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Abstract

Using a traditional neoclassical two-period overlapping generations
model that takes into account consumers’ money holdings, we exam-
ine the existence of budget deficit in an economy which grows at the
constant positive rate. The following results will be shown. 1) Budget
deficit is necessary to achieve full employment under constant prices of
goods. 2) If the actual budget deficit is larger than the value which is
necessary and sufficient for full employment under constant prices, an
inflation is triggered. 3) If the actual budget deficit is smaller than the
value which is necessary and sufficient for full employment under con-
stant prices, a recession occurs. Therefore, full employment at constant
prices cannot be achieved with a balanced budget. If money as well as
goods are produced by capital and labor, budget deficit is not necessary
for full employment under constant prices.
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JEL Classification: E12, E24.

1 Introduction

Using a traditional neoclassical two-period overlapping generations model
by [1] that takes into account consumers’ money holdings, we examine the
existence of fiscal deficits in an economy growing at a constant positive rate®.
The significance of fiscal deficits and government debt in the economy and the
intergenerational burden have been analyzed in various ways by J. Tanaka.
References include [7], [8], [9], [10]?. J. Tanaka focuses on the intergenerational
economic welfare gap due to the presence or absence of government debt, but
his main model does not include economic growth, and he assumes that all

!This paper is a revised version of [13].
2In a previous study about the existence of involuntary unemployment, [11], we used a
similar but different overlapping generations model according to [4], [5], [6].
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government debt is redeemed by taxes. The interest of this paper lies elsewhere.
We are interested in proving that budget deficits are necessary and inevitable
in a growing economy where consumers hold money. In our model, people
save primarily through capital, but in contrast to previous traditional models,
we consider that consumers are willing to hold money other than capital for
reasons such as liquidity.

In the next section, we will present our model and prove that a budget
deficit is necessary to achieve full employment under constant prices of goods.
Section 3 briefly discusses recessions and inflation. If the actual budget deficit
is larger than is necessary and sufficient for full employment at constant prices,
inflation occurs; if the actual budget deficit is smaller than is necessary and
sufficient for full employment at constant prices, recession occurs. Thus, full
employment at constant prices cannot be achieved with a balanced budget3.

In our model, money is supplied by wage payments, which consumers use
to pay taxes and to pay for consumption and investment in capital in their
youth. What remains after that is money holding.

In Appendix 1 we will very briefly analyze the monetary policy by issuance
of government bonds. It raises the rate of interest.

This paper is an example of an analysis using a very simple model of the
following statement by J. M. Keynes.

“Unemployment develops, that is to say, because people want the moon;
— men cannot be employed when the object of desire (i.e. money) is some-
thing which cannot be produced and the demand for which cannot be readily
choked off. There is no remedy but to persuade the public that green cheese
is practically the same thing and to have a green cheese factory (i.e. a central
bank) under public control.” ([2], Chap. 17)

In Appendix 2 we show that if money as well as goods are produced by
capital and labor, budget deficit is not necessary for full employment under
constant prices. However, if money circulates with a value greater than the
cost of production, a budget deficit will be necessary. The difference between
the value of money and its production cost is the so-called seigniorage. A
moderate seigniorage to economic growth without inflation is necessary unless
the production of money is quite costly.

2 Money demand and budget deficit

We introduce money demand or money holding of consumers into the tra-
ditional overlapping generations model over two periods according to [1]. We
also refer to [7] about formulation of the overlapping generations model.

3In another paper, [12], we will analyze a similar problem in an endogenous growth model
according to [3].
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Consumers live over two periods, younger period and older period. Popu-
lation of consumers increases at the rate of n from a period to the next period.
The utility of a younger consumer in Period 1 is represented by

my

1-B—y
p) , 0<B8<1, 0<y<1, 0<B+~< 1.
1

et ™) =)’
Y41
¢! is his consumption in Period 1, ¢§ is his consumption in Period 2. In Period
2 he belongs to the older generation. m; is his money holding or demand for
money in Period 1. Consumers derive utility from holding money as well as
from consumption in youth and old age. The budget constraint is

pacs= (1 4+ r)[(w — t)l; — prcf — my] + my. (1)

w is the wage, t is the tax, and r; is the interest rate or the rate of return on
capital in Period 1. The tax is payed by employed consumers. p; and p; are
the price levels in Periods 1 and 2. [; is an indicator of whether the consumer
is employed or not in Period 1, and takes the value of 1 if the consumer is
employed and 0 if he is not employed. w also equals the supply of money for
an employed consumer. Let denote it by m. The (nominal) investment in
capital is

