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Abstract

While looking for safe-haven assets, the literature obtained mixed and varying
results, changing from one period to the next, or one geographical area to an-
other. Recently, this field of research grew even more, motivated by the changing
environment resulting from the global financial crisis and the current COVID-19
pandemic. We compare five Islamic and five conventional leading financial in-
dexes for the period 2004-2020, covering both global and regional data (Asia-
Pacific, Europe, GCC, and the United States). By employing DCC GARCH and
extended GARCH (1,1) models, we find a lower volatility and higher persistence
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across geographical areas. We therefore provide robust evidence on the consist-
ent behavior of Islamic assets: Their defensive properties remain and are even

stronger in the current unprecedented and ongoing crisis.
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1 | INTRODUCTION

The identification of safe-haven assets, under different potential definitions (McCauley & McGuire, 2009), represents a
long-dated research question applied to a number of investment classes, from stocks, bonds, and currencies, to gold, com-
modities, and Bitcoin, in advanced as well in emerging countries (f.i. Baur & Lucey, 2010; Baur and McDermott, 2010;
Flavin et al., 2014; Fleming et al., 1998; Giirgiin & Unalmus, 2014; Habib & Stracca, 2015; Hood & Malik, 2013; Kopyl &
Lee, 2016; Lawrence, 2003; Ranaldo & Soderlind, 2010; Shahzad et al., 2019).

More recent contributions, in particular, are motivated by the global financial crisis (GFC): Traditional outcomes in
the literature were questioned by unprecedented market conditions, above all the intervention of central banks pushing
interest rates even beyond the zero-level bound for a long while.

A number of extremely recent papers, following this perspective, are exploring the new market conditions triggered by
the COVID-19 emergency (Goodwell, 2020), testing the safe-haven properties of traditional (f.i. gold, commodities) and
more exotic assets (f.i. crypto-assets), as well as economic and financial contagion effects across markets. The literature
in this area is growing rapidly (f.i. Ashraf, 2020; Akhtaruzzaman et al., 2021; Conlon & McGee, 2020; Corbet, Hou, et al.,
2020; Corbet, Larkin, et al., 2020; Ji et al., 2020; Ramelli & Wagner, 2020; Zhang et al., 2020).
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Notwithstanding differences in research questions, samples, timeframes, datasets, and methodologies, the bottom
line of this research stream points at the lack of a consistent safe haven across time and geographical areas. New crises
or changing market conditions seem to question the very existence of a consistent safe asset, whereas hindsight may bias
a non-negligible number of papers. We are motivated by this main research question: Does Islamic Finance show safe
assets characteristics that persist both across the GFC and the COVID-19 pandemic period?

A substantial number of papers deal with similarities and differences between traditional and Islamic assets (Ahmed,
2019; Hkiri et al., 2017; Rizvi et al., 2015). However, to the best of our knowledge, no study exists on their long-term dy-
namic conditional correlations, including the GFC and the COVID-19 pandemic.

To fill this gap, we analyze daily data for five Islamic and five conventional leading financial indexes for the pe-
riod 2004-2020 and across several geographical areas: World, Asia-Pacific, Europe, Gulf Cooperation Council countries
(GCC), and the United States. We therefore differentiate from existing literature by investigating both an extensive global
dataset and a substantially long time period.

Our methodological approach includes both a DCC GARCH and an extended GARCH (1,1) models, with robustness
checks encompassing alternative model definitions and alternative indexes.

We find strong evidence of the risk-hedging properties of Islamic investments, even stronger during the COVID-19
pandemic and at the regional level, and above traditional safe-haven assets. This consistent behavior of Islamic assets
may represent a direction worth the consideration of asset managers and institutional investors.

The remainder of the paper is organized as follows. In Section 2, we review the literature on the interconnectedness
of Islamic and conventional financial markets, especially during crises, and describe our expected results. In Section 3,
we illustrate the sample built for empirical testing, including its descriptive statistics. In Section 4, we detail our method-
ological approach, while in Section 5, we analyze our findings, with robustness checks summarized in Section 6. Finally,
Section 7 concludes our paper.

2 | LITERATURE REVIEW

Financial markets have been increasingly intertwined by cross-border investments and lending for several decades. Such
interconnectedness provides benefits to savers and borrowers, but also bears a dark side: Financial markets are more
vulnerable to the transmission of shocks. This exposure to contagion eventually incentivizes portfolio managers to search
for safe-haven investments.

