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ABSTRACT

The relationship between output and money supply has been the subject of many
empirical studies, which failed however, to take into account the distinction between
positive and negative growth m money supply. This study explores whether positive
and negative growth in money supply has symmetric effects on output in Malaysia. It
attempts to test the hypothesis that positive growth in money supply does not have an
effect on output, while negative growth in money supply significantly reduces output.
All models used 1n the study are based on Granger framework, and are estimated
using the method of Ordinary Least Squares (OLS). Using Granger causality tests at
the preliminary analysis, the study recorded that the negative growth in money supply
leads, while the positive growth lags output. In addition, the findings implied that the
output effects of money supply in Malaysia are asymmetric. This result is robust
across all the different specifications used in the study. The results of this paper
indicate that at times of recession, expansionary monetary policy would not help in
heating the economy, as the effects of the positive growth in money supply appeared
to be statistically not different from zero. Moreover, the increase in money supply
could fuel inflation, which would require a more significant offsetting future monetary
contraction, an act that might prove to be counter-productive The resuits also imply
that monetary policy could be used to cool down the economy if it is booming too
fast. Thus study focused on monetary policy as an independent measure, however,
there are other policies, which may also influence or change the results. Such

mfluences might be the subject of further investigation 1 future
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CHAPTER 1
INTRODUCTION

The standard textbook economic theory predicts a direct association between money
supply and output. At some time', this association was well worked out to be
symmetric in nature; in other words, monetary expansions raise output, while
monetary contractions have the opposite effect. This symmetry however, represents a
direct consequence of analyzing the money supply-output relationship within the
traditional IS-LM framework, which is basically static. Later, many researchers
analyzed the money supply-output relationship in terms of the direction of causation.

The common finding is that money Granger causes output’.

In the late 1970s, attention focused on whether it was “anticipated” or “unanticipated”
money that leads output. For instance, the new-classical macroeconomics hypothesis
developed by Lucas (1973) and Sargent and Wallace (1975) which is also known in
the literature as the neutrality theory, states that the effects of anticipated changes in
money supply on real variables are neutral in both the long run and the short run.
While the unanticipated changes in money supply have significant effects on the real

vanables in the short run. In contrast to the neutrality theory, Mishkin (1982) found
that the anticipated component of money growth had a significant effect on output and

unemployment in the United States. The empirical studies testing the theoretical work

! During the 1950s and 60s. For interested readers, please see Sims,C.A.1972. Money, Income, and
Causality. The American Economic Review. 62: 540-552.

? see for example, Sims (1972), and Christiano, L.J.& Ljungqvist.L.1988. Money does Granger cause
output in the bivariate money-output relation. Journal of Monetary Economics. 22: 217-235.



of the rational expectation proposition provided mixed results. Some findings support

the neutrality theory®, while others reject it m favor of the non-neutrality thesis*

A very little empirical research about the effects of monetary policy has been done
using data for the developing countries’. For example, using data for Malaysia,
Marashdeh (1993) found that anticipated monetary policy influences output in the
short run, while unanticipated changes in monetary policy does not influence real

output.

Recent research provided evidence that the effects of monetary policy are asymmetric,
that are to say that the positive money supply shocks do not affect output, while, the
negative money supply shocks reduce output. These results have been cited in the

work of Cover (1992), Karras and Stokes (1999), Joonsuk and Ratti (1597).

Asymmetry in money supply could be explained by referring to the assumption that
the aggregate supply curve is upward sloping up to the expected price level, but
vertical at all prices above the expected price level. This aggregate supply curve is
derived with the assumption that wages are sticky downwards and flexible upwards in
what is known as the ‘Ratchet effect™® as evidenced in the Keynesian context. With

these assumptions, 1t is obvious that only the negative money supply shocks will affect

? see for example, Barro, R. J.1997. Unanticipated money growth and unemployment in the United
States. The American Economic Review 67(2) 101-115

* there are so many of them, we mention here, Mishkin (1982), Mohabbat and Saji (1991), and Janardan
et al (1990).

