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Abstract

The outbreak of the COVID-19 pandemic and the associated lockdowns across the world led to a
sharp decline in the market value of the global equity markets. The purpose of this paper is to
answer the following question: Do Compliant firms outperform the Non-Compliant during the
COVID-19 pandemic? A compliant firm must satisfy the qualitative and quantitative criteria defined
by Islamic law. Previous research focused on the performance of Compliant mutual funds, banks, and
market indexes. Our paper stands out by sorting the cross-section of individual firms into Compliant
and Non-Compliant firms and by analyzing the stock performance of each group during the COVID-
19 crisis. Our empirical investigation is twofold: First, it includes quarterly cross-sectional regressions
during the first two quarters of 2020. We show that the effect of firms’ compliance on abnormal
returns is positive and significant during both quarters. Second, it uses difference-in-difference
regressions of daily abnormal returns and volatility on the interaction between the Compliant dummy
variable and Post-COVID dummy which equals 1 during the crisis period (February 24th to April
17th) and zero otherwise. We find that Compliant stocks outperform the non-Compliant peers during
the pandemic. We highlight that this out-performance is not associated with higher firm-specific or
total risk.
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Introduction

The outbreak of the COVID-19 pandemic and the associated lockdowns across the world led to
asharp decline in the market value of the global equity markets. The global market levels reached alow
record in mid-March 2020, not observed since the Global Financial Crisis (GFC). The purposeof this
paper is to answer the following question: Do Compliant firms outperform their Non- Compliant peers
during the COVID-19 pandemic?

A Compliant firm must satisfy the qualitative and quantitative criteria defined by Islamic law.
Previous research concentrates mainly on Compliant mutual funds, banks, and stock market indexes
and proves that Islamic finance is more resilient during the GFC compared to conventional finance.
The Islamic finance resilience can be explained by its risk-bearing nature as it excludes high risk
profile companies through a detailed screening process; see for example (Kayed & Hassan, 2011;
Hasan & Dridi, 2011); Altarawneh & Lucas (2012); Bitar et al., 2017). Our paper compliments the
previous faith-based empirical finance literature and stands out by grouping the cross-section of
individual firms into Compliant and Non-Compliant firms according to the Islamic law and by
analyzing the stock performance of both groups during the COVID-19 crisis. To our knowledge, there
is no research paper conducted to sort the cross-sectionof stocks into Compliant and Non-Compliant
groups based on the qualitative and quantitative criteria defined by the Islamic law and to investigate
the resilience and performance of individual Compliant companies compared to their conventional
peers during a period of crisis.

The screening methodology we use is strict. We implement a two-step screening process with
two types of screening criteria: qualitative criteria related to business categories and quantitative
criteria related to financial ratios. This allows us to create the Compliment dummy variable which
equals to one if the firm satisfy the screening criteria and zero otherwise. Starting from 2274 firms
during the first quarter of 2020, only 672 firms are Compliant. As shown in Table 2, Compliant firms
in our sample, exhibit low leverage and high growth and investment opportunities.

Despite this thorough screening process, the COVID-19 pandemic exposes, both conventional
and Compliant stocks, to the same financial and economic shock as the pandemic led to the shutting down
of huge parts of the economy. The question is whether Compliant individual companies would exhibit
more resilience during the pandemic than their conventional counterparts.

Our empirical investigation is twofold: First, it includes quarterly cross-sectional regressions
during the first two quarters of 2020. We show that the effect of firms’ compliance on abnormal
returns is positive and significant at 0.1% level (respectively 5% level) during the first quarter
(respectively the second quarter) with and without including the control variables. Note that the effect
is less pronounced during the second quarter. This decline in the impact of the compliance status on
stock return can be explained by the major government actions to support the economy and the
financial system during the second quarter of 2020. We also provide evidence that the out-
performance of Compliant stock returns during the pandemic is not explained by a higher risk. Indeed,
the effect of the compliance status on firm-specific and total volatility is significantly negative at 0.1%
level. Second, it uses difference-in-difference regressions of daily abnormal returns and volatility on
the interaction between Postcovip, and Compliant dummy variable. This allows to discern the effect
of compliance on the firm financial performance during the COVID-19 crisis. The COVID-19 crisis
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is represented by the period between February 24th, 2020 to April 17th,2020. Thus, Postcovipt equals

1 during the crisis period and zero otherwise. We find that Compliant stocks perform better during the
pandemic and that this out-performance is not associated with higher risk as Compliant stocks are
evidenced to be less volatile than their non-Compliant peers during the COVID-19 period.

