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ABSTRACT

The long run relationship between monetary conditions, i.e. changes in monetary aggregate, with
serformance of stock prices in developing financial market such as Malaysia is investigated in
wnis study. We enhance existing literature by examining both, the domestic and foreign, monetary
conditions in our analysis. With the increasing degree of financial liberalization together with
wwe rapid process of economic globalization, performance of stocks in developing small open
sconomies such as Malaysia are more exposed to monetary conditions abroad. Our results support
the cointegration hypothesis between stock prices and money supply (domestic and foreign). Dynamic
smalysis of cointegrated series based on the error correction estimations indicate that variations
'n monetary aggregates dictate the long run equilibrium path for Malaysian stocks. The results
also support the increasing influence of foreign monetary conditions (i.e. the U.S. money supply)
in serting long run movements in the Malaysian stock prices. The evidence presented highlights
the importance of incorporating data on monetary conditions in stocks analysis and the increasing
role of foreign economic conditions (particularly those of developed nations) in influencing

performance of stocks prices in developing small open economy.

1. INTRODUCTION

The link between the amount of money in the economy and performance of various economic
sectors has been a subject of interest for volumes of studies. A comprehensive study by Friedman
znd Swartz (1963) over nearly a hundred-year period indicates that the rate of growth in monetary
aggregate precedes changes in economic cycle. They concluded that money growth exerts significant

mmfluence on business cycles with some lag.' Friedman (1968) argues, in objection to the Keynesian

Despite this positive association with real activity, Friedman (1970) notes that the non-neutrality of money is limited
only for the short run, in the long run the only lasting impact of a persistence expansionary monetary policy is on
prices, i.e. persistence high money growth translates into an inflationary environment. See Cagan (1956), Barro (1978),
Gibson (1992), Beltas and Jones (1993), and Ghazali and Ramlee (2001) for some empirical evidence on the link
between money and prices in the long run.
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analysis, the Great Depression is a testimony to the importance of money. Misguided policy of
the Fed that reduced the monetary base (the high powered money) sharply from 1929 to 1933 led
to a highly deflationary policy worsening the economic depression. Thus monetary policy is potent
in the short run.?

Later studies widen the understanding of the relationship between money and economic activities.
Evidence by Christiano and Eichenbaum (1992), Leeper and Gordon (1992) and Kim and Ghazali
(1998) show that monetary injection is followed by a reduction in short-term interest rates verifying
the liquidity effect of money.* This evidence is in line with the stickiness of prices in short-run

that allows changes in money supply to have an impact on real activity*

Series of studies examine the relationship between growth of monetary aggregate and performance
of stock prices. The dividend valuation model of stock prices equates current share prices to the
sum of present value of expected future dividends. Since increase (decrease) in money supply
brings down (up) the level of interest rate and influence real output positively (negatively), stock
prices are expected to react in an upward (downward) pattern. Findings that support positive link
between money and stock prices include Thorbecke (1997), Patelis (1997), Ghazali and Yaakob
(1998), Muradoglu et. al (2001), Muradoglu and Metin (1996), Thorbecke and Coppock (1996),
and Dhakal et.al (1993)°. Keran (1971), Homa and Jaffee (1971) and Hamburger and Kochin
(1972) explain that based on the dividend valuation model this influence could occur through the
cash flow effect (linking dividend with real output) and/or the discount rate effect (negative reaction
of interest rate to monetary policy).® The relationships between changes in monetary aggregate
and stock prices therefore receiving the interests of financial researchers and investment advisors

in forecasting performance of stock prices.

g

There are two possible explanations behind the non-neutrality of money in the short run, information imperfection and
stickiness of prices. Lucas (1972) and Sargent and Wallace (1975) claim that with expectation formed rationally, anticipated
changes in monetary policy would be ineffective on real variables. Anticipation plays a critical role in policy effectiveness.
Phelps and Taylor (1977) provide a staggered wage contract model that lead to price stickiness even with a perfect
foresight.

* Kim and Ghazali (1999) verify this experience for the developing nations including Malaysia.

* Ghazali and Ramlee (2001) show that, in Malaysia, it takes about 12 months before prices react completely to monetary
injection. This sluggish adjustment in prices is also true for other selected Asian countries (Bangladesh, India, Indonesia,
Singapore, Sri Lanka and Thailand). Slow adjustment in prices give room for interest rate to decline in accordance to
the liquidity effect of monetary injection.

