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ABSTRACT

This paper shows mainly the following results. 1) The debt to GDP ratio cannot diverge to infinity, that is, fiscal
collapse is impossible. The necessary condition for this result is that the propensity to consume from the asset is
positive. 2) The divergence of the debt to GDP ratio is prevented by inflation when the interest rate on government
bonds is considerably higher than the real growth rate, and the inflation rate which is sufficient to prevent
divergence of the debt to GDP ratio is smaller than the interest rate on government bonds. Only an inflation rate
slightly greater than the difference between the interest rate on government bonds and the sum of the real growth
rate and the propensity to consume from the asset is required. This inflation is not caused by policy but occurs
naturally.
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1. Introduction

Fiscal unsustainability, or the fiscal collapse of public finances, is regarded as an important issue in many
modern economies, especially in advanced economies, including Japan. The debt to GDP ratio is often taken up as
an indicator of whether or not a country’s public finances will fail. A fiscal collapse is considered to occur when the
debt to GDP ratio is not limited to a finite value but becomes infinitely large, i.e., when it diverges:.

This paper will show mainly one result about the debt to GDP ratio, impossibility of fiscal collapse. It will show
the following theorem. (Theorem 1).

1. The debt to GDP ratio cannot diverge to infinity. The necessary condition for this result is that the propensity
to consume from the asset is positive. The consumption from the asset is the key point to our result. The basis for
this assumption is that if there are two people who both earn $50,000 per year, for example, and one has $100,000
in assets and the other $1 million, the latter's interest income will be higher and his consumption expenditure will
also be higher. The government debt is held as an asset of the people. This is because government debt is the
accumulation of the portion of government spending that exceeds tax revenues and the interest income earned on
government debt.

If the increase in assets does not increase consumption, that is fine, since there is no longer a concern that
inflation will be triggered by an increase in the debt to GDP ratioz.

2. The divergence of the debt to GDP ratio is prevented by inflation when the interest rate on government
bonds is considerably higher than the real growth rate, and the inflation rate which is sufficient to prevent
divergence of the debt to GDP ratio is smaller than the interest rate on government bonds. We only require an
inflation rate slightly greater than the difference between the interest rate on government bonds and the sum of
the real growth rate and the propensity to consume from the asset. This inflation is not caused by policy but occurs
naturally. This is due to the fact that when government debt relative to GDP increases, interest payments on it
relative to GDP increase, and consumption from the asset relative to GDP also increases.

3. This paper also shows that in order to prevent divergence of the debt to GDP ratio without inflation, taxation
on income from asset is necessary.

This paper uses a model based on microeconomic foundations about firms and consumerss.

Many people believe that government debt issued by the government is debt, a debt owed by the people to the
people, and that if the current generation accumulates them, their future descendants will eventually have to repay
them. Even in Japan, television and other media report such things as “how much debt is owed per capita”. Is this
really true? Government spending goes to the non-government private sector, and taxes are collected from the
private sector. If the difference between spending and taxes is positive, there is a budget deficit, and the
accumulation of this deficit is government debt. The private sector then conversely increases its financial assets as
receipts exceed payments. In other words, there are financial assets, not debt, corresponding to the government
debt. If the interest rate on government debt (i.e.,, government bonds) is high, government debt will continue to
increase, and its ratio to GDP will increase. Fiscal collapse is often defined as a situation in which the debt to GDP

1 As Blanchard (2022), (2023) notes, many discussions of debt to GDP ratio use simple calculations based on comparisons of primary
budget balance (budget deficit excluding interest payments on government bonds), the interest rate, and the growth rate. But is the
argument not so simple? Assuming a steady state of full employment, which may or may not include inflation, the size of the budget
deficit to achieve this is naturally determined, and the larger the budget deficit is, the higher the inflation rate is. On the other hand,
the larger (smaller) the propensity to consume is, the smaller (larger) the budget deficit required to achieve full employment under a
constant rate of price increase is.

2 In our model, the increase in assets does not increase consumption when the interest rate on government bonds is zero, i.e., when
money is issued instead of government bonds. Different conditions may arise if the consumers' utility functions differ. Please see (3)
and (4) in Section 2, where two different utility functions are compared.

