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ABSTRACT
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The study is carried out with the objective of testing the efficient market hypothesis (EMH) at the
semistrong form level. As such, the study employs two publicly available data variables — the ex-
change rate (RM/USD) and short-term interest rate as proxied by the overnight policy rate (OPR). The
extent to which these variables influenced the performance of Bursa Malaysia (KLCI) over the past 35
years, from January 1980 to June 2015, is examined. Using monthly data, the entire study period is
divided into three subperiods — the full sample period, the sample period that excludes the duration
of capital control and the sample period of FBMKLCI (from July 2009 to June 2015). Deploying the
Johansen-Juselius cointegration test, the study shows the presence of a long-run equilibrium rela-
tionship between KLCl and the two control variables over the full sample period and sample period,
excluding the period of capital control. From the long-run regression, the effect of OPR on Bursa
Malaysia is consistent over all three subperiods. This is a clear indication that the interest rate regime
has a significant influence on Bursa Malaysia. Interestingly, there is no equilibrium relationship, and
dynamic relationships exist between FBMKLCI and the two explanatory variables over the FBMKLCI
sample period. These findings support our notion that Bursa Malaysia is unquestionably semistrong
form efficient. It is now evident that FBMKLCI is the most exogenous variable of all.

Stock Market Performance, Efficient Market Hypothesis, Macroeconomic Variables, Vector Error
Correction Modeling, Johansen-Juselius cointegration test
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Introduction

This article is driven by the motivation to investigate
the validity of the efficient market hypothesis (EMH)
on Bursa Malaysia over a study period spanning Janu-
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ary 1980 through June 2015. We re-examine the in-
formational efficiency of the Malaysian stock market
to determine to what extent Bursa Malaysia is detri-
mentally affected by a number of economic downturns
over this observed period. Aside from the Asian debt
crisis of 1997-1998, the 2008 U.S. subprime mortgage
crisis has been the worst recession since the Great De-
pression in 1929. This study is considered unique, as
it explores the theoretical links among three different
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financial markets, namely, the capital market, money
market and foreign exchange market. The Malaysian
exchange rate (RM/USD) is set as an independent vari-
able along with short-term interest rates, as proxied by
the overnight policy rate (OPR).

Stock market indices are leading indicators of the
general economy, as such indices are deemed a ba-
rometer of the state of the economy due to their sen-
sitivity and susceptibility to both information and dis-
information. As the current stock market prices factor
into the future outlook of the macro economy, indus-
try and the company in particular, they bear impor-
tant policy implications as a predictor of the economy,
as market prices change faster than the publishing of
economic data. There have been extensive studies on
stock market efficiency with various permutations
performed, but there are still no conclusive results
to validate the efficient market hypothesis (EMH)
(Fama, 1965), and various interpretations on the ef-
ficiency of stock markets persist.

Market efficiency has important repercussions for
investors who seek to identify assets to invest in the
equity markets. If the equity market is efficient, at-
tempts to find mispriced assets to make excess returns
would not yield any extraordinary returns. In efficient
markets, asset prices reflect the best estimate that in-
vestors make with regard to the expected risk and the
expected return of the assets. Therefore, there are no
undervalued assets offering higher than expected re-
turns or overvalued assets offering lower than expect-
ed returns, as all assets in the market will be appro-
priately priced, offering an optimal reward to risk in
an efficient market. Conversely, in inefficient markets,
investors can enhance returns by identifying and in-
vesting in mispriced assets. The EMH thus functions
as a theoretical and predictive model of the operations
of the financial markets.

Literature Review

Malaysian Stock Market

Overall, research on Asian stock market efficiency has
shown mixed results. The EMH has been frequently
rejected in these studies, where markets are found to
be inefficient when using daily frequency data. How-
ever, these studies show that stock prices adhere to the
EMH when lower-frequency data, such as monthly
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and quarterly data, are used. Most of these studies
utilize the variance ratio (VR) test of Lo and MacKin-
lay (1988; 1989). However, as pointed out by Wright
(2000), nonparametric-based tests are more effective
than traditional VR tests, which may provide inconsis-
tent results for different sampling periods. To consider
this problem, some studies have used the multiple VR
(MVR) test of Chow and Denning (1993), which al-
lows for testing the behavior of stock prices through
different intervals of time.