In this regard, Islamic Finance emerged as an alternative to conventional systems with peculiar operating features:
the mutual risk-sharing, the prohibition of interest-bearing transactions, and the avoidance of excessively speculative
operations.

After the GFC, Islamic financial markets became increasingly researched to understand their risk-return characteris-
tics (Ahmed, 2019; Al-Yahyaee et al., 2020; Hkiri et al., 2017; Majdoub et al., 2016; Nazlioglu et al., 2015; Shahzad et al.,
2017; Umar & Suleman, 2017;), spillover and contagion effects (Majdoub & Sassi, 2017; Rizvi et al., 2015; Saiti et al., 2016)
and dynamic linkages and co-movements between Islamic equity markets and their conventional counterparts (Alaoui
et al., 2015; Dewandaru et al., 2014; Hammoudeh et al., 2014; Mensi et al., 2017).

Ahmed (2019) documents strong mean and volatility spillover effects from conventional equity markets to their
Islamic counterparts, invalidating the dichotomous difference between traditional and Islamic capital markets. Similarly,
Nazlioglu et al. (2015) investigate the volatility transmission and spillover dynamics between three conventional markets
(the United States, Asia, and Europe) and the Dow Jones Islamic stock market along with oil prices, US monetary policy,
uncertainty, and global financial risk factors. By applying the causality-in-variance test, they unveil the contagion effect
between the aforementioned markets in all periods, with short-run volatility in the first period and long-run volatility in
the second, albeit in Islamic equity markets it is driven by global financial risk factors across both periods. Shahzad et al.
(2017) report similar findings. In contrast, Umar and Suleman (2017) and Hkiri et al. (2017) identify the decoupling of the
Islamic stock market from its peers, suggesting the former to be a safe haven for investors, especially during bad times.

Using a dataset of 22 Islamic and conventional Dow Jones stock markets, Al-Yahyaee et al. (2020) analyze their risk-
return characteristics during normal and economic turmoil times: They find that Islamic equity markets perform better in
both circumstances. Nonetheless, co-movement differences are observed across sectors and frequencies. Moreover, port-
folios based on both Islamic and conventional stocks of utilities and industrial sector firms reduce risks in terms of value
at risk (VAR), while technologies, basic materials, consumer services, and aggregate equities offer lower diversification
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during the whole sample period. In contrast, few studies find no differences in the risk-return features of Islamic and
conventional stock markets (Abbes, 2012; Girard & Hassan, 2008).

Majdoub et al. (2016) discuss the integration of traditional and Islamic stock returns in France, Indonesia, the UK, and
the United States from 2008 to 2013. They find that all countries show long-run relationships, except the UK. From the
perspective of correlations, the Indonesian equity market shows poor linkages to developed markets for both traditional
and Islamic stocks, indicating that investors should diversify their investments in both markets. Nevertheless, the Islamic
index is closely related to its counterpart in each economy.

Majdoub and Sassi (2017) investigate the volatility spillover between the Islamic equity market of China, Thailand,
India, Korea, Malaysia, and Indonesia. Their results reflect a significant positive and negative return spillover effect from
China to all Asian economies, while the volatility spillover effect is bidirectional between China, Thailand, and Korea.
In contrast, Saiti et al. (2016) report no evidence of contagion and spillover both in the subprime crisis of 2007-2009 and
the collapse of Lehman Brothers in 2008. In related research, Arshad and Rizvi (2013) study the co-movements between
financial markets and Islamic indexes of global, Asian, and emerging markets from 1997 to 2011, and reveal that Islamic
stock markets are more stable and resistant to negative shocks.

Another stream of literature also shows that Islamic stocks are more profitable and efficient than their counterparts
(Alam et al., 2016; Ashraf & Mohammad, 2014) and they remained profitable with safe-haven properties throughout the
GFC-era (Hassan et al., 2019; Ho et al., 2014). Recent studies also demonstrate the safe-haven features of Islamic stocks
during COVID-19 pandemic. Chowdhury et al. (2021) report the lower drawdown for Islamic stocks along with faster
recovery during COVID-19. Further, Islamic stocks also provided global diversification benefits during the pandemic
(Algaralleh & Abuhommous, 2021). Nonetheless, a few studies also report that Islamic stocks are not immune to pan-
demic effects and do not reflect safe-haven features (Hasan et al., 2021; Arif et al., 2021).

