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In this paper, we introduce credit ceilings in the standard model of the money multiplier and
analyze their role in central bank’s management of money supply in the presence of indirect
monetary instruments. We show that under a regime of total credit ceilings, their optimal
value equals the desired growth rate of the adjusted monetary base. Under a regime of partial
credit ceilings, their optimal value depends on the desired growth rate of the adjusted
monetary base, the degree of substitutability between the regulated and unregulated types of
banks’ earning assets, and the autonomous growth rate of the latter.
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I. INTRODUCTION

Credit ceilings are one of the most commonly used forms of selective credit controls.”
A credit ceiling is the maximum allowed percentage increase of the stock of prespecified
types of bank assets over a given time period. Its value is usually set in reference to the stock
of the regulated assets at the end of some base period (Farahbaksh and Sensenbrenner, 1996,
p. 5). By manipulating the modalities of their design, credit ceilings can be used by central
banks for a variety of purposes (e.g., targeting of monetary aggregates, enforcement of
prudential rules, channeling of credit to specific sectors of the economy, etc.) (Hilbers, 1993,
p. 3). In this paper, we analyze the role of credit ceilings as instruments of monetary policy.

The economic rationale for the use of credit ceilings as a monetary policy instrument
stems from the ex post identity between the stock of the domestic currency component of
broad money (i.e., M2) and the sum of the stocks of the adjusted monetary base (i.e.,
monetary base minus banks’ borrowed reserves from the central bank) and banks’ domestic
currency earning assets (Brunner and Meltzer, 1968, p. 31). The infuition behind this identity
is that money can be created by either the central or commercial banks. “Monetary control,
therefore, must be implemented through operating on the lending activities of both the central
bank and the commercial banks.” (Simmons, 1947, p. 634). The imposition of credit ceilings
impedes commercial banks’ ability to create money, by limiting the amount of funds
channeled to the rest of the economy via banks’ acquisition of regulated assets.

Credit ceilings have been used extensively in the past in industrial countries, such as
Belgium, Denmark, France, Italy, Netherlands, Norway, Portugal, and the United Kingdom,
and in developing countries, including Egypt, Guyana, Jamaica, Kenya, and Madagascar
(Farahbaksh and Sensenbrenner, 1996). In the early 1990's, there was a resurgence in interest
in credit ceilings by policymakers and economists alike, as Central and Eastern European
(CEE) countries and the countries of the former Soviet Union (FSU) embarked on their
transition from centrally planned to market economies. Between 1990 and 1994, 14 out of 25
CEE and FSU countries have used credit ceilings for an average of 1.6 years (Table 1).

Despite the history of widespread use of credit ceilings in the conduct of monetary
policy, “professional economic literature is devoid of any general theory of credit and credit
controls as instruments of public policy” (Hodgman, 1972, p. 343). The state of knowledge in
this field has changed little since then, as most of the research on credit ceilings done in the
early 1990s focuses on the operational issues of their implementation and is descriptive in
nature (Bredenkamp, 1993; Hilbers, 1993; Mathieson and Haas, 1994; Farahbaksh and
Sensenbrenner, 1996). In this paper, we present a simple analytical framework that allows us
to examine the role of credit ceilings in central bank’s management of money supply, with a
particular emphasis on the need for coordination of the setting of their values and those of the
indirect monetary instruments used by the central bank. The special attention paid on the

2 Selective credit controls encompass all instruments used by central banks to influence
directly the flows of credit in the economy (Hodgman, 1972).



interaction of credit ceilings with indirect instruments of monetary control is motivated by
the fact that the vast majority of countries that have used credit ceilings have simultaneously
relied on one or more indirect monetary instruments (13 out of 14 CEE and FSU countries as
shown in Table 1). The interaction between credit ceilings and indirect monetary instruments
has been noted in previous studies of credit controls (Davis, 1971, p. 72), but to our
knowledge it has not been analyzed within a coherent analytical framework.

QOur approach is to introduce credit ceilings in the standard model of the money
multiplier and analyze the implications this has on the model’s results. There are two reasons
for choosing such an approach. On the one hand, the link between credit ceilings and the
money multiplier has been discussed in the existing literature though it has not been formaily
modeled:

“In these economies, ceilings were often seen as an alternative to the immediate shift to more
market-oriented instruments of monetary policy and reliance on reserve money management.
Making such a shift at that time posed high risk of loss of control because the transmission
mechanisms were largely unknown. In particular, money multipliers were showing signs of
erratic behavior due to structural breakdowns.” (Farahbaksh and Sensenbrenner, 1996, p. 4).