3 With reference to Otaki (2007), (2009), (2015), Weil (1987), (1988), Maebayashi and Tanaka (2021) and others, we are studying
similar problems using an overlapping generations model and a model in which people live infinitely with exogenous growth or
endogenous growth. Please see, for example, Tanaka (2023a), Tanaka (2023b), Tanaka (2024a), Tanaka (2024b)and Tanaka (2024c).
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ratio does not remain at a finite value but becomes infinitely large. As mentioned above, private financial assets
exist in response to government debt, and if the ratio of government debt to GDP is infinitely large, the ratio of
private financial assets to GDP should also be infinitely large. This would lead to an increase in consumption. Again,
for example, a person with an annual income of $50,000 and assets of $1 million will spend different amounts on
consumption than another person with an annual income of $50,000 and assets of $10,000. The accumulation of
private financial assets cannot help but increase consumption. If the ratio of private financial assets to GDP is
infinitely large, the ratio of consumption to GDP will also be infinitely large. Wait a minute. Since consumption is a
part of GDP, its ratio to GDP should be less than 1, so it cannot be infinitely large. Yes, that is why the government
will not go bankrupt. What happens if government debt and private financial assets accumulate? Consumption
demand increases and prices rise. But only a little. If the nominal growth rate, which is the sum of the real growth
rate and the rate of price increases, is only slightly higher than the interest rate on government debt, the
government will not go bankrupt. Thus, even with the accumulation of government debt and corresponding private
financial assets, a small amount of inflation saves the government from financial ruin. This is not due to government
policy. As private financial assets increase, consumption naturally increases and prices naturally rise. If the
government debt is owed to foreign countries, the story is different, but so long as the government debt is being
serviced domestically, there is nothing to worry about. Let us rid ourselves of the delusion of financial ruin.

In the next section, we present microeconomic foundations about firms and consumers. In Section 3 the main
results will be shown. In Section 4 and Section 5 we present simple simulations and an empirical analysis.

Let us start with explanations of microeconomic foundations.

2. Microeconomic foundations for consumers and firms

2.1. Firms

A firm produces one type of good by labor and capital under perfect competition. It determines the
employment of labor, the investment of capital and the output of the good to maximize its profit. There exist many
firms, but the number of firms is normalized to one. The notations in Period t are as follows.

Y;: nominal GDP in Period t, t = 0.

P;: price of the good in Period ¢t.

y;: real GDP in Period ¢, Y; = Pyy;.

m: inflation rate.

K;: real capital stock in Period t.

L;: employment in Period t.

Ly: labor supply in Period ¢. It is employment under full employment, and is constant.

w,: wage rate in Period t.

1;: rate of return on capital in Period t.

y: real growth rate.

The production function of a firm in Period 0 is

Yo = K&LY®, 0<a<1.
The profit of a firm is
®o = Poyo — wolLo — 19PoKop.
The firms determine their employment and capital to maximize their profits. The first order conditions are

9o

Ky aPoK§ ™ L™ — 1Py = 0,

and
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dLg
Then,
roKo = ayy, Wwolo = (1 — )Yy = (1 — @)PyYo.
From them

ropoKO + WOLO = Poyo = Yo.
It means that the sum of the wage income and the profit of firms is the nominal GDP. For the production in
Period t > 1, we consider labor-augmenting technical progress. The production function in Period t is
ye = KE[A + )L
The profit of a firm is
@ = Py — wely — e PKy.
The first order conditions for profit maximization are

0
i = a’Ptha_l[(l + Y)tLt]l_a — 1P, =0,
0K,
and
aQDt _ t a t; 1-«a _
S = (=@ + P PKE+ )L™ = we = 0.
t
Then,
Tth = Olyt, WtLt = (1 - (Z)Yt
From them

1P Ky + wely = Prye = Y.
Under full employment L, = L, = L. Therefore, with constant rate of return and constant price
ye =1+, K. = (1 +y)'K,, we = (1 + m)twy.
Under inflation
Y, =1 +Y)'A+m)Yw, =1+ )+ m)twy.
In the steady state growth path the real investment in Period ¢ is
Kiy1 — Ke = VK:.

2.2. Consumers

A consumer determines his/her condumption and holding of government bonds in each period to maximize
his/her utility subject to the budget constriant.

The additional notations are as follows.

C;: nominal consumption in Period t.

G;: nominal government expenditure in Period t.

S¢: nominal savings of consumers by government bonds at the end of Period t — 1.

St¢+1: nominal savings of consumers by government bonds at the end of Period t.

T;: nominal income tax.

i: interest rate on government bonds. i > 0. It is constant.

