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ABSTRACT

The main purpose of this study is to investigate the relevance of stock price
and foreign opportunity cost variables to the money demand function in
Malaysia using quarterly data over the period of 1982:1 to 1998:2 by
employing recently developed econometric techniques of cointegration
and error correction modeling. To take into account the effect of Asian
Financial Crisis in mid 1997 on the behavior of the demand for money
in Malaysia, the sample period is divided into two sub-samples: 1982:1
to 1996:4 and 1982:1 to 1998:2. The results provide evidence that the
crisis somewhat affect the behavior of the money demand. The results of
the study also show that the real money balances, real income, money s
own rate of return, the rate of return of alternative assets, stock prices,
expected exchange rate depreciation and foreign interest rate are cointe-
grated suggesting the existence of a stable long run relationship among
them in spite of the financial liberalization and innovation process that
the Malaysian financial system has been experiencing. In addition, the
results also indicate the dominance of wealth effect over substitution effect
and the presence of currency substitution in Malaysia.

Keywords: stock prices; foreign opportunity cost; money demand,; coin-
tegration

ABSTRAK

Tujuan utama kajian ini ialah untuk menyiasat kerelevanan harga stok
dan pembolehubah kos melepas asing dalam fungsi permintaan wang di
Malaysia dengan menggunakan teknik kointegrasi dan model pembetulan
ralat. Analisis dijalankan menggunakan data sukuan bagi jangkamasa
1982:1 hingga 1998:2. Bagi mengambilkira kesan krisis kawangan Asia
pada pertengahan tahun 1997 ke atas gelagat permintaan wang di Ma-
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laysia, sample data dibahagikan kepada dua jangkamasa; 1982:1 hingga
1996:4 dan 1982:1 hingga 1998:2. Hasil kajian menunjukkan krisis
kewangan mempunyai kesan keatas gelagat permintaan wang. Hasil
kajian juga menunjukkan baki benar, pendapatan benar, kadar pulangan
wang, kadar pulangan asset alternatif, harga stok, penurunan nilai kadar
tukaran asing dijangka, dan kadar faedah asing adalah berkointegrasi. Ini
menunjukkan keujudan hubungan jangka panjang yang stabil antara pem-
bolehubah tersebut walaupun sistem kewangan negara mengalami proses
liberalisasi dan inovasi. Di samping itu, hasil kajian juga menunjukkan
kesan pendapatan adalah lebih dominan berbanding kesan penggantian
dan keujudan penggantian matawang di Malaysia.

INTRODUCTION

There are numerous empirical studies on the demand for money in Ma-
laysia [Among others, Semudram (1982), Hamzaid (1984), Roslan and
Muzafar (1987), Tan (1997), Marashdeh (1997), and Mansor (1987)]. All
these studies may be categorized either as single equation studies or as a
part of macro econometric models of the Malaysia economy.

In addition, the estimation technique used were either conventional,
using Ordinary Least Square (OLS) estimation or using Partial Adjustment
Framework except for Tan (1997), Marashdeh (1997), and Mansor (1997)
which used the cointegration and error correction technique. In estimat-
ing these money demand function, time series data on variables like the
nominal or real income, the rate of interest, and the rate of inflation were
used. It is well documented in the econometric literature that an estimate
of OLS regression model can be spurious from regressing non-stationary
series with no long-run relationship or no cointegration (Eagle & Granger
1987). The estimation problems arise when time series variables like the
real gross domestic product and the monetary aggregates (M1, M2 or
M3) may have strong trend behavior, hence providing spurious estimation
results that may lead to bias and inconsistent estimates.

Furthermore, previous studies in Malaysia ignore issues like rapid
changes in financial environment, the dominance of wealth effect over the
substitution effect and the currency substitution effect. It is argued that,
rapid changes in financial environments such as financial innovations
and the growth of equity market especially the stock market may be also
affects the money demand function in Malaysia.

According to Friedman (1988), an increase in stock prices will affect
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the demand for money through a positive wealth effect and a negative
substitution effect. The positive wealth effect may due to three factors:
first, the implied increase in nominal wealth; second, the portfolio adjust-
ments from risky assets to safe assets; and finally, an induced rise in the
volume of financial transactions which will require higher money balances
to facilitate them. On the other hand, the negative substitution arises from
the notion of opportunity cost of holding money, where as the increase in
the equity prices makes the holdings of monetary assets less attractive.
Thus there may be a shift from money to stocks.

Thornton (1998) noted that the dominance of the wealth effect over
the substitution effect, i.e. an increase in the stock price means higher
money holdings, requires easier monetary growth for a given target of
a nominal income or inflation during periods of increasing stock market
prices. By contrast, if the substitution effects dominance i.e. the increase
in the stock prices means less money demand, then tighter monetary
policy is needed.

The relationship between the demand for money and the expected
depreciation of the exchange rate has been fully documented by earlier
empirical studies such as Bahmani-Oskooee and Malixi (1991), Marash-
deh (1995 and 1997) and Tan (1997). The currency substitution literature
provides evidence of how the exchange rate influences the demand for
money. Currency substitution postulates that when the exchange rate de-
preciates, it implied that the expected return from holding foreign money
increases, and hence, agents would substitute the domestic currency to
foreign currency.

However, according to Tan (1997), the impact of domestic currency
depreciation on the domestic demand for money can be either positive or
negative. The impact can be negative if the domestic currency deprecia-
tion leads public to anticipate a further depreciation, increase incentive
for them to hold for foreign currency against domestic currency. On the
other hand, a positive influence can result if the depreciation heightens
expectation that the domestic currency would rebound, thus inducing
people to hold more domestic money.

The presence of these factors like the rapid development of the finan-
cial sector and the expected depreciation of exchange rate on the demand
for money may have important implications for monetary policies. The
failure to incorporate these factors in the money demand function will
result in model miss-specification and bias in estimation of the money
demand function.

In Malaysia, the government has played very important role to attain
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desirable objective such as sustainable economic growth and price stability
through the Central Bank of Malaysia by using effective monetary poli-
cies. So, an accurate money demand analysis that incorporates the above
mention issues must be undertaken to provide policy maker with correct
information for their decision-making.

Hence, the primary objective of this paper is to investigate the
relevance of stock price and foreign opportunity cost variables in the
money demand function of a small open economy like Malaysia using
quarterly data for the period 1982:1 to 1998:2.

The rest of the paper is organized as follows. Section 2 discusses
the Malaysian financial system with regard to its development and the
composition of the money stock. Section three reviews some empirical
evidence from previous studies on the demand for money in developing
countries. Section four describes the specification of the model and the
data employed in this study. Section five discusses the estimation results.
Finally, chapter six summarizes the findings of the study and provides
some policy implications.

