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Abstract

We explore long-run relationships between Islamic and conventional equity indices for the
period 2000-2014. We adopt a hidden co-integration technique to decompose the series into
positive and negative components; thus allowing the investigation of the indices during upward
and downward markets. We find evidence of bi-directional dynamics during upward,
downward and some mixed market movements. However, after adding control variables to our
models, only the relationship for the negative components retains its significance; indicating
that the Islamic index is the least responsive during bad times. This highlights the robust nature
of Islamic investments and a possible differentiated investor reaction to financial information
during market downtrends. Implications for practitioners are highlighted in a case study.
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Highlights

We employ hidden cointegration for Islamic and conventional stock market indices
Cointegration dynamics are different for the positive, negative and cross price components
Investors may decode information differently in positive and negative markets

An Islamic Index offers risk reduction especially in negative markets



1. Introduction

The Islamic finance sector has demonstrated significant resilience and growth as the landscape
of financial services reshapes. With total assets around $1.8 trillion and a strong annual growth
rate, Islamic finance is quickly becoming an important part of the global financial system (EY,
2015; IMF, 2015). The global financial crisis has left the Islamic finance sector relatively
untouched with a compounded annual growth around 18% over the 2009 — 2013 period (EY,
2015). The consistent growth of the sector reassures that there is appetite for alternative, ethical
investments, while increasing penetration rates for Shariah compliant products is evidenced
(EY, 2015).

Islamic finance is based on a set of principles that are deeply rooted in the Islamic law (Shariah).
Most common of these principles are the prohibition of interest, complex derivatives, short-
selling and investments in certain prohibited business sectors such as alcohol, gambling and
tobacco to name a few. Such observable features distinguish the Islamic finance sector from the
rest of the financial system. From an academic viewpoint, research has sought to investigate
similarities and differences between Islamic and conventional finance. Islamic banks, for
instance, have been much researched in terms of business models, efficiency, financial
characteristics and stability; see among others Pappas et al. (2016); Johnes et al. (2014);
Abedifar et al. (2013); Beck et al. (2013); Cihak and Hesse (2010) ; Boumediene and Caby
(2009). Most of these studies verify that the two banking systems are markedly different.
Abedifar et al. (2015) provide an excellent review of the current empirical literature.

Islamic equity indices have also attracted an important chunk of the empirical research, see, for
example, studies of el Alaoui et al. (2015); El Khamlichi et al. (2014); BinMahfouz and Hassan
(2013) among others. However, most of the research has focused on the comparative
performance of Islamic and conventional equity indices on a general basis. In the present paper
we aim to investigate interrelation patterns between Islamic and conventional equity indices
based on the positive and negative price components of these indices. Subsequently, we aim to
uncover both performance and diversification benefits to international investors induced by the
inclusion of an Islamic equity index to a well-diversified conventional portfolio.

We contribute to the extant literature in two ways. First, we provide an application of hidden
co-integration technique in order to compare Islamic and conventional indices positive and
negative components. In this respect, this is the first study to compare and contrast asymmetric
effects in the dynamics of Islamic and conventional equity indices. Second, we provide novel
empirical results by documenting the consolidation of Islamic equity indices as risk mitigation
tools in the investment universe.

Our key findings may be summarised as follows. We find that the pair of positive and a pair of
mixed index components are interrelated, and the dynamics of these relations are bi-directional.
The negative index components are also interrelated but the dynamics are different since a uni-
directional relation exists and runs from the conventional index to the Islamic. This finding
indicates that the Islamic index follows the conventional in the negative components of the
stock prices. In other words, it seems that the Islamic index is less responsive to bad news
compared to a conventional index. This finding remains robust even when key financial
variables, enter our model specification as control variables. A portfolio case study indicates



that combining an Islamic with a conventional equity index can moderate potential stock market
drops and also enhance gains in the periods of downtrends in stock prices.

The remainder of the paper is structured as follows. The relevant literature review is presented
in Section 2. Sections 3 and 4 present and describe the methodology and data used. Results and
discussion are presented in Section 5. Section 6 provides robustness checks with the use of
control variables. Section 7 offers a portfolio case study and a final section concludes.

2. Literature Review

A large subset of the Islamic finance research focuses on the investigation of key financial
aspects of Islamic Equity Indices (IEI). Many studies make their focal point the comparison of
Islamic Equity Indices to the respective conventional ones (Ashraf & Mohammad 2014), while
others compare Islamic Equity Indices to Social and Responsible Indices (SRI) (BinMahfouz
& Hassan, 2013).

The typical focus of these comparative studies is the performance differentials between the
Islamic and conventional equity indices. A priori it can be said that conventional indices should
outperform Islamic Equity indices due to the fact that the latter are a subset of an unrestricted
market portfolio. Nevertheless, proponents of ethical investing, which comprises Islamic Equity
Indices, argue that these financial screens are merely good business practices that prevent
investment in distressed companies. Hence, Islamic Equity Indices should perform better than
the conventional counterparts.

The evidence from previous empirical studies of Islamic and conventional equity indices is
mixed. Some studies find Islamic Equity Indices to perform better relative to conventional
counterparts (Sukmana & Kholid, 2015; Milly & Sultan, 2012; Hussein & Omran, 2005). Only
a small number of studies find that conventional indices perform better than Islamic ones (Kok
et al., 2009; Habib & Ul Islam, 2014). Many studies fail to find any significant performance
difference between the two types of indices (BinMahfouz & Hassan, 2013; Guyot, 2011; Girard
& Hassan, 2008; Schroder, 2007; Hassan & Girard, 2011; Hassan et al., 2005; Hakim &
Rashidian, 2004). This inconclusive evidence persists even when controlling for market
sentiment. Much of the empirical evidence is supportive of the contention that Islamic Equity
Indices outperform the conventional indices in times of crisis (Al-Khazali et al., 2014; Ashraf
& Mohammad, 2014). However, other studies conclude that Islamic Equity Indices
underperform relative to their conventional counterparts outside of times of distress (Hussein,
2004; Hussein, 2007; Hassan & Girard, 2011).

