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Abstract
This paper empirically investigated the volatility spillover effect between the conventional
finance market and the Islamic finance market. Our empirical results show a
unidirectional volatility spillover from the U.S. conventional stock market to the Islamic
stock indexes of Islamic countries, but not vice versa. The Islamic stock index (S&P 500
Sharia—SHX) of firms listed in the United States is also influenced by the U.S.
conventional stock index (Dow Jones Industrial Average—DJIA). However, our empirical
results also show there is no volatility spillover from the U.S. conventional stock index
(DJIA) to the Dow Jones Islamic Market (DJIM) index of globally diversified Islamic
stocks established on Sharia principles. This also holds for the Pakistan stock exchange
index. This study highlights the diversification benefits of investing in the various Islamic
stock markets in perspective of portfolio variance.
Keywords: Volatility transmission; Islamic financial market; Bi-variate GARCH

1. Introduction
Islamic finance is guided by the principles of Islamic law (Shariah), which prohibits interest
(riba), excessive risk-taking (gharar), and gambling (maysir), and promotes risk-sharing, profitsharing, asset-backed financial transactions, and ethical investment. Islamic investment has
received attention for withstanding the recent global financial market turmoil. If the Islamic
finance system is decoupled from conventional markets, then this system may provide a cushion
against potential losses resulting from probable future financial crises as well as a strong therapy
to global financial crises. The understanding of how volatilities of and correlations between the
Islamic and conventional stock markets change over time including their directions (positive or
negative) and size (stronger or weaker) is of crucial importance for investors with a view to
diversifying portfolios to hedge against unforeseen risks.
There is little literature on the volatility spillover effect between the conventional finance market
and the Islamic finance market, and on whether Islamic finance and conventional finance asset
returns are substitutes or complements in terms of taking risk. There has been no consensus on
the evidence of volatility spillover between Islamic stock markets and conventional stock markets
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in the prior literature. First, we refer to the decoupling hypothesis of Islamic equity finance from
conventional equity finance. An Islamic stock index is argued to be more resilient to financial
crisis than is a conventional stock index (Charles, Pop and Darné, 2011; Sukmana and Kolid,
2012).
Second, we set up the rejection of the decoupling hypothesis of Islamic equity finance from
conventional equity finance. Ajmi et al. (2014) reveal evidence of significant linear and
nonlinear causality between the Islamic and conventional stock indexes. They also show potent
causality between the Islamic stock market and financial and risk factors. A striking result shows
a connection between the Islamic stock market and interest rates and interest-bearing securities,
which is inconsistent with Sharia rules. ÁAlvarez-Díiaz et al. (2014) also find that the Islamic
markets are causal and interactive with conventional markets and do not perform much better
than the conventional markets during crises. This implies that the Islamic equity markets may not
be good candidates for risk diversifiers in asset allocation or hedgers against risk exposures.
Ajmi et al. (2014) show that the Islamic equity market is not isolated from external shocks of
different types, regions, and sources. In particular, the results show that there is a causal link
from the Islamic market to both the European and Asian conventional stock markets.2
To explain the impact of conventional market risk on the Islamic market, we explore the
volatility spillover effects between the Dow Jones Industrial Average (DJIA)3 and the Dow Jones
Islamic Market (DJIM) index in the global market, those between the S&P 500 (SPX) and S&P
500 Sharia (SHX) indexes in the U.S. market, and those between the DJIA and several Islamic
indexes in Islamic countries, such as the FTSE Bursa Malaysia EMAS Sharia Index (FBMS), the
Jakarta Stock Exchange Jakarta Islamic Index (JAKISL), the Karachi Stock Exchange 100 Index
(KSE100) of Pakistan, and the S&P Saudi Arabia Sharia (SPSHSA). Hence, an important
objective of this study is to investigate whether Islamic stock indexes provide more
diversification benefits than the conventional indexes from the perspective of volatility spillover.
This requires an empirical investigation of the conventional and Islamic stock indexes. We use
the bivariate GARCH model to examine volatility spillovers between conventional stock markets
and Islamic stock markets.

