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Abstract

Using a continuous time dynamic model of growing economy we will show the following results. 1) When people
derive utility from their money holding (or government bond holding) along with their consumption, a budget deficit is
essential to achieve and maintain full employment under stable prices or inflation in a growing economy. 2) If we take
into account that government spending due to budget deficits increases financial assets held by the private sector,
and then consumption will occur from assets in addition to consumption from income, even when the interest rate on
government bonds is higher than the real economic growth rate, the ratio of government debt to GDP can not diverge
and the divergence is naturally prevented by mild inflation. The required inflation rate is such that the interest rate of
the government bonds is smaller than the weighted average of the rate of return on capital and the nominal growth
rate. Since the interest rate of the government bonds is usually considered smaller than the rate of return on capital,
this is not a very demanding requirement. Thus, we need not worry at all about the accumulation of government debt
or about the divergence of the debt to GDP ratio, which is often taken as an indicator of fiscal collapse.
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(a) Government spending due to budget deficits
increases government bonds or base money held by
banks and increases financial assets held by the private
sector.

1. Introduction

The purpose of this paper is to prove the following
results using a relatively simple mathematical model.

(b) As financial assets increase, consumption will
occur from assets in addition to consumption from
income.

1. When people derive utility from their money
holding (or government bond holding) along with their
consumption, a budget deficit is essential to achieve
and maintain full employment under stable prices or
inflation in a growing economy.

If the GDP ratio of government debt diverges and
becomes infinitely large, then the GDP ratio of private
financial assets also becomes infinitely large, and the
GDP ratio of consumption from assets also becomes
infinitely large. However, since consumption is a part of
GDP, such a situation cannot occur and a contradiction
arises. In such a case, an increase in consumption demand
would cause a rise in prices, which would prevent the
debt-to-GDP ratio from diverging. This is a naturally
occurring phenomenon, not caused by some policy.

2. With the following items (a) and (b) in mind,
even when the interest rate on government bonds is
higher than the real economic growth rate, the ratio
of government debt to GDP does not diverge and the
divergence is naturally prevented by mild inflation.
The required inflation rate is such that the interest rate
of the government bonds is smaller than the weighted
average of the rate of return on capital and the nominal

growth rate. Since the interest rate of government
bonds is usually considered smaller than the rate
of return on capital, this is not a very demanding
requirement.

Thus, we need not worry at all about the
accumulation of government debt or about the
divergence of the debt-to-GDP ratio, which is often
taken as an indicator of fiscal collapse.
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If current account deficits continue and net
external debt accumulates, it will eventually have to be
repaid, which will be a major obstacle to the country’s
economy. However, as long as the government debt
remains domestic, there is no problem at all.

In Section 2, we explain the methodology of this
paper and present a literature review.

Section 3 presents this paper’s model and analyses
of the behaviour of consumers, firms, and market
equilibrium. We will prove the necessity of a budget
deficit for full employment under constant prices. We
show also that larger budget deficits cause inflation,
or we need a larger budget deficit to realise full
employment under inflation. The policy of increasing
money through budget deficits in line with the rate of
economic growth as indicated by the conclusions of
this section is consistent with the Monetarist k% rule.

Section 4 presents the explicit values of the savings
and that of money holding in the steady state.

In Section 5, a case with interest-producing
government bonds instead of money will be
considered. It will be shown that the debt-to-GDP
ratio should be constant in a steady-state growth path,
and the large propensity to consume leads to a small
debt-to-GDP ratio.

In Section 6, we will prove that divergence of the
debt-to-GDP ratio to infinity cannot occur even if the
interest rate of the government bond is larger than the
real growth rate, that is, fiscal collapse is impossible.
In that case, inflation raises the nominal growth rate
and prevents the debt-to-GDP ratio from diverging to
infinity. The required inflation rate is such that the
interest rate of the government bonds is smaller than
the weighted average of the rate of return on capital
and the nominal growth rate. Hyper-inflation will
not occur. It is the interest on government bonds that
causes divergence. Without interest, divergence does
not occur.

Section 7 is the concluding section.