* Darrat and Dickens (1996) find bi-variate causation pattern between stock prices and changes in money supply. Pesando
(1974) and Rozeff (1974) argue that in an efficient market trading rule using lagged money supply data does not exist.
Contemporary changes in relevant economic variables should influence stock prices only to the extent that they are
unanticipated and lagged values of these variables should exert no significance influence.

® From a different perspective, positive reaction of stock prices to monetary injection could also be due to investors’
portfolio balance adjustment triggered by monetary injection. See Friedman ( 1988) for this real balance effect on stock
price movement.
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In this study we enhance the understanding of the link between money and stock prices for
seveloping markets using the case of Malaysia. Tan (1998) examines the effect of the weekly
_=ited States money supply announcements and interest rate on the Asia-Pacific stock prices for
e period after the 1987 stock crash. Using the Johansen multivariate cointegration technique
am vector error-correction model (VECM), the study examines the effect of US money supply
amd interest rates on stock markets in the USA, Malaysia, Singapore, Hong Kong, Japan and
Agsiralia from January 1989 to June 1997, The results show that the United States money supply
snd interest rates do not have significant causal effect on the Asia-Pacific market. Nonetheless,
tey do Granger-cause the markets in the long-run. Findings by Ghazali and Yaakob (1998) support
tne view that in Malaysia changes in monetary aggregate trigger significant influence on variations
of stock prices. We add to this evidence by investigating the influence of domestic and foreign
\developed nations) money supply on Malaysian stock prices and their relative strength over different
seb-periods reflecting the process of financial liberalization and economic globalization. This
exercise is critical for several reasons. With the process of domestic financial liberalization and
globalization of financial markets, increased capital flows are expected to increase the degree of
fimancial integration of the world economy, thus, leading to a higher link between domestic and
smsernational economic variables. In examining linkages between stock markets, many studies
smat support links of stock market conclude that stock market indices across the world move parallel
with each other (examples are Asimakopoulos et.al (2000), Meric and Meric (1997), Malliaris
2ad Urrutia (1992), and Ashanapalli and Doukas (1993)). In searching for the roots of these links,
many studies isolate the markets and economic conditions in developed nations such as the United
States, Japan and Germany to play a significant role in setting movement in financial markets of
the rests of the world. In particular, several studies such as Eun and Shim (1989), Chowdhury
11294), Kwan et al (1995), Ashanapalli and Doukas (1993) and Cheung and Mak (1992) show
that the US market plays a dominant role in driving the movement of financial market elsewhere.
A recent study by Conover et.al (1999) demonstrated that significant international stock market
Lmkages can be attributed to the changes in monetary policy both in the US and in the local
country.

Despite these extensive studies that examine the presence of the link between stock markets,
limited studies attempt to examine the factors that contribute to these links. Intuitive explanations
generally argue on the financial liberalization and globalization as a force behind these links. We
propose an explicit explanation behind these links by examining the influence of a widely accepted
lzading indicator, i.e. the money supply, on stock prices. In an effort to stabilize world economy,
leaders of developed nations occasionally adopted planned monetary policy coordination. Leachman
=nd Francis (1995) show that central bank interventions as defined by the Plaza and Louvre Accords

coniributes to an increasing correlation of stock indices among the G-5 and G-7 countries. Their
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findings imply that international linkages between equity markets could be the result of increasing
policy coordination across different economies. The small developing economy will also have a
tendency to coordinate their domestic monetary policy with policies adopted by developed nations.
Policies that aim to stabilize home currency exchange rate vis-a-vis currencies of developed nations
require a parallel monetary policy to be implemented. In a more rigid condition, countries that
fixed their currencies are in fact submitting their monetary policy to be directed by monetary
policy of an anchor country.” We examine this relationship for a small developing nation using
the case of Malaysia. Our objective is to identify the long run equilibrium relationship between
changes of money supply in the developed nations (United States) on the performance of the
Malaysian stock prices. We analyze this foreign influence in conjunction with the influence of
domestic money supply. Our results indicate that movement of Malaysian stock prices are subject
to an equilibrium path set by the rate of domestic and foreign monetary growth. Cointegration
relationship are supported between stock price changes and changes in monetary aggregates in
Malaysia and the U.S.. We also support the view that following financial liberalization and
globalization the influence of foreign (U.S.) monetary growth is relatively greater. Evidence over
the second sub-period (1987:1-1999:12) shows that the speed of adjustment toward deviation
from the long run path dictated by the U.S. monetary growth is larger. The forthcoming sections
are as follows. Section 2 describes the data set and empirical methodology employed in the study.

