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Abstract

This article examines the conditional dependence structure between Islamic stock indexes and conventional counterparts. Our
empirical analysis relies on Islamic and conventional indexes of dependence distribution using copula methods over the period
1999-2014. The results from the copula models denote that the dependence is not formally symmetric in that the lower tail
dependence is significantly larger than the upper tail dependence.
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1. Introduction

With the beginning of the Islamic financial industry, many Islamic financial institutions (IFI's) are founded and based on a set
of regulations referred to Islamic law. Among these rules, we must insist on the sharing of loss, profit, and risk. Interest and
excessive uncertainty are forbidden. Also, the IFI's must avert the business with non-ethical sectors. With the consideration of
moral, social dimensions, and religious principles, the work of (Arouri, Ben Ameur, Jawadi, Jawadi, & Louhichi, 2013) shows
that the Islamic financial system is more stable than the ordinary system, particuiarly during the crisis periodi

In the last decade, the financial sector admits that Islamic banking 1s rapidly growing. While the advocates of Islamic
system advertise its ability to promote justice, some works (Jobst, 2007; Khan, 2010), showed the distinction between the ideals
and the practices of IFI’s.

With the interdiction of interest, Islamic finance is based on the equity markets. Hence, IFI's are seeking for-profit
earned from their portfolio. The surge of the Islamic capital market gives some innovations in terms of risk management and
product. We can cite the innovation by launching of Shariah-compliant indices. These indices asserted that these indices are
similar to social indices in terms of screening for avoiding the violations of legal prohibition, but the main difference between
them is that the referent is religious for Islamic indices (El-Gamal, 2006; Ghoul & Karam, 2007). So, this investigate uses an
indication of nine regional stock Islamic indexes including the United States large, the United States mid and United States
small, UK, Canada, Japan, Europe, Asia- and the World, and their conventional counterparts

The paper is organized as follows. First, we present the view of the state-of-the-art empirical method (Section 2) and
then move to a complete description of the proposed model and data in our experimental setup (Section 3). In Section 4, we
give a presentation of the results and we discuss the findings and finally provide a conclusion (Section 5).
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2. Literature Review

In April 1998, Dar al-Mal al-Islami and Faisal Finance Bank have launched the index DMI 150 to follow the performance of
150 publicly traded companies. In November 1998, a Socially Aware Muslim Index was produced to measure the performance
of 500 Shariah-compliant companies. In February 1999, the Dow Jones Islamic Market Index has launched and in October
1999, Global Islamic Index Series (GIIS) is created at the London Stock Exchange. After this beginning, many markets had
started their Islamic indices such as MSCI Barra in March 2007 and the Dow Jones Islamic Market Index in February 1999.
Also, some financial markets in Asia and Africa have created their Islamic indices with a local focus.

The indices track a common stock selection process named stock screening with the maintenance of Shariah principles
in the screening process. The Shariah boards possess two steps of screening process. The first stage of the screening consists to
exclude firms operating in specific activities. The problem occurs when the business of the firm is legal but fraught with some
illegal transactions (Yaquby, 2000; El-Gamal, 2000).

The second stage of screening concerns quantitative screens based on financial ratios. The ratios have developed when
Islamic institutions have included, in their portfolios stocks, some companies with illegal income and small amounts of interest
and (El-Gamal, 2006). However, the methodology applied is not the same for all Sharia boards then the Islamic indices have not
obtained a high level of scrutiny (Fowler & Hope, 2007; Derigs & Marzban, 2008).

In our paper show the absence of co-integration for Dow Jones Islamic Market Index but his presence in MSCI and
FTSE the indices. Also, we test the efficiency of the indices. The experiments of our paper show that both conventional and
Islamic indices have the same level of effectiveness.

3. Empirical Method
The objective of this part is to present the theoretical foundations then to define the multivariate distributions and the
important property of the uniform law, then we present the concept of copula through examples that we will use.

3.1 Properties

Sklar’s Theorem

The Sklar’s Theorem determines the link defined by copula C, determined through the joint distribution F, between bivariate
complete distribution F and univariate marginal distribution functions FI and F2.