This proves that the selection of stocks based on strict Sharia principles may make some
difference in the causal relationships and links for the DJIM index. Yusof and Majid (2007)
found the volatility of interest rate does not affect that of the Rashid Hussain Berhad Islamic
Index (RHBII), while it does for the Kuala Lumpur Composite Index (KLCI). The KLCI is used
to measure the conventional stock market return, while the RHBII is used to measure the Islamic
stock market return.
2

The Dow Jones Islamic Market (DJIM) index was launched in February 1999. Since then, the
Dow Jones Islamic indexes have grown to cover 70 countries and 10 regions worldwide. The
Dow Jones Islamic indexes exclude companies whose primary business is alcohol, tobacco, pork,
weapons, entertainment (e.g., gambling, hotels, pornography) and conventional finance (e.g.,
banking, insurance).
3
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2. Methodology
In this study, we analyze the volatility and shock transmission mechanism between
conventional and Islamic stock markets using a bivariate framework of the BEKK
parameterization (Engle and Kroner, 1995). In this model, the variance-covariance matrix of
equations depends on the squares and cross products of innovation  t , which are derived from
the following mean equation:
R t   t   t ,  t | t 1 ~ N 0, H t  ,

(1)

where R t is the 2  1 vector of returns at time t for each market, and (εit , ε2t )′ is the vector of
residuals from the AR(1) system (1). Here, we assume that εt follows a Gaussian distribution.
The n 1 vector of random errors,  t , represents the innovation for each market at time t with its
corresponding 2  2 conditional variance-covariance matrix H t . In order to ensure a positive
semi-definite covariance matrix, all elements must stay positive during estimation. The
conditional past market information available at time t  1 is represented by  t 1 . A more
practicable alternative is the BEKK model given by Engle and Kroner (1995). This model is
designed in such a way that the estimated covariance matrix will be positive semi-definite, which
is a requirement needed to guarantee non-negative estimated variances. There exist numerous
parameterization methods for the conditional covariance matrix Ht in Eq. (1). The specification
we adopt is the BEKK model proposed by Engel and Kroner (1995). The BEKK model is
sufficiently general and guarantees a positive definite conditional covariance matrix.
The standard BEKK parameterization for the bivariate GARCH model is written as:
Ht  C C  A t 1 t1 A  B Ht 1B ,

(2)
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matrix of conditional variance-covariance at time t , and C is a 2  2 lower triangular matrix
with three parameters. A is a 2  2 square matrix of coefficients and measures the extent to
which conditional variances are correlated to past squared errors. B is a 2  2 squared matrix of
coefficients and shows the extent to which current levels of conditional variances are related to
past conditional variances.
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2
2 2
h22,t  c22
 a122 12,t 1  2a12a221,t 1 2,t 1  a22
 2,t 1  b122 h11,t 1  2b12b22h12,t 1  b222 h22,t 1

(5)

where h11, t denotes the variance of the conventional stock market returns, h12, t denotes the
covariance of the conventional stock market returns and the Islamic stock market returns, and
h 22, t denotes the variance of the Islamic stock market returns.

 

The significance of diagonal coefficients a11 a 22 suggests that the current conditional variance



of h11, t h22, t



is correlated with its own past squared errors, while the significance of lagged



variance b11 b22  indicates that the current conditional variance of h11, t h22, t



is affected by its

own past conditional variance. In addition, the significance of the off-diagonal coefficients a12
and b12 indicates evidence of a volatility spillover effect from the conventional stock market to
the Islamic stock market, whereas the significance of off-diagonal coefficients a 21 and b21
suggests evidence of a volatility spillover effect from the Islamic stock market to the
conventional stock market.
We estimate the system described by Eq. (1) and (2) by maximizing the log-likelihood function.
In the above BEKK model, the off-diagonal parameters in A and B are of particular importance in
terms of detecting volatility spillovers across markets. For example, a12 in A measures the
volatility spillovers in the form of the squared values of the shocks from market 1 (conventional
market) in the previous period to market 2 (Islamic market) in the current period. Similarly, b12 in
B measures the volatility spillovers in the form of the conditional volatility of market 1 in the
previous period to market 2 in the current period. We maximize the following likelihood function
assuming that errors are normally distributed:
T
T

