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MONEY MULTIPLIER AND MONETARY CONTROL”

I. INTRODUCTION

In the 1970s, the world-wide acceleration of inflation was the
most important problem for which practical remedies must be
immediately offered. The centrai banks of the most major industrial
countries had adopted monetary targeting strategies against the
global inflationary trend. After the breakdown of fixed-rate system of
Bretton-Woods, a necessary scope for an autonomous monetary
policy had been created. Provided that there is a long run
relationship between the money stock and the prices, the monetary
targeting is considered as the best strategy throug'h which a central
bank choose the money stock as nominal anchor to provide price
stability. In order for the money stock to be targetéd intermediately,
on the other hand, the central bank should be able to control the
money stock. This necessitates, in tumn, the followings: First, the
monetary authority must choose a monetary aggregate which
incorporates all the instruments it uses to implement the monetary
policy. Second, the relationship between the monetary aggregate
and the money suphly; i.e., the money multiplier must be stable and
predictable. Provided that, the monetary base (H) is under the
control of the monetary authority, the determination of the reasons
behind the changes in the money multiplier becomes important in the
implementation of monetary policy. Given that H is under the control
of the Central Bank, it could only achieve its primary objective of
providing the price stability by controlling the money multiplier as
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much as possible. Therefore, the assessment of the money multiplier
in the context of monetary control is given the primary importance in
this paper.

Thus, the objective of this paper is to discuss the significance
of the money multiplier and the monetary aggregate in terms of
monetary control and to determine the reasons behind their
variation. This study is organized as follows: First the importance of
the money multiplier in terms of monetary policy is analyzed.
Following the calculation of the money muitipliers (k, and k), and
their parameters, the components of Central Bank Money (CBM),
which has been used as monetary aggregate since 1989 in Turkey,
and their relative contributions to a change in CBM are analyzed.
Finally, the absolute and relative contributions of its components to a
change in money supply, M2 are investigated..

Il. MONEY MULTIPLIER

An important principal lesson for monetary policy can be drawn
from the experience of the 1970s and 1980s. It is the focusing of
monetary policy on nominal quantity variables. Monetarists claim that
the monetary authority can control the quantity of its liabilities to
residents. By using this control in turn, it can peg a nominal quantity
such as exchange rate, the price level, the nominal level of national
income, the quantity of money and even the rate of growth of these
nominal quantities.

The success of the monetary authority in that control
mechanism requires two things. First, in order to regulate the liquidity
in the economy the monetary authority must choose a monetary
aggregate which consists of all instruments the monetary authority
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uses to enforce its policy. Second, there must be a stable
relationship between the chosen aggregate and the money supply.
Evidence from the past periods suggests that there is a high degree
of association between the monetary base (H) and the money supply
and it is the most important determinant of the money supply. The
monetary authority can control the larger portion of the changes in
the money supply by controlling the size of changes in H. There are
some other factors, on the other hand, such as changes in the
composition of deposits between demand and time deposits,
changes in the composition of money between currency and
deposits and the commercial banks' behaviour in holding excess
reserves which are all said to be outside the control of the monetary
authority. All these factors are included in the money multiplier.
Therefore, the predictability of the money muiltipiier and the degree
of control of the monetary authority over H gain importance in
determining the money supply. The relationship among the money
supply, the money multiplier and H can be written as follows:

M=kxH

For the special case of Turkey, the determinants of H are: Net
Foreign Assets (NFA); Net Domestic Claims on Government (NDCG)
which is obtained by deducting the Public Deposits with Central
Bank from Dome.stic Claims on Govemnment (DCG); Devaluation
Account (DA); Claims on Commercial Banks (CCB) and Net Other
items (NOI) (Table 1 and Table 2). Because CBM has been used as
the monetary aggregate since 1989 in Turkey, in this paper the
average and relative contributions of its components to a change in
CBM are calculated (Table 3). The difference between H and CBM is
that, public deposits are not included in H; i.e., domestic credits to
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the public sector are taken as net in calculating. We can formulate
them as follows: ‘

CBM = NFA + DCG + DA + CCB + NOi
H = NFA + NDCG + DA + CCB + NOI

The determinants of the money multiplier (Table 4) can be
seen from the formula used to calculate kq, which is the money
multiplier for the narrow definition of the money supply, and kj,
which is the money multiplier for the broad definition of money.