The theorem: suppose F a bivariate distribution with margins F1 and F2. The copula C associated with F is written:

C (U, U )=C(R (%), F(X) Fy (%))
=F(FR (%), B (%) Fo' (X))
=F(X11X2 """"" Xd) <I>

C is unique when the margins FI and F2 are continuous.

The density F is presented as a function of density c:
F (%1, %3, e v, g) = C(FL(x1), F5(%3), v oo . Fy (x4)) (2)

3.2 Tail Dependence

Tail dependence is defined as a bivariate copula. It measures simultaneous extreme occurrence probability.

Tail dependence index of a copula is reduced to the following conditional probabilities:

P[U, <u,,U, <u,] _ C(u,u,)
P[U, <u,] u, 3)

P[U, >u,U,>u,] P[U, <1U,>u,]-P[U, <u,U, >u,]
P[U,>u,] P[U, <1]-P[U, <u,]

P[U, <y, /U, <u,]=

P[U,>u, /U, >u,]=

1-u—u,+C(u,u,)

S e o
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Then we can define lower and upper tail dependence.

A copula C has lower tail dependence if:

/’LL = lim M
S o

Then the copula C has an lower tail dependence if A, € (0,1], if A, = O there is no lower tail dependence.

A copula C has an upper tail dependence if:

. 1-2u +C(u,u)
AuillLr? 1—u (6)

Then the copula C has an upper tail dependence if A; € (0,I], if A, = O there is no upper tail dependence.

3.3 The Copula Model
3.3.1 Gaussian Copula

The Gaussian copula is defined as follows:

C, (uv) =@, (¢ (u).47(v)) @)

§: a Normal distribution function N(O,1);

1
(l)p : Distribution of the centered Gaussian vector (X; Y) of the covariance matrix (,D g)

Cx gy 1 ox _(52+t2—2pst) .
(Dp_'[%leZﬂ'\/(lfpz) p{ 2(1-p?) }d o« )

Even if correlations of ranks are better to analyze a joint distribution of financial data than linear correlations, there is a match
between a linear correlation coefficient P Kendall's Tau T and Spearman Rho Q. Kendall’s Tau is written as follows:

2 .
7, =-—arcsin p
7T

©)

Spearman Rho is written as follows:

v, = garcsin ek
2

Com (10)

3.3.2 Student Copula

Student copula is defined as follows:

C(ul’uz;pik)sz,k (Tkil(ul)’Tkil(uz)) (ID

Cex oy 1 s*+t?—2pst | *
tp.v(va)—f,wazﬂ\/l_pz {“ v(1-p?) j et (12)
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Also, we apply the same relationship of Kendall’s Tau for a Gaussian copula.

2 .
7, =—arcsin p
T

(13)
3.3.3 Archimedean Copulas
An Archimedean copula is defined as follows:
c,. (u,v):(p—1{¢(u)+(p(v)},0<u,v<1 (14)

To measure dependence between different financial markets, we use the three types of Archimedean copula functions Patton

(2003).

Clayton Copula:
_ (1,0 -0 __ )
C, (u,v)—(u +V 1) (15)
u’-1
#(x) =

Generator: ( ) o <I6>
Gumbel Copula:

C,(u,v)=exp [7((7 Inu)? +(—Inv)”’ )%]

(7)
Generator:
#(x)=(~Inu)’
(18)
Frank Copula
g™ 1)(e’6" —1)
C,(u,v)=—=In 1+(
PPRPRAVESTS
(19)
Generator:
—6u
et -1
o) =-n[ 53]
(20)
Kendall's tau is equal for Archimedean Copulas:
c,, (UV)=p  {p(u)+o(v)},0<u,v<1l 2
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3.3.4 Symmetrized Joe-Clayton Copula

-7 -7 7% }{(
Csic (IU’V/TU ’TL) _1_({[1_(1_%1)’(} +|:1—(1—V)K:| —l} ]

Kzﬁogz(zfru)
7=~ Hog, ()

7, €(0,1),7,€(0,1)

(22)

In Joe-Clayton copula, we use two parameters Ty and Tj, which are the coefficients of low and upper tail dependence. When
Ty = T;, we obtain a slight asymmetry copula. to overcome this problem,

Cac (#e,v/7,,7.)=0.5Cg,c (p2,v/7, .7, ) +0.5Cq,c (A—,1—v/7,, 7, )+ p+v—1 (23)

In this case when Ty = T}, we obtain a symmetric copula.

