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THE CALL MARKET AND THE MONEY SUPPLY PROCESS

IN JAPAN

Kazumasa Iwata and Koichi Hamada

I. INTRODUCTION

This paper is designed to formalize a model which explores the role of the 

call market in the transmission mechanism of monetary policy under the spe

cial features of the Japanese financial system, incorporating the supply be

haviour of money into the model.

The call market operates as one of the most important short run money mark

ets where banks accommodate the need for bank reserves. The call rate has 

been regarded as one of the few interest rates which are relatively freely 

determined in the market, compared with other legally regulated or cartelized 

interest rates. It is sometimes pointed out that in Japan even the call market 

is under the influence of various interventions by the monetary authorities, 

especially after 1965 when substantial amounts of government bonds have been 

floated for the first time after the war. It should be, however, noticed that the 

call rate displays quite flexible movements, corresponding to the demand and 

supply conditions in the market, together with the rate of bond trading with 

repurchase agreement among non-financial business enterprises.

The important role of the call market in the transmission process of monetary 

policy in Japan has been initially stressed by Suzuki (7) who pointed to the 

flexible changes in the call rate highly sensitive to the central bank actions.

He assigned a crucial role to the movements in the call rate in evaluating the 

effectiveness of monetary policy in Japan during the post-war period, in con

trast with the widely held view that the moral suasion exercised by the 
Bank of Japan has been the major monetary instrument in relation to bank 

lendings, especially city banks' lendings.

In line with this view initiated by Sqzuki , this paper elaborates the .inter

relationship between policy actions and the determination of the call rate, 

drawing attention to the institutional characteristics peculiar to the Japanese
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financial system. In constructing the model, the paper describes the supply 

behaviour of money, thereby focussing on the attainment of equilibrium in the 

bank reserve market.

It is usual to derive the supply behaviour of money from the interaction of the 

impacts of central bank actions and the portfolio adjustments of the banking 

sector and the public; the supply of money depends on the demand for and 

supply of various assets. There are, however, alternative ways to incorporate 

portfolio behaviours of banks and the public into this supply process of money. 

Recent empirical studies by Meigs (1), Goldfeld (2) and Cooper (3) 

center on the free reserve or borrowings from the central bank and the excess 

reserve, and are taken into the monetary sector model of large econometric 

models such as the Brookings-Model and the FRB-MIT-PENN-Model. This 

theory of money supply presumes that the deposit supply is derived through 

the attainment of equilibrium in the money market which is mainly related to 

bank reserves.

On the other hand, Friedman provided a reduced form framework which gives 

equilibrium stock of money as a function of policy variables and exogeneous 

variables to both financial and real sectors. We call this framework a reduced 

form because this formula is derived after solving all the structural equations 

in the financial and real sectors simultaneously. This theory presumes equi

librium stocks of various assets in describing the supply behaviour of money. 

Brunner /Meitzer formulated the credit market theory of money supply 

which is different from Friedman's approach in assigning to the credit market 

a central position in the money supply process. According to this theory, the 

stock of money and interest rates on the credit market are simultaneously 

determined through the interaction of bank's demand for earning assets and 

the public's portfolio adjustment.

The free reserve theory of money supply mentioned above specifies the struc

tural equation explicitly and constructs a short run theory of money supply, 

compared with monetarists' long-run theory. The difference between them 

seems to lie in the ceteris paribus assumptions about portfolio adjustments of 

banks and the public. In order to take into account the specific features of the 

Japanese monetary policy and financial system, we adopted a structural ap

proach rather than a reduced or semi-reduced form framework so that we can 

analyse the short-run adjustments of bank reserves and their related market. 

When dealing with the problem of money supply, it is necessary to consider 

the public's demand for cash currency and deposits which merges in the supply 

process of money. In order to focus on the call market, we handle this subtle 

problem by assuming that the public's cash currency is entirely determined by 

the demand of the public. Though we realize that the demand for currency and 

deposits plays an important role in the supply process of money, we concent

rate on the determinants of deposits supply.
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In the following section, we shall formalize the demand for and supply of call 

money under additional constraints imposed by the central bank, assuming 

that deposits are given to the banking sector. In the next section it is shown 

that the deposits supply is determined through the attainment of equilibrium 

of the excess reserve and call money. Instead of centering on the demand for 

free reserves, we focus on the demand for and supply of call money. Then we 

shall evaluate the effects of various monetary instruments of the central bank 
and derive some interesting implications for the effectiveness of monetary 

policy in Japan. Lastly, we shall test the hypotheses obtained in this way 

with an econometric model and examine the empirical results.

