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Ruzita Abd-Rahim, Abu Hassan Shaari M. Nor and Dwipraptono Agus Harjito

that concentrate on linkages between neighboring emerging markets, because unlike
advanced markets, the well-being and therefore potential of these markets tend to influence
one another. This rationalisation is consistent with the growing notion that stock markets
are increasingly becoming more integrated as a region. Such integration comes parallel
with the growing importance of free capital mobility arising from the introduction of various
economic integration mechanisms such as the European Union (EU), North American Free
Trade Area (NAFTA) and ASEAN Free Trade Area (AFTA). Narayan er al. (2004) assert
that liberalisation of barriers to trade (products) has also improved capital flows across
national borders, resulting in the integration of the stock markets. Meanwhile, in their study
which includes the world’s most advanced stock markets (United States, United Kingdom
and Japan) as well as four emerging Asian stock markets (Hong Kong, Thailand, Singapore,
and Malaysia), Masih and Masih (1999) found that certain markets set the trend for specific
geographical regions. In the case of the Southeast Asia region, their study found that stock
market fluctuations are mostly influenced by the regional (that is, Hong Kong) rather than
the advanced markets. More. importantly, both of these studies (Masih and Masih 1999;
Narayan et al. 2004) conclude that intra-regional linkages between stock markets are stronger
than those with the advanced markets.

Based on these regards, the present study contributes to the existing literature on
stock market interdependence through examining linkages among emerging markets in the
ASEAN region, specifically Malaysia, Indonesia, Singapore, Thailand and the Philippines.
But more importantly, it renews interest on a topic that has long been an intriguing issue in
empirical finance, namely stock market seasonality, by associating it with stock market
linkages. Apparently since it was re-introduced in 1976 (Rozeff and Kinney 1976), stock
market seasonality in the form of January effect has become the most closely examined
anomaly of efficient market hypothesis. This is particularly true for major capital markets
like the New York Stock Exchange (NYSE) where studies on this issue are both voluminous
and leaning towards supporting the January effect anomaly (cf. Haugen and Jorion 1996;
Keim 1983; Rozeff and Kinney 1976). Even though less rigorous, studies done on other
stock markets remain supportive of the January effect or seasonality effect in general (cf.
Gultekin and Gultekin 1983; Nor Azuddin er al. 2005; Pandey 2002). Of interest to this study
is neither the nature of seasonality in the selected markets nor explanations to the seasonality.
It focuses instead on the implications of the findings of Masih and Masih (1999) and
Narayan et al. (2004) that the ASEAN region is still characterised as one with leader-
follower markets. This study argues that such an imperfect integration could indirectly
create an arbitrage opportunity among stock markets within the region. One of the
opportunities could come from the potential contagion effect of stock market seasonality,
defined as abnormally high return patterns in one equity market (leader/origin) that triggers
similar abnormally high return patterns in other equity markets. In other words, this leader-
follower linkage is expected to allow investors in the follower equity market to exploit
seasonality effect more efficiently by observing the trend in the leader equity markets.

Besides representing the most growing economies in the ASEAN region, the five
countries selected in this study also posses a characteristic unique to the literature on
stock market seasonality in that all of them do not impose tax on capital gains. The tax-loss
selling hypothesis is the most compelling and tested explanation of January effect. The
hypothesis implies the existence of seasonal month effect in the absence of tax on capital
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= { 1 if the month is the seasonal month for the respective ith market &)
; 0 otherwise

The coefficient of the dummy variable is significantly positive if the return series
exhibits an abnormally positive pattern in the seasonal months and thus a proof of the
presence of seasonality effect in the sample markets.