A number of studies analyzed the EMH for Asian
stock markets, with the results showing that Asian
stock markets are characterized by a certain degree of
predictability, especially when daily data are consid-
ered (Buguk & Brorsen, 2003; Chang & Ting, 2000;
Chang, Arauio-Lima, & Tabak, 2004; Fifield & Jetty,
2008; Hoque, Jae, & Pyun, 2007; Hung, 2009; Kare-
mera, Ojah, & Cole, 1999; Lagoarde & Lucey, 2008).
However, applying the conventional VR test in cases
when data are not normally distributed may lead to
high acceptance rates for the null hypothesis of ran-
dom walk. To overcome this problem, some authors
have preferred using MVR tests. The use of MVR tests
provides more robust results given that it also consid-
ers the presence of heteroscedasticity. On the other
hand, as pointed out by Charles and Darne (2009),
splitting a sample of data into subperiods and applying
the MVR test to each subsample may lead to asymmet-
ric results, where the EMH may be found only in more
recent periods. This may be explained by the evolving
regulatory environment of stock markets, such as the
liberalization of trading restrictions. Using Wright’s
nonparametric test, Kim and Shamsuddin (2008) and
Charles and Darne (2009) found higher rates of rejec-
tion of the EMH, i.e., market inefficiency.

It is evident from the review of the literature that
a mix of different results has been achieved using dif-
ferent methods, different datasets and different time
periods. Ongoing liberalization processes and the re-
moval of trading restrictions taking place in ASEAN
stock markets may explain to a certain extent the

asymmetrical results.

Exchange Rates and Short-Term Interest Rates
In studies on country exchange rates, for export-domi-
nant countries, there is a negative relationship, as home

currency appreciation would lower the export coun-
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try’s competitiveness due to higher selling prices in the
destination country. For import-dominant countries,
there is a positive relationship, as demonstrated by
Mukherjee and Naka (1995), Maysami and Koh (2000)
and Ibrahim and Aziz (2003), with the assertion that
home currency appreciation reduces overall costs.

In studies of inflation, there is a positive relation-
ship between the consumer price index and stock mar-
ket returns, as reported by Abdullah and Hayworth
(1993), Khil and Lee (2000), Ibrahim and Aziz (2003),
Shabri, Meera, Aziz and Ibrahim (2001), Ibrahim and
Aziz (2003), because stocks are used as hedges against
inflation. There is, however, a negative relationship
between the consumer price index and stock market
returns, as shown by Fama and Schwert (1977), Fama
(1970), Schwert (1981), Solnik (1983), Gultekin (1983),
Geske and Roll (1983), Chen, Roll and Ross (1986),
DeFina (1991) and Mukherjee and Naka (1995), due
to an increase in the cost of production and an increase
in the nominal risk-free rate of return.

In studies of money supply, theoretically, there is
a negative relationship between money supply and
stock returns because an increase in money supply
may raise expectations of inflation and thus raise the
interest rate, which would reduce corporate profitabil-
ity. However, a positive relationship is shown between
money supply and stock returns by Abdullah and Hay-
worth (1993) and Mukherjee and Naka (1995) because
an increase in money supply increases liquidity in the
economy (creating motivation in the economy), lead-

ing to lower interest rates.

Methodology

The EMH was widely accepted until the 1990s, when be-
havioral economists provided alternative methods for
analyzing the stock market. Empirical analyses have
consistently found problems with the EMH, as stocks
with low price-earnings ratios are found to be outper-
forming other stocks (Sembiring, Rahman, Effendi, &
Sudarsono, 2016). Alternative theories have proposed
that cognitive biases cause these inefficiencies, leading
investors to purchase overpriced growth stocks rather
than value stocks. Although the EMH has become
controversial because substantial and lasting ineffi-
ciencies are observed, Beechey (2000) considers that
it remains a worthwhile starting point for studies on

stock market performance.
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The efficient market hypothesis emerged as a promi-
nent theory in 1965 when Fama (1965) published his
dissertation arguing for the random walk hypothesis,
with Samuelson (1965) subsequently publishing a proof
for an enhanced version of the EMH. Fama (1970) re-
viewed both the theory and the evidence for the EMH
to include the definitions for three forms of financial
market efficiency: weak, semistrong and strong.