2. Methodology and literature
review

A macroeconomic model that includes microeconomic
foundations for consumers’ behaviour and firms’
behaviour will be used. Consumers are assumed
to live infinitely, and utility maximisation over an
infinite time is considered. People’s utility depends on

their holding of money or government bonds as well
as their consumption. A continuous time dynamic
model will be used.

Economic growth is not based on the assumption
that new generations will be born one after another,
but rather on the assumption that the population of the
same generation will increase. This can be interpreted
as economic growth due to technological progress
that increases labour productivity. As a result, the
size of the economy continuously increases, and the
accumulated financial assets must be discounted by
the growth rate.

In the above discussion, the permanence of the
state or mankind is assumed. Under this assumption,
both government debt and private financial assets will
continue to accumulate forever. If the destruction of
the nation or the extinction of the human race are
foreseen, people will try to use up all of their assets
by then, so consumption will increase further, full
employment can be maintained even with budget
surpluses, and both private financial assets and
government debt will gradually decline and disappear
on the day of destruction.

In Sections 3 and 4, we consider budget deficit
due to money issuance, not government bonds. In
Sections 5 and 6, we examine the case of budget deficit
by government bonds. Please see Oguri (2011) for the
relationship between government bonds and money.

There is little literature written from the
viewpoint of not considering the accumulation of
government debt to be a problem, except for those
who belong to MMT (Modern Money Theory, for
example, Wray (2015), Mitchell, Wray and Watts
(2019), Kelton (2020) or its periphery. Since MMT
members do not like to use mathematical models,
such papers are even scarcer. In this section, we would
like to briefly mention some of the literature that we
consulted in writing this paper.

Most of the discussions about the debt-to-GDP
ratio use a simple calculation about primary budget
balances, the interest rate, and the growth rate. In
his 2022 and 2023 articles, Blanchard introduces the
following problem: “When does the level of debt
become unsafe? To answer this question, we need a
definition of ‘unsafe’. I propose the following: Debt
becomes unsafe when there is a non-negligible risk
that, under existing and likely future policies, the
ratio of debt to GDP will steadily increase, leading to
default at some point. The natural way to proceed is
then straightforward. The dynamics of the debt ratio
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depend on the evolution of three variables: primary
budget balances (that is, spending net of interest
payments minus revenues); the real interest rate (the
nominal rate minus the rate of inflation); and the real
rate of economic growth.” (Blanchard, 2002/3)

However, in a steady state under full employment
with or without inflation, the necessary budget
deficit for full employment is determined by several
parameters of the economy. The larger budget deficit
raises the inflation rate, and the large (or small)
propensity to consume leads to the small (or large)
budget deficit required for full employment under
constant price or inflation. Therefore, the large
propensity to consume leads to a small debt-to-GDP
ratio.

While this paper uses a continuous time model that
assumes people live infinitely, we have also analysed
problems related to budget deficits using overlapping
generation models. In doing so, we referred to
Diamond (1965), J. Tanaka (2010, 2011a, 2011b, 2013)
and Otaki (2007, 2009, 2015). As for economic growth,
this paper uses an exogenous growth model, but we
have also used an endogenous growth model due to
investment by firms with reference to Grossman and
Yanagawa (1993) and Maebayashi and J. Tanaka (2021).

There are papers, for example, Weil (1987, 1989),
that use continuous time models which assume people
live infinitely. However, in this research, the budget
constraint in the discrete time model is considered
implicitly in our mind with reference to Tachibana
(2006), and the budget constraint in the continuous
time model is derived by making the time interval of
the discrete time model infinitesimal.

We follow Lerner’s functional finance theory
(Lerner, 1944). He did not consider whether the
government should run surpluses or deficits to be
meaningful in and of itself. He believes that fiscal
policy should be used to realise full employment
avoiding inflation. For more on Lerner’s functional
finance theory, see Forstater (1999).