Section 3 presents our findings and results interpretation. We conclude briefly in Section 4.

2. THE DATA SET AND EMPIRICAL METHODOLOGY

We examine the link between monetary aggregate and stock prices using the data of the Malaysian
economy. The Malaysian economy is best described as a small-open economy that interacts
significantly with the global economy. Being relatively small in size, Malaysian real output (measured
by the Gross Domestic Products) is significantly depending on world economic performance.
Being a small-open economy, Malaysia’s prosperity greatly relies on the health of the world economy.
Exports contribute nearly half (approximately 49.5 percent) of the nation’s 1999 total demand for
goods and non-factor services. The slowdown of world economy in year 2000-01 adversely affected
the Malaysian economy that recently recovered from the currency crisis in 1997-98. The performance
of the Malaysian stock market, the Kuala Lumpur Stock Exchange (KLSE), is frequently link to
the performance of other major bourses of the developed nations in line with studies cited in the
preceding paragraph. Major market downturn such as October’s 1987 crashed affected KLSE'’s
performance in a very significant magnitude. The KLSE Composite Index dropped by 15.7 percent

7 Friedman (1953) explains the harsh discipline of fixed exchange rate regime that lead toward loosing monetary independence.
Ghazali (2001) discusses this implication with respect to the fixing of Ringgit Malaysia to U.S. Dollar in September
1998 as reaction toward the exchange rate crisis in 1997.
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Sallowing the Black Monday of 1987 Foreign institutional investors play a dominant role in
el market such as the KLSE. This is partly due to the liberalization effort of the Malaysian
sushority in internationalizing the domestic capital market. The currency crisis of 1997-98 witnessed
s highly significant role of foreign investors. Panic sell-off in an effort to get out of Ringgit
Semominated investments caused significant decline in the value of shares traded in the KLSE,
These are limited number of studies that examine the behaviour of Malaysian stock prices toward
monetary conditions (see Tan (1998) and Ghazali and Yaakob (1998)). In addition to these limited
wadies. we extend the understanding of the behaviour of the Malaysian stock prices by investigating

s relationship with domestic and foreign monetary aggregates.

We measure stock performance Using the four commonly quoted share indices; the KLSE
Composite Index (COMP), the KLSE Industrial Index (IND), the KLSE Finance Index (FIN),
s the KLSE Property Index (PROP). These are monthly averages gathered from the Investors
Dizest published by the KLSE. We refer to these series as proxy for stock prices in the forthcoming
#iscussion. The monetary aggregates for the Malaysian economy (denoted as MIM) is measured
&+ the narrow M1-money gathered from the Monthly Statistical Bulletin published by the Bank
Negara Malaysia (Central Bank of Malaysia). The foreign money is represented by the U.S. money
supply. i.e. the narrow M1-money denoted as MIUS. The data were sourced from the International
Financial Statistics (IFS) of the International Monetary Fund. The analysis covers a period of 18
years from 1982 to December 1999. We break our analysis into three parts: Sub-period 1 (1982:1-
1987:12), Sub-period 2 (1988:1-1999:12) and the Whole period analysis (1982:1-1999:12). Several
<rudies such as Jeon and Von Furstenberg (1990), Meric and Meric (1997) and Arshanapalli and
Doukas (1993) indicate that the pattern of linkages among various stock markets have changed
for the post-October 1987 period. With this framework of analysis we investigate the possibility
of changing pattern of relationship (if any) between Malaysian stocks indices and measures of
money supply. The second sub-period also captures the period of increasing integration between
world financial markets. The greater force of globalization witnessed during these years (particularly

tme 1990s) could affect the reaction of domestic variables to policies of major nations.