Model Description

The vector autoregressive (VAR) method is the esti-
mation technique used in this study and encompasses
Johansen-Juselius multivariate cointegration, the vec-
tor error correction model (VECM), impulse response
function (IRF) and variance decomposition (VDC).
To investigate the theoretical relationship between the
stock market and the two explanatory variables, the
following model is developed:

STKMKT = f (EXRT, OPR)

where

STKMKT = Malaysian main board counters (proxied
by FBMKLCI)

EXRT = Exchange rate (RM/USD)

OPR = Overnight policy rate (Proxy for short term in-
terest rates)

The mathematical expression of the model is as follows:
STKMKT = B, + B, EXRT + B,OPR + , (1)

where
p, = Error term

B, = Intercept on the vertical axis

This study takes 35 years of observations, spanning
from January 1980 until June 2015. In evaluating the
statistical relationship between FBMKLCI and the two
control variables, Johansen-Jeselius cointegration pro-
cedures (1990) are mobilized.

The cointegration test is a statistical concept intro-
duced by Granger (1981), Granger and Weiss (1983)
and Engle and Granger (1987), which has received
wide attention and is beginning to be applied to test the
validity of various theories and models. Cointegration

is an econometric technique for testing the correlation
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between nonstationary time-series variables. In this
approach, two variables are cointegrated when a lin-
ear combination of the two is stationary, even though
each variable is nonstationary on its own or at level
(Sanusi, Meyer, & Slusarczyk, 2017). Usually, when X
and Y variables are nonstationary, it is expected that
a linear combination of two variables would also be
nonstationary (Hussain, Salem, Rashid, & Kamarudin,
2019). However, this notion has been proven incorrect
by Engle and Granger (1987). According to Granger
(1981) and Engle and Granger (1987), the components
in vector X are cointegrated at d,b degree if the fol-
lowing holds:

i) All components of X are I(d).

ii) There is a nonzero vector = (B,, B,, ..., B,), so the

linear combination of X = X + B.X, + ... +

1t
pnX  will be cointegrated at d,b degree, where
b > 0. The vector B is the cointegration vector. Note
that d is the number of differencing vectors, while
b represents the number of cointegrating vectors.
To avoid the problem of nonstationarity, it is neces-
sary to make use of first (or higher) differentiated
data. Such differencing, however, may result in a loss
of precious data points on the long-run characteristics
of the time-series data. However, Engle and Granger
(1987) show that if there is an equilibrium relation-
ship between such variables, then the disequilibrium
error should fluctuate around zero, i.e., the error terms
should be stationary. The unit root test is important
in determining the stationarity of time-series data.
Whether the variables tested have the tendency to re-
turn to their long-term trend after a shock (i.e., it is sta-
tionary) or exhibits a random walk pattern (i.e., it has
a unit root) is an important question to be answered
prior to any further data analysis, as the latter would
suggest a spurious regression relationship. This paper
uses the augmented Dickey Fuller test (ADF):

AX =N +AT+AX  +ZAAX  +e 2)
wherei=1,2,3...k

The hypotheses being tested are as follows:

H: A, = 0 (the data are not stationary and contain the
unit root)

H: A, < 0 (the data are stationary and do not contain
the unit root)
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Once this requirement is met, X and Y variables are
said to be cointegrated, and the vector error correc-
tion model (VECM) can be pursued. The VECM is
a restricted vector autoregressive (VAR) method that
involves Johansen-Juselius multivariate cointegration.
The VECM restricts the long-run behavior of the en-
dogenous variables to converge to their cointegrating
relationship while allowing for short-run adjustments.
The VECM would allow us to separate short-term
from long-term relationships. The VAR model is ex-
pressed as follows:

P

X, =A, +zAkXt—k +e (3)
k=1

where

X is in the form of the nx1 vector of variables

A isann x 1 vector of constant terms

A, is an n x n matrix of coefficients

e isann x 1 vector of error terms

The results from the cointegration test will expose the
long-term relationships among the variables involved.
The specifications of their short-run dynamics will
be represented by the VAR model. If the variables are
nonstationary and are not cointegrated, the VAR mod-
el above (in first differences) will be used. If, on the
other hand, the variables are cointegrated, the VECM
model (alevel VAR) is used (Engel & Granger 1987).

