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ABSTRACT

A sample of 224 companies listed in the Kuala Lumpur Stock Exchange was taken for the period 1991-96.

The serval corvelations tests of varying lags and the runs tests were employed to test for the random walk theory.

The bulk of the results tilts towards the rejection of non-randomness, lending weight to the argument that the
stock market has no memory, and casting doubt upon the usefulness of technical analysis.

ABSTRAK

Sampel daripada 224 buah syarikat yang tersenarai dalam Bursa Saham Kuala Lumpur bagi tempoh 1991-
1996 telah diambil. Ujian korelasi dan ujian larian digunakan untuk mengugi teori perjalanan rawak.
Sebahagian besar keputusan menyokong teori rawak dan juga idea bahawa harga saham sebelumnya tidak

boleh digunakan untuk meramal harga semasa.

INTRODUCTION

The behaviour of stock returns (or prices) has
been an important area of investigation for a
long time. In the developed free-market econo-
mies, a huge amount of theoretical and empiri-
cal research has been conducted to study the
behaviour of stock returns. Despite the volume
of work in this area, opinion remains divided
on whether previous patterns of stock returns
can be used to make equity investinent deci-
sions. One group, commonly referred to as
technicians, is of the opinion that “history re-
peats itself” so that stock price/return tends to
have some identifiable patterns. More often
than not, the patternsare noteasilyidentifiable
so experts are often employed to try to identify
them. In contrast with the technicians, the
random theorists maintain that movement in
stock price/return is completely random, and
the stock market has no memory. For the
random-walk theorists, it is a waste of scarce
resources to employ “experts” and to collect

data in order to identify stock price patterns.
Despite the volume of research effort expended
in the United States and Europe, the issue has
yet to be completely resolved, even though
according to Fama (1970) the evidence tilts
towards support for the random walk hypoth-
esis. In the developing countries with emer-
ging stock exchanges, there has been arelative
paucity of research evidence on the behaviour
of stock price. Nassir Lanjong (1983), Othman
Yong (1993, 1997), Fauzias (1992), Annuar,
Mohamed Ariff & Shamsher (1993) and Mansor
& Kam (1996) have been in the forefrontin the
quest for understanding the behaviour of the
stock price in the KLSE. Their findings, though,
have not been unanimous concerning the weak-
form efficiency tests. This study seeks to exam-
ine the stock return behaviour in the KLSE with
aview to lending empirical supportto either of
the two rival positions. The findings will also
help to answer the question: Is the random
walk theory valid for Malaysia?
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LITERATURE REVIEW

Othman Yong (1987) has provided a good
review of the theory of the random walk. In
this review, Othman Yong emphasizes that the
random walk model is based on a number of
assumptions namely, (1) expectations are ra-
tional, and (2) the stock market is efficient.
According to Yong, expectations are rational if
all information believed to be relevant is used
by the forecaster to predict the variable under
investigation. The assumption is concerned
about the speed at which the market adjusts to
the arrival of new information. Othman Yong
stresses that the assumptions of rationality and
efficiency have an important implication: no
abnormal profit could consistently be earned
on the basis of information already available to
the public because the market instantaneously
absorbs any relevant information into current
prices.

In reviewing the literature on the fac-
tors affecting a stock market’s level of predict-
ability efficiency, Dawson (1984) highlights the
role of frequency of trading and market size.
Hisreview suggests that the greater the number
of active traders the more efficient the market
willbe. The reviewalso suggests that the greater
the size of the market, the greater the level of
efficiency. Dawson, however, emphasizes the
absence of any unanimity regarding the factors
affecting a stock market’s efficiency.

In his study of the efficiency of the Hong
Kong stock exchange, Dawson ( 1984) found
“mixed” results, with some periods exhibiting
recognizable trends, and others showing no
such wends. In view of the lack of any definite
conclusion regarding the efficiency of the Hong
Kong bourse, Dawson wondered whether the
efficiency of the marketwill in the future resume,
or whether the exceptions would occur again.
He therefore posed a challenge for further
investigation.