Our model is a kind of neoclassical model, but
its spirit may be post-Keynesian in that it does not
abandon the goal of full employment out of a dislike
of budget deficits or the accumulation of government
debt. Lopez-Gallardo (2000) is a study of budget
deficits and full employment from a post-Keynesian
standpoint. It is inspired by Minsky (1986) and related
to Mosler (1997-1998), Wray (1998) and Kregel (1998).
Mosler, Wray and Kregel (M-W-K), as a policy for full

employment, proposed the following, as described in
Lopez-Gallardo ((2000), p. 550):

“Let the government assume the role of employer of
last resort at a given wage rate, so that anybody willing
to work at that rate will get ajob from the government.
Government expenditure will thus expand, but will
not entail any complication because “the purchasing
ability of the government is limited only by what is
available for sale in exchange for dollars” (Mosler,
1997-1998, p.169), while this availability, we are told,
is elastic below full employment. Now, government
expenditure will grow probably over and above tax
receipts, and a budget deficit will ensue. However,
M-W-K demonstrate, with explanations rich in
theoretical, historical, and institutional details, that
the government can simply create enough new money,
or otherwise sell securities, to finance the deficit with
an unchanging rate of interest.”

Lopez-Gallardo (2000) discusses various problems
with this proposal, which are not of interest to this
paper.

Another description from a post-Keynesian
standpoint, according to Sawyer (2020), is that
“Kalecki (1944) argued that there would be the need
for permanent budget deficits in the face of intentions
to save exceeding intentions to invest.”

This paper is also an example of an analysis,
using a simple mathematical 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 something
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.” (Keynes (1936),
Chap. 17)

The goal of macroeconomic policy is, motto-wise,
“full employment without inflation”. It is not right to
be concerned about fiscal surpluses or deficits, since
they are merely the means to that goal and the result
of that goal. Whether or not to repay government
debt with taxes should be determined based on how it
will affect prices and employment. Repayment is not
a natural assumption, and whether it is repaid or not
has no value in itself.
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3. Holding of money and budget
deficit in a growing economy

3.1. Consumers behaviour

Utility function

We consider an exogenous growth model in which
consumers infinitely live and hold money for the
reason of liquidity and so on.

The consumer’s utility over an infinite time is

f:o e 0ty (ct, Tgt) dt. (1)

t
The utility function is

me) — — me
u (ct, m) =alnc; + (1 —a)ln ~ ()

¢, is the real value of the consumption by a consumer,
and p, is the price of the good. m, is the nominal value
of the money holding of the consumer. Therefore, m /p,

is the real money holding. The consumer’s utility
depends on the consumption and the real money
holding. 6>0 is the discount rate. o is the propensity to
consume of the consumers. O<a<1.

Budget constraint

The budget constraint for the consumer is

bt=(1—"r)wt l-p, c-r, mt+(rt—n)bt. (3)
b, is the per capita savings of the consumer, and i)t is
the time derivative of b. Generally, the time derivative
of a variable x is denoted by x. w, is the wage rate, |,
is an indicator of whether the consumer is employed
or not. 1 if employed, O if not. The meanings of this

equation are as follows.

1. bt is the change in the per capita value of the
savings.

2. (1—T)wt lr—pt ¢ is the difference between the per
capita disposable labour income and consumption.

3. b-m, is the portion of the per capita savings
that is invested in productive capital, which generates
interest (return) r,.

4. We assume that people live infinitely and no new
generation will be born, however, the current generation’s

population will grow. Hence the savings must be
discounted by the growth rate as expressed by -nb,.
Utility maximisation

The present value Hamiltonian is written as follows.

Ht = e—atu (Ct,rg_:) + At [(1 - T)tht - (4)

— pece — remy + (e — n)be].

A is the Lagrange multiplier. The first order conditions
are

J0H; P
—=e % ——=1p; =0,
ac, e o tPe (5)
and
J0H; sl a
a_mt =e m, - /157'5 =0. (6)

The costate equation is

OH,

a_bt = —mi = —it- 7)

By (5) and (6), we get

a .
Ct = p_ [(1 - T)tht + (Tt - n)bt - bt]'
t

and
1—

m ¢ [(1 —Dwel + (ry —n)b, — bt].

me =

They mean
-6t

At

= (1 - T)tht + (rt - n)bt - bt'
Thus,

a 1—«a
At = _e_5t =
DeCe

-6t

e
reme

Differentiating this with respect to t,
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1—«a

e_6t = _611:
TeMmy
Then, from (7) we find
r=n+d. 9)

This is the equilibrium interest rate (rate of return).

