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Bank credit, expected inflation rate, and
financial dynamics

Toshio Watanabe

Faculty of Economics, Fukui Prefectural University, Japan
toshio@fpu.ac.jp

We investigate the effects of debt—capital ratio and expected inflation rate on the stability of the econ-
omy using a Minsky model and reconsidering Fisher’s debt-deflation theory. We have developed static
and dynamic models that formalize an inflation-targeting policy. The static model reveals that an
increase in the debr—capital ratio may negatively impact the profit rate and that the Fisher proposi-
tion is invalid. Our dynamic model indicates that the economy can become endogenously unstable.
When the debt—capital ratio is high and the sensitivity of nominal wage rate to the profit rate is
higher than that of bank lending, it may lead to debt-deflation. Finally, we demonstrate that the
central bank alone can make only a limited contribution to economic stability.

Keywords: financial instability hypothesis, debt-deflation theory, bank behavior, portfolio selection,
inflation-targeting policy

JEL codes: E12, E44, E52

1 INTRODUCTION

Economic recession may cause deflation, which may lead to depression. The Japanese
economy has experienced long-term deflationary depression in the 1990s and 2000s fol-
lowing a bubble economy period in the 1980s. However, Japan is still struggling to break
away from deflationary situation. Additionally, the global financial crisis triggered by the
subprime mortgage crisis led to significant threats of deflation in certain regions of the
world.

Fisher (1933) developed the debt-deflation theory, which suggests that recessions are
caused by a significant rise in the real debt balance associated with deflation. Fisher’s the-
ory has been adopted by Minsky (1975), who proposed the novel financial instability
hypothesis. Minsky (1986) also noticed the relevance of balance sheet variables and
emphasized the commercial banking sector, which accelerates booms or crises through
credit expansion or contraction. Furthermore, he highlighted the importance of stabilizing
an unstable economy through suitable government and central bank policies.

In this study, we develop an extended financial dynamic model and investigate the effects
of the expected rate of inflation on the economy through stock variables. Our analysis fol-
lows that of Ryoo (2013b) and Watanabe (2021), who construct Minsky models with
bank behaviors, and highlights the reconsideration of Fisher’s debt-deflation theory. We
reveal the mechanism of debt-deflation and the limitations of inflation-targeting policy.

Minsky’s ideas led to the development of various mathematical models. Regarding the
post-Keynesian theoretical literature, Lavoie (1995) and Ryoo (2013a) apply a Kaleckian
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investment function with firm’s debt and consider the validity of Minsky’s hypothesis.
Ryoo (2013b) stresses that the leverage structure of banks introduces instability to the
economy.

Although several studies, including the studies cited above, have followed Keynes’s and
Minsky’s theories, they have assumed that interest is exogenous and goods prices are con-
stant. In studies such as those by Asada (1999, 2001), Charles (2008a, 2008b, 2016), and
Lima/Meirelles (2007), the interest rate is endogenous. Chiarella et al. (2013), Asada
(2014), and Parui (2021) have already explored the impact of inflation and price
dynamics. However, from the perspective of conventional Keynesian theory, they disre-
gard the structure of financial markets stress by Minsky and make some simple assump-
tions regarding the interest rate and the markup in firms’ pricing. Furthermore, they do
not incorporate each agent’s behavior in their macrodynamic models." Watanabe (2021)
builds upon Minsky’s model and includes some microeconomic foundations that forma-
lize economic agents’ behaviors and reveal the factors that cause instability while assuming
that goods prices are constant.

Based on the reasoning of Watanabe (2021), this study attempts to fill the gaps in the
existing literature and construct a new financial instability model to investigate the effects
of expected inflation. Our model has the following features.

First, we distinguish financial assets and endogenize the bank lending rate and equity
price. We assume that a bank seeks profits and a firm determines the optimal combination
of borrowing from the bank and issuing equity to minimize financing costs. The interest
rate and equity price are endogenously determined by bank lending and equity markets,
respectively.” Regarding microeconomic foundations, we assume that each agent solves
optimization problems subject to the current state and future expectations based on
their confidence. Our approach differs from neoclassical dynamic models in which eco-
nomic agents solve their own intertemporal optimization problem.

Second, we formulate the process of adaptive inflation expectation in wage bargaining and
analyze the stabilizing effects of monetary policy on the economy. In the studies by Lavoie
(1995) and Hein (2007), there is no central bank controlling the money supply, but the inter-
est rate is treated as exogenous. There is also no inflation. In contrast, we assume that the
monetary authority adopts an active policy, namely an inflation-targeting policy,” which is
a type of Taylor (1993) rule. The central bank adjusts the interbank rate to realize the target
inflation rate.* Following Hicks (1956), we assume that the interbank rate is exogenously
defined in the short term. However, it endogenously varies in the long term in response
to the economic scenario.’

1. Chiarella/Flaschel (2000) call their approach ‘macro-foundations’. Based on this concept,
Murakami/Asada (2018) examine the influence of expected inflation on the (in)stability of the econ-
omy in a Kaleckian model.

2. Lavoie (1997) characterizes Minsky’s financial instability hypothesis as being inherited from
classical economics based on the loanable funds approach.

3. Inflation targeting is anathema for many post-Keynesian economists (e.g., Arestis 2009).
Hein/Stockhammer (2010) present a model that synthesizes several of the post-Keynesian criticisms
of the New Consensus Model. They develop post-Keynesian alternative macroeconomic policies
contrasting that proposed in the New Consensus Model. Setterfield (2006) and Lima et al.
(2014) demonstrate that inflation targeting may be compatible with post-Keynesian economics.
4. Asada (2014) and Murakami/Asada (2018) also formulate a variant of the Taylor-rule-type
monetary policy that considers both the rate of inflation and level of real output.

