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The Impact of Subprime Crisis on Asia-Pacific
Islamic Stock Markets

ZHANG HENGCHAO and ZARINAH HAMID

International Islamic University Malaysia, Kuala Lumpur, Malaysia

The objective of this study is to examine the impact of the U.S.
subprime crisis on the long-term and short-term dynamic rela-
tionships between selected Asia-Pacific Islamic stock markets and
conventional stock markets in the region. The comovements among
these stock markets are examined through cointegration tests, and
vector error correction model-based Granger causality tests, for the
period from February 2006 to December 2010. The study reveals
that, after the debut of the U.S. subprime crisis, Asia-Pacific Islamic
stock markets increasingly integrated among themselves and with
their conventional counterparts. In addition, the conventional
markets of the United States and Japan significantly influence the
short-run fluctuations of Asia-Pacific Islamic and conventional
markets.

KEYWORDS U.S. subprime crisis, Asia-Pacific Islamic stock mar-
kets, cointegration, VECM, Granger causality

INTRODUCTION

During the last three decades, the world economies have been increasingly
globalized. As the world becomes integrated, economies tend to intensively
liberalize their markets to compete for the foreign investments. Because
the economic liberalization involves in the removal of capital barriers to
investment, the liberalization process effectively enables one country’s cap-
ital market to be more accessible to the foreign investors. Thus, economies
around the world become integrated with one another.
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As the world economies become increasingly integrated, enormous
researches have been devoted to examine whether the financial crisis in
one country will be spilled over to other countries. For example, King
and Wadhwani (1990) studied about the volatility transmission of the U.S.
1987 stock market crash on the global market, Masih and Masih (1999) and
Yang, Kolari, and Min (2003) examined the intraregional contagious effect of
Asian financial crisis, and so on. The emergence of the U.S. subprime crisis
of 2007 has again spurred the research interest on the effect of the finan-
cial crisis to the new height. Being labeled as the worst financial crisis ever
since the Great Depression, the U.S. subprime crisis has not only affected the
U.S. economy, it has also spread to other countries as well, developed and
developing nations alike. Nevertheless, as stated by Ibrahim (2005), studies
pertaining to the impact of financial crisis on the financial markets integration
may help investors to grasp the potential benefits of international portfolio
diversification.

Although there are voluminous studies on stock market integration, most
of the earlier researches have been focusing on the stock market integration
among developed countries (see, e.g., Blackman, Holden, & Thomas, 1994;
Eun & Resnick, 1994; Grubel, 1968; Hanna, McCormack, & Perdue, 1999;
Lessard, 2008; Levy & Sarnat, 1970; Odier & Solnik, 1993; Solnik, 1974).
Recently, the research focus has shifted to the stock markets of the devel-
oping countries (see, e.g., B. W.-S. Huang & Cheung, 1995; Majid, Meera,
& Omar, 2008; Ratanapakorn & Sharma, 2002). Despite the rapid growth of
Islamic banking and finance industry, especially in the Islamic equity mar-
kets, little attention has been given to the impact of financial crises on the
integration of conventional and Islamic stock markets. In this regard, this
study hopes to shed some light on the stock markets integration between
conventional and Islamic stock markets, with a special focus on Asia-Pacific
Islamic stock markets.

The aim of this study is twofold: first, it is to examine the impact of
the U.S. subprime crisis on the integration of selected Asia-Pacific Islamic
and conventional stock markets; second, it is to identify which stock market,
either conventional or Islamic, that primarily drives the volatility of Asia-
Pacific Islamic stock markets.

The rest of this study is organized as follows: the subsequent section
discusses the background of the Islamic stock market index. The third section
reviews past empirical literatures pertaining to the stock market integration.
The fourth section describes the methodology and data used in this study.
The fifth section illustrates the results of various empirical tests. Finally, major
findings of this study are summarized, and some possible areas that warrant
further research are provided in the Conclusion.
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ISLAMIC STOCK MARKET INDICES

An Islamic stock market index can be simply defined as the index whose
composition is made up with stocks that are Shariah compliant (International
Shariah Research Academy for Islamic Finance [ISRA], 2012, p. 488). A stock
is said to be Shariah compliant when it passes the Shariah stock screening
process. This process normally comprises two phrases, namely, the quali-
tative and quantitative screening (Derigs & Marzban, 2008; see also Girard
& Hassan, 2008; Hussin Muhammad, Abu, & Awang, 2012; Kassim, 2010;
Rahman, Yahya, & Nasir, 2010; Sadeghi, 2008). For the qualitative screening,
if the primary business activity of a company violates Shariah injunctions
the stocks of the company will be marked as Shariah noncompliant securi-
ties. In general, business activities that are free from the exploitive elements
or unfair gains, namely, usury (riba), excessive ambiguity (gharar), gam-
bling (maysir), and prohibited goods (haram) are deemed to be Shariah
compliant (Majid & Kassim, 2010). On the other hand, business activi-
ties that involve in interest-based finance (7iba); conventional insurance
(gharar); gaming (maysir); producing and selling pork, alcohol, and pornog-
raphy (haram); manufacturing or selling tobacco, stockbroking, or selling
non-Shariah-approved securities, entertainment, and weapons are Shariah
noncompliant (ISRA, 2012, p. 482).