L   T log 2  0.5 log H t    0.5  t   H t1 t  
t 1

(4)

t 1

where θ is the estimated parameter vector and T is the number of observations. Numerical
maximization techniques were utilized in order to maximize this non-linear log-likelihood
function. Initial conditions were obtained by performing several initial iterations using the
simplex algorithm as recommended by Engle and Kroner (1995). The BFGS algorithm was then
used to obtain the final estimate of the variance-covariance matrix with corresponding standard
errors.
3. Data and descriptive statistics
This study analyzes the volatility spillover effect between conventional stock markets and
Islamic stock markets globally. In this context, we consider daily closing stock index series for
several Islamic stock indexes—the DJIM, SHX, FBMS, JAKISL, and SPSHSA— as well as for
the conventional stock market indexes—the DJIA, SPX, and Korean Composite Stock Price
Index (KOSPI200) from January 2, 2002, to November 10, 2015. Excluding days when either
one or both of the types of markets were closed yields a sample size of 3,084 observations. All
sample data are obtained from the Bloomberg database. We calculate the continuously
compounded daily returns by taking the difference in the logarithms of two consecutive prices,
4
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that is, Ri , t  ln Pi , t Pi , t 1 100 , where R i , t denotes the continuously compounded percentage
returns for stock indexes i at time t , and Pi , t denotes the price level of stock indexes i at time t .
Tables 1A and 1B present the descriptive statistics and unit root tests of the daily return series
for the Islamic and conventional stock markets. In Panel A of Table 1, the JAKISL index presents
the highest average return, followed by the FBMS index series. Regarding risk, the JAKISL
index return shows the highest value of standard deviation (volatility). This implies that the
JAKISL index provides higher return with higher risk. Conversely, the FBMS index return is
found to have the lowest volatility. Regarding non-normality features, skewness is negative for
all return series. The excess kurtosis values for all return series are above three, indicating the
presence of heavy-tailed distributions and fat tails. That is, all return series display a leptokurtic
distribution with a higher peak and a heavier tail than the case of a normal distribution, with
FBMS being the most skewed and heavy-tailed, implying frequent small gains and extreme large
losses. Accordingly, the Jarque-Bera test results are consistent with the aforementioned
deviations from the Gaussian distribution, signaling a non-linearity process. In addition, the null
hypothesis of no serial correlation is statistically rejected at the 5% significance level by the
Ljung-Box Q test statistic, 𝐿𝐵 2 (20), with a lag of 20 for the squared return series. This implies
that the squared returns exhibit significant signs of serial correlation. These results are in favor of
a model that incorporates ARCH/GARCH features.
Table 1A. Descriptive statistics
DJIA
DJIM
SPX
Panel A: Descriptive statistics
0.0188
0.0172
0.019568
10.50835
9.7745
10.95720
-8.014002
-8.7745
-9.353656
1.216875
1.0306
1.306607
-0.054955
-0.3662
-0.247215
10.06129
11.971***
10.37521
6408.7*
12206.4***
7021.0*
3892.6***
7176.1***
4036.7***
Panel B: Results of unit root tests

Mean
Max.
Min.
Std. dev.
Skewness
Kurtosis
J-B
LB 2 (20)
ADF
PP

SHX
0.0211
11.582
-9.5306
1.1664
-0.0410
12.974***
14991.0***
7389.8***

-60.296***

-25.932***

-60.156***

-25.540***

-60.722***

-50.455***

-60.651***

-61.001***

2

Notes: J-B and 𝐿𝐵 (20) refer to the empirical statistics of the Jarque-Bera test for normality and the Ljung-Box test for
autocorrelation, respectively. ADF and PP are the empirical statistics of the augmented Dickey-Fuller (1979) and the
Phillips-Perron (1988) unit root stationarity tests, respectively. *** denotes rejection of the null hypotheses of normality,
no autocorrelation, unit root, non-stationarity, and conditional homoscedasticity at the 1% significance level.
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Table 1B. Descriptive statistics
FBMS
Mean
Max.
Min.
Std. dev.
Skewness
Kurtosis
J-B
2
Q (20)
ADF
PP

JAKISL

SPSHSA

KSE100

KOSPI200

Panel A: Descriptive statistics
0.02900
0.074138
0.004627
0.105695
4.074744
9.570091
9.622957
8.507070
-11.32045
-14.90601
-13.13012
-10.09694
0.849408
1.779835
1.527449
1.436628
-1.442138
-0.988610
-0.866571
-0.380782
18.98987
11.66583
17.69489
7.767166
33923.37
10152.28
13729.58
2994.802
209.69***
436.26***
249.41***
1179.2***
Panel B: Results of unit root tests
-48.295***
-52.384***
-47.267***
-50.809***
-48.466***
-52.307***
-66.901***
-52.258***