Then using Granger causality approach, the study investigated the presence of short-
run linkages among returns of the sample equity markets to determine which stock markets
act as the leaders and which get the spillovers/effects. Based on the direction of the Granger
causality, we examined the presence of contagion effect whereby the leader (follower)
markets were identified as the origin of (affected by) the contagion effect, that is, the effect
of such linkages. In the spirit of Kanas (2005) and Narayan er al. (2004), we developed a
time-series regression model to trace the contagion effect in the general stock market
condition by extending Equation (2) to include return series of the other ASEAN countries
which based on Granger Causality tests were identified as the leaders (/) or origins of
contagion effect on returns of the follower (f) market. The resulting time-series regression
models in general can be written in the following form;

N
R! =af +a/ (D/)+Y_BR +¢! @)
I=1
where d, is the intercept term, 4, is the coefficient of the seasonal dummy variable (D), R is
the return at the end of month ¢, / and f are the equity markets that are identified as the
leaders/origins of and follower/affected by the contagion effect, respectively, 8 , is the
response of f'equity market’s return to the respective / equity market’s returns and ¢ is the
error term in the respective follower equity market specification. The specification in
Equation (4) predicts that monthly returns on stocks in a particular equity market (follower)
are explained not only by the return pattern in the seasonal month, but also by the patterns
of returns on stocks in the other ASEAN equity markets that have been identified to ori ginate/
trigger the pattern. In other words, the return patterns in the ‘origin’ equity market are
transmitted or contagious to the other equity markets in the region. Returns on Malaysian
stocks, for instance, are not only explained by the abnormal December/February returns
but also by the monthly returns on stocks traded in Thailand, Indonesian, the Philippines,
and Singaporean markets.

Equation (4) nonetheless is restricted to linkages among the stock returns of the five
equity markets in general. To dictate specific linkages due to seasonality, Equation (4) was
modified to incorporate only returns of months that had been identified to exhibit seasonality
effect, that is,

N
R',Jr =a‘¢f +Z;3;R: +£";Jr ! (5)
=1

where R;” is the returns on index of the follower market for seasonal month ¢ while other
definitions remain.
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The pattern of the average monthly returns for each country and the respective statistics
are displayed in Figure 1 and Table 1, respectively. Figure 1 shows that the seasonal month
is more appropriately attributed to February in the case of Malaysia because it reports the
highest monthly returns of 5.08 per cent. For Thailand, the highest monthly return (5.40 per
cent) was in January whereas for Indonesia, the Philippines, and Singapore the highest
monthly returns were in December (9.84 per cent, 5.02 per cent and 2.92 per cent, respectively).
The slight difference in terms of month with highest average returns in these countries
disappeared on considering the month with the next highest returns. Both Malaysia and
Thailand reported the second highest average monthly returns in December whereas
Indonesia, the Philippines and Singapore reported the second highest average monthly
returns in January. Briefly, except for Malaysia where the seasonal month appeared to be
more appropriately registered as December/February, for the rest of the ASEAN countries it
was registered as January/December. Accordingly, if seasonality effect is to be determined
by recognising such prolonged effect (for example, Silvapulle (2004) also discussed
seasonality in the Australian market in the form of December/January and July/August), the
dummy variable in Equation (3) must register these months as having a value of 1.

Next, as reported in Table 1, all stock markets except Thailand consistently reported
August as the month with the lowest average monthly returns. Even then, Thailand reported
the second lowest return in August (not reported). This feature is not unique to the ASEAN
region because August is also the ‘quiet month’ in the US, the UK, and Japan (Mohd Rahimie
2002). Another similarity involves the returns pattern in five other months (January, February,
April, May, and December) when all of these countries reported positive returns. The
‘regionality’ feature of these countries is further evidenced by the correlations that are
consistently positive and highly significant (p-value < 0.01). Of the five equity markets,
Indonesia seems to have a stock market that is relatively least correlated (0.344 to 0.404)
with the others.