5. Hicks (1956) focuses on the distinction between single-period and continuation analysis. In
our model, the former concept is applied to static analysis and the latter concept is applied to
dynamic analysis.
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Bank credit, expected inflation rate, and financial dynamics 11

Finally, we investigate the stability conditions of the economy.® Unlike Asada (2001)
and Charles (2008a, 2008b), we first construct a static model and then extend it to a
dynamic model. We assume that the economy is stable in the short run. However, it
may destabilize in the long run based on changes in stock variables.” We examine how
the economic shocks affect the dynamic economy through financial factors, such as the
interest rate and debt—capital ratio. In particular, we explore the mechanism of debt-
deflation.

The static model reveals that when bank lending excessively reacts to the debt—capital
ratio, the increase in the debt—capital ratio may negatively impact the economy. Further-
more, the expected inflation rate increases the nominal interest rate. However, the real
interest rate decreases. This indicates that the Fisher proposition is invalid in the short
run of our model.® In the dynamic model, the economy faces a constant risk of instability.
When the increase in the debt—capital ratio reduces the profit rate, and the debt—capital
ratio is high and the sensitivity of nominal wage rate to the profit rate is higher than that of
bank lending, it may lead to the debt-deflation process, which can destabilize the econ-
omy. We assume that the central bank alone has limited capability to ensure economic
stability. Appropriate regulations for financial asset holders and banks are crucial for eco-
nomic stabilization.

The remaining paper is organized as follows. Section 2 discusses the investment and
financing decisions of firms. Section 3 analyzes the bank behavior and household portfolio
behavior. Section 4 analyzes the economy’s short-run equilibrium. Section 5 investigates
the stability properties of the economy in a dynamic system and considers the effectiveness
of monetary policy. Section 6 summarizes our conclusions.

2 FIRM BEHAVIOR

2.1 Firm investment decisions

We consider an imperfectly competitive firm that has four categories of decisions to take.’
First, the firm decides its markup on costs. We assume that the firm makes markup pri-
cing over labor costs at a constant rate. Second, it decides on the quantity of production.
We assume that the firm fully adjusts supply to demand during each period.

We denote the markup, nominal wage rate, labor, output, and labor—output ratio as ,
®, N, Y, and n(= Y/N), respectively. The price level p is given by

2= (1+1)on (1)

The profit rate of firm 7 is

r=(pY —onY)/pK = [t/(1 + )] - (Y/K), 2)

6. Minsky (1986) describes instability as a scenario in which financial markets become dysfunc-
tional after being hit hard by endogenous or exogenous shocks that disrupt an economic environ-
ment that had already accumulated high levels of financial fragility. In contrast, in our model, as well
as many post-Keynesian models, the stability of the economy means that the economy follows the
steady-state path. Similarly, Hein (2007) extends Lavoie’s (1995) ‘Minsky-Steindl’ model and inves-
tigates the conditions of stability in the long run.

7. This approach follows that of Taylor/O’Connell (1985).

8. The Fisher proposition states that nominal interest rates should adjust such that real interest
rates are unaffected by inflation. Also see Fisher (1930).

9.  This assumption follows that presented by Lavoie/Godley (2001).
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where K denotes the capital stock. For simplicity, we assume that T and 7 are constant and
consider a one-good economy.

The firm’s third decision considers investment quantity. After deciding on invest-
ments, the firm determines how the investment will be financed. The fourth decision
is the selection of funding methods.°

We now consider the firm’s investment decisions. The firm cannot exactly know the
returns over periods during which new equipment is installed. Therefore, its investment
decisions are based on expected returns. Additionally, the firm cannot collect returns if it
makes bad investments and goes bankrupt. We consider the borrower risk presented by
Keynes and assume that the expected returns of investment are discounted by the expected
real interest rate and borrower’s risk premium.'’

We denote expected returns of investment / as {Q¢} 7 |, expected real interest rate
during the current period as p, and borrower’s risk premium as 6. The lifetime of capital
goods is assumed to be infinite. Then, the capitalized value of expected earnings for invest-
ment PV is calculated as

PV = J Qce=PHo) gy, (3a)
t=0
p=i—-m, (3b)

where 7 denotes the nominal interest rate corresponding to the bank lending rate and  is
the expected inflation rate.

For simplicity, we can assume that the sequence of expected returns from investment
{Q¢} is represented by a constant series {Q} that satisfies

J Q;e—@*‘f)fdtzj Qe‘("“’)’dr:QJ PO gy (3¢)
=0 =0

t= t= =0

Let Q be the average expected return. Then, the current value of expected returns from
investment is rewritten as

Q

PV = .
pt+o

(3d)

Under Keynes’s investment theory, we make some assumptions regarding factors that
determine Q. We consider the ratio of prospective investment yields to investment, which
is denoted as Q/p/, and express it as ¢, which corresponds to the marginal efficiency of
capital. Because capital accumulation increases capital stock, the marginal efficiency of
capital diminishes as the capital accumulation rate increases. However, when the current
profit rate increases, the state of confidence improves and the expected prospective yields

10. Based on these assumptions, the firm’s real and financial decisions are determined separately.
Therefore, the budget constraint in equation (7a) plays no role in investment decisions. These
assumptions have often been used in previous studies (e.g., Franke/Semmler 1991; Ryoo 2013a,
2013b).

11.  Keynes (1936: 144) writes: “Two types of risk affect the volume of investment which have not
commonly been distinguished, but which it is important to distinguish. The first is the entrepre-
neur’s or borrower’s risk and arises out of doubts in his own mind as to the probability of his actually
earning the prospective yield for which he hopes. If a man is venturing his own money, this is the
only risk which is relevant’.
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Bank credit, expected inflation rate, and financial dynamics 13

increase.'” Considering these assumptions, we express the function ¢ in the following
form:

Q/P]:¢(k7r)7 ¢/e<07¢r>05 ¢/er>07 ﬂ:_k¢k/q)<1a k:]/K (4a)

We express the elasticity of ¢ with respect to # as 1) and assume that it is constant.'?