0.0290
11.539
-10.903
1.4382
-0.3414
8.4347***
4520.4***
2064.2***
-55.875***
-56.036***

Notes: J-B and 𝐿𝐵2 (20) refer to the empirical statistics of the Jarque-Bera test for normality and the Ljung-Box test for
autocorrelation, respectively. ADF and PP are the empirical statistics of the Augmented Dickey-Fuller (1979) and the
Phillips-Perron (1988) unit root stationarity tests, respectively. *** denotes rejection of the null hypotheses of normality, no
autocorrelation, unit root, non-stationarity, and conditional homoscedasticity at the 1% significance level.

4. Empirical results
We proceed with the estimation of two trivariate GARCH models, each containing the DJIA
and DJIM indexes for the global market, the SPX and SHX in the U.S. market, and several
Islamic indexes (FBMS, JAKISL, KSE100, SPSHSA). The estimation results of the bivariate
GARCH model with BEKK parameterization for each variance equation are reported in Tables 2
and 34. In Tables 2 and 3, the symbol h11,t expresses the conditional variance (volatility) for DJIA
at time t, and h12,t shows the conditional covariance between the DJIA index and the Islamic
index in our model. The error term ε in each model represents the effect of “news” (i.e.,
unexpected shocks) in each model on different sectors. For instance, ε21,t and ε22,t represent
deviations from the mean due to some unanticipated event in a particular market. The cross
values of error terms like ε1,t, and ε,3,t represent news in the DJIA index and Islamic indexes in
time period t. Tables 2 and 3 show the estimation result of the bivariate BEKK (1, 1) model to
find the spillover effect between the conventional stock market and the Islamic stock market
globally.
As mentioned earlier, the diagonal elements in matrix A capture the own past shock effect,
while the diagonal elements in matrix B measure the own past volatility effect. From Table 2
and 3, the diagonal parameters ( b11 and b22 ) in matrix B are statistically significant, indicating
the presence of strong GARCH effects; that is, own past volatility affects the conditional variance
of both markets. Furthermore, the diagonal parameters ( a11 and a 22 ) are significant, implying an
ARCH effect in both markets. First, all of the diagonal ARCH (a11 and a22 ) and GARCH
4
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(b11 and b22 ) parameters are found to be significant at the 1% level at least, implying a high
degree of volatility clustering in these series. This indicates the presence of strong GARCH
effects; that is, own past volatility affects the conditional variance of both markets. The offdiagonal elements of matrices A and B capture cross-market effects such as shock spillover and
volatility spillover effects between the conventional stock market and Islamic stock markets
globally.
In order to examine the volatility spillover effect, we employ the symmetric GARCH (1,1)
models based on the BEKK approach.5 The estimation results of the BEKK model that includes
the conventional indexes DJIA and SPX, and the Islamic indexes related to these indexes, are
reported in Table 2 and 3. To check the accuracy of the model specifications, we employ the
2
2
Ljung-Box statistic, LBi 20 , for squared standardized residuals. Note that the LBi 20 test
statistic checks for the serial correlation of squared standardized residuals. The insignificance of
2
LBi 20 statistics indicates the appropriateness of the GARCH-BEKK model.

5

We detected asymmetric impact of good news and bad news on volatility transmission in the asymmetric bivariate
GARCH model, but there is no significant evidence of asymmetric volatility transmission among those markets.
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Table 2. Bivariate GARCH model for conventional markets and Islamic markets (I)
DJIA
DJIM

DJIA
JAKISL

DJIA
FBMS

DJIA
SPSHSA

c11

0.150***(0.014)

0.148***(0.013)

0.140***(0.013)

0.226***(0.021)

c 21

0.112***(0.014)

-0.009(0.039)

0.028*(0.017)

0.018(0.027)

c 22

-0.048***(0.006)

0.273***(0.026)

0.101***(0.011)

0.138***(0.033)

a11

0.282***(0.047)

0.289***(0.017)

0.279***(0.017)

0.375***(0.032)

a12

0.046(0.048)

-0.117***(0.034)