A handful of studies investigate dynamic linkages and co-movements between Islamic and conventional equity mar-
kets. Rizvi et al. (2015) explore this topic for the United States and the Asia-Pacific through a wavelet decomposition
approach, in order to unravel the multi-horizon existence of contagion. Their results show that global shocks were driven
by the high level of linkages across markets, while Islamic stocks are the least exposed to contagion. Likewise, Mensi et al.
(2017), Alaoui et al. (2015), and Dewandaru et al. (2014) report similar findings for Dow Jones Islamic and conventional
sectoral indices, GCC markets, and equity markets of Asia-Pacific, U.K., the United States, and the Eurozone. In contrast
to the aforementioned studies, Hammoudeh et al. (2014) empirically find a strong dependence of the global Islamic mar-
ket index from its counterparts for the United States, Europe, and Asia; however, this dependence varies across time with
some asymmetries between bear and bull markets.

The recent pandemic crisis brought economic systems worldwide under extreme pressure, regardless of countries,
business models, and sectors. Despite the unprecedented global and local political, fiscal, and monetary responses, its
impact will last for a long time, since the emergency phase is far from being over yet.

So far, studies in finance focused on the impact of the pandemic on stock markets (Ahmar & Boj del Val, 2020; Baker,
Bloom, Davis, & Terry, 2020; Baker, Bloom, Davis, Kost, et al., 2020; Sharif et al., 2020; Wagner, 2020; Zaremba et al.,
2020), spillover effects (Akhtaruzzaman et al., 2021; Corbet, Larkin, et al., 2020), stock market liquidity (Haroon & Rizvi,
2020), and contagion (Al-Awadhi et al., 2020; Baig et al., 2020). However, none of the aforementioned studies assessed
the dynamic relations of the pandemic along with the GFC within Islamic stock markets. We aim at filling this gap and
at understanding if the reaction differs in comparison with the GFC.

More specifically, we hypothesize that the structure and business models of Islamic equity markets are significantly
different. Evidence shows that Islamic equity markets are more resilient (Rizvi et al., 2015) and profitable (Alam et al.,
2016; Ashraf & Mohammad, 2014) during the GFC, while providing diversification benefits (Abu-Alkheil et al., 2017;
Nagayev et al., 2016). Such behavior is so far attributed to the prohibition of interest-based activities (Hassan et al., 2019;
Paltrinieri et al., 2020), that eventually reduces the strength of channels that might provide contagion effects (Gupta et al.,
2014). The COVID-19 crisis, however, differs significantly from the GFC. In this case, there is little room for blaming lax
regulation or supervisory intervention, or the greed of too-big-to-fail institutions resulting in excessively speculative and
financially toxic activities (Crotty & Moshirian, 2011; Mishkin, 2011).

Therefore, we expect three main results: a lower volatility and higher persistency for Islamic indexes, holding both
for the GFC and the COVID-19 pandemic across geographical areas, and stronger effects than shown by traditional safe
havens, such as oil and gold.
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3 | SAMPLE AND DESCRIPTIVE STATISTICS

We build our dataset by collecting daily data from Bloomberg Professional Services for the major Islamic and conven-
tional financial indexes provided by Dow Jones (DJ), from January 2004 to August 2020 (the last data available at the time
of this study). The selected indexes are related to the following geographical areas: World, Asia-Pacific, Europe (EU),
Gulf Cooperation Council countries (GCC, covering Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab
Emirates), and the United States (US). Further details are disclosed in Table 1.

Then, we computed the daily return of the selected indexes as follows:

P
Rd = ln—d (1)
Pd—l

where R, is the return for day d, and P, is the price. As in Sclip et al. (2016), we use daily returns in order to capture all possible
interactions, unlike weekly of monthly frequencies would allow. All data are obtained from Bloomberg Professional Services.

In order to test our hypotheses, we consider a very long sample period (from January 2004 to August 2020) that allows
us to include both the GFC of 2008 and the recent COVID-19 pandemic period.