Steady state

Let us consider a steady state. Under constant prices,
w, ¢, m and b, are constant in the steady state. They
are the wage rate, and the per capita values of real
consumption, nominal money holding and nominal

savings. Then,
b =0.
t

On the other hand, under inflation at a constant rate
m, ¢, is constant, but w, m and b, increases at the rate
of . Then,

bt= btrr.

Denote the labour supply or the employment under
full employment by L/. Also, we denote

B=b L/,C=c L/,M=m L/
The real value of the capital is

_ Bt_Mt

K,
t Dt

Denote the real capital per labour under full

employment by

_ Kt
t = TF
Lt

k
In the steady state under full employment,

k=0.

t

3.2. Firms’ behaviour

Let y, be the output, K, be the capital, and L, be the
employment of a firm. Then, the production function
is written as follows.

y,=F(K, L)=L f(k)=L Flk,1).

We assume the constant returns to scale property
for the production function. We normalise so that
the number of firms is one. Each firm maximises its
profit. The profit of a firm is

pl yt-pt rt Kt-wt Lt=pt Ltf(kf)-pt rt Kt-wt Lt.

The first order conditions for profit maximisation are

JoF ,
DeTe = pta_Kt = pef' (ke),

and
oF ,
We = Pta_Lt = pelf (ke) — f'(ke)ke].

oF aF . I .
3k, and - are the marginal productivity of capital and

that of labour. From them, we have

w, L=p [f(k)-f‘(k)kj L,
and
p,r, K=p/ (k) K = p/(k) k L
Then, we obtain

P, V=W, Lt+ P, T, K

+

This is the total nominal supply of the good.

The real value of the capital increases at the rate
of n. Then,

Kt = nKt.

K, is the time derivative of K. This increase in capital
is the investment. We assume full employment.
Therefore, =1 for all people.

3.3. Market equilibrium

We consider two cases, with and without inflation.

Without inflation

Denote the constant price by p. In the steady state
under full employment and constant price, the total
consumption demand is
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pC=L/pc=al(1-Dw+(r-n)b] L/'=al(1-1)w, L/+(r-n)B].

The total money holding is

M, = L{mt = 1;—t“ [A—1D)we + (1 — n)bt]L{ ?10)

= 25 - Dwel] + ( —m)Be]

Let G, be the nominal value of the fiscal expenditure.
The total nominal demand is

G+al(1-t)w, L/+(r-n)B]+pnK.

pnK is the nominal investment. The market clearing
condition is

G+al(1-t)w, L/+(r-n)Bl+p K=w L/+pr K. (11)

From this we obtain (see Appendix 1)

G-Tw, Ltf =nM.. (12)

So long as O<a<l and n>0, this is positive. It is
the budget deficit. Therefore, we have shown the
following result.

Proposition 1

If consumers’ utility depends on holding of money, a
budget deficit is necessary for economic growth under full
employment and constant prices.

Suppose that M. is given. If, prior to that time, full
employment was achieved, the budget deficit shown
in (12) is necessary and sufficient for continuous full
employment without inflation.

The policy of increasing money through budget
deficits in line with the rate of economic growth as
indicated by (12) is consistent with the Monetarist
(Friedman’s) k% rule (Halton, 2023).

Under inflation at a constant rate of TT

In this case,
b=mb,

Therefore, (10), (11), (A-1) in Appendix 1 and (12)
are rewritten as

1-—

a
" [(1 — T)WtL{ + (r —n)B; — nBt],
t

Mt=

Gy + a[(l - T)th{ + (1 —n)By — nBt]
+penKe = WtL{ + pereKe,
_ f _ f _
Gy — twi Ll + a[(1 = Dw L, + (r, —n)B,

- Tl:Bt] + (71 - Tt)Bt - th + T'tMt = (1 - T)WtL];,

and
G-Tw, Ltf =nM+mB.