Ky = M1/H = (C + MEV - MEV, - TDy + MEV;,,)/(C + RR + ER)
Ky =(1+c-g -t + mb)i(c + r + )

where,

M1 = narrow definition of the money supply.

H = monetary base

MEV = Total deposits (includes official, excludes interbank
deposits and deposits at the Central Bank)

MEV,,, = Deposits at the Central Bank (state enterprises +
other sectors)

MEV, = Official deposits {sight + term)
TDy = Saving deposits (sight + term)
RR = Total required reserves.

ER = Exéess reserves (includes bank liquidity requirements
due to unavailability of data)

O = Other H items (includes fund accounts, non-bank deposits
and open market operations (OMO) liabilities)
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c*=CMEV; mb*=MEVMb/MEY;, t*=TD{/MEV

e*= ER/MEV; g*=MEVgMEV; r=RRMEV; o*=0/MEV

ko = (C/MEV + MEV/MEV - MEVg/MEV + MEVhp/MEV)
{(CMEV + RMMEV + ERMEV)

ko=(1+c'-g*+mb*/(c*+r+e*

These formulas for ky and k, (Keyder: 1991) are used in
calcuiating money multipliers for M1 and M2 because the division of
required reserves between sight and time deposits is not available
over the period 1983-1988.

The determinants of the money multipliers are r, ¢*, e*, t'*, mb*,
g*. r (reserve requirement ratio) is under the control of the Central
Bank (CB). Arrincrease in r will decrease both kq and k,. r has
been one of the most effective policy tools of the CB to regulate
money supply. r* is also known as policy variable in determining
money multipliers.

The other factors, c*, e*, t'*, mb*, g* are called as behavioral
parameters. Even if policy variable were held constant, the money
multipliers could change in response to changes in behavioral
parameters. An increase in the t* which is determined by the public
will iower k4 but will increase k.

e*, on the other hand, is determined by banks. Banks hoid
excess reserves (ER) over and above their required reserves. e*
tend to vary directly with deposit varability (variations in t),
variations in the level of deposits and the rediscount rate. Since
banks are profit maximizing institutions, the reasons for their holding
non-interest earning ER need to be explored. Banks can borrow from
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each other or from the CB. However, it may be cheaper to hold some
ER. If the discount rate is above the market interest rate; i.e., a
"penalty rate” then it seems to be the better strategy for banks to
hold ER. The opportunity cost of holding ER, is the market interest
rate. The cost of borrowing reserves, on the other hand, is the
discount rate. As the difference between discount rate and the
market interest rate rises, ER get larger and larger. This shows the
sensitivity of money multipliers to the interest rate. Given that H and
discount rate are both under the control of the CB, an increase in the
market interest rate will decrease excess reserves and this, in tum,

will raise the money multipliers.

Suppose the composition of the deposits changes in such a
way that the public decides to have more time deposits for every TL
of demand deposits. It is generallly true that reserve requirement
ratio on demand deposits is greater than that of the time deposits.
As a result, ER will increase and kq and ky will decrease. Since a
common r for both demand and time deposits is used in this study,
the effect of the change in the composition of the deposits between
demand and time deposits is ruled out.

¢+, is another behavioral parameter which determines money
multipliers. An increase in ¢, raises both numerator and denominator
of ky and ky Since the numerator is always larger than the
denominator, the proportionate increase of the numerator is smaller
than that of the denominator. As a consequence, a rise in c*, will
cause k; and k, to fall. The value of c*, is closely related to
technological factors such as the introduction of universal credit

cards and ATM cards which reduce the need for currency. Even
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though c* has seasonal features, it does not change very much over
time.

Although o* does not appear in the kq and k, formulas, it
affects them like e* and it must be placed to the denominator of
these formulas when they are calculated.