(w =)y — pr1c} — my= (M —t)l; — p1cd — my. (2)

It generates income at the rate of r. Then, the consumption in Period 2 of an
employed consumer equals (1). (1) is rewritten as
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Then, for employed consumers

c?{zl)ﬁl(w —t), 5= (1 +r1)pl2(w —t), m= (

1+7‘1
™

)u—ﬁ—wm—w.®

my is decreasing in 7. For unemployed consumers ¢/=c3=m;= 0. However,
unemployment insurance could also be incorporated into the model without
changing the results. For simplicity, we exclude them. Let L; be the employ-
ment in Period 1, and denote the population or the employment in the full
employment state by L{ . Also Ly and L{; denote the employment and the
population in Period 0 which is the previous period of Period 1. Since the
population grows at the rate of n, we have

Li=(1+n)L}.

Let K; and K5 be the capital in Period 1 and that in Period 2. The real value
of capital in Period 2 is derived from (2) as follows.

—t— —t
K2: (u — C:ll/) L1: (1 — B)w L1 — @Ll (4)
h Y41 y41
1+7r w—t
N
T D1
This means
1+r
pk=1-6- 100 5= )] =o)L

From this we verify the following relation.

p2coLi= (1+71)p1 Ko +mi Ly

=(1+m) [1—5— 1+T1(1—ﬁ—’7)] (w—1)L + 1—:1T1(1—ﬂ—7)(w—t)L1
=(1+r)l-8-Q0=8-7)(w—1t)Li= 1+ r)y(w—t)L..
From (4)

Y YL~ K,

b p1

This equation implies that money holding is equal to wages paid minus taxes,
investment in capital, and consumption, as described in the introduction.
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The capital in Period 1 is

1
Klz—(w —t— pocg - mo)Lo.
Do

Po is the price level in Period 0. From this
plc‘l’Loz (1 + To)poKl + moLOZ (1 + To)’}/(w - t)L() (5)

7o is the rate of return on capital in Period 0. The production function of firms
is
Yi=K*L}™°.

Y; is the real GDP in Period 1. The profit of firms is
7T1=p1}/1 — pl’rlKl — ’lUleleixL%_a — pOrlKl — ’U)Ll.

poK1 is the nominal amount of the capital at the time the investment was
made, that is, Period 0. The conditions for profit maximization are

praK L *=pyry, p1(1 — ) KL *=w. (6)
From them we get
por1K1=p1aK{ L~ *=p1aYi, wli=pi(1 — @) K{ L1 *=p:(1 — a)Y1.

Then,
p1Y1=por1 K1 +wL4. (7)

Let GG; be the fiscal spending in Period 1. The condition for equilibrium of the
good market is

p1c{ Ly + piciLo + G1 + p1 (K2 — Ky) =p1Ya. (8)

p1(K2 — K7) represents the cost required so as to increase the real value of
the capital from K; to K5. The left-hand side is the total demand, and the
right-hand side is the total supply. From (3),

i Li=B(w —t)L;. (9)
Substituting (5), (7) and (9) into (8),
B(w —t)L1 + (1 + ro)poK1 + moLo + G1 + p1 (K2 — Ki)=por1 K1 + wLy.
This is rewritten as

poK1 +moLo + Gy —tLy + p1(Ks — K1)= (1 — B) (w —t) L1 + po(r1 — 70) K.
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From (4),
(1= B)(w = t)Li=p1 K3 + m Ly.

Therefore,
poK1 +moLo + Gy — tLy + p1 (K — K1)=p1 Ko + mq Ly + po(r1 — ro) K1,
and so
Gy — tLi=my Ly —moLo + (p1 — po) K1 + po(r1 — 7o) K. (10)

In the steady state with full employment we have r; = ro, L1= (1+mn)Lo, and
mi=my. Further, if the prices are constant, that is, p;=py, we obtain

n n 14nr

A=B—7)(w—1t)L (11)

This is positive so long as 1 — f —~v> 0 and n> 0. We get the following result.

Proposition 1 If the economy grows at the positive rate, and the consumers
derive positive utility from holding money, we need positive budget deficit to
maintain full employment under constant prices.

