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INTRODUCTION

It is the purpose of this paper to present an empirical analysis of the
demand function for money in Pakistan. Our empirical investigation is
restricted to the period 1951-70. During this period (a) nominal income
rose at an average yearly rate of 7.0 per cent; (b) nominal stock of money
averaged a yearly increase of 7.9 or 9.7 per cent depending on whether money
is defined exclusive or inclusive of time deposits, respectively; (c) the average
rise in real income was 4.0 per cent but it fluctuated substantially from one year
to another; (d) the yieid on long-term government bonds increased about 2.9
per cent per year but the short-term interest rate (call money rate) advanced
more than 7.1 per cent; (¢) prices were relatively stable and by any measure,
averaged a yearly increase of less than 4.0 per cent. To complete this outline
we should mention that the institutional setup affecting these economic variables
included a wide variety of controls on imports, exports, distribution of commodi-
ties, and prices prior to 1958 and somewhat less restrictive policies in the
remainder of the period under consideration.

Two alternative theoretical structures form the basis of our empirical
research—the modern quantity theory of money and what may be called the
“accumulating capital” framework. The former regards the process of sub-
stitution between money and non-money assets resulting from changes in the
money supply schedule as the central relation to be studied in the macroeconomic
context. The latter undermines the existence of substitution effects and views
the demand for real cash balances and the demand for physical capital as highly
complementary, at least, in the context of underdeveloped. economies. A more
detailed outline of the two approaches and forms of functions tested in this
empirical analysis is presented in the following two sections.

*The author is Assistant Professor of Bconomics, Guilford College, USA. An earlier
version of this paper was presented at the Atlantic Economic Conference in Richmond, Virginia,
on 29 September 1973. The author gratefully acknowledges comments received at that time
from discussants. He is also indebted to Lewis Aiken for contribution in preparation of
computer programme to analyze the data, Ronnie Gelman Lowenstein for research assistance,

and an anonymous referse of this Review for helpful suggestions.
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II. THE DETERMINANTS OF THE DEMAND FOR MONEY:
THE SUBSTITUTION HYPOTHESIS o o

Let 1¢ be the common rate representing all the yields on financial assets,
Ip the yield on physical assets, y real national income (which may be considered
to be a welfare proxy for wealth), p* the rate of change of prices ((dp/dt)/p),
following Friedman [2] the demand for real balances (m) may then be expressed
as:

m = f(ry, r¢, y, p¥) _ ®

where partial derivatives with respect to p,,r;, and p*are negative and the partial
derivative with respect to y is positive. In this study it is assumed that therc is
a co-movement between the yield on financial assets and the vield on physical
assets; therefore, r, need not be included explicitly into the relation. Thus,
if r is taken to represent the yields on all money substitutes, equation (1) may be
reduced. to

m = f(r, y, p¥) )
The tested form of this equation is
In m = a-byln(r)+b,in(y)+bsin(p*) 3)

Equation (3) was tested with respect to two price series and two interest raté
series for two definitions of money.

. In developing economies, the level of industrial activity contains a rela-
tively independent source of variation in the demand for money. Based on
Rao and Chaudhry [15] we introduced the index of industrial production (y,)

as an additional relation into equation (3)

In m = a+bln(r)-+byln(y)+ bsln(ys) +beln(p*) 3)
and repeated most of our tests,

The use of the index of industrial production in equation (3) needs
further elaboration. The level of industrial activity has no special significance
in determining the demand for money in developed economies because industrial
acivity is a function of investment which among other factors is determined by
the rate of interest. Therefore, the influence of y1 is largely taken into account
by r and the physical capital need not be considered as an alternative form of
assets. Besides the growth of industry is more closely related to the growth of
national income in developed economies. None of this is true in developing
economies. Most of the investment in such economies is a result of planping in
the public sector and expansionary monetary policies. The excess of ex ante
investment over ex ante saving realized through economic planning and ex-
pansionary monetary policies explains the growth of industry unexplained by
current savings. This last statement is defensible on two grounds: ex ante
investment is greater than ex ante saving at any given rate of return on capital;
real resources, not represented by saving out of current income, are often avail-
able that may be deployed by the monetary policy to match the excess of ex
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ante investment.! 1t should be noted here that our main pupose in introducing
y1 as another independent variable is to isolate the effect of r but in a later section
of this paper we will also consider implications of the influence of y; on the
demand for money vis-a-vis the complementarity hypothesis.