Once the stocks have passed the qualitative screening, they are then
subjected to the second phrase of Shariah screening, namely, the quantita-
tive screening. This phrase of screening is aimed to evaluate the extent of
Shariah noncompliant activities in the total revenues and profits of a com-
pany (Sadeghi, 2008). Several financial benchmarks have been established
by the Muslim scholars to set the level of tolerance for the extent of the
Shariah noncompliant activities in the company. So long as the contributions
of the Shariah noncompliant activities do not exceed the benchmark level,
the company’s securities can be marked as Shariah compliant. In general,
three financial ratios have been mostly adopted to construct the quantitative
criteria, namely, debt-to-equity ratio, interest income-to-total income ratio,
and account receivables-to-total assets ratio (Rahman et al., 2010). However,
the benchmark levels may vary from one index to another. For instance,
Dow Jones Islamic Indices set 33% as the benchmark for activities that are
interest based (riba). Thus, if a company’s interest-based (7iba) financing or
income is less than 33% of its 24-month average market capitalization, the
stocks of the company are considered as Shariah compliant. On the other
hand, Financial Times Stock Exchange (FTSE) Islamic Indices stipulated the
benchmark level for the proportion of interest-based income 7 at 5% (ISRA,
2012, p. 483). Upon the company passing both phrases of Shariah screening,
its stocks will be stamped as Shariah compliant securities.

Islamic stock market indices are still a relatively new phenomenon in
comparison with its conventional counterpart. The first Islamic stock market
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index, namely the Dow Jones Islamic Market (DJIM) World Index, was estab-
lished by Dow Jones & Company in 1999. Since then, the DJIM family has
expanded to include regional, sectorial, and market-capitalization indices.
Until recently, the DJIM family has managed to develop 69 country-based
indices (S&P Dow Jones Indices, 2012). The expansion pace was then fol-
lowed by (FTSE, 2015), which launched its Shariah Global Equity Indices
Series in 2006. In the same year, Standard & Poor’s (S&P; 2011) managed
to launch its first three members of Shariah indices family, namely the S&P
500 Shariah, S&P Europe 350 Shariah, and S&P Japan 500 Shariah. The year
after, Morgan Stanley Capital International Inc. (MSCI; 2011) launched its
MSCI Global Islamic Indices Series. Nowadays, almost all the major index
companies around the global have launched their own Islamic indices.

LITERATURE REVIEW

Acknowledging the rapid growth of Asian economies and the Islamic finan-
cial industries during the last three decades, researchers have started shifting
their focuses to the integration of Asian stock markets, Islamic and conven-
tional ones. However, in comparison with the studies on the conventional
stock markets, efforts devoted to the Islamic stock markets are still trivial.

In Janakiramanan and Lamba (1998), the authors applied vector autore-
gression model (VAR) to examine the integration of stock markets in
Pacific-Basin region. They concluded that the U.S. stock market had signifi-
cant influence on the Australasian stock markets during 1988 to 1996. They
also attributed the level of integration between countries to four major fac-
tors, namely, geographical location, economic tie, numbers of cross-border
listings, and precedence of market close.

In a similar study, A. M. M. Masih and Masih (1999) investigated
the long-run and short-run dynamic linkages among emerging Asian stock
markets and other leading stock markets internationally. Echoing with
Janakiramanan and Lamba (1998), this article stated that the United States
and the United Kingdom had significant influence, in long-run and short-
run, over other stock markets globally. In addition, the authors also found
that there were significant long-run and short-run relationships between
Organisation for Economic Co-operation & Development (OECD) stock mar-
kets and Asian stock markets. On the other hand, the Hong Kong stock
market had the leading role among Southeast Asia stock markets at the
regional level. The article added that the volatility of Asian stock markets
could be mostly attributed to the fluctuations in the regional markets, rather
than the advanced markets.

