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ABSTRACT
This study draws a comparison between the Global Financial
Crisis (GFC) and the COVID-19 pandemic crisis to assess the safe-
haven potential of Islamic stocks for G7 stock markets. We employ
the cross-quantilogram framework of Han et al., which considers
the non-linearity in the relationship, and thus captures the correl-
ation between the Islamic and G7 stock markets across various
quantiles reflecting different market conditions. The analysis also
includes the time-varying cross-quantile correlation to observe the
evolution of Islamic stocks’ safe-haven potential. Our full sample
analysis shows that Islamic stocks do not exhibit safe-haven prop-
erties for G7 stock markets. During the GFC period, Islamic stocks
show some diversification benefits for the G7 stock markets.
Notably, Islamic stocks emerged as a robust safe-haven asset for
the G7 stock markets during the pandemic crisis. The study carries
essential insights for equity investors and regulators of G7 and
other countries to implement diversification/hedging strategies
that would involve Islamic stocks to protect equity investments
and the overall financial system amid the financial downturns.
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1. Introduction

While many countries are still wrestling with new mutations of the coronavirus pan-
demic, known as COVID-19, others are hesitantly heading into the post-lockdown
phase. With several countries starting to vaccinate the elderly and health professio-
nals, the health side of the virus is getting under some control. However, the eco-
nomic and financial implications may continue to unfold for years to come. The
International Monetary Fund (2020) has already predicted the global economy to
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shrink by 3 percent in 2020, and the forecast is even double for advanced economies.
Concurrently, the COVID-19 pandemic has brought about severe repercussions for
financial markets, including volatility jumps, repricing issues, liquidity shortages, cap-
ital outflows, and currency depreciations (World Bank, 2020; Carlsson-Szlezak et al.,
2020; Albulescu, 2021; Aslam et al., 2020; Guo et al., 2021)1. For equity markets, the
start of the COVID-19 crisis may be traced back to late February, when stock markets
worldwide entered a period of record-breaking losses. The crisis worsened further in
March when the number of infections rose simultaneously across multiple countries,
propelling the World Health Organization to declare the crisis as a global pandemic.
An immediate response was recorded on March 9, 2020, when global stock markets
plunged to levels comparable to those seen after Lehman Brothers’ collapse in 2008 –
known as the global financial crisis (hereinafter GFC) (Baker et al., 2020). While
some researchers study various dimensions of the COVID-19 pandemic
(Akhtaruzzaman et al., 2020; Cheema et al., 2020; Corbet et al., 2020a, 2020b; Sharif
et al., 2020), others have begun comparing the pandemic and the GFC with specific
objectives (Colombo & Lazzari, 2020; Gunay, 2021; Kinateder et al., 2021). Goodell
(2020) and Yarovaya et al. (2020), for instance, compare the social and economic
costs of the quarantine measures with the costs of the GFC.

As with any other crisis episode disrupting financial markets, searching for safe-
haven assets is one of the most relevant concerns for both investors and policymakers
amid the ongoing pandemic crisis. In general, a safe-haven is a place of refuge or
safety. In financial markets, a safe-haven is defined as an asset that is negatively cor-
related or uncorrelated with another asset or portfolio in specific periods only, such
as crisis times (Baur & McDermott, 2010; Baur & Lucey, 2010). To avoid imminent
losses during times of heightened uncertainty, such as these, equity investors typically
resort to safe-haven assets like gold (Baur & McDermott, 2010; Baur & Lucey, 2010)
and cryptocurrencies (e.g., Feng et al., 2018). Unfortunately, empirical evidence sug-
gests that even gold and cryptocurrencies have failed to shield investors against the
COVID-19 pandemic (Conlon & McGee, 2020; Corbet et al., 2020; Conlon et al.,
2020). It, therefore, becomes indispensable to test the safe-haven potential of other
assets for this purpose. Literature shows that Islamic stocks also provided an excellent
safe-haven against their conventional counterparts when tested during the GFC
period (Hkiri et al., 2017; Aloui et al., 2018)2. Among S&P and Dow Jones indices,
the Islamic indices have outperformed their conventional counterparts since the
COVID-19 outbreak (Welling, 2020). Islamic stocks’ superior performance is often
linked to their Sharia-compliance characteristics (Masih et al., 2018). Under Sharia-
compliance requirements, businesses are asked to ensure real economy-linkages and
debt avoidance or forbid them from ’Haram’ (unlawful) activities such as maisir
(gambling), riba (usury), gharar (ambiguity), alcohol, and tobacco.

Consequently, Sharia-compliant stocks have become increasingly popular among
investors, contributing substantially to the Islamic finance industry’s phenomenal
growth over the last decade3. Provided the safe-haven potential of Islamic stocks and
the increased role of Islamic finance, it is always exciting to investigate whether
Islamic stocks offer safe-haven properties against conventional counterparts. It is even
more timely and relevant to explore whether Islamic stocks’ safe-haven properties are
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different during the COVID-19 crisis from those witnessed under the GFC. This will
provide novel evidence of Islamic stocks’ decoupling from conventional stocks
between the two dissimilar crises. This information will aid investors, managers, and
policymakers in trading, risk management, and policymaking decisions involving con-
ventional and Sharia-compliant stocks. Furthermore, testing the decoupling of Islamic
stocks during the COVID-19 period provides an excellent opportunity to compare
how Islamic stocks served as a safe-haven during the two crises.