Due to the fact that for an investor an equity index is not directly investable unless through the
use of unit trusts, mutual funds or ETFs, a number of studies have focused to the comparison
of these investment vehicles. Consequently, empirical studies that compare Islamic to
conventional funds (Ashraf, 2013; Rubio et al., 2012) and to Social and Responsible Funds
(SRF) (Abdelsalam et al., 2014; Lyn & Zychowicz, 2010; Forte & Miglietta, 2011) have also
appeared. Islamic funds are found to perform better (Alam & Rajjaque, 2010; Hoepner et al.,
2011; Annuar et al., 1997; Ashraf, 2013; Rubio et al. 2012) and worse (Hayat & Kraeussl, 2011;
Nainggolan, 2011; Mansor & Bhatti, 2011) relative to conventional funds. Some studies either
find no difference in the two funds’ performance or the difference is sensitive to model
specifications (Abderrezak, 2008; Elfakhani et al., 2007). When the sample is split to allow for



bull and bear markets some studies conclude that Islamic funds outperform the conventional
ones only during bear markets (Abdullah et al., 2007; Merdad et al., 2010); others find that
Islamic funds outperform only during bull markets (Hassan & Antoniou, 2006).

There is some criticism on a theoretical and on an empirical level whether studies on Islamic
Equity Indices and Islamic Equity Funds are directly comparable. On a theoretical level, Islamic
Equity Funds are more expensive to maintain as they require additional screening and
monitoring for their investments to comply with the Shariah. Therefore it may be more likely
that Islamic Equity Funds underperform the conventional ones. Moreover, there is evidence
that investors are willing to accept a suboptimal financial performance in their ethical
investments, which is not compatible with the financial performance maximisation dogma
(Renneboog et al., 2008a; Renneboog et al., 2008b). On the empirical level the arguments are
primarily related to several exogenous factors (i.e., fund managers skill) that could be affecting
the performance. Specifically, Elfakhani et al. (2007) argue that factors such as fund priorities,
benchmark selection, stock selection criteria, market timing, and evaluation horizon potentially
dilute the effect of Shariah based screening. Hussein and Omran (2005) argue that the over
performance of the Islamic relative to the conventional funds is due to the investment selection
criteria yet it is not clear whether the fund managers exercise any additional criteria (possibly
related to skill and expertise) over and above the ones stipulated under the Shariah.

Another strand of the literature has focused on the interconnection of Islamic Equity Indices to
their conventional counterparts and the financial system. Theoretical arguments can be put
forward according to which Islamic equity indices would be less connected to the financial
markets relatively to conventional ones, mainly because of the type and financial profile of the
firms they include. Empirical findings suggest that Islamic and conventional equity indices
appear to be neither affected by the same risk factors nor to the same extent. For example,
interest rate fluctuations have caused minimal variation in Islamic equity indices as argued in
Hakim and Rashidian (2004) and el Alaoui et al. (2015). Similarly, Islamic equity indices show
different behaviour following index revisions compared to conventional indices (Sadeghi,
2014). A valuable tool for portfolio diversification is therefore warranted, see for example Saiti
et al. (2014) and El Khamlichi et al. (2014).

By contrast, the studies of Girard and Hassan (2008); Albaity and Ahmad (2008); Hassan and
Girard (2011) find evidence in support of long-run relations between comparable Islamic and
conventional equity indices, albeit El Khamlichi et al. (2014) argue that this may be sensitive
to the exact methodology the index publishers follow. However, as markets become more
integrated it may be expected that the two types of indices would show increasing similarities
(Krasicka & Nowak, 2012; el Alaoui et al. 2015). This is mainly attributed to the fact that
Islamic equity indices become more integrated with the financial system. This can be verified
by the increasing popularity of ethical investments coupled with the ever extending universe of
global, regional and sectorial Islamic equity indices published by all major index companies
(i.e., DJ, FTSE, MSCI). Thus, Islamic equity indices showing long-run relationships with
commodity returns, which are extensively used for the asset-backed Islamic banking products
(Rithuan et al. 2014), and macroeconomic variables (Hussin et al., 2013; Ibrahim, 2003) may
not be out of the ordinary. Consequently any documented portfolio diversification opportunities
arising from the use of Islamic Equity indices, may be washing out.

[Insert Table 1 here]



3. Methodology

In this section we present the statistical methodology we adopt in the paper. We utilise the co-
integration framework of Engle and Granger (1987) to test for a long-run equilibrium in two
stock market indices; namely the Dow Jones Global (DJGI) and the Dow Jones Islamic Market
(DJIM). Specifically, we use hidden cointegration approach and decompose the indices into
positive and negative components in order to examine for possible asymmetries in line with
Alexakis et al. (2013). Since cointegration implies dynamic relations between variables, we use
the notion of Granger “causality” to investigate the direction of the dynamics in the examined
indices.

According to cointegration theory, two series X;, ¥; which are both integrated of order one, are
co-integrated if there exists a linear combination between them that is stationary, i.e integrated
of order zero. The basic idea of co-integration is that series X;, Y; move closely together without
deviating one from another in the long run, even though the individual series are non-stationary.

Xt Ye~I1(1) (1)
7 = X, — aY, )
z,~1(0) 3)

where in « is the cointegrating parameter and its magnitude shows the co-integrating speed.