No attempt is made here to review the empirical literature.? Among
others, this study has benefitted from Meltzer [12], Adekunle [1], Gupta [4],
and Meisleman [11]. Meltzer [12] is an empirical analysis of long-term relations
in determining the demand for money function in the United States. Adekunle
[1] presents comparison of the determinants of the demand for money in
selected developed and underdeveloped countries. Gupta [4] contradicts two
major findings about the Indian economy by Gujarati [3] concerning interest
rates and lags in adjustment. Meisleman [11] 1s a collection of monetary
analyses about Chile, Argentina, Japan, Canada, South Korea, and Brazil.

III. THE DETERMINANTS OF THE DEMAND FOR MONEY:
THE COMPLEMENTARITY HYPOTHESIS

In developing economies the economic environment is fragmented and
financial institutions are underdeveloped. There are few, if any, organized
markets for such primary securities as bonds, mortgages, or common stock.
Individual economic units issue very few primary securities and most of this
issue is acquired by financial institutions rather than directly by final savers.
In other words, there is little direct contact between the primary borrower and
the ultimate lender. A quite obvious result of this fragmented financial struc-
ture is that money broadly defined (currency in circulation--demand deposits-i-
time deposits) is almost the only financial asset available to wealth holders.
In developed economies, on the other hand, there is much wider spectrum of
available financial assets, some of which are very close substitutes for money.
This difference in financial structures of developed and underdeveloped
economies, more particularly the fragmented nature of economic environment
in the latter, forms the basis of the complementarity hypothesis developed by
McKinnon [10, Pp. 37-67].

If d is the weighted average of nominal interest rates on all classes of
deposits, including currency, k the ratio of total investment (changes in the
aggregate stock of capital) to real income, and expectations are assumed to be
static, then McKinnon’s basic hypothesis may be presented as

m = g(y, d-p*, k) @)

All partial derivatives of (4) are positive. The last two arguments in this
equation, d-p* and k, need further explanation. In the financial structure of an
underdeveloped economy where creditors know little or nothing about the
repayment capability of potential debtors, money is the only financial instrument

_ For detailed analysis on this point, see Rao and Chaudhry [15, Pp. 13—15] and the
literature cited by them. It may be worthwhile to mention two other studies by Imam [7]
and Porter [14], partially related to the subject matter of our analysis. The former is an econo-
metric model representing structural relations in the monetary sector of pakistan. The latter
includes a statistical analysis to determine the effect of real income on velocity in Pakistan
between 1950 and 1960.

3See Laidler [9] for a time-saving review of this literature as well as a bibliography.
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which can easily be marketed. This role of money as a means of payment
along with its legal designation as the medium of exchange, greatly enhances its
value as the instrument of private capital. Money’s attractiveness as an
instrument of capital depends on the expected changes in prices and the nominal
interest rate on deposits.® This is represented by d-p* in equation (4) by assuming
that actual and expected changes in prices are equal. Increases in d-p* or the
real rate of return on money bring about increases in the demand for real
balances. The key element in this argument is that d-p* tends to raise investment-
savings propensities because of the importance of money as a store of value.
This is where complementarity between money and real assets sets in—a feature
contrary to the modern quantity theory of money.

The neo-classical monetary theory, one part of which is the modern
quantity theory of money, uses r,—the rate of return on physical assets—
instead of k and treats money and physical assets as substitutable forms of
wealth holding in a static sense. In developing economies actual rates of
return vary greatly, both in the marginal sense as well as in the intra-marginal
sense. Therefore, the assumption that there is a sin gle real rate of return which
is also the uniform opportunity cost of holding money is a very serious deviation
from reality. The use of investment/income ratio implies that exogeneous
forces, e.g., “Green Revolution” or a lifting of trade barriers, as well as the
effect of d-p* on investment, are taken into consideration in estimatin g returns to
capital. An increase in the investment/income ratio, however brought about,
would increase the desired real cash balance holdings: “money is viewed as a
conduit through which accumulation takes place—rather than as a competing
asset—l-t'he demand for money rises paripassu with the productivity of physical
capital.”s

The essential feature of this approach may be summarized as its emphasis
on complementarity—the demand for money and the demand for physical
capital are seen as highly complementary in the private asset portfolios, in
contrast to the modern quantity theory of money where a substitution relation is

%in addition to McKinnon, see Handa [5] on this point.