A comparison between the two crises is essential because while the financial-mar-
ket chaos caused by the COVID-19 pandemic resembles the GFC, as Quinsee (2020)
points out, there is a significant difference between the two crises. The GFC was
inherently an endogenous shock that resulted from market participants, speculators,
and bankers taking bold actions such as an excessive accumulation of debt and
unsustainable risk-taking, which eventually led to the credit bubble, as suggested by
Roy and Kemme (2020). In contrast, the COVID-19 pandemic crisis is attributed to
exogenous factors that directly influence the global economy. Given the inherent dis-
tinctiveness and consequent resemblance between the two crises, it would, therefore,
be interesting to examine whether the safe-haven potential of Islamic stocks prevails
over the two crisis episodes.

In this study, we examine the safe-haven potential of Islamic stocks against G7
stock markets. We consider G7 markets as our study sample. G7 countries produce
approximately 40 percent of the global output. G7 markets cumulatively constitute
the largest stock market group in terms of trading volume and market capitalization.
Although the global pandemic has indiscriminately affected stock markets worldwide,
the G7 markets have been most severely dented, despite a substantial variation in the
number of infections among G7 countries. China and the US are the worst-hit coun-
tries from COVID-19 infections (Pata, 2020). Many financial and non-financial firms
in G7 countries were severely affected by shocks emanated from the pandemic epi-
center-China (Akhtaruzzaman et al., 2020). Although the pandemic originated in
China, soon, it turned into a global economic slowdown while bringing about colossal
losses for financial markets. Stock indices across the globe plummeted as a conse-
quence (McKibbin & Fernando, 2020). In the US, the market-wide level 1 circuit-
breaker was triggered four times in March 2020 to prevent massive crashes. On
March 20, the S&P500 and Dow Jones Industrial Average (DJIA) indices plummeted
by 29% and 33%, respectively (World Economic Forum, 2020). Pata (2020) reports
that the Dow 30 index in the US dropped by 21 percent over the three-month time
since the first COVID-19 case was observed in the US on January 21, 2020.
Moreover, the UK and Japan benchmark indices also experienced drops of more than
20% compared to December 2019 levels. Among G7 nations, Canada and Japan have
the lowest number of infections; yet, their stock markets have experienced massive
losses, with TSX and Nikkei 500 losing 21 percent and 19 percent, respectively, over
the three months. In the same period, the French and German stock markets fell by
28 percent and 24 percent, respectively. By late April, the G7 countries accounted for
57 (65) percent of the total number of cases (deaths). Pata (2020) reported that the
G7 economies would face serious economic problems during and after the pandemic,
as they are estimated to contract by 5.9� 8.6 percent in 2020 (International Monetary
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Fund, 2020). Finally, the G7 countries show a great deal of heterogeneity in terms of
their economic states and reactions to global stress periods during which safe-haven
assets may also behave differently (Shahzad et al., 2020).

We employ the cross-quantilogram model of Han et al. (2016) to explore the safe-
haven potential of Islamic stocks against G7 markets. The model reveals that Islamic
indices do not possess safe-haven properties for G7 stock markets in our full sample
analysis. However, some diversification benefits, but no safe-haven prospects, were
found for G7 markets during the GFC sub-sample period using the Shariah-compli-
ant stocks. In contrast, Islamic stocks emerged as a strong safe-haven against G7
stock markets, excluding Japan, during the global pandemic crisis. Our first and fore-
most novelty pertains to the embryonic strand of literature searching for safe-haven
assets during the COVID-19 pandemic (Corbet et al., 2020; Cheema et al., 2020).
Building on this strand, the present study is novel in that it explicitly compares
whether Islamic stocks continue to be safe-haven assets during the current pandemic,
as they were during the GFC period (Aloui et al., 2018). Another contribution is
towards studies, for instance, Shahzad et al. (2020), investigating the safe-haven assets,
such as gold and cryptocurrencies, against extreme movements in G7 markets.
Methodologically, we provide empirical evidence that the cross-quantilogram success-
fully captures the safe-haven potential of Islamic stocks against G7 stock markets by
accounting for non-linearity in their relationship, and hence contribute to the earlier
works of Baum€ohl and Ly�ocsa (2017), Shahzad et al. (2019); Shahzad et al. (2019),
Bouri et al. (2020), and Ji et al. (2020).

This paper is structured as follows. Section 2 includes the literature related to the
topic. Section 3 describes the methodology, dataset and empirical findings parts of
the paper. Section 5 concludes.

2. Literature review

In this section, we provide a brief overview of the literature related to the topic.
Overall, the literature can be categorized into four different strands. The first stand
comprises of the most recent works searching for safe-haven assets during the
COVID-19 pandemic. The second strand answers why the performance of Islamic
stocks can be better than their conventional counterparts. The third stand introduces
the reader to the contradictory studies relating to the Islamic stocks’ safe-haven
potential during the crisis period, the GFC in particular. The fourth and the last
strand summarises the studies in which the safe-haven potential of different assets
has been tested against the G7 stock markets.