The remainder of this paper is organized as follows: Section 2 provides a review of the finance
literature dealing with Islamic finance resilience under economic turmoil. Section 3 describes thedata
along with the screening methodology to be used. Section 4 presents the descriptive statistics along
with the empirical methodology and findings. The last section concludes.

1. Literature review

Our paper is related to several articles and the closest stream of literature to ours is the one
dealingwith the impact of covid19 on Islamic Financial Services Industry (IFSI) including three main
entities: funds, banks, and capital markets. To the best of our knowledge, few articles have dealt with
this current hot topic and most of them compare the resilience and performance of the three different
components of the IFSI to their conventional peers.

(Yarovaya et al. , 2020) show that Islamic equity funds exhibit more resilience to the COVID-
19 shock and outperform their conventional counterparts during the pandemic. (Hassan et al., 2020)
present the role of Islamic banking system and the new technological innovation (also known as
Fintech) in creating a more sustainable environment COVID-19 crisis. (Sherif, 2020) investigates the
impact of COVID-19 on the performance of the Dow Jones Islamic market index (DJIS) compared to
its UK counterpart and finds evidenceof a negative relationship between the COVID-19 pandemic and
the DJIS. (Ashraf et al., 2020) question whether indices following Islamic investment principles
provide hedging benefits to the investors during the COVID-19 pandemic compared to the Pre-
COVID-19 period for global, US, and European markets. The authors prove that during market
downfalls, Islamic equity indices do not lose as much as their conventional peers and that this out-
performance comes with higher systematic risk. (Erdogan et al., 2020) show that Islamic stock
market indices are more stable to the pandemic shock than the conventional peers in Turkey. (Salisu
& Sikiru, 2020) provide evidence of the hedging effectiveness during the COVID-19 pandemic of the
DJIS Asia/Pacific index compared to the Standard and Poor Dow Jones Composite Average stockindex
and find higher stock returns and lower volatility of Islamic stocks Indexes relative to their
counterparts during the pandemic.

Indices complying with Islamic investment criteria are not the only indices that outperform
during the pandemic. (Albuquerque et al., 2020) show that stocks with high Environmental and
Social ratings exhibit significantly higher returns, lower volatilities, and greater trading volumes than
other stocks during Covid-19 pandemic. (Acharya & Steffen, 2020)and (Ramelli & Wagner, 2020)
prove that respectively firms with committed access to sources of liquidity and those with greater cash
holdings and lower financial debt are less affected by the Covid-19 pandemic and the resulting stock
market crash. Likewise, (Mnif et al., 2020) prove that Covid19 has a positive effect on the efficiency
of the cryptocurrency market.

The Covid-19 pandemic is often compared to the GFC. It seems thus important to relate our
paper to some of the literature investigating the out-performance of Islamic investments during the
subprime crisis. To the best of our knowledge, (Tahir & Ibrahim, 2020) is the only empirical study
dealing with the out-performance of individual Compliant companies’ returns compared to
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conventional companies rather than analyzing stock market indices performance during and after the
financial collapse period,. The authors use a Database from the Financial Times Stock Exchange
(FTSE) all world index to measure the individual companies’ accounting and market returns during
two periods of time: the financial recession of 2007-2010 and the post-recession years of 2011-
2014. The model used is an ordinary least square regression and the main finding states thatCompliant
companies outperform the Non-Compliant companies, in terms of both accounting and market returns
during the recession period. This research is different from ours in many aspects.First, we construct
our database by filtering companies selected from CRSP and Compustat-Capital 1Q, using both
quantitative and qualitative screening criteria. Second, the quantitative approach we use is more
elaborate as we conduct a difference in difference estimation using abnormal daily re-turns. Third, we
deal with the impact of the pandemic on Islamic companies returns rather than thesubprime crisis and
these two worldwide crises are different in terms of origins and consequences.