*McKinnon [10,p. 60]. Note that total investment rather than private monetized
investment is a more appropriate magnitude in obtaining the ratio k. This may be explained
by assuming that there is an average rate of return on capital, r, which takes into account all
actual rates of return in the economy. Put another way, r is a measure of the variable pro-
ductivity of capital in all sectors. The k function may now be written as:

k=f(r, d-p*); with 3f/3r >0 and affa(d-p®)=0.

-1t is obvious that changes in d-p* will affect k almost exclusively through the monetary mecha-
nism of the private sector. It is also obvious that changes in r will affect both monetized private
investment and non-monetized investment in the rural sector because r is based on rates of
return in all sectors. The relationship between r and public investment needs further elabora-
tion. Consider exogeneous changes that could raise I, such as increasing expenditures on social
overheads, lifting of trade barriers, or introducing new technology in one or more sectors of
the economy (including a “green revolution” in agriculture). Many of these changes are
brought about by government policy and necessarily increase public investment—this has been
the case in Pakistan. Thus, simultaneous with a rise in r may be increases in public investment,
Furthermore, changes in r are also likely to affect the direction (and perhaps the volume) of
publicinvestment. For example, a rise in ¢ may be sufficient to bring private enterpreneurs into
a hitherto public industry, thereby making it possible for public investment to be re-directed
intoanotherindustry. Inany case, changes in rinvolve changes in private monetized investment,
non-monetized investment in the rural sector, and public investment.



44 . The Pakistan Development Review

dominant. Thus, conditions that make m attractive to hold enhance rather
than inhibit private incentives to accumulate physical capital.s

For the purpose of empirical analysis we converted cquation (4) into

In m = a--byin(y)+-bsln(d-p*)+bsln(k) &)

1V. THE DATA

All data used in this study represent July-June fiscal year and are annual
averages wherever applicable. Data on national income, money, prices, and
indices of industrial production were obtained from Central Statistical Office,
25 Years of Pakistan in Statistics [13]. Two definitions of money (both in real
terms) used are m, = currency outside banks--demand deposits; and mp =
my+time deposits. Consumer prices used in this study depict an average of
consumer price indices in Karachi, Narayanganj, Lahore, and Sialkot. These
indices are based on the expenditure of industrial workers and consequently,
more heavily affected by food prices. Aggregate investment estimates for 1951-
59 are by Haq [6, 225-31] and the remainder of the period is covered in 25 Years
of Pakistan in Statistics [13]. The two series are somewhat  inconsistent but
alternative sources of investment estimates are even less reliable. Interest rate
series are obtained from United Nations, Statistical Year Book, 1956, 1960,
1965, and 1971, [19] supplemented and verified by International Monetary
Fund, International Financial Statistics, January 1955, January 1960, April
1964, September 1969, and September 1971, [8] Deposit rates on six-months
to one-year time deposits were estimated from State Bank of Pakistan, Bulletin
January 1967 and October 1970 [18] and Banking Statistics of Pakistan,
1948-61, [17] as weighted averages for 1960-70 and unweighted averages for
1951-59. These are used as proxy for d in this study.

As is obvious from the above description, there are serious shortcomings
in the data on investment, deposit rates, and consumer prices. Of course, there
is a substitute for consumer prices, namely the implicit national income
deflator. Deposit rates and investment estimates are relevant only to the second
approach and, to that extent, our results for that approach are less reliable.

