Cn(ljln:?:!:lc
preture relating mvestment to saving and also to net qupn:;'. i camplats otm er
be spent, saved or paid i taxes, so ¥ o CF ST ' EBregate

demand s Y = C + 1+ (&t NX Theretore,

CHI+GHN=CHS+TA-TR (14)
[ =Nt (I4 - IR G)— NX

Ihat 15, mvestment equals private savings (5) plus the government budget surplys
VA TR - G) minus net exports (V) or plus net imports, i ynu.prcfcr. ,

Rather than using algebra, some people prefer to Ihlll?( of equation (14) in termsg
ofa “corn economy ™ Investment is the leftover corn that \vl!l be planted for next year's
crop. The sources of corn investment are corn saved by individuals, any corn left over
from government tax collections net of government spending, and any net corn im-
portad from abroad.

+3

In this section we develop an answer to the following question: By how much does a
$1 increase in autonomous spending raise the equilibrium level of income? There ap-
pears to be a simple answer. Since. in equilibrium, income equals aggregate demand,
it would seem that a SI increase in (autonomous) demand or spending should raise
equilibrium income by $1. That answer is wrong. Let us now see why.

Suppose first that output increased by $1 to match the increased level of au-
tonomous spending. This increase in output and income would in turn give rise to fur-
ther induced spending as consumption rises because the level of income has risen. How
much of the initial $1 increase in income would be spent on consumption? Out of an
additional dollar of income, a fraction ¢ is consumed. Assume, then, that production
increases further to meet this induced expenditure, that is, that output and thus income
increase by 1 + ¢. That will still leave us with an excess demand, because the expan-
sion in production and income by | + ¢ will give rise to further induced spending. This
story could clearly take a long time to tell. Does the process have an end?

In Table 9-1 we lay out the steps in the chain more carefully. The first round
starts off with an increase in autonomous spending, A4. Next. we allow an expansion
in production to meet exactly that increase in demand. Production accordingly ex-
pands by Ad4. This increase in production gives rise to an equal increase in income
and, therefore, via the marginal propensity to consume, ¢, gives rise in the second
round to increased expenditures of size cA4. Assume again that production expands
to meet this increase in spending. The production adjustment this time is cA4, and so
is the increase in income. This gives rise to a third round of induced spending equal
to the marginal propensity to consume times the increase in income, c(cA4) = *AA.
Since the marginal propensity to consume, ¢, is less than 1, the term c? is less than c.

MULTIPLIER R . —



TABLE 9-1 The Multiplier
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and therefore induced expenditures in the third round are smaller than those in the
second round.
If we write out the successiv

: € rounds of increase
nal increase in autonomous dem

d spending, starting with the ini-
and, we obtain
AAD=a3+caE+c2aZ+c3aZ+... 15)

— 5

=&A(l+c+cz+c3+..,} (

For a value of ¢ < 1, the successive terms in the series become progressively smaller.
In fact, we are dealing with a geo

metric series, so the equation simplifies to

1
AAD = "

- C

A4 = AY, (16)

From equation (16), therefore, we find

spending is equal to a multiple of the increase in autonomous spending—just as we
deduced from equation (12). The multiple 1/(1 — ¢) is called the multiplier* The mul-

tiplier is the amount by which equilibrium output changes when autonomous ag-
gregate demand increases by 1 unit.

that the cumulative change in aggregate

The concept of the multiplier is sufficiently important to create new notation. The
general definition of the multiplier is AY/AA4, the chagnge n equ{hbﬂum output when
autonomous demand increases by 1 unit. In this specific case, omitting the government
sector and foreign trade, we define the multiplier as «, where

l (17)
1l —¢

a =

ipli i ics of geometric series. If you are fa-
] ' i using the mathematics o  ser X
Table 9- erive the multiplier _ | ‘ ic sefi .‘ :
mil; e9 .1 and equation (16_)"d alize that the multiplier is nothing other thanl the dt.m:.ulnclo.f the Lqm:.""
i rlnarl wnlh cf:.a'lculus. )’d}:{u ‘_'Vl e;ﬁation (12) with respect to autonomous spending. Use calculus on equation
€vel of income, ¥, in
(12) to check the statements in the text
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of the mulupher i equation (17) shows that the larger the marginal
For o marginal propensity (o consume

arger the muluplicr . .
4 marginal propensity 1o consume of .8, the multiplier
ume implics that a larger frac-