0.053***(0.012)

-0.148***(0.048)

a 21

0.028(0.049)

0.002(0.010)

-0.031(0.021)

0.059***(0.016)

a 22

0.227***(0.041)

0.272***(0.013)

0.269***(0.016)

0.272***(0.014)

b11

0.939***(0.013)

0.949***(0.006)

0.951***(0.005)

0.905***(0.012)

b12

-0.023(0.013)

0.047***(0.013)

-0.017***(0.004)

0.059*** (0.017)

b21

0.004(0.013)

-0.003(0.004)

0.011(0.007)

-0.012**(0.006)

b22

0.976***(0.012)

0.946***(0.005)

0.954***(0.005)

0.949***(0.005)

log( L)

-6415.42

-10209.75

-7832.21

-4630.24

Q1 20

30.468*

30.805*

31.249*

23.470

Q2 20

50.714**

30.814*

93.412**

22.316

Q12 20

23.641

27.176

30.821*

7.312

Q22 20

19.790

10.925

8.061

32.115*

Notes: h11 denotes the conditional variance for the conventional stock index series, and h22 is the conditional variance
for the Islamic stock index series. The corresponding standard errors are given in parentheses below each estimated
coefficient. Our estimated results are based on the BEKK parameterization. *, **, and *** indicate rejection at the
10%, 5%, and 1% levels, respectively.

We find evidence of a unidirectional shock spillover effect from the DJIA stock market to the
Islamic stock markets excluding the DJIM and KSE100 stock indexes because the coefficient a12
is significant at the 1% level.6 Past shocks in the DJIA market have a significant effect on the
present volatility of East Asian Islamic markets. Similarly, we identify a unidirectional volatility
spillover effect from the DJIA market to the Islamic stock markets except the DJIM and KSE100
stock indexes owing to the significance of coefficient b12 . Thus, the DJIM global Islamic stock
index and the KSE100 of Pakistan stock index are not affected by conventional stock indexes.
6

It should be noted here that in assessing the volatility spillovers, only the significance level of
the parameters is important, not the sign, because only squared ARCH and GARCH terms enter
into the paths of volatility spillovers.

8

Hong-Bae Kim*, Taewoo Sohn**, The Macrotheme Review 5(4), Winter 2016

Table 3. Bivariate GARCH model for conventional markets and Islamic markets (II)
DJIA
SHX

DJIM
KOSPI200

DJIA
KSE100

SPX
SHX

c11

0.157***(0.012)

0.132***(0.013)

0.133***(0.0130)

0.169***(0.012)

c 21

0.158***(0.015)

0.103***(0.022)

-0.004(0.050)

0.173***(0.012)

c 22

0.028***(0.004)

0.105***(0.016)

0.381***(0.025)

0.004(0.004)

a11

0.407***(0.064)

0.297***(0.019)

0.266***(0.016)

0.316*** (0.011)

a12

0.242***(0.064)

0.139***(0.030)

0.015(0.014)

0.120 ***(0.008)

a 21

-0.096*(0.054)

-0.033**(0.015)

-0.002(0.012)

-0.017*(0.010)

a 22

0.068 (0.053)

0.192***(0.018)

0.391***(0.020)

0.171***(0.008)

b11

0.926*** (0.022)

0.948***(0.0065)

0.956***(0.005)

0.990***(0.002)

b12

-0.055** (0.021)

-0.038***(0.0095)

-0.001(0.005)

0.010***(0.003)

b21

0.012(0.020)

0.005(0.004)

0.006(0.007)

-0.050***(0.003)

b22

0.994***(0.019)

0.974***(0.004)

0.881***(0.012)

0.932***(0.004)

log( L)

-4870.69

-9217.96

-9468.89

-3514.83

Q1 20

30.425*

49.444***

31.291*

33.725*

Q2 20

37.950*

18.098

75.016**

38.215 *

Q12 20

25.109

17.481

33.428

24.677

Q22 20

22.683

20.575

3.083

20.221

Notes: h11 denotes the conditional variance for the conventional stock index series, and h22 is the conditional variance
for the Islamic stock index series. The corresponding standard errors are given in parentheses below each estimated
coefficient. Our estimated results are based on the BEKK parameterization. *, **, and *** indicate rejection at the
10%, 5%, and 1% levels, respectively