We next tested two basic assumptions of ordinary least squares (OLS), that is, the
normality of the distribution and the stationarity of the series to justify the time series
analysis. The Jarque-Bera (JB) tests posits that normally distributed data has a skewness
value of zero (S = 0.00) and kurtosis of (K = 3.00) such that the JB statistics for normally
distributed data should be zero. The null hypothesis (H : JB = 0.00) is rejected if JB> ¥
As reported in Table 2, the skewness and excess kurtosis for each of the five indexes

Table 1. Descriptive statistics and correlations: January 1988 to December 2005

Market Index Min Month Max Month Total EMAS SET JCI SAE PCI
Malaysia EMAS -0.035 Aug 0.051 Feb 0.110  1.000

Thailand SET -0.017 Mar 0.054 Jan 0.139 0.566* 1.000

Indonesia  JCI -0.030 Aug 0.098 Dec 0.214 0.344* 0.364* 1.000

Singapore  SAE -0.025 Aug 0.029 Dec 0.083 0.674* 0.612* 0.351* 1.000
Philippines PCI -0.050 Aug 0.050 Dec 0.091 0.545* 0.579* 0.404* 0.641* 1.000

Note: * indicates significance at 5 per cent level while abbreviations EMAS = Exchange Main Board All
Shares, JCI = Jakarta Composite Index, SET = Stock Exchange of Thailand index, SAE = Singapore All Equities
index, and PECI = Philippines Stock Exchange Composite Index (PCT).
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Stock

Table 3. Regression of monthly returns of each €quity market on its seasonal month Neglectir
dummy varjable

Possibilities ¢
"““““““““‘—______________‘———-—-————————_ Thailand and !
Variables Malaysia Thailand Indonesia Singapore Philippines movement in {
Constant  0.0004 0.006 | ——

0.0076 0.0023 0.0014 .
(0.0587) (0.0785) (0.9089) 05127)  (0.214¢) #sthe location
Dbt =Ems on stog
Variable, (D, ) 0.0454 0.0512 0.0616 0.0212 0.0421 diect the cont
Go2spr gamaees (3 one) P (19297 (2.5504y% The leading n
Adjusted-R?  0.0364 0.0326 0.0366 0.0125 0.0252 sephistication a
F-Statistics ~ 9.129%xx 8.256%* 9.170%** 3734 6.551%*

Durbin-Watson 1.8879 1.8614 1.7824

B%. among othe
1.8803 1.8095 E=msmission of
mmsdirectiona] w
Note: Each cel] contains coefficient followed by the (t-stat) and *, *+

s and *** indicates significance at S b
10 per cent, 5 per cent, and 1 per cent levels, respectively. The estimation for each market was done

: : Gk Malavsian equit
using the regression equation: - |
S opposed to M;
[_ e relative level
#oiag Squity
R e R R ®xcept Thailand.
EEEression model
‘=mcept Thailand.

st 3

Wiuch was limited
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Singapore to the Philippines, Malaysia to Singapore, the Phi]
Thailand to Singapore) with either

Granger causalities (from

ippines to Malaysia, and
minimal or suspicious intensity.
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Table 4. Regressions of monthly returns of follower on the leader equity markets