If two variables are cointegrated then according to the Granger Representation Theorem (Engle
& Granger, 1987), there exists a valid Error Correction Model (ECM) which is defined as:

AY, = ay + Z BLAY,_ i + Z By dXe i+ 2 1 + 1,
i=1 i=1

AX; =y, + z 61 4Y,; + z 024X i+ P,z 1+ &p
i=1 i=1

where z;_4 is implicitly defined in (2), [P + |1,b_2| # 0 and €;¢, &5, are finite moving averages.

Thus, changes in the variables X, Y; are partly driven by the previous value of z;, (Granger &
Weiss, 1983). When the variables in question deviate from the steady state of equilibrium, due
to some reasons such as abnormally large random disturbances or the systematic effect of a
third variable which does not appear in the long run solution, the equilibrium term z;_ reduces
this deviation and drives the variables back to the long run equilibrium. For this reason the
equilibrium term z;_, is called error correction mechanism and is expected to have a negative
sign. According to Perman (1991), the error correction term constitutes one case of a systematic
disequilibrium adjustment process through which X;, Y, are prevented from drifting apart.

Even though standard cointegration approach helps testing the temporal relationships among
time series, hidden cointegration allows us to decompose the positive and negative components
of each time series and, thus test for co-integration and respectively dynamic relationships in
these components (Granger & Yoon, 2002). Thus hidden cointegration allows the existence of
a long run relationship only in one of the two components (i.e., during market downturns) or
that the magnitude of the relationship differs between upward and downward trending markets.



Positive and negative shocks for a pair of time series, say, X, ¥;, can be defined as:

et = max(e, d),e” = min(eg, d),n" = max(n., d),n~ = min(n,, d) (6)
where d represents a threshold value, set to zero? in line with Alexakis et al. (2013), and

&, Me~N(0,0)

Thus, the two series X¢, ¥; can then be written as cumulative sums of the positive and negative
components of the two series (Granger & Yoon, 2002).

t t (7)
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It then follows that:
AXF =&t AX; =& AV =nt AV =1~ (11)

In order to apply the hidden cointegration technique, we have to compute the first difference
(e.g., AX; = X; — X;_,) for both time series X;, Y; and then sort observations according to the
sign of direction, that is, to positive and negative changes (e.g. 4X;", 4X;). Next, we calculate
the cumulative sum of positive and negative changes in a specific time of period for all (four)
variables (e.g., X; = YE_, AX* , X7 =¥t AX™). Variables X and Y are hidden cointegrated
if their positive and negative components are cointegrated.

According to Granger and Yoon (2002), we might detect one of the following cases® between
the selected pairs of Y and X: {X;,Y;*} or {X7, Y}

Case 1: Neither {X;, ¥;*} nor {X;, Y} are hidden cointegrated.

2 Setting the threshold variable equal to zero has the appealing interpretation that the positive and negative
components are interpreted as market movements during upward and downward trending markets respectively. Other
interesting choices include a risk-free rate or estimation of the threshold variable from the data; we leave these
questions open to future research.

3 For theoretical convenience they assumed that there is no cointegration between the positive and the negative
components of the series.



Case 2: Either {X;", Y} or {X,Y; "}, but not both, are hidden cointegrated. In this case, X and
Y are subject to positive or negative shocks.

Case 3: Both {X;,Y;*} and {X;,Y;"} are hidden cointegrated, but with different cointegrating
vectors. In this case, the common shocks of X and Y are not cointegrated.

Case 4: Both {X/,Y;*} and {X7,Y;} are hidden cointegrated. In this case, X and Y are
cointegrated with the same cointegrating vector.

Granger and Yoon (2002) refer to the ECM emanating from the hidden cointegration as “the
crouching error correction model” (CECM). In line with the aforementioned four “cases” we
can derive the following CECM.

For Case 2, we assume that {X;,Y;*} are the only components that are cointegrated with a
cointegrating vector of (1, —1) for convenience. Then the CECM model can be specified as:
Jj1 Jj2 (12)
AYF = Bo + Z BridYE + Z BaiAX:  + (Y — X)) + &y
i=0 i=0

and
k1 k2 (13)
AXF = 8o+ ) SV + ) SyulXey + Ya(Vity — Xy + Eae
i=0 i=0

Alternatively, if {X;, Y} are the cointegrated components, then we can derive the CECM for
negative movements.

For Case 3, we conjecture that {X;, ¥;"} are the cointegrated components with a cointegrating
vector of (1, — k), where k # 1. Then, we have the following CECM:

AXy = 8o + X120 81 A + Ti20 620X + X120 53,4V + (14)
Y 6u X+ P (Y — XD + 9, (V2 — X)) + 1y

AY, = By + Z{io BudYZ; + Z{io BoidX_; + Z{io B3 AYE; + (15)

Yoo Bud X+ p (Y — XD + p (Y — X)) + &

For Case 4, we assume the existence of a common cointegrating vector (1, —1) where X and
Y have the following standard ECM:



AX, (16)
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where 1 = 1; = ¥, (from Equation 14). Additionally, the coefficients of 4X;_; and AX;";
should be the same. Similarly holds for AY,—; and AY, ;.

Finally, for Case 1 no CECM can be derived since no pair of components is cointegrated.

4. Data

We consider two worldwide equity indices; one conventional and one Shariah compliant. These
are the Dow Jones Global Index (DJGI) and the Dow Jones Islamic Market (DJIM)*. Our
sample period spans over 1/03/2000 — 06/30/2014; a sample of 3,767 daily observations. In all
cases we used the logarithmic transformation of the series. All data are sourced from
Datastream.

The DJ Global Index is weighted based on float-adjusted market capitalisation, while it
represents 95% of the market capitalisation of the represented countries®. Eligible for selection
in the DJGI are all equities that trade in the underlying markets’ major exchanges. Equities are
screened for share class and liquidity, while the index is reviewed on a quarterly basis to account
for de-listings, bankruptcies and M&A activity.