The risk premium 6 corresponds to Minsky’s terminology of the margin of safety.
Based on Minsky’s arguments, we assume that borrower risk is an increasing function
of the debt—capital ratio /.'* However, borrower risk is subjective and does not appear
on signed contracts.

c=o0(/), 6;,>0, | =L/pK, (4b)

where L denotes a nominal level of debt.
Substituting equations (4a) and (4b) into equation (3d), the expected net cash flows
from investment are

Hf _ Q(/?, V)

= o P =kt n)/(p+ o(D)] - KipK. (52

Assuming that the firm determines the capital accumulation rate 4 to maximize I, we
have

bk, r)(1 =) = p+o()). (5b)

The left-hand side of the equation (5b) represents the marginal efficiency of capital. The
right-hand side represents marginal cost. Then, we have the following capital accumula-
tion rate function:

k= k(r,p,l), k>0, ky<0, k;<0. (5¢)
Substituting equation (3b) into equation (5c), we get
k=k(rii—m,1l), k>0, ki =k, <0, ky = —k,>0, k;<0. (6)

The capital accumulation rate is a decreasing function of the expected real interest rate and
debt—capital ratio, and an increasing function of the profit rate.!®

12.  Keynes (1936: 147) writes: “The considerations upon which expectations of prospective yields
are based are partly existing facts which we can assume to be known more or less for certain, and
partly future events which can only be forecasted with more or less confidence’.

13.  This assumption ensures that the maximization problem has a meaningful solution.

14.  Minsky (1975: 107) writes: ‘[TThe borrower sees the cash flows due to debts as certain and the
prospective yields (Q’;) as uncertain, increasing the ratio of investment that is debt-financed
decreases the margin of security and thus lowers the capitalization rate the borrower applies to
the Q. The difference is that we assume 6 to depend on the ratio of capital that is debt-finance.
In contrast, Kalecki (1937) presents the ‘principle of increasing risk’, where 6 is assumed to be an
increasing function of the amount of investment expenditure.

15. Asada (1999) demonstrates that the Kaleckian approach can be considered as a promising
microeconomic foundation of the post-Keynesian theory of investment and finance. However,
Asada’s model simultaneously includes both the borrower risk and lender risk in investment deci-
sions. In contrast, we formulate the lender risk as a component of bank behavior.
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2.2 Investment financing

Let us consider a firm’s financing plan. We assume that the sources of financing are
retained earnings, bank loans, and equity shares. The budget constraint for new invest-
ment can be expressed as

pl = F + 17 +4F", (7a)

where F denotes retained earnings, L4 denotes new borrowing from the bank, ¢ is the
equity price, and E£* represents new equity issues in the current period.

We assume that the firm has a constant ratio » of gross earnings as retained earnings.
This is represented as

F = v(pY —oN). (7b)°¢

Substituting equation (7b) into equation (7a) and dividing the resultant expression by pK,
we obtain

E=wvr+ 17+ q¢', (70
1 =1%/pK ¢ = E°pK.

After financing a part of the investment using retained earnings, firms choose between
borrowing from the bank and issuing new equity for the remainder of the capital. We
assume that firms choose an optimal combination to minimize financing costs. In debt-
finance, the unit costs of borrowing from the bank, which involve subjective costs, can be
represented as the sum of the bank lending rate and borrower risk i + ¢(/). In equity-
finance, firms pay dividends to shareholders and transaction costs on new equity issues.
We suppose that the firm takes the medium- and long-term perspective and decides divi-
dends z that vary with the profit rate and debt—capital ratio. We define the dividends paid
per unit of equity evaluated at the market price as y and express them as

,_ ()

) Yr>07 Yq<05 Yl<0- (83)

Furthermore, we assume that transaction costs depend on the volume of equity issues and
are expressed as a homogenous function of degree one as

¥ = P(E) = y(e)pK, y,>0. (8b)
Based on these assumptions, the costs of funding for new investment become
CF = i+ o) +vgE* +w(?) = {li + oD} +2(r, )¢ + w(e)}pK.  O)
We assume that firms determine /4 and ¢ to minimize CF subject to equation (7c). The
optimal condition is given by
Z(l’, /) + l|leJ
9q

=i+ o(/). (9b)

16.  The profit pY — @/ is divided into the retained earnings, interest payment, and dividends. In
our model, the dividend is the surplus after deducting the interest payment from the constant gross
profit rate 1 — .
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Then, the ratio of equity issues to capital stock is given by
¢ =e(riql), <0, &>0, L’;>O7 ;> 0. (9¢)
We can rewrite equation (9¢) evaluated at the market price as
q¢ =q-¢(r,isq,1) = f(r,i,q,1), 0d)
fr=12qe,<0, fi=4qe;>0, f, = e’+qe’q>0,f1 =g¢;>0.

Based on equations (6) and (9d), we can solve equation (7c) with respect to borrowing
from the bank as follows:

1 = 1(r,i,q,1,7) = k(r,i=n,0) —vr—f(r,i,q,1), (9e)
1120, 1{ <0 19<0, If <0,4{>0.

An increase in the profit rate reduces equity issues. However, the effect on bank bor-
rowing is not clearly determined because the increase in the profit rate increases invest-
ment and retained earnings. When investment significantly increases with respect to the
profit rate, bank borrowing increases. An increase in the bank lending rate, debt—capital
ratio, and equity price reduces bank borrowing and increases equity issues. Finally, an
increase in the expected inflation rate increases bank borrowing and does not affect
equity issues.