This is greater than the value in (12). It means the
following results.

Proposition 2

1. A budget deficit larger than its value under full
employment and constant prices in (12) leads to
inflation.

Or,

2. To achieve full employment under inflation, a
budget deficit larger than that under constant prices in
(12) is required.

4. Explicit values of the savings
and money holding in the
steady state

Without inflation

From (9) in the steady state, the value of the interest
rate is

r= n+o.

Denote this value with 7. Then, the capital-labour
ratio, k, which is constant in the steady state, satisfies

Flk)=F, (13)

Denote this value of k, with k& Then, the steady-state
value of the capital is

Kt = IEL];,
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also, we have

R, =2t 14

The steady-state value of the nominal wage rate is
we = plf () - f' (k]
The steady-state value of the money holding is
M, =(1- a)%[(l — ‘L')WtL}; + (F— n)Bt].

It is rewritten as

M =(1-a);(1-Dwl +(1-a) f‘T”Bt. (15)

From (14),
By — M, = ﬁkt (16)
By (15) and (16), we obtain
(1-a)2(1-1)w L] +PpK,
B, = . L (17)

1-(1-a)="

This is the explicit solution for the value of the savings.
By similar calculations, we get

_ (-@z(1-DwL] +pR,

M, = - — pK, 1
t 1_(1_(1)% p t (8)
(1—a)%(1—r)th’; +(1—a)r;nﬁl?t
1-1-a) ==

1- T)WtL/: + (F — n)pK,
F—(1-a)F—n)
1- T)WtLj; + (F — n)pk,
af + (1 —a)n '

=(1-a)

=(1-a)

This is the explicit solution for the value of the money
holding.

Under inflation at a constant rate of

Under inflation at a constant rate of m,

M, =(1- o:)% [(1 = Dw L] + 7 —n)B, — nB,].

<1(58) » 2024 + pp.305-319 -
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Therefore, we get

1 -
1-a)=1- Dw L, +p.K,

B, = 1 1 F—n—m
~1-o ==t
and
l—TWLf-l- F—n—1m)p.K
Mt=(1—a)( ~)tt (~ )peK:
F—1-a)F—-—n—-m)
1—TWLf+ 7 —n —m)p,.K,
=(1—a)( ) tLy ( D K:

af + (1 —a)(n +m)

5. Government bond holding in
the steady state

In this section, we consider the case where financial
assets are held not in money but in interest-producing

government bonds that have almost the same liquidity
as money.

Budget constraint and utility maximisation

Let i<7be the interest rate of the government bonds.
It is usually smaller than the rate of return on capital
for the risk premium. The budget constraint for the
consumer is'

b=(1-7) w 1-p, c-(r-i) m+(r-n) b,

im_is the interest income from the government bond
holding. Except for that, it is the same as (3).

The consumption and the government bond
holding are

a .
Ct = p_ [(1 - T)tht + (Tt - n)bt - bt]'
t

and

1-—- .
my = (Tt _0;) [(1 —Dwely + (ry — )b, — bt]- (21)

1 We do not consider taxation of interest on government
bonds, but it could be included. An interest tax would
reduce the likelihood of a divergence of the debt-to-GDP
ratio.
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Without inflation

The total bond holding is

_ 1= _
M, = m¢L;, = — [(1-1D)w;

1-a (22)
+ (r; — n)bt]L}tc = [(1 - T)WtL]tc + (ry — n)Bt].

B,is the total savings. From this

(rt -)M=(1-a)[(1-T) w, Ltf+(rt—n) BJ.

Then, (12) is rewritten as (please see Appendix 1)

G-tw, Ltf+th=th. (23)
The left-hand side is the budget deficit including
interest payments on the government bonds.
Therefore, the same conclusion as that without
interest on the government bonds is obtained.

In the steady-state growth path, GDP increases at
the rate of n. The government debt M, also increases
at the rate of n. Therefore, when the economy is in
a steady-state growth path, the debt-to-GDP ratio is
constant, and the larger the value of o (propensity to
consume) is, the smaller the debt-to-GDP ratio is.