. and thus added to aggregate

Inspection
propensity 1o Consume, the |

of 6. the mulupher s 25, 1o
$ This 1s because a high marginal propensity o cons

ional dollar of income will be consumet
a larger induced increase in demand. |

ason is that we arc developing an cxplanation
of fluctuations i output. The multiplier Suggests that outpul r:hupgcs when autonomous
spending (including investment) changes and thal the change in output can be |arger
than the change in autonomous spending, The multiplier is the formal way ofd.eacnb.
\ a: 1f the economy for some reason for example, a loss in con-
experiences a shock that reduces income,
ess, thereby driving equilibrium in-
potentially part of the explanation

>
tion of an add
demand thereby causing

Why focus on the multiplier? The re

ing a commonsense ide
fidence that reduces investment spending
people whose incomes have gone down will spend |
come down even further. The multiplier is therefore

of why output fluctuates.”

THE MULTIPLIER IN PICTURES

Figure 9-3 provides a graphical interpretation of the effects of an increase in autonomous
spending on the equilibrium level of income. The initial equilibrium is at point £, with
an income level ¥,. Now autonomous spending increases from 4 to A'. This is repre-
sented by a parallel upward shift of the aggregate demand schedule to AD'. The up-
ward shift means that now, at each level of income, aggregate demand is higher by an
amount A4d =4 — A.

Aggregate demand now exceeds the initial level of output, ¥;. Consequently, in-
ventories begin to run down. Firms will respond to the increase in demand and de-
clining inventories by expanding production, say, to income level Y. This expansion
in production gives rise to induced expenditure, increasing aggregate demand to level
Apg. At the same time, the expansion reduces the gap between aggregate demand and
output to the vertical distance FG. The gap between demand and output is reduced be-
cause the marginal propensity to consume is less than 1.

' Thus, with marginal propensity to consume less than unity, a sufficient expansion

in output wi.ll_resmre the balance between aggregate demand and output. In Figure 9-3

the new equilibrium is indicated by point £, and the corresponding level of income is

Y. The change in income required is therefore AY, =Y, - Y, i

. T mgntdeofh ncome g e s i depens o
s¢ In autonomous spending, represented in Figure 9-3

“Two warnings: (1) The multiplier is necessarily gre T thi :
zajgl:n of Iincome]; bu.t as we shall see |'nb:::It:risgn.-[l:-sf:ieurnu;?'n":|'t;nw:1}il:1i} lil?’ :ll':rllil?llzlz::dl ;Jn (:;:ll::'eor 'h'-‘bi"'"‘fr'
u : Neece the - = . 10, cir-
v cﬂ"el::(t:c;r:::::en::li ;; ::;LTI::IIIB;!E ) lhu{ lerm “multiplier” is used more generally in ccunum::}:u mean
2 unit changt in 24 exogenou;; variablt (a vangble whose level is explained by the theory being studied) of
examined). For instance. one can tal e (a varmble.- u._fhos:: level is not determined within the theory being
' an talk of the multiplier for a change in the money supply on the level of

unemployment. However i i
p uyrn. ) s l.'Iu:lc.Iaffsu: use of the term is as we are using it h L i
autonomous spending on equilibrium output. TR s £ e
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FIGURE 9-3 DERIVATION OF THE MULTIPLIER.

by the parallel shift in the aggregate demand schedule, the larger the income change.
Furthermore, the larger the marginal propensity to consume—that is, the steeper the
aggregate demand schedule—the larger the income change.

RECAP
mber from this discussion of the multiplier:

nding raises the equilibrium level of income.
Itiple of the increase in autonomous spending.
the larger the multiplier arising from
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« An increase in autonomous Spe

« The increase in income is 2 mu
+ The larger the marginal propensity to consume,
the relation between consumption and income.

THE GOVERNMENT SECTOR.
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SCrvices, G, are a component of agpregate demand. Hccum:.flil).wﬂ ind lr?:;g:;:z affc.ct
. . . ’ Y T J— -
the relation between output and income, ¥, and the disposadic (eome int

: . : ). In this secti
able for consumption or saving  that accrues to the houschold, ¥/ Iz Ih fmm;fwc
are concerned with the way in which government purchases, taxes, and transiers affect

the equilibrium level of income. . _ ding by househol
Disposable income (YD) is the net income available for spending by households

after they receive transfers from and pay taxes to the government. It thus. consists of
INCOMe f\lus transfers minus taxes, ¥ + 7R — TA. The consumption function is given
as n aquation (8). C .