II. THE DEMAND FOR AND SUPPLY OF CALL MONEY UNDER 

ADDITIONAL CONSTRAINTS

In order to construct a theoretical framework to analyse the transmission me

chanism of monetary policy in Japan, we formalize a rational banking behav

iour under institutional constraints. According to the traditional theory of 

commercial banking, banks are supposed to maximize their profit (or expect

ed profit) under the balance sheet requirements and the legal reserve require

ments for deposits. In Japan, however, it is more appropriate to formulate 

the banking behaviour as "profit maximizing under additional constraints", 

since some of the monetary instruments of the central bank take the form of 

quantitative constraints; they are a quantitative restriction on the Bank of 

Japan's credit to the commercial banks, especially to the city banks, and a 

ceiling on the increase in commercial loans.

We start from the balance sheet of a bank as follows:

(1) R. + L. = (CM. - CL.) + B. + D.
l l i l i l

The notations are used as follows:

R.: Reserves (currency held by bank and bank's deposit at central bank)

L..: Discounts, loans and securities held by bank

CM.: Liabilities in the call market and the private bill market, including the 

borrowing from other financial institutions

CL.: Loans in the call market and the private bill market, including loan 

directly supplied to other financial institutions

B : Borrowing from central bank

D. : Deposits at bank

and i indicating i'th bank.
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As in other countries, the Japanese commercial banks are under the restraint 

of legal reserve requirements for deposits. It is often maintained that during 

most years of the postwar period they were in a so-called "over-loan" posi

tion, and the excess reserve of the commercial banks consists of working 

balance which is prepared to meet deposits drains: it depends only on deposits. 

But even if banks' demand for excess reserve is the need for transaction ba

lance, it is considered to be inversely related to the interest rate of the 
money market-*-.

(2) R. = RR. + RE. = kD. > qD.
l l i 1=1

where k = q + e (rc), e'<0

We denote q and rc as required reserve ratio and the call rate respectively.

Let us define Fi(Li) as the earnings resulting from loans and security-holdings 

net of the cost involving in handling them. More precisely, if we denote rl as the 
interest rate for earning assets and Iq (L̂) as the handling cost in the mana

gement of earning assets, the net revenue function of earning assets can be 

written as:

F. (L.) = rlL. - h. (L.)
li ill

It is assumed that the interest rate for earning assets is either constant or a 

decreasing function of Lj, and the handling cost has properties as follows:

h'(L.)> 0 , h".(L.)> 0
i i i

Therefore F.(L.) has properties such as 

F'.(L )> 0 , F" (L )< 0
li li

where

(3) F'. (L.) = rl -h'.(L.)
l i l i

In the conventional theory of commercial banking, banks are assumed to ma

ximize their profit under constraints (1) and (2).

(4) 7T = F (L ) ~ rc (CM.-CL.) - rdB. -G.(D.) - rc (k-q)D. 

where rd indicates the discount rate of the central bank.

G-[(Di) is defined as the cost of collecting deposits including the interest pay

ments on them, and has properties as follows:

G.' (D )> 0 , G" (D )> 0
i i l i



Call market and the money supply process 341

Further it is assumed that the amount of deposits is exogeneously given to 

commercial banks.

Due to the quantitative restrictions on borrowings from the central bank and 

the ceiling on the increase in bank loans, the Japanese commercial banks are 

supposed to maximize their profit under additional constraints. Concerning 

borrowing from the central bank, some authors argue that the amount of 

borrowing from the central bank is almost passively supplied, since the Bank 

of Japan has only limited ability to control this amount. However, if one ob

serves the fact that the call rate exceeds the discount rate substantially during 

most years of the postwar period, we can see that some quantitative constraints 

must be effectively working on the maximum amount of borrowing (from the 

central bank) each commercial bank can obtain. Otherwise it could gain more 

profit by borrowing more credit from the Bank of Japan instead of increasing 

the liabilities in the call market. If not so, the commercial bank's behaviour 

contradicts to the hypothesis of profit maximizing behaviour assumed in this 
paper.

In the United States it is often maintained that the normal commercial bank 

hesitates to borrow from the central bank, since the bank does not want to be 

under the administrative guidence of the central bank. This assumption is not 

well-suited to the Japanese situation, where the city banks are almost perman

ently dependent on borrowings from the central bank.

As long as we adopt the above mentioned profit theory, it is appropriate to 

assume that the quantitative constraint on borrowings from the central bank is 

effectively working. And this quantitative constraint actually working is con

sidered not to be the formal maximum credit limit, but a de facto one, 

because the formal credit ceiling has been never reached and on average only 

70 to 80 per cent of the credit ceiling is actually allowed to each bank.