Another early study on the long-run and short-run dynamic relationships
among Asia emerging stock markets and the advanced stock markets (i.e., the
United States and Japan) can be traced back to Yang et al. (2003). This study
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gave special focus to the effects of Asia financial crisis on the stock market
integration. By evaluating the stock market in the separated time intervals
(i.e., precrisis, crisis, and postcrisis), the article concluded that the long-
run cointegration and short-run causal linkages among these markets had
been intensified during the crisis period. In addition, the level of integration
among these stock markets was higher for the after-crisis period than the
precrisis period. In a related study, Karim and Majid (2009) adopted a two-
step estimation method, namely, the autoregressive distributed lag (ARDL)
and generalized methods of moments (GMM), to examine the short-term
and long-term dynamic causal relationships between Malaysia and its major
trading partners. For the period from 1992 to 2008, the study revealed that the
degree of stock markets comovements between these markets is significant
and positively correlated with their trade ties. Besides, the study also found
that the Japanese stock market plays a more important role than the U.S.
counterpart over these countries.

Recently, Majid, Meera, Omar, and Aziz (2009) zoomed in to investi-
gate the integration among selected Association of Southeast Asian Nations
(ASEAN) markets and their interdependencies from the United States and
Japan. By applying the two-step estimate, Johansen-Juselius (JJ) cointegration
and GMM on the daily stock indices, ranging from January 1, 1988 to
December 31, 2006, and the study revealed that in general, ASEAN stock
markets were increasingly interrelated among themselves as well as with the
U.S. and Japan markets after the 1997 Asian financial crisis. Thus, the benefits
of diversifying the investments into ASEAN stock markets tend to disappear
after the debut of the crisis. In a recent article, Sidek and Abdul-Rahman
(2011) estimated the impact of the U.S. subprime crisis on the stock market
returns of the five ASEAN countries. By applying the panel data techniques,
the study found that the U.S. and ASEAN-5 stock markets are cointegrated.
In accordance with Majid et al., Sidek and Abdul-Rahman also discouraged
investors to diversify their portfolio into ASEAN-5 market during the financial
crisis.

With regards to the integration of Islamic stock markets in the Asia
region, Karim, Kassim, and Arip (2010), Rahim, Ahmad, and Ahmad (2009),
Siskawati (2011), and Yusof and Majid (2007) could be considered as the
pioneers in this subject. In the early study, Yusof and Majid employed the
generalized autoregressive conditional heteroscedasticity (GARCH) model
together with VAR model to estimate the responses of Malaysia conventional
and Islamic stock markets to the conditional volatility of monetary policy
variables. Confirming with the Islamic principles, the study found that, from
January 1992 to December 2000, interest rate was significant for Malaysia
conventional stock market but insignificant for its Islamic counterpart.

Meanwhile, Rahim et al. (2009) employed a bivariate VAR GJR-GARCH
model to investigate the transmission of information and the correlation
between the Kuala Lumpur Syariah and Jakarta Islamic Indices. For the
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period from July 4, 2000 to December 29, 2000, the study indicated that
there is only a low level of correlation between the two Islamic stock mar-
kets. The findings indicated that the return and volatility transmissions were
unidirectional from the Kuala Lumpur Islamic stock market to the Jakarta
Islamic stock market.

Recently, Karim et al. (2010) examined the effects of the U.S. subprime
crisis on the integration of selected Islamic stock markets (i.e. Malaysia,
Indonesia, the United States, the United Kingdom, and Japan). By employ-
ing JJ cointegration technique, the study failed to prove the existence of
cointegrated relationships among these Islamic stock markets for precrisis
period (February 15, 2006—July 25, 2007) and during-crisis period (July 26,
2007-December 31, 2008). However, contradictory results were found by
Siskawati (2011). In the later study, the cointegrated relationship was found
among Jakarta Islamic Index, Kuala Lumpur Syariah Index, and Dow Jones
Islamic Market Index.

METHOD
Data

The data used for this study were retrieved from Bloomberg Database and
Google Finance, covering the period from February 1, 2006 to December 31,
2010. This study has chosen February 1, 2006 as the starting point of the anal-
ysis because of the availability of the Islamic stock market index of China
from December 31, 2005,' and in the case of Japan and Malaysia where
there were many public holidays in January 2006. To measure conventional
stock markets of the United States, Japan, China, Malaysia and Indonesia,
this study has used the end-of-day values of the Dow Jones U.S. Total Market
Index (US), Nikkei 225 (JP), Dow Jones China 88 Index (CN), Kuala Lumpur
Composite Index (MY), and Jakarta Composite Index (IN). In addition, we
have also chosen the Dow Jones U.S. Islamic Market Index (IUS), Dow
Jones Islamic Market Index Japan (IJP), Dow Jones Islamic Market Greater
China Index (ICN), Kuala Lumpur Syariah Index (IMY), and Jakarta Islamic
Index (IIN) to represent the Islamic stock markets of the five countries. For
each stock market index, the logarithm forms of daily prices and returns are
generated.