In the first stand, while a comprehensive review of the COVID-19 pandemic litera-
ture is provided by Cheema et al. (2020), several studies motivate our research.
Corbet et al. (2020) analyze investors’ flight-to-safety behaviour during the COVID-
19 and report that the relationships between the Chinese stock markets and the
Bitcoin market evolved during the pandemic. However, neither Bitcoin nor gold
offers significant hedging properties for investors. Yarovaya et al. (2020a) study the
reaction and the recovery of equity, bonds, precious metals, and cryptocurrency mar-
kets to the COVID-19 crisis shock, reporting a heterogeneous response of the
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sampled markets to this black swan event. Specifically, the evidence for gold suggests
that gold has a weak ability to bounce back to the pre-COVID level and shows lim-
ited safe-haven properties. At the same time, cryptocurrencies, as a group, seem to
disappoint in terms of assuring recovery from this significant shock.

More recently, Kinateder et al. (2021) investigate the cross-asset safe-haven poten-
tial of the most popular asset markets, including commodities, sovereign bonds, and
major currencies. Covering a sample of 100 days of the Covid-19 and GFC episodes,
the authors witness the safe-haven potential of gold and sovereign bonds of the US,
UK, and Germany. Another recent study by Salisu et al. (2021) re-examines the safe-
haven property of gold during the pandemic period, confirming the safe-haven char-
acteristic of gold is superior to the US stocks and other precious metals, namely
Platinum, Palladium, and Silver. Mariana et al. (2021) utilize the WHO COVID-19
pandemic announcement to assess the safe-haven property of Bitcoin and Ethereum
against stocks, finding the two largest cryptocurrencies to be safe havens against S&P
500 returns in the short-run. Yarovaya et al. (2021) demonstrate that the Sukuk
(Islamic bonds) carry safe-haven features during the pandemic and conventional-
Islamic stock spillovers strengthened during the COVID-19 pandemic. Gupta et al.
(2021) suggest that hat US Treasury securities possess hedging and safe-haven poten-
tial against financial market uncertainty induced by the COVID-19 outbreak.
Rubbaniy et al. (2021) find a strong and positive correlation between ESG indices
and COVID-19 fear index over the pandemic episode, confirming the safe-haven
properties of ESG indices during the pandemic. By contributing to this literature, the
present study tests the safe-haven potential of Islamic stocks against their conven-
tional counterparts.

In the second strand, empirical evidence suggests that investment avenues adhering
to Islamic finance rules performed better since the onset of the GFC (Hoepner et al.,
2011; Ashraf, 2013; Saiti et al., 2014; and Masih et al., 2018; and Alam & Ansari,
2020). Islamic investments’ superior performance is typically ascribed to the Shariah-
based screening criteria, which leads to features such as the real economy-linkages
and debt avoidance (Abedifar et al., 2015). Studies also show that low leverage port-
folios/indices perform better under market downturns (Khan & Azmat, 2020). Islamic
indices have a better stock selection, albeit with lower diversification (Boudt
et al., 2019)4.

Prior studies in the third strand provide ample evidence on Islamic stock’s safe-
haven potential against conventional stock markets. However, given that studies are
also suggesting otherwise, there is mixed evidence on Islamic stocks’ safe-have poten-
tial. Ajmi et al. (2014) study the presence of nonlinear causality between Islamic and
conventional stock markets and their responsiveness to the economic and financial
contagion on a global level. The findings indicate that Islamic stocks are not immune
to various kinds of foreign shocks. Islamic financial instruments provide the limited
safe-haven potential for their conventional counterparts and offer diversification ben-
efits due to their fragility against external financial shocks. In contrast, Abbes and
Trichilli (2015) study the time-varying interdependence among a wide variety of
developed and emerging Islamic equity markets under turbulent (2002-2007) and
tranquil (post-GFC) periods. Their results document a reasonable potential for
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diversification through Islamic stocks, in the short-run, for both developed and
emerging markets, although the opportunities were present during the turbu-
lent episode.

Charles et al. (2015) examine the effect of sharia filtering criteria on the riskiness
of the Dow Jones Islamic Market (DJIM) index and conventional stock indices. The
study reports that the large companies were eliminated from the investment portfolios
for not adhering to the Shari’ah constraints. However, the remaining firms were the
ones with more volatile prices, indicating that Islamic stocks are riskier than their
conventional counterparts. Shamsuddin (2014) follow different approaches to assess
whether the DJIM industrial index and conventional sector indices are sensitive to
interest rates. While finding different results, the study showed that, compared to
their conventional counterparts, passively-run Islamic stocks produce superior
returns. The author argues that Islamic stocks’ superior performance is due to their
screening criteria that concentrate more on real sectors such as industrial, consumer
services, and technology sectors, which reduces the riskiness of Islamic stocks. Taking
a global perspective, Ho et al. (2014) conducted a comparative study for the risk-
adjusted Islamic and conventional equity indices’ performance. In order to validate
performance, their sample included twelve global Islamic and conventional indices
across eight nations. The results show that most Islamic and conventional indices
failed to satisfy the Morgan Stanley world index’s performance standards during the
crisis period. Dewandaru et al. (2015) implemented the wavelet coherence analysis to
observe Islamic stocks’ risk-and-return behaviour at various time-frequency bands.
The authors found that both the Islamic and conventional stock markets exhibit simi-
lar behaviour towards risk; the behaviour is much stronger at higher frequency bands.
For performance comparison purposes, Al-Khazali et al. (2014) study DJIM country
and regional indices and their conventional peers during and after the crisis episodes.
The study found that, except for the European market, conventional indices perform
better than their Islamic peers across all markets. During the crisis episode, however,
Islamic indices outperform their conventional counterparts. To investigate the diversi-
fication potential of Islamic indices, Rizvi et al. (2015), el Alaoui et al. (2015), and
Saiti et al. (2014) utilize a battery of empirical models to uncover the time-varying
dependence between global stocks and Islamic indices. These studies consider Islamic
indices of several regions, including Saudi Arabia, developing markets, Asia, emerging
markets, and the Gulf Cooperation Council (GCC). The results of these studies indi-
cate that, compared to their conventional peers, Islamic indices offer better avenues
for diversification, bearing implications for both domestic and international investors.
These studies also supported the argument that Shariah compliance equips the
Islamic financial system to protect against unforeseen crisis periods causing volatility.
Ghazali et al. (2015) and Mensi et al. (2015), respectively, test the hedge and safe-
haven properties of gold and Islamic stocks for GCC and Malaysian markets. The
studies find that both gold and Islamic stocks show hedging potential under market
downturns. Their findings suggest that diversifying global portfolios via gold or
Islamic stocks will likely abate the portfolio’s downside risk. Yarovaya et al. (2020b)
compare the Islamic and conventional equity funds during three sub-samples of the
COVID-19 pandemic, showing that Islamic equity funds performed better than their