The challenge appears to have been
taken up by several researchers, though using
different stock exchanges. For example,
Jegadeesh (1990) and Annuar, Mohamed Ariff,
& Shamsher (1998) have conducted further

investigations into the predictable properties
of stock returns at the New York and Kuala
Lumpur. Using data from the New York Stock
Exchange, Jegadeesh found evidence of sig-
nificant “negative first-order serial correlation
in monthly stock returns” (p-886). Annuar,
Mohamed Ariff, and Shamsher (1993) used
monthly and weekly closing prices of all KLSE
indices over the period January 1977 to May
1989 to investigate the extent of the market’s
predictability. They used unit root analysis as
well as the correlation method and reported
results that implied that “the KLSE is weak-
form efficient though there are pockets of
inefficiency for some indices” (p.57). Fauzias
(1992) studied the efficiency of the KLSE by
investigating the response of the market to
take-over announcements. She found that the
KLSE was “reasonably efficient in its response
to takeover bids that are subsequently success-
ful” (p.93). Chee and Gupta (1996) used data
on 30 KLSE-isted companies, as well as the
composite indices of the KLSE, Singapore, Dow
Jones Industrial Average, and the Nikkei to
investigate the efficiency hypothesis. They re-
ported results that led them to conclude that
“the findings... support the usefulness of tech-
nicalanalysisand the fundamental approachto
stock pricing, and reject the EMH in Malaysia”
(p-49).

From the foregoing review, it is clear
that the evidence is far from a consensus. Even
if previous studies had reached a consensus,
there are at least four reasons warranting fur-
ther investigation. First, statistical models and
their success must be measured over a long
period of time. Secondly, it is possible that
structural changes in the operation of the
economy or the stock market could occur and
cause the identified relationships to be no
longer valid. Thirdly, a shift in the method of
calculation of the composite index could cause
a deterioration in the performance of the
model. Finally, the very success of a model
could be its own undoing. Ifasignificant group
of investors began to utilize the models as the
primary determinant of investment strategy,
their usefulness would vanish.
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DATA AND METHODOLOGY

The data used for this study covers a sample of
224 companies listed on the main board of the
KLSE. The sample consists of weekly stock
return data for the period January 1990 to
December 1996. Sample selection was deter-
mined by data availability. The serial correla-
tion test was conducted as follows. Let U, G,
G...U, be any time series. The serial correla-
tion coeﬂic:ent p, of lag k is defined as:

= cov(u:u J

cutoluuh
The above formula was implemented by com-
puting the serial correlation coefficient at vari-
ouslagsranging from 1 to 11 for each of the 224
stocks. The results are reported in Appendix 1.
Cooper (1974 ) shows that the if the distribu-
tion of U, has finite variance, then for large
samples, the standard error of r, may be com-

puted as:
1
LY
(wf

A run is defined as a sequence of consecutive
stock price changes of the same sign. Clearly,
for stock price changes there are three possible
types of price change, positive, negative and
zero, and therefore three possible types of run.
Under the assumption of independence, the
total expected number of runs for all three
types for a stock may be computed as:

[N(N+ D+3 ]
i=1

N

m=

where N = total number of price changes, n=
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the number of price changes of each type. The
standard deviation of m is,

):mub2 ):n +N(N+1) 2N Zn’ N’ :

o = =
N?(N-1)

For large N, the sampling distribution of m is
approximately normal and the standard vari-
able may be written as:

Z=(R-m+05)
(¢

m

where R is the total number of runs actually
observed and where the sign of the adjustment
0.5 is negative if R>m and plus otherwise.

RESULTS

Appendix 1 shows the results of the serial
correlation tests. Current returns were corre-
lated with previous returns ranging from first
to eleventh lags. The correlation results shown
in Appendix 1 are summarized in Table 1.

From the table, it can be seen that 78.7
per cent of stock returns in the sample were
uncorrelated with first-period lag values of stock
returns. This means that 21.3 per cent of stock
returns are significantly correlated with stock
returns of immediate past week. This correla-
tion is divided into 9.3 % negative and 12.0 per
cent positive signs. This means that for a stock
whose price rose during the previous week,
there is a 9.3 % chance that it will fall this week;
it also means that for a stock whose price rose
during the previous week, there is a 12.0%
chance that it will rise above this.