To comprehensively explore the impacts of the U.S. subprime crisis on
the integration of the selected stock markets, the time interval has been
divided into two subperiods, namely, the precrisis and during-crisis peri-
ods. Following Dungey, Fry, Gonzalez-Hermosillo, Martin, and Tang (2010),
Karim et al. (2010), and Majid and Kassim (2009), this study sets July 26,
2007 as the starting point of the U.S. subprime crisis. In the case of miss-
ing data, this study adopts a similar technique suggested by Hirayama and
Tsutsui (1998) and Karim et al. (2010), whereby the slots of missing data
were filled with the previous day’s market index values.
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Empirical Approach

To avoid spurious results, unit root tests have been first employed to ensure
the stationarity of the time series data. Besides, unit root tests enable one to
identify whether the external financial shocks have permanent or temporary
impacts on the stock market. If time series data have a unit root (nonsta-
tionary), the impacts of a financial shock will never die out, and the market
return will permanently deviate from its long-run equilibrium. However, if
the unit root does not exist, the effects of an external shock will only be
temporary. In other words, though in the short run there may be drift-away
from the long-term equilibrium, the deviation will be reverted back to its
long-run equilibrium level. To investigate the existence of the unit root, the
Augmented Dickey Fuller (ADF) test is the common approach. However,
since Gujarati (2003, p. 819) and Sidek and Abdul-Rahman (2011) have crit-
icized the low testing power of the ADF test, the Phillips-Perron (PP) test
has been included to complement the ADF test. As for the lag length of the
unit root test, this study has employed the optimal lag length based on the
Akaike Information Criterion (AIC).

Furthermore, this study has adopted the VAR based on JJ cointegration
approach to investigate the long-run relationships between selected stock
markets, for precrisis and during-crisis periods. Then, vector error correction
model (VECM) based Granger causality tests are applied to explore the long-
term and short-term dynamic relationships among these stock markets.

Since implementing the JJ cointegration technique on VAR model is
believed to be a realistic representation of market linkages, this study
has adopted this combination to investigate the long-run relationships
among selected stock markets (Dekker, Sen, & Young, 2001; Sims, 1980).
In addition, the JJ procedure is also believed to have relative superior per-
formance over other methods for testing the orders of the cointegration
rank. As for the advantage of the VAR model, one needs not to distin-
guish between exogenous and endogenous variables in the model. To put it
simple, employing the VAR model will be less complicated (Gujarati, 2003,
p. 853).

Given that the maximum likelihood of the JJ cointegration test is based
on the VAR model, the VAR model can be specified as follows:

Xl = + ﬂ1X1_1 + ﬁZXl—Z + PP + ﬂ/@Xl—k + U[ (].)

where,

X, denotes the nx1vector of stock market indices
a is an nx lvector of constant terms

v, is a vector of white noise error terms

k is the lag length.
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As this study investigates the Islamic stock market integration of five coun-
tries (United States, Japan, China, Malaysia, and Indonesia), 7 is equal to
five.?

Because the levels form of the VAR model in Equation 1 does not contain
the information of cointegration explicitly, it may be more advantageous to
subtract X, _; from both sides of the equation and rearrange the equation into
Equation 2 as follows:

k—1
AX, =8+ ) TuAXiy+ Xy +e @)
where,

A = the first difference

X, = a nx1 vector of stock market indices

8 = a nx1 vector of the constant terms
I'and IT = the nxn matrix of coefficients

g, = a nx1 vector of white noise error terms
k = the lag length.

The value of k is determined by the optimal lag length based on the AIC.
In addition, I" represents the coefficients of the short-term dynamics (Karim,
Jais, & Karim, 2011), which defines the short-run adjustments to changes in
the variable (Bley & Chen, 2006). The number of cointegration vectors can
be determined by the ranks of the matrix I1. Furthermore, IT can be decom-
posed into two matrices of @ and B, such that [T=af’. Specifically, « is a
nx1 column vector contains the speed of short-run adjustment coefficients
for the disequilibrium, whereas 8’ is a 1x# cointegration row vector contains
the coefficients such that X; converges into its long-run equilibrium (Bley &
Chen, 2006; Karim et al., 2011).

To determine the number of cointegration vectors, Johansen and Juselius
(1990) and Johansen (1988) developed two test statistics, namely, the Trace
and the Maximal Eigenvalue statistics:

k
hce = =T ) In(1=2) 3)

)\motx =-T lﬂ (1 - )"r+1) (4)

The Trace statistics test the null hypothesis that there are at most r
cointegration vectors. On the other hand, the Maximal Eigenvalue statistics
test the null hypothesis that the number of cointegration vectors is » against
the alternative hypothesis that is »+1.
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As indicated by Engle and Granger (1987), as long as the cointegrated
relationship is present, there will always be a corresponding error correction
representation. In other words, when the long-run equilibrium relationships
exist, the short-run deviations will always be adjusted toward the long-
run equilibrium. Thus, there must be dynamic relationships among these
time series so that they can move together towards the long-run stable
equilibrium.