Let us consider the utility maximization of consumers whose utility depends on consumption and an increase
in savings by holding of government bonds from the previous period. The utility of government bonds is due to
liquidity similar to that of money. The investment itself does not produce utility, and the return on investment is
included in income (GDP). The utility function is

Co\ (Stsr Se\' ¢
U= (L) (2ero 0<c<l
(Pt) ( P, Pt> ’ <¢
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¢ is the propensity to consume. From the previous sub-section,
Y = w¢ly + 11 P K.
The budget constraint is
St41 =Y =Tt = C¢ = Pe(Key1 — Ke) + (1 +0)S;.
This means
Ce+St11 = Se =Y, = Tt — Pe(Kpyq — Kp) +05;.

Note that S; and S;,; are, respectively, the savings at the end of Period t and Period t + 1. It is rewritten

as
C S S Y T S
FZ"';,—T_Fi:FZ_P_Z_ (Ke+1 _Kt)-l_in-

Most government bonds are purchased (at least in Japan) by financial institutions, including the central bank
and private banks, and ordinary individuals receive payments for government spending in money. However, the
portion of government bond interest paid to financial institutions, including private banks, is returned to their
shareholders, employees, and bank depositors, so the model assumes that individuals hold government bonds.

The consumers determine C; and S;,; given S;. The Lagrange function is

C 1-c
L= (f,_z) (5%1 - i?i) - P%’”Cf +See1 = Se — (Ve = Tp) + Pe(Keqq — Kp) — iS¢].
The first order conditions are

c-1 1-c

0L (Ct) (St+1 St) A
—=cCc|— —_— = )
oG \p) P PR
Py
and
0L Ce\“ (See1 Se\ ¢
-0 )
S CTONR) U TR,
Py
From them
Ct: (St+1 - St) = C: 1 — C.
Let

Iy = Pe(Kiy1 — Kp)-

It is the nominal investment in Period t. Then,
Co=cV, =T, — I +iS) = c(Y, = T, — I) + ciS, €Y)
and

Str1 = 1- C)(Yt -Ti— I + iSt) +5 = 1- C)(Yt e It)
+(1+i—ci)S, 2)

ciS, isthe consumption from the interest income of the asset (government bond), and ci is the propensity to
consume from the asset.
Consider another utility function.

1-c

Ce\© (St41
U—(E)(&)  0<c<1 3)

It depends on the consumption and the savings by holding of government bonds at the end of the period not

an increase in the savings. The Lagrange function under the same budget constraint is
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Ce\ (Sesr) ¢ 1 .
L= (Ft) (P_t) - EA[Ct + St+1 - St - (Yt - Tt) + ]t - lSt].
The first order conditions are
a—L _. (&)C—l (St+1>1_c _ /1
,& \p) P ’
Py
and
0L Ce\“ (St1) ©
o) ()
d St+1 ( ) Pt Pt
Py
From them
Ct:5t+1 = C: 1 — C.
Therefore,
Ct = C[Yt - Tt - It + (1 + l)St] = C(Yt - Tt - It) + C(l + l)St (4)
and

Sei1=A=-0Y; —T, =L+ A+DS]=A-) Y, T, — 1)+ (1 — )1 + DS,

In this case, the propensity to consume from the asset is c¢(1 + i). (1) and (2) are used in this paper. More
generally, a dynamic utility function should be maximized under cross-period budget constraints, where the
consumer’s utility depends on current and future consumption, government debt holdings, etc. However, since the
purpose of this paper is to examine the relationship between divergence/convergence of the debt to GDP ratio and
inflation using as basic a model as possible, a static model is used. In the case of dynamic, cross-period utility
maximization, both the demand for consumption and the demand for savings may depend on the rate of return on

capital, but the essence of the argument in this paper remains the same.