“If the supply of base money is controlled, the cash-deposit ratio is stable, reserve
requirements are enforced and there are no excess reserves, growth in total credit within a
given period is fully determined. A rationale for administrative credit ceilings, in addition to
reserve requirements, arises only in the case where there are excess reserves in the system and
the reserve money multiplier is unstable.” (Bredenkamp, 1993, p. 15).

On the other hand, it is apparent from the definition of credit ceilings that they can
only be used within a framework of monetary policy based on targeting of a monetary or
credit aggregate. The money supply process under such policy regimes has been traditionally
analyzed within the framework of the standard model of the money multiplier (Brunner and
Meltzer, 1964; Rasche, 1993).



Table 1. Use of Credit Ceilings in Transitional Countries, 1990-1994

{as of year-end)

Years of joint usc of
credit ceilings and 1990 1991 1962 1993 1994
indirect instruments ¥

Years of use of
credit ceilings

CEFE countries
Albania
Bulgaria
Croatia ¥
Czech Republic ¥
Hungary
Macedonia, FYR ¥
Poland
Romania
Slovak Republic #
Slovenia ¥
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FSU countries
Armenia
Azerbaijan
Belarus
Estonia
Georgia
Kazakhstan
Kyrgyz Republic
Latvia
Lithuania
Moldova
Russia
Tajikistan
Turkmenistan
Ukraine
Uzbelkistan
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Source: De Melo and Denizer (1997),

Note: The transition from centrally planned to market economies commenced in 1989 in most CEE countries
and in 1991 in FSU countrics.

¥ Including one or more of the following: (1) reserve requirements; (2) refinancing/credit auction; (3) open
market operations with treasury bills or central bank bills,
¥ Instrument use shown for Czechoslovakia and Yugoslavia, as appropriate, prior to breakup.



II. THE MONEY MULTIPLIER AND CREDIT CEILINGS
The money multiplier

The stock of the domestic currency component of broad money equals the sum of the
stocks of the adjusted monetary base and banks” domestic currency earning assets’ (Brunner
and Meltzer, 1968, p. 31):

M, = B, + EA,, where [1]

M, - the stock of broad money (M2) at the end of period (t).
Equals the sum of the stocks of currency outside banks,
demand, savings, and time deposits.

B, - the stock of the adjusted monetary base at the end of
peried (t). Equals the monetary base minus banks’
borrowed reserves from the central bank.

E4, - the stock of banks’ total earning assets at the end of

period (t).

The above identity is based on a simplified representation of the balance sheets of the
central bank and commercial banks that assumes away many balance sheet items, such as
capital accounts and net foreign assets. In practical implementations of this analytical
framework, equation [1] would need to be adjusted to reflect more realistically the stylized
balance sheets of the central bank and commercial banks in the particular country (for the
case of the United States, see Mishkin, 1997, pp. 227 and 416). To cast our analysis in terms
of the money multiplier, we divide both sides of equation [1] by the stock of the adjusted
monetary base at the end of period (t):

t

m, =1+ , where [2]

!

m, = % — the value of the money multiplier at the end of
13

period (t)

The logarithmic transformation of equation [2] expressed in first differences allows
us to analyze it in terms of growth rates of the participating variables.’ The growth rate of the

3 Throughout the text, all references to money and credit aggregates refer to their domestic
currency components even when not explicitly specified.

* To derive expression [3], we first take logs of both sides of equation [2] and apply a first-
difference operator (AX, = X, = X, ,): In(m, 1) ~In(m,_, ~1)=[InE4, ~-InE4,_,]-[InB, -, B,_,].



money multiplier in a given period is proportional to the difference between the growth rates
of banks’ earning assets and the adjusted monetary base, with a factor of proportionality (7)
less than unity:

am, {ﬂﬂ} where -
m,_, E4,, B
7:—1 = mr—l _1 <l
m

The standard model of the money multiplier

The standard model of the money multiplier postulates the existence of
intertemporary stable statistical relationship between the stock of high-powered money and
the money supply called the money multiplier (Brunner and Meltzer, 1964, p. 252; Rasche,
1993):

M, =m- B, where [4]