V. THE EVIDENCE ON THE SUBSTITUTION HYPOTHESIS

In this section we present an empirical analysis of the modern quantity
theory version of the demand for money function with respect to two interest
rate Series and two price series for two definitions of money. The results
with the highest adjusted multiple coefficient of correlation and generally signi--
ficant regression coefficients, though -not necessarily significant t values, are

- ®It is important to note at this juncture that the index -of industrial production (yy)
included in the substitution hypothesis to isolate the effect of r, may lend support to the comple+
meatarity hypothesis. Increases in y, are closely related to increases in'real capital. If, there-
fore, there is a strong positive relation between variations in y, and the demand for money,
money and physical capital may be regarded as complementary. C
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- reported in Tables I and II. We have singled out specific estimates for discys-
sion in this paper.¢

Our best estimates for the demand for money function when the yield
on long-term government bonds is used as one of its arguments, are?

In my (pa) = —5.854-11.961 In y(p,) — 1.032In I, 195170
(4.343) (—1.759) »
DW = 1.031, R? — 0.962 (6)
In my(p,) = —8.3624-2.406'n y(p,) — 0.913 Inr, 1951—70

(5.877) (— 1.716)
DW = 1.098, R? = (.986 )

Equations (6) and (7) show that a very high proportion of the observed variance
in money balances is explained by the two arguments of the demand function,
real income and interest rates, in both cases. The income elasticity is high
and differs substantially depending on the definition of money used. - The
interest elasticity is also high but it is not substantially different for the two
definitions of money. The Durbin-Watson test is inconclusive at the 1 per cent
level as well as at the 5 per cent level.  Assuming that the residuals are free of
autocorrelation, the tests indicate that y is statistically significant at the 1 per
cent level (even at the .01 per cent level) for both definitions of money and
I, is significant at the 5 per cent level for m, (Pn) but only at the 10 per cent level
for my(p,), though it is quite close to being significant at the 5 per cent level.

. The economic meaning of this result js that the role of income effects is
the primary influence and the tnterest rate is the secondary but strong influence

theory.8

*Additional notations used include P, for the implicit national income deflator, p for
the consumer price index, pw for the wholesale price index, rg for the average annual yield on
long-term government bonds, and rm for the call money rate. When py, p, or pw are used in
parenthesis with y and variogs definitions of money, it indicates that the nominal value of the
variable was deflated by the particular price series to obtain the real value. As before, changes
in prices are shown by p%,, p*, and p*w,

7 t statistic is given in barenthesis. Adjusted R? is reported throughout the paper.

oIt is interestipg to note that the income elasticity in equations (6) and (7), as well as in
most other regressions in this study, is significantly above unity indicating support for the
hypothesis that there is an Inverse relationship between real income and income velocity of
money.
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TABLE 1

The Demand for Money in Pakistan: The Evidence on the Substitution

Hypothesis

Period: 1951-70

1n my(ps) = —5.854+1.961 In y(pa) — 1.034 In g
(4.353) (— 1.759)

DwW=1.031
Rz =0.962

1n my(py) = —5.617+1.902 In y(pn) —0.978 Inr, +0.0117 1np*, DW=1.061

(4.269) (—1. 697)

(0.857)

R? =0.963

1n my(p,) = —4.288+1.471 1n y(pa) —0.142In 1, +0.034 In p*, DW=0.911

(6.799) (—1.557)
1n ma(ps) = —8.362+2.4061n y(py) —0.9131n1,
(5.877) (—1.713)
1n my(pa) = —8.174+2.3601n y(p,) —0.870In rg
‘ (5.754) (—1.641)

1n ma(p,) = —6.812+1.943 In y(py) —0.111 In 1 +0.027 In p*s
(9.645) (1.352)

(—1.311)
Period: 1958-70
1n my(py) = —4.471+1.2071n y(pw) —0.212In 1,
(3.304)

(—0.516)
n m,(py) = —8.113-4-1.5481n y(Pw) —0.2271n 1,
(11.097) (—4.074)
1n my(py) = —10.304-+1.7961n y(py) —0.1911n T,
(4.895) (—0.465)
1n ma(py) = —12.877+2.0461n y(pw) —0.1741n 1y
v (11.554) (—2.452)

(1.573)

+0.0131n p*,
(0.071)

R* =0.962
DW=1.098
R? =0.986
DW=1.118
R* =0.985

DW=0.983
R* =0.984

DW=1.179
R? =0.984

DW =0.867
R* =0.984

DW=1.180
R* =0.983

' DW=1.162
R* =0.99

Note: m, =real money balances exclusive of time deposits; m, =real money balances inclusive
of time deposifis; y=real nationalincome; r1g= yield on long-term government bonds;

rm=call money rate; p,=implicit national income deflator;
pw=wholesale prices; p*n=rate of change of prices as reflected

income deflator.