For the second-period lag, the explana-
tion is similar in that 5.4 per cent of stock
returns are negatively correlated with returns
that prevailed in the previous fortnight; and
8.9 per cent are positively correlated. This
implies that if price of a stock rises today, there
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Table 1
Serial Correlation Results: Various Lags

Sigat1% Sig at 5% Total 1% & Not

Ve +ve -ve +ve -ve +ve
Lag 1 2.2 1.3 7.1 10.7 9.3 12.0 78.7
Lag 2 0.9 3.1 4.5 58 54 8.9 85.7
Lag 3 7.6 15.6 0.4 04 8.0 16.0 76.0
Lag 4 3.1 6.7 04 0.9 35 7.6 88.9
Lag b 31 5.8 1.3 0.9 44 6.7 88.9
Lag 6 0.9 0.0 5.0 8.9 59 8.9 85.2
Lag 7 0.0 0.0 2.7 10.7 2.7 10.7 86.6
Lag 8 04 18 2.2 4.5 2.6 6.3 91.1
Lag9 0.9 09 4.5 3.6 54 4.5 90.1
Lag 10 2.7 2.7 04 2.7 3.1 54 91.5
Lag 11 0.9 5.4 0.0 0.4 0.9 58 93.3
Average 21 39 26 45 47 84 86.9

is a 5.4 per cent chance that it will fall in the
next two weeks, and a 8.9 per cent chance that
it will rise.

The last row of the table gives the ave-
rage levels of correlation. This row shows that
86.9 per cent of movements in stock price are
not correlated with previous price. Thus, based
on the correlation test, there is a preponderant
absence of significant correlation.

Appendix 2 shows the detailed results
of the runs tests, as well as those of tests for
normality. A summary of the results for the
tests for normality is given in Table 2. From
the table, it is clear that only 19 out of the 224
stocks in the sample exhibited evidence for
normality. The remaining, an overwhelming
91.5% of the stocks showed evidence of non-
normality.

The runs test was conducted three
times: the first test uses data for the first half of
the sample; the second test uses data for the
second half of the sample period; while the
third tests uses data for the entire sample
period. This would help gauge the extent to

which the results are sensitive to changes in
the sample period. The results, detailed in
Appendix 2, are summarized in Table 3. The
sample period was divided into two sub peri-
ods. The results obtained from the first, sec-
ond, and combined period are given in col-
umns 3 through 5 respectively. For the first
period, 89.7 per cent of the stocks are random,
with only 10.3 per cent of them showing signs
of non-randomness. The result for the second
sub-period has a greater proportion of stocks
that deviate from randomness 18.3 per cent.
The combined period has agreater proportion
of stocks with evidence of non-randomness.
When the whole sample was used to test for
randomness, it turned out that 27.7 per cent of
stocks deviated from randomness, a rather
high proportion in comparison with those for
the two sub-periods. Thus, the runs test results
appear to be in tandem with those of the
correlation test as the evidence tilts towards
randomness, though, when the whole period
was used, there are pockets of non-random-
ness.
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CONCLUDING REMARKS

The evidence presented tilts towards random-
ness, though there were pockets of
nonrandomness when the entire sample pe-
riod was used. The overwhelming evidence of
randomness was corroborated by the correla-
tion tests which showed a preponderant ab-
sence of significant correlations. In line with
earlier findings reported by Jegadeesh (1990),
the data showed remarkable departure from
normality. The findings reported here have
major implications for traders who trade for
profit taking. There is a segment of the invest-
ment community that believes that previous
stock returns are correlated with current re-
turns so that technical analysis is meaningful.
The results of this study are an emphatic
rejection of the usefulness of technical analysis.
These findings, though in agreement with the
works of Fauzias (1992) and Annuar, Mohamed
Ariff & Shamsher (1993), are at variance with
those of Chee and Gupta (1996) who found
evidence for the usefulness of technical analy-
sis.