6 M. ARIF ET AL.



conventional counterparts in terms of volatility timing, investments styles, and risk-
adjusted-performance. The findings demonstrated the Islamic equity funds’ resilience
against the pandemic shocks.

Overall, there is mixed and even contradictory evidence on the safe-haven poten-
tial of Islamic stock against conventional counterparts, which demands a further
exploration into this topic. Thus, our study is an attempt in this direction.

In the context of G7 economies, which constitutes the fourth literature strand
related to our study, a few recent works have examined the safe-haven potential of
gold and Bitcoin for conventional stock and bond markets. For instance, Shahzad
et al. (2019) investigate the safe-haven property of gold against G7 stock and bond
markets. Using the novel cross-quantilogram and the value-at-risk (VaR) models,
they found that gold is less (more) volatile relative to bond (stock) market innova-
tions in G7 countries. The authors also found a significantly positive spillover effect
directed from stock/bond markets to the gold markets under bearish market condi-
tions, suggesting against the safe-haven potential of gold for the G7 stock/bond mar-
kets. Another study by Shahzad et al. (2020) compares the safe-haven/hedging
potential of gold and Bitcoin against G7 equity markets, suggesting that gold is safe-
haven/hedge for all G7 markets. Bitcoin shows these features for Canada only. Both
the hedging effectiveness and the conditional diversification benefit of gold are much
superior to those of Bitcoin.

It is clear from the studies listed under this literature that investors have consid-
ered Islamic stock indices to satisfy their hedging and safe-haven objectives against
conventional counterparts. While the evidence suggesting otherwise has also been
found, support for Islamic stock’s safe-haven properties has existed against many con-
ventional stock markets worldwide and under multiple crisis episodes, particularly the
GFC. However, the literature has paid little attention to testing whether Islamic stocks
serve as safe-haven assets for the conventional equity markets of G7 countries. This is
of paramount importance because the G7 stock markets have experienced huge losses
due to the COVID-19 pandemic, as we highlighted above. More importantly, because
of the well-documented support for the Islamic stocks as safe-haven assets during the
GFC period, as well as due to the inherent distinctiveness and consequent resem-
blance between the two crises, this study examines whether the safe-haven potential
of Islamic stocks prevails over the two crisis episodes and whether there are differen-
ces in this regard, and hence provide novel evidence to the existing literature.

3. Methodology, dataset, and empirical findings

This section provides a brief description of the cross-quantilogram, the dataset, and
empirical findings. For mathematical details of the methodology, we refer the reader
to the Appendix provided at the end.

3.1. Methodology

Methodologically, we apply the cross-quantilogram model to explore Islamic stocks’
safe-haven properties against G7 conventional counterparts. The model allows one to
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concentrate on the lowest tails of the distribution rather than the whole distribution.
Consequently, the model helps make inferences not only about the strong safe-haven
potential of a given asset when stocks are in adverse market conditions (as in Baur &
Lucey, 2010), but also when the safe-haven asset is going through extreme conditions.
This gives a key advantage to the cross-quantilogram model over other linear associ-
ation models, such as the wavelet coherence. Hence, it is a robust model to capture
the nonlinear relationship between the two time-series. An advantage of the model
Initially built by Linton and Whang (2007) and subsequently extended into a bivari-
ate framework by Han et al. (2016), the cross-quantilogram is an easy-to-interpret
model measuring the lead-lag correlation between two time series across their tails.
The model has been employed by some recent works to successfully capture the safe-
haven potential of gold and cryptocurrencies (Baum€ohl & Ly�ocsa, 2017; Shahzad
et al., 2019; Shahzad et al., 2019; Bouri et al., 2020; Ji et al., 2020). However, it has
not been used to investigate the safe-haven properties of Islamic stocks.