THE MALAY SIAN FINANCIALDEVELOPMENTS

During the study periods, we have seen the economy going through the
recession’s years of 1985-1986 and the subsequent recovery of Malay-
sian economy after that. For the boom periods of year 1987 to 1994, the
Malaysian economy achieved an average annual growth rate of about
8%. Besides that, the study period also witnessed the deregulation of
interest rates on loans and deposits as well as the introduction of several
measures to deregulate the financial market to make sure the market is
more competitive.

Like other countries, Malaysian financial developments went rapidly
including the liberalization of interest rates, financial innovations and
rapid growth of capital and derivatives markets. The financial liberal-
izationbegan with the deregulation of interest rates on October 1978 by
allowing banks to determine their own deposit rates. This deregulation
wassuspended from October 1985 to January 1987 due to tight liquidity in
the market and world economic recession. During this period, commercial
banks were required to peg their deposit rates of up to one-year maturity to
the deposit rates of the two leading domestic banks. The deregulation was
resumed on February 1987. The deregulation of the interest rates created
more competitive environment in the Malaysian banking industry.
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In 1983, the authority introduced the base-lending rate (BLR), to which
the banks were asked to peg their lending rates to. Additionally, during the
period under-study, the financial markets have witnessed the introduction
of several new financial products and technological changes. The news
financial products include Negotiable Certificates of Deposits (NCDs),
Bankers Acceptance (BAs) in 1979; non-interest bearing Government
Investment Certificates (GICs) in 1983; mortgage-backed bonds in 1987,
Floating Rate Negotiable Certificates of Deposits (FRNCDs) in 1988; Re-
purchase Agreement (Repos), Credit Cards and various Islamic financial
instruments since 1983. In addition, technological changes include the
introduction of Automated Teller Machines (ATMs) in the mid 1980s and
Electronic banking and Tele-banking in the early 1990s.

The capital markets in Malaysia comprise of the conventional and
Islamic markets for medium and long-term financial assets. The conven-
tional markets consist of two main markets that are the equity market
dealing with corporate stocks and shares, and the bond markets dealing
with public and private debt securities with maturity exceeding one year.
Complementing the banking system in its function as a financial inter-
mediary, these markets have increased in importance during the period
1988 to 1999.

A strong infrastructure and a comprehensive legal, regulatory
and administrative framework have facilitated the development of the
capital markets. Overall, the capital markets played a significant role in
the economy. In this regard, the markets allocated financial resources
for economic activity and growth through promoting and mobilizing
savings and in providing long-term finance for both the public and private
sectors. The ratio of net funds be raised in the capital markets to loans
extended by banking system rose from 0.6 during 1988-97 to 3.2 in
1998.

Among the various markets, equity market is the most matured. The
primary roles or functions of the equity market is to intermediate between
the needs of firms and investors. In addition, it also facilitates several
related functions; especially risk diversification, information acquisition
about firms, corporate governance and savings mobilization.

Since the formation of the Kuala Lumpur Stock Exchange (KLSE)
in 1973, the funds raised from the market, which totaled RM86.5 billion
during 1988-August 1999, accounted for 46% of total funds sourced from
the capital markets. Four major developments were significant during
this period.

First, the failure of a listed company necessitating a three-day
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suspension of trading on the KLSE in December 1985, and subsequent
reforms in the form of corporatisation of the stock broking industry;
establishment of the Panel on Takeovers and Mergers; as well as the set-
ting up of an early warning unit in the KLSE. More significant was the
split between the KLSE and Stock Exchange of Singapore (SES) in 1989
and the consequent emergence of the “over-the-counter”” market, Central
Limit Order Book International (CLOB). Nevertheless, trading in CLOB was
discontinued from 16 September 1998 following the announcement of the
KLSE measures to enhance transparency on 31 August 1998.

Second, modernization efforts by the KLSE were stepped up so that
by early 1995, the trading system comprised the System on Computerised
Order Routing and Execution (SCORE), a central order matching computer
system, WinSCORE, the broker’s end trading system. Coupled with the
full immobilization of counters in the KLSE through developing a central
depository system, the KLSE was transformed into a world-class stock
exchange.

Third, during the “super-bull” run period in 1993, the performance
of the stock market was outstanding, in that share prices and turnover
registered new record highs. In this regard, the KLSE Composite Index
reached the all-time high record of 1,341.46 points on 5 January 1994,
while the total turnover in 1993 exceeded the combined turnover for the
previous two decades.

Finally, the stock market experienced its sharpest correction ever as a
consequence of the Asian Financial crisis in 1997, which led to outflows
of capital and the economic recession in 1998. The KLSE Composite Index
closed at its lowest level in 11 years at 262.70 points on 1 September 1998.
However, following the introduction of selective exchange controls and
the introduction of measures to maintain systematic stability, strengthen
market intermediaries, improve market transparency and corporate gover-
nance, the KLSE Composite Index turned around and increased to 738.28
points at 19 October 1999.

On the other hand, during the period 1980-1986, the average market
capitalization was RM62 billion. It increased to RM74 billion in 1987 and
to RM807 billion in 1996. But following the Asian financial crisis in 1997
and economic recession in 1998, the average market capitalization fell to
around RM375 billion during the period 1997-98. In comparison to other
markets, Malaysia was ranked twenty-third in the world in 1998, being
the largest market in ASEAN and seventh in Asia.

The Government securities market had traditionally dominated the
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ringgit bond market. In spite of the rapid growth of the primary market
in the 1970s and 1980s, the secondary Government securities market was
relatively inactive. This continued in to the decade of 1988-August 1999
on account of the holding bias created by the captive market conditions,
limited supply of Malaysian Government Securities (MGS) during the
period 1988-97 as well as steady and regulated yields during the period
1988-90.

The decade witnessed the setting up of the private debt securities (PDS)
market to complement the Government securities and equity markets,
following the policy to promote the private sector as the main engine of
growth in the economy in the mid-1980s. The increasing importance of
the market was reflected in its share of 35.8% of funds raised in the capital
markets during the decade.

Accompanying the upsurge in the demand for capital and the devel-
opment of the capital markets, was the emergence of the need for risk
management facilities and hence, derivatives markets offering additional
financial products. Although commodity futures were traded on the Kuala
Lumpur Commodity Exchange as early as 1980, financial futures first
emerged in 1995 with the introduction of the Kuala Lumpur Stock Ex-
change Composite Index Futures (FKLI) on the Kuala Lumpur Options
and Financial Futures Exchange (KLOFFE) in 1995, and the 3-month
Kuala Lumpur Inter-bank offered Rate futures on the Malaysia Monetary
Exchange (MME, renamed the Commodity and Monetary Exchange of
Malaysia (COMMEX) in 1996.