3. The main results

In this section, we present the main results of this paper.
Inductively, it is assumed that

S=[A+y+m) '+ Q+y+m)2Q+i-c)++A+y+m)A+i—ci) 2+ @ +i—ci)t ]

A=Y —To—1Ip) + (1 +i—ci)tS, (5)
And
St = St-1 =
[(A+y+m) 2y +m)+ A +y+n)3AQ+i—c)y+m)+-+Q+i—c)?(y+m)+ (A +i—ci)t?]
Q- —To—1Ip) + (1 +i—c)So—(1 +i—ci)1S, (6)

Sy is the savings of consumers by government bonds at the beginning of the world. It may be zero and is
nonnegative. The world begins at Period 0. Let Y,, Cy, Iy, Gy, Ty be GDP, consumption, investment, government
spending, income tax. They are nominal values. Consumers save their assets consisting of government bonds. The
GDP is represented by

Yo = Co + Iy + Gy.
From (1)
Co = c(Yy — Ty — Iy) + ciS,.
Assume full employment. Let Y; be the GDP at full employment in Period 0. Then,
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Yo=Y,
and
Co = (Y — Ty — Ip) + ciS,.
The savings of the consumers consisting of government bonds at the end of Period 0 is

From this
S;=So=Q0=0)(Y—To—Ip) — (1 — ©)iS, (8)

It is carried over to the next period, Period 1. From (7) and (8), (5) and (6) are correct for period 0. The
returns to the capital is included in GDP, Y;. The GDP in Period 0 is
Y =c(Yy =Ty — Ip) + ciSy + Iy + Go.
This means
Go = (1 —c)(Yy — Iy) — ciSp + cT.
Thus,
Go—To=(A—-0c)(Y; =Ty — Ip) — ciSy.
This is the budget deficit excluding interest payments on government bonds (the primary budget balance).
Then,
Go—To+(1+D)So=A—-)¥;—To—Ip) + (1 +i—ci)So =5,
and so
Go— Ty +iSy =S — Sp.
This is the budget deficit including interest payments on government bonds in Period 0. It equals the increase
in the savings from the beginning of Period 0 to the end of Period 0. The debt to GDP ratio in Period 0 is
S A= —To—Ip) + (1 +i—ci)S
Yo Y '

About GDP in Period ¢,
Y, =C + I + G,.
The economy nominally grows attherateof (1+m)(14+y)—1=1+m+y + my.Since m and y aresmall,
we neglect my, then the nominal growth rate is © + y. The GDP in Period t is represented as follows;

=A+y+mY=C+A+y+mi+ G, (9)
The consumption is
Ce=c(l+y+m)(Yy—Ty—1I) +ciS; (10)
The savings of the consumers consisting of government bonds at the end of Period t is

Seii=Q+y+m)Yy— A +y+m)iTy—Co— (A +y +m)ty + (1 +i)S,
=A+y+mtA-)(Y—To—Ip) —ciS + (1 + S,
=A+y+m)tA-)(Y—To—Ip) + (1 +i—ciS;
=[A+y+m)t+Q+y+m) 1A +i-c)++Q+y+m)@A+i—c) P+ @A +i—ci)f
A—-)(Y—To—Ip) + (1 +i — ci)**S, (11)

It is carried over to the next period, Period t + 1. From (11), (5) is correct. The budget deficit excluding
interest payments on government bonds is
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From this,
Ge—T+(A+DS,=A-)A+y+m) Y —To—Ip) + (1 +i—ci)Se =S4

The budget deficit including interest payments on government bonds is
Ge —Te + iS¢ = Se1 — St (12)

where
Seii—=Se=[1+y+) I+ + A +y+m)2A+i—c)(y+m) + -
+A+i—c) M+ + A+ i) ]A = )Y =Ty —Ip)
+(1+i—c)*1Sy — (1 + i — ci)tS,.

Thus, the budget deficit including interest payments on government bonds equals the increase in the savings
from Period ¢t — 1 to Period t. From (12), (6) is correct. Given y, ¢, i and S; (12) means the following result.

Lemma 1 If the budget deficit in Period t islargerthanthatin (12) with ™ = 0, then an inflation (m > 0) occurs.

From (1) and (2), for consumption to be positive, S;,; —S; must also be positive, which means G, — T, +
iS:>0, that is, the budget deficit is positive.

If the economy grows, the consumption increases from Period t to t + 1. Then, S;,; —S; > 0. Therefore, in
our model,

Lemma 2 In a growing economy we need positive budget deficit.