The patterns of movement between KLSE stock indices and domestic and foreign money supply
are shown in Figure la-c. Graphical observations of Figure la and b indicate that Malaysian
stock performance posses some co-movement with changes in domestic and foreign monetary
aggregates. Association with domestic money growth is contemporaneous while relationship with

foreign monetary changes seems to appear after some lag. As indicated in Figure 1c this lagged

* Malaysia is not isolated in this case. The large influence of the US performance on domestic market of small open
economy is also true for many other countries. Large significant decline in other East Asian bourses such as Japan,
Taiwan and Hong Kong is also recorded following the Black Monday of 1987 (Far Eastern Economic Review (1987)).
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relationship also appears between Malaysian money growth and U.S. money growth with the
latter leading the changes. We estimate the strength of these linear associations by calculating the
Pearson’s correlation coefficients between contemporaneous stock growth and lagged money growth
up till 24 months. The estimated correlation coefficients for the whole and two sub-periods are
tabled in Table 1a, b and c¢. As a whole, these positive linear associations are significant for all
pairs at all lag lengths with some exception for the correlation between stock prices and Malaysian
money at the longer lag. The correlation with domestic money is stronger at the earlier lag while
weaken at the longer end. On the other hand, the reverse is observed for the correlation between
stock prices and foreign money where correlation is stronger at longer end. We also dictate positive
associations between domestic and foreign money growth which also appear to be significant and
strengthened at the longer end in line with Figure 1c. These linear associations suggest possible
linkages of the Malaysian stock prices with domestic and foreign monetary policy, thus forming

the motivation for our study.

For an explicit treatment of long run equilibrium relationship we proceed with the two-step
cointegration analysis proposed by Engle and Granger (1987-here onward EG). Prior to the
cointegration analysis we first examine the stationarity of the data set using the Augmented Dickey
Fuller (ADF) test described by Dickey and Fuller (1979). We estimate the following regression

on the level and first difference of the logged series of money supply and stock prices:

k
AX;=8+ ax,_;+zfp.-ﬁxz-f+4un (l)
i=1

where, A is the first-difference operator; x, is the series tested; and g, is a covariance stationary
random error .The appropriate number of lagged difference (k) is determined by Akaike Information
Criteria (AIC) due to Akaike (1970). Optimal choice of lag length removes autocorrelations in
the error term. The null hypothesis of unit root, lal=1, is tested against alternative of stationarity,
lal<1. The critical values for the test are developed by MacKinnon (1991). Evidence of difference
stationary (i.e. series are I(/)) is a precondition for proceeding with the EG test.

EG proposed a cointegration analysis for time series that are difference stationary, i.e. I(/)
series. Cointegration suggests that certain pairs of economic time series are linked by a long run
equilibrium force. Variables that are cointegrated may diverge from an equilibrium path momentarily
but in the long run they obey a common force of attractor that links them together. EG show that
it is possible for two variables to be I(1) and yet their linear combinations to be I(0).1f such is the
case the two variables are said to be cointegrated. The EG test calls for testing the stationarity of

the error series derived from a cointegration regression, i.e. an ordinary least squares (OLS) regression
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seeween the level of the I(1) series. For our case we run the following cointegration regression

sesween money supply and stock indices:

[NDEX, = (,bo 22 (ijONEY, ol o (2)

The ADF test described above is used to test for stationarity of the error series, v,. If the null
sspothesis of unit root can be rejected, money supply and stock prices are comtegrated Thus,
ey are linked by a common force of attractor in the long run. An insight into the dynamics of
sssmtesrated series can be represented by an error correction representation. Conditioned on the
sesults of the cointegration test, we then examine the dynamic pattern of the long run relationship

sesween money supply and stock prices based on the following error correction model (ECM):

p q
MINDEX , = 6+ yv ., + 3 6, ; AINDEX . + 3 8y, j AMONEY ,; + Vi, 3)
j=1 j=1

Eguation 3 is the ECM that explain the long run dynamic between changes in stock prices and
shanges in money supply. We regress the one period lag of the error series of the cointegration
segression (Equation 2) and lagged first difference of stock prices and money supply on the first
gisference of stock prices. The optimal lag for the lagged terms, p and g, are determined based on
2 sequential process similar to Hsiao (1979a, 1979b). First we estimate an autoregressive process
with only the lagged dependent variables entering the equation and choosing the optimal number
of lags, p, that minimizes AIC. With p chosen, the equation is expanded to include lagged values
of money growth and lag length g is determined in the same manner as described. The sequential

grocess minimizes the computational difficulties to search for optimal lag length.