Othman Yong (1987) used weekly data
for the period January 1977 to May 1985 and
found a high degree of independence in price
changes. An important limitation of Othman
Yong’s study is that it is weakened by its
inability to control for thin trading. Though he
did not control for thin trading, Othman Yong
obtained results that do not differ markedly
from those reported in the weak-form tests of
this study. In another study, Othman Yong
(1993) conducted tests on the inter-relation-
ship between Malaysian and selected stock
markets in the Far East and New York and
found that “the co-movement among these
markets is not stable with time which means
thatitis difficult to constructan optimal invest-
ment strategy” (p. 65).

Annuar and Shamsher (1993) used
monthly data on 260 companies for the period
January 1975 to December 1989. They con-
structed an equally weighted index to repre-
sent market return, in addition to using the
KISE and the New Straits Times Industrial
Index. Using Box-Pierce Q-statistics as well as
correlation tests, the authors found that “for
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the whole period, the null hypothesis of zero
correlations was accepted for only two out of
the six equally weighted sector portfolios... the
null hypothesis was also accepted for the NST
Industrial Index and the KLSE Composite In-
dex” (p. 60). In conclusion, the authors noted
that “investors in general cannot consistently
beat the market by using past market informa-
ton... However this does not preclude the pos-
sibility of investors earning abnormal gains
based on insider information, which in the
long run moves the market towards efficiency”
(p. 66). The results reported on the correla-
tion tests of this study appear to echo those of
Annuar and Shamsher just cited. Annuar and
Shamsher’s sample did notinclude the data for
the 1990s. The results reported in this study
therefore represent an attempt to find out
whether or not the weak-form efficiency of the
KLSE wasupheld up until the 1990s. The 1990s
represented a significant period for the KLSE.
The early 1990s saw a dramatic increase in the
level of activity in the market, perhaps unparal-
leled in its entire history. By the end of the
1980s, the KLSE composite index stood at 562.
From that point, the index rose sharply to
reach a peak of 1332 on January 5, 1994. This
period of unprecedented change was not cov-
ered by many earlier studies including that of
Annuar and Shamsher (1993). The contribu-
tion of this study therefore lies not in the
employment of sophisticated statistical tech-
niques, but rather in addressing two major
shortcomings of earlier studies: using newer
data that covers more than half of the 1990s,
and basing analysis upon weekly, rather than
monthly observations as utilized by Annuar
and Shamsher (1993).

Though the majority of earlier studies
on the KLSE have not utilized data for the
1990s, there are others that have. The results
reported from the serial correlation tests do
not agree with those of Chee and Gupta
(1996). In their study, Chee and Gupta used
weekly data for the period 1977 to 1994, cover-
ing 30 Malaysian stocks, as well as data for the
Straits Times Industrial index of Singapore, the
Dow Jones Industrial Average of the United
States, and Japan'’s Nikkei index. The authors
used correlation analysis, multiple regression
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Table 2
Normal Test Results
frequency percent
Non-normal 1% 178 79.5
Non-normal 5 % 27 12.1
Normal 19 85
Total 224 100.0
Table 3
Runs Test Results
First Period Second Period Combined Period
Freq % Freq % Freq %
Sig 1% 9 4.0 19 85 32 14.3
Sig 5% 14 6.3 22 9.8 30 13.4
Not Sig. 201 89.7 183 81.7 162 72.3
Total 224 100.0 224 100.0 224 100.0

and time series analysis and found evidence of
weak-form inefficiency. The results of this study
therefore show a remarkable deviation from
those of Chee and Gupta. What could account
for this difference? There are two main reasons
for the divergent findings of this study and
those of Chee and Gupta: differences in data
and in methodology. Chee and Gupta used a
sample of 30 companies of the KLSE. The
authors themselves do not claim that their
sample is representative of the population from
which itwas non-randomly drawn. Though this
study s also based upon a non-random sample,
the fact that it contains 224 stocks implies that
there is probably a greater level of representa-

tion of the population in this than in Chee and
Gupta’s study. Thus, the issue of the usefulness
of technical analysis is far from settled and
further research is required to help resolve this
raging controversy.
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APPENDIX 2: RUNS AND NORMAL TEST RESULTS