Establishment of the financial futures markets was initiated by put-
ting in place the legal and regulatory framework. This involved enacting
the Futures Industry Act 1993, empowering the Ministry of Finance
to regulate the trading of futures contracts. The Ministry subsequently
empowered the Securities Commission (SC) to regulate the industry, while
KLOFFE and COMMEX were allowed to operate as self-regulatory front-
line regulators. Besides setting up KLOFFE and COMMEX, the Malaysian
Derivatives Clearing House Bhd. (MDCH) was established in 1995 to clear
contracts traded.

LITERATUREREVIEW ONMONEY DEMAND
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The study on money demand in developing countries has not yet been
done extensively. One of the reasons is that the financial markets in
developing countries have not yet reached a well-developed state. As a
consequence, the rate of interest does not imply the real opportunity cost
of holding money and also most of the researchers have a problem in
obtaining the data.

However, there were several studies that have done in developing
countries like Malaysia. Hamzaid (1984) used quarterly time series data
for the period 1967 to 1981 to determine the effects of foreign interest
rate on Malaysian money demand function by using both the OLS and
Hatanaka’s residual-adjusted Aitken estimation techniques. He found that
in addition to real income and local interest rate, foreign interest rate also
has significant effects on Malaysian money demand function. Hamzaid
also studied the role of real income, interest rate, and the rate of inflation
on Malaysian money demand function for the same period. The variables
used in this study were M1, M2, consumer price index, gross national
product and the interest rate of nine months time deposits. The result of
this study showed that, for M1, the Malaysian money demand was a func-
tion of real income and interest rate. For M2, however it was not only a
function of real income, interest rates but also a function of inflation rate.
The demand for M2 was more sensitive to the rate of inflation than the
rate of interest. In addition, the stability test indicates that the Malaysian
money demand functions were unstable over time.

Mansor (1987) carried out an empirical study on the demand for
money in Malaysia for the period 1967 to 1984 by using an adjustment
mechanism in the model. The results showed that the Malaysian money
demand influenced by real income, nominal interest rate, expected rate
of inflation and the price level.

Roslan and Muzafar (1987) also conducted an empirical work to
determine whether Malaysian money demand function has to use real or
nominal partial adjustment model. They used time series data for the period
1961 to 1983. The variables used in this study were monetary aggregates,
M1, M2, M3, consumer price index, gross national product and 3-month
Treasury bill rates as proxy to the rate of interest. The results showed that
Malaysian money demand function for both specifications were unstable.
However, the real specification has more precise predictive power than
the nominal specification. He concluded that money demand function for
Malaysia could use both specifications.

Marashdeh (1995) specified the demand for money in Malaysia as
a function of real income, own rate of return, interest rate on alterna-
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tive assets, real effective exchange rate and lagged money balances. He
reported that the demand for narrow money is influenced by income,
3-month treasury bills rate, and the lagged money balances; whereas M2
is affected by real income, own rate of return (6-month mode deposit
rate), 3-month treasury bills rate and lagged money balances. The results
also indicate that the real effective exchange rate has a negative impact
in the short run, but it has no impact in the long run. However, the study
does not check for the degree of cointegration among the variables (the
presence of spurious correlation problem among the variables).

Marashdeh (1997) used the cointegration and error correction methods
to estimate the Malaysian money demand (M1) with monthly data over
the 1980:1 to 1994:10 period. The results suggest that the variables are
significant in influencing the demand for money in Malaysia in the short
run are income, expected inflation rate, the rate of return on 6-month
mode deposit rate, expected depreciation of the exchange rate, seasonal
dummies, and the error correction variable from the long run demand
for money.

Tan (1997) also estimated the money demand function using MO, M1
and M2 to assess the role of financial developments in the structural stabil-
ity of the function using quarterly data from 1973:1 to 1991:4. He specified
the real money demand to be a function of real gross domestic product,
money’s own rate of return, rate of return on alternative assets, and the
exchange rate index. The results indicate the presence of a cointegrating
vector that governed the long run money demand functions. In ad-
dition, the results suggest the presence of structural instability in the long
run relationships between real money demand and its determinants.

Gurley and Shaw (1960) argued that financial innovations by increas-
ing the number of substitutes for money would increase the interest elastic-
ity of money demand. According to Friedman (1988), an increase in stock
prices will affect the demand for money through a positive wealth effect
and a negative substitution effect. The positive wealth effect arises from
the implied increase in nominal wealth, the portfolio adjustments from
risky assets to less risky assets and the increase in the volume of financial
transactions. On the other hand, the negative substitution arises from the
notion of opportunity cost of holding money, where as the increase in the
equity prices makes the holdings of monetary assets less attractive.

Bahmani-Oskooee and Pourheydarian (1991) estimates the money
demand function for UK by using quarterly data over the floating
exchange rate period 1973 to 1987. The findings showed that the real
effective exchange rate had a significant effect on the demand for money
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in UK for both short run and long run. Since the long run exchange rate
elasticity of the demand for money in UK was positive, it was concluded
that an increase in real effective exchange rate, i.e. the depreciation of the
British Pound would increase the demand for money. Hence, it has led to
a decrease in the effectiveness of a given monetary policy.

Leventakis (1993) examined empirically the role of currency substitu-
tion and capital mobility in affecting money demand in major industrial
countries over the floating exchange rate period. The empirical results
provide evidence of capital mobility in the case of one or both monetary
aggregates for all seven countries. However, the findings could not provide
evidence of currency substitution in the selected countries.

Arize and Shwiff (1993) estimates the broad money demand for Ja-
pan over the period from 1973 to 1988 by using cointegration approach
and error correction modeling. The empirical findings suggest that the
explanatory variables that significantly influence the real broad money
demand in the short run are changes in real exchange rates, inflation and
interest rate spread. However, in the long run, the variables that influence
money demand on real broad money are real income, wealth and real
exchange rate. Their results suggest that monetary policy actions aimed at
stabilizing the economy and counteracting the impact of external shocks
must take into account the response of domestic money demand to these
external factors.

Moghaddam (1997) estimates the M2 demand for money using an
error correction model for the period 1959:1 to 1987:4 and two sub-
periods 1959:1 to 1973:4 and 1974:1 to 1987:4. The findings suggested
that lower interest and price elasticity for money demand in the second
sample in which money substitutes proliferated or in the era of financial
innovations.