The study also applies the ordinary least squares
(OLS) method, which is subjected to classical nor-
mal linear regression assumptions. These critical as-
sumptions are as follows: a) time-series data must be
stationary, b) the residual or error term must be ho-
moscedastic, ¢) residuals are independent of one an-
other or there is no autocorrelation between residuals,
d) residual distribution is normal, and e) independent
variables are not related to one another or there is an
absence of multicollinearity. To ensure that all statis-
tical findings are valid, the assumptions must be ob-
served. For this reason, diagnostic tests consisting of
the augmented Dickey Fuller unit root test, moments
of specification test/White test, Durbin-Watson test,
Anderson-Darling test and variance inflation tech-
nique are carried out. In investigating the relationship
between STKMKT and the four tested variables, the
study expects unidirectional causality from the three
variables to STKMKT.
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Figure 2. Movements of Overnight Policy Rates and KLCI

First, the study will perform unit root tests on all
time-series variables, followed by the Johansen-Juse-
lius cointegration test and Granger causality test with-
in vector error correction modeling. To examine the
dynamic interaction between the variables, the study
employs variance decomposition (VDC).

www.ce.vizja.pl

Empirical Results

Given the main aim is based on three variables of
concern: exchange rate, overnight policy rate and the
KLCL It is thus important to evaluate the trend for
movement of these three variables. The movement of
exchange rates and the KLCI is presented in figure 1.

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Table 1. Unit Root Tests

At Level
Null: Presence of Unit Root (Nonstationary)

Abdul Razak Abdul Hadi, Eddy Tat Hiung Yap, Zalina Zainudin

P-value

Approach

Full Sample Period Period without Capital Control Period of FBMKLCI
LLC 04781 0.7381 0.0217
IPS 0.2192 0.2953 0.3856
ADF - - 5.0000
PP 0.0278 0.0151 0.2881
Note:
LLC: Levin, Lin and Chu
IPS: Im, Pesaran and Shin W-test
ADF: Augmented Dickey-Fuller chi-squared test
PP: Phillips-Perron chi-squared test
At First Difference
Null: Presence of Unit Root (Nonstationary)

P-value

Approach

Full Sample Period Period without Capital Control Period of FBMKLCI
LLC <0.0001* <0.0001* <0.0001*
IPS <0.0001* <0.0001* <0.0001*
ADF - - -
PP <0.0001* <0.0001* <0.0001*
Note:

LLC: Levin, Lin and Chu

IPS: Im, Pesaran and Shin W-test

ADF: Augmented Dickey-Fuller chi-squared test
PP: Phillips-Perron chi-squared test

The trend of movement between the overnight poli-
cy rate and the KLCI is further presented in figure 2 as
an initial graphical representation.

This study employs a group unit root test on the
three time-series data. The p-value is used to deter-
mine the significance level of the hypothesis testing.
The time series under consideration should be inte-
grated in the same order before the study can proceed

CONTEMPORARY ECONOMICS

to the Johansen-Juselius cointegration test. Table 1
presents the test results from the ADF and PP tests on
each variable for each country at the level and first dif-
ference, respectively.

The test results show the acceptance of the null hy-
pothesis, indicating that all time-series variables are
nonstationary at level. On the other hand, all null hy-

potheses on the first differenced data series are rejected,
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Table 2. Optimal Lag Length

Lag LogL LR FPE AIC SC HQ

0 -4315428 NA 188848.7 20.66233 20.69130 2067378
1 -2224.391 4142053 8.906723 10.70044 10.81629* 10.74623
2 -2204.316 3947719 8447113 10.64745 10.85019 10.72759*%
3 -2192.123 23.80275 8319189 1063217 10.92180 10.74666
4 -2180.815 2191401 8.228067 1062112 10.99764 10.76997
5 -2178.561 4335210 8498429 10.65340 11.11680 10.83659
6 -2165.123 2565416 8320507 1063217 11.18246 10.84971
7 -2151.595 2563137 8.143041 10.61050 11.24768 10.86239
8 -2136.069 29.19583* 7.893763* 10.57928* 11.30335 10.86552

Note:

SC: Schwarz information criterion

AIC: Akaike information criterion

FPE: Final prediction error

HQ: Hannan-Quinn information criterion

LR: sequential modified LR test statistic (each test at the 5% level)

Table 3. Eigenvalues

Number of Cointegrating Equations
Approach
Full Sample Period Period without Capital Control Period of FBM KLCI

Trace test (5%) 0 1 0

Trace test (1%) 0 0 0

Max-eigen test (5%) 1 1 0

Max-eigen test (1%) 0 0 0

indicating that all data series under consideration are
stationary at first difference. From the test results above,
it is now obvious that all investigated variables are sta-
tionary at the same order or integrated at first difference,
I(1). To determine the optimum lag length, the study
uses AIC and SC statistics. The test results in Table 2
show that the best model is obtained with the utilization

of lag 2. To test the significance of the error correction

www.ce.vizja.pl

term (“ect”) in each individual model above, the p-value
is reported to indicate the level of significance.

The Johansen-Juselius cointegration test is used to
determine the number of cointegrating vectors. Johan-
sen (1988) suggests two statistical tests to determine
the cointegration rank, namely, lamda trace and lamda
max. The results of this cointegration analysis are sum-
marized in Table 3. The lamda trace and lamda max

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Table 4. Vector Error Correction Estimates (Granger Causality Test)

CointEq1
Cointegrating Eq: Standard Errorsin ()
t-Statisticsin [ ]
KLCI-1) 1.000000
ER__RM_USD_(-1) 1744.591
(656.164)
[2.65877]
OLR_OPR(-1) 896.5935
(172.165)
[5.20775]
C -10306.61
Error Correction: D(KLCI) D(ER_RM_USD ) D(OLR_OPR)
CointEq -0.002337 2.37E-06 -0.000126
(0.00154) (2.1E-06) (2.7E-05)
[-1.51280] [1.10669] [-4.65243]
D(KLCI-1)) 0.044925 -0.000128 -0.001260
(0.05087) (7.1E-05) (0.00089)
[0.88310] [-1.80891] [-1.41457]
D(ER_RM_USD_(-1)) -26.92680 0.069751 0.607196
(36.8332) (0.05108) (0.64489)
[-0.73105] [1.36561] [0.94156]
D(OLR_OPR(-1)) -1.359181 -0.002320 -0.233088
(268212) (0.00372) (0.04696)
[-0.50676] [-0.62377] [-4.96362]
C 3.366991 0.003991 -0.002753
(241707) (0.00335) (0.04232)
[1.39301] [1.19065] [-0.06505]
R-squared 0.013013 0.021982 0.132267
Adj. R-squared 0.003590 0.012645 0.123983
Sum sq. resids 1026768. 1974414 314.7448
S.E.equation 49.50272 0.068646 0.866707
F-statistic 1.381044 2.354376 15.96687
Log likelihood -2253.575 536.6959 -538.4600
Akaike AIC 10.65365 -2.508000 2.563491
Schwarz SIC 10.70141 -2460243 2611247
Determinant resid covariance (dof adj.) 7.954825
Determinant resid covariance 7676710
Log likelihood -2236.986
Akaike information criterion 1063673
Schwarz information criterion 10.80865

CONTEMPORARY ECONOMICS DOI: 10.5709/ce.1897-9254.306
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Table 5. Variance Decomposition