In our earlier study (EPA, 1975) we have distinguished three types of methods 

determining the actual limit on the Bank of Japan's credit to each bank. We 

concluded that the aggregate limit on the central bank credit is determined 

first and then is allocated to each bank in proportion to its scale (such as its 

total deposits). In this case, a maximum limit on the credit of the Bank of 

Japan is exogeneously determined to each bank and is not considered to be 

functionally related to the short-run behaviour of the commercial bank. 

Therefore, we can regard borrowing from the central bank as policy-deter

mined (except, probably, for the period of easy monetary policy when the 

balance of payments had turned into surplus and the commercial bank began to 

repay borrowings to the central bank). We can write this restraint as follows:

(5) B. < B.
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Another constraint is the ceiling on the increase in bank loans. In our static 

model this constraint can be expressed as

(6) L. L.
1=1

When no additional constraints are imposed on commercial banks they try to 

maximize their profit subject to the restraints (1) and (2). The marginal con

ditions are given as

(7) F' (L ) = rc

(8) rc = rd

But when the central bank credit is quantitatively limited, we can obtain 

equation (8)' instead of (8).

(8)' rc - rd = A

where A is the Lagrange multiplier attached to the limitation on the central 

bank credit. This multiplier indicates that the profit of a bank will increase 

by rc-rd, if the limitation on the central bank credit is relaxed by a unit; then 

the bank will substitute borrowings from the central bank for call money.

If the ceiling on the increase in bank loans is effective in addition to this con

straint on borrowings from the central bank, we obtain equation (7)' instead 

of (7).

(7)' F'.(L.) -/* = tc

whereyO- is the Lagrange multiplier attached to the constraint (6).

There was a controversy between Tachi and Suzuki concerning the rela

tive effectiveness of these two constraints as monetary instruments of the 
Bank of Japan̂. The former stressed that the ceiling on the increase in bank 

loans was dominantly effective as a weapon of Japanese monetary policy during 

the postwar period, while the latter emphasized the role of the call rate which 

is strongly influenced by the quantitative limitation on the central bank credit; 

the stronger the limitation on borrowings from the central bank, the higher 

the call rate will be, which will affect the loan supply of both city banks and 

local banks substantially.

If these Lagrange multipliers were measurable, we can decide on which of 

these instruments was more effective. In reality, however, we do not have 

such shadow prices, since the handling cost of earning assets is not easy to 

calculate, and the term structure between various interest rates should be 
suitably taken into account in measuring these shadow priceŝ.

So far we have treated the banking sector as a whole. In order to analyse the 

call market, it is however necessary to divide the banking sector into two
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groups, taking into account the specific structures of the Japanese financial 
system such as:

(a) Almost only the city banks are entitled to borrow from the Bank of Japan. 

The city banks are located in large cities and thus have more ample op

portunity for lending than local banks and other financial institutions.

(b) The quantitative restriction on the increase in bank lending was imposed 

exclusively on city banks until the most recent restrictive monetary 
policy period.

(c) City banks are dominant demanders of call loan, while local banks and 

other financial institutions are suppliers of call loans.

From the marginal conditions (7) we can derive the loan supply function of a 
bank:

(9) L.S = L.S (rl -rc) or L.S = L ,S (rl -rc, D.)
l l l l l

if we take into account the scale factor of loan supply.

When the constraint on the increase in city bank loans is effective, the loan 

supply of the city banks is, of course, exogeneously determined by the central 
bank.

(9) ' L.S = L.S

The net demand of city banks for call loan can be obtained from equations (1),

(2) and (9):

(10) CM.6 = CM. - CL. = L.S - (l-e-q)D. - B.
l l l l 'ix

The net supply of call loan of local banks and other financial institutions is ex

pressed as:

(11) CL® = CL. - CM. = (l-e-q)D - L 8
J 1 1 J J

In July 1971, the discount markets were separated from the call market, and 

the Bank of Japan began to operate in this market. If we integrate the discount 

markets into the call market, we can write the market clearing equation for 

the call market including the discount markets as follows :

(12) % CM.6 = ?CL.e + C
ii 1 J

where C is the net amount of private bills bought by the Bank of Japan. This 

source of the monetary base is now taking the place of borrowings from the 

central bank.
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III. DETERMINANTS OF DEPOSITS SUPPLY