In Figure Al in the Appendix, we plot daily prices and returns of all DJ conventional and Islamic selected indexes used
in our analysis over the period January 2004-August 2020. The two series denote a spike in prices and returns during
both the GFC crisis and the COVID-19 pandemic eruption for all indexes, as expected (Corbet, Larkin, et al., 2020 and
Onali, 2020).

Table 2 presents descriptive statistics for all selected indexes. We observe that mean daily returns are always positive.
Similarly, both Islamic and conventional indexes exhibit a left skewness, while Islamic indexes always show a higher
average return if compared to their conventional counterparts. Finally, looking at the kurtosis, we notice high values,
confirming that returns present some extreme values. This evidence is confirmed by the Shapiro-Wilk test for normality
(S-W test), which rejects the null hypothesis of normality for the distributions of returns.

Aiming at further analyzing the relationships existing across indexes, in Table 3 we show unconditional correlations
between conventional and Islamic indexes. As expected, all are positively correlated, indicating a preliminary high un-
conditional correlation between all regional Islamic and conventional financial markets.

4 | ECONOMETRIC METHODOLOGY

We employ a two-step statistical methodology. In the spirit of the literature (Al-Yahyaee et al., 2020; Corbet, Larkin, et al.,
2020; Paltrinieri et al., 2018), we firstly build a multivariate GARCH model, where volatilities and correlations are related
to past returns. As stated by recent contributions (Al-Yahyaee et al., 2020; Corbet, Larkin, et al., 2020; Paltrinieri et al.,
2018), the GARCH model is the most suitable to measure correlations and to capture their dynamics in lack of a normal

TABLE 1 Selected leading conventional and Islamic indexes

Conventional index Ticker Islamic index Ticker

Dow Jones Global Index (DJ World conventional) W1DOW Dow Jones Islamic Market World Index (DJ DIIM
World Islamic)

Dow Jones Asia-Pacific region (DJ Asia P1DOW Dow Jones Islamic Market Asia-Pacific (DJ DJIAP

conventional) Asia Islamic)

Dow Jones Europe Index (DJ EU conventional) E1DOW Dow Jones Islamic Market Europe (DJ EU DIJIEU
Islamic)

Dow Jones GCC (DJ GCC conventional) DIJGCC Dow Jones Islamic Market GCC (DJ GCC DJIGCC
Islamic)

Dow Jones US Index (DJ US conventional) DIJUS Dow Jones Islamic Market US index (DJ US IMUS
Islamic)

Note: This table reports the names and the relative tickers of the major conventional and Islamic indexes provided by Dow Jones (DJ) and collected by
Bloomberg database relative to the following geographic areas: World, Asia-Pacific, Europe (EU), the Gulf Cooperation Council (GCC) region, and the United
States (US). The Gulf Cooperation Council (GCC) region covers Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and United Arab Emirates.
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TABLE 2 Summary statistics of selected conventional and Islamic indexes

N. of S-W
Index obs. Mean SD Min Max Skewness Kurtosis test
DJ World conventional 4345 0.024 0.999 —9.488 9.049 —0.623 15.995 0.867***
DJI World Islamic 4345 0.032 1.002 —9.188 1.026 —0.469 16.412 0.870***
DJ Asia conventional 4345 0.021 1.091 —9.010 9.426 —0.372 10.592 0.920%**
DJ Asia Islamic 4345 0.028 1.085 —9.233 1.017 —0.378 10.614 0.928***
DJ EU conventional 4345 0.019 1.337 —1.305 1.108 —0.205 13.340 0.897***
DJ EU Islamic 4345 0.028 1.280 —1.111 1.213 —0.000 13.902 0.900%**
DJ GCC conventional 4345 0.017 1.098 —1.507 9.836 —1.900 27.230 0.740%**
DJ GCC Islamic 4345 0.020 1.231 —1.431 1.416 —1.420 27.245 0.722%%*
DJ US conventional 4345 0.034 1.214 —1.227 1.152 —0.330 17.509 0.847***
DJ US Islamic 4345 0.039 1.178 —1.000 1.245 —0.137 17.923 0.862%**

Note: This table illustrates descriptive statistics and normality test (Shapiro-Wilk test, S-W test) for daily returns of the Dow Jones (DJ) conventional and
Islamic indexes used in our analysis over the period January 2004-August 2020. Index definitions are provided in Table 1.