Am,
m=m,=m,_, of —-=0
m

-1

The key assumptions of this theory are that economic agents (the public and the
banking sector) have desired structures of their portfolios which remain unaffected by central
bank’s manipulations of the adjusted monetary base and that economic agents’ actual asset
holdings are always equal to the desired (Rasche, 1993, p. 31). The stock of high-powered
money consists entirely of items included in the liability side of central bank’s balance sheet.
According to the standard model, monetary authorities can effectively target the growth of
the money supply and credit by manipulating the size of these liabilities and using the
behaviorally determined value of the money multiplier to forecast the resulting changes in
the quantity of money and credit (from [1] and [4]):

We then approximate the terms in that equation with the following expressions;

A 1 ; InEA, —InE4, | z%; and InB, —~InB, | ~ AB,

-1 by S | -1
(McCallum, 1989, p.112). We then assume that the approximation errors are negligible,
which can be assured by shortening the length of the time period to decrease the absolute
value of the growth rates. This allows us to treat the result as equality, the left-hand side of

In(m, —1)—1n(m, , —1}=

which we can multiply by 741 and regroup.
-1



AM, =m-AB’ [5]
AEA =(m—1)-ABY, where [6]

ABf - desired expansion/contraction of the adjusted monetary
base in period (t), which is fully determined by the
setting of the indirect monetary instruments.

(m - 1) - banks’ earning-asset multiplier (Brunner and Meltzer,

1968, p. 32).

Credit ceilings

A credit ceiling is the maximum allowed percentage increase of the stock of
prespecified types of bank assets over a given time period. Its value is usually set in reference
to the stock of the regulated assets at the end of some base period (Farahbaksh and
Sensenbrenner, 1996, p. 5):°

AREA
cc, = £.100, where [7]
REA

=1

cc, - the percentage value of the credit ceiling in period (t).
AREA, - the maximum allowed net increase of the stock of

the regulated banks’ earning assets in period (t).
REA, | - the reference value of the stock of regulated banks’

earning assets at the end of the base period.

The imposition of quantitative controls makes sense only if they force banks to
acquire less of the regulated assets than otherwise desired. This, in conjunction with the
assumed profit-maximizing behavior of banks, will result in complete utilization of the credit
ceilings. Thus, we can define ARE4, as the realized value of the net increase of the stock of

the regulated banks’ earning assets in period (t). There are two types of credit ceilings
depending on the scope of the regulated banks’ earning assets: total and partial credit
ceilings. Total credit ceilings limit the rate of growth of all banks’ earning assets. Partial
credit ceilings limit the rate of growth of only selected types of banks’ earning assets.

> To simplify the notation, we assume without loss of generality that the base period is the
one preceding the period in which the credit ceilings apply.



The money multiplier under a regime of total credit ceilings

Total credit ceilings limit the rate of growth of all banks’ earning assets

cc, AREA, AEA4,
[100 T REA_,  EA_
money multiplier equals (from [3]):

Am, cc, AB,
kit Y [t St 8
. Vi |:100 B, (8]

] . Under a regime of total credit ceilings, the growth rate of the

The money multiplier under a regime of partial credit ceilings

Partial credit ceilings limit the rate of growth of only selected types of banks’ earning
assets. Banks’ total earning assets ( £4 ) would then equal the sum of their regulated and
unregulated components:

EA = REA, +UEA,

AEA, 5 _ARE4,
EA_, """ REA

AUEA,
UEA,_,

+(1_ﬁr—1)'

, where (9]

1-1

UEA, - the stock of banks’ earning assets that are not subject

to credit ceilings at the end of period (t).
REA

EA

=1

B =

<1 - the share of regulated banks’ earning
=1

assets at the end of period (t-1).

Depending on banks’ portfolio allocation strategy, the regulated and unregulated
types of banks’ earning assets can be substitutes (perfect or imperfect) or complements
(perfect or imperfect) (Khatkhate and Villanueva, 1980, pp. 598-99). To capture this idea,
we decompose the growth rate of banks’ unregulated earning assets as follows:

AUEA, _  REA., ARE4,
UEA_, ~ UEA_, REA,_

+6,, where [10]

—1< a £1- degree of substitutability/complementarity
between the regulated and unregulated types of
banks’ earning assets,

0,- growth rate of the unregulated types of banks’ earning
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assets independent from banks’ investments in regulated
assets.

By construction, the coefficient (@ ) measures the absolute change in the size of the
unregulated types of banks’ earning assets in response to a one unit increase/decrease in the
size of the regulated banks’ earning assets.® If & = —1, the regulated and unregulated types of
banks’ earning assets are perfect substitutes, whereas if @ =1, they are perfect complements.
The growth rate of the unregulated types of banks’ earning assets independent from banks’
investments in regulated assets (&, ) can be a constant or itself a function of other explanatory

variables, in which case its value can be obtained from a preferred regression model.