3.2. Dataset

Our dataset consists of the Dow Jones Islamic world market (DJIM) index, MSCI G7
group, and individual country indices to proxy for Islamic and conventional equity
investments, respectively. We use these indices given their importance and scope. For
example, DJIM index represents the Islamic equity investments from around the
world with 2752 constituents. The DJIM index constituents are screened based on
revenues not exceeding 5% from activities involving such as alcohol, tobacco, pork-
related products, conventional financial services, weapon, and defence equipment,
and entertainment businesses (casinos, cinemas, music, and pornography)5. Besides,
the G7 countries namely: Canada, France, Germany, Italy, Japan, the UK, and the
US, represent the developed financial markets and account for two-third of global
wealth and 40% of world’s output. In terms of stock market capitalization these coun-
tries account for more than two-third of global equity market capitalization (Shahzad
et al., 2020). Hence, the selected indices encompass substantial equity market cover-
age for Islamic and conventional equity markets. The data period for this study spans
from 02/01/1996 to 29/01/2021, covering the global financial (GFC) crisis period and
the pandemic crisis period. Fig. 1 presents the evolution of returns for the DJIM and
G7 group and country indices that clearly show the impact of GFC and pandemic cri-
sis on equity investments. A broad look at the graphs shows that the DJIM index
experienced relatively lower unfavourable returns in the GFC and pandemic crisis
periods than most of the G7 markets.

Table 1 presents the descriptive statistics of daily index returns for the DJIM index,
G7 group index, and country-wise stock index of each G7 country. Our results show
that the DJIM index outperforms all the G7 stock indices in terms of average returns
except for the USA index, which exhibits return equivalent to the DJIM index.
Among G7 country indices, Japan and Italy present the lowest average returns while
the USA and Canada exhibit the highest returns. Besides descriptive statistics, Table 1
also presents the Jarque-Bera (JB) and Augmented Dicky-Fuller (ADF) test statistics
that reject the null hypotheses of normality and the presence of unit-root in each
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time series, respectively. Further, Brock, Dechert, and Scheinkman (BDS) test statistics
presented in Table 2 indicate the presence of non-linearity in each time series under
consideration, signifying the precondition to employ nonlinear methodologies to
understand the relationship dynamics between Islamic and conventional equity indi-
ces’ returns.

3.3. Cross-quantilogram analysis

We employ the cross-quantilogram technique to determine the nonlinear lead-lag
association between Islamic index returns and the conventional equity index of the
G7 group and individual G7 countries. We present results for the whole sample,

Figure 1. Evolution of DJIM World and MSCI G7 group and country indices returns.
Note: Data spans from 2/01/1996 to 29/01/2021.

Table 1. Descriptive statistics and unit root.
ABB Mean (%) Max Min Std. Dev. J-B ADF

DJIM Dow Jones Islamic World Index 0.028 9.775 �9.639 1.019 23885.590��� �73.572���
MSG7 MSCI G7 Index 0.020 9.118 �10.728 1.018 36352.600��� �76.886���
MSUSA MSCI USA 0.028 11.043 �12.922 1.209 32716.810��� �88.923���
MSCAN MSCI Canada 0.023 12.205 �14.245 1.362 48879.100��� �30.885���
MSUK MSCI UK 0.006 12.161 �14.205 1.308 34415.680��� �32.069���
MSFRN MSCI France 0.017 11.844 �14.903 1.480 16314.470��� �38.862���
MSGER MSCI Germany 0.016 11.589 �15.094 1.532 10820.730��� �80.475���
MSITA MSCI Italy 0.004 12.470 �20.544 1.621 27129.010��� �81.602���
MSJPN MSCI Japan 0.002 12.272 �9.513 1.369 6261.070��� �61.166���
Note: J-B represent Jarque-Berra test for normality. ADF is augmented Dicky-Fuller test of data stationarity.
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GFC, and pandemic crisis periods to determine the dynamics of Islamic equities and
traditional stocks association under only two market conditions. The estimation
results are presented in the form of heat maps that show DJIM and G7 equity returns
on the y-axis and x-axis, respectively. We choose to present the results in the form of

Figure 2. Heat maps of cross-correlation between daily DJIM World Index and MSCI G7 Stocks –
Full sample.
Note: These figures show the CQ in the form of heat maps. The quantile levels with no significant directional predict-
ability are set to zero. The coloured rectangles are the predictable regions where the Box–Ljung test statistic is statis-
tically significant. In each heat map, the horizontal axis represents G7 Stock return quantiles, while the vertical axis
represents DJIM World return quantiles.
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heat maps as it offers an appropriate and comprehensive snapshot of the entire quan-
tile dependence structure by netting 121 measures of bivariate dependence in a single
graph6. Additionally, the magnitude and direction of interdependence are captured by
a convenient colour scheme that helps to interpret a complex phenomenon more eas-
ily. Concerning the colour scheme, blue, red, and green colours characterize a nega-
tive, positive, and neutral association, respectively.

Figure 2. Continued
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In the heat map setting, we consider DJIM to be a definite safe-haven for a G7
stock index under two scenarios. First, the top left corner of a heat map contains sig-
nificant negative estimates, i.e., unfavourable returns of G7 stock indices are followed
by highly positive returns of the Islamic index in the future (number of days con-
trolled by lag lengths). Second, if the entire distribution of a heat map shows a com-
plete disconnect between the Islamic index and a G7 index, i-e only green and blue
colours are present in the entire heat map.

Fig. 2 presents the full sample cross-quantilogram results for the G7 group index
and all G7 individual country indices. In column 1, which shows the results for a 1-
day lead-lag association, we observe a substantial presence of red colour in the entire
quantile distribution for the G7 group index and individual country indices. This
observation indicates a significant positive lead-lag dependence between current and
next day returns of conventional G7 and Islamic stocks, respectively. Thus, Islamic
equity investments do not offer any safe-haven avenues for the G7 conventional
equity investors in the full sample analysis. Our results corroborate with Ahmad et al.
(2018), Rejeb (2017), Naifar (2016), and Razak et al. (2016), those also found a posi-
tive dependence structure between Islamic and conventional equity investment using
a variety of equity indices for both investment types.