The DJ Islamic Market Index applies business type and financial screening to ensure that
featured equities comply with Islamic finance principles. Businesses in alcohol, tobacco and
pork-related products, conventional financial services, entertainment and weapons are
precluded. The main rationale behind financial screening is to ensure that companies with large
elements of debt and intangible assets are excluded. Although not universally standard,
financial screenings of Dow Jones ensure that equities are excluded if any of the following
criteria are in excess of 33%. These are: i) Total debt divided by trailing 24-month average
market capitalisation; ii) Cash plus interest-bearing securities divided by trailing 24-month
average market capitalisation; iii) Cash and interest-bearing securities divided by average
market capitalisation; iv) Accounts receivables divided by trailing 24-month average market
capitalisation. The index has been in existence since May 1999 and is reviewed quarterly.

5. Results

4 Most of the studies that compare Islamic to conventional equity indices opt for the Dow Jones family of indices
due to their longer coverage, see for example (BinMahfouz & Hassan, 2013). A few studies have used the FTSE,
MSCI, S&P indices, see for example (E1 Khamlichi et al., 2014).

5 The index covers the following countries: Australia, Austria, Belgium, Brazil, Canada, Chile, China, Colombia,
Czech Republic, Denmark, Egypt, Finland, France, Germany, Greece, Hong Kong, Hungary, India, Indonesia,
Ireland, Israel, Italy, Japan, Luxembourg, Malaysia, Mexico, Morocco, Netherlands, New Zealand, Norway, Peru,
Philippines, Poland, Portugal, Qatar, Russia, Singapore, South Africa, South Korea, Spain, Sweden, Switzerland,
Taiwan, Thailand, Turkey, United Arab Emirates, United Kingdom, United States.



Figure 1 reports the positive and negative components of the two equity indices that are used
in our analysis alongside the price and return series. Visual inspection shows that both indices
have been affected by the Global Financial Crisis (GFC) and share similar dynamics.

[Figure 1 around here]

Table 2 provides key descriptive statistics for the two indices considered. Mean return is
positive over the full period for both indices. Specifically, the DJGI has a mean percentage daily
return of 0.0078, while the DJIM is at 0.0074. The annualised volatility is 16.679% for the
DIJGI and 20.727% for the DJIM.

[Table 2 around here]

Table 3 presents the results from the unit root tests for the indices under investigation. The
results verify that the null hypothesis of a unit root is rejected using the Augmented Dickey-
Fuller (ADF) and Philipps-Perron (PP) tests when the first difference is used.

[Table 3 around here]

Table 4 reports the ADF and PP test results for the residuals of the hidden cointegrating
regressions, i.e. the regressions on the levels of the variables under investigation (equation (2)
in our Methodology section). Our results show statistical evidence that the positive, the negative
and a cross-component of the examined indices are cointegrated. As discussed before,
according to the Granger Representation Theorem, when two series are cointegrated a valid
error correction term must appear in at least one error correction equation indicating the
“causality” direction.

[Table 4 around here]

In table 5 we report the results of the crouching error correction models (CECM) for the
cointegrated index components (as reported in Table 4) which explore the dynamics between
the Islamic and the conventional index. To accurately capture the short-run dynamics we have
utilised a stepwise procedure for up to 3 lags. To account for heteroscedasticity we have used
the White’s robust standard errors.

[Table 5 around here]

The error correction term appears with the expected sign and is statistically significant in at
least one equation of the CECM. For the positive components the error correction term appears
statistically significant in both models. This statistical finding implies that between the positive
components of the examined indices there exists a bi-directional dynamic relationship. For the
negative components a valid and statistically significant error correction term appears only in
the model where the dependent variable is the Islamic index. This indicates that the dynamics
and consequently the “causality” runs from the conventional index to the Islamic index, i.e. the
conventional index temporally precedes the Islamic one; hence the Islamic index has a higher
resistance on market downturns. Finally, for the cross-component case the statistical results
indicate a bi-directional relationship.

In our models the overall explanatory power, as this is measured by the adjusted R?, is quite
low but in line with studies using stock market data of a daily frequency. Additionally, some
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lagged differenced variables proved to be statistically significant in our models. According to
cointegration theory, in an error correction model the temporal “causality” can emerge from
two sources: a) the sum of the coefficients of the lagged change variables which is the standard
Granger test and captures the short run dynamics and b) the coefficient of the lagged error
correction term, which incorporates the long run information. Theoretically though, temporal
“causality” can occur through the error correction term alone.

As an approach, in an effort to explain our main statistical results, we can take the following.
For the positive components of the series, observed bi-directional dynamics can be explained
by the good conditions affecting both conventional and Islamic companies. Investors purchase
shares of both categories not taking into account the fact that non Islamic companies may be
more leveraged and more hedged with the use of derivative financial products. For the negative
components of the series, it seems that the more responsive index is the conventional. Islamic
companies may be slower in their reaction in declining markets since they represent companies
of better financial quality, less exposed to leverage and derivatives. It seems that investors in
periods of good times interpret good news catholically and they buy shares without
discriminating based on financial leverage and exposure to derivatives. Nevertheless, during
period of bad times investors may become more rational in economic terms and thus more
reluctant to sell shares of companies which are in line with Sharia law, based primarily on the
financial quality of their assets. Islamic investments during bad times are less reactive than
conventional investments because in bad times it seems that financial quality matters. In this
respect hidden cointegration helped us to reveal the hidden quality of Islamic investments.