Independent Indonesia Malaysia Thailand
variables Modell Modelll Modellll  Modell Modelll Modellll Modell Modelll Model I
Constant 0.013 0.006 -0.000 0.002 -0.003 -0.003 0.003 -0.002 -0.002
(1.779)  (0.789)  (-0.004) (0.437)  (-0.621) (-0.658)  (0.605) (-0.289)  (-0.338)
Seasonal 0.041 0.047 0.028 0.024 0.030 0.026
(le.ln‘ul‘l‘ny.DlI (2.153)* . (2.306)* (2.568)* (2.172)* (2.120)* (1.727)
Biite loval Dk il 2 a1l 0250 L0730 0.715  0.637 1005 0980 0.954
(0.718) (0.674) (-0.132) (B.621)**  (8.474)** (7.335)** (11.323)**(11.040)** (10.590)**
R,nl-1) 0.029 0.032 0.056
' (0.152) (0.373) (0.620)
K“GR{AZ) 0.186 -0.029 0.196
; (0.998) (-0.335) (2.163)*
Ry n(-6) -0.040 -0.025 -0.131
(-0.212) (-0.285) (-1.473)
R, 0.197  0.198 0.211
{1.695)  (1.712) (1.680)
R 1) 0.163
(1.303)
R, (-2) -0.056
(-0.450)
R,,(-6) 0.036
(0.285)
R.. 0.351  0.326 0.363
(3.430)** (3.190)** (3.310)**
R (1) 0.105
(0.977)
R (-2) -0.047
(-0.434)
Rp(-2) 0.092
(0.863)
R 0.203 0.202 0.209
(3.917)**  (3.950)** (3.943)%*
R pl-1) 0.040
(0.758)
R,u(2) 0.180
(3.389)*+*
R, (-6) 0.025
(0.475)
Adjusted-R* 0.176 0.190 0.199 0.491 0.504 0.537 0.372 0.382 0.395
F-Statistics 16.282%* 13.579%*  3.364** 104.735  73.856** 17.145%% 1282117 67.398%* 18.052%*
D-Watson 1.932 1.941 1.951 2.196 2.154 2.240 2,050 2.040 2,043
Notes:

(1)  Each cell contains the coefficient followed by the (-stats). Symbols * and ** indicates significance at the
5 per cent and 1 per cent levels, respectively. The results for lags 3 to 5 are similar to that of lag 6, thus
omitted to save space. Durbin-Watson statistics = 2,00 indicate no autocorrelations in the residuals.

(2) Based on the specification in Equation (3), the estimations for each affected market are as follows:

Indonesia: er.\-p(:l e ag{.\'ﬂ(} + alﬂ\'DrJ(Drf\T)tJ ) s ﬁ1(R.I_\-_\-(‘.-}:} 4 ﬁ: (R;‘HSJ +[f_‘(R!MHL ) & Sr}_\-m]

Malaysia: R'l{.is 27 a(.)ur\' + a]_lL-\‘b'(Dr.lHS ) +)81(R1THA! ) +}G3 (R.,RI\IGR} N g{.\“.\‘

Thai]m‘ld: R;J'J’l'.ll' L5 anHH.' i alfl-'“ {DIHM.' }+ ﬂ‘[Rlﬁ'.\lr'k 4 {._I.TJJ'L'
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=P Most Persistent G. Causality
— Moderate G. Causality
= Minimal G. Causality
------ » Suspicious G. Causality
.

= -
Period

Figure 3. Causality direction in the movement of the equity markets in ASEAN-5 countries

Note: For tobustness Granger causality tests are run using lag 1 until lag 6 specifications. To produce the
diagram, intensity of the causality relationship was interpreted in the following manner: (i) most persistent
when the causality was consistently significant in at least 5 tests; (ii) moderate when causality was consistently
significant in at least 3 tests; (ii) minimal when the causality was significant in 2 tests; and (iv) suspicious
when the causality was significant in only 1 test.

Consistent with the results of the Granger causality tests, the results in Table 5 in
general provide strong evidence of contagion effect particularly with respect to Malaysia.
Seasonality in this market to some extent is explained by seasonality (return patterns during
the seasonal months) in Singapore and Thailand. This is because not only are the coefficients
of the seasonal month returns of Singapore (R ,) and Thailand (R,,,,,) positively
significant, but more importantly, the coefficients of the lagged (up to lag 2) seasonal
months are also significant. Intuitively, these results suggest that the abnormal performance
of the stock markets in Singapore and Thailand are contagious or transmitted to their
neighboring equity market, Malaysia. From an investment standpoint, these contagion
effects suggest that during the seasonal months of December and February, prices of
stocks traded in Malaysia seem to have responded significantly to the current up to the last
two seasonal month returns in Singapore and Thailand. In other words, efficient investors
in Malaysia should be able to grab the abnormal high returns in December_/February, by
exploiting the information they have on the performance of the Singaporean and Thailand
equity markets from October, /N ovember, , onwards.’