4, Data and Method

The daily Islamic and conventional indexes cover six countries (Eurozone, UK, Japan, Asia-Pacific, Canada and The United
States. These are of the conventional and Islamic indexes. Also, we use conventional stock and the World Islamic indexes. The
nine indexes and sub-indexes DJI Europe, DJI UK, DJI Japan, DJI Asia-Pacific, DJI Canada, DJI US Iarge Cap‘, DJI US mid-
Cap., and DJI US small Cap are used in our method for evaluation and correspond to both the Dow Jones Islamic Market
(hereafter, DJIM) index and the conventional index (hereafter, D]I) cover the period January 1 1990 to June 2014. We run a
rolling window of 10-daily volatility observations to examine the volatility spillover patterns between the Islamic indexes and
conventional.

The US monthly Islamic 1s employed in this study and conventional equity indexes over the period, 1990:4 to
20I0:12. We take the monthly returns from DataStream and measure the difference in the logarithm of the ratio of two
successive prices. From Baker and Wurgler (2007), we have obtained the United States investors’ sentiment indexes. The
descriptive statistics verify the series are described in tablel and table 2.

Table I . Summary statistics of market returns Daily Islamic index

DJIM DJIM DJIM DJIM DJIM DJIM DJIM DJIM DJIM
Asia USlarge USMid US Europe  Canada  World  Japan uUs
small

Mean returns  0.0002  0.000I- 0.000I  0.0003  0.000I  0.0002  0.000I  0.000I  0.00017
(%) -

Std. dev. 0.0126 00126  0.0I52  0.0159 0.0I61 0.0I87  0.0108 0.0145 0.0129
Skewness -0425 0.0253 -0.2583  -0.1975 0.0304 -0.8075  -0.3058 -0.20 -0.0550
Kurtosis 7.9033 10.467  7.7752 6.3131 8.7078 12.6486  9.8299 6.3632  9.7239
Jarque-Bera 4089.3 9189.3 3800.75 1834.66 5369.36 15771.3 774891 1890.6 7452.46
p-values (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
AR(T) 0.0566  0.067* 0.0452%  0.0458* 0.024**  0.066*  0.026™  0.183* 0.071**
coefficient

Observations 3955 3955 3955 3955 3955 3955 3955 3955 3955
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Table 2. Summary statistics of market returns daily conventional

DJI Asia DJI DJI DJI US DJI DJI DJI World DJIJapan DJIUS

uUs USmid small Europe Canada

large
Mean returns 0.0002 0.0001 0.0003 0.0002 0.0001 0.00033  0.0001 0.0001 0.0001
Skewness -0.4254 -0.1893 -0417 -0.29 -0.041 -0.7213 -0.365 -0.20 -0.23
Kurtosis 9467 10.467 9467 9467 10467 9467 9467 946 946
JarqueBera 4039.6 10368. 7383.0 2778.7 42446 14697. 8338.68 24859 9393.6
p-values (0000)  (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000)  (0.000)  (0.000)
AR( l) 0.0183* 0.0677% 0.0541** 0.0401* 0.0247%* 0.0454=  0.0642%* 0.0524* 0.071*
coefficient
Observations 3955 3955 3955 3955 3955 3955 3955 3955 3955

In table I, we show that all the data series are negatively skewed which indicates that the returns are not normally
distributed. To estimate the distribution and stochastic properties of US monthly Islamic (i.e. The Dow Jones Islamic index)
and conventional equity indexes, primary we noticed into some descriptive statistics on the returns of the countries presented in
table 2. The statistics prove that all returns series are negatively biased and display excessive kurtosis. This indicates that returns
are not normally distributed.