Michael (1998) estimates the German money demand function
quarterly over the period 1975:1 to 1996:4. The results show that money
demand in German is remarkable stable. The author also suggests that
the preconditions for monetary targeting in Germany still apply, as there
is also a long run relationship between money and prices. This stable
relationship may be a contribution to a stable European demand for
money.

Obben (1998) found that narrow money is quite responsive to changes
in real income and interest rate in both short run and long run. Broad
money is income inelastic regardless of the time horizon. However it is
interest rate inelastic in the short run but interest rate elastic in the long
run. Price elasticity of money demand is negligible in the short run but
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quite significant in the long run. Changes in the proportion of commer-
cial bank assets placed in foreign money markets do not seem to affect
demand for narrow money but their effect on the demand for broad money
is both direct and significant.

Martin and Winder (1998) carried an empirical analysis of the de-
mand for money in the European Union as a whole over the period 1971
to 1995, with particular focus on the impact of financial wealth. The
empirical evidence shows a substantial impact on the demand for M2 and
M3, but not for M1. The findings may explain the remarkable in of the
broad monetary aggregates over the last decade. Hence, by taking into
account the growth of wealth, the monetary expansion has been fairly
modest. The evidence thus indicates that the strong increase of M2 and
M3 should be attributed to portfolio investment considerations rather than
to an expansionary monetary policy.

MODEL SPECIFICATIONAND DATA

From previous empirical literatures, the demand for real money balances
is determined by a scale variables and the opportunity cost of holding
money variable (Sriram 2001). The general specification for long-term
money demand function can be stated as below:

M/P = £ (S, OC)

Where the demand for real balances M/P is a function of the chosen scale
variable (S) to represent the economic activity and the opportunity cost
of holding money (0OC). M stands for the selected monetary aggregate in
nominal term and P for the price level. Given the above general framework,
there were a lot of issues concerning the selecting and representation of
variables, modeling and estimation.

Previous literature showed that money demand has been estimated
for various aggregates, their components, or certain combination of these
components. Scale variable is used in the estimation as a measure of
transactions relating to the economic activity. It is usually represented by
variables expressing income, expenditure, or wealth concept. The price
variable is selected to follow closely scale variable, although consumer
price index is the most commonly used measure.

One of the most important aspects of modeling the demand for money
is the selection of appropriate opportunity cost variables. The literature has
shown that studies, which paid inadequate attention on this matter, will
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produce poor results. There are two major ingredients: (i) own-rate and
(i1) alternative return on money. The former happens to be very important,
especially if the financial innovation has been taking place in an economy
(Ericsson 1998). The latter involves yields on domestic financial and real
assets for a closed economy, and additionally on foreign assets for an open
economy. A number of instruments are available to represent the yields
on domestic financial assets. Usually, the yield on real assets is proxied
by the expected inflation.

On the other hand, the return on foreign assets usually represented
by the foreign interest rate or exchange rate variable. As a result, prior to
selecting appropriate opportunity cost variables, the researchers should
pay careful attention on evaluating macroeconomic situation and deve-
lopments in the financial system (including institutional details and the
regulatory environment), and the degree of openness of the economy.

Economic theory provides some guidance in reference to the relation-
ship between demand for money and its determinants. As the scale variable
represents the transactions or wealth effects, it is positively related to the
demand for money. The money own rate of return is expected be positively
related to the demand for money as the higher the return on money, less
the incentive to hold alternative assets as money. Conversely, higher the
returns on alternative assets, lower the incentive to hold money, so the
coefficients of alternative returns expected to be negative.

On the other hand, the expected inflation generally has negative
effect on the demand for money, as agents prefer to hold real assets as
hedges during the rising inflation periods. The foreign interest rates are
also expected to have negative influence on demand for money. This is
because as increase in foreign interest rates potentially induce the domestic
residents to increase their holding of foreign assets and reduce the local
money demand. Similarly, the expected exchange depreciation will also
have a negative relationship. An increase in expected depreciation implies
that the expected returns from holding foreign money increase, and hence,
agents would substitute the domestic currency for foreign currency.

As a consequence, the demand for money in Malaysia is assume
to depend on a scale variable and the opportunity cost variables. The
measured real income as a scale variable is proxied by the real industrial
production index." This is due to the unavailability of either quarterly data
on real gross domestic product or real gross national product. Although
quarterly figures can be generated from annual data, we decide not to use
such method since the possibilities of measurement errors are large in such
cases. If measurement errors are correlated with the independent variables,
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the use of OLS may lead to biased and inconsistent estimates. Hence, we
just use the real industrial production index as a proxy to real income.

The selection of opportunity cost variable is one of the most important
aspects in modeling the demand for money. The appropriate rate of return
on money is saving deposit rate. The 3-month treasury bills rate is used to
represent the alternative return on money because the market is sufficiently
liquid in Malaysia and the data are readily available.

To account for the openness of the economy, the exchange rate vari-
able that is represented by exchange rate index”and foreign interest rate
represented by US 3-month treasury bills rate are added to the model to
capture the substitution between domestic and foreign currencies. The
stock price variable is also include in the model and is proxied by the
Kuala Lumpur Composite Index (KLCI).

Base on the arguments, the long run money demand function be
specified as follows:

Mt =f(Yt7 Rh ARt, St’ Eb FRt) (1)

Where M, is the real balance (M, / P,), Y, is the real income level, R; is the
rate of return on money, AR is the alternative return on money, S, is the
stock prices, E, is the exchange rate measure, FR, is the foreign interest
rate, and P, is the price level.

All variables are in natural logarithmic form. We employed two
alternative monetary aggregates for the dependent variable M,, namely
M1 and M2. As in the theoretical models, the empirical model generally
specifies the money demand as a function of real balances (Laidler 1993).
Using real money balances as the dependent variable will also mean that
the price homogeneity is explicitly imposed to the model. Furthermore,
there are less severe econometric problems associated with using real
rather than nominal balances as the dependent variable (Johansen &
Juselius 1990).

The scale variable, the real income level (Y)) is proxied by the real
production index, represents the transactions or wealth effects. Hence, it
is expected to be positive related to the desired money balances.

Ry, the rate of return on money is proxied by the saving deposit rate.
So, the coefficient of the saving deposit rate is expected to be positive
since it represents the own rate of money. Hence, the higher the return on
money, the less incentive to hold alternative assets compare to holding
money.

Conversely, AR, represent the rate of return of alternative assets that
proxied by the 3-month treasury bills rate. Since, the higher the returns on
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alternative assets, lower the incentive to hold money, therefore the coef-
ficient of the 3-month treasury bills rate is expected to be negative.