pc==Cconsumer prices;
in the implicit national
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in our results. Like the results from the original data the rate of interest and
rate of change of consumer prices yielded very poor resylts. Furthermore,
the adjusted coefficient of multiple correlation is lower and the adjusted standard
errot of estimate is higher, for both definitions of money, as compared with the
fesx]:lts by using the national income deflator. These estimates are not shown in
tables. : » : ‘ :

The use of call money rates (ry) with respect to- either of the two price
series produced relatively poor results, but p*, performed much better than P¥.
In the case of p*, signs of regression coefficients for Iy, are correct, but coefficients
and their t values are lower than those for rg (see Table 1). The general nature
of the results obtained by using ry, and pe (not shown in tables) was similar to
those obtained by using r, and p. with the exception of

1n my(pe) = —10.62411.1371n ¥(pe) —0.1051n 1 —0.0651n p*,  1951—70
(6.908) (—0.906)  (—1.497)
DW = 1468, R* = 0888 3

Insofar as the demand for money function with three explanatory variables—
income, interest rate, and prices—is concerned, this is the only equation - in
which we find any evidence of simultaneous negative effect of interest rate and
‘changés in prices on the demand for real balances as suggested by the substitution
hypothesis. As is obvious from this equation, this result cannot be considered
significant for either of the two hypotheses.

The addition of the index of industrial production (y,) as an independent
variable, when coupled with 1., brings about an overall improvement in our
results for the substitution hypothesis. This is true whether prices used in
deflating monetary variables (or as a separate argument in the function) are
consumer prices or the implicit national income defiator. The most significant
estimates are

’lnml(Pn)A'——-‘v:.v ) — o NI ) o
—1.4644-0.7911n y(p,) —0.1681n 1, 4-0.2471n'y; -+-0.0181n p*, 1951—70
o (4.025) (—2.856) (4.891) (1.246)
DW < 1.689, R2 = 0.984 . 9)
‘In My(pg) = - ' S o
. —4.444--1.3731n y(ps) —0.1331n 1y, +0.2071n y; +0.0141n p*, 1951—70
o (6.647) - (—2.152) C(3.902) (0.904)
DW. = 135, R* = 0992 o (10)

*'The four arguments in equations (9) and (10) explain almost all of the observed
'variancé in 'real money balances whether money is defined exclusive or inclusive
“of time deposits. All'arsuments except p*, yield significant regression coeffici-

ents. The exclusion of p*, as may be séen from Table IT leaves the fit of the
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regression unaffected. The Durbin Watson test for equation (9) shows the
residuals to be free of auto-correlation at the 1 per cent level (almost free at the
2 per cent level) but the test is inconclusive at the 5 per cent level. The test for
equation (10) is inconclusive at the 1 per cent as well as at the 5 per cent level.
The t-tests indicate that the first three arguments in equations (9) and (10)
are significant at the 5 per cent level (y and y, at the .5 per cent level).

The implication of all this for the substitution hypothesis is that 1, used
as a proxy for the yield on money substitutes appears to be an important vari-

able in explaining variations in the demand for money if the specialized nature
ofan underdeveloped economy is taken into account. The interest elasticity is
significant and indicates a_legitimate support for consideration of the role of

‘non-money assets as substitutes for money.

The most disturbing aspect of including the index of industrial produc-
tion as an independent variable comes from the use of 1, instead of ry. The fit
remains good and regression coefficients are reasonable with correct signs but
their t values are not significant indicating a less important role of r; as an
explanatory variable.?

VI. THE EVIDENCE ON THE COMPLEMENTARITY HYPOTHESIS

Before we discuss results obtained by the application of equation (5),
it is important to note the significance of y; for the complementarity hypothesis.
Equations (9) and (10), reported above, indicate a strong positive correlation
between variations in y; and the demand for money, ie., substantial positive
regression coefficients with t values significant at the 1 per cent level. As
-pointed out elsewhere in this paper, such a relationship is in accord with the
complementarity hypothesis because increases in y, are closely related to
increases in physical capital.