Let r=7. Then, (22) is rewritten as
F—n

1 T —
M,=(1-a)— A -Dwll +(1-a)—B,
r—1 r—1

Then, (17) and (18) are rewritten as

1 .
(1—a)f,_i(1—T)WtL{+pKt
B = F—n ’
1—(1—a)1~,_,.
and
1—TWLf+ 7 — n)pk,
Mt:(l—a)( ) tht ( )P t-

af +(1—a)n—1i

This value has the same dimension as GDP.
Since

7=n+0,

the denominator of M,is

ISSN 2543-6821 « DOI:10.2478/ceej-2024-0020 =— 313
af+(1-a)n-i=n-i+ad.

This must be positive. It means

i<n+od.

Under inflation at a constant rate of TT

Under inflation, (22) is rewritten as

1—-«a

M, = [ = Dw, L] + (1, — n)B, — nB,).

T't - l
Then, (23) is rewritten as
G-tw, Lf+th=th+ nB. (24)

(19) and (20) are rewritten as

1 -
B (1 - a) f‘_—l (1 - ‘L')WtL}tc + pth
t= Ff—n—m ’
1-0-a)———
and
M= (1-a) (1- T)th’; + (7 —n—m)pK,
L =(1-

af+(1—a)(n+m)—i

This value has the same dimension as GDP. The
denominator of M, is

af+(1-a)(n+m)-i=n-i+od+(1-o) m.

This must be positive. It means

i<n+od+(1-a)m. (25)
This is the same as (30) in the next section, which
is the condition for convergence of the debt-to-GDP
ratio.
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6. Impossibility of divergence of
the debt-to-GDP ratio

Similarly to the previous section, financial assets
are held not in money but in interest-producing
government bonds. By (14),

It is constant. Then, under constant prices,

b =m.
t t

On the other hand, under inflation at a constant rate
of m, since

-~ b—m
Fo t’
b

bt - Tflt = I’Ept = pt]ET[ = (bt - mt)T[. (26)

Suppose that [ =1 (full employment), and that r =7 But
b, and m _are not necessarily the equilibrium steady-
state values, and they may change over time. The
money holding of a consumer is

l1-«a .
mt = ’F‘ — [_ [(1 - T)tht + (77' - n)bt - bt]
Without inflation

Without inflation,

o= () - 2}

In this case w, is constant. This equation implies

o . . F—iy
abt=(r—n)bt—(1_a>mt.

Since b=m,

J . . . T—1i\ .
amt=(r—n)mt—<1_a>mt.

From (9), #-n=4. Therefore,

J . _(i—n—ac?).
ot =\ 1—q )™ @7)

Note that m, is the per capita value of the bond holding.
The total bond holding is L/m, and L/increases at the
rate of n. Thus, m has the same dimension as the debt-
to-GDP ratio®. We get the following proposition.

Proposition 3

(27) means that when i>n+as, m, increases over time
if it is positive. Then, the debt-to-GDP ratio diverges.
When i<n+03, m decreases over time if it is positive.
Then, h, converges to zero, and the debt-to-GDP ratio
converges to a finite value.

Under inflation at a constant rate of Tt

Since GDP increases at the rate of n under constant
prices, m, the per capita government debt holding,
has the same dimension as the debt-to-GDP ratio.
However, when inflation continues at a constant rate,
the per capita government debt holding divided by the
price level has the same dimension as the debt-to-GDP
ratio. We have

a(mt> 1(. mc.> 1(. )
—\—)==—\m¢——p; ) =—(my —mym),
ot \p; Pt ‘ Pt ‘ Pt ‘ ‘

and
a[a(mt)]_1(a . i + 2)
atlae\p, J1 = p,\gg e — AT LT

1 (6 . . ) 0 (mt) (28)
_Pt atmt m.m ot \p, TT.