RUNS TEST Normal TESTS
Company First Second Combined WHOLE PERIOD

Period Period Period

Significanc Significance Significance

e Level Level Level
BINDUS Not sig Not sig Not sig Non-normal 1%
BLAND Not sig Not sig Not sig Non-normal 1%
CCBIN Not sig Not sig Not sig Normal
CBERG Not sig Not sig Not sig Non-normal 1%
CHOC Not sig Not sig Not sig Non-normal 5%
DNP Not sig Not sig Sig 5% Normal
HOLD Not sig Not sig Not sig Non-normal 1%
FFM Not sig Not sig Not sig Non-normal 1%
GCOIN Not sig Not sig Not sig Non-normal 1%
GADEK Not sig Sig 5% Not sig Non-normal 1%
GUINES Not sig . Not sig Not sig Non-normal 5%
HLIND Not sig Not sig Sig 5% Non-normal 1%
KELMAS Not sig Not sig Not sig Non-normal 1%
KGHLDG Not sig Sig 1% Sig 1% Non-normal 1%
MFLOUR Not sig Not sig Not sig Non-normal 1%
MSHITA Not sig Not sig Not sig Non-normal 1%
MTC Not sig Not sig Not sig Non-normal 1%
MWE Not sig Not sig Not sig Non-normal 1%
ORIENTAL Not sig Not sig Not sig Non-normal 5%
OYLIND Not sig Not sig Sig 5% Non-normal 1%
PERDANA Not sig Not sig Not sig Non-normal 1%
PERLIS Not sig Not sig Not sig Non—normal 1%
ROTHM Not sig Not sig Not sig Non-normal 1%
SANYO Not sig Not sig Not sig Non-normal 1%
SETRON Not sig Not sig Not sig Non-normal 1%
SHCHAN Not sig Sig 1% Sig 1% Non-normal 1%
TCHONG Not sig Not sig Not sig Non-normal 5%
YHSBHD Not sig Not sig Not sig Non-normal 1%
ABRCORP Not sig Sig 1% Not sig Nen-normal 1%
GCORP Not sig Not sig Sig 5% Non-normal 1%
IJM ’ Not sig Not sig Not sig Normal
INTRIA Not sig Not sig Not sig Non-normal 1%
PILECON Not sig Not sig Not sig Non-normal 5%
PJIDEV Not sig Not sig Not sig Norn-normal 1%
PROMET Nog sig Not sig Not sig Norn-normal 1%
RENONG Not sig Not sig Not si Non-normal 1%
SGWAY Not sig Not sig Not sig Non-normal 5%
UE Sig 5% Not sig Not sig Nor-normal 5%
YTL Not sig Not sig Not sig Non-normal 5%
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APPENDIX 2: RUNS AND NORMAL TEST RESULTS

RUNS TEST Normal TESTS
Company First Second Combined WHOLE PERIOD

Period P?riQd. Pgrigd'