TABLE 3 Unconditional correlations between selected conventional and Islamic indexes

Index 1 2 3 4 5 6 7 8 9 10
1 DJ World conventional 1
2 DJ World Islamic 0.981 1
3 DJ Asia conventional 0.457 0.390 1
4 DJ Asia Islamic 0.572 0.515 0.863 1
5 DJ EU conventional 0.850 0.801 0.411 0.500 1
6 DJ EU Islamic 0.825 0.797 0.405 0.496 0.977 1
7 DJ GCC conventional 0.228 0.204 0.180 0.251 0.208 0.186 1
8 DJ GCC Islamic 0.210 0.189 0.162 0.225 0.189 0.168 0.976 1
9 DJ US conventional 0.881 0.907 0.139 0.234 0.582 0.555 0.136 0.130 1
10 DJ US Islamic 0.872 0.922 0.143 0.242 0.573 0.557 0.133 0.128 0.984 1

Note: This table reports unconditional correlations of daily returns between the Dow Jones (DJ) conventional and Islamic indexes used in our analysis over the
period January 2004-August 2020. Index definitions are provided in Table 1.

distribution of returns. Moreover, we follow Engle and Sheppard (2005), adopting a Dynamic Conditional Correlation
(DCC) methodology, able to offer the best performance among those applicable to large panel models.
Therefore, the DCC GARCH model can be specified as follows:

€ =0y (2)
2 _ q 2 p
o,=w+ Zi:l age; ; + ijl Bojhi_js 3)

where atz is the univariate GARCH model, ¢, and (3, represent non-negative constant terms, w is a strictly positive constant,
¢, are the innovations, and 7, represents the standardized residuals. Finally, the DCC parameters are estimated by a quasi-
maximum likelihood approach.

As a second methodological step, we use the extended version of GARCH (1,1), as in Judge et al. (1985) and Onali
(2020), to investigate daily returns and conditional heteroskedasticity (Het) between selected Islamic and conventional
financial market indexes during both the entire sample period (from January 2004 to August 2020) and the two following
significant sub-periods: the GFC period (from January 2008 to December 2009, as in Lins et al., 2017); and the COVID-19
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pandemic period (from December 31, 2019 to August 2020, as in Corbet, Larkin, et al., 2020, and starting with the an-
nouncement of the new pneumonia detected in Wuhan, China).

We then investigate the dynamic correlation between our Islamic and conventional indexes, using the GARCH
(1,1) model of Bollerslev (1986), as summarized in the following specification for the conditional mean and variance
equations:

Y, = ay + f,IslamicIndex, + §,X,; + €4 @)

o7 = exp(4, + AlslamicIndex,) + yoe4_1 + 710° (5)

where Y, is the first difference of prices (in logs) of the conventional indexes at day d, ¢, are the innovations and 62 is the
conditional variance. IslamicIndex is the variable representing each distinct Dow Jones (DJ) Islamic index used in our
analysis (Table 1), while Xj is a vector of WTI and Gold indexes, both collected from Bloomberg Professional Services.

Most importantly, we employ the extended common GARCH (1,1) model with a multiplicative heteroscedasticity
component, as a proxy of volatility (Judge et al., 1985; Onali, 2020), to capture the impact of Islamic indexes on returns
and volatility of each respective conventional index. This second procedure allows us to split the sample into three dif-
ferent periods (the whole sample period, the GFC years, and the COVID-19 pandemic period) testing the risk-hedging
properties of Islamic indexes compared to traditional safe havens, such as WTI and Gold.

5 | EMPIRICAL RESULTS
5.1 | The multivariate DCC GARCH model

The first step of our econometric strategy consists of a multivariate DCC GARCH model to investigate volatility link-
ages between Islamic and conventional financial indexes. Table 4 summarizes the information resulting from the DCC
GARCH model and the estimated parameters. In particular, we focus on the « (ARCH) and 8 (GARCH) parameters,
where the former shows how a volatility shock today affects the next period's volatility, while the sum of & + § reveals the
rate at which this event continues over the time period.

We observe a lower a value for each of the Islamic indexes compared to their conventional counterpart, indicating
their remarkably lower volatility. Consistently, considering its combination with 8, we obtain a slightly higher persistence
in the conditional volatility, except for the DJ GCC Islamic index.

