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Substitutability of Pakistan's Monetary Assets
under Alternative Monetary Aggregates

M AYNUL HASAN, S. GHULAM KADIR and S. FAKHRE MAHMUD*

This paper's main objective is to empirically investigate whether or not the use of
the simple-sum aggregate is justified in the context of Pakistan's economy and also to
determine the degree of substitutability of monetary assets.

INTRODUCTION

The monetary aggregates,M1 or M2, are important and essential to policy-
makers and researchers. The need for such aggregates to the policy-makers may
arise in designing policies to control inflation, output and employment while the
researcher may use those aggregatesin estimating a simple money demand equation
or a complex macro model of the economy. Traditionally, these monetary aggre-
gates are basically the simple-sumaggregatesand they are computed by adding the
currency and other fmancial assets linearly and by assigningequal weights to each of
them.

It has been argued in recent literature on monetary aggregates [e.g., Barnett
(1980, 1987) and Barnett, Offenbacher and Spindt (1984)] that the use of the
simple-sum procedure in defining monetary aggregatesis questionable. Such a pro-
cedure imposes restrictions of perfect substitutability on the component assets of
monetary aggregates. These restrictions have been tested by many researchers in
developed countries and they have shown that, in many cases, the assumption of
perfect substitutability is violated. It has also been shown that the alternative aggre-
gation procedures [such as Divisia index or functional aggregates as suggested by
Barnett (1980)] produce a relatively stable monetary aggregate.

In Pakistan, a number of money demand functions have been estimated using
a simple-sum monetary aggregate [Mangla(1979); Khan (1980) and Hasan (1987a)].
No attempt has been made, so far, to test the implicit perfect substitutability restric-
tions imposed by such an aggregationprocedure. Motivated by these considerations,
we use, in this paper, an alternative model suggested by Clements and Nguyen

*The first and the third authors are, respectively, Assistant Professors of Economics at

Acadia University, WolfVille,Nova Scotia, Canada, and University of Karachi, Pakistan, while the
second author is Chief of Research, Monetary Policy Section, State Bank of Pakistan, Karachi,
Pakistan. This study was completed while the first author was a Visiting Research Economist at

the Applied Economics Research Centre, Karachi, and he wishes to thank Acadia University for
providing travel funds from the Harvey T. Reid and the SSHRC Small University Grants at Acadia.



318 Hasan, Kadir and Mahmud

(1980) [we name this model as the CoNapproach hereafter) to test such substitut-
ability restrictions of various liquid assets. This model is essentially a hybrid of
Barnett's (1980) two approaches, namely, functional aggregators (BFA hereafter)
and economic index numbers (EIN hereafter) and it is based on an ad hoc single
equation money demand specification and does not rely on any optimization behav-
iour. In addition, we use the CoNapproach to generate a time series for the new
monetary aggregate and we then compare it with the series computed from the
simple-sumprocedure.

In Section 2, we will first briefly discuss Barnett's (1980) two approaches and
the CoNmethod and then a detailed derivation of the latter approach will be present-
ed. Section 3 deals with data and estimation techniques applied to the model. The
estimates of alternative monetary aggregates and their comparison are reported in
Section 4. Concluding remarks are made in Section 5.

THEMODEL

Since the monetary aggregation procedure used in the paper is a combination
of Barnett's (1980) two approaches, it would be useful to briefly discuss these two
approaches before discussingthe model.

The two approaches suggested by Barnett (1980) deal with the problems aris-
ing from the use of the simple-sumprocedure to aggregatevarious monetary assets.
The fust approach suggested by him known as the functional approach uses the
consumers optimization theory to investigate the substitution possibilities among
various financial assets. In this framework, economic agents are assumed to treat a
monetary aggregate as a single meaningful good while making decisions about alter-
native choices. Indeed, a simple-sum aggregatewould be meaningful in this context
if the variation in relative quantities of assets, while holding the value of the aggre-
gate constant, does not affect the taste of the consumer. The motive behind this
sort of exercise is, therefore, to fmd an aggregateof money which is treated by the

agents as a single good and which is also stable. This objective of formulating a
monetary aggregate is accomplishedby estimating the parameters of a flexibleutility
function such as the CES which possessescertain special desirable properties.

The second approach is based on the theory of statistical index numbers and
it is used to construct alternative indices of money aggregates. The usefulnessof this

approach was well explained by Barnett et al. in their paper (1984, p. 105). They
pointed out:

". . . if one wished to obtain an aggregateof transportation vehicles,one
would never aggregate by simple summation over the physical units, of
say, subway trains and roller skates. Instead, one could construct a
quantity index using weights based upon the values of the different
modes of transportations."
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Barnett has used both the Divisiaindex and Fisher ideal index to form alter-

native aggregatesof money. A third alternative, proposed by Clements and Nguyen
(1980) is basically a combination of the two approaches discussed above. In this
approach, information about the characteristics of the monetary aggregates is ob-
tained by empirically estimating the parameters of a monetary aggregate function
consisting of various monetary assets. Clements and Nguyen (1980) have named it
a "liquidity production function". As pointed out by Clements and Nguyen (1980,
p. 49), although this approach is not based on rigourous consumers optimization
theory, it is neverthele"ss,more pragmatic and intuitive. Since we adopt the CoN
approach in this paper, a brief discussion on the methodology of such an approach
and the "liquidity production function" is givenin the next section.

CoNMonetaryAggregates

In this section, we fust derive the model to be estimated. The derivation of

this model is based on the money market clearing condition and a specification of an
alternative monetary aggregate function (termed as liquidity production function).
Subsequently we use the parameter estimates of this model to generate an alternative
monetary aggregateand then compare it with the simple-sumaggregate.

Following Clements and Nguyen (1980), we begin with the following equilib-
rium condition in the money market:

L(y, r) = M/P, (1)

where y is the real income, r is the nominal rate of interest, M and P are the nominal
quantity of money and price level, respectively. Taking a total differential of the
logarithmicversion of Equation (1), we get

d[ln(P)) = d[ln(M)) - o:d[ln(y)) - (jd[ln(r)),

0:>0; {j<0; (2)

where 0: and {j are the income and interest elasticities of money demapd. So far, we
have not yet provided the definition of money supply M. To define the monetary

aggregate (M) in Equation (2), one may either use the conventional simple-sum aggre-
gate of M 3 which assigns equal weights to the individual components or an alter-
native aggregate where these weights may not be necessarily equal. However, as

noted earlier, simple-sum is a special aggregation procedure which is justified only if

I

I all the assets in M 3 are perfect substitutes. If the assets in the monetary aggregate are
not perfect substitutes then a new monetary aggregate, as proposed by Clements and

, Nguyen (1980) can be defined by the following linear function:
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