3 on the other hand, there is a flood of theoretical and emprical research about the effects of monetary
policy with reference to the industrially developed countries As examples, we quote a few of them
Bemnanke and Blinder (1988, 1992), Benjamin Friedman (1988), Milton Friedman (1968), Brunner and
Meltzer (1988), Frydman and Rappoport (1987), and Gordon and Leeper (1994)

¢ see Shirvan: and Wilbratte (1999)
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output’. Moreover, the monetary transmission mechanism in the credit view of
monetary policy (Karras 1996) indicates that negative money supply shocks have
adverse effects in the banking system, because banks are forced to replenish their
reserves. Therefore, the resulting impact would be a slowdown in the economic
activity, with no corresponding effects in the positive side The intwition behind this is
that with positive growth in money supply, banks are free to carry on their lending
activities, but in the case of negative growth in money supply, banks are under
pressure to reduce their lending activities Thus, the ultimate effect would be that

firms would reduce their output.

There are at least two motivations for this investigation; firstly, the asymmetry theory
1tself, which identified two distinct, effects for the monetary policy, that 1s: monetary
contraction has a greater effect on output than monetary expansion, as previous
studies failed to provide such a distinction. Secondly, the policy implications of this
theory as to whether the results can be regarded as a useful information by policy

makers in the context of a developing country such as Malaysia.

It follows that, for the monetary authorities in Malaysia to take effective action
regarding any expected economic slowdown, matters such as the studying of the
effects of monetary policy on output deserve special considerations. For example, how

does output respond to monetary expanstons and contractions?

7 it 1s believed that below the expected price level the aggregate demand would fall following the
monetary contraction leading to a new equilibrium, at which the aggregate supply would also be lower
But on the other hand, the aggregate supply curve 13 assumed to be vertical above the expected price
level Therefore, if the increase in money supply increases the aggregate demand as claimed by the
proponents of the credit view of monetary policy, then it would only push prices upwards with the
output bemng held fixed



Is it wise to increase money supply at times of recession? That is because so many
problems can be traced 1if the monetary authonties were to decide without the special
considerations mentioned above. One of those problems could be that at times of
recession, the policy makers might try to boost the economy by reducing interest rates
or buying bonds to raise the stock of money supply. An act, which would require a
more significant offsetung future monetary contraction in case it fails 10 increase

output.

There is a lack of research on the asymmetric effects of monetary policy in Malaysia
as a specific case. This lack of studies however, provided an additional motivation for
this work, which intends to test whether asymmetry in money is a Malaysian
phenomenon. And to determine the extent of the difference, 1f any, between the results

obtainable here and those of the developed countries.

The present paper aims at examining the asymmetric effects of monetary policy on
output in Malaysia, thereby testing the hypothesis that the monetary expansion has an
insignificant impact on output, while monetary contraction significantly reduces
output. The paper also aims at determining the policy implications that could be drawn
therefrom; and to see the possibility of using the results of the study as anti-recession

policies.

It is expected that the results of this study will provide evidence as to whether the
monetary policy is asymmetric in the context of developing country like Malaysia. It
is also expected to contribute to the knowledge base of Malaysia’s central banking

system. Moreover, it will contnbute to the theory development by testing 1t in



Malaysia. Furthermore, the results are expected to contribute to policy development

and implementation.

The organization of this paper is as follows: the next chapter presents the theoretical
model. In chapt§r 3, the literature on related studies will be analyzed for the purpose
of providing an empirical basis for this study. Chapter 4 discusses the empirical model
and data used in the study. Chapter 5 presents the empirical results Finally, chapter 6

discusses the results and concludes.



CHAPTER 2

THE ASYMMETRY THEORY

It was widely believed that monetary expansions and contractions have the same but
opposite effects on output. But a new body of literature showed that the effects of

monetary policy are asymmetric.

Asymmetry in monetary policy, is explained by the fact that ‘monetary contractions
reduce output by more than monetary expansions raise it, (Karras 1996; and Cover
1992).