5. Results and Discussion

In this section, we present the results of the various copula models used to investigate the dependence patterns among 8 pairs of
stock returns representing seven stock markets/indices from the GCC region. First, we present estimated coefficients for the
Gaussian copula, Student’s t-copula, and the symmetrized ]oe—Clayton copula for 8 combinations of pairs comprising returns of
us monthly Islamic and conventional equity indexes. For all pairs, the dependence parameters in the t—copula, the upper and
lower tail dependence parameters in the SJC copulas are positive and strongly significant.

The correlation coefficient estimates from the Gaussian copulas range from 0.1838 to 0.985, while those from the
Student’s t-copula model range from 0.I1422 to 0.907. These estimated parameters are very close to the linear correlation
coefficients from the data as shown in Table 3. It also suggests that Gaussian copula which does not allow for tail dependence, 1s
not sufficient in modeling the dependence of the stock indices pairs. The estimated tail dependence coefficients indicate that, for
8 pairs, the extent of }‘u 1s always higher than that of }"u’ implying that there is substantially higher dependence in the lower tail
of the distribution (negative extremes) than in the higher tail (positive extremes). According to Longin and Solnik (2001), when
the correlation on the left tail is much more than the correlation on the right tail, a bear market state, rather than Volatility, is the
driving force increasing dependence across international equity markets. Our findings corroborate their proposition. Moreover,

this observation suggests that the dependence structure is not symmetric since symmetry implies that the difference (A, —

A )should be zero.

Table 3. Estimation of the joint copula parameters and tail dependence (US monthly Islamic and conventional equity indexes)

Parameters ~ Gaussian t-copula Symmetric Joe Gaussian t-copula Symmetric
copula Clayton copula Joe Clayton
Copula Copula
DJIM Asia _ DJI Asia DJIM US small _ DJI US small
p 0.18 0.1422 0.985
2y 0.036 0.82
AL 0.095 0.33
AIC -136.07 -210.57 -209.24 -141.407 -140.4 -105.25
BIC -136.07 -210.567 - 209.244 -141.407 -140.4 -105.25
LL -98.03 -108.976 - 104.785 - 137919 -453.10 -102.95
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Parameters ~ Gaussian t-copula Symmetric ~ Gaussian copula  t-copula Symmetric Joe
copula Joe Clayton Clayton
Copula Copula
DJIM US Mid _ DJI US Mid DJIM US Large_ DJI US Large
p 0.9609 0.893 0.849 0.9679 0.90
A, 0.814 0.829
A 0.834
AIC -101.602 -103.125 99414 -109.358 -95.0 -105.25
BIC -101.602 -103.125 -99411 -109.358 -95.06 -105.25
LL -98.1203 -100.120  -92.009 -101.919 -91.10 -102.95

With our method, The DJIM Islamic index and DJI conventional index obtains the highest upper and lower tail
dependence. We can conclude that the dynamics of response to a shock is lower regional counterparts than in these markets. In
the case of asymmetry (A, —A,) > 0, the dependence mainly concerns down-side risk co-movement in the lower tail of
distribution but the gains are economically significant. We can explain the results by the fact that investors are more sensitive to

bad news than good news in other markets (I—Iu, ZOO6>.

Table 4. Estimation of the joint copula parameters and tail dependence (US monthly Islamic and conventional equity indexes)