We can now substitute [7], [9], and [10] in [3] to arrive at the final expression of the
growth rate of the money multiplier in the presence of partial credit ceilings:
am, £6,

=V ﬁr—l (1+ a)' 100

t-1 B!—I

+(1—ﬁ,-1)-5,—AB*} [11]

HI. ISSUES RELATED TO CENTRAL BANKS® JOINT USE OF CREDIT CEILINGS AND
INDIRECT MONETARY INSTRUMENTS

It can easily be seen from [8] and [11] that in the absence of coordination between the
setting of the values of indirect monetary instruments and credit ceilings, the latter can
impede the process of multiple deposit creation and hence affect the value of the money
multiplier:

“In particular, the existence of the bank credit ceiling would inhibit — although not preclude —
the use of orthodox instruments to promote monetary expansion. The Federal Reserve could still
engage in expansionary open market purchases. However, the excess reserves created in the
process could not be used for further deposit cxpansion, since any such expansion could be set
in motion only by increased bank lending and investing in violation of the credit ceiling. This
means, in effect, that the Federal Reserve would be able to expand deposits only one dollar for
each dollar of reserve expansion. No “multiple expansion™ of deposits would be possible.”
(Davis, 1971, p. 72).

This, however, will no longer be the case if the central bank deliberately coerdinates
the setting of the values of indirect monetary instruments and credit ceilings to preserve the
constancy of the money multiplier. Under such a strategy, the constancy of the money
multiplier will ensure that the results from the standard model of the money multiplier,
discused above, remain valid.

® To see that multiply both sides of [10] by UEA, _, .
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In the remainder of this section, we derive rules for setting of the values of total and
partial credit ceilings that will ensure the constancy of the money multiplier. Adherence to
these rules will stabilize the value of the money multiplier, in the sense that it will create an
upward bound, which the money multiplier can not exceed. Thus, positive shocks in liquidity
preferences of households and firms will have no effect on monetary outcomes. Negative
shocks, on the other hand, can result in underutilization of the credit ceilings, in which case
the central bank will undershoot its monetary or credit target. This is likely to be less of a
concern to central banks that resort to credit ceilings, the latter being hard-line instruments
for contatning the growth of monetary and credit aggregates. In what follows, we assume that
at the beginning of each period central banks adjust the settings of the indirect instruments of
monetary control to achieve the desired rate of growth of the adjusted monetary base and
then set the value of the credit ceilings so that the rate of growth of the money multiplier over
the period is equal to zero. The practical relevancy of our analysis is implicitly supported by
the observation made by Bredenkamp (1993) and Farahbaksh and Sensenbrenner (1996) that
credit ceilings are adopted in countries in which the money multipliers are unstable.

Total credit ceilings

e, _ AREA, a AFA,
100 REA,_, EA_

Under a regime of total credit ceilings ( ], central banks can

ensure the stability of the money multiplier [éﬂ = 0} and hence the meeting of their

m_
monetary or credit targets, as per [5] or [6], respectively, by setting the value of the credit
ceilings to be equal to the desired growth rate of the adjusted monetary base over the period
(from equation [3]):

d
ce, _ AB; [12]
100 B,

Partial credit ceilings

Under a regime of partial credit ceilings, a central bank’s ability to stabilize the value
of the money multiplier and hence ensure the meeting of its monetary or credit targets
depends crucially on the choice of assets left out of the scope of the quantitative controls. If
the regulated and unregulated types of banks’ earning assets are perfect substitutes (i.e.,

a = —1), the imposition of partial credit ceilings will have no effect on the money supply
(from equation [11]). In this case, the partial credit restrictions will change the channels
through which money flows from the banking sector to the rest of the economy, but not the
size of the resulting pool of banks’ earning assets. If on the other hand @ # -1, under a
regime of partial credit ceilings ( §,_, #1), the central bank can ensure the stability of the
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money multiplier (éﬁ‘- = 0] by setting the value of the credit ceilings as follows (from
t-1

equation [11]):

cc 1 AB:;
t— . —(1- g . h =1 13
100 24, -(1+cx) {Bu 1-5.) ,} where o [13]

In this case, the effectiveness of credit ceilings in stabilizing the value of the money
multiplier hinges on the central bank’s ability to correctly predict the rate of growth of the
unregulated types of banks’ earning assets that 1s independent from banks’ investments in
regulated assets (0, ). One way the central bank can ensure this is by leaving outside the

scope of the credit ceilings only assets, for which the supply is relatively exogenous and easy
to predict. For example, in the case of Bulgaria, over the period January 1991 — June 1994
the Bulgarian National Bank excluded from the scope of the credit ceilings only banks’
holdings of government securities (Yossifov, 1997, p. 30). The supply of government
securities was limited in the early stages of the transition and known in advance to
policymakers in Bulgaria.