6. Robustness Checks

As a robustness check we add some control variables to the CECM that capture the general
macroeconomic environment.® We should stress out that only macroeconomic variables of a
global nature are eligible since the companies of the two equity benchmarks are geographically
spread out. Hence, our choice for controls includes the logarithmic change in the oil price, as it
represents one of the most widely used commodities with direct repercussions on production
costs, the de-trended 7-10 years world government bond index, as a proxy for the global
sovereign fixed income market, the VIX as a measure of stock market volatility and general
market sentiment and the US Economic Policy Uncertainty Index (US EPUI). The US EPUI
index covers over one thousand newspaper articles and identifies news related to upcoming
economic uncertainty due to legislation, fiscal deficit, regulation, Federal Reserve or
government reasons. All data were obtained from Datastream except the US EPUI that was
obtained from its respective website.’

We utilize our stepwise procedure, in line with the main part of the paper, and Table 6 presents
the results for the CECM analysis of the DJIM and DJGI indices while adding the four control
variables discussed earlier. A first remark that can be made is the increase in the goodness of
fit of the CECM models as evidenced by the adjusted R?. With regards to the statistical
significance of the control variables, they are largely significant at the 5% across all
specifications except for the variable related to the Oil which drops out of significance when
the negative components are used. The statistical significance of the error correction term

6 All control variables in the CECMs are transformed to be stationary.

7 The US Economic Policy Uncertainty Index can be obtained from: http://www.policyuncertainty.com/us_
daily.html
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remains only for the negative components of the series used, indicating a bi-directional
relationship. However, the relationship seems to be more pronounced when the DJIM is used
as a dependent variable i.e. the dynamics run stronger from the Global index to the Islamic
index. Hence, the original finding that the Islamic index show a higher resistance to the market
drops compared to the conventional one is maintained even when controlling for a wide set of
macroeconomic characteristics. Conversely, when the positive and mixed components of the
indices are used the error correction term drops out of significance indicating weak causal
relationships.

[Table 6 around here]

7. Case Study: Portfolio Optimisation

To evaluate the relevance of our findings to practitioners we examine the benefits to portfolio
diversification emanating from the use of an Islamic index during a period of good and a period
of bad market conditions, in which positive and negative shocks dominate accordingly.
Arguably both indices, and particularly the Dow Jones Global Index, are well-diversified
portfolios leaving a small margin for improvement. Although this is not supposed to be an
exhaustive experimentation of techniques and possibilities it demonstrates the diversification
benefits in a clear and concise manner. We adopt the mean-variance modern portfolio theory
of Markowitz (1952), albeit with a few alterations. Specifically, we allow for time-varying
covariance structure among the two indices considered, similar to the study of Yilmaz (2010).

Portfolio optimisation details, in the more convenient for large portfolios matrix notation, are
available in any advanced finance textbook; hence it will be mentioned here only briefly.

- (2) <”>

o= () "

o <h§_t ) (19)
B hab,t hlz),t

where R is a matrix with logarithmic daily returns; w is a matrix containing the weights assigned
to each asset; H is a time varying variance-covariance matrix.®

Alteration of the weights would give a different return-risk composition, while the minimum
variance portfolio (MVP) is the only portfolio for which no higher return may be achieved
without incurring more risk. The portfolio return and risk are respectively:

R; =w,'R and h;, = w,'Hw, (20)

8 For the estimation of the time-varying variance covariance matrix we employ a DCC-GARCH(1,1) model of Engle
(2002) which combines the flexibility of the GARCH family of models at the univariate level to the lack of the
dimensionality curse found in earlier multivariate frameworks, such as BEKK and VEC models.

12



Therefore the MVP may be calculated by writing a constrained’ minimization problem and
solving as:

mniln h, = w,'Hw, s.t.w'l =1 (21

To identify and allow for different market phases we use the structural breakpoint test of (Bai
& Perron, 2003) where we allow for an intercept and a linear trend to vary across the periods.
The identified phases are as follows: Phase I spans from 1% January 2000 until 21%* April 2003
and represents a downward slopping market following the dot.com crisis. Phase Il is described
as an upward slopping market leading to the global financial crisis pans and covers the period
from 22" April 2003 until 2™ August 2006. Phase III (3™ August 2006 — 1% October 2008)
represents the initial financial turmoil related to the global financial crisis. Phase IV spans from
2™ QOctober 2008 until 3™ August 2011 and its main features are the financial market
deterioration and the transmission of the crisis to the macroeconomic side of the economy. A
final phase (V) captures the period from 4" October 2011 to the end of the sample where key
financial markets have largely recovered from the global financial crisis. In each of the
identified phases we evaluate the portfolio holdings.

Three investment strategies are tested; the first (S1) invests only in conventional equity indices
(DJ Global Index), in the second (S2) only investments in Islamic equity indices are allowed
(DJ Islamic Market), while the third (S3) allows for an optimal combination of both Islamic
and conventional equity indices with respect to minimizing portfolio risk. Of course such
strategy may not be accepted by the most religious Muslim investors as it invests in
conventional assets but it could serve the diversification purposes of a conventional investor
who is not interested in the religious aspect per se.

Table 7 presents the performance statistics for the three strategies in each phase.!® The average
return and annualized volatility of the three investment strategies are in line with the market
sentiment in each period. The pure Islamic (S2) strategy, in line with the results of the previous
section, is more robust to the global financial crisis as it records around ten times lower daily
losses compared to the pure conventional (S3) strategy. In the two phases following the global
financial crisis (i.e., IV, V), the S2 strategy records more pronounced daily gains by around
24% and 38% respectively compared to the S1. The combined strategy (S3), particularly when
adopted during financial market turmoil, can moderate the drop relative to a pure conventional
strategy, while reducing the overall risk. Specifically, the S3 strategy during the global financial
crisis offers a 0.3% reduction in the risk compared to a pure conventional strategy. The optimal
contribution of an Islamic index to the portfolio is around 12%. This reduction in risk is also
evident outside a market crisis period, albeit to a smaller extent, which however highlights the
merits of an Islamic equity index. Given that these two equity indices are considered as global
benchmarks and feature highly traded stocks any diversification gains are expected to be
marginal. However, these gains represent a low limit to the potential gain that an investor can

® The most important constraint is that the weights sum up to 1. Other constraints may prevent negative weights
(short sale) or restrict the investment in a particular asset but are not explored here.