3 BEHAVIOR OF BANKS AND HOUSEHOLDS

3.1 Bank behavior and lending

Banks and firms both seek profits. A bank collects new deposits from households and bor-
rows from the call market. The bank uses these funds to issue loans to firms and maintain
its reserves. From a bank’s balance sheet, we have

LF+R=D"+4, (10a)
where I, R, D?, and A represent new bank loans, bank reserves, deposits from house-

holds, and borrowing from the call market, respectively.
The bank must satisfy reserve requirements

R=0D", (10b)

where 0 denotes the legal reserve rate that is kept constant.!” Substituting equation (10b)
into equation (10a) and dividing the resultant expression by pK, we obtain

F=(1-0)d"+a, (10c)
P=1/pK,d* =D? |pK,a = A/pK.

17.  The bank does not hold excess reserves because they do not yield interest.
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Next, we consider the bank’s profit. We assume that the deposit rate is exogenous and the
bank accepts all deposits made by households.'® The central bank supplies the call loans
requested by the bank under the existing interbank rate. Additionally, the bank bears the
operating costs and default risk. We assume that the transaction costs include these costs.
Considering the revenue by loan, we can represent the bank’s profit per unit of capital &’ as

nt =il —id —i"a—g, (11a)
n =T"/pK, ¢ = G/pK,

where 1%, i, i*, and G denote bank profit, deposit rate, interbank rate, and transaction
costs, respectively.

Regarding transaction costs, the losses caused by corporate bankruptcies are reasonably
dependent on a lender’s subjective risk.'? It increases when the bank estimates that the
likelihood of firm bankruptcy is high. We assume that the lender’s risk premium depends
on the bank’s subjective evaluation of the firm’s debt—capital ratio and profit rate. For a
high debt—capital ratio and low profit rate, the bank’s subjective evaluation becomes nega-
tive and the transaction costs increase. We express the subjective evaluation el as

e = el (r, 1), 8f>07 8f<0. (11b)

Additionally, the bank’s operating costs increase as bank lending increases. We assume
that the transaction cost g is an increasing function of the ratio of bank lending to capital.
Then, the cost function g becomes

g=g(le") =g(le"(r ), (1lc)
>0, g,<0, g/>0, g >0, g, <0, gy >0.

We assume that the marginal cost of bank lending changes in the same direction as the total
transaction cost in response to changes in each variable. Substituting equations (11b) and
(11¢) into equation (11a), we get

nt =il —d = ifa—g (I, e (r,])). (11d)

We assume that the bank maximizes profit 1 subject to the constraints in equation (10c).
The bank controls bank lending /* and borrowing from the call market 2. Then, the first-
order condition is given by

i=g(Feb(r,0) + (11e)
Solving equation (11e) with respect to /*, we can express the bank lending function as

F=F(ril i), >0, >0, [;<0, [, <0. (12)

18.  The deposit rate is closely tied to the interbank rate. It can be represented as i = 8i, where &
is constant. We assume that the loan rate exceeds the deposit rate (i.e., i > i).

19. Keynes (1936: 144) writes: ‘But where a system of borrowing and lending exists, by which I
mean the ranting of loans with a margin of real or personal security, a second type of risk is relevant
which we may call the lender’s risk’. In our model, lender risk has an indirect influence on bank
lending and the interest rate according to the bank’s cost function.
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Bank credit, expected inflation rate, and financial dynamics 17

Bank lending is an increasing function of the profit rate and bank lending rate, and a
decreasing function of the debt—capital ratio and interbank rate.

3.2 Household portfolio behavior

We now formulate a household’s portfolio behavior. First, we consider the source of
funds. The gross income of a firm is distributed as profits and wages. From profits,
the firm pays interest for borrowing and dividends. The remainder of the profits is
the retained earnings. The household earns wages and dividends from the firm. We
assume that the bank’s profit is distributed to the household through factors including
the bank’s wage bill. The household can also receive interest from deposits. Finally, we
assume that the bank’s transaction costs and central bank’s revenue also belong to the
household. Eventually, the bank and central bank will have no retained earnings and
the household will obtain the entire national income, excluding the retained earnings
of the firm. Table 1 presents a flow matrix describing the transactions among the
four sectors.?®
First, we can express the household income pY” in the current period as

pY" = pY —v(pY —0N). (13a)

Table 1 Transaction matrix

Firms

Households ~ Present  Capital  Banks  Central Row
Bank total

Consumption -PC +PC 0
Investment +PI -PI 0
Wage +wN + G —wiN -G 0
Net profit —F +F 0
Interest on loans —iL +iL 0
Interest on deposits +AD —iD 0
Interest on call loans —i"A +iA 0
from central bank
Dividends +Div —Div 0
Transfers I + i“A —I1* —i"A 0
Loans +L L 0
Deposits -D +D 0
Currency -] +/ 0
Issue of equities —qE +qE ) ) 0
Call loans from the +A —A 0
central bank ) ]
Bank reserves —R +R 0
Total 0 0 0 0 0 0

20. Symbols with plus signs describe sources of funds and those with negative signs indicate uses of

funds.
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The household uses revenue to consume pC and hold new equity £, deposits D?, and
cash currency /4. We can express the household budget constraint as

pC + qE? + D? + ] = pY —v(pY —0N). (13b)

We adopt a conventional specification of consumption pC as a function of flow income
pY”. We express the propensity for consumption as ¢ and assume that it is constant.

pC =c[pY —v(pY —wN)], 0<ec<1. (13¢)
Based on equations (13a) and (13c), the household saving function is
28" = s[pY —v(pY —N)], (13d)
=(1-¢),0<s<1,

where s denotes the propensity to save out of the income of the household. Substituting
equations (1) and (2) into equation (13d) and dividing the resultant expression by pK,

we have
S 1
i = ];_K ( —I—I—v)r (13e)

where 5" represents the household savings per unit of capital. For simplicity, we define the
new money demand M in the current period as the sum of new deposits and cash cur-
rency as follows:

M =D+ 7. (14a)

Finally, substituting equation (13c) into equation (13b) and considering equations (13d)
and (14a), equation (13b) becomes

M+ qE? = pS". (14b)

This indicates that the household allocates savings pS” to holding equity g£¢ and money M.