Table 5 reports the basic correlation across pairs of conventional and Islamic indexes, both at the global (World) and at
the regional (Asia-Pacific, Europe, GCC, and the United States) levels. In the spirit of previous research (Paltrinieri et al.,
2018), we report quasi-correlations across selected indexes, together with their Lambda adjustment. Table 5 shows the

TABLE 4 DCC GARCH Model

Index @ a B

DJ World conventional .060*** .09 5% .88Yk*
DJ World Islamic 066+ L0927 .890***
DJ Asia conventional .048%** .086%** 893
DJ Asia Islamic .050%** .08 5% .89 5%k*
DJ EU conventional 057 .080*#* .903%**
DJ EU Islamic 062 .073%** .909***
DJ GCC conventional .070%** .068** .923kk
DJ GCC Islamic L0743+ .068*%* L9271 %
DJ US conventional .066%** .087%** .895%**
DJ US Islamic .069*** .085%** .896%**

Note: This table reports parameters and log-likelihood values for the two asymmetric DCC GARCH models during the whole period of analysis (January
2004-August 2020). Index definitions are provided in Table 1. The w, «, and § represent the constant, the ARCH and GARCH terms, respectively. Significance
codes: *** express significance at the 0.999 level, ** at .99, * at .95.
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TABLE 5 DCC GARCH results

Correlation World Asia-Pacific Europe GCC uUs
C-1 0.980%** 0.910%** 0.970%** 0.970%** 0.980***
Adjustments:
Lambda 1 0.058*** 0.080%** 0.04 7% 0.033%** 0.049%*
Lambda 2 0.540%** 0.913%** 0.927*** 0.945%** 0.931%%*

Note: This table reports the dynamic conditional correlation (DCC) between the Dow Jones (DJ) conventional (C) and Islamic (I) indexes used in our analysis
during the whole period considered (January 2004-August 2020). Index definitions are provided in TABLE 1. Significance codes: “***” express significance at
the .99 level, “**” at .95, “*” at .90.

ARCH test statistics confirming a statistically significant heteroscedasticity, allowing us to conclude that a GARCH (1,1)
model perfectly fits the conditional variance distribution of the DCC series.

Consistent with previous contributions (Hkiri et al., 2017; Paltrinieri et al., 2018; Sclip et al., 2016), we predict pairs of
conditional variances between Islamic and conventional indexes both at regional and global levels.

In Figure 1, where we plot the volatility of each index during the GFC and COVID-19 crises, we show how condi-
tional variances differ. For example, looking at the DJ World conventional and DJ World Islamic indexes, we find a
lower volatility for the latter during both crises. As stressed in previous research (Paltrinieri et al., 2018), we observe a
spike in conditional covariances in late 2008 (September) and at the beginning of 2020 (February), which correspond
to the days of greater turmoil for each crisis. Moreover, during the COVID-19 shock, we see the higher difference in
conditional variances, suggesting the presence of risk-hedging properties of Islamic investments.

This trend strongly emerges in regional indexes: Conditional variances of Islamic indexes are significantly lower than
their conventional counterpart, again mainly in the COVID-19 period. Despite these differences are confirmed also for
the GCC and US regions, they are less pronounced.

Overall, our results are consistent with earlier findings. Islamic equity markets are more stable, less volatile and offer
diversification opportunities with safe-haven features, especially during crises (Hkiri et al., 2017; Ho et al., 2014; Rizvi
et al., 2015). The main reasons for this behavior are usually found in two features of Islamic investments. Firstly, Sharia
screenings exclude firms with leverage ratios above 33%: This leads to a greater resilience to absorb negative shocks.
Secondly, the GFC was exacerbated by an overlooked accumulation of risks in financial institutions through the use of
derivatives and structured products, such as credit derivative swaps (CDSs) and collateralized debt obligations (CDOs).
Islamic indexes do not include mainstream financial institutions (Rizvi et al., 2015), while Sharia principles prohibit in-
struments with excessive risks, such as derivatives: These factors contribute to limiting their fragility in bad times.

5.2 | The extended version of GARCH (1,1)

As a second step in our analysis, we further investigate our data through an extended version of GARCH (1,1), with a
multiplicative heteroscedasticity component as a proxy of volatility (Judge et al., 1985; Onali, 2020).