Further, to check the robustness of our results, we extend the estimation of cross-
quantilogram to higher lead-lags of a week (5 days) and month (22 days). Heat maps
presented in columns 2 and 3 of Fig. 2 show a similar but less pronounced depend-
ence structure between Islamic and conventional G7 equity indices, specifying that
both investments are weakly interdependent in the long-run. However, the suggestion
of decoupling (Usman et al., 2019, Shahzad et al., 2017) between Islamic and conven-
tional equity investments is not detected for full sample analysis during short and
long lead-lag scenarios.

Moreover, we present sub-sample analyses to ascertain the interdependence
between DJIM and G7 indices during the crisis periods, i.e., the GFC and global pan-
demic crisis. The existing literature shows contradicting evidence on the safe-haven
properties of Islamic equity investments during a crisis period. For example, Azad
et al. (2018) and Hkiri et al. (2017) suggest that Islamic equity investments provide
shelter to conventional counterparts during turbulent times. Conversely, Cevik and
Bugan (2018), Dania and Malhotra (2013), Hammoudeh et al. (2014), and Mezghani
and Boujelb�ene (2018) report opposing evidence on the ability of Islamic investments
to provide safe-haven avenues to conventional equity investments amid market-
wide turbulence.

The GFC period results presented in Fig. 3 exhibits a weak positive association
between world DJIM and G7 group index and G7 country indices. Specifically, the
red colour is omnipresent in lower left quantiles of the heat maps for the G7 group
index, and all the G7 country indices expect for Japanese index that exhibits a neutral
association. This observation suggests that Islamic equity investments did not protect
conventional G7 equity investment in a market-wide turmoil during the GFC. Our
results are in line with Dania and Malhotra (2013) and Hammoudeh et al. (2014),
those report the nonexistence of safe-haven potential in Shariah-based equity invest-
ments during the GFC. Moreover, Yilmaz et al. (2015) contend that increased
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demand and rapid financialization of faith-based investments have increased the
interdependence between conventional and Islamic investments. Nevertheless, we
observe a disconnection between DJIM and G7 indices in middle quantiles under

Figure 3. Heat maps of cross-correlation between daily DJIM World Index and MSCI G7 Stocks –
Global Financial Crisis.
Note: Refer to Fig.2 note for figure description
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higher lead-lag settings, reinforcing the existing evidence that Islamic stocks offer
diversification opportunities for conventional equity investors (Trabelsi & Naifar,
2017; Bahloul et al., 2017; Saiti et al., 2019).

Next, we turn to the pandemic crisis period that is exhibiting a disastrous impact
on financial markets around the world. During the pandemic, the global equity mar-
kets continue to be highly contagious and provide the best settings to evaluate the
safe-haven properties of an asset.

The pandemic crisis period results presented in Fig. 4 show several stimulating
changes in the lead-lag association between DJIM and G7 group and country indices

Figure 3. Continued
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during the pandemic crisis period. First, we witness the disappearance of red colours
from the heat maps for almost all the pairs in short and long lead-lag dependence
except for the Japanese index. Second, a significant negative association is observed in
the upper left corner for the G7 group index along with the USA and Canada equity
indices. This finding indicates that a significantly positive future return from DJIM
trails significantly negative returns of these indices, confirming the safe-haven

Figure 4. Heat maps of cross-correlation between daily DJIM World Index and MSCI G7 Stocks –
COVID-19 Pandemic Crisis.
Note: Refer to Fig.2 note for figure description

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 15



properties of DJIM for these markets in the pandemic crisis period. Third, we also
find either complete disassociation or negative interdependence between DJIM and
G7 country indices in lower return quantiles. This observation specifies that during
the pandemic crisis, Islamic stocks are either entirely disentangled from the trad-
itional equity market or take an opposing path when the overall equity market goes
into turmoil. In the similar vein, Sherif (2020) report that faith-based investment out-
performed their conventional counterparts in the UK market during the ongoing

Figure 4. Continued
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pandemic crisis. These findings agree with the arguments presented by Azad et al.
(2018) and Ebrahim et al. (2016) that due to their inherent characteristics such as
lower leverage, and larger presence in slow responding markets, Islamic stocks per-
form better during a crisis than conventional counterparts. Moreover, the

Figure 5. Recursive CQ between daily DJIM World Index and MSCI G7 Stocks returns.
Note: The vertical (horizontal) axis represents the quantile hits for the G7 market (time). The starting year of the roll-
ing window is marked on the horizontal axis. The left, middle, and right columns, respectively, show the 5%, 50%,
and 95% quantiles for the DJIM World Index while, the red, blue, and green lines represent the 5%, 50%, and 95%
quantiles for the G7 returns. Lag p¼ 1.
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disconnection between Islamic and conventional stock in lower return quantiles also
confirms the decoupling hypothesis, which suggest that these investments take oppos-
ing paths during bearish market conditions (Ahmad et al., 2018, Hkiri et al., 2017).
Lastly, the decoupling of the two investment types continues to hold when we con-
sider longer lag lengths of a weak and month period.