10 We do not explore portfolio re-balancing in the identified periods; therefore, average returns and average
conditional variances-covariances are utilized in the portfolio maximization algorithm in every period. We leave
portfolio rebalancing strategies as an extension for future research.
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achieve from including an Islamic equity index in an investment portfolio, particularly during
periods of market downtrends.

[Table 7 around here]
8. Summary and Conclusions

Islamic finance has been attracting rising interest during the past decade from the academic and
professional world and research areas pertaining particularly to Islamic banks have received a
large slice of the Islamic finance research pie. In this paper we investigate empirically the
relationship between Islamic and conventional equity indices. Our motivation is to examine
whether the elsewhere documented evidence on the superiority of other segments of Islamic
finance (i.e. Islamic banks) materialise in the Islamic equity indices. Therefore, we compare the
financial performance and the diversification benefits offered to investors of two well-
diversified equity indices from the Dow Jones family; an Islamic and a conventional. We
employ the novel in the area, hidden co-integration technique along with the crouching error
correction models.

Our results show statistical evidence that positive, negative and some mixed components of the
examined indices are cointegrated. For the positive and mixed components we obtain statistical
evidence for bi-directional “causality”’, while for the negative components the “causality” runs
from the conventional index to the Islamic, in the sense that the conventional index temporally
precedes the Islamic one. When we use a set of possible control variables in our CECMs, the
cointegration dynamics appeared statistically significant only for the negative component of the
variables under investigation.

In an effort to explain the main statistical results we may argue that the possible bi-directional
dynamics for the positive component can be explained by a kind of holistic reaction of investors
to good market conditions affecting both conventional and Islamic companies. Investors are
likely to purchase shares with little analysis on the fundamentals of the companies represented
by the two indices. The fact that non-Islamic companies may have higher leverage and financial
exposure owing, in part, to the use of financial derivatives, whereas such practices are shunned
in Islamic finance, does not appear to affect the investment behaviour during market uptrends.
Conversely, for the negative components of the series, it seems that the more responsive index
is the conventional. Islamic companies are slower in stock price drops during declining markets,
which may plausibly be attributed their superior financial quality. During bad market times
investors may become more rational in economic terms, evaluate fundamentals differently (i.e.,
give more attention to leverage ratios), and are thus more reluctant to sell shares of companies
which are in line with Sharia law, based primarily on the financial quality of their assets. It
seems here that we evidence an asymmetry in investors’ reaction for profits and losses. This
reaction has been reported widely in economics and the explanation is based primarily on
patterns of behavioural finance. The reflection effect, reported by Kahneman and Tversky
(1979), is a classic example where investors change their attitude toward risk when there is a
shift from gains to equal amounts of losses. Islamic investments during bad times are less
reactive than conventional investments because in bad times financial quality possibly matters
in investors’ minds.
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As a practitioners implication of our findings we perform a portfolio diversification analysis
during up-market and down-market periods and assess the benefits from optimally combining
an Islamic and a conventional equity index. Our findings suggest that the inclusion of an Islamic
index in a conventional portfolio can offer a valuable reduction in investor risk, particularly
during periods of downtrends.

Directions for future research may include the investigation of individual share prices as well
as trading volume for Islamic and non-Islamic companies. In this direction we may better
understand the role of religious and ethnical characteristics as well as general human behaviour
in financial decision making. We will pursue some of these avenues in future research.
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Table 1. Studies on Islamic Equity Indices and Islamic Equity Funds.

Context Focus Studies

Performance comparative studies between Islamic and conventional equity indices

Islamic equity indices outperform conventional equity indices

Indonesia Sukmana and Kolid (2012)

Global Milly and Sultan (2012)

Global Hussein and Omran (2005)

Malaysia Habib and Ul-islam (2014)
Islamic equity indices underperform conventional equity indices

Global Kok et al. (2009)

India Habib and Ul-islam (2014)
No difference between Islamic and conventional equity indices

Global Hassan and Girard (2011)

Global Schroder (2007)

Regional Guyot (2011)

Global Hakim and Rashidian (2004)

Global Binmahfouz and Hassan (2013)

Global Hassan et al. (2005)

Global Girard and Hassan (2008)

Islamic equity indices outperform conventional equity indices during bear markets
Regional/Global Ashraf and Mohammad (2014)
Regional/Global Al-Khazali et al. (2014)

Islamic equity indices underperform conventional equity indices during bull markets

Global Hussein (2004, 2007)
Global Hassan and Girard (2011)

Performance comparative studies between Islamic and conventional equity funds

Islamic equity funds outperform conventional equity funds

Global Hoepner et al. (2011)
Saudi Arabia Ashraf (2013)

Global Rubio (2012)

Malaysia Annuar et al. (1997)
Europe Alam and Rajjaque (2010)

Islamic equity funds underperform conventional equity funds

Global Hayat and Kraeussl (2011)
Global Nainggolan (2011)
Malaysia Mansor and Bhatti (2011)

No difference between Islamic and conventional equity funds
Global Abderrezak (2008)
Global Elfakhani et al. (2007)

Islamic equity funds outperform conventional equity funds during bear markets
Malaysia Abdullah et al. (2007)
Saudi Arabia Merdad et al. (2010)

Islamic equity funds outperform conventional equity funds during bull markets
Global Hassan and Antoniou (2006)
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Table 2. Descriptive Statistics.