More precisely, this method allows us to estimate the risk-hedging properties of Islamic indexes compared to tradi-
tional safe-haven assets, such as oil and gold (Corbet, Larkin, et al., 2020), during the whole sample period, as well as
focusing on the GFC and the COVID-19 pandemic periods. Additionally, it allows an economic interpretation of the
coefficients of interest by showing the magnitude of potential hedging effects of Islamic indexes.

Table 6 provides the related results. We observe a statistically significant correlation between Islamic and conventional
indexes in terms of returns (positive) and volatility (negative). This trend is consistent for all five selected Islamic indexes
during the whole period.

While the stronger effect on volatility emerges for the DJ Asia Islamic (Asia region: —1.370***), we notice a quietly
slow positive correlation during the GFC period (0.208%). In other words, it shows that an increase of 1% in the return of
the Islamic index in Asia is associated with a reduction of 1.37% in the related conventional index. For all other indexes,
we notice only risk-reduction benefits during the COVID-19 pandemic period, as well as a strong negative and statisti-
cally significant correlation for the DJ GCC Islamic (GCC region) also during the GFC crisis (—0.290%*%).

This evidence is robust to the inclusion of 0il (WTI, West Texas Intermediate) and gold as safe-haven assets and poten-
tially alternative risk hedges. If we look at control coefficients, we observe that oil and gold offered hedging opportunities
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only during the GFC period. Only for world indexes (Panel A of Table 6), gold seems to maintain some risk-hedging
properties.

6 | ROBUSTNESS CHECKS

In this section, we run a set of robustness checks to strengthen the validity of our results. Firstly, we re-run our base-
line approach by employing the GIR—GARCH model of Glosten et al. (1993) under dynamic conditional correlation
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FIGURE 1 Conventional and Islamic indexes volatility during the GFC and the COVID-19 pandemic. This figure provides a
comparison of volatility for the Dow Jones (DJ) conventional and Islamic indexes used in our analysis between the global financial crisis
(left) and the COVID-19 pandemic period (right). The two periods are representative of the GFC (from January 2008 to December 2009—as
in Lins et al., 2017) and the COVID-19 pandemic period (from December 31, 2019 to August 2020—as in Corbet, Larkin, et al., 2020). Each
panel focuses on a geographical area (World, Asia-Pacific, Europe, GCC, and the United States). Data are provided by Dow Jones (DJ) and
collected by Bloomberg database. Index definitions are provided in Table 1



KHAN ET AL.

REVIEW o
FINANCIAL
ECONOMICS

Panel (d) GCC

DJ GCC conventional DJ GCC Islamic
S o L 8
2 -3 S s
o
w - L ©
3 24
o
-8
O - 8 @ £
o ' o
c N < 0]
© o © o
£ £ Lo+ 2
o o!L o '8
20 - LS = °
o~ LS
o
o o~
o | | 8 -
5 2
o 8 g -8
T T T T - g T T T T -
1112005 1112010 1/1/2015 1112020 1112005 1112010 112015 1/1/2020
Dates Dates

Panel () US
DJ US conventional DJ US Islamic

10
1
1000
15
L
8000

T
800
T
6000

% Change
-5 0
L L
4000
Price

-10
2000

-15
I
0

1/1/2005 1/1/2010 1/1/2015 1/1/2020 1/1/2005 1/1/2010 1/1/2015 1/1/2020
Dates Dates

FIGURE 1 (Continued)

(DCC), for the selected conventional and Islamic indexes and the whole period of analysis (January 2004-August
2020).

According to recent literature on financial properties of Islamic indexes (Aloui et al., 2020), this approach is robust
to model the asymmetries of financial assets, non-linear volatilities, and correlations (Guesmi et al., 2019). Our results
are provided in Table 7. We observe again a lower volatility (y term) for each of the Islamic indexes if compared to their
conventional counterparts, confirming their greater resilience to shocks.

Secondly, we run again our baseline DCC GARCH model by investigating two alternative conventional and Islamic
indexes for the whole period of analysis: the S&P 500 (ticker: SPX) and the S&P 500 Shariah indexes (ticker: SHX), as well
as the DJ Emerging Markets (ticker: W5DOW) and the DJ Islamic Emerging Markets indexes (ticker: DJIEMG).