We propose here to explore the supply behaviour of deposits, thereby speci

fying the demand and the source of bank reserves. As was assumed in section 

II, the banks' demand for reserves can be divided into required reserves and 

excess reserves, where the latter depends on interest rates, while the source 

of reserves is composed of borrowed and unborrowed reserves. Borrowed 

reserves are made up of the borrowing from central bank and call money in

cluding private bills sold to other banks and the central bank:

(13) R. = BR. + UR. = TB. + (CM. - CL.)1 + UR.
l i ill rJ l

As for the components of unborrowed reserves, we must turn to the source 

of the monetary base which is obtained by integrating the balance sheets of the 

central bank and the government sector:

(14) R + CP = FA + (SC - S) + B + C

Here the notations are used as follows:
FA: Foreign assets held by monetary authority 

S : Government securities held by the central bank 

S: Net securities issued by government 

CP: Cash currency held by the public

Summing up equation (13) over the whole banking sector, we have the follow

ing relationship between unborrowed reserves and the components of the 

monetary base:

(15) lUR. = FA + (SC - S) - (?CM. - ? CL - C) - CP
ii _ l i J J

= FA + (SC - S) - Cp

From (15) it can easily be seen that the unborrowed reserves fluctuate through 

the variation of the public's demand for currency and the other sources of 

monetary base when the equilibrium is attained in the call market in a wider 

sense. From the viewpoint of a bank, the unborrowed reserve is reduced if 

the deposits are drawn because of the increased public demand for currency, 

or if the Bank of Japan makes selling operations of government securities, or 

.if the surplus of balance of payments is decreased. The Bank of Japan thus 

can influence the amount of unborrowed reserves through the market opera

tions of government securities directly. But whether the market operations 

can dominate the movement of unborrowed reserves remains an unsettled 

question, since the marketable securities are fairly thin to make large enough 

operations in order to offset the movements arising from other determinants 

of unborrowed reserves. The government securities are neither attractive as 

an earning asset (because their interest rates are regulated at a low level) 

nor have any merit as a liquidity asset (because the market operations are
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made on face to face negotiations between the Bank of Japan and the commer

cial banks). However, even if the Bank of Japan failed to control the unborrow

ed reserves, other weapons are left: a quantitative restriction on the Bank of 

Japan credit and the market operations of private bills. The total reserves of 

city banks are directly influenced through the management of these weapons, 

while those of local banks are indirectly affected by the increase of the call 

rate. The rise of the call rate induces local banks to increase the call loans 

to city bank who cannot borrow from the central bank any more and seek to 

increase liabilities in the call market. So much for the determinants of the 

source of bank reserves. Deposits supply is derived through the interplay 

between supply and demand for bank reserves. From equations (2) and (13), 

we have the following condition for the equilibrium of bank reserves

kD. = (k-q)D. + qD. = BR. + UR.
l ii l l

(16) D. =- (BR. + UR. - RE.) =- [ B. + (CM. - CL.) + UR. - RE.] 
i q i i l q i l l i i

When handling the total money supply (cash currency held by the public plus 

deposits at banks), it is necessary to draw attention to the movements in the 

ratio of the public's demand for currency to the demand for deposits. The 

change of this ratio influences the supply behaviour of money substantially, as 

we indicated elsewhere. In this paper we have treated the public's demand for 

currency as an exogeneous variable which influences the unborrowed reserves 

of the banking sector. The public's demand for currency enters into this 

supply process of deposits as one of the determinants of unborrowed reserves.

IV. EFFECTS OF MONETARY POLICY

Let us assume a representative city bank and a representative local bank such 

as a Marshallian representative firm. Then we can treat the banking sector 
as if it consisted of one city bank and one local bank and we can write the 

balance sheets of these representative banks as follows:

(17) R + L = CM6 + B + D city bank

(18) R* + CLe + L* = D* local bank

By adding up together (17) and (18), we can obtain:

(19) L + L* = B + (CM® - CL®) + D + D* - R - R*

= B + C+ D + D*' - R - R *

namely
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(19)' L+L* = B + C + (1-q-e) (D + D* )

whereby we assume that the values of q and e are the same for city and local 

bank and disregard the compensation balance for the sake of simplicity. The 

obtained results on qualitative assessments would not be affected by dropping 

these assumptions.

In the following we shall analyse the policy effects on the banking behaviour 

and the call rate by differentiating two cases: the former handles the policy 

effects when only the limitation on the central bank credit is effective, while 

the latter examines the policy effects when not only the limitation on borrow

ings from the central bank but also the quantitative restriction on the lending 

of the city banks is effective.