Evidence of transmission of seasonality is nonetheless lacking in the case of Singapore
and Thailand. Even though seasonality in the leader equity markets significantly explains
seasonality in the follower market, this is only limited to contemporaneous relationships.
This is particularly evidenced in the case of Thailand. The resulting adjusted-R* suggests
that the current seasonal month returns of Indonesia explain a mere 4.2 per cent of the

3 Note that seasonality in Malaysia is attributed to December and February abnormal returns whereas in
the other ASEAN countries, January and December. Accordingly, in interpreting the regression results
for Malaysia in Table 5, a contemporancous relation refers to Dec.f‘l-‘ebmla}_s.m and Dec/Jan,, 1-month
lagged relation refers to Dec/Feb,, .. and Nov/Dec,, ., 2-month lagged relation refers to Dec/Feb,,,
and Oct/Nov , and so forth.

Others,
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fluctuations in Thailand. Adding the lagged returns of Indonesia deteriorates the explanatory
power of the model further to 3.4 per cent (p-value > 0.05). Singapore also suffers a reduction
in the adjusted-R? after adding the lagged returns of the Philippines, but the effect is minimal
(from 29.3 per cent to 28.8 per cent). The fact that such results involve equity markets that
have the same seasonal months, that is, December/January, suggests that the contagion
effect of seasonality in the Philippines on Singapore stock markets is rather short-lived
while that of seasonality in Indonesia on Thailand stock markets is practically non-existent.
This notion is in contrast with the contagion effect of stock market seasonality running
from Singapore and Thailand to Malaysia. The contagion effect is apparently meaningful
because the causation begins two seasonal months in advance. In other words, investors in
Malaysia can predict and accordingly exploit the seasonality in seasonal month ¢ by observing
the fluctuations of returns in Thailand and Singapore starting from seasonal month ¢-2, t-/
and 7.

4. Conclusion and Implications

This study examined the issue of stock market linkages in Malaysia as well as four other
neighboring countries in the ASEAN region, that is, Singapore, Thailand, the Philippines
and Indonesia. Besides the geographical region, another common characteristic of these
markets is the tax exemption on capital gains, which in itself is significant in the literature
on seasonality in stock market because tax-loss selling hypothesis has been a widely accepted
explanation of the phenomenon. The preliminary results suggest that except for Malaysia
where the seasonality effect is more appropriately associated with February effect,
acknowledging the seasonality effect in a slightly broader span (by including the month
with the second highest returns) reduces the differences to almost nil. Specifically, while
seasonality effect is associated with December/February effect in Malaysia, it is associated
with December/January effect in the other four countries. The results from our first regression
models of Equation (3) confirm previous finding (Ruzita and Dwipraptono 2006) that the
seasonality effect is significant in all of these countries including in Singapore. Given that
the results are obtained from markets that exempt tax on capital gains, this study provides
additional evidence to reject the tax-loss selling hypothesis.

The rest of the study was aimed at establishing evidence of linkages among the stock
markets and the effect on seasonality in stock market. Using Granger causality tests on the
overall stock returns data, we found evidence consistent with previous studies (Masih and
Masih 1999; Narayan et al. 2004) that some equity markets set the trend for the others. The
regression models of Equation (5) that were developed to reflect the causality directions
confirm that there are contagion effects in the general stock market performance. To examine
the implication of such linkages and contagion effects on stock market seasonality, another
round of Granger causality tests were conducted using only seasonal month returns. The
results of regression analyses confirmed those from the Granger causality tests that
seasonality in the Malaysian stock market tends to be preceded by stock market seasonality
in Singapore and Thailand which in turn is preceded by the stock market seasonality in the
Philippines and Indonesia, respectively. However, with respect to Singapore, the seasonality
effect is originated but only contemporaneously from the Philippines whereas for Indonesia.
similar evidence is rather minimal. Overall, our analysis provides considerable evidence
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