The savings (or the asset consisting of government bonds) in Period t is explicitly obtained as follows.

t
14i—ciy\" ) o
5t+1=2(m) A4y +m) A=) =Ty — o) + (1 +1i — ci)*15,
n=0

1_(1+i—ci)”1

1+y+m
1+i—ci

T 1+y+nw

A+y+m)A=c)(Y—To—Ip+ (1 +i—ci)*S,
1

1 (1 +i—ci)‘+1

THy+n
= VI by A = )Y =Ty — Ig) + (1 +i — i)+,

y+m—i+ci
The debt to GDP ratio in Period ¢t is
1_(1+i—ci)t+1
S 1 \Taydw) A0 -Toml) A +iza) S,
Y; y+m—i+ci 4 Y 1+y+mt Y
If
1+i—ci
1+y+m
or
i—ci<y+mn (13)
or
T>i—y—ci

then, when t — oo,
(1 + l - Ci)t+1 SO

_QO’
1+y+mt ¥

and
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St+1_>< 1+y+T[ >(1_C)(Yf_TO_IO)

14
Y, y+m—i+ci Ye (14)

Note that ci is the propensity to consume from the asset. (14) is decreasing with respect to c. Also it is
decreasing with respectto m since 1+ y >y — i + ci, thatis, the higher the rate of price increase, the smaller the
limit value of the government debt to GDP ratio. Therefore, it has been shown that

Lemma 3 The limit value of the debt to GDP ratio, which exists when the interest rate on government bonds is not
so high, is decreasing with respect to the propensity to consume and the inflation rate.

Note that S, does not affect the limit value of the debt to GDP ratio.

Our result is a generalized version of the so-called Domar condition (Domar(1944), Yoshino and
Miyamoto(2021)) which is based on simple comparison of the interest rate and the nominal growth rate. This
condition means that when the interest rate is smaller than the (nominal) growth rate, finances will not collapse. It
is stronger than the condition in (13). Consumption from the asset is taken into account in our analysis. It is the key
point to our result, and assume full employment with or without inflation.

Now, the following theorem will be shown.

. Theorem 1

1. The debt to GDP ratio cannot diverge to infinity.

The necessary condition for this result is that the propensity to consume from the asset is positive.

2. The divergence of the debt to GDP ratio is prevented by inflation when the interest rate on government
bonds is high, and the inflation rate which is sufficient to prevent divergence of the debt to GDP ratio is smaller than
the interest rate on government bonds. Only an inflation rate slightly greater than the difference between the
interest rate on government bonds and the sum of the real growth rate and the propensity to consume from the
asset is required.

3. In order to prevent divergence of the debt to GDP ratio without inflation, taxation on income from asset is
necessary.

Proof
1. From (9) and (10),
A+y+mY =cA+y+m)t (Y, —To—Ip) +ciSe + (L +y + 0y + G, (15)

Now it is assumed that

14+i—ci
- 2 )
1+y+m
then YS: diverges to infinity when t — +oco. From (15),
t—-1
Yo —Ty— 1 ci S I G
1=c¢ f 0 0 + t + 0 + _t.
Y l+y+nYe, Y Y
@, ;—" and % are positive and smaller than one, that is, they are finite. Of course, 14+ y + m and ci
f f t

are positive and finite. If, when t — 400,
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then, so long as ci > 0, that is, the propensity to consume from the asset is positive.
ci St
1+y+mnY_
It is a contradiction. Therefore, the debt to GDP ratio cannot diverge to infinity. This means
1+i—ci
—<
l1+y+m

— 400,

and the debt to GDP ratio converges to the value described in (14).
2. If T =0, thatis, no inflation, and

1+i—ci

>1 16
1+y (16)

then, the inflation ( > 0) prevents the divergence of the debt to GDP ratio. The inflation rate which satisfies

1+i—ci
1+y+n

or
T>i—y—cl

is sufficient to prevent divergence of the debt to GDP ratio+ Note that this inflation rate is smaller than the interest
rate on government bonds so long as ci +y > 0. This inflation is not caused by policy but occurs naturally since as
proved in 1 of this theorem divergence of the debt to GDP ratio is impossible. This is due to the fact that when
government debt increases relative to GDP, interest payments on it relative to GDP increase, and the consumption
from the asset, ciS;, in (10) and (15) relative to GDP increases.
If inflation causes the initial state where
1+i—ci
_ 2
1+y+m
withasmall m or m = 0 to become a state by an increase in @ where
1+i—ci
—<
1+y+m
the government debt at that point can be used as S, which is the basis for the subsequent state.
The debt to GDP ratio in Period t —1 with constant price (P, =1 for all t) and S, =0 (zero initial

government debt) is

G+i—dy_1
St _ 1+y A+A - —To— 1)
Yt—l l—)/—Cl YO )