Case I

Even if the limitation on the central bank credit is effective (B = B), the margi

nal net revenue from lendings of the city bank is equal to that of the local bank:

(20) F'(L) = F'* (L*) = rc

Through the total differentiations of (19)' and (20) with respect to L, L , B 

and C, the following equations are derived:

dL + dl/ + e' (D + D* )drc = dB + dC - (D + ) dg + (l-g-e)(dD + dD* )

F"dL -drc = 0 

F" kdL - drc = 0 

where e'=de/drc.

From these three equations, we can derive the impact of the central bank's 

lending policy as well as the operation on the private bill market on bank 

lending and the call rate:

dL _ dL 

dB “ dC f"7a> o

dL _ dL 

dB dC
F"/a> 0

drc _ drc 
dB “ dC F"F" Va <0

whereby A F" + F"̂+ F"F"*e'(D + D*) < 0

The increase in central bank lending and the buying operation on the private 

bill market make bank lendings expand while lowering the call rate. Similarly, 

the effects of changes in the required reserve ratio on the loan supply and the 

call rate can be shown as:
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F"* (D +D*)/a<0

F" (D +Dj)/A<0

F"F" * (D + D* )/A> 0

Compared with the results of the effects of B and C on the loan supply, the im

pact of the change in the required reserve ratio is shown to be in proportional 

relation to each other with opposite signs. The rise in the required reserve 

ratio leads to the rise in the call rate.

dL

dq

dL_*
dq

drc

dq

Case II

When the quantitative restriction on the lending of the city banks is effectively 

working, the amount of city banks' lending is fixed as L = L in the equation 

(19). Thus,

dL" + e' (D + D* ) drc = dB + dC - (D + D* ) dq -dL + (l-g-e)(dD + dD‘ ) 

F""dL ’ - drc = 0

Accordingly,

dL*
dB

dL*

dC
= - 1 fe> 0

drc
dB

drc
dC »-F"VS< 0

F"*/s>o

whereby a = - [l + F" ve' (D + D" )] <_ 0

The last result implies that strengthening the restriction on city banks' lend

ing tends to lower the call rate. In other words, the authorities are in a posi

tion to keep the call rate at a lower level by intensifying the restriction on city 
banks' lending.

Finally, the lending by local banks will increase by imposing the quantitative 

limit on city banks' lending: it will be, however, partly offset by the increased 

demand for excess reserves through the decline in the call rate:
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The net increase in local banks' lending does not exceed one. In any case, it 

is necessary to impose the quantitative limitation on the central bank credit 

in order to attain the aimed decrease in total loan supply, because the res

triction on city banks' lending results in the expansion of lending by local 

banks.

Let us summarize the results obtained by comparative static analyses:
(1) The quantitative limitation on borrowing from the central bank influences 

the credit supply of both the city bank and the local bank. The effect on loan 

supply is proportionally related to that of the change in the required reserve 

ratio» (2) The quantitative restriction on the city bank's credit works to in

crease the local banks’ lending and to decrease the call rate. Therefore, it is 

necessary to impose the quantitative limitation on the central bank credit, in 

order for the Bank of Japan to make its monetary policy effective.

V. EMPIRICAL RESULTS

Before we test and estimate the functions of the demand for and the supply of 

call money, we must incorporate the deposits supply relationship into (10) 

and (11), derived in section IV. To this end, we can rely on (16) and we can 

substitute for deposits from (16) and solve for CMe and CLe:

(21) CMe = (q + e)Ls - (1-q-e) UR - B

(22) CLe =-(q + e) L* s + (1-q-e) UR*

In these equations we can regard the required reserve ratio and unborrowed 

reserve as exogeneously given to the banking sector. But borrowing from the 

central bank is not exogeneously determined when the limitation on this 

amount is not effectively working. In this case, the demand for borrowings 

from the central bank is considered to be a function of the discount rate and 

the market interest rates. Expectations such as factors as receipts and pay

ments patterns and the term pattern of yields of earning assets would affect 

the demand for borrowings. It is postulated that the demand for borrowings 

would increase with increased call rate at a gi ven discount rate, since the 

call money is a close substitute for borrowings from the central bank. As is 

assumed in section II, the demand for excess reserves, similarly, is expect

ed to be a function of the market interest rates. Then it is easily shown that 

the call money is a decreasing function of the call rate, while the call loan is 
an increasing function of the call rate:
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iCMe , . a L
---------= (q + e ------
3. rc a-rc

~~ + ~~ (L + UR) < 0 
d-rc 5-rc v ' v

= - (q + e) (L* + UR *) > 0
arc ' hrc arc ' '