The coefficient of stock prices (S,) variable can have positive or nega-
tive signs. The sign depends on whether a substitution effect or wealth
effect dominates. If wealth effect is larger than the substitution effect, an
increase in the stock price means higher money holdings. The economic
agents would increase their demand for money balances for transaction,
precautionary and speculative purposes since they became wealthier as
increase in stock price. Hence, the coefficient of stock price variable is
expected to be positive. On the other hand, if substitution effect dominates,
increase in the stock prices means less money demand. Therefore, the
coefficient of the stock price variable is expected to be negative.

The impact of exchange rate (E,) on the domestic demand for money
also can either be positive or negative. If the currency depreciation leads
the public to anticipate further depreciation, then it exerts a negative influ-
ence on money demand. Furthermore, an increase in expected depreciation
implies that the expected return on holding foreign money increases. As
a result, agents would substitute domestic currency for foreign currency.
On the other hand, if public anticipate an appreciation of exchange rate,
it is expected to have a positive influence on the money demand. This is
because, when appreciation of exchange rate is anticipated, the expected
return on holding foreign money decreases. Hence, agents would substitute
foreign currency for domestic currency.

An increase in foreign interest rates will induce domestic residents to
increase their holding of foreign assets that will be financed by drawing
domestic money holdings. Therefore, the foreign interest rate variable
(FRy) is expected to have negative influence on the domestic money
demand (Arize 1994 & Khalid 1999). Hence, the coefficient for FR; is
expected to be negative.

Base on the above argument, the empirical money demand function
use in this study is as follow:

M, =/ (RIPL, SD,, TB, CI, ERI, FTB) )

Where M, is the real balance (M, / CPL,), RIPI, is the Real Industrial Produc-
tion Index (1990=100), SD is the Saving Deposit rate, TB, is the 3-month
Treasury Bills rate, CI, is the Kuala Lumpur Composite Index, ERI, is the
Exchange Rate Index (1990=100), FTB, is the US 3-month Treasury Bills
rate and CPI, is the Consumer Price Index (1990=100).

For the convenient of estimation, the formulation for M1 and M2
can be rewrite as follows:
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Model 1
Ln M, = B, + BLnRIPL, + B,LnSD, + B;LnTB, + B,LnCl, + BsLnERI,
+ BéLnFTBt + € (3)

where e;; is the random error which is assumed to satisfy the least square
classical assumptions. To summarize, the expected sign of coefficients
for the explanatory variables are as follows:

Bi, B2 > 0; B3, Bo < 0; Ps, Bs < 0r>0

Equation (2) poses several technical problems. First, are the variables
stationary in level? Non-stationary of data may lead to biased t-statistics
and hence, results of the regression become invalid. Hence, testing for
the stationary of data is a prerequisite for further analysis. Applying the
Dickey Fuller (DF), Augmented Dickey Fuller (ADF), or the Phillips-Per-
ron (PP) unit root tests can be used to determine the stationarity of data.
Second, the above equation also ignores the dynamic nature of money
demand. Therefore, to account for dynamics of the model, an error cor-
rection model could be specified in first difference as follow:

Model 2

f&acording to Phillips (1987), regression involving variables in level that
are I(1) but are not cointegrated will yield spurious results. That implies
only cointegrated variables are to be used in regressions that involve
variables in level. To solve this problem, a priori tests of stationarity
and cointegration are needed. Both the Augmented Dickey Fuller (ADF)
and Phillips-Perron (PP) tests are conducted to determine the integration
properties of the data series. The PP test is robust in the presence of auto-
correlation and heteroscedaticity.

The regression equation for the ADF test (Dickey & Fuller 1979) is
given as follows.

®)
where A is the first difference operator, t refer to time trend, and k is ad-
ditional terms in the lagged differences for the ADF test. e, is the regression
error assumed to be stationary with zero mean and constant variance. The
Phillips and Perron (1988) test is also based on equation (5) but without
the lagged differences. In both tests, null hypothesis is the presence of a
unit root. (c=0 for ADF and c=1 for PP). Selection of the appropriate lag is
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based on the information criteria provided by the Akaike’s information
criterion (AIC) and Schwartz criterion (SC).

Quarterly data from 1982:1 to 1998:2 are used in this study. We end
our sample at 1998:2 due to capital controls and fixed Ringgit-Us Dollar
exchange rate imposed by the government in September 1998. However,
since quarterly data of real gross domestic product for Malaysia is not
available for the whole study period, we used the real industrial production
index as a proxy.3 The main sources for all of the data used in this study
are the Monthly and Quarterly Bulletin (various issues) that is published
by the Bank Negara Malaysia (BNM) and the International Financial Sta-
tistics published by International Monetary Fund.

EMPIRICALRESULTS

Figure 1,3,5,7,9, 11, 13 and 15 shows the long run trends of the variables
included in the money demand function. All variables are in levels. Figures
1, 3,5, and 7 show that the log of M1, M2, RIPI, and CI respectively has
an upward trend. On the other hand, Figure 9 and 11 show that the log
of ERI and FTB has a downward trend. However, there is no discernible
trend observed for the log of SD and TB (Figure 13 and 15). Compare
with in level, the first difference log of the variables show no upward or
downward trend. (Figure 2, 4, 6, 8, 10, 12, 14 and 16).

Implementation of the Johansen procedure for cointegration requires
the determination of the order of integration of the variables entering the
vector autoregressive (VAR) model. For this purpose, following many
others studies in the literature, the Augmented Dickey Fuller (ADF) and
Phillips-Perron (PP) unit root tests were conducted. The results of ADF
and PP tests applied to the level as well as to the first difference variables
are presented in Table 1. The variables are given in column 1 and all are
in logarithmic form.

Based on the results, we cannot reject the hypothesis of a unit root
for the variables in level. Hence, they are not stationary. However, all of
the variables are stationary in first difference showed by ADF and PP tests.
Therefore, all of the variables are integrated of order one, I(1).

ESTIMATES OF LONG RUN MONEY DEMAND FUNCTION

Once the order of integration is established, the search for a unique
cointegration vector using sets of variables, which are integrated of the
same order, is carried out. Johansen’s multivariate cointegration tests
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are utilized for this purpose (Johansen 1988; Johansen & Juselius 1990).
This approach is preferred over the Engle-Granger two-step procedure
because the Johansen’s method can be used to establish the numbers of
distinct cointegrating vectors and also does not have the drawbacks of the
Engle-Granger approach to cointegration.

In applying Johansen technique, however, we need to decide about
the order of VAR. From the literatures, when data are quarterly, a common
practice is to use four lags (Choudhury 1995; Khalid 1999). The results
of Johansen multivariate cointegration test are reported in Table 2 and 3
where r indicates the number of cointegrating vectors. The trace statistics
for the VAR of 4 are reported in the table.