We assume that the portfolio behavior function follows that described by Tobin
(1969) and that the household allocates money to deposits and cash currency at a constant
rate.?! Expressing the ratio of new equity demand to the household’s savings as 1, we can
represent the demand functions of each asset as

qed =p-s, (14c)
m? = (1—p) -, (14d)
A — B ok = 1 oK 0<p<1.

We assume that equity demand moves with the anticipated dividends paid per unit of equity
evaluated at the market price y. We express P as an increasing function of y as follows:

p=ply) = u(#) = p(r,q,1), (14e)

21. We can express the demand for deposits as D? = AM?, where ) is constant.
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2z, z 3
>0, pr = py— >0, py =—py— <0, p = p, — <0.
Hy "y q TP >
An increase in the debt—capital ratio and equity price reduces the anticipated dividend yields.

Additionally, an increase in the profit rate increases them. Substituting equation (14e) into
equations (14a) and (14b), we obtain

1
qed = u(r,q,/) -5(;4— 1—1/) 7, (15a)

qef >0, qu’ <0, qe?’ <0,

1
o = [1=brg ) s (2 1= 1sb)
meO, mj>0, m;[>0.

An increase in the profit rate increases equity demand. However, the effect on money
demand is ambiguous. An increase in the debt—capital ratio and equity price reduces
the equity demand.

4 EQUILIBRIUM OF MARKETS

An economic system consists of six markets: commodities, bank lending, equity, deposits,
cash currency, and call loans. We assume that the deposit rate is exogenous and the bank
accepts all household deposits. Similarly, we assume that the interbank rate is exogenously
determined and the central bank supplies call loans requested by the bank. However,
using Walras’s law, we eliminate the analysis of the cash currency market. Therefore,
we consider equilibrium in three markets.

First, we consider the commodity market. The total national savings pS’ are equal to
the sum of household savings »S” and the firm’s retained earnings F.

S =pS" + F
=s[pY —v(pY —oN)] + v(pY —oN). (16a)

Dividing this equation by pK and considering equations (1) and (2), we have

g:ﬁ: [;(l+1—y>+v:|r7 (16b)
2K T

where s* represents the total national savings per unit of capital. Based on equations (6)
and (16b), the balance equation for the commodity market becomes

k(ri—m,l) = {5(%4—1—1/) —l—v} r. (17a)

When there is excess demand in the commodity market, the profit rate increases. This
adjustment process is represented as

© 2025 The Author Journal compilation © 2025 Edward Elgar Publishing Ltd



20  European Journal of Economics and Economic Policies: Intervention, Vol. 22 No. 1

i’k(?,i—ﬂ,[)—[&(%Jrl—U) +v]r. (17b)

We consider the bank lending market and equity market as financial markets. Based on
equations (9d), (9¢), (12), and (15a), we derive the balance equations for the bank lending
market and equity market as follows:

k(rii—n,0)—vr—f(r,i,q,0) = F(r,i,1,i%), (17¢)

w(r.q,0) [5 <%+ - v) r] — f(r i q,)). a7d)

We assume that the bank lending rate increases when there is excess demand in the bank
lending market and the equity price increases when there is excess demand in the equity
market, which can be represented as

i=k(ryi—m0)—vr—f(r i q,0) = I(r,i, 1,4, (17e)
g=wrq,1) {s(%—i— 1 —u) r} —f(r,i,q,10). (17f)

We now consider a short-run equilibrium. The system comprises equations (17a),
(17¢), and (17d), and determines the profit rate, bank lending rate, and equity price. Con-
sidering equations (17b), (17¢), and (17f), we can derive the Jacobian matrix M of the
system evaluated at the short-run equilibrium as

ayy a;p 0
M =\ a an a3 |, (18a)

asz1 a3y 433

1
an kV—S<;+1—Z/>—TJ§0,

tllzikp<0,
=k —v—f,— S0

dzzikp—fi—1§<0,

423:—f7<0,

1 1
a1 = W,$ ;—&-l—v r 4 ps ;—&-l—v -f,>0,
&Zgz:—fl'<0,

1
= —+1- -7, <0.
a33 = Wg$ (1: + v) r—=fq
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We assume that the economy is stable after considering the interaction between the
commodity market and financial markets. We assume that the following conditions are
satisfied according to the Routh—Hurwitz conditions for stability:

ﬂllk,—s<%+l—v)—v<0, (18b)

22
ap1 > azy. (18C)

Equation (18b) indicates that the sensitivity of investment to changes in the profit rate is
lower than that of aggregate savings. This requirement is typically referred to as ‘the
Keynesian stability condition’. Equation (18c) indicates that when the profit rate
increases, the sensitivity of excess demand in the bank lending market is higher than
hat in th i ket.?> Th he short- ilibri b d
that in the equity market. en, the short-run equilibrium can be represented as
follows: 4

r=r(l,m, i), (19a)
7150, 7:>0, 72 <0,

i=i(l,m ), (19b)

<
l/;

g =q(l,m, i), (19¢)

0, iz >0, iz >0,

7:50, g: =0 g1 <0.