Note that m is assumed to be constant. By some
calculations with #-n=8, we obtain (Appendix 2)

2 The debt-to-GDP ratio is the total bond holding divided by
GDP, which is equal to the per capita government bond
holding divided by the per capita GDP. If the population
grows, the per capita GDP is constant, so the per capita
government bond holding and the debt-to-GDP ratio are of
the same dimension.
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d [6 (mt>] _ (i—n—a(S— (1—01)71) a (mt>
atlat\p, /1~ 1-—a ot\p, /)
We get the following proposition.

Proposition 4

(29) means that when

i>n+ad+(1-a)m,

2 . e .

&(%) increases over time if it is positive. Then, the
debt-to-GDP ratio diverges under inflation at the rate
of . On the other hand, when

i<n+od+(1-a)m, (30)
a . cpel s . d
5(%) decreases over time if it is positive. Then, 5(%)
converges to zero, and the debt-to-GDP ratio
converges to a finite value. (30) is the same as (25) in

the previous section.

Since #=n+3, (30) implies

i<af +(1-0)(n+m). (31)

The meaning of (31) is that the interest rate of
the government bonds should be smaller than the
weighted average of the rate of return on capital 7 and
the nominal growth rate n+m.

Impossibility of fiscal collapse and preven-
tion of debt-to-GDP ratio divergence by mild
inflation

These discussions mean that in (23) when i>n+as,
M, diverges to infinity relative to G-tw, L' under
constant prices. However, then (23) cannot hold.
An increase in M, will increase interest income and
thereby consumption. As the debt-to-GDP ratio
increases, this increase in consumption is expected to
lead to excess demand, which in turn will cause prices
to rise. Eventually, we have

i<n+ad+(1-a)m,

and the debt-to-GDP ratio converges to a finite value.
These discussions mean the following proposition.

Proposition 5

The divergence of the debt-to-GDP ratio to infinity
cannot occur. Itis prevented by inflation. The inflation
rate does not have to be very large. It is sufficient to
have a value such that (30) or (31) is satisfied. There
is no danger of the so-called hyper-inflation, and as
stated in the introduction, this is a naturally occurring
phenomenon, not caused by policy. It is the interest on
government bonds that causes inflation here; without
interest on the government bonds, there would be no
inflation.

7. Concluding remarks

7.1. Policy implications

‘We have made it clear that under the assumption that
people derive utility from their holding of money
or government bonds, budget deficits are essential
for an economy to grow at constant prices or under
continuous inflation. However, it has also been proven
that the government debt-to-GDP ratio, which many
economists and journalists are concerned about as a
criterion for fiscal collapse or as a measure of fiscal
health, cannot diverge. Therefore, macroeconomic
policies should be managed in such a way as to prevent
the economy from falling into a recession while
avoiding as high a rate of inflation as possible, and not
to be preoccupied with the fiscal balance of payments.

In this paper, we used a continuous time dynamic
model to study the role of budget deficits in a
growing economy in which consumers hold money
or government bonds for liquidity and live forever.
We have shown that the debt-to-GDP ratio cannot
diverge even when the budget deficit is financed by
interest-producing government bond issuance.

In Japan and other countries, there is often
concern about the accumulation of government debt
and the increase in the debt-to-GDP ratio. However,
the goal of macroeconomic policy is to achieve near-
full employment while avoiding inflation as much as
possible, not to control government debt. This paper
has shown that rising debt-to-GDP ratios are not a
concern.
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7.2. Further remarks

There is a persistent belief among many that
government debt should eventually be repaid by
taxpayers, and that new government spending
through the issuance of bonds would place a burden on
future generations. However, we believe this may not
be the case. Regardless of who purchases the bonds,
government spending increases the financial assets
of those who receive the spending, while taxation
decreases their financial assets. The difference is the
budget deficit, and if the budget deficit continues,
the financial assets held by the public will continue
to increase along with government debt. What
problems will the accumulated financial assets cause?
It is thought that people’s consumption depends not
only on their income but also on their accumulated
assets, including interest on government bonds.
Therefore, if the financial assets held by the public
increase along with government debt, consumption
will increase under full employment, leading to higher
prices. Although the government debt-to-GDP ratio
tends to be more problematic than the total amount
of government debt, if prices rise and nominal GDP
increases, the government debt-to-GDP ratio will
decline. The analysis in this paper focused on this
point. As mentioned in the introduction, the net
external debt accumulated by the current account
deficit must eventually be repaid, and if it becomes too
large, it will become an obstacle to the economy, but as
long as the government debt remains domestic, there
is no problem.