Following these explanations about the parameters it could be
claimed that, the predictability of the money multiplier requires a
stable relationship between behavioral parameters and their
explanatory variables. Demand functions for those parameters must
be stable over time. In addition to that, monetary aggregate and
money multiplier must be independent from each other; ie., a
change in the monetary aggregate must not affect the money
multiplier.

Il. AVERAGE AND RELATIVE CONTRIBUTIONS OF THE
CENTRAL BANK MONEY COMPONENTS TO A CHANGE IN IT

Average contribution figures in Table 3 are calculated by the
following formula:

(ACBM/CBM.;) = (ANFA/CMB ) + (ADCG/CMB )
+( ACCB/CBM._) + (ADA/CBM_4) + ( ANOI/CBM.,)

Dividing each "average" contribution figure by the percentage
change in CBM; i.e., (CBM/CBM_,) and multiplying by 100 we can

reach the relative contribution figures in Table 3.

As far as the growth rate of CBM is concerned, the only slight
increase in CBM was seen in 1990 at which the Central Bank of the
Republic of Turkey announced its first monetary program. In 1990,
CBM grew by 28.6 %. The positive effects of the monetary program
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unfortunately could not be long lasting due to the Gulf Crisis started
on August 1990. Moreover, there was a general elections in 1991,
which resulted in prominence increase in pubiic expenditures and, in
turn, significant increase in CBM following 1990. While CBM
increased by 84.6 % in 1991, the growth rate of CBM reached its
highest level in 1992, increasing by 99.7 %. Afterwards, there was an
important slow down in the growth rate of CBM which were 45.8 %
and 50.8 % in 1993 and 1994, respectively. This results from the
public expenditures reduction measures taken by the stabilization
program on 5th April 1994 which aimed at re-establishing stability in
the economy

If we look at the relative contribution figures in Table 3, we will
be able to see which component contributes more to the growth of
CBM. This could also be seen in Graph 1. The negative sign of NFA
for the years 1986-88 means that foreign liabilities of the CB were
much greater than its foreign assets. However, for the period 1988-
1989 NFA of CB: i.e., the foreign exchange reserves of the CB
increased by US $5 billion. The relative contribution of NFA reached
38.5 % in 1988-89. Although it reduced to 17,8 % in 1989-90 period,
it was again positive. As a result of the Gulf Crisis which began in
August 1990, the foreign exchange reserves of the CB started to
decrease very rapidly. The relative contribution of NFA to the change
in CBM in turn became negative (-12.4 %) in 1990-91. Since reserve
position of the CB has improved thereafter, its relative contribution
increased to 0.9 % in 1991-92. As a result of the interest rate
reduction policy pursued by the Treasury since May 1993, in spite of
the increased public deficits, the domestic debt markets loosed their
attractiveness and the excess liquidity moved towards foreign
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exchange. As a matter of fact, an explicit dolarisation process
began. Moreover, the current account deficit which increased to US
$6.4 billion in 1993, fostered the devaluation expectations.
Commercial banks whose foreign exchange open positions were
great at this time also demanded foreign exchange to close down
their open positions very quickly. Thus Turkish Lira (TL) was
devalued by 13.6 % against the US dollar on 26 January 1994. Due
to the instability of financial markets, there was a great capital
outflow. Therefore in 1994 CB reserves decreased significantly
associated with the negative growth of NFA of the CB by 156.2 %.

The relative contribution of DA to the change in CBM was very
high for the first two periods. This was due to the fact that the foreign
exchange debt of the CB, which is a way of financing the balance
sheet of’'the CB, increased continuously. DA fs an account which
automatically changes depending on the foreign exchange position
of the CB and depending on cross exchange rates. Therefore, in
1986-87 and 1987-88 the relative contributions of the DA were 181.0
% and 136.0 % respectively. It decreased to 60.3 % in 1988-89 due
to the decrease in the foreign exchange debt of the CB. 1891 is a
year which contains a lot of uncentainties because of Gulf Crisis and
domestic political problems. If uncertainties increase in an economy,
the demand for foreign exchange and the pressures on exchange
rates rise. Therefore, for the first three months period of 1991, CB
reserves decreased by US $2.3 billion. In addition to that, the cross
exchange rates changed in such a way that the CB eamed revenue.
Consequently, the relative contribution of DA decreased to 29.9 % in
1990-91 first and then to 5.3 % in 1991-92. it became negative for
the first time in 1992-93. The relative contribution of DA showed an
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abrupt increase in 1993-94 due to the significant devaluation of TL
against foreign exchange stemming from the financial crisis started
at the end of 1993.