The effects of the debt—capital ratio on the system are ambiguous because these effects
on the bank lending market are undetermined. The mathematical result of the effects on
the profit rate is expressed as

ﬂ _ cu(Miy = M;,) = eoMy + 3 M;
dl A

=~k e =fi+ I, 00 = —ws” + £,

N = ﬂ]]Mfl —dleljz <0,M151 _Mél >0,M§1 > O,Mgl >0,

L=o, (19d)

where Mj; is a cofactor of the respective ;.

22. Appendix 1 outlines the derivation of the stability conditions.

23. In contrast to the stability conditions, in a real economy, the reaction of the equity market may
be larger than that of the bank lending market when realized profits differ from expected profits. In
this scenario, the rise in the profit rate significantly increases the equity price and in some cases, it
may reduce the interest rate and the economy may deviate from the equilibrium. The short-run
equilibrium is likely to become unstable. When the short-run equilibrium becomes unstable, the
economy also becomes unstable in the long term. However, we assume that in the short term,
stock variables remain constant and the economy is stable. In Section 5, we demonstrate that the
long-term economy may be destabilized by changes in the stock variables. Our approach is similar
to that of Taylor/O’Connell (1985).

24. Appendix 2 presents the mathematical results of comparative statics.
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Specifically, when the sensitivity of bank lending to the debt—capital ratio /; is
higher than that of the equity issue of the firm f; and the substitution effect of the
household portfolio selection py is large, the profit rate decreases. The former indicates
that the bank significantly reduces loans in response to an increase in the debt—capital
ratio. In this scenario, the bank lending rate and equity price are positive and negative,
respectively. Therefore, the effects of the debt—capital ratio largely depend on financial
factors such as bank behavior and household portfolio behavior. This result is different
from that presented by Ryoo (2013b), who stresses the role of the bank in the economy
and indicates that an increase in the debt—capital ratio increases the profit rate.

Next, let us consider the effects of the expected inflation rate. It increases both the
profit rate and bank lending rate. Its effects on the banking rate are expressed as

di _kp(Mfz —M3,)

0< =
dn A$

<1. (19e)

This result indicates that the expected inflation rate increases the nominal interest rate.
However, the positive change in the nominal interest is small and accordingly, an increase
in the expected inflation rate reduces the real interest rate. This suggests that the Fisher
proposition does not hold for our model. Furthermore, the effect on the equity price
remains undetermined. Particularly, when the ratio of new equity demand to the house-
hold savings p is high, an increase in the expected inflation rate may increase the equity
price.

Finally, regarding the effect of the interbank rate, an increase in the interbank rate
reduces the profit rate and equity price, and increases the bank lending rate.

The analysis presented in this section can be summarized by the following two
propositions.

Proposition 1 The effects of the debr—capital ratio on the economy are ambiguous. When
the sensitivity of bank lending to the debr—capital ratio is higher than that of the equity
issue of the firm and the substitution effect of the household portfolio selection is large, the profit

rate decreases and the nominal interest rate increases.

Proposition 2 An increase in the expected inflation rate increases the nominal interest rate.
However, because the positive effect is small, the real interest rate decreases. Therefore, the
Fisher proposition is not valid in our model.

5 DYNAMIC MODEL

5.1 Dynamic model and the steady state

We now present a dynamic model for analyzing economic stability. Thus far, the debt—
capital ratio /, expected inflation rate m, and interbank rate i were treated as exogenous
variables. We now present the dynamics of the debt—capital ratio and investigate the debt-
deflation process. Additionally, we formalize the inflation-targeting policy and examine
the effectiveness of monetary policy to ensure economic stabilization.

Taking the logarithmic derivative of the debt—capital ratio from the definition of /, we have

_:_.___.__. (20a)
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The inflation rate can be set equal to the rate of change in the nominal wage rate according
to equation (1) as follows:?>

2_9 (20b)

p
We assume that wage bargaining influences the nominal wage rate. The nominal wage rate
is adjusted to fill the gap between the actual and normal profit rates. We define the normal
profit rate 7, as the profit rate when the capacity utilization rate is equal to the normal
rate. The normal capacity utilization rate corresponds to the long-term capacity utilization
rate, which is the average of past and expected cyclical fluctuations. This rate depends on
the conventions, historical experience, and long-term strategic considerations of a firm.
We assume that the normal profit rate is kept constant and when the actual profit rate
is larger than the normal profit rate, the nominal wage rate increases.® The wage inflation
function 4 is represented as*’

gz h(r—r,) +m,h,>0. (200)

Next, we assume that the expected inflation rate is revised adaptively. We formulate the
dynamics of m as

ftz(x(f—n),oc>0, (20d)

where o denotes the adjustment speed of the expected inflation rate to the actual inflation
rate.

Finally, we formalize the monetary policy rule. We assume that the central bank imple-
ments inflation-targeting policy and adjusts the interbank rate toward the target inflation
rate py. Then, the dynamics of the interbank rate is given by

v = B(;% —pf),ﬁ>0, (20e)

where B denotes the adjustment speed of the interbank rate, which indicates the degree of
willingness of the monetary authority to achieve the target inflation rate.?®

Considering equations (20a) to (20e), and the other results of our static analysis, we
have the following dynamic model:

I =T(,x,i)
= F(r(l,m, i), i(1,7, i), 1, ) = [b(r—r) + 7+ k(r(L7, ), i(L, 7, ) =7, )], (21a)

25. The labor—output ratio 7 remains unchanged. From equation (1), the ratio of employment to
capital is expressed as & = nL = n%r. Because T and 7 are constant, it depends on the profit
rate.

26. We assume that firms keep the level of normal output below potential output to meet unex-
pected demand. Additionally, we assume that workers and capitalists maintain the common normal
profit rate.