3.4. Time-varying cross-quantilogram analysis

The Islamic equity investments have gone through several changes during the sample
period, and its unique risk-aversion features have attracted the attention of equity
investors around the world. The Islamic equity indices were first developed in the

Figure 5. Continued
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late 1990s and continued to grow ever since with the introduction of many country-
level, regional, and global indices. Moreover, the magnitude of the Islamic funds
stood at US$60 billion in 2018 and projected to grow at a higher growth rate7. Due
to these developments and the rapid financialization of Islamic investments, the inter-
dependence between Islamic and conventional equity investments has increased over
time (Yilmaz et al., 2015).

We turn to the time-varying cross-quantile correlation analysis to explore the
changes in the lead-lag association between the DJIM world and the G7 group and
country indices during the sample period. We employ recursive sampling with
22 days rolling window to estimate the time-varying correlation in each step, and the
estimation process continues similarly until the last observation of the sample. Fig. 5
presents the results for time-varying correlations wherein the left, middle and right
column contain the lower (0.05), middle (0.5), and upper (0.95) quantiles of DJIM
index and red, green and blue lines show the lower, middle and upper quantiles G7
group/country index. The vertical and horizontal axis presents the quantile hits of the
DJIM market and time, respectively.

A broader look at the graphical results would observe a negative lead-lag associ-
ation between divergent return quantiles of the DJIM index and G7 group and coun-
try indices. For example, the lower quantiles of the G7 group index show a negative
association with the upper and middle quantiles of DJIM during the whole sample.
Additionally, a closer look at the GFC and pandemic crisis periods reveals the signifi-
cant surge in the negative association, which shows Islamic stocks take an opposing
path when conventional equity investments go into bearish periods. These observa-
tions confirm our explanation of the potential safe-haven avenue offered by Islamic
stocks in times of market-wide turmoil. Moreover, the parallel middle return quan-
tiles of the DJIM index and G7 indices also show a neutral to a weak negative associ-
ation, indicating Islamic stocks could also serve as potential diversification assets for
conventional equity investments during average market conditions.

4. Conclusion

The COVID-19 global pandemic not only disrupted the social lives of billions, but it
has also caused severe contagion in the financial markets around the world, con-
straining investors to safe-haven assets. In this setting, we explore Islamic equity
investments’ safe-haven properties against their conventional counterparts in G7
countries. Additionally, we compare and contrast the safe-haven potential of Islamic
investments during the pandemic and the GFC crises episodes. To this end, we apply
the cross-quantilogram method to measure lead-lag quantile-based dependence
between DJIM and G7 group and G7 country indices using a sample period that cov-
ers both the GFC and global pandemic crises.

Our full sample analysis reveals that Islamic indices do not possess safe-haven
properties for the G7 group index and any of the G7 country indices. Moreover, the
GFC sub-sample analysis shows that Shariah-based investments provided limited
diversification benefits to conventional equity investors in the G7 economies.
However, there is no evidence to suggest that Islamic investments provided shelter to
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their counterparts in highly unfavourable market conditions during the GFC. Further,
our global pandemic crisis sub-sample analysis shows that Islamic investments
emerged as a robust safe-haven asset for conventional equity investors in the G7
countries except for the Japanese equity market that is also the country least affected
by the COVID-19 pandemic relative to other G7 countries.

Our study offers several insights for equity investors and regulators to imple-
ment changes that would increase the resilience of equity investments and the
overall financial system, amid a financial downturn. First, our findings suggest that
due to lower return interdependence between Islamic and conventional equity
investments, the conventional equity investors in developed financial markets could
improve the resilience of their equity portfolios both in normal and bearish market
conditions by diversifying into Islamic stocks. Second, pro-social attributes of
Islamic investment such as non-involvement in drugs and weapon businesses,
make them a potential compliment for socially responsible investment. Hence,
Islamic investments could also support the transition towards socially responsible
investing in the post-COVID period. Third, financial market regulators can
improve the overall risk management of financial system by encouraging conven-
tional firms to manage their leverage and risk profiles more robustly as practised
by Shariah-compliant firms.

The findings of our study should be interpreted in accordance with the sample
choice that is limited to Islamic and conventional equity investments. Additionally,
our sample of equity investments only represent developed financial markets. These
limitations of our chosen sample indicate the need for future studies to extend the
sample into developing and emerging markets. Moreover, future studies can also
explore the safe-haven and diversification properties of other classes of Islamic invest-
ments i.e., Sukuk bonds.

Notes

1. Some studies have also examined the effects of COVID-19 on mutual funds (Mirza et al.,
2020). Yarovaya et al., 2021; Mirza et al., 2020), corporate solvency (Mirza et al., 2020),
and asset management (Rizvi et al., 2020).

2. Although some studies also indicate against their safe-haven potential during the GFC
(Dania and Malhotra, 2013; Hammoudeh et al., 2014; Cevik and Bugan, 2018; and
Mezghani & Boujelb�ene, 2018)

3. In 2012, the total sharia-compliant assets, including the Islamic stocks- the driving force
of the Islamic finance industry-reached US $1.27 trillion. The global growth of the Islamic
financial markets had continued unabated during 2014, with assets under the management
of global Islamic funds growing by 5.3 percent. Shortly before the COVID-19 outbreak,
the S&P Global Ratings (2019) had projected the Islamic finance industry to grow, albeit
slowly, in 2020, while the total assets had continued to grow by 10 percent and 2 percent
in 2017 and 2018, respectively.

4. Although some studies also argue that the outperformance of Islamic stocks is both
period- and benchmark-dependent (Elfakhani et al., 2007), while others contend that it
also depends upon the Sharia filtering principals used (Ashraf, 2016).