The impact of the positive and negative growth of money supply on output could be
explained using mathematics. Based on the basic Keynesian assumption, which states
that wages are flexible upwards and sticky downwards, an increase in the growth rate
of money supply would be absorbed by prices with no effects on output. However, the
decrease in the growth rate of money supply only reduces output. This is due to the
fact that prices are sticky downwards creating a ratchet effect causing the aggregate
supply curve to take a horizontal shape. In this study, three equations are used to

represent the aggregate supply curve A4S, the IS curve and the LM curve respectively

Y =S(p), S 20

/4 >

2.1)
(N =S(ry), 1,<0,8 50,8, >0, (2.2)

MIP=L(y,r), L,>0,L, <0, 2.3)



Where Y is the output and / or income, S represents total savings, P denotes prices, / is
the investment, r is the interest rate and M denotes money stock.

By totally differentiating equations (2.1), (2.2) and (2.3) we obtain:
d,=S8p*dp, 2.4

S,*d +S, *d, =1,*d, (2.5)

(P*d,-M*d,)/P*=L,*d, +L *d,, (2.6)

Equations (2.4), (2.5) and (2.6) are then divided by d,, (which, represents the change

in money supply) and rewritten as follows:

Grys,*(%ey=0 @7
d,. " d ‘
S * —dy S —-7)* d' =0 2.8
y (dm)+( r_ r) (dm)— . ("" )
Lornyar, ooy e My dey L 29
¥ g, T d) P g P

Using matrix algebra, equation (2.7), (2.8) and (2.9) are shown in the system of

equations below

1 0 -S: | [d,/d, 0
S, (S.-1.) 0 *id fd_t=:0
L, L M/P |d,/d,] |YP

, (2.10)

Firstly, the aggregate supply curve 1s assumed to be vertical at any point above the
expected price level. This however, would imply that output would be fixed at any

given price above the expected price level. Thus, we assume that S, = 0.



From the above system of equations, using Cramer’s rule we can find 4,/d,, (the

change in output with respect to change in money supply).

0 0 S,
0 (S.-1) 0 .
2 —
i ra WP L MIPY | (/P)%(S, ~1,)*(-S,
y : 0 S MIPY+(L)*(SH*(S. ~1.)
+ —
S, (S,-1,) 0 ) e
L, L M/P
2.11).

It is obvious that above the expected price level, the change in money supply has no

effect on output.

1
S

¥y

L

»y

0 -5,
0 0
1/P MIP?

=0

(=S,)*(S,)*(1/ P)

Al = T L) S (5. < 1) =<{

(2.12).

M1 P? +<Ly)*<sp>}*<s,-1,>

=0

Here, the effects of change in money supply appeared to have no effect on the interest

rate and hence, it has no effect on output.



1 0 0
S, (5,-1) 0

L, L UP (1/ P)*(S, - 1,)
dl"’/dm= 2 = .
1P +(L,)*(S,)f*(S, - 1,) {

v=P/M>0

M/ P +(Ly)*(5p)}*(5, ~1,)

=0

@ 13).

Since (d, /d,, ) is positive, then it could be argued that above the expected price level,

an increase in money supply 1s more likely to be absorbed by the increase in prices on

a one to one basis.

Secondly, the aggregate supply curve is assumed to be upward sloping below the
expected price level. Here, (S, ) is assumed to be greater than zero: S, >0

Using cramer’s rule to find the change in output with respect to change in money

supply provides the following result:

0 0 -5,
0 (S,-1) O
0 =l L M ={ (5045, =1)* 1/P) }>o,

1 0 =S, | (S, 1) YM/PPY+(L,)*(S,)}
S, (S,-1,) 0
L, L M/P

(2.14).

This result gives an indication as to the direction of the effect of changes in money
supply on output below the expected price level, which, implies that an increase in
money supply does not increase output permanently as thought. And, as shown above,

holding prices as fixed, an increase in money supply means increasing the



denomunator and hence reduces the overall positive effect of money supply on output.
While a reduction 1n money supply (m) reduces the denominator, and hence, the effect

would be bigger.