Such belief can be evidenced from Granger (1988), where it concluded
that if there is a cointegration vector among time series, there must be at least
a unidirectional causality relationship among them. To explore the long-run
and short-run dynamic relationships among these markets, this study has
adopted the VECM model based on the Granger representation theorem.
The matrix form of the five variables VECM model can be represented as
follows:

AUS 8 AUS Us e
AJP 8, , AJP JP &
ACN | =68 | + ZH | AcN | +T| N | +| & 3
AMY 8 AMY MY e
AIN 8 AIN ., IN J0 Les

where US, JP, CN, MY, and IN represents the stock market indices of the
United States, Japan, China, Malaysia, and Indonesia, respectively. The matrix
with the summation notation represents the short-run terms, and the associ-
ated coefficient matrix I'; denotes the coefficients of short-run relationships
between the short-run terms and the dependent variables. Whereas the
matrix accompanied with the coefficient matrix IT represents the vector of
lagged error correction terms (ECTs), and IT indicates the coefficients of the
long-run relationships. In particular, the ECTSs represent the deviations from
the long-run equilibrium relationships at time #-1 and the coefficients rep-
resent the speed of adjustment for the dependent variable to return to its
long-run equilibrium level at time .

To determine the long-run causal relationships, the significance of the
lagged ECTs is tested by the ¢ statistics. On the other hand, the short-run
causal relationships are determined through the F statistics, where the joint
significance of the lagged short-run terms is tested. However, if neither ¢
tests nor F tests are significant, it indicates the exogeneity of the dependent
variables (Masih & Masih, 1999; Masih & Masih, 2001).

EMPIRICAL RESULTS
Descriptive Statistics

Table 1 presents the descriptive statistics of the data, which summarizes
the basic statistical characteristics of the daily stock market indices returns
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for the selected 10 stock markets, for the precrisis and during-crisis periods,
respectively. In term of the market volatility, the Standard Deviations indicate
that all the stock markets tend to be more volatile during the U.S. subprime
crisis period, conventional and Islamic ones alike. As for the conventional
markets, the volatility of stock market returns increased by about 166% for
the United States, 83% for Japan, 20% for China, 32% for Malaysia, and 50%
for Indonesia, whereas the Islamic stock market returns portrayed an increase
of volatility with almost 132% for the United States, 53% for Japan, 95% for
China, 35% for Malaysia, and 50% for Indonesia. Apparently, the U.S. stock
markets were more volatile than the other stock markets after the debut of
the 2007 subprime crisis. In fact, conventional and Islamic stock markets of
the United States have more than doubled after the debut of the subprime
crisis.

Because the skewness statistics are all negative, they indicate that all
stock market indices return series are asymmetrical distributed. Instead, the
distributions of these series are inclined to the left. In addition, since the
kurtosis statistics for all the series are greater than 3, these series are lep-
tokurtic. Lastly, the Jacque-Bera tests confirm the non-normal distribution
features of all the series.

Unit Root Tests

For the stationary nature of the stock market indices (the natural logarith-
mic form) and indices returns (first difference of natural logarithmic indices
multiplied by 100), Table 2 illustrates the unit root tests results for ADF and
PP methods during the two subperiods. For the two subperiods, ADF and
PP statistics indicate that at levels all the series are nonstationary, except for
Japan’s precrisis Islamic index. In general, this implies that when the market
indices are at levels the null hypothesis of a unit root cannot be rejected at
all levels of significance, regardless of the occurrence of the U.S. subprime
crisis. On the other hand, when the series are at first difference, the null
hypothesis of a unit root can be rejected at all levels of significance. Thus,
we conclude that the series are stationary at their first difference. In other
words, all the data series are said to be integrated at order one, or I (1).

Cointegration Analysis

Having noted that all stock market indices are integrated at order one, 7
(D), the study then proceeds to investigate the presence of long-run relation-
ships among selected stock markets using JJ cointegration technique. The
cointegration tests have been employed on two models, for precrisis and
during-crisis periods. For the first model only the Islamic stock markets are
included (@.e., IUS, IJP, ICN, IMY, and IIN). As for the second model, the
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conventional and Islamic stock markets are included (.e., US, JP, CN, MY,
IN, TUS, IJP, ICN, IMY, and IIN). The appropriate lag lengths for the two
models are determined by the AIC. For the first model, the lag structures are
2 and 4 for the precrisis and during-crisis periods, respectively. As for the
second model, the lag structures are 2 and 3 for the precrisis and during-crisis
periods, respectively. Subsequently, Trace and Maximal Eigenvalue statistics
are applied to determine the number of the cointegration vectors at 5% sig-
nificance level. Because the Trace statistics are more robust than the Maximal
Eigenvalue statistics, if the two statistics give contradictory results the Trace
statistics should prevail (Cheung & Lai, 1993; Johansen & Juselius, 1990).