The relative contribution of DCG and CCB decreased for 1986-
89 periods and the relative contribution of CCB became aimost 0 %
in 1988-89. Because DA, which is a loss and must be financed
somehow, formed the 40 % of the CB balance sheet for the
mentioned years. Therefore, the CB could not raise the credits to the
government and commercial banks because it had to devote much
of its sources to the finance of DA. In 1989-90, in which the
monetary program was announced, the relative contribution of DCG
became negative and that of CCB increased significantly. However,
CB had to increase its credits to the government in 1980-91 due to -
Guif Crisis. As a consequence, the relative contribution of DCG
increased to 87.2 % in 1990-81. In 1991-92 it reached 90.5 %.
Furthermore, continuously increasing govemment deficits were
financed by the CB sources, because the government could not
borrow domestically as a result of its interest rate reduction policy
mentioned before. Thus, the relative contribution of DCG increased
very rapidly and it reached first 113.9 % in 1992-93 and then
increased to 162.5 % in 1993-94 which was its highest level. The
relative contribution of CCB became negative again in 1993-94, after
having increased to 23.4 % in 1992-93.

IV. THE CONTRIBUTIONS OF THE DETERMINANTS TO THE
CHANGE IN M2.

In Table 4, the calculations of ¢+, t*, e* r~ and o* are given. Their
pattemn of changes could be seen in Graph 2. Table 5 is more
important showing the components which are responsible for the
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changes in the money muitiplier, k, and in turn, to a certain extent,
for the changes in money supply, M2. In calculating the relative
contributions of the money multiplier's parameters to a change in M2,
the following formulas are used.

Average contributions of:

1) H=+ (dinH) / dt

2) ¢ =+ (1/1+¢*+ mb*) (de+/dt) - (M2/H(1/1+c*+ mb~) (dc+/dt)
3) = - (M2/H( 1I1+c*+mb*)-(dr'ldt)

4) mb* = + (1/1+c*+ mb*) (dmb+/dt)

5) e* = - (M2/H (1/1+c*+ mb*) (de*/dt)

6) 0* = - (M2/H (1/1+c*+mb=) {do*/dt)

Relative contributions (%) = (Average contributions (%) /
% change in M2) x 100

The major contribution to a change in M2 comes from H. This
means that if the CB controls H, it controls by far the larger portion of
the changes in the stock of money. In addition to that, the monetary
authority can control the variability of the money multiplier coming
from the changes in r. If the CB increases the reserve requirement
ratio, r, the relative contribution of r to a change in M2 becomes
negative. In the case of its decrease its contribution becomes

positive.

The relative contribution of ¢* to a change in M2 was negative
except in 1990-91 and 1993-94. The general upward trend in c* is
the reason behind the negative contribution of cash ratio to the

expansion in M2. The relative contribution of e* can be interpreted by
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the same way as r~. An increase in e* cause the relative contribution
of e* to the expansion of M2 to be negative and vice versa.

It must be taken into consideration that the relative contribution
of o* to the expansion in M2 was quite high with -43.0 % in 1990-81
and with -35.4 % in 1991-92. o* is the ratio of Other H items, which
include OMO liabilities, to total deposit. For these years, the CB
made a great amount of Open Market purchases in order to provide
the economy with necessary liquidity. Therefore, o* increased for
these periods and its relative contribution to a change in M2 was
negative. So we can deduce that through o*, the CB can control
some changes in the money multiplier and in tum in the money
stock. As opposed to 1990-91 and 1991-92, in 1992-93 and in 1993-
94, the relative contribution of 0* to the change in M2 tumed to be
;‘aositive and was realized as 21.4 % and 22.6 %, respectively.