The final step is a specification of fiscal policy. Fiscal policy is the policy of the
sovernment with regard to the level of government purchases, the level of trans-
fers, and the tax structure. We assume that the government purc!la.ses a constant
amount. G: that it makes a constant amount of transfers, TR; and that it imposes a pro-
portional income tax, collecting a fraction, t, of income in the form of taxes:

G=G TR=TR TA=1tY (18)

Since tax collections, and therefore YD, C, and AD, depend on the tax rate ¢, the
multiplier depends on the tax rate as we will see below.

With this specification of fiscal policy, we can rewrite the consumption function,
after substituting from equation (18) for 7R and 74 in equation (8), as

C=C+c(Y+TR—1Y)

- (19)
=C+cIR+ (1 — )Y

Note in equation (19) that the presence of transfers raises autonomous consump-
tion spending by the marginal propensity to consume out of disposable income, c, times
the amount of transfers.” Income taxes, by contrast, lower consumption spending at
each level of income. That reduction arises because households’ consumption is related
to disposable income rather than income itself, and income taxes reduce disposable in-
come relative to the level of income.

While the marginal propensity to consume out of disposable income remains c,
the marginal propensity to consume out of income is now ¢(1 — ¢), where 1 — ¢ is the
fraction of income left after taxes. For example, if the marginal propensity to consume,
¢, is .8 and the tax rate is .25, the marginal propensity to consume out of income,
c(l —1),is .6[=.8 X (1 —.25)].

Combining the aggregate demand identity with equations (18) and (19), we have

AD=C+1+ G+ NX

=[C+cTR+ (1 - Y] +1+ G+ NX
(C+ cTR+1+ G+ NX) + c(1 - i)Y
+c(l =)y

(20)

|

*We are assuming no taxes are paid on transfers from the
some transfers, such as interest payments on the
welfare benefits.

government. As a matter of fact, taxes are paid on
government debt, and not paid on other transfers, such as
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In comparing equation (21) with equation (12), we see that the government sector
makes a substantial difference. It raises autonomous spending by the amount of gov-
emment purchases, G, and by the amount of induced spending out of net transfers,
cTR; in addition, the presence of the income tax lowers the multiplier.

INCOME TAXES AND THE MULTIPLIER

Income taxes lower the multiplier, as can be seen from equation (21). If the marginal
propensity to consume is .8 and taxes are zero, the multiplier is 5; with the same mar-
ginal propensity to consume and a tax rate of .25, the rl'{ult_iplier is cut in half, to
1/[1 — .8(1 — .25)] = 2.5. Income taxes reduce the multiplier because they reduce

the induced increase of consumption out of changes in income. The inclusion of taxes
flattens the aggregate demand curve and hence reduces the multiplier.

INCOME TAXES AS AUTOMATIC STABILIZERS

i rention—reduces
that automatically—that is, without case—by-casetgt:lvi:;::::::;‘;i;‘numus Semand.
[l 0 e
i ut changes in response ta & S5 ous
the amount bly wl:llch ‘:;tt}l:c business cycle i that it is caused by shifts in autonom
One explanation

, i investors are optimistic and
X etimes, it 1S argued, 1V e @
demand, especially mvzsuncr:ltl.eSom * But sometimes they are pessimistic,
investment is high—and S0,

refore, is outpu
low.
and so both investment and output are



PART 3*FIRST MODELS

Swings in investment demand have a smaller effect on outpul wl?cnl automatic
stabilizers—such as a proportional income tax, which reduces the multiplier—are j
place. This means that m the presence of automatic stabilizers we should expect output
to fluctuate less than it would without them.

The proportional income tax is not the only automatic stabilizer.” Unemployment
benefits enable the unemployed to continue consuming cven though they do not haye
a Job, s0 TR rises when Y falls. This means that demand falls less when someone
becomes unemployed and receives benefits than it would if there were no benefits,
This, too. makes the multiplier smaller and output more stable. Higher unemployment
benefits and income tax rates in the post-World War II period are reasons that the
business cycle fluctuations have been less extreme since 1945 than they were earlier.”