The results of the cointegration tests are presented in Table 3. When
only the Islamic stock markets are included in the model, the Trace and
Maximal Eigenvalue statistics indicate the absence of cointegration rela-
tionships for the precrisis period. For the crisis period, the Trace statistics
reveal that there are two cointegration relationships among the Islamic
stock markets. However cointegrated relationships are not present based on
Maximal Eigenvalue statistics. Because Trace statistics prevail over Maximal
Eigenvalue statistics in the wake of conflicting results, it is safe to conclude
the presence of the long-run equilibrium relationship among Asia-Pacific
Islamic stock markets for the crisis-period. The results suggest that Asia-
Pacific Islamic stock markets were relatively independent from each other
prior to the U.S. subprime crisis but shifted together toward long-run stable
relationship after the debut of the crisis. Thus, the potential benefits of diver-
sifying portfolios across Asia-Pacific Islamic stock markets have diminished
after the debut of the U.S. subprime crisis.

When conventional and Islamic stock markets are included in the model,
the Trace and Maximal Eigenvalue statistics have rejected the existence of
the cointegration relationships prior to the U.S. subprime crisis. However,
for the crisis-period both statistics have indicated the presence of a long-run
equilibrium relationship among these markets. This suggests that the Asia-
Pacific Islamic and conventional stock markets are relatively independent
from each other before the crisis but arbitrarily moving together toward the
long-run equilibrium after the crisis. This implies that there are only marginal
benefits for the international investors to diversify portfolios across Asia-
Pacific conventional and Islamic stock markets.

The results of the cointegration tests for the two models indicate that the
U.S. subprime crisis has a significant impact on the integration of Asia-Pacific
Islamic stock markets. In particular, after the debut of the U.S. subprime
crisis the Asia-Pacific Islamic stock markets tend to increasingly integrated
among themselves and with their conventional counterparts. These findings
are found to be in support of the past researches that the extent of the stock
market integration tends to increase extensively after the debut of the crisis
(Majid, Meera, & Omar, 2008; Majid et al., 2009; Ratanapakorn & Sharma,
2002). However, the integration nature of stock markets in this study tend
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to contrast with the findings of Karim et al. (2010), which concluded that
the Islamic stock markets of United States, United Kingdom, Japan, Malaysia,
and Indonesia were not cointegrated prior and after the 2007 U.S. subprime
crisis. However, it is believed that the contrary results from the two studies
may be because of the differences embedded in the research models of the
two studies, particularly the time interval and the stock markets included in
the models.

Vector Error Correction Model-Based Causality Tests

To explore the long-term and short-term dynamic relationships among Asia-
Pacific Islamic and conventional stock markets, the VECM-based causality
tests are applied in the analysis. Because the existence of cointegration rela-
tionships is the prerequisite condition for the application of the VECM model,
and the cointegration relationships for both models are only present during
the crisis period, hence the VECM model is only used for this crisis period.

Tables 4 and 5 summarize information on the long-run and short-
run causal relationships among the Asia-Pacific stock markets. In particular,
Table 4 provides findings for the Islamic stock markets only, whereas Table 5
covers information on Islamic and conventional stock markets. To investigate
the dynamic causal relationships among these markets, the significance of the
¢ statistics for ECTs indicates the presence of long-run causal relationships
among the stock markets, whereas the significance of the F statistics through

TABLE 4 Vector Error Correction Model Multivariate Causality Analysis

During-Crisis Lag Length = 4

t Statistic.

F statistics of the short-run lagged differences [p Value] (¢ Value)
Dependent
Variable AIUS AlJP AICN AIMY AIIN ECT,,
AIUS - 3.8988*** 1.7485 3.4079*** 0.948 —0.0767***
[0.0038] [0.1373] [0.0089] [0.4355] (0.0000)
AlJP 88.8055*** - 1.54 3.2608** 4.4185*** —0.0324**
[0.0000] [0.18806] [0.0114] [0.0015] (0.0047)
AICN 55.3467***  7.6734*** - 3.8024*** 2.5701** —0.0205
[0.0000] [0.0000] [0.0041] [0.0367] (0.1879)
AIMY 25.4011%* 5.2058*** 0.6117 — 7.3278"* —0.0221**
[0.0000] [0.0004] [0.6543] [0.0000] (0.0145)
AIIN 26.0184*** 2.3194* 3.5304*** 1.8438 - —0.0425***
[0.0000] [0.0554] [0.0072] [0.1184] (0.0004)

Note: Figures in the brackets and parentheses represent the probabilities for F statistics and ¢ value for
¢ statistics, respectively. AIUS, AIJP, AICN, AIMY, AIIN refers to the one-period lagged-difference term
for the Islamic stock market of the US, Japan, China, Malaysia, and Indonesia, respectively.