The selection of these two alternatives allows us to further address the robustness of our baseline findings both at the
global (S&P 500) and regional (DJ Emerging markets) levels. Results, provided in Table 8, document a lower volatility («
term) for Islamic indexes once more.

7 | CONCLUSIONS

A substantial amount of research explores the safe-haven features of different asset classes across geographical areas and
in distinct time periods. The GFC originated a number of additional contributions to this field, motivated by the excep-
tional market conditions characterizing the last decade. More recently, the COVID-19 pandemic renewed the interest
on this stream, suggesting that previous findings may be questioned under the current unprecedented economic and
financial turmoil. Among assets showing resilience during the GFC, Islamic investments are a currently underexplored
category, despite available results point at their ability to protect portfolios during downturns.

This paper investigates whether assets compliant with Islamic precepts provided consistent defensive features also during
the COVID-19 pandemic, similarly to those documented for the GFC. No study currently provides evidence on dynamic con-
ditional correlations between Islamic and traditional assets for both periods of economic and financial turmoil.
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TABLE 7 GJR-GARCH-DCC Model estimation

Index @ 4 B

DJ World conventional .044% —.165%** L8487+
DJ World Islamic .044%*x —.170%** .885%**
DJ Asia conventional .019 —. 144 .81 H*
DJ Asia Islamic .028%* —.167*** .983%
DJ EU conventional .027* —. 157%** .925%*x
DJ EU Islamic .028* SN53E .93 k*
DJ GCC conventional .014%%* —.403%** B
DJ GCC Islamic .004 —.366%** .095%**
DJ US conventional 037k —.238%** 794k
DJ US Islamic L0397 —.252%** .806%%*

Note: This table reports parameters and log-likelihood values for the asymmetric GJR-GARCH-DCC model during the whole period of analysis (January
2004-August 2020). Index definitions are provided in Table 1. The columns labeled w, y, and 8 represent the constant term, the GJR ARCH and GARCH term,
respectively. Significance codes: *** express significance at the .99 level, ** at .95, * at .90.

TABLE 8 DCC GARCH Model of alternative indexes

Index 1) a B

S&P 500 .001%** 087 894
S&P 500 Islamic .001#** .086%** .895%**
DJ Emerging Markets .001#** .080%** .909***
DJ Islamic Emerging Markets .001%** Q77 913

Note: This table reports parameters and log-likelihood values for the two asymmetric DCC GARCH models during the whole period of analysis (January
2004-August 2020) for the conventional and Islamic counterpart of S&P 500 and Dow Jones (DJ) Emerging Markets index. The w, o, and (3 represent the
constant, the ARCH and GARCH term, respectively. Significance codes: *** express significance at the .99 level, ** at .95, * at .90.

We compare daily data for five Islamic and five conventional leading financial indexes for the period 2004-2020,
covering at the same time global indexes and major geographical areas (Asia-Pacific, Europe, GCC, and the United
States), by means of a DCC GARCH and an extended GARCH (1,1) models.

Our findings are strong and robust in highlighting the risk-hedging properties of Islamic investments, showing both a
lower volatility and higher persistence than their conventional counterparts. Moreover, these effects that are even stron-
ger during the COVID-19 pandemic and at the regional level, and are robust to the inclusion of traditional safe-haven
assets in comparative terms.

Our results confirm the literature indicating that Islamic indexes stand below the long-run equilibrium when
compared to conventional alternatives, however, on a longer time period and through a different methodological
approach.

In terms of policy implications, this may suggest to asset managers and institutional investors to consider a greater
potential role of Islamic assets within portfolios, especially considering their defensive characteristics during financial
and economic crises.

As amain limitation, and thereby a suggestion for future research, one should bear in mind that the current COVID-19
pandemic is far from being over, will continue impacting global and regional markets, and therefore should be subject to
additional scrutiny to verify whether our findings hold throughout its entire development.
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FIGURE A1l Prices and returns of selected conventional and Islamic indexes. These figures provide daily prices (right hand scale) and

returns (left hand scale) of the Dow Jones (DJ) conventional and Islamic indexes (left and right figures, respectively) used in our analysis.
The period spans from January 2004 to August 2020. Index definitions are provided in Table 1. Each panel focuses on a geographical area
(Global, Asia-Pacific, Europe, GCC, and the United States). Data are provided by Dow Jones (DJ) and collected by Bloomberg database
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