Let % < 1 be an appropriate value of fiscal expenditure to GDP ratio. If
t

14+i—ci

>1, or i >y+ci,
1+y 4

S I G .
y—t grows as much as one wants. On the other hand, Y—O and f are smaller than one. Then, there exists t
t—1 f t

such that

4 We assume that the central bank will not tighten monetary policy unless prices rise substantially, and that the interest rate on
government bonds will remain constant with moderate inflation. It is unrealistic to think that the interest rate will rise to satisfy (16)
and that prices will rise in response because interest payments increase, and the interest rate will rise without limit.
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Vi—To—1ly c S I Gt
Y 1+yYey Y Y

In this case, inflationary pressure is exerted. With some inflation rate =

1-c¢

Ye =Ty — | ci S Iy G
1—cl 2 0 2= an
Y 1+y+nYy Y Y
If with this m still
i >m+y+ci
the debt to GDP ratio further grows. Eventually, there is an inflation rate ©* such that
i<m"+y+ci, or m*>i—y—ci,
and (17) holds with m = . Then, with this inflation rate the debt to GDP ratio converges to
1+n*+ 1—-c)(Yo—Ty—1
( . Y ) ( ) (Yo o —1o) (18)
n*+y—i+ci Yr

The magnitude of fiscal spending to GDP ratio may need to be adjusted to achieve full employment under the
constant inflation rate w*.

Even if the debt to GDP ratio does not diverge, consumption from assets may increase, which, when combined
with investment and government spending, may lead to excess demand and cause inflation. In such a case, the debt
to GDP ratio converges to a value based on the inflation rate expressed in (18).

3.Let 7 (0 < 7 < 1) be the tax rate on the interest payments on government bonds. If

1+A-1)(1—-c)i
a-nazor
is satisfied, the debt to GDP ratio does not diverge without inflation. Since ¢ > 0, i > 0 and y > 0, there exists
such a value of 7. (Q.E.D.)

4. Simple simulations

Since the main argument of this paper is a theoretical analysis, a simulation in this section and an empirical
analysis in the next section should be considered supplementary.

Letus assume y = 0.01, i = 0.03, ¢ = 0.6, Yf =500, I, =100, T, = 100.

Table 1 below show the changes in debt to GDP ratio for m=0.03, m=0.018 and =0 (constant prices),
assuming S, = 0. For m=0.03, the debt to GDP ratio converges to 45.71, for m=0.018, it converges to 79.25. On the
other hand, when 1t=0, the debt to GDP ratio does not converge and diverges to infinity.

Table 1. The changes in debt to GDP ratio for m=0.03, m=0.018 and m=0 (constant prices).

m=0.03 m=0.018 n=0
year Debt to GDP ratio year Debt to GDP ratio year Debt to GDP ratio
1 1.23 1 1.23 1 1.24
2 243 2 2.45 2 2.48
3 3.59 3 3.64 3 3.72
5 5.83 5 5.98 5 6.21
10 10.92 10 11.51 10 12.49
15 15.36 15 16.62 15 18.82
20 19.23 20 21.34 20 25.22
25 22.61 25 25.71 25 31.69
30 25.56 30 29.75 30 38.21
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35
40
50
100

28.13
30.37
34.04
42.73

35
40
50
100

33.48
36.93
43.08
62.74

35
40
50

100

44.81

51.47

64.98
136.72

In the cases where m=0.03 and m=0.018, i — ci < y + 7 is satisfied. On the other hand, when m=0, it is not. As

we have shown in Lemma 3, the limit value of the debt to GDP ratio is decreasing with respect to the inflation rate.

Inflation is not good for people, but if rising government debt to GDP ratio is a problem, it may be desirable if

divergence of debt — GDP ratio can be prevented by a moderate inflation. In the previous section, we demonstrated

that this can be achieved naturally, not by policy.

5. Empirical analysis

Based on the analysis so far, there may be an inverse relationship between the debt to GDP ratio and the price

index. In this section, we present a very basic empirical analysis of this relationship. OECD data

(https://data.oecd.org) are used. Data on debt to GDP ratios and the price indices for the main countries from 2012

to 2022 are presented in Tables 2 and 3 below. Based on the averages for the countries in the table, regression of

the debt to GDP ratio to the price index yields the following result. Let

X: Price index.

Y: Debt to GDP ratio (%).

Then, we obtain

t-value is —1.958. It means that the price index is inversely related to the debt to GDP ratio.

