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Introduction

Monetary policy is an important instrument for pursuing growth and
stability in a less developed economy. However, it can yield desired results if
and only if it is judiciously formulated and properly implemented. An
appropriate formulation of monetary policy requires two basic relations to
hold: (1) the demand function for money must be reasonably stable and empiri-
cally available to the monetary authorities and (2) the stock of money must be
subject to control by the monetary authorities and the mechanism through
which money supply is quantitatively determined in an economy should be
clear to the policy-makers.

In an economy where the banking structure isa developed one, money
supply is determined not only by the central bank, but also by commercial
banks which create deposits. The behaviour of commercial banks is crucial
to the estimation of thelikely magnitude of total money supply in the economy.
Since creation of deposits depends on reserves, the minimum reserve requirements
as stipulated by the central bank, prevailing interest rate and many other
factors—all changing overtime—there is need to estimate the relationship between
total money supply inclusive of deposits and the monetary base in an economy.

In Pakistan, more attention has been paid to the demand side of money
[1,2,10]. However, the supply sids of money seems to have been more or less
neglected, the only exception being R.C. Porter’s study [12]. No attempt has
been made to relate Pakistan’s monetary base to money supply inclusive of
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-deposits. Money multipliers have been extensively used in the United States
to estimate this very relation [3,5,9]. Recently, Oyejide [11] has estimated this
relationship for Nigeria. In this paper, an attempt will be made to estimate
‘the relationship between money supply and the monetary base in Pakistan.
“Section I briefly discusses money multipliers; section IT presents the results; and
section III concludes the paper.

1. Money Multiplier in the Static and Dynamic Monetary
Base Models

Money multiplier relates money supply to monetary base i.c.

Ml = M. B] (1)
“where money supply (M,) is defined as,

M; = C4+PDD+PTD+GDD )

C = Currency, S ,

PDD = Private demand deposits,
PTD == Private time deposits, .
GDD == Government demand deposits,

and monetary base (B;) is defined as

B; == C-+BR 3)
BR = Bank reserves,

m, is the money multiplier.

Thus, if monetary base and the money multiplier are known in an
-economy, one can determine the stock of money. It has been shown [3,4,9],

that
(1+d--t+k)
m, - ' “@
[rc(l +d-+t)-+k]
where k = “PDD
d = GDD
PDD
" PTD
=~"PDD
BR
)
and D = PDD4-PTD-+GDD

As can be seen from equation (4), m, reflects both the behaviour of com-
‘mercial banks which can change the ratio of reserves to deposits and the behaviour
of public as it can change ratio of deposit to currency. Since the multiplier is
affected by the behaviour of commercial banks and the public, they are not,
in general, expected to be constant. Thus, it is argued that the money multi-
pliers cannot be used to determine the stock of money.! Moreover, multiplier
is not unique at a point of time. Since the value of money multiplier depends on
the choice of definition of money supply, the resultant multipliers will vary with
different measures of money supply.

1For criticism of money multiplier approach along these lines, see [6, 7).
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The objection that multlphers are sfatic, not useful for predxctxon, may
be overcome by introducing dynamic clements in the model. :lg'nam.l c
model [3,4,9], has been recently applied to Nigerian economy by Oyejide {11],.
a summary view of which follows. Another objection relates to a general
question; what should be included in money stock? This is essentially am
empirical question and should be treated empirically.

’

The dynamic model is given thus,
M, = mg+my;. B* &)
where B,* is the desired or expected value of monetary base at time-period

“t”. B,* is not directly observable and hence a partial adjustment mechanism.
relating actual to desired value is postulated as,

B* = (1—b)B+be Byy; 0<b<1 ©®
by substituting (6) into (5), it can be shown that:

M, m= a5+a; Bi+az My )]
where a, = mg(l—b)

a = m (I-b)
and aa -

Similarly, expectations and a partial adjustment mechanism could be
introduced into the components of monetary base by postulating,