EFFECTS OF A CHANGE IN FISCAL POLICY

We now consider the effects of changes in fiscal policy on the equilibrium level of
income. Consider first a change in government purchases. This case is illustrated in
Figure 94, where the initial level of income is Y,. An increase in government purchases
15 a change in autonomous spending; therefore, the increase shifts the aggregate
demand schedule upward by an amount equal to the increase in government pur-
chases. At the initial level of output and income, the demand for goods exceeds out-
put and, accordingly, firms expand production until the new equilibrium, at point £’

is reached.
By how much does income expand? Recall that the change in equilibrium income

will equal the change in aggregate demand, or

AY, = AG + ¢(1 — AY,
where the remaining terms (C, TR, I, and NX) are constant by assumption. Thus, the
change in equilibrium income is

1 — —
AYy=————AG = a,
0= T = A0 = @G (22)

where we have introduced the notation o to denote the multiplier in the presence of
income taxes:

— (23)

I——C(l - 1)

l

Qg

Thus, a $1 increase in government purchases will lead to an Increase in income
in excess of a dollar. With a marginal propensity to consume of ¢ = .8 and an income

®Automatic stabilizers are discussed by T. Holloway, “The Economy and the Federal Budget: Guide to
Automatic Stabilizers,” Survey of Current Business, July 1984. For a more recent article on automatic
stabilizers, see A. Auerbach and D. Feenberg, “The Significance of Federal Taxes as Automatic Stabilizers,”
Journal of Economic Perspectives, Summer 2000,

"For a (dissenting) discussion regarding whether U.S. business cycles have become more stable, see C. Romer.
“Changes in Business Cycles: Evidence and Explanations,” Journal of Economic Perspectives, Spring 1999.
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IMPLICATIONS
Since the theory we are developing implies that changes in government spending and
taxes affect the level of income, it seems that fiscal policy can be used to stabilize the
cconomy. When the economy is in a recession, or growing slowly, perhaps taxes should
be cut or spending increased to get output to rise. And when the economy is booming,
perhaps taxes should be increased or government spending cut to gct back down to full
employment. Indeed, fiscal policy is used actively to try to stabilize the economy, ag
in 2001. when the Bush administration created a short-term stimulus through tax refunds

and tax cuts.

$)

THE BUDGET L i o o
Government budget deficits were the norm in the United States in the last quarter of
the twentieth century. At the turn of the millennium, the U.S. federal budget moved into
surplus. The long period of peacetime deficits may be a historical anomaly; Figure 9-5
shows that the federal government typically ran surpluses in peacetime and deficits

during wars, although the cuts in 2001 raised questions about whether the surplus would

m —
30 - World War IT

World War I

Vietnam

Korean
War War

=10 iy LR RS ERARI LARLY AR REREY BR S EDERES ”f""l'"‘."|1"__I"rr""|'1'1—"'Tr1*—'-|—rr1—-—'-|—"'

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

FIGURE 9-5 U.S. GOVERNMENT BUDGET DEFICIT AS A PERCENTAGE OF GDP. 1901-2002.

(Source: www.economagic.com; and Historical Statistics of the United States, Colonial
Times to 1957.) '
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A € media and politicians focus i
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surpluses in boom years and small deficits in run small (less than 1 percent of GDP)

recessi
local surplus was $18.0 billion, about 0.2 pmef:is;léggears. In 2000, the state and

Is
e ;I:)if)\:i;egasmo:kt:: _:0;;'-;_1‘11 over a budget deficit? The fear is that the govern-
‘ 1t difficult for private firms to borrow and invest and thus
slows the economy’s growth. Full understanding of this concern has to wait until later
c.:hapters, but this section serves as an introduction, dealing with the government budget
its effects on 01:1tput, and the effects of output on the budget. ,
The-flrst important concept is the budget surplus, denoted by BS. The budget
surplus is ﬂu‘z excess of the government’s revenues, taxes, over its total expendi-
tures, consisting of purchases of goods and services and transfer payments:

BS=T4d - G- IR (24)

A negative budget surplus, an excess of expenditure over revenues, is a budget deficit.