ii%:ificance i;g:ifxcance i;gZiflcance
BAMCORP Not sig Not sig Not sig Normal
AMMB Sig 5% Not sig Sig 5% Non-normal 5%
COMMEKZ Not sig Not sig Not sig Non-normal 5%
HANCOCK Not sig Not sig Not sig Non-normal 1%
HLCRED Not sig Not sig Sig 5% Normal
IDRIS Not sig Not sig Not sig Non-normal 1%
INSAS Not sig Not sig Not sig Non-normal 1%
‘KHALL Not sig Sig 5% Sig 5% Non-normal 1%
MAR Not sig Not sig Not sig Non-normal 5%
MAYBK Not sig Not sig Not sig Non-normal 5%
MBA Sig 1% Not sig Sig 1% Non-normal 1%
MBFCAP Not sig Not sig Not sig Non-normal 1%
MBF Not sig Not sig Not sig Non-normal 1%
MBSB Not sig Not sig Not sig Non-normal 1%
MGIG Not sig Not sig Not sig Non-normal 5%
CHOC Not sig Sig 5% Sig 1% Non-normal 1%
PGKALE Not sig Sig 5% Sig 5% Non-normal 1%
PBB Not sig Not sig Not sig Non-normal 1%
PHILEOQ Not sig Not sig Not sig Non-normal 1%
RHB Not sig Sig 1% Not sig Non-normal 1%
RHBCAP Not sig Not sig Not sig Non-normal 1%
SBANK Not sig Not sig Not sig Normal
SEADEV Not sig Not sig Not sig Non-normal 1%
UCB Sig 1% Not sig Sig 1% Non-normal 1%
BJUNTAI Not sig Not sig Not sig Non-normal 1%
GPLUS Not sig Sig 1% Sig 1% Non-normal 1%
KUCHAI Not sig Not sig Not sig Non-normal 1%
MFCB Sig 1% Sig 1% Sig 1% Non-normal 1%
MMC Not sig Not sig Not sig Normal
TIN Not sig Not sig Not sig Non-normal 1%
RAHMAN Not sig Not sig Not sig Non-normal 1%
TRONCH Not sig Not sig Not sig Non-normal 1%
AHPLNT Not sig Not sig Sig 5% Non-normal 1%
ASIATIC Not sig Not sig Not sig Non-normal 1%
AUSTENT Sig 5% Not sig Sig 5% Non-normal 1%
BKATIL Not sig Not sig Sig 1% Non-normal 1%
BKAWAN Not sig Not sig Not sig Non-normal 1%
BWORLD Not sig Sig 5% Sig 1% Non-normal 1%
CTECK Sig 5% Not sig Sig 1% Non-normal 1%
GHOPE Not sig Sig 5% Not sig Non-normal 1%
GPERAK Not sig Not sig Not sig Non-normal 1%
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APPENDIX 2: RUNS AND NORMAL TEST RESULTS

RUNS TEST Normal TESTS
Company First Second Combined WHOLE PERIOD

Period Period Period

Significance Significance Significance

Level Level Level
GNEALY Not sig Not sig Not sig Non-normal 1%
GUTHRIE Not sig Not sig Not sig Non-normal 1%
INCHEN Not sig Not sig Sig 5% Non-normal 1%
I0I Not sig Sig S% Sig 5% Non-normal 1%
KSIDIM Not sig Sig 1% Sig 5% Non-normal 1%
KLK Not sig Not sig Not sig Non-normal 1%
KLUANG Not sig Not sig Sig 5% Non-normal 1%
KRETAM Not sig Not sig Not sig Non-normal 1%
KULIM Not sig Not sig Not sig Non-normal 1%
LINGUI Not sig Not sig Not sig Non-normal 1%
MPLANT Not sig Not sig Not sig Non-normal 1%
NBT Not sig Sig 1% Sig 5% Non-normal 1%
NSOP Not sig Not sig Not sig Non-normal 1%
PPERAK Not sig Sig 5% Sig 1% Non-normal 1%
RVIEW Not sig Not sig Not sig Non-normal 1%
SBAGAN Not sig Not sig Sig 1% Non-normal 1%
SCBDEV Not sig Not sig Not sig Non-normal 1%
TDM Not sig Not sig Not sig Non-normal 1%
umMcca Not sig Not sig Not sig Non-normal 1%
UTDPLT Not sig Not sig Not sig Non-normal 1%
WESLAND Not sig Sig 5% Sig 5% Non-normal 1%
KULIM-A Not sig Sig 5% Sig 5% Non-normal 1%
AIsSM Not sig Sig 5% Not sig Non-normal 1%
ALCOM Not sig Not sig Not sig Normal
AOKAM Not sig Not sig Not sig Non-normal 5%
CASH Not sig Sig 1% Sig 5% Non-normal 1%
CCM™ Not sig Not sig Not sig Non-normal 1%
CIHLDG Not sig Not sig Not sig Non-normal 1%
GCOIN Not sig Not sig Not sig Non-normal 5%
CMSB Not sig Not sig Not sig Non-normal 1%
DMIB Not sig Not sig Not sig Non-normal 1%
ESSO Not sig Not sig Not sig Non-normal 1%
DRB Not sig Not sig Not sig Non-normal 1%
GBH Not sig Not sig Not sig Non-normal 1%
GOPENG Not sig Not sig Not sig Non-normal 1%
GUH Not sig Sig 1% Sig 1% Non-normal 1%
HEXZA Not sig Not sig Not sig Non-normal 1%
HICOM Sig 1% Not sig Not sig Non-normal 1%
HUME Not sig Not sig Not sig Non-normal 5%
JTIASA Not sig Not sig Not sig Non-normal 1%
KJoo Not sig Not sig Not sig Non-normal 5%
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APPENDIX 2: RUNS AND NORMAL TEST RESULTS