27. Equation (20c) can be confirmed to be consistent with an expectations-augmented wage
Phillips curve.

28. o and B are parameters.
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T =alh(r—r,)], (21b)

v, = PBlh(r—r,) +1—prl. 210)

We define the steady state as / =t = 1, = 0 and assume that the capital accumulation
rate is positive. Therefore, we have the following steady-state relationships:

15(7(1* * tl*) (/* * a*) l* a*) [ +k( (l* k a*) (l* * zz*) Tt Z*)]l*’ (223)
r(l5 i) =1y, (22b)

T =pf, (22¢)

where /*, t*, and * represent the steady-state values of /, @, and %, respectively. At the
steady state, the debt—capital ratio /* remains constant, the actual profit rate is equal to the
normal rate, and the expected rate of inflation is equal to the target inflation rate set by the
central bank.

5.2 Stability of the steady state

We focus on equations (21a) to (21¢) to analyze economic stability. We derive the Jacobian
matrix M? of the dynamic system evaluated at the steady state as*

bll 512 bli
M= | by by by |,
by by b33

1
b = {li—|:/77+ (;—I—l—v) -I—v}l*}m—klj-i[—kl‘}—([)f—|—/e*)§0, (23a)

1912:{[‘;—{/) +5 (%—&-1—1/)—l—v]l*}rn—%-lj‘in—l*go, (23b)
1
b13 = {[J; - |:}]r + 5(; +1- V) + 7/:| /*}Vﬂ + lj . iia + lj§0, (23C)
521 = (X}Jri’j ; 0, (23d)
bzz = (X/J,?’n > 0, (236)
523 = (Xb,i’,‘ﬂ < 0, (23{:)
bs1 = Bhr S0, (23g)
bgz = ﬁ(/],rn + 1)>07 (23h)
b33 = B/ﬂr?’l‘a <0. (23i1)

29. From the equations of short-run equilibrium, the following equation is satisfied at the steady
state: k,-r)+ ky i+ k= 5(% +1- 1/) 71. Considering this equation, we have equation (23a).
Similarly, we can derive equations (23b) and (23¢).
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According to the Routh-Hurwitz conditions, the steady state is stable if and only if the
following conditions are satisfied:

Mld = —(511 + bzz + b33) >0, (24a)

My = M+ My + Mg, >0, (24b)

M’j = —(determinanth) = —(bllMldl + bzzMzdz + bg,gM;;) > 0, (24C)

MM - M{>0. (24d)

where ]\41.4 is a cofactor of the respective &;;.
J .1 v . ..

We now analyze the stability of the economy. For simplicity, we assume that an
increase in the debt—capital ratio decreases the profit rate and that the value of the deter-
minant of M? is negative (M >0). The first assumption indicates that the substitution
effect of household portfolio selection in response to the debt—capital ratio is large.*°
These two assumptions are expressed as

r <0, (25a)
bn}’la —bl3rl>0. (25b)

Substituting the values of each element in the matrix M 4 into equations (24a), (24b), and

(24d), we get

M = —byy — 0hyry — Phera >0, (26a)
B(br17ia = brzr) — a(Prie — byyrg 4 brar) >0, (26b)
ﬁ(bur,n - 5137’/)(M1d - (X) - (XMld(BVin - bnrn =+ 5127[) > 0. (26C)

When conditions (26a) to (26¢) are satisfied, the steady state becomes stable. However,
there is no guarantee that the actual economy satisfies these conditions. Therefore, a mod-
ern capitalist economy faces the risk of becoming unstable endogenously. To ensure eco-
nomic stabilization, the following three conditions must be satisfied:

(1) The sign of element 41, in Jacobian matrix M’ 4 i negative;
(2) The adjustment speed of the expected inflation rate a is sufficiently low;
(3) The adjustment speed of the interbank rate p is sufficiently high.

Condition (1) is most important for achieving stability. It can be demonstrated that
L=[h, + s(2 + 1—v) 4 | " is positive. This value depends on the level of the debt—capital
ratio / and relative magnitudes of the sensitivity of bank lending and nominal wage rate to
the profit rate. When / is high and the volatility of the nominal wage rate to the profit rate
A, is higher than that of bank lending /3, 41, may be positive. In this case, the economy may
be unstable. An increase in debt—capital ratio causes serious deflation and further increases
the debt—capital ratio. This is a deflationary spiral process argued by Fisher (1933). Fisher
investigated the interaction between price fluctuation and the interest rate. In contrast, we
focus on the effect of the profit rate on bank behavior and nominal wage rate movement.

30. See the results of the short-run analysis for detail.
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Condition (2) indicates that the expected inflation rate remains stable. Amplification of the
expected inflation rate makes investment unstable and leads to economic instability. Con-
dition (3) indicates that the central bank should actively adjust the interbank rate to the gap
between the actual and target inflation rates. Although monetary authority contributes sig-
nificantly to the stability of the economy, the central bank alone can make only a limited
contribution.

The stability conditions depend on economic agents’ behaviors and monetary policy.
In a capitalist economy, because each agent acts without having accurate information,
financial instability may occur endogenously. In other words, monetary policy alone can-
not ensure economic stabilization. To ensure economic stabilization, the central bank and
government must implement regulations to prevent excessive reactions of the expected
inflation rate and nominal wage rate to the profit rate.

The main points discussed above can be summarized by the following proposition.

Proposition 3 When an increase in the debt—capital ratio reduces the profit rate (e.g.,
r; <0), the following conditions must be satisfied to stabilize the economy: (1) the debr—capital
ratio is low and the sensitivity of the nominal wage rate to the profit rate is lower than that of
bank lending; (2) the volatility of the expected inflation rate is low; and (3) the central bank
adjusts the interbank rate actively in response to the profit rate.