The cointegration tests were conducted first for M1 balances for 2
sub-samples: 1982:1 to 1996:4 and 1982:1 to 1998:2 to evaluate the effect
of Asian Financial Crisis in mid 1997 on the behavior of the demand for
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TABLE 1. Stationary test results

Augmented Dickey Fuller Test Phillips-Perron Test

(ADF) (PP)
Variable

Level First difference Level First differ-

€nce

LnM1  -1.546191 (1)* -3.434587***(3)  —1.599926 —6.121044*

LnM2  —1.280907 (0) —5.060352%(2) —1.575200  —7.048607*

LnY —3.085212 (2) —5.624373%(5) —1.294624  —7.541965*

LnR —0.633243 (0) —4.688931%*(0) —0.731868  —8.566863*

LnAR  -2.251583 (1) —4.455646%(0) -2.339219  -7.816062*

LnS —-1.030802 (0) —3.642326%*(0) -1.546006  —7.188294*

LnE —2.041439 (1) —4.836812%(1) -1.032107  —4.542903*
n =2 =3 =2 =4

*, ** and *** denotes rejection of a unit root hypothesis based on MacKinnon’s critical
value at 1%, 5% and 10% respectively.

money in Malaysia. The results are presented in Table 2. Comparing the
Likelihood Ratio (LR) test statistics with the corresponding critical values,
the null hypotheses of no cointegration is rejected at the 1% level of sig-
nificance. The LR test in panel (A) and (B) indicates 6 and 5 cointegrating
equation at the 1% and 5% significance level for the sample 1982:1 to
1996:4 and 1982:1 to 1998:2 respectively.

The cointegration tests were then conducted for M2 balances with
the same sub-sample and the results are presented in Table 3. The LR test
statistics show 5 and 4 nonzero vectors in the long run demand for M2
balances for the sample 1982:1 to 1996:4 and 1982:1 to 1998:2 respec-
tively. The results indicate a possibility of 5 and 4 stationary relationships
exist between M2 balances and its determinants within the 2 sub-samples
respectively.

Although, the trace tests suggest multiple cointegration vectors for
M1 and M2 balances, subsequent analysis is based on only one of them
i.e. the money demand function. The money demand function is based on
the traditional specification where quantity of money demand is a function
of scale variable and opportunity costs variables.

Ghatak et al. (1997, p. 221) argued that although the existence of
multiple cointegration vectors is regarded as an identification problem for
single equation cointegrating estimation, this problem, in practice, may
be solved by choosing the particular cointegrating vector where the long
run estimates correspond closely (in both magnitude and sign) to those
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TABLE 2. Trace test for cointegrating vector (M1)
(Sample: 1982:1 to 1998:2)

Likelihood 5 percent 1 percent Hypothesized
Eigenvalue ratio critical value critical value no. of CE(s), r

A: Sample: 1982:1 to 1996:4

0.860519 355.2609 124.24 133.57 None**
0.824822 246.9206 94.15 103.18 At most 1**
0.651493 151.1131 68.52 76.07 At most 2**
0.550348 93.13788 47.21 54.46 At most 3%*
0.406341 49.17744 29.68 35.65 At most 4**
0.306808 20.49770 15.41 20.04 At most 5**
0.006218 0.343067 3.76 6.65 At most 6

B: Sample: 1982:1 to 1998:2

0.849550 318.7132 124.24 133.57 None**
0.756126 203.1717 94.15 103.18 At most 1**
0.574206 117.0944 68.52 76.07 At most 2**
0.420778 65.01260 47.21 54.46 At most 3**
0.318299 31.70236 29.68 35.65 At most 4*
0.127138 8.329347 15.41 20.04 At most 5
0.000569 0.034704 3.76 6.65 At most 6

*(FF) denotes rejection of the hypothesis at 5%(1%) significance level
Notes:  L.R. test indicates 5 cointegrating equation(s) at 5% significance level
Test assumption: Linear deterministic trend in the data
Series:  Ln M1, Ln RIPI, Ln SD, Ln TB, Ln CI, Ln ERI, and Ln FTB
Lags interval: 1 to 4

predicted by economic theory and also to those obtained by some other
alternative long run estimation techniques. Other examples of using single
error correction term from cointegrating equation with multiple cointegra-
tion vectors can be found in Chowdhury (1995) and Thornton (1998).

In order to derive various long run elasticities, as well as to provide
economic interpretation to the cointegrating vectors, they are normalized
on real money balances. This can be done by Johansen’s cointegration
method. The results of a unique cointegration vectors are reported in Table
4 and Table 5 for M1 and M2 respectively.

The estimated long run M1 demand function for sub-sample one
(1982:1 to 1996:4) is as follow:
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TABLE 3. Trace test for cointegrating vector (M2)
(Sample: 1982:1 to 1998:2)

Likelihood 5 percent 1 percent Hypothesized
Eigenvalue ratio critical value critical value no. of CE(s), r

A: Sample: 1982:1 to 1996:4

0.822417 275.5992 124.24 133.57 None**
0.772208 180.5418 94.15 103.18 At most 1**
0.518542 99.17898 68.52 76.07 At most 2**
0.364888 58.97744 47.21 54.46 At most 3**
0.288618 34.00996 29.68 35.65 At most 4*
0.217069 15.27995 15.41 20.04 At most 5
0.032565 1.820884 3.76 6.65 At most 6

B: Sample: 1982:1 to 1998:2

0.758624 226.7006 124.24 133.57 None**
0.588506 139.9951 94.15 103.18 At most 1**
0.404175 85.82957 68.52 76.07 At most 2 **
0.352811 54.24326 47.21 54.46 At most 3 *
0.200019 27.70118 29.68 35.65 At most 4
0.159921 14.08795 15.41 20.04 At most 5
0.055113 3.458118 3.76 6.65 At most 6

*(FF) denotes rejection of the hypothesis at 5%(1%) significance level
Notes:  L.R. test indicates 4 cointegrating equation(s) at 5% significance level
Test assumption: Linear deterministic trend in the data
Series: Ln M2, Ln RIPI, Ln SD, Ln TB, Ln CI, Ln ERI, and Ln FTB
Lags interval: 1 to 4

Ln MI, = 5.247 + 0.496Ln RIPI, + 0.461Ln SD, — 0.234Ln TB, +
0.555Ln CI,

—1.217Ln ERI, - 0.085Ln FTB,

The equation above indicates that the long run income elasticity of M1 is
0.496. The deposit rate that represents the money’s own rate of interest
also yields a positive influence on the demand for money with estimated
interest rate elasticity of 0.461. In the long run, the demand for M1 is
also negatively affected by 3-month treasury bills rate that represents the
rate of return of alternative assets with an elasticity of —0.234. The stock
price elasticity is about 0.555, and has a positive sign. This indicates that
the stock price have positive (wealth) effect on the demand for money in
Malaysia. Finally, the expected exchange rate depreciation and foreign
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interest rate have a negative effect on the demand for money with elastici-
ties of —1.217 and —0.085 respectively.