RUNS TEST Normal TESTS

Company First Second Combined WHOLE PERIOD

Period Period Period

Significance i;g:;flcance i;g:iflcance

Level
KSENG Not sig Not sig Not sig Non-normal 1%
KRAMAT Not sig Sig 1% Sig 1% Non-normal 1%
LEADER Not sig Not sig Not sig Normal
LION Not sig Not sig Not sig Non-normal 1%
LKHH Not sig Not sig Not sig Non-normal 1%
MAICA Not sig Sig 1% Not sig Non-normal 1%
MWATA Not sig Sig 5% Sig 5% Non-normal 1%
MALEX Not sig Not sig Not sig Non-normal 1%
MAURICH Not sig Not sig Not sig Non-normal 1%
MCEMENT Not sig Not sig Not sig Normal
MOX Sig 5% Not sig Not sig Non-normal 1%
MPI Sig 1% Not sig Sig 1% Non-normal 5%
MUDA Sig 5% Not sig Sig 5% Non-normal 1%
MUIB Not sig Not sig Not sig Non-normal 1%
PCHEM Not sig Sig 1% Sig 1% Non-normal 1%
PALMCO Not sig Not sig Sig 5% Non-normal 1%
PMCW Not sig Not sig Not sig Non-normal 5%
PMI Not sig Not sig Not sig Non-normal 1%
SAMANDA Sig 1% Not sig Sig 1% Non-normal 1%
SEAL Not sig Not sig Not sig Non-normal 1%
SHELL Not sig Not sig Not sig Non-normal 5%
SITATT Not sig Not sig Not sig Non-normal 1%
TASEK Not sig Not sig Not sig Non-normal 1%
TONGKAH Not sig Not sig Not sig Non-normal 5%
TRACTOR Not sig Not sig Not sig Non-normal 5%
UAC Not sig Not sig Not sig Non-normal 1%
AAMAL Sig 1% Not sig Sig 1% Non-normal 1%
AHTIN Not sig Sig 5% Sig 1% Non-normal 1%
AMDB Not sig Not sig Not sig Non-normal 1%
APLAND Not sig Not sig Sig 5% Non-normal 1%
BRAYA Not sig Not sig Not sig Non-normal 1%
BOLTON Not sig Not sig Not sig Non-normal 5%
DBHD Sig 5% Sig 1% Sig 1% Non-normal 1%
E&O Not sig Not sig Not sig Non-normal 1%
FACB Not sig Not sig Not sig Non-normal 1%
FIMA Not sig Not sig Not sig Non-normal 1%
HLPB Not sig Not sig Sig 5% Non-normal 1%
}VEST Sig 5% Not sig Sig 1% Non-normal 1%
IGB Not sig Not sig Not sig Normal
IOIPB Sig 5% Not sig Sig 1% Non-normal 1%
IS&PEN Not sig Not sig Not sig Non-normal 1%
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RUNS TEST Normal TESTS

Company First Second Combined WHOLE PERIOD
;?ri9?. g?;;??icance g?;;??icance
Legzi icance |ogel Level