Mean Maximum Minimum Volatility Skewness Kurtosis
Dow Jones Islamic Market 0.0074 11.740 -9.697 20.727 -0.045 9.848
Dow Jones Global Market 0.0078 8.664 -7.160 16.679 -0.359 9.961
Notes: The table reports key descriptive statistics for the percentage returns of the two equity indices over the sample period. Volatility refers to the percentage
annualised volatility. *,","* denote statistical significance at the 10%, 5% and 1% levels respectively.
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Table 3. Unit root tests of the series.

ADF statistic PP statistic
Dow Jones Islamic Market -0.210 -0.217
Dow Jones Global Market -0.832 -0.797
First differences in Dow Jones Islamic Market -11.3627 -65.690™"
First differences in Dow Jones Global Market -14.073™ 51,777
Notes: ADF and PP denote the Augmented Dickey-Fuller and Phillips-Perron unit root tests respectively. *,","™* denote statistical significance at the

10%, 5% and 1% levels respectively.
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Table 4. Hidden Cointegration tests.

Dependent variable Independent variable ADF statistic PP statistic
DJGI* DJIM* -3.949™ -7.009™*"
DJIM* DJGI* -4.253™ -7.545™
DJGI~ DJIM~ -3.531™ -5.335™
DJIM~ DJGI~ -4.047 -6.133™"
DJGI* DJIM~ -3.1817 -3.373"
DJIM* DJGI~ -2.394 -2.387
DJjGI~ DJIM* -2.302 -2.293
DJIM~ DJGI* -3.585™" -3.858™"

Notes: The table reports the Augmented Dickey Fuller and Phillips-Perron statistics for the residuals of the hidden cointegration models. The
positive and negative superscripts denote the positive and negative components of the indices respectively. *, **, ™ denote statistical
significance at the 10%, 5% and 1% levels respectively.



Table 5. Results from the crouching error correction model (CECM) for the indices.

Variable Estimate t-statistic Variable Estimate t-statistic
Dependent value: A(DJGI)* Dependent value: A(DJIM)*

Constant 0.003"* 20.091 Constant 0.004"*" 23.685
ECT,_, 20.0017" 2848 ECT,_, 20.001"" 22.005
ADJIMF, 0.185™" 8.192  A(DJIM)}, — —
A(DJIM)}, 0.042°" 3.191  ADJIM)E, 0.029" 1.768
ADJIM)} 0.063"** 2928  A(DJIM)} , 0.138"* 4.898
ADJGD{_, -0.077"" -2.587 ADJGD}_, -0.059™" -2.794
A(DJGDT — —  ADJGD, — —
ADJGD{_; -0.049" -1.764 ADJGD}_5 -0.085™ -2.357
R2-adjusted 0.035 R2-adjusted 0.011

Dependent value: A(DJGI)~ Dependent value: A(DJIM)~

Constant -0.002™" -14.712 Constant -0.003™" -18.469
ECT;_, -0.001 -0.704 ECT,_, -0.0017" 3.617
ADJIM);, 0.184™ 14.191 ADJIM);, — —
A(DJIM);_, 0.070™" 5.372 A(DJIM)7_, 0.153™ 4.957
A(DJIM)7_ — — A(DJIM) s — —
ADJGD)7_, — — ADJGD7, 0.078"** 3.903
ADJGD)7, — — ADJGD)7, -0.082 2.142
A(DJGD) 5 0.116"" 7.390 A(DJGD) ;5 0.165"" 8.142
R2-adjusted 0.081 R2-adjusted 0.042

Dependent value: A(DJGI)* Dependent value: A(DJIM)~

Constant 0.002"*" 12.368 Constant -0.002™ -9.138
ECT;_4 -0.001" -4.237 ECT;_4 -0.001* -2.013
ADJIM);_, 0.031* 2.430 A(DJIM);_4 0.066"" 3.808
A(DJIM);_, -0.138™* -11.141 A(DJIM)7_, 0.147" 8.678
A(DJIM)_5 -0.099™ -7.693 A(DJIM);_4 0.103"* 5.920
A(DJGD}_, 0.085"" 4.927 ADJGD}_, -0.051* -2.169
ADJGD{_, 0.072"*" 4.239 ADJGD{_, -0.147* -6.408
ADJGD){_5 0.038™ 2.274 ADJGD}_5 -0.058™ -2.532
R2-adjusted 0.071 R2-adjusted 0.048
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Notes: DJGI and DJIM denote the Dow Jones Global and the Dow Jones Islamic Market indices respectively. ECT denotes the Error Correction Term. A(®) is the first difference

operator. , ~, " denote statistical significance at the 10%, 5% and 1% levels respectively. — denotes a variable that the stepwise procedure dropped due to not being statistically
significant at the minimum of 10%.
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Table 6. Results from the conditional crouching error correction model (CECM) for the indices.

Variable Estimate t-statistic Variable Estimate t-statistic
Dependent value: A(DJGI)* Dependent value: A(DJIM)*

Constant -0.0012™* -3.7497 Constant -0.0015™ -4.0544
ECT,_, -0.0008 12127 ECT,_, -0.0012 -1.5951
WGBI,_, — —  WGBI,_, — —
WGBI,_, -0.0063"* 23983  WGBI,_, — —
WGBI,_, — —  WGBI,_, -0.0077"* -2.4981
A0il,_, — —  A0il,_, — —
A0il,_, -0.0092" -1.8644 A0il,_, — —
A0il,_, — —  A0il,_, — —
VIX:_4 0.0006™" 7.2958 VIX:_4 0.0010™" 9.7857
VIX,_, — — VX, — —
VIX:_5 -0.0004™ -5.0613 VIiX:_; -0.0008™" -7.3245
US EPUI,_, 0.0033" 1.7895 US EPUI,_, 0.0053™ 2.4221
US EPUI,_, — —  USEPUI,_, — —
US EPUI,_, — —  USEPUI,_s — —
ADJGD, - —  ADJGD;, - —
A(DJGD - —  ADJGDE, - —
ADJGD}, — —  A(DJGD}, -0.1497" -4.0244
ADJIM)}, 0.0789" 48211  A(DJIM)F, 0.1516™ -7.8812
A(DJIM, - — AWM, - —
ADJIM)} ., — —  A(DJIM)}, 0.1774™** 5.5232
R2-adjusted 0.1210 R2-adjusted 0.1264