The variable of interest is the speed coefficient, y, that reflects the sensitivity of stock price
=ovement toward previous deviation from the long run equilibrium path dictated by patterns in
money supply. The coefficient carries negative sign reflecting the correction adjustment mechanism
/i 2. positive deviation in period - requires reverse correction in the following period t and vice
versa). Null hypothesis of zero adjustment is tested. Significant role for money supply in determining
she long run path for share indices is achieved with the rejection of the null hypothesis. We perform
e estimates using the Malaysian and U.S. money supply separately. Thus, we have two sets of
sstimates for the speed of adjustment denote as y,, and Y, for estimation employing the Malaysian
#nd U.S. money supply respectively. Comparative anlysis between these speed of adjusments
provide us an insight into the relative response of Malaysian stock prices toward domestic and

foreign money supply changes.
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3. EMPIRICAL RESULTS AND DISCUSSIONS

Table 2 provides the ADF unit root test for all the series tested. Reported statistics in the first
column indicate that stock prices and money supply series are non-stationary. None of the null
hypothesis of non-stationarity can be rejected at the level form. Unit root hypothesis can only be
rejected significantly when these series are first differenced. Thus, stock prices and money supply
series are differenced stationary I(1) series allowing us to proceed with the cointegration analysis
proposed by EG. Cointegration regression (Equation 2) is estimated using the Malaysian and
U.S. money supply data for the whole and two sub-periods. The next six columns of Table 1
provide the ADF test on the estimated error series derived from Equation 2 for respective time
periods and money supply data. The null hypothesis of zero cointegration is strongly rejected at 5
percent significance level for all estimations with minor exception for the Property sector that
carries no evidence of cointegration for sub-period analysis. However, for the whole period,
cointegration between stock prices and money supply (domestic and foreign) is supported significantly.
This indicates that Malaysian stock market performance response t0 both sets of monetary information.

Domestic and foreign monetary policy influence stock market performance in the long run.

An insight into the dynamic adjustment of stock prices to changes in money supply is provided
by the ECM estimations (Equation 3). We report the estimated speed of adjustment coefficients
(v, and ;) for the whole and sub-periods analysis in Table 3. A quick glimpse on the coefficients
of determination (R?) indicates that there are other explanatory variables that influence movement
in stock prices. Lagged stock performance and growth of money supply explain only some portion
of current movement in stock prices. This however does not dismiss the importance of money
supply changes in influencing the long run path for stock prices. On average the explanatory
power of the Malaysian money supply equation is 21, 20, and 18 percents for sub-period 1, sub-
period 2, and whole period respectively. Across indices, for the whole period Malaysian money
supply explains Composite index the most with R? of 23 percent. On the other hand, the U.S.
money equation explains 45, 22, 16 of variation in stock prices for sub-period 1, sub-period 2,
and whole period respectively. Across indices, for the whole period Property index is the most

affected by changes in the U.S. money supply with an R? of 21 percent.

All of the speed coefficients (y,, and y,;) carry negative signs consistent with the error correction
process described earlier. As a whole these coefficients are significantly different from zero indicating
that in the long run stock price adjusts significantly to its past deviation from the long run path
set by changes in money supply. Analysis of sub-periods indicates insignificant adjustments toward
changes in the U.S. money data during the first sub-period. This is true for the Composite, Finance

and Property Index. Nevertheless, the case is reversed for the second sub-period. In the second
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“ws-seniod, long run movement of stock prices are significantly tied to changes in both, the domestic
W foreizn money supply. We interpret this as evidence of the impact of market liberalization
Wt =ohalization that increased the exposure of domestic stock market to external events particularly
Wwe of the developed nations such as the U.S.. The influx of foreign investors in developing
“wwck markets such as Malaysia through the liberalization process and the increasing interaction
W scomomic activities between Malaysia and the United States through the process of globalization
“wsesed Malaysian stock market to variation in foreign monetary policy, in particular the changes

» L S_money supply.