5. For details see https://www.spglobal.com/spdji/en/indices/equity/dow-jones-islamic-market-
world-index/#overview

6. The detailed tabular results are available upon request.
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7. For details see https://www.thomsonreuters.com/en/press-releases/2015/may/thomson-
reuters-releases-global-islamic-asset-management-outlook-report.html
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Appendix

This Appendix provides mathematical details of the cross-quantilogram model. Introduced by
Linton and Whang (2007), the quantilogram measures the predictability in different sectors of
the distribution in a stationary time series. In other words, quantilogram is the correlogram of
quantile hits (Han et al., 2016) that examine the null hypothesis that there is no directional
predictability in each time series (Linton & Whang, 2007). The test for predictability is con-
ducted through quantilogram comparison to a point-wise confidence interval. To evaluate the
dependence of quantiles between two stationary time series, Han et al. (2016) modifies the uni-
variate quantilogram framework to a multivariate setting by considering the information con-
cerning prediction. The cross-quantilogram (CQ) method applies conditional quantiles to
measure the directional dependence among the time series.

Moreover, the applied distribution is asymptotic to be valid uniformly over a range of
quantiles. Han et al. (2016) highlight several advantages for directional predictability for quan-
tilogram compared to other tests. It is based on the quantile hits that, like ordinary correlo-
gram techniques, do not entail moment conditions, and it is applicable for series with
strong tails.

Han et al. (2016) argued that the CQ model captures the serial dependence between the
two time-series at different conditional quantiles, say fx1t < q1, t ðs1Þg and fx2, t�k �
qw, t�k ðs2Þg for any pair of s: The quantile range to evaluate the directional predictability is
denoted by s: Furthermore, the quantile of xi, t is qiðaiÞ ¼ inf ðt : FiðtÞ � aiÞ for ai 2
ð0, 1Þ, and the indicator function expressed by 1 [�] and f1½yit � qi, tð:Þ�g called ’quantile hit’
process for i ¼ 1, 2: Thus, Han et al. (2016) defined CQ. to be cross-correlation for the quan-
tile-hit processes for k ¼ 0, 61, 62, . . . , 1 where waðuÞ � 1½u < 0� � a can be written as:

qs kð Þ ¼ E½ws1 x1, t � qq, t T1ð Þ� �
wa2 x2, t�k � q2, t�k s2ð Þð Þ�ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

E½w2
s1 x1, t � qq, t s1ð Þð Þ�

q ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
E½w2

s2 x2, t � q2, t�k s2ð Þð Þ�
q (1)

In Eq. 1, the CQ measures serial dependency at different quantile levels between the two
series. Taking a ¼ ða1, a2Þ ¼ ðaISLAMIC, aG7�STOCKSÞ as an example, the cross-quantilogram
measures the cross-correlation between DJMI returns being above or below quantile
qISLAMICðaISLAMICÞ at time t and the commodity returns being above or below quantile
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qG7�STOCKSðaG7�STOCKSÞ at time t � 1: Therefore, qað1Þ 6¼ 0 implies that no predictability or
time-lag effect to predict between the G7 and Islamic indices at a ¼ ðaISLAMIC, aG7�STOCKSÞ:

Han et al. (2016) consider a linear quantile regression model proposed by Koenker and
Bassett (1978) where qi, tðsiÞ ¼ yTit ciðsiÞ with a di � 1 vector of the unknown parameters
ciðsiÞ for i ¼ 1, 2: The CQ. sample analog in the inverse direction proposed by Han et al.
(2016) as given in Eq. (2) which expresses a minimization problem that estimates the
unknown parameters where q uð Þ � u a� 1 u < 0½ �ð Þ, ĉ sð Þ � ½ĉ1 s1ð ÞT , ĉ2 s2ð ÞT � and q̂i, t sið Þ ¼
yTit ĉiðsiÞ for i ¼ 1, 2: For observations fðxt, ytÞgTt ¼ 1 the sample counterpart of cross-quan-
tilogram is,

ĉi sið Þ ¼ argmincieRdi

XT
t¼1

ℷTiðxit�yTitciÞ (2)

q̂a kð Þ ¼
PT�k

t¼1 wa yt � l̂að Þwa2 yt�k � l̂að Þ
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiPT�k

t¼1 w
2
a yt � l̂að Þ

q ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiPT�k
t¼1 w

2
a yt�k � l̂að Þ

q , k ¼ 1, 2, . . . ,T � 1 (3)

Furthermore, based on qa (k), the quantile version of the Ljung-Box-Pierce statistic with
H0: qa (k) ¼ 0 for all k e 1,… , p as:

Q̂
ðpÞ
a ¼

T
�
T þ 2ÞPp

k¼1 q̂
2
aðkÞ

T � k
(4)

Where, according to p lags and the quantile pair a ¼ ða1, a2Þ, the portmanteau test of dir-
ectional predictability is represented by Q̂

ðpÞ
a from one time series to another in above Eq. (4).

In this study, the results are specified with a lag length of one. Additionally, we utilize 1000
bootstrap iterations and a significance level of 0.05. A lag length of one indicates that we
measure the correlations between two days. The selection of bootstrap is evaluated with itera-
tions between 100 and 1000. The significance level of 0.05 is selected based on standard econo-
metric arguments to prevent rejecting a correct null hypothesis.
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