The best estimates from the application of equation (5) are
1n my(pe) = —3.341 +(g.%3é9ln y(po) +0.0741n (d-p*c) —0.034In k 1951-70
.066)

(2.723) (—0.968)

DW = 1.568, R? = 0.905 an

1n my(pe) = —14.465--1.4031n y(p) +0.1111n (d-p*e) +0.0291n k 1951-70
(11.120) (2.882) (0.558)

DW = 1608, R®* = 0941 (12)

Equation (11) indicates that a substantial portion of variations in real money
balances is explained by the three arguments but elasticities of d-p*c and k are
low. In addition, the regression coefficient of k yields a sign contrary to the
theory. One of the major reasons for poor results in equation (11) i8 that the
less inclusive definition of money is not appropriate for a discussion of the

*This is quite contrary to the result obtained by Rao and Chaudhry [15], namely, that
the role of rg becomes more significant in determining the demand for money (defined in the
broader sense) when y, is used as an explanatory argument in the function. The major reason
for this difference is to be found in their use of nominal values of income and money as

. opposed to our use of real or deflated values.
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complementarity hypothesis. When money is defined inclusive of time deposits
as in equation (12), there are significant improvements in our results. Equation
(12) shows that variations of Y, d-p*c, and k explain somewhat larger portion of
variations in real money balances than before. All three arguments indicate a
positive relation to money demand as suggested by the complementarity hypo-
thesis. The Durbin-Watson test implies that serial correlation is rejected at

suggest that v and d-p*, are statistically significant at the 1 per cent level.
However, k is insignificant.

These findings provide some evidence to the effect that money and
physical assets may be treated as complementary in the coptext of under-
developed economies. Dye to the data and other problems, these results are
less than satisfactory and can hardly be considered conclusive on the domination
of the Complementary effect as opposed to the substitution effect.

higher and there is also slight improvement in the performance of y. However,
d-p*; yields an incorrect sign with very low values of regression coefficients,
There is no significant improvement in the performance of k. The Durbin-
Watson test indicates the presence of significant autocorrelation but the re-
moval of autocorrelation does not bring about any noticeable change in these

results. In Table 111 we have shown many o these reuslts.
VII. CONCLUSION

There is overwhelming evidence in favour of real income as the primary
determinant of the demand for money in Pakistan. Unlike Adekunle [1,pp.
36-37] our empirical analysis shows that there is also sufficient evidence to
emphasize interest rate effects and, therefore, the role of non-money assets as
substitutes for money. However, the rate of change of prices appears to have
no significant influence on the demand for real money balances in Pakistan,
Various policies pursued by the government and designed to minimize fluctya-
tions in prices are responsible for this result. Among such policies most note-
Wworthy were prior to 1958, extensive controls on trade, commodity distribution,
and prices; and throughout the entire period, the use of PL 480 to provide a
buffer to maintain low prices,10

Passing to the complementarity hypothesis, our empirical analysis pre-
sents some evidence to Support the view that the demand for money and the
demand for physical capital are complementary. The investment/income
ratio shows a weak but consistently positive effect on the demand for money.
The real rate of return on money indicates a significant positive effect on the
demand for money when the consumer price index is used byt yields contrary
results when the implicit national income deflator is used. The most trustworthy
support to the complementarity hypothesis is lent by the significance of the

.

index of industrial production in determining the demand for money.

. Given the available data, the evidence in this study supports the domina-
tion: of the substitution effect as opposed to the complementary effect. Never-

. 1A detailed analysis of varions controls and their impact on mo netary  variables
Pakistan is presented by Soligo [16].
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theless, we must emphasize policy implications of the existence of considerable
complementary influence exerted by the real rate of return on money and the
investment/income ratio. ‘It is now possible to relate the process of capital
formation more directly to changes in the monetary policy. prthe rate of change
of. prices is known or predictable, authorities can set the real rate of return on
money at whatever level they believe to be socially desirable. Changes in the
deposit rate will directly affect investment-savings propensities, which in turn
will affect the rate of economic growth. In view of the potential usefulness of
the complementarity hypothesis, there is a definite need: for more empirical
analyses along these lines. : : '
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