In many countries around the world, and especially
in Japan, the question of financial resources is always
raised when the government implements any kind
of policy. Raising taxes reduces people’s disposable
income, which in turn reduces consumption and
worsens the economy. When the economyis strong and
full employment has been achieved, new government
spending becomes an inflationary factor, and tax
increases may be necessary to control it. However,
even when the economy is not doing well, the issue
of financial resources is discussed. This is because the
redemption of government bonds is a prerequisite.
Government spending increases demand, but taxes
reduce demand by reducing disposable income. Is
it not the government’s duty to strike a reasonable
balance between the two and implement the necessary
public policies? Even if government policies result in
budget deficits and accumulated government debt, is
there not a problem if full employment is maintained
at stable prices, i.e., constant prices or mild inflation?

Pensions and other social security benefits should be
promoted, and if technically feasible, the construction
of airports and new high-speed railroads should also
be promoted. The technology and productive capacity
of the country and its people are the constraints on the
economy, not the financial resources.
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Appendices

1. Derivations of (12) and (23)
Arranging (11),

Gy — TWtL{ + a[(l - 1')W,:L]tc + (ry — n)Bt] +pnkK, = (1 - T)WtL{ + priK;.

Further, by pK; = By — M;, we get
Gt - TWtL{ + (X[(l - T)WtL{ + (Tt - n)Bt] + Tl(Bt - Mt) = (1 - T)WtL{ + Tt(Bt - Mt)

Then,

G, — TWtL’: +al(1- T)th’: + (y —n)By] + (n —r)By — nM; + M, = (1 — ‘L')WtL];. (A-1)

From (10),
nMy = (1 — a)[(1 — Dw, L, + (1, —n)B,].
Substituting this into (A-1), we get
G — TWtL]; +[(1 - T)WtL{ + (ry —)B,| — (; —n)B, —nM, = (1 — T)WtL{.
Then, we obtain
Gy — thL’; =nM,.
In the case of government bond holding we have
My = (1 — a)[(1 — Dw, L, + (r, — n)B,] + iM,.
Therefore, we get

Gy — ‘L'WtL}; + (M, = nM,.

2. Derivation of (29)
From (21),

m; = (;_T(:) [(1 —Dwer + (F —n)b, — %bt].

In this case w, increases at the rate of 7. This equation means

9 . TN
abt=(1—T)Wt7t+(f—n)bt—(1_a>mt
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Since, from (26) b, — m; = (b, — m,;)m, we obtain

d . 0 . ]
abt mt == (bt - mt)T[.
This means
J . ad . . .
amt == abt - (bt - mt)T[.
Therefore,
J . . . F—i
amt = (1 - T)WtT[ + (T - n)bt - (1 — a) (bt mt)T[
Again by (21),
-1 . .
1-Dw, = (1 —a)mt — (f —n)b; + by.
From this,

%mt = [(f:;) m; — (F —n)b; + Bt] m+ (F —n)b, — (f:;) — (b —me)m

- [(F_i>mt—(F—n)bt] n+(F—n)bt—(r—

i
m; + M.
1—«a 1—a> t 2

Thus,

f—i), +oi
m; + M1
1—a ’

%mt = [(f:;)mt — (7 - n)mt] T+ (F —n)m, — (

Therefore,

Jat 1—«a 1

= (== ()
AU g Py Dt Pe-

1—«a

Then, by (28)
A | R G e o B L G e P
ot Lot \ p, A g p:/ Ot ptn—r "Ti1oa "o pe/

Since 7-n=94,

aelae Gl = (T )& G

imt mtnz[(f_i>mt—(f—n)mt]n+(f—n)mt—(?_i>mt=(?—n—?:Cix)(mt ML)