Dependent value: A(DJGI)~ Dependent value: A(DJIM)~

Constant 0.0013*" 3.6201 Constant 0.0015* 3.7165
ECT,_, -0.0016™ 3.1316  ECT,_, -0.0020™"* -3.7447
WGBI,_, — —  WGBI,_, — —
WGBI,_, — —  WGBI,_, — —
WGBI,_ 0.0062™ 2.0663 WGBI,_4 0.0093"** 2.7382
40il,_, — — A0, — —
40il,_, — —  A0il,_, — —
A0il;_4 0.0211*" 3.7965 A0il;_, 0.0214™ 3.3957
VIX,_, -0.0004""* 2.9998  VIX,_, -0.0002 -1.0067
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VIX;_, 0.0008™" 3.8023 ViX,_, 0.0007" 2.3530
VIiX:_5 -0.0005™" -3.1242 VIiX:_5 -0.0006™" -3.0898
US EPUI,_, — — US EPUI;_4 — —
US EPUI,_, — — US EPUI,_, — —
US EPUI,_, -0.0138™" -6.6249 US EPUI,_4 -0.0160™" -6.8073
A(DJGD;—, — —  ADJCD, — —
A(DJGD;—, — —  AJGCD, — —
A(DJGD);_5 0.1291™ 5.3248 A(DJGI);_5 0.1619™ 5.8736
ADJIM);_, 0.1607 9.5346 ADJIM);_4 — —
A(DJIM);_, — — A(DJIM);_, 0.0387" 1.5072
ADJIM);_s — —  ADJIM);4 — —
R2-adjusted 0.1380 R2-adjusted 0.1032

Dependent value: A(DJGI)* Dependent value: A(DJIM)~

Constant -0.0011* -3.3751 Constant 0.0010™ 2.3790
ECT,_4 -0.0008" -1.8981 ECT;_4 0.0014™ 2.5661
WGBI,_4 — — WGBI,_4 — —
WGBI,_, -0.0074™" -2.8324 WGBI,_, — —
WGBI,_3 — — WGBI,;_5 0.0108™ 3.2183
A0il,_4 — — A0il,_4 — —
A0il,_, — — A0il,_, — —
A0il;_, — — A0il;_, 0.0243"* 3.8753
VIX:_4 — — VIX,_4 -0.0001™ -4.2331
VIX,_, 0.0007"** 3.4901 VIX,_, — —
VIX,_5 -0.0006""* -5.2992 VIX,_5 — —
US EPUI,_, 0.0037* 2.0188 US EPUI,_, — —
US EPUI,_, — — US EPUI,_, — —
US EPUI,_; — — US EPUI,_4 -0.0151™ -6.4478
ADJIM);_, 0.0756™" 5.0525 A(DJIM);_4 — —
A(DJIM);_, -0.0901™* -4.4775 A(DJIM)7_, 0.0765"*" 3.6200
A(DJIM) 5 — — A(DJIM);_4 0.0858"*" 4.3620
A(D]GI):—l T T A(D]GI):—l * T
ADJGD{_, — — ADJGD{_, -0.0851™* -3.2580

A(DJGD){ s —

A(DJGD){ 5
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R2-adjusted 0.1279 R2-adjusted 0.0983

Notes: DJGI and DJIM denote the Dow Jones Global and the Dow Jones Islamic Market indices respectively. ECT denotes the Error Correction Term. A(®) is the first difference
operator. The de-trended, scaled by 1000, 7/10-year World Government Bond Index is denoted by WGBI. Oil denotes the logarithmic change in the oil price. VIX is the implied
volatility index as calculated by the Chicago Board Options Exchange (CBOE). US EPUI is the US Economic Policy Uncertainty Index, scaled by 1000. *, **, *** denote statistical
significance at the 10%, 5% and 1% levels respectively. — denotes a variable that the stepwise procedure dropped due to not being statistically significant at the minimum of 10%.
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Table 7. Minimum Variance Portfolio Performance.

Period Strategy Whoiat Woim Return (%) Vo?ali;;?]h(i:;
. S1 100 — -0.0631 17.4516
g - S2 — 100 -0.0748 26.3524
A S3 100 — -0.0631 17.4516
. S1 100 — 0.0643 9.9073
2= s2 — 100 0.0379 12.2392
- S3 97.1 2.9 0.0635 9.9050
. S1 100 — -0.0255 15.1895
s = S2 — 100 -0.0026 17.5248
A S3 87.8 12.2 -0.0227 15.1398
. S1 100 — 0.0152 23.7378
sz S2 — 100 0.0194 26.5813
& S3 91.6 8.4 0.0156 23.7120
. S1 100 — 0.0428 14.2860
s > S2 — 100 0.0631 16.0829
A S3 97.6 2.4 0.0432 14.2849

Notes: Table reports the minimum variance portfolio weights, return and risk in each of the three investment strategies
for every period. S1 denotes a pure conventional strategy; S2 denotes a pure Islamic strategy and S3 allows the
investment in both Islamic and conventional equity indices. Annualized Volatility is measured as the average conditional
volatility in each period. Conditional variances/covariances are estimated via a DCC-GARCH(1,1) model. The duration
of the phases is outlined in section 7.
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Figure 1. Equity Indices dynamics
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