5.3 Debt-deflation process and the effectiveness of inflation-targeting policy

We now examine the dynamics of the economy. First, we describe the debt-deflation
process. We assume that firms are heavily in debt and the economy is in a recession.
An increase in the debt—capital ratio reduces the profit rate, thereby reducing the nom-
inal wage rate and expected inflation rate. Accordingly, the price inflation rate con-
tinues to decline. Because the decrease in the expected inflation rate increases the
real interest rate, the investment and the profit rate decrease more rapidly. Further-
more, the equity demand decreases and the equity price drops significantly. In an
unstable economy, the sensitivity of the nominal wage rate to the profit rate is higher
than that of bank lending and a decrease in the profit rate further increases the debt—
capital ratio. As a result, debt-deflation occurs in the economy. To improve this nega-
tive situation, the central bank may reduce the interbank rate. However, because the
adjustment speed is slow, the profit rate and expected inflation rate are not guaranteed
to improve. Therefore, the recession may intensify and the economy may not be able
to re-stabilize.

In contrast, we now consider a stable economy. In such an economy, a decrease in the
profit rate also reduces the nominal wage rate and expected inflation rate. However,
because the effect of the profit rate on the nominal wage and inflation rate is small, a
severe increase in the debt—capital ratio cannot occur. Furthermore, the effects of the
expected inflation on the real interest rate and investment remain stable. Additionally,
because the central bank actively responds to the economic scenario, its monetary policy
is very effective. It reduces the nominal interest rate and increases investment. Therefore,
the economy reverses. The price inflation rate and equity price increase, and the economy
converges to a steady state.

Finally, we consider the effects of inflation-targeting policy on the steady state in a
stable economy. Assuming that /£ — [4, + s(1 4+ 1 —v) + | /* is positive, we derive

b12 > 0, b]_g <0. (273)
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In this case, regarding the effect of the target inflation rate pr on the steady state, we
obtain

dal* dm* di’
—>0,—=1>0, <0. (27b)
dpr — dpy dpy

When the target inflation rate increases, the debt—capital ratio and expected inflation rate
increase, and the interbank rate decreases. These findings can be summarized by the fol-
lowing proposition.

Proposition 4  [n a long-run stable economy, an increase in the target inflation rate ps
increases the expected inflation rate and debr—capital ratio and decreases the interbank rate.

6 CONCLUSION

Our dynamic macroeconomic model indicates that when the debt—capital ratio is high
and the volatility of the nominal wage rate in response to the profit rate is higher than
that of bank lending, the economy may experience the debt-deflation process. Further-
more, even if debt-deflation does not occur, when the volatility of the expected inflation
is high and the adjustment speed of the interbank rate to profit is slow, the economy may
destabilize. A capitalist economy is not necessarily self-correcting and does not always
satisfy stable conditions. Once the economy becomes unstable, it is difficult for it to
re-stabilize. This result is in agreement with Fisher’s and Minsky’s theories. To ensure eco-
nomic stabilization, the central bank and government must implement regulations to
make the movement of the expected inflation rate and nominal wage rate stable. Further-
more, the central bank must actively implement monetary policy to adjust the interbank
rate to an appropriate level.

Several challenges are remaining for future research. First, we must quantitatively ana-
lyze financial dynamics to identify the stable region of parameters using numerical meth-
ods. Second, as monetary policies, the zero-interest policy and quantitative easing have
been implemented in actual economies. Considering these policies, we must analyze a
more comprehensive set of macroeconomic policies that can contribute to economic sta-
bility. Finally, in a modern capitalist economy, many issues transcend national boundaries.
Therefore, we must extend our model to an open economy model.
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APPENDIX 1 STABILITY CONDITIONS FOR SHORT-RUN EQUILIBRIUM

For the matrix M*, we know that
a12 <0, ap; <0, a3 <0, az] > 0, az) <0, a33 <0, M{l >0, Mél >0, M;l >0,

where M;; is a cofactor of the respective ;.
Furthermore, we define Mj, M;, and M as

M| = —(trace M*) = —(a11 + an + a33), (al)
M; = M;, + M5, + M, 2
M; = —(determinant M*) = —A* = —(a;, M}, _ﬂlel’z), (a3)

where Mj is the sum of the second minor determinants of matrix M".
According to the Routh-Hurwitz conditions, the short-run equilibrium is stable if and
only if the following conditions are satisfied:

M; >0, (ad)
M;>0, (a5)
M; >0, (ab)
M M; — M; > 0. (a7)
In our model, equation (a7) can be expressed as
MM, — My = My + (anpax3a31 — ananass), (a8)
My = —ay(an1a33 + Mis)—an M, — a33(an1a33 + M;,). (9)

When a1;<0 and a1>a3;, the following conditions hold:

Mz, <0, (al0)
M;, >0, (all)
M;5>0, (al2)
M3, >0, (al3)
M3 > 0. (al4)

These conditions are sufficient to satisfy the Routh—Hurwitz conditions. It should be
noted that when 411 <0 and 41 > 431, the short-run equilibrium becomes stable.
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APPENDIX 2 MATHEMATICAL RESULTS OF COMPARATIVE STATICS

When the system satisfies equations (17a), (17c¢), and (17d), the mathematical results of
comparative statics in the short-run model are expressed as

di —ci(Miy = M;,) + ey, — c3M;

= = 2 =0, (al5)
% _ aul(Miy— Mss) ;jzzMg3 + c3:M3; <o, (al6)
% — w >0, l17)
%: _lfﬂAjt@l <0, (@19)
% _ lf«i{zjz >0, (a20)

M, = M5, >0, Mj, — M, <0,

1 1
My — M, —f,»[lj—kp,s(;—kl—v>r+(p—1)s<;+l—v)} +l§-a31§0.
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