Parameters ~ Gaussian t-copula Symmetric ~ Gaussian  t-copula Symmetric Joe Clayton Copula
copula Joe Clayton copula
Copula
DJIM DJIM
Japon_D]JI Canada_
Japon DJI
Canada
p 0.183 0.1422 0.833 0.8472 0.8449
Ay 0.834 0.773
AL -322.754 0.8472
AIC -322.754 -209.570 -133.777 -80.552 -80.552 -105.255
BIC -322.754 -209.567 -134.777 -82.898 -80.552 -105.254
Parameters Gaussian t-copula Symmetric  Gaussian  Student Symmetric Joe Clayton Copula
copula Joe copula copula
Clayton
Copula
DJIM europe_DJI europe DJIM US _DJIUS
p 0.961 0.887 0.971 0.848
Ay 0.837 0.844
AL 0.846 0.834
AIC -102.336 -222.754 -133.777  -113.591 -118.023 -108.903
BIC -122.754 - 200.647 -133.777  -113.591 -118.023 -108.903
LL -161.377 -100.425 -6692.61 -5679.56  -5901.163 -5446.101
LL -161.377 -98.976 -92.618 -414911  -407.615 -520.956
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We note that conventional equity and US monthly Islamic indexes indicate correspond dependence structures between
DJIM Japan_DJI Japan monthly Islamic and conventional equity indexes, as represented by the Gaussian copula. DJIM US
large_DJI US large indicate the same dependence structures described by the Symmetric Joe— Clayton copula. The Student
copula gives a better fit for DJIM US_DJIUS.

For example, the Clayton Symmetric Joe— Clayton parameter is larger in DJIM Canada_D]JI Canada.

Table 3 presents predicted coefficients for the Gaussian copula, Student’s t-copula and the summarized Joe—Clayton
copula for 8 combinations of pairs comprising US Islamic and conventional indexes. For all pairs, the dependence, parameters
(the correlation coefficient, in both Gaussian and t-copulas), t the t-copula, and the upper and lower Tail dependence parameters
in the SJC copulas are positive and strongly significant.

Presents estimated coefficients for the Gaussian copula, Student’s t-copula and the summarized Joe—Clayton copula for
8 combinations of pairs comprising returns of seven GCC stock indices. For all pairs, the dependence parameters, the upper and
lower tail dependence parameters in the SJC copulas are positive and strongly significant. The parameter captures the tail
dependence of t-copulas. For instance, the correlation coefficient estimates from the Gaussian copulas range from 0.183 to
0.971, while those from the Student’s t-copula model range from 0.142Ito 0.907. It also suggests that Gaussian copula which
does not allow for tail dependence, is not sufficient in modeling the dependence of the stock indices paits. The estimated tail
dependence coefficients indicate that, for 20 out of 8 pairs, the extent of Ay, always higher than that of A, denote that there is
essentially higher dependence in the lower tail of the distribution (negative extremes) than in the higher tail (positive extremes).
According to Longin and Solnik (2001), the correlation on the left tail is frequently than the correlation on the right tail, rather
than Volatility, is the compelling make growing dependence using international equity markets. Our returns confirm their
suggestion. Besides, this study proposes that the dependence structure is not proportional since symmetry implies that the
difference A;, — A, should be zero.

6. Conclusion

Islamic indices can give the occasion to investing in the equity market by the investors according to their ethical commitment.
This work, we essay to analyze some indices and see if tliey offer an opportunity for portfolio diversification or not and examine
if they have the same efficiency level as their conventional counterparts or not. In our work, we analyze and test of conventional
and Islamic indices. Also, we study the power and effectiveness level of Islamic indices in comparison with their conventional
benchmarks. So, we explore the co-integration of Islamic indices provided Standard & Poors, Poor and MSCI. In experiments,
we show the nonappearance of co-integration among the Standard and Poors, Poor and Dow Jones index families. We can
conclude the presence of diversification opportunities for the two indices. However, the FTSE and MSCI indices are co-
integrated. Hence, we deduce the existence of a theoretical relationship among the indices and the absence of diversification
opportunities. Additionally, we can conduct that both conventional and Islamic indices have the same level of effectiveness.
However, MSCI and FTSE indices are the most efficient.

We conclude that the market-capitalization based Shariah screening requirements give absence of co-integration and
higher efficiency in the case of S&P and Dow Jones indices and the presence of co-integration and less efficiency in the case of
MSCI and FTSE indices. Conventional and Islamic indices have similar long-run diversification benefits. The co-integration and
the efficiency of Islamic indices may have an impact on portfolio diversification by the managers and maximize the risk—adjusted
returns of investors without compromising their beliefs. To enhance efficiency, the Shariah boards could improve the
transparency level for Islamic equity indices.

As future work, we must study the Islamic sub-indices of each Islamic index family.
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