On the other hand, the effect of a change of the loan rate on call money or call 

loan is ambiguous, because an increase in the loan rate is supposed to reduce 

the banks' demand for excess reserves and increase the demand for borrow

ings from the central bank. Only if the effect of a change in the loan rate on 

loan supply dominates the other effects mentioned above, an increase of the 
loan rate induces an increase of the demand for call money6. It may be plaus

ible to expect a positive (negative) effect of an increase of the loan rate on 

call money (call loan), if one takes into consideration the fact that the interest 

elasticity of excess reserves is small and borrowings from the central bank 

are almost always exogeneously supplied to each bank.

By linearizing the equations (21) and (22) with respect to the call rate and 

other exogeneous variables, we can obtain the basic equations for final speci

fication as follows:

CMe = q - A:rc + A2rl - AgUR + A4q

CLe = Bq + B-̂rc - B2rl + BgUR* - B4q

In order to incorporate the effects of quantitative constraints into this call 

money function, we adopt dummy variables attached to both quantities subject 

to constraints and interest rates: the quantitative constraints imposed on the 

central bank credit and the city bank credit affect the demand for call money 

not only through the quantities supplied directly, but also through changes in 

interest rates indirectly. Then we can have the linearized call money function 

under additional constraints as follows:

CMe = A0 - [ax + 2 (1-DMB) + Ag (l-DML)J rc + + A5 (1-DMB) +

A6 (1-DML)] rl - A?UR -AgB-DMB + Agq* Ls* DML + A1()q

As for dummy variables we have regarded the ceiling on the central bank 
credit as effective when the difference between the call rate and the discount 

rate is larger than 0. 5 per cent. This criterion is of course arbitrary, but is 

is consistent with quantitative movements of borrowings from the Bank of 

Japan : whenever borrowings have been repaid by city banks, the difference 
has been almost less than 0. 5 per cent6. And we have chosen the periods 

where the constraint on the loan supply of city banks was imposed from an

nouncements of the Bank of Japan. The preliminary investigation on two dum

my variables attached to the call rate disclosed that the coefficient multiplied
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by the dummy variable relating to the central bank credit has been always 

significant, while another coefficient in the bracket has proved to be insignifi

cant. Hence we have deleted the dummy variable related to the latter con

straint in the coefficients of interest rates from the equation specified above.

Moreover, in the actual estimation of two equations we have eliminated the 

loan rate both from the demand and the supply functions. This is because the 

loan rate in Japan shows substantial rigidities caused by close connection 

with the discount rate whose changes are closely related to the imposition of 

quantitative constraints and thus the call rate.

Finally, we come to the final specifications of the demand and supply function 

as follows:

CMe = A0 - [_A1 + A2 (1-DMB) J rc - AgUR - ÂB*DMB +

A5q- Ls- DML + AgCMe_

CLe = B0 + Bxrc + B2UR - B3q + B4CLe

The results estimated by ordinary least squares are shown in Table 1. 

Firstly, we note that all the coefficients have the expected sign, and are fairly 

significant, except for the coefficient of the call rate not multiplied by dummy 

variable. This indicates the more effective function of price mechanism in 

the absence of quantitative constraints. At the same time it should be recog

nized that the coefficients of the call rate are most seriously subject to the 

simultaneous bias.

Secondly, we have picked up only local banks as suppliers of call loan. Re

cently, however, the share of call loan supplied by other financial interme

diaries such as trust banks, mutual loan and savings banks, credit associa

tions and credit federations of agricultural cooperations is increasing in the 

Japanese call market. But these financial institutions show substantially dif

ferent behaviour in supplying the call loan from local banks, and hence we have 

eliminated the call loan supplied by these financial institutions.

Thirdly, we have normalized the variables by dividing both sides of equations 

by scale variables. As a scale variable we have chosen the total assets of city 

banks and local banks, respectively. But we observe that the residuals in both 

equations show a decreasing trend: it might be possible that the assumption 

of homoscedacisity is not tenable, even if we have normalized the variables.