3 Inflation and Recession

In this section, the variables in each equation are considered to represent
their respective nominal values. (11) in the previous section means that we
need the budget deficit described in (11), or we need the fiscal spending,

_on 1+mn
_1+TL ﬂT’l

Gy (1—8—y)p L] +tL] (12)

to maintain full employment under constant prices. (10) and (11) mean that
if the actual fiscal spending is larger than (12) or the actual budget deficit
is larger than (10) with my=mg, Li=L{= (1 + n)Lo and r; = 7o, p; should
increase. Then, inflation is triggered.

From (6) 7, is increasing in L;, and we assume that m;L; is increasing
in L;*. Then, if the actual fiscal spending is smaller than (12) or the actual
budget deficit is smaller than (10) with p; = po, L1 should be smaller than L7,
and recession occurs. Summarizing the results,

4 From (6) 7 is increasing in Li. On the other hand, m; is decreasing in r;. However,
we assume that mi L, is increasing in L.
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Proposition 2 If the actual budget deficit is larger than the value which is
necessary and sufficient for full employment under constant prices, an inflation
is triggered.

Proposition 3 If the actual budget deficit is smaller than the value which is
necessary and sufficient for full employment under constant prices, a recession
occurs.

This paper does not pursue the causes of involuntary unemployment. How-
ever, it is believed that deflation has not occurred to the extent that the real
balance effect could realistically eliminate the recession.

4 Conclusion

In this paper we have mainly proved that the budget deficit is necessary
and inevitable to maintain full employment under constant prices in a growing
economy by incorporating consumers’ desire to hold money into the overlap-
ping generations model. Although we considered only growth due to popula-
tion growth, we expect to obtain similar results for growth due to technological
progress.

Acknowledgment The author would like to thank the reviewers and the
editorial board for their careful peer review.

Appendix 1: Monetary policy by government
bonds

We have analyzed only fiscal policy by fiscal spending and taxes. Suppose that
the government issues government bonds at the same rate of return as capital.
Let b, be the government bonds held by each consumer in Period 1. Then,
from (2) and (4) the investment in capital is

(w_t_ml_bl—c?{>L1
y4i

It is smaller than (4) given p;, w, t and r. By (6) a decrease in the capital
increases r given p; and L;. Therefore, issuance of government bonds raises
the rate of interest. In this case instead of (4) and (5) we have

woty hyp oM

Ka= (1 =B Y41 Y41

plc‘{L(): (]. -l- TO)pOKl + (]. + To)boLO + m0L0= (]. + 7"0)’7(71) — t)LO
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by is the government bonds held by each consumer in Period 0. Then, with
b1=by, instead of (10), we get

G1—tLy+rboLo=mq Ly —myLo+b1(L1—Lo)+ (p1—po) (1+71) K1+py(r1—70) K3 .

The left-hand side is the budget deficit including interest payments on govern-
ment bonds. This is positive when p;=py.

Appendix 2: When money is produced.

This paper is an example of an analysis using a very simple model of the
following statement by J. M. Keynes.

“Unemployment develops, that is to say, because people want the moon;
— men cannot be employed when the object of desire (i.e. money) is some-
thing which cannot be produced and the demand for which cannot be readily
choked off. There is no remedy but to persuade the public that green cheese
is practically the same thing and to have a green cheese factory (i.e. a central
bank) under public control.” ([2], Chap. 17)

In this appendix we suppose that money is produced by capital and labor.
The production function is ~

v+ 24
D1

M is the supply of money in Period 1. It is the total cost to produce money
in Period 1. The market equilibrium condition for the goods is

piciLy +piciLo + G1 + pi(Ka — Ki) =p Y — M.

The condition for the money market equilibrium is that the supply of money
equals an increase in money holdings. Therefore,

Ml = m1L1 — moLo.

Then, under full employment and constant prices,

- n
M, = L
1=7 n nml 1,
and (11) is rewritten as
Gl — tLl =0.

Thus, if money as well as goods are produced by capital and labor, budget
deficit is not necessary for full employment under constant prices.

However, if money circulates with a value greater than the cost of produc-
tion, a budget deficit will be necessary. In that case we have

Ml <milLq — moLo.
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Then, B
m1L1 — m()L() — M1

is the seigniorage. A moderate seigniorage to economic growth without infla-
tion is necessary unless the production of money is quite costly.
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