In trying to find the effect of a change in money supply on interest rates, based on the

above assumptions, we calculate dr/dm as follows

10 -5,

S, 0 0
i d L, 1/P M/P? ={ (=Sp)*(S,)*(1/ P) }<
TS, 1M P (L )RSHE (S -1 M P RS

(2.15).

d./d, <0 implies that below the expected price level, money can have an effect on

output through its impact on interest rates, but this effect 15 not permanent, and rather

temporarily.
i 0 0
S, (S,-1,) 0
L L 1/P % _
did. - L ={ W P)*(S.-1,) }>0’
(S, = L) M P> +(L)*(S,)f (S, —L)* M 1P +(L,)*(S,)}

(2 16).
This relationship enforces the argument that the increase in money supply increases
prices, whether above or below the expected price level. And hence reduces the ability

of an increase in money to increase output.

10



In spite of the fact that in our analysis we assumed that initially, the aggregate demand
and aggregate supply curves are in equilibrium at the expected price level, this is not
need to be the case in order for asymmetry to exist. That is because at any point in the
aggregate supply curve, an increase in money supply would push the aggregate
demand outwards leading to an increase in prices and an insigmificant increase in
output While a decrease in the growth rate of money supply shifts the aggregate
demand curve inwards causing a significant reduction in output with prices being held

constant due to the ratchet effect.

11



CHAPTER 3

LITERATURE REVIEW

The Symmetric Effects of Monetary Policy:

What are the effects of monetary policy on output? A number of studies have been
done to answer the above important question. For example, Gordon and Leeper (1994)
developed an empirical model for examiming the money supply-output relationship.
They used monthly series of data from January 1971 to September 1979; and from
December 1982 to April 1992. Their model identifies monetary policy shocks that
generate dynamic responses of variables that are consistent with the predictions of
traditional monetary analysis. That is, expansionary monetary policy shock shifts the
supply curve of reserves outwards but leaves the demand curve unchanged. As a
result, the short-term interest rate falls and output rises The opposite 15 true for

contractionary monetary policy shocks.

The Causal Ordering Question for Money and Output:

The direction of causation between money supply and output attracted the attention of
many m the field of macro-economic research. Sims (1972) analyzed the causal
relationship between money and real GNP with quarterly data for the United States.
He found that causality is unidirectional from money to GNP in a bivanate system.

Christiano and Ljungqvist (1988) used a bivariate Granger-causality test to test the
causal relationship between money and output 1n the U.S they found that Granger-

causality from money to output is statistically and quantitatively significant®.

¢ in fact, they find that when the data are measured in the log levels, money 1s found to be causally prior
to output, but not when the data are measured 1n the first difference of the logs Bootstrap simulations
experiments indicate that most probably, the first difference results reflect lack of power, whereas the
level results reflect Granger-causality that 1s actually in the data

12



Within the framework of causality between money and output, Tan and Cheng (1995),
used quarterly data for Malaysia from 1984.1 to 1994.2 to test the causal nexus of
money and output. Using Geweke’s approach to Wiener-Granger causality, a bi-

directional causation between money supply and nominal output were found.

Empirical Tests of the NCM Hypothesis:

Through their distinction between the effects of the anticipated and unanticipated
monetary policy, Lucas (1973) and Sargent and Wallace (1975) came out with a
proposition known in the literature as the new classical macroeconomics (NCM)
hypothesis® which, states that only unanticipated monetary policy affect real economic
variables. They argued further that anticipated changes 1n aggregate demand policy
will have been taken into account already in economic agent’s behavior and will
evoke no further output or unemployment response Since then, wide ranges of
empirical research have been devoted to testing the new classical macroeconomics
hypothesis. However, the results of these empirical tests were found to be mixed, in

the sense that some studies support the above hypothesis while the others discard it.

Among the studies that support the NCM hypothesis, Barro (1977) used annual
observations for the 1941 to 1973 period for the United States to specify a model of
money supply process The equation includes a measure of federal government
expenditure relative to normal, a lagged unemployment rate and two lagged values of
money growth as explanatory vanables The author fitted this money growth equation

with the purpose of dividing money growth into anticipated and unanticipated

? this hypothesis is also named the macro-rational expectations (MRE) hypothesis

13