On the other hand, the estimated long run M1 demand function for
the second sub-sample (1982:1 to 1998:2) is shown as follow:

Ln M1, =4.460 + 0.551Ln RIPI; + 0.573Ln SD, - 0.196Ln TB; +
0.515Ln CI;

—1.076Ln ERI; — 0.142Ln FTB;

The above result indicates that the long run income elasticity of M1 is
0.551. This is larger than the elasticity for the previous sub-sample. The
elasticity of money’s own rate is also higher (0.537) but the rate of return
of alternative assets yield lower elasticity (—0.196). The elasticity of stock
price and the exchange rate is also lower (0.515 and —1.076 respectively).
However, the elasticity of foreign interest rate yields higher elasticity
(—0.142). The comparison of the elasticities based on the two sub-samples
is presented in Table 6 (Panel A).

For the case of M1 in Table 4, the normalized cointegration vector
shows that the variables have the expected signs according to economic
theory and the literatures.

Ln M2, =8.419 + 0.871Ln RIPI; + 0.954Ln SD, - 0.107Ln TB; +
0.301Ln CI;

—1.738Ln ERI; — 0.357Ln FTB;

The estimated long run income elasticity of M2 demand is 0.871. The
money’s own rate and the rate of return of alternative assets also have a
correct signs with the elasticities of 0.954 and —0.107 respectively. The
elasticity of stock prices is 0.301 indicating that the stock price has posi-
tive influence on money demand through the wealth effect. The expected
exchange rate depreciation and the foreign interest rate yield the elasticity
of —1.738 and —0.357 respectively.

On the other hand, the estimated long run M2 demand function for
the second sub-sample (1982:1 to 1998:2) is shown as follow:

Ln M2, =3.528 + 1.122Ln RIPI; + 0.571Ln SD, - 0.111Ln TB, +
0.142Ln CI;

—0.734Ln ERI; - 0.017Ln FTB;

The equation above shows that the income elasticity for M2 is 1.122,
which is higher than unity. This figure may reflect the rapid growing of
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monetization in the Malaysian economy with a more extensive branching
of banking networks to remote areas and the drawing of an increasing
number of rural people into the mainstream of economic development.

On the other hand, the elasticity of money’s own rate is (0.571). The
elasticity of the rate of return of alternative assets is also slightly higher
(<0.111). The stock price still plays an important role in the money demand
function with an elasticity of 0.142. Finally, the expected exchange rate
depreciation and the foreign interest rate are lower (—0.734 and —0.0.17
respectively). The comparison of the two sub-samples with respect to the
elasticities of the determinants for M2 is presented in Table 6 (Panel B).

When the sample includes Asian Financial Crisis periods, the in-
come elasticities for M1 and M2 is higher (about 11.09% and 28.56%
respectively). This may indicate that economic agents become more
conservative, more carefully in their daily spending with the uncertainty
in the economy. In other words, the real income responsiveness of money
demand becomes more elastic.

The elasticity of money’s own rate for M1 is 24.08% higher during
the same periods. This may reflect people would pay more response to
M1 (money’s own rate of return) because of uncertain of economy like
a sharp fall in financial and capital markets, a huge depreciation of the
ringgit against the US dollar*, and higher inflation rate. Consequently, the
rate of return of alternative assets, the stock prices and the expected ex-
change rate depreciation responsiveness to money demand also becomes
less elastic.

However, the elasticity of money’s own rate decreases about 40.15%
for M2 during the crisis periods. This may be caused by the changes of
economy agents’ preferences to money demand and the increases in the
elasticity of the rate of the alternative assets at the same period.

Finally, the elasticities of the foreign interest rate for M1 is about
67.06% higher but is about 95.52% lower for M2. The former may reflect
that the increase in foreign interest rate may induce the domestic residents
to increase their holding of foreign assets. The decrease in the elasticity
of the foreign interest rate for M2 may indicate that the demand for M2
is not very sensitive to the change in the foreign interest rate.

ESTIMATES OF SHORT RUN MONEY DEMAND FUNCTION

We next examined the short run behavior of money demand function by
estimating a dynamic error correction model (ECM). The lagged residual
error derived from the cointegrating equation (3) was incorporated into
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the general error correction model.

The dynamic model for money demand is estimated by using Hendry
and Ericsson’s (1991) general-to-specific modeling approach. Following
this approach, the general ECM was tested down sequentially, starting by
deleting the variable with the smallest t-ratio. We starting off with the
following model of the ECM:

Where EC is the residuals from the(%?integrating equation, Dj is the sea-
sonal dummy variables and e, is the error term. Finally, the parsimonious
model has been identified for each of the money demand function (M1
and M2). The final estimates for M1 and M2 are reported in the Table 7
and Table 8 respectively for the sample period 1982:1 to 1998:2.

In each table, we present the results of its coefficients, standard error,
and t-statistics. In addition, we also provide various diagnostics statistics
to test for the appropriateness of the estimated models. This includes the
Jarque-Bera (JB) test for normality; Breusch-Godfrey Serial Correlation
Lagrange Multiplier (LM) test for serial correlation; ARCH LM procedure
tests for autoregressive conditional heteroskedasticity (ARCH); White’s
Heteroskedasticity Test for heteroskedasticity; Ramsey RESET Test for
specification error; and CUSUM and CUSUM of Squares tests for parameter
stability.

The results for the preferred ECM for M1 are reported below:

ALn M1, = 0.0134 + 0.2949ALn RIPI, + 0.1220ALn SD, + 0.1701ALn
1,
(t-ratio) (2.208)**  (3.051)* (2.638)** (4.969)*

— 0.3491ALn ERI, — 0.4150 EC1,; + other terms (refer Table
7)
(-—2.483)** (-5.386)*

Notes: * and ** denotes significance at 1% and 5%.

The lagged error correction term is significant at the 1% level. In par-
ticular, the coefficient of —0.415 indicates that 41.5% of the disequilibrium
is corrected within a single quarter. The short-run income elasticity of M1
demand is 0.2949. The money’s own rate elasticity also significance at 5%
level with elasticity of 0.122. The stock price elasticity is 0.1701 and the
expected exchange rate depreciation also seems to yield a contemporane-
ous influence on the demand for money with the elasticity of —0.3491.