Cg = c.Dg* (8)
R' = r°+rl Dg* (9)
and D* e« (I—d)D,+d DY (10)
It can be shown that
M, = bot+by Bit+bz Reg+bs Cop (11
o (d—1—c—cd2—2cd)
Whel'e b. b
(r+o) (1—d)
b (1+c—cd)
1 -
(r1+c) 1—d)
Iy (Cd—o—'l)
by e —
(y+c) (1—d)
c (1' 1—T d—-l)
by =

@1+ 1—d)
and D¢ = is the expected or desired value of deposits.
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II. Estimation of Money Multipliers in Pakistan

From the above discussion, it is clear that money multiplier models can
be modified to take into account expectations and lags in adjustment. Six rela-
tions are postulated, three with each definition of monetary base. They cor-
respond to equations (1), (7) and (11).

M, = F;(By) (1,8)
M, = T, (Bxn) (1,b)
M, = Fy By, Myy) (7,3)
M, = F, (Bae, M..) (7ab)
M, = Fs (B, Ret, Ciy) (11,2)
M. = Fg (B Rey, Crp) (11,b)
where M, = C4+D
Blt = C+BR
By = B+TB
and TB == Treasury bills.

Since quarterly data is used here and money supply is expscted to be
-affected seasonally due to the predominance of agriculture in the economy, we
have used three seasonal dummy variables to abstract seasonality effect from the
impact of other explanatory variables. The data have been taken from State
Bank of Pakistan’s Bulletins and cover the period 1972-74. The results are
-given in Table 1.

As may be observed from Table 1, the signs of coefficients relating to
By, My, Ry and C,, areas expected. The negative sign of Cy.; may seem
improper at first sight but the structure of model leads to negative sign of C,,.
Except for dummy variables, all the co-efficients are statistically significant at
‘five percent level. Barring last two equations, dummy variables are statistically
insignificant. S, pertains to the second quarter for the period April-June,
in which economic activity increases and there is a need for more liquidity. The
bank response through creating deposits raises money supply. S, has (expected)
positive and statistically significant sign in the last two regressions. Adjusted
R* is very high implying that there are no left-out variables.

In the first dynamic model where partizl adjustment mechanism is intro-
duced directly into the monetary base, the regression co-efficients are not
statistically significant. This may be due to multi-collinearity problem. The data
suffered from serial correlation and thus an auto-regressive model of first dsgree
has been used to estimate the coefficients in the first two and the last two regress-
ions. Itis noticeable that a model incorporating expectations and partial adjust-
ment gives a much better fit than the other, since R2 increases from 0.59 to 0.99.

To assess the predictive power of the models, prediction errors have been
-calculated. The second dynamic model where partial adjustment mechanism
is incorporated into the components of base-money, has the least prediction
error and thus, in general, is preferable to the other two formulations.  Simi-
larly, percentage deviation between predicted and actual values of money supply
is very low for this model. Using the model, money supply for the first quarter
of 1975 is predicted. It is found that the predicted value is not statistically
different from the observed value. Table2 epresents prediction variances and
percentage deviations.
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Table 2

Prediction Variances and Percentage Deviations

'Sub'-eduations \ Equations 1 7 11

Variances 33,384 120,656 29,023
b % Deviations 4.82 4.24 0.91
‘ Variances 39,743 116,431 41,952
b % Deviations 6.62 5.79 1.91

III. Conclusions

This paper has estimated the functional relationship between money
-supply and the monetary base in Pakistan. Equations incorporating expecta-
tions and an adjustment mechanism as to how expectations are revised in the
light of realized expectations provide an extremely good fit to the data.

Monetary authorities exercise control over the monetary base. The
Tegression equations presented here can be used to estimate the stock of money
‘when the monetary base has been determined by the monetary authorities. This
is an important information for use. by the policy makers. If optimal money
supply consistent with developmental objectives is known, the estimated equa-
tions would help the authorities generate the volume of monetary base consis-
tent with the already known level of optimal money supply.
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