It is, therefore, necessary to examine whether the assumption of homosceda

cisity is satisfied or not, according to the procedure proposed by Goldfeld/

Q uandt (10). We have divided the data into two subperiods and applied F- 

test to these equations. It is revealed that the assumption of homoscedacisity 

is clearly not satisfied in the call money function, while it is likely untenable 

in the call loan function. The work to re-estimate both functions by normaliz
ing with suitable variables is left for further research.
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Table 1: Call money and call loan estimates 

(sample period 1955. 6 - 1974.12)

(OLS)

77— = 0.004915763 -Q). 00008173685 + 0.0006840913 (l-DMB)]rc - 

(2.94) (-0.61) (-3.71)

0.06824882 - 0. 08067061 + 0. 002078535 DML +

(-3.41) 1AC (-3.53) TAL (4.15) 1A°

0.8899792 

(34. 93)

CMe

TAC-1

R2 = 0. 975, S = 0. 0000084, DW = 1. 92

CLe

TAL

TTT>X

= -0.01936939 + 0.0002443068 rc + 0.564176 7—- - 0.0017563 q* 

(-11.10) (2.93) (14.08) (-4.99)

+ 0. 5145402 

(14. 85)

CLe

TAL-1

R2 = 0. 878, S = 0. 0000056, DW = 1. 70

(TSLS)

7=-— = 0.009576164 -). 00083226 + 0.0006309732 (1-DM  rc - 

(3.09) (-1.91) (-3.96)

0.05974698 -0.0516111 + 0. 003448315 DML
(-3.34) TAC (-2.42) TAC (3.74) TAC

0.9033899 7̂ —

(38. 33)

R2 = 0.975, S = 0.0000083, DW = 1. 90

CLe

TAL
-0.02107276 + 0.0005581372 rc + 0.5581372

(-10. 93) (4. 30) (14.11)

UR*

TAL

CT e
0. 002295861 q* + 0. 5038484 
(-5.86) (14.36) A

R2 = 0. 878, S = 0.0000056, DW = 1. 72

*)Monthly data are used
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Fourthly, we have added a distributed lag to the equations estimated above.

The coefficients of lagged variables seem to be much larger than we have ex

pected, especially in the call money function. If a stochastic term shows a 

positive autocorelation, the coefficient of lagged variable will be over-esti

mated, while the other coefficients will be under-estimated.

Among various problems in estimating the equations, we can eliminate the 

simultaneous bias by adopting simultaneous estimating methods. Since the 

equations system is over-identifiable, it is appropriate to estimate the equa

tions by two-stage least squares or limited information method. The results 

estimated by two-stage least squares method are shown in Table 1. Com

pared with the coefficients estimated by ordinary least squares, the coeffi

cients of the call rate estimated by two-stage least squares are more signifi

cant and their t-values larger.

Firstly, as can be seen in the table, the empirical results are quite favourably 

in accordance with our hypothesis. We have here specified the structural 

equations of the demand and supply function of call money by taking into ac

count the additional two constraints imposed on city banks by the central bank. 

The results obtained imply that the call rate fulfils its function to clear the 

demand and supply in the bank reserve market during the period under con

sideration, as is indicated in the significant coefficients attached to the call 

rate in the demand and supply equations based on a simultaneous estimation 

method, although the possibility that the central bank could intervene the 

market directly is not entirely excluded.

Secondly, it is explicitly shown that the additional constraints imposed on the 

city bank portfolio behaviour exercise the influence on the development of the 

call rate through direct quantitative restrictions and indirect impacts via 

interest rates. As regards the quantitative effects, both coefficients relating 

to borrowing from the central bank and the city bank lending, respectively, 

multiplied by dummy variables have been highly significant; this provides the 

evidence that the strengthening of restriction on the Bank of Japan credit 

causes the call rate to increase, while the ceiling on city bank lendings indu

ces the reduction in the rate. Furthermore, it suggests that the effect of 

former constraint on city banks is transmitted through the increase in the call 

rate to local banks and other financial institutions. In otirer words, the loan 

supply behaviour of the banking sector as a whole can be considerably affected 

through the quantitative restriction on the central bank credit which is provided 

almost exclusively to city banks. Concerning the indirect impacts via interest 

rates on the demand for call money, only the coefficient of the call rate multi

plied by the dummy variable (DMB) discriminating the period where the 

restriction on the central bank credit is supposed to have been effectively 

working has been significant: it can be inferred from this fact that the con

straint on borrowing from the central bank has imparted much more important
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effects on the call rate, compared with the credit ceiling on city banks' lend

ing.

Thirdly, we could not obtain clear assessments on the effects of changes in 

the loan rate on the call rate, partly due to the multicollinearity between two 

rates and partly due to the institutional rigidity in the Japanese loan market 

where the rate is strongly influenced by changes in the discount rate and the 

voluntary maximum ceiling on the loan rate among banks

VI. CONCLUDING REMARKS

In this paper we presented a model which formalizes the rational behaviour of 

the Japanese banking sector under additional constraints. We have derived the 

functions of the demand for and the supply of call money under these con

straints, after making the deposits supply endogeneously determined. We have 

analysed the effects of these constraints on the banking behaviour, especially 

with respect to the call market, and have confirmed the hypotheses relating 

to policy actions and the call rate determination with the aid of an econometric 

model on the call market.