Y = 288.07 — 1.719X (R? = 0.299).

Table 2. Debt to GDP (%) ratio from 2012 to 2022.

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Australia 58.4 55 60.5 64 68.8 66.2 66.8 764 91.2 83.1 70.8
Canada 113.7 1078 1086 1144 1154 1118 1098 1119 146.1 1341 113.3
France 1119 1125 120.2 1208 123.7 1229 120.7 123.1 1455 138 117.3
Germany 89.1 84.5 84.3 80.1 77.3 73.3 70.1 68.7 816 79.1 65.4
Italy 135.4 143.2 155.7 1569 1546 1521 1469 1542 183.3 171.4 1485
Japan 226.6 229.7 2344 2333 2314 2303 234.2 2348 257 256 2545
Korea 475 479 50.7 52.5 51.6 49.4 50.4 527 589 599 57.5
South Africa 53 54.2 58 55.8 60.6 61.5 63.5 68.6 80.8 804 74.9
United Kingdom 109 104.7 1144 114 1211 1206 117.4 120.1 152.7 142.6 1045
United States 132.3 1358 1355 1369 1388 1354 1373 136.1 1599 148.1 144.2
Average 107.69 107.53 112.23 112.87 114.33 112.35 111.71 114.66 135.7 129.27 115.09
Table 3. Price index from 2012 to 2022.
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Australia 158 143 135 126 125 131 126 121 118 125 123
Canada 123 121 115 111 105 108 107 110 108 114 117
France 107 110 111 102 100 101 102 95 96 98 92
Germany 100 105 106 98 96 97 100 96 98 100 96
Italy 95 100 102 93 90 90 92 87 87 88 82
Japan 129 106 101 97 112 109 108 113 113 107 92
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Korea 75 81 86 86 86 89 89 87 84 86 80
South Africa 62 56 53 52 48 56 56 55 50 56 53
United Kingdom 110 111 119 120 108 102 105 102 104 107 105
United States 99 102 103 114 116 116 115 118 118 115 125
Average 105.8 103.5 1031 999 986 999 100 984 976 99.6 96.5

The same regression analysis was performed for Japan and found the following.
Y = 282.36 — 0.4075X (R? = 0.12).
t-value is —1.1. An inverse correlation between the debt to GDP ratio and the price index has emerged but is not a
strong result.
The arguments in this section are similar to those in the previous section. A higher inflation rate increases the
nominal growth rate, so the government debt-to-GDP ratio is not easy to grow, and the limit value at which it

converges is smaller.

6. Conclusion

In Japan and elsewhere, 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 showed that an increase in the debt to
GDP ratio is not a matter of concern. It is assumed that the budget deficit is financed entirely by the issuance of
government bonds, but some or all of the deficit could be financed by money. In that case, fiscal collapse would not
occur because interest payments on government debts are low or zero.

There is a strong belief among many that government debt must eventually be repaid through taxes, and that
new government spending through the issuance of government bonds will be a burden on future generations.
However, the author believes that this may not be the case. Regardless of who purchases the government bonds,
government spending increases the financial assets of those who receive the spending, while taxation decreases
the financial assets of people. The difference between the two is the budget deficit, and if the budget deficit
continues, the financial assets held by people will continue to increase along with government debt. What kind of
problems will these accumulated financial assets cause? People’s consumption is considered to depend on
accumulated assets as well as income each period. Therefore, if people’s financial assets increase along with
government debt, this will increase consumption, leading to higher prices under full employment. Although the
ratio of government debt to GDP is often considered more problematic than the total amount of government debt,
the ratio of government debt to GDP will decline as prices rise and nominal GDP increases. This paper focused its
analysis on that point.

Whenever the government implements any policy, financial resources are always an issue. Increasing taxes
reduces people’s disposable income, which reduces consumption and worsens the economy. When the economy is
booming or at full employment, new government spending becomes an inflationary factor and tax increases are
necessary to control it, but even when the economy is not doing well, the question of financial resources becomes
an issue. This is because of the assumption that the government bonds must be repaid. Government spending
increases demand, while taxes reduce demand by reducing disposable income. It is the government’s duty to
balance the two and to implement necessary public policies. Even if the result of government policy is a budget
deficit and the accumulation of government debt, there is no 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, as well
as the development of airports and the construction of new high-speed railroads, if technically feasible. The
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technology and production capacity of a country and its people are the constraints for the economy, not its financial

resources.
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