Substituting in equation (24) the assumption of a proportional income tax that
yields tax revenues TA = Y gives us

BS=1Y—-G-1R (24a)

_ Figure 9-6 plots the budget surplus as a function of the level of income for given
G, TR, and income tax rate, ¢. At low levels of income, the budget is in deficit (the sur-
plus is negative) because government spending, G + TR, exceeds income tax collec-
tion. At high levels of income, by contrast, the budget shows a surplus, since income
tax collection exceeds expenditures in the form of government purchases and transfers.
Figure 9-6 shows that the budget deficit depends not only on the government’s
policy choices, reflected in the tax rate (f), purchases (G), and transfers (7R), but also
on anything else that shifts the level of income, For instance, suppose there is an increase
in investment demand that increases the level of output. Then the budget deficit will
fall or the surplus will increase because ax revenues have risen. But the government
has done nothing that changed the deficit.
We should, accordingly, not be surprised to see budget deficits in recessions, pe-
riods when the government’s tax receipts are low. And in practice, transfer payments,

301‘]1&[ countries with recent budget surpluses i.I]CIude Ba.hra.u:l {22 pl:l'ceﬂt of GDP in zuuu]. Denmark
(1.59 percent of GDP in 2000), and Singapore (10 percent of GDP in 2000).

The federal budget in the United States is officially divided into “on-budget” and “off-budget” items. When
we use the ferms “budget deficit” or “surplus” in the text, we're referring to the “unified budget,” the sum of
on- and off-budget items. The off-budget budget surplus is pretty much the current surplus in the social security
program. At the beginning of the twenty-first century, almost all of the unified budget surplus came from the
off-budget side. A note on budget measurement: while most of us think in terms of a calendar year, the US.
federal government uses a fiscal year beginning in October of the previous year for budget calculations.

231
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Bs

BS=1Y -G~ TR

Budget surplus
=]

Income, output

G +TR) -

FIGURE 96 THE BUDGET SURPLUS.

through unemployment benefits, also increase during recessions, even though we are
taking TR, as autonomous in our model.

EFFECTS OF GOVERNMENT PURCHASES AND TAX CHANGES ON THE BUDGET SURPLUS

Next we show how changes in fiscal policy affect the budget. In particular, we want
to find out whether an increase in government purchases must reduce the budget sur-
Plus. At first sight, this appears obvious, because increased government purchases, from

ed surplus or an increased deficit. On further

A brief calculation shows t
chases reduce the budget surplys, From equation (22) we see
due to inc.reased government purchases is equal to AY, G
crease in income is collected in the form of taxes, so ta
The change in the budget surplus, using equation (23) ¢ i

ABS = AT4 — AG

= GAG - AG
= d —
[T‘:C(T:;j - 1|AG (25)
(1 -1 - )
L~ 1= AG
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. . ial output. Using y*
surplus at the full-cmployment level of income or at !mtcnt p g Y* to
denote the full-employment level of income, we can write

BS* = (¥* — G — TR (26)

There are other names for the full-employment surplus. Among them are the ':jfdi‘
cally adpusted surplus (or deficit), the high-employment surplus, the standardizeq
budger surplus, and the soructural surplus. These new names all refer tf) the same con-
ceptas the tull-employment surplus, but they avoid implying that there is a unique leve]
of full-employment output that the cconomy has not yet reached. They sug_gest, rea-
sonably. that the concept is merely a convenient measuring rod that fixes a given level
of employment as the reference point.

To see the difference between the actual and the full-employment budgets, we sub-
tract the actual budget surplus in equation (24a) from the full-employment budget sur-
plus i equation (26) to obtain

BS* — BS = ((Y* — Y) 27)

The only difference arises from income tax collection.'2 Specifically, if output is below
full employment, the full-employment surplus exceeds the actual surplus. Conversely,
if actual output exceeds full-employment (or potential) output, the full-employment sur-
plus is less than the actual surplus. The difference between the actual and the full-em-
ployment budget is the cyclical component of the budget. In a recession the cyclical
component tends to show a deficit, and in a boom there may even be a surplus.

We next look at the full-employment budget deficit shown in Figure 9-7. Public
concern about the deficit mounted in the 1980s. For many economists, the behavior of
the deficit during the high-unemployment years 1982 and 1983 was not especially
worrisome. The actual budget is usually in deficit during recessions. But the shift to-
ward deficit of the full-employment budget was regarded as an entirely different matter.

Two final words of warning: First, there is no certainty as to the true full-
employment level of output. Various assumptions about the level of unemployment that
corresponds to full employment are possible. The usual assumptions now are that full
employment means an unemployment rate of about 5 to 5.5 percent, although when
the actual unemployment rate was higher, there were some estimates as high as 7 per-
cent. Estimates of the full-employment deficit or surplus will differ depending on the
assumptions made about the cconomy at full employment.