The Japanese call market transmits the effects of monetary policy of the Bank 

of Japan to local banks and other financial institutions which have not been 

directly influenced by moral suasion of the Bank of Japan until recently (1973). 

It is shown that it is always necessary to impose quantitative limitations on 

the Bank of Japan's credit to the city banks, in order for the central bank to 

make its actions through moral suasion (i. e. the quantitative restriction on 

the city banks' credit) effective, since this moral suasion works to reduce the 

demand for call money. The former restriction leads to the increase of the 

call rate which affects not only the loan supply of the city banks but also that 

of the other financial institutions; the empirical results give strong support 

to this proposition and suggest that the restriction on the central bank credit 

has been a much more important factor in determining the call rate.

In conjunction with this route of the monetary transmission process, the Bank 

of Japan seems to have adopted the call rate as an operational target, as well 

as bank lendings as an indicator of monetary policy. This combination of 

target and indicator variables seems to have been quite appropriate in con

trolling the monetary aggregate at least until the late 1960s, because the 

central bank credit constituted a dominant source of the monetary base, while 
bank lending dominated the movement in money supply. From the latter part 

of the 1960s, however, both credit to the government sector and foreign 

assets gradually increased their share in the source base. In particular, the
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accumulated foreign reserves associated with delayed adjustments of exchange 

rate seriously disturbed the conduct of monetary policy by the Japanese mone

tary authorities who were not well accustomed to the situation where city banks 

had not to rely on borrowings from the central bank and other financial institu

tions. After shifting the monetary indicator from bank lending to money supply 

(M2) since 1974, the Bank of Japan has strengthened its position and extended 

the ceiling on bank lendings to other financial institutions, in view of controll

ing the monetary aggregate.

The analysis undertaken implies that one can rely strongly on the market me

chanism in attaining the desired level of the indicator variables, instead of 

(solely) depending on direct quantitative restrictions on the portfolio behaviour 

of the banking system.

Notes:

1) See, for example, Tobin (4). We have estimated the interest elasticities 

of excess reserves of city banks and local banks; the short-run elasticities 

are -0.122 and -0.140 and the long-run elasticities -0.439 and -0.257, 

respectively.

(City Banks) (Sample period: 1965.1 - 1974. 12)

log RE = 0. 140670 - 0.122471 log rc + 0. 186946 log D + 0.720 768 log RE 

(0.88) (-1.91) (3.13) (10.49)

R = 0. 921, S = 0.069264, DW = 2.28

(Local Banks)

log RE3* = -0.493024 - 0.139574 log rc + 0. 507848 log D* + 0.456400 log RE* 

(-3.81) (-3.08) (6.11) (5.34)

R = 0.972, S = 0.045471, DW = 2.04

2) See Tachi (6) and Suzuki (7).

3) See Hamada, K. , Iwata, K. , Shimauchi, A. , and Ishiyama, Y. (5).

4) We calculated proxy variables of these shadow prices in our earlier study, 

however the results have not fitted well in with prior assumptions. While 
the proxy variable of the shadow price attached to the limitation on the 

central bank credit conforms to our assumptions, the proxy variable of 

the shadow price attached to the restriction on the city bank credit shows 

unexpected movements: it rises during periods of easy money policy, and 

falls during periods of monetary restraint. This contradictory movement
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of the shadow price attached to the restriction on bank loans is mainly 
due to a slow and institutional adjustment of the loan rate and unexpected 

movements of compensating balances of enterprise at commercial banks. 

Therefore, we could not get a clear-cut answer to this controversy even 

with the shadow price approach.

5) The partial derivatives with respect to loan rate can be shown to depend 

on the relative magnitude of interest rate elasticities of excess reserves 

and loan supply:

3- CMe 

3 rl

a cLe

3 rl
•(q + e)

3 L
A rl

?e
2 vl

(L +UR ) > 0

6) The level of call rate exceeds almost always that of the discount rate, ex

cept for 1955, which is regarded as a result of direct and indirect inter

ventions by the Bank of Japan, preventing the call rate from being below 

the discount rate.

7) For more details about the determination process of the loan rate in 

Japan, see Hamada, K. , Ishiyama, Y. , and Iwata, K. (8).
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