For the M2 demand equation, the results for the preferred ECM are
reported below:
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TABLE 7.  Error correction model for M1 (Adjusted period: 1983:2 to 1998:2)

Variable Coefficient Std. error T-statistics
Constant 0.013395 0.006066 2.208164
ALn M, 0.251209 0.144410 1.739556
ALn M, 3 0.410646 0.142120 2.889441
ALnY, 0.294870 0.108463 2.718630
ALnY,; —0.384176 0.086780 -4.427022
ALn R, 0.121979 0.046242 2.637846
ALn R 3 -0.106970 0.054594 —1.959356
ALnR 4 —0.158701 0.052921 —2.998823
ALn AR, 0.115132 0.037073 3.105524
ALn AR, , 0.114344 0.033242 3.439774
ALn AR ; 0.097890 0.031662 3.091690
ALn AR 4 0.099567 0.027834 3.577202
ALn S, 0.170126 0.034236 4.969155
ALn E, —0.349103 0.140599 —2.482973
ALn E_, 0.404976 0.152291 2.659225
ALnE,, 0.447120 0.147733 3.026534
ALn FR 4 -0.115092 0.048621 -2.367123
D3 —0.034923 0.010999 -3.175227
ECl, —0.415008 0.077052 —5.386050
R-squared 0.727 Adjusted R-squared  0.611

S.D. dependent var 0.041 S.E. of regression 0.026

Sum squared resid 0.028 F-statistic 6.226 (0.00)
Durbin-Watson stat 1.728 Jarque-Bera (JB) 1.246 (0.54)
Breusch-Godfrey LM (4) 2.523 (0.64)  ARCH (4) 7.017 (0.14)
White Heteroskedasticity 29.487 (0.73) Ramsey RESET (1) 2.945 (0.09)

Notes: Figures in normal parentheses () refer to marginal significance levels.

ALn M2, = 0.0192 + 0.1922ALn RIPI_ — 0.0418ALn TB; — 0.1133ALn

ER],

(t-ratio) (4.50)*

(2.719)*

(-2.683)%*

(-2.030)**

—0.1529ALn FTB, — 0.0901 EC1,; + other terms (refer Table 8)
(-2.452)**

(-4.414)*
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TABLE 8.  Error correction model for M2 (Adjusted period: 1981:1 to 1998:2)

Variable Coefficient Std. error T-statistics
Constant 0.019210 0.004268 4.500615
DLn M, 0.376778 0.118279 3.185513
DLnY, 0.192190 0.062985 3.051346
DLnY; -0.141756 0.047953 —2.956133
DLn R 0.074563 0.029856 2.497435
DLn R4 —0.171753 0.031437 —5.463450
DLn AR, —0.041814 0.015585 —2.683057
DLn AR3 0.055837 0.017500 3.190700
DLn S, 0.069187 0.017763 3.894953
DLn E, —-0.113308 0.055826 —2.029638
DLnE,, 0.269269 0.064213 4.193348
DLn FR, —-0.152867 0.034634 —4.413858
DLn FR,4 0.084998 0.036305 2.341200
DLn FR3 0.066026 0.029742 2.219966
D3 —-0.024136 0.006171 -3.911284
EC2, —-0.090139 0.036760 —2.452062
R-squared 0.728 Adjusted R-squared  0.638

S.D. dependent var 0.026 S.E. of regression 0.016

Sum squared resid 0.011 F-statistic 8.047 (0.00)
Durbin-Watson stat 1.548 Jarque-Bera (JB) 0.258 (0.88)
Breusch-Godfrey LM (4)  6.008 (0.2) ARCH (4) 4.376 (0.36)

White Heteroskedasticity 20.33 (0.88)  Ramsey RESET (1) 1.285 (0.26)

Notes: Figures in normal parentheses () refer to marginal significance levels.

Notes: * and ** denotes significance at 1% and 5%.

The lagged error correction term is significant at the 5% level. In
particular, the coefficient of —0.0901 indicates that 9.01% of the disequi-
librium is corrected within a single quarter. The above estimates suggest
that the M2 have short run income and interest elasticities of 0.1922 and
—0.0418 respectively. The expected exchange rate depreciation and
foreign interest rate are also statistically significant with the elasticities
estimated at —0.1133 and —0.1529 respectively.

However, the alternative rate of return of money and the foreign
interest rate are be excluded for the general to specific ECM specification
for M1 by virtue of the statistical insignificance of its’ coefficients. On
the other hand, for M2, the money’s own rate and the stock prices are also
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statistically insignificant in the short run dynamic model.

CONCLUSION

The primary purpose of this study is to investigate the relevance of stock
price and foreign opportunity cost variables in the money demand function
in Malaysia using quarterly data over the period of 1982:1 to 1998:2 by
employing recently developed econometric techniques of cointegration
and error correction modelling.

The empirical results indicate the following: first, cointegration exist
between real money demand and its determinants: real income, interest
rates, stock prices, and the foreign opportunity cost variables like expected
exchange rate and foreign interest rate. Hence, the results suggest the
existence of a stable long run relationship among the variables studied
in spite of the financial liberalization and innovation process that the
Malaysian financial system has been experiencing.

Second, Stock prices have a significant impact on the demand for
money. This implies that the dominance of the wealth effect over the
substitution effect, i.e. an increase in the stock price means higher money
holdings. Thus implies that easier monetary growth is required for a given
target of a nominal income or inflation during periods of increasing stock
market prices.

Third, expected exchange rate depreciation also has a significant
effect on money demand. These results support the presence of cur-
rency substitution in Malaysia. The presence of currency substitution has
several policy implications. First, the monetary authority should take
into account the impact of exchange rate on the Malaysian economy in
its formulation of domestic monetary policy. Second, the presence of
foreign currency accounts in Malaysia may give the Central Bank more
control over the conduct of domestic policy as the Central Bank will be
able to monitor the conversion of domestic money into foreign money.
Third, to have better control over these balances, the Central Bank may
need to impose required reserves. Finally, the Asian financial crisis has
significantly affects the behavior of money demand.

NOTA

1 See Marashdeh, 1997.
2 In the money demand literatures, various measures of exchange rates have
been used. These include nominal effective exchange rates (Bahmani-Oskoee,
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Martin, and Niroomand 1998); real effective exchange rate (Chowdhury
1995); expected depreciation (Khalid 1999); and exchange rate index (Tan
1997).

3 See Marashdeh (1997).

4 The ringgit depreciated by about 35% against the United States dollar in
1997 and another 7.9% by the end of August 1998, causing domestic prices
to increase.
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