The changes in these policy variables and behavioral
parameters determines the pattems of change of the money
multipliers k4 and k,. We can see the trends of ky and k; from
Graph 3. The stability and the size of the money multiplier are very
important as far as the monetary control is concerned. A too smail |
and too high money multiplier makes the monetary authorities' job
more difficult. If the money muitiplier is too small, a large increase in
the monetary base would be required in order to achieve a desired
level of money stock. If it is too large, on the other hand, the effect of
a small change in H on the money stock will be too high. It is
deduced from Graph 3 that k, is more stable than k,. Although both
kq and k; increased in 1994, the rise of ky is much severe. This is
due to the fact that t'*, which is the ratio of time deposits to total
deposits, and which is incorporated in k, increased sharply in 1994.
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V. CONCLUSION

In this paper, we aimed at revealing the importance of the
control of both the monetary aggregate and the money mulitiplier in
achieving the targeted ievel of money supply. This, in turn, will
enable the CB to provide price stability. In the special case of
Turkey, H is found to be the major contributor to the change in M2,
except for the 1993-94 period in which a financial crisis has been
experienced. In 1993-94, the relative contribution of H to the change
in M2 was very low. Therefore, the sum of the relative contributions
of H and the parameters which should be close to 100 % as much as
possible, was add up to 78.7 %. This was because of the fact that,
M2 increased by 123.2 % in 1993-94 period which was exceptionally
very high as compared to the previous years. The reason behind the
s'ignificant increase in M2, was the severe increase in TL time
deposits following the measures taken by the stabilization program
on Sth April 1894 for the purpose of restoring credibility with TL and
in turn re-establishing stability in the financial markets. As a
consequence, only for this year we suggest that it had better to
replace M2 with M1 whose growth rate was 78.8 % in 1993-94.

In Turkey, CBM has been used as the monetary aggregate
since 1989 and therefore we calculated the CBM components’
contributions to the change in it. However, H differs from CBM only
in that H does not include public deposits whose share in CBM is not
very important. Therefore, the findings related to the CBM could also
be used to analyse H. We could deduce from the findings in Table 3
that most of the changes in CBM originate from the variations in
domestic claims on government, DCG. It could easily be seen that
the relative contribution of DCG to the change in CBM increased
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especially during the election periods, which in turn directly leads to
a rise in CBM. In fact, well-developed financial markets are the most
secured way of financing the govemment deficits not causing to
more inflation. Because financial markets in Turkey is not developed
enough, there remains two altematives for the finance of the
government deficits. The first altemative is to resort to the CB
sources and oblige it to print money. This is the easiest way of
financing but detrimental to the objective of price stability. This way
of financing, limits significantly the CB in its monetary policy
implementation. Therefore, the fiscal imbalance in Turkey is the most
important obstacle for the CB to implement its monetary policy
autonomously. Because the CB's control over H is not independent
of government deficits, structural measurements should be taken
immediately in order to improve fiscal baiance in Turkey. DA, on the
other hand, for the 1987-90 period first and then for the 1993-94
became the second most important factor narrowing the mobility of

the CB in terms of monetary control.

As far as the money muiltiplier, K, is concemed, the CB could
control fully the changes in r~. Moreover o*, which includes OMO
liabilities, is under its control to a certain extent. It could even be
claimed that the CB can determine the changes in the behavioral
parameters because they are responsive to the interest rate changes
in the markets. Furthermore, behavibral parameters' contributions to
the change in M2 are not very important except for the periods of
uncertainties like 1993-94. Thus, the CB could even control the
changes in the money multiplier, especially through controlling the
changes in r and o* and through controlling the changes in

behavioral parameters to a certain extent. As a consequence,
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provided that the fiscal balance is to be achieved in Turkey, we
suggest that the CB could control the money supply by applying
proper policies taking into accounts the factors analyzed in this

study.
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