*, ** ***denote statistical significance at 10%, 5%, and 1% level, respectively
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joint tests of the lagged differences of each variable determines the presence
of short-run causal relationships.

The results shown in Table 4 unveil four noteworthy observations for
the Asia-Pacific Islamic markets during the U.S. subprime crisis. First, during
the crisis-period, all the Islamic stock markets are statistically endogenous.
In other words, either the short-run or/and long-run causal relationships are
significant for the five Asia-Pacific Islamic stock markets.

Second, the ECTs are significant for all the Islamic stock markets except
China. In other words, there are significant long-run causal relationships from
ECTs to the Islamic stock markets of the United States, Japan, Malaysia, and
Indonesia. This implies that when there are deviations from the long-run
equilibrium in the system/model of Islamic stock markets, these four Islamic
markets will adjust to clear the disequilibrium (Masih & Masih, 1999; Masih
& Masih, 2001). The long-run interrelationships between the Islamic stock
markets of the United States, United Kingdom, Malaysia, and Indonesia are
found to be consistent with Majid and Kassim (2010). As for the Islamic stock
market of China, the insignificance of its ECT term indicates the isolate nature
of the stock market in the Asia-Pacific region. The segmentation of this stock
market can also be evidenced from Karim and Majid (2009) and Huyghebaert
and Wang (2010). It is believed that the key factor behind the isolation of the
stock market of China regionally and globally is rooted at the strict capital
control of its financial system (Fahami, 2011; Luo & Tang, 2007). More specif-
ically, foreign investors are constrained severely to access the domestic stock
markets of China. Similarly, the Chinese domestic investors are also restricted
severely to diversify portfolios internationally (Huyghebaert & Wang, 2010).

Third, the lagged-differences terms of the U.S. and Japan Islamic stock
markets are found to have significant short-run causal relationships with
all the Asia-Pacific Islamic stock markets. In other words, the Islamic stock
markets of the United States and Japan play significant roles in the short-
run fluctuations of the Asia-Pacific Islamic stock markets. Our findings in
the importance of U.S. and Japan markets are in line with Huang, Yang,
and Hu (2000), Kim (2005), Masih and Masih (1999), and Masih and Masih
(2001). The global leadership of the U.S. and Japan stock markets could be
explained by four factors suggested by Masih and Masih (1999), namely,
the liquidity of the market, the share of market capitalization in the global
equity market, the cost of transection, and the openness and deregulations
of the economy. In principle, if a stock market is more liquid, having a
larger share of global market captialization, lower costs of transaction, and
more open and deregulated, the market is expected to be more leading in
the information context. In particular, the leadership of the U.S. market may
be because of its dominance in the market place, and its role as the most
influential news producer globally (Masih & Masih, 1999). The importance
of Japanese stock market in the region is believed to be rooted at its large
volume of financial flows to the region via bank lending (Kim, 2005).
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Lastly, significant short-run causal relationships can be found between
Islamic stock markets of the developing Asia-Pacific economies. In particular,
the Islamic stock market of China is significantly influenced by the other four
Islamic stock markets in the region, whereas it is shown to be significant
only to the Indonesia Islamic stock market. As for the Islamic stock market
of Malaysia, there are significant bidirectional short-run causalities between
Islamic stock markets of the United States and Malaysia, and between Japan
and Malaysia. However, only unidirectional short-run causalities are found
to be significant from the Islamic stock market of Malaysia to China and
from Indonesia to Malaysia. As for the Islamic stock market of Indonesia,
the short-run bidirectional causality is found to be significant only between
Indonesia and Japan. The unidirectional short-run causalities can be found
from the Islamic stock market of the United States to that of Indonesia,
and from Indonesia to that of China and Malaysia. The significant short-
run interdependences between Asia-Pacific Islamic stock markets signify the
nonexistence of diversification benefits in the short-run.

The results shown in Table 5 reveal the short-run and long-run
causal relationships between conventional and Islamic stock market in the
Asia-Pacific region. Similar to the findings from Table 4, four interesting
observations can be found from Table 5. First, during the crisis-period all the
Asia-Pacific stock markets, Islamic and conventional, are statistically endoge-
nous. This suggests that at least one channel of the causal relationships
is active: either the short-run channel when lagged-differences are jointly
significant, or the long-run channel with a significant ECT.