In what follows, we assume that the unregulated types of banks’ earning assets are
selected in such a way that the central bank can predict with a high degree of precision their
rate of growth that is independent from banks’ investments in regulated assets. Furthermore,
we assume that the value of the credit ceilings is a positive number, which is consistent with
the review of country experiences presented in Farahbaksh and Sensenbrenner (1996,
pp- 17-19). Under these assumptions, in order to ensure the stability of the money multiplier
and hence the meeting of their monetary or credit targets, as per [5] or [6] respectively,
central banks should: (1) set the values of the indirect monetary instruments so that the
desired growth rate of the adjusted monetary base 1s higher than the product of the ratio of
unregulated to total banks’ earning assets and the rate of growth of the unregulated banks’
earning assets that is independent from banks’ investments in regulated assets

B

d
[-é%- > (l - ﬂt_l) . 51J ; and (2) set the value of the partial credit ceilings as per [13]. It should
t-1

be noted, however, that structural breaks in equation [10] can still destabilize the value of the

money multiplier through unexpected changes in the value of &,. To prevent this from

occurring, central banks can impose additional prudential norms on the composition of
banks’ portfolios.

If the central bank follows the above rules for setting the values of indirect monetary
instruments and credit ceilings, the partial derivatives of the credit ceilings with respect to the
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right-hand side variables in [13] imply that other things being equal:’ (1) a higher desired rate
of expansion of the adjusted monetary base would require a higher value of the credit
ceilings to keep the money multiplier stable; (2) a higher rate of growth of the unregulated
banks’ earning asscts that is independent from banks’ investments in regulated assets would
require a lower value of the credit ceilings to keep the money multiplier stable; (3) the lower
the degree of substitutability or the higher the degree of complementarity between the
regulated and unregulated types of banks’ earning assets, the smaller the value of the credit
ceilings that would result in constant value of the money multiplier; and (4) the effect of an
increase in the share of banks’ earning assets subjected to quantitative controls on the value
of the credit ceilings that would keep the money multiplier stable depends on whether the
desired rate of growth of the adjusted monetary base is greater, smaller, or equal to the rate of
growth of the unregulated banks’ earning assets that is independent from banks’ investments
in regulated assets.

IV. CONCLUSIONS

In this paper, we introduce credit ceilings in the standard model of the money
multiplier and analyze their role in central bank management of the money supply in the
presence of indirect monetary instruments. We argue that under a regime of joint use of
credit ceilings and indirect monetary instruments, the central bank’s best strategy is to first
adjust the settings of the indirect monetary instruments so as to achieve the desired rate of
growth of the adjusted monetary base, and then choose a value for the credit ceilings that will
ensure the constancy of the money multiplier (referred below as optimal value),

We then show that under a regime of total credit ceilings, their optimal value equals
the desired growth rate of the adjusted monetary base. Under a regime of partial credit
ceilings (i.e., quantitative controls that limit the rate of growth of only selected types of
banks’ earning assets), the central bank’s ability to ensure the constancy of the money
multiplier via the setting of the credit ceilings depends crucially on the choice of assets left
out of the scope of the quantitative controls. In order for the credit ceilings to be effective in
monetary management, the regulated and unregulated types of banks’ earning assets should

d
76c_c,d>0; %d]; dee, _ L 2-[(1-ﬂ,_1)-5f—é§i-}<0;and
a[’i-‘ﬁ----] a6, da  p_-(1+a) B,
Br—l
o
<0,if5r—ABr <0
o i‘_id
gee, ___1 .{5, _ 45 } > 0,if 6,22 50
aﬁr—i /81—1 '(l+a) B.r—l Br—l
=0,if§!-AB’ =0
Bt—l
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not be perfect substitutes, and the growth rate of the latter that is independent from banks’
investments in regulated assets should be easily and precisely forecastable. Assuming that,
we show that the optimal value of the partial credit ceilings depends on the desired growth
rate of the adjusted monetary base, the degree of substitutability between the regulated and
unregulated types of banks” earning assets, and the autonomous growth rate of the latter.
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