However, there is no significant shock and volatility spillover effect from the Islamic stock
markets to the DJIA market, except for SPSHSA. These results indicate that the U.S.
conventional stock market appears to play a more important role in influencing the volatility of
the Islamic stock markets. We find evidence of bi-directional shock and volatility spillover
between the DJIA market and the SPSHSA of Saudi Arabia, which ranks first among oilproducing countries, considering the significance of coefficients a12 and a21 , and b11 and b22 .
In general, our empirical results show a unidirectional volatility spillover from the U.S.
conventional stock market to the stock indexes of Islamic countries established on Sharia
principles, indicating that conventional stock shocks cause the increase of Islamic stock market
volatility but not vice versa. The Islamic stock index of firms listed in the United States (SHX)
has also been strongly influenced by the U.S. conventional stock indexes, DJIA and SPX. The
9
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causal link with conventional finance markets shows that there is a stronger Islamic relationship
with regions in which Islamic finance is more developed. The reverse link is not as strong7. These
findings thus suggest that the Islamic finance system may not provide either a good cushion
against financial shocks affecting the conventional markets or large diversification benefits for
portfolio managers. Particularly, we find there are unidirectional transmissions and spillover
effects of shock and volatility from the conventional equity stock market to the Islamic equity
markets of emerging countries such as Indonesia and Malaysia. However, our empirical results
show there is no volatility spillover from the U.S. conventional stock index (DJIA) to the globally
diversified Islamic stock index established on Sharia principle (DJIM). This also holds for
Pakistan, which has been isolated from the global economy. Achsanietal (2007) documented that
the interdependence of the Islamic stock markets tends to be asymmetric in global area. This
study shows somewhat differently that there are strong correlations between Indonesia and the
United States, Malaysia and the United States, and Saudi Arabia and the United States, but this is
not exactly the case across the Islamic stock markets as whole. Majid and Kassim (2010)
analyzed the market integration among five stock markets, namely, Malaysia, Indonesia, Japan,
the United Kingdom, and the United States. They found that investors can gain benefits by
diversifying in the Islamic stock markets across economic groupings. This study conforms to
Majid and Kassim’s (2010) finding that limited benefits are available if conventional finance
investors only diversify their investments within the same Islamic economic groupings. This
study also highlights the diversification benefits of investing in the various Islamic stock markets.
5. Conclusion
This paper has empirically investigated spillover effects between the U.S. conventional stock
market and Islamic stock markets established on Sharia principles. The estimation results of the
bivariate GARCH model are as follows. First, we found unidirectional transmissions and
spillover effects of shock and volatility from the conventional equity stock markets to the Islamic
equity markets but not vice versa. The Islamic stock index of firms listed in the United States
(SHX) has also been strongly influenced by the U.S. conventional stock indexes, that is, DJIA
and SPX. Therefore, we reject the decoupling hypothesis of the linkage between Islamic finance
markets and the conventional finance market.
Second, our empirical results show there is no volatility spillover from the U.S. conventional
stock index (DJIA) to the globally diversified DJIM index established on Sharia principles. This
result especially holds for Pakistan, which has been isolated from the global economy. This study
investigates which Islamic stock index among several Islamic indexes provides more
diversification benefits compared to the conventional indexes, and finds that the answer is the
globally diversified DJIM index. Overall, the Islamic finance system is also exposed to global
shocks common to the world financial system as well as to contagion risks in the case of
economic and financial crises. Therefore, the Islamic stock market may not be a strong therapy to
global financial crises. This evidence leads to the rejection of the hypothesis of decoupling of the
This shows the restrictive domain of Islamic investments because of the Sharia restrictions.
Ajmi et al. (2014) state that conventional markets use several kinds of hedging strategies against
risks, which may have helped them somewhat to shield themselves from cross-market spillovers
from the unhedged Islamic market. Consequently, the Islamic market may outperform its
conventional counterparts during bull markets but underperform in bear markets because of a
lack of hedging.
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Islamic markets from their conventional counterparts, thereby reducing the portfolio benefits
from diversification with Sharia-based markets.
Hence, further study needs to investigate the filtering criteria for Islamic indexes8. This requires
an empirical investigation of the Islamic stock indexes based on the characteristics of the firms
and sectors based on Sharia principles.
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