Second, the high-employment surplus is not a perfect measure of the thrust of
fiscal policy. There are several reasons for this: A change in spending with a matching
increase in taxes, leaving the deficit unchanged, will raise income; expectations about
future fiscal policy changes can affect current income; and in general, because fiscal

2 .

"In practice, transfer payments, such as welfare and unemployment benefits, are also affected by the state
of the economy, so TR also depends on the Jeve| of income, Byt the major cayse of differences between the
actual surplus and mg ﬁﬂl_-employmem Surplus is taxes. Automatic Mmovements in taxes caused by a change
In income are about five times the size of automat

r L ic movements in s ending, dJ.C.
Wakefield, “Sources of Change in the Federa] Government Deficit 1;970 . S’See g
May 1985.) ' o
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FIGURE 97 ACTUAL AND FULLEMPLOYMENT BUDGET DEFICIT.
(Source: Congressional Budget Office, www.cbo.gov.)

policy involves the seiting of a number of variables—the tax rate, transfers, and
government purchases—it is difficult to describe the thrust of fiscal policy perfectly
with a single number. But the high-employment surplus is nevertheless a useful guide
to the direction of fiscal policy."

SUMMARY

1. Output is at its equilibrium level when the aggregate demand for goods is equal to
the level of output.

2. Aggregate demand consists of planned spending by households on consumption,
by firms on investment goods, and by government on its purchases of goods and
services and also includes net exports.

3. When output is at its equilibrium level, there are no unintended changes in inven-
tories and all economic units are making precisely the purchases they had planned

For further discussion of the full-employment deficit and alternative measures of fiscal policy, see Con-
gressional Budget Office, The Economic Outlook, February 1984, appendix B; and Darrel Cohen, 4 Com-
parison of Fiscal Measures Using Reduced Form Technigues, Board of Governors of the Federal Reserve
System, 1989. Early each year the Congressional Budget Office publishes The Economic and Budget Out-
look, which contains an analysis of current fiscal policy and estimates of the full-employment budget. Much
information about the budget and budget surplus is available online at www.cbo.gov.
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(0. An adjustment process for the level of output h"f"f-’d ol the accumulation or ry,._
leads the economy to the equilibrium output level.

is itsell affected by the level of output (equal to the
demand depends on the level of income.
wption spending to income. Consumptigp,
wsumed is saved, so the savings function

down of inventories
Ihe level of aggregate demand
level of imcome) because consumption
| he consumption functiion relates consun

nses with income Income that 1s not consy
can be dernved from the consumption function. |
vhich a $1 change in autonomous spending changeg

I'he multiphier is the amount by » .
the equilibnum level of output. The greater the propensity to consume, the higher

the mulupher . L
Government purchases and government transfer payments act like increases in

autonomous spending in their effects on the cqu:libnuml level of income. A pro.
portional income tax has the same effect on the equilibrium level of income as 5
reduction in the propensity to consume. A proportional income tax thus reduces

the mulupher. _ ‘
The budget surplus is the excess of government receipts over expenditures. When

K.
the government is spending more than it receives, the budget is in deficit. The size
of the budget surplus (or deficit) is affected by the government’s fiscal policy
vaniables—government purchases, transfer payments, and tax rates.

9. The actual budget surplus is also affected by changes in tax collection and trans-
fers resulting from movements in the level of income that occur because of changes
in private 2utonomous spending. The full-employment (high-employment) budget
surplus is used as a measure of the active use of fiscal policy. The full-employment
surplus measures the budget surplus that would exist if output were at its potential
(full-employment) level.

KEY TERMS

aggregate demand consumption function marginal propensity to

automatic stabilizer disposable income consume

balanced budget multiplier cquilibrium level of output marginal propensity to save

budget constraint fiscal policy multiplier

budget deficit full-employment budget

budget surplus surplus

PROBLEMS
Conceptual
1. We call the model of income determination developed in this chapter a Keynesian one. What
makes it Keynesian, as opposed to classical?
2. What is an autonomous variable? What components of aggregate demand have we speci-
fied, in this chapter, as being autonomous?
3. Using your knowledge of the amount of time required for the many components of the fed-

eral government to agree upon and implement changes in policy (i.e., tax codes, the welfare
L TT A . . - & . g 7
system), can you think of any problems with using fiscal policy to stabilize the economy :
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