W= then compare the relative strength of the long run influence of Malaysian and U.S. money
“wse'y on Malaysian stock performance in Table 4. This is proxied by the ratio between the two
swpesd of adjustment, i.e., v,/ Y,,. A ratio greater than 1 indicates the increasing importance of the
. & money supply in dictating long run path for Malaysian stock prices. In the first sub-period
Walsysian money supply dominates the long run path of stock prices indicated by the ratio of less
“am 1. However, the ratio of the speed coefficients is greater than 1 for all indices in the second
wus-period indicating stronger adjusment to changes in the U.S. money supply. Relatively the
wmereasing importance of the U.S. money supply on the long run path in the second sub-period is
wromger in the case of the Industrial and Finance Indices. Thus, overtime, monetary conditions
woroad exert increasing influence on the performance of Malaysian stocks. Nevertheless, this
swwdence does not reject the importance of domestic monetary conditions in setting movement in
Lomestic stock prices. For the whole period analysis domestic money still dominates variations
= stock prices. Therefore, domestic and foreign monetary conditions should be given serious
w=ention in gauging domestic stock market performance. With increasing degree of liberalization
wad globalization, foreign monetary conditions play increasing role in determining performance

o¢ stocks in developing nations.

4. SUMMARY AND CONCLUSIONS

We investigate the influence of monetary conditions, i.e. changes in money supply, on the
performance of stock prices in developing economy such as Malaysia. Our goal is to dictate a
long run relationship that might exist between the two variables as shown by other researchers
wsing data from developed financial markets. We enhance the understanding by examining the
afluence of two sets of monetary data, i.e. , domestic and foreign money supply data represented
&y the U.S. money supply. Our results support the important role of monetary conditions in determining
stock market performances. Malaysian stock prices are found to be cointegrated with both the
domestic and foreign money data. The findings also highlight the implication of financial market

liberalization and the increasing degree of economic globalization. As a small open economy that
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significantly relies on world economic performance, the reaction of Malaysian stock prices to
foreign money supply increase parallel with the process of economic globalization. Thus, investors
must incorporate domestic and foreign monetary conditions in forecasting stock market performance.
Greater attention should also be given to foreign monetary policy as financial market are liberalized

in line with economic globalization.
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Table 2: Unit Root Test on Stocks Indices, Mone

Regressions

Capital Markets Review Vo

y Supply and Residuals of Cointegration

1. 10 No. 2, 2002

r Whole Period Sub-period 1 Sub-period 2
(1982:14999:12) (1982:1-1987:12) (1988:1-1999:12)
First
Stock Index Level | Difference Residuals | Residual Residuals | Residual Residuals | Residual
(MSA) (USA) (MSA) (USA) (MSA) (USA)
Composite .1.586 | -4.003" -2.896" -2.980™ -2.592" -2.782% -2.0517 -2.301"
(10) (C)] (10) (10) 4) (4) @ )
Industrial -1.536 -9.137" -2.698" I L -2.838" -2.795" -2.036%* -2.206"
(2) (2) (1) (10) (2) 2 ()] )
Finance -1.622 -4.3397 -3.325" -2.782% 7971 -2.309™ -2.004%* -2.001"
(8) ] (an (8) (2) (4) (0)
Propertics -2.164 3g:713 01410 -2.554" -1.618 -2.123° -0.088
(10) (2) (10) (10) ()] (4 (1)
Money 2552 | -3.6417 - > - - -
(Malaysia) (12) (12)
Money (USA) -2.011 -3234" - - - - -
(5) 4)
|k
Notes:
1. Double asterisks indicate significance at the 5% level.

3. The critical values for the ADF tests are
4. Figures in parentheses are optimal lag that

developed by MacKinnon (1991).

removes autocorrelations in error term of Equation 1.
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Table 4: Relative Strength of Adjustment toward Domestic and Foreign Money

Index Whole Period Sub-period 1 Sub-period 2
(1982:1-1999:12) (1982:1-1987:12) (1988:1-1999:12)
Composite 0.457 1.032 1.040
Industrial 0.645 0.918 1.481
Finance 0.565 0.519 1.490
Property 0.771 0.654 1.217
Notes:

1. The reported figures are ratios of speed coefficients (Vs / Yy

) derived based on the ECM in Table 3.