Second, the ECTs are significant for Islamic and conventional markets of
Malaysia and Indonesia, but only for the conventional market of China. This
suggests that when there is disequilibrium in the system, it is mainly these
five markets that adjust to reverse the system back to its long-run equilibrium
(Masih & Masih, 1999; Masih & Masih, 2001).

Third, the U.S. conventional market is found to be the most signifi-
cant factor for the short-run fluctuations of the Asia-Pacific stock markets,
conventional and Islamic ones alike. The lagged difference of U.S. conven-
tional market is found to be of importance for all the markets, except for the
conventional and Islamic markets of Malaysia. This implies the regional lead-
ership of the U.S. conventional stock market in the short run. Having noted
the statistical insignificance of the ECT in the equation of the U.S. conven-
tional stock market, the significance of the U.S. conventional stock market in
the short run signifies its role of being the initial receptor of the shocks to
the long-term equilibrium in the system. In other words, the external shock
will affect the performance of the U.S. conventional market before passing
over to the other markets in the region (Masih & Masih, 1999; Masih & Masih,
200D).

Lastly, in comparison with other markets in the region the stock markets
of Malaysia, Islamic and conventional ones alike, are found to be relatively
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exogenous in the short run. In particular, only unidirectional causal relation-
ships can be found from both markets of Malaysia to the Islamic markets of
China and Indonesia. This finding suggests the existence of short-run diver-
sification benefits for the Asia-Pacific portfolio investors to venture into the
Islamic and conventional stock markets of Malaysia.

CONCLUSION

The objective of this study is to examine the impact of the U.S. subprime cri-
sis on the long-run and short-term dynamic relationships between selected
Asia-Pacific Islamic and conventional stock markets, namely the United
States, Japan, China, Malaysia and Indonesia. It is observed that as Asia
countries increasingly liberalize their financial markets to attract more for-
eign investments, the vulnerability of their stock markets to the external
financial shocks has also increased.

Due to the far-reaching influences of the U.S. subprime crisis on the
global economy, the study aims to investigate whether it is beneficial for
investors to diversify their portfolios into Asia-Pacific Islamic stock markets
in the event of financial crisis. As it is revealed by the study, Asia-Pacific
Islamic stock markets have been significantly integrated among themselves
and with their conventional counterparts after the debut of the U.S. subprime
crisis. This implies that the potential benefit of diversifying across Asia-Pacific
Islamic and conventional stock markets have diminished during the crisis.

In addition, as the VECM-based dynamic Granger causality analysis
reveals, among the five Islamic stock markets, only China seems to be iso-
lated from other Islamic markets in the long-run. On the other hand, the
significant ECTs for the four other Islamic markets suggest that in wake of
the U.S. subprime crisis the disequilibrium will be adjusted by these four
Islamic markets. In the short run, this study finds the U.S. Islamic market
leads the short-run fluctuations of the other Asia-Pacific Islamic markets dur-
ing the crisis period. In addition, the significant short-run dependency among
Asia-Pacific Islamic markets signifies the absence of short-run diversification
benefits across these markets.

When conventional and Islamic markets are included in the model, in
the long-run the significant ECTs for Malaysia (Islamic and conventional),
Indonesia (Islamic and conventional), and China (conventional only) stock
markets imply that when there is any deviation from long-run equilibrium,
these five markets will bear the brunt of short-run adjustments toward the
equilibrium relationship. As for the short-run dynamic relationship, this study
finds that the conventional markets of the United States and Japan are the two
significant forces for the fluctuations of the other Islamic and conventional
markets in the region. Besides, the short-run exogeneity of Malaysia stock
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markets (Islamic and conventional) in the region indicates the existence of
potential short-run diversification benefits in the two markets.

The results of this study have opened a wide variety of possible areas
that warrant further researches. Among the possible areas include investi-
gating if there are diversification benefits to be gained by buying different
sectorial stocks during specified periods, by investigating multiple sources
of risks (such as foreign exchange risks), and by assessing the effects of
regulatory changes of the stock markets.

NOTES

1. The Dow Jones Islamic Market Greater China Index was launched on August 28, 2009, but the
daily data were available since December 31, 2005 through estimated back-testing method.

2. This study has designed two models to investigate the integration of stock markets in United
States, Japan, China, Malaysia, and Indonesia. The first model only comprises five Islamic stock market
indices (i.e., IUS, IJP, ICN, IMY, & IIN), whereas the second model covers Islamic and conventional stock
markets (i.e. US, JP, CN, MY, IN, IUS, IJP, ICN, IMY, & IIN).
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