Variance Decomposition of

KLCI:
Period S.E. KLCI ER__RM_USD_ OLR_OPR
1 48.87666 100.0000 0.000000 0.000000
2 70.83862 99.92184 0.026438 0.051720
3 92.88240 99.94825 0021612 0.030138
4 111.0202 99.90495 0.023878 0.071169
5 1274561 99.84465 0.028703 0.126648
6 1421758 99.73921 0.037872 0222917
7 155.7442 99.60565 0.049254 0.345099
8 168.3510 9944427 0.062692 0493036
9 180.2078 99.26264 0.077609 0.659752
10 1914393 99.06421 0.093692 0.842094
Variance Decomposition of
ER__RM_USD_:
Period S.E. KLCI ER__RM_USD_ OLR_OPR
1 0.068116 7.770082 9222992 0.000000
2 0.101276 1030198 89.69752 0.000497
3 0.124595 14.06084 85.78240 0.156755
4 0.144430 16.39495 83.34465 0.260396
5 0.162454 17.92066 81.73594 0343396
6 0.178952 1895172 80.58967 0458609
7 0.194259 19.70413 79.70509 0.590784
8 0.208626 20.25794 79.00765 0.734407
9 0.222231 20.67790 7843527 0.886834
10 0.235195 21.00248 7795158 1.045942
Variance Decomposition of
OLR_OPR:
Period S.E. KLCI ER__RM_USD_ OLR_OPR
1 0.866921 0.004354 8.08E-05 99.99556
2 1.030347 0.593290 0.043250 99.36346
3 1.151518 0.742103 0.096649 99.16125
4 1.252453 0.950395 0.084097 98.96551
5 1331677 1.083525 0.075976 98.84050
6 1.395186 1.190085 0.078606 98.73131
7 1447458 1.267815 0.096306 98.63588
8 1490725 1.329611 0.132034 98.53835
9 1.526817 1.378143 0.186760 9843510
10 1557125 1417355 0.261400 9832125

www.ce.vizja.pl This work is licensed under a Creative Commons Attribution 4.0 International License.
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statistics indicate the existence of cointegration be-
tween variables. The null hypothesis of no cointegrat-
ing vector (r=0) is rejected at the 5% significance level
on all lags tested (1, 2 and 3). Since lamda trace and
lamda max are greater than their respective critical val-
ues, we conclude that there are at least four cointegrat-
ing vectors for the time-series variables in the system.
This cointegrating vector or r is the variable that pulls
all three variables in the equation to be cointegrated in
the long run. In other words, r indicates the number
of cointegrating relationships (Masih & Masih, 1996).

Table 4 shows the results of all VECM estimates.
However, this paper focuses only on the FBMKLCI
model, in which ect in VECM (1) is significant at the
5% level. ect has to be negative in value or its value
must lie within the range of 0.00 to -1.00 (0.00>ect>-
1.00). Since the value of ect from VECM (1) equals
-0.002337, we can conclude that there is a significant
long-run relationship at the 10% level (t-statistic:
1.5128) between FBMKLCI and the other two vari-
ables, namely, ER and OPR. Furthermore, there is
an approximately 0.2% speed of adjustment toward
equilibrium made by FBMKLCI in the system. This is
considered a moderate adjustment process and could
be attributed to the current scenario in the global
commodity markets. A higher speed of adjustment is
preferred because a statistically reliable model should
converge to its steady state at a faster rate. This finding
substantiates our theoretical model that FBMKLCI is
the endogenous variable.

From the cointegrating equation at the top of Table
5, the parameter estimate of each explanatory variable
also shows a negative relationship with FBMKLCI in
the long run (takes the opposite sign). Any increase in
EXRT and OPR will directly dampen the performance
of FBMKLCI. With regard to policy implications, fund
managers and investors will benefit from the empirical
findings of this study. It is now evident that there are
significant relationships between these two financial
markets (foreign exchange market and money market)
and Bursa Malaysia. With the right set of information,
market players are able to strategize their portfolios to

maximize their potential return with a given level of risk.
Conclusion

The aim of this paper is to test the validity of the EMH
in the context of the Bursa Malaysian main market
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over three tested subperiods. From the findings above,
we can conclude with a high degree of certainty that
there is a long-run equilibrium relationship between
FBMKLCI and the two control variables (exchange
rate and overnight policy rate) over the full sample
period and subperiods, excluding the period of capital
control. From the long-run regression, the effect of the
overnight policy rate on Bursa Malaysia is consistent
over all three subperiods. This is a clear indication that
the interest rate regime has a significant influence on
Bursa Malaysia. This finding is consistent with that of
Graham and Harvey (2018) that market risk premiums
influence stock market performance. Interestingly,
there is no long-run relationship between FBMKLCI
and the two control variables over the FBMKLCI
sample period. However, from the analysis of dynamic
interactions via variance decomposition during the
postsample period (see Table 5), the study reveals
that FBMKLCI is the most exogenous variable of all.
As such, Bursa Malaysia is unquestionably a leading
economic indicator. Future studies should incorporate
the most recent datasets and continue to shed light on
this EMH.
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