JERAK Not sig Sig 5% Sig 1% Non-normal 1%
KEMAYAN Not sig Sig 1% Sig 1% Non-normal 1%
KLIH Not sig Sig 1% Sig 1% Non-normal 1%
L&G Not sig Not sig Not sig Non-normal 5%
LARUT Not sig Not sig Not sig Normal
LIEHOE Sig 1% Not sig Sig 1% Non-normal 1%
LLB Not sig Not sig Sig 1% Non-normal 1%
MBFLAND Not sig Not sig Sig 5% Non-normal 1%
MCBH Not sig Not sig Not sig Non-normal 1%
MENANG Not sig Not sig Not sig Non-normal 1%
METPLX Not sig Sig 5% Sig 5% Non~-normal 1%
MUIPROP Not sig Not sig Not sig Non-normal 1%
NEGARA Sig 5% Sig 5% Sig 1% Non-normal 1%
PMOUNT Not sig Not sig Not sig Non-normal 1%
PELANGI Sig 1% Not sig Sig 1% Non-normal 1%
PGARDEN Not sig Not sig Not sig Non-normal 5%
PHILAND Not sig Sig 1% Sig 1% Non-normal 1%
SDRED Not sig Not sig Not sig Non-normal 1%
SPROP Not sig Not sig Not sig Non-normal 1%
SUEP Not sig Not sig Not sig Non-normal 1%
SATERAS Not sig Not sig Not sig Non-normal 1%
SMI Not sig Not sig Not sig Non-normal 1%
SPK Not sig Not sig Not sig Non-normal 1%
TAIPIN Not sig Not sig Sig 5% Non-normal 1%
TALAM Not sig Sig S% Sig 5% Non-normal 1%
UMLAND Not sig Not sig Not sig Non-normal 1%
ANTAH Not sig Sig 1% Not sig Normal
ASIAPAC Not sig Not sig Not sig Non-normal 1%
BTEAD Not sig Not sig Not sig Non-normal 1%
BGROUP Not sig Not sig Not sig Non-normal 1%
BTOTO Not sig Not sig Not sig Non-normal 1%
GKENT Sig 5% Not sig Not sig Normal
GTOWN Not sig Sig 1% Not sig Non-normal 1%
GENTIN Not sig Not sig Not sig Non-normal 5%
GRANITE Not sig Sig 5% Sig 5% Non-normal 1%
HAPSENG Not sig Not sig Not sig Non-normal 1%
JOHAN Not sig Not sig Not sig Non-normal 1%
KEMA Not sig Not sig Not sig Non-normal 1%
KCB Not sig Sig 5% Not sig Non-normal 1%
KKELLAS Not sig Not sig Not sig Normal
MAGNUM Not sig Not sig Not sig Normal
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APPENDIX 2: RUNS AND NORMAL TEST RESULTS

RUNS TEST Normal TESTS
Company First Second Combined WHOLE PERIOD

Period P?riQd. Pgri9d.

Significance Significance Significance

Level Level Level
MALAKOF Not sig Not sig Not sig Non-normal 1%
MAS Sig 5% Not sig Not sig Non-normal 1%
MECHMAR Not sig Sig 5% Sig 5% Non-normal 1%
MHS Sig 5% Not sig Not sig Non-normal 1%
MISC Not sig Not sig Not sig Non-normal 1%
MMCE Not sig Not sig Sig 5% Non-normal 1%
MOSAIC Not sig Not sig Not sig Non-normal 1%
MPHB Not sig Not sig Not sig Non-normal 1%
MRCB . Not sig Not sig Not sig Non-normal 1%
MULPHA Not sig Sig 5% Not sig Non-normal 1%
MYCOM Not sig Not sig Not sig Non-normal 1%
NANYANG Not sig. Not sig Not sig Non-normal 1%
NSTP Not sig Not sig Not sig Normal
RESORT Not sig Not sig Not sig Normal
SARAWAK Not sig Not sig Sig 1% Non-normal 1%
SDARBY Not sig Sig 5% Not sig Normal
SJA Not sig Not sig Not sig Non-normal 1%
TIME Not sig Not sig Not sig Non-normal 1%
TRIND Not sig Not sig Not sig Non-normal 5%
TV3 Not sig Not sig Not sig Non-normal 1%
UNIPHO@E Sig 5% Not sig Sig 1% Non-normal 1%
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