In contrast to (Tahir & Ibrahim, 2020), most research is carried out on indices and focuses
on the comparison between the performance of Islamic and conventional indices during the GFC. (Al-
Khazali et al., 2014) use stochastic dominance to show that nine DJIS indexes out- perform their
conventional peers’ indexes during the GFC. Milly & Sultan (2012) compare the performance of
investing in Islamic stocks and socially responsible stocks compared to conventional and find that
Islamic stock investment generates significantly higher Sharpe ratios especially during the GFC.
Arshad & Rizvi (2013) prove that Islamic indices testify more stable during thesubprime crisis due to
their rigid screening criteria. Dewandaru et al. (2014) focus on excessive contagion effects and provide
evidence that Islamic stock markets are less affected by the GFC than their counterparts. Arouri et al.
(2013) use the Morgan Stanley Capital International closing prices to show that Islamic indexes offer
higher returns associated with lower volatility during global financial turmoil. Sukmana & Kolid
(2012), Miniaoui et al. (2015), and Abduh (2020) aim at investigating the volatility of conventional
and Islamic indices during the GFC in respectively Indonesia, the Gulf Cooperation Council countries
(GCC) and Malaysia using among others, GARCH model. Interestingly, Sukmana & Kolid (2012)
and Abduh (2020) show that Islamic index volatility is lowerduring the GFC whereas Miniaoui et al.
(2015) prove that investing in Islamic stock index is not less risky than investing in conventional one.
In the same vein, Hammoudeh et al. (2014) and Trabelsi et al. (2020) show that Islamic indices are
also exposed to the GFC and do not exhibit a statistically significant difference in performance
compared to their conventional peers.

Regarding the banking sector, (Bourkhis & Nabi, 2013 and Hasan & Dridi, 2011) show that
Islamic banks exhibit more resilience to the subprime crisis than conventional banks. These findings
are not in line with Amar et al. (2017) and Karim et al. (2012) who investigate the impact of the GFC
on Islamic banks respectively in three GCC countries and Malaysia. Evidence is provided that Islamic
banks in these countries are more vulnerable to the financial distress.

Merdad et al. (2010) focus rather on the risk-return profile and performance of Islamic and
conventional mutual funds managed by HSBC in Saudi Arabia. Their risk-adjusted performance
measures suggest that Islamic mutual funds outperform conventional ones during the GFC, offering
thus hedging benefits to investors. Ahmad et al. (2020) examine the impact of the GFC on a
Compliant capital protected fund called the Meezan Capital Protected Fund (MCPF) and find that
unlike conventional equity funds, the MCPF generates a small positive return.

The question that arises is how individual returns of Compliant companies react to the current
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pandemic compared to non-Compliant companies.

2. Data description

This study includes firms listed in both the Center for Research in Securities Prices (CRSP)
dailyfile and the Compustat - Capital 1Q quarterly during the Covid-19 crisis. Returns data is obtained
from CRSP and accounting data is obtained from Compustat. We include all stocks listed in New
York Stock Exchange (NYSE), American Stock Exchange (AMEX) and The Nasdaq Stock Market
with share code 10 or 11 (common stocks). In order to ensure that the illiquid stocks are not
considered in our analysis, we exclude penny stocks (price below $5) and micro-caps (stocks in the
bottom 2 deciles of the monthly size distribution). We end up with a sample of 2274 firms.

Next, we categorize stocks into Compliant and Non-Compliant based on qualitative and quan-
titative criteria described in detail below.

2.1 Screening Process

Our screening methodology consists of using a two-step screening process with two different
typesof screening criteria: qualitative criteria related to business categories and quantitative criteria
related to financial ratios. We start by screening firms according to their business activities and then
further filter the remaining companies in accordance with their financial ratios.

2.1.1  Qualitative criteria.

Qualitative screening criteria are related to business activities. In all Shariah screening mainstreams,
the first qualitative criterion consists of excluding companies whose main business activity is not
permissible by Shariah. To that purpose, we use two filters: Security Industry Code (SIC) Filter and
Business Description Keyword Filter.

Security Industry Code (SIC) Filter. Most of the researchers use Security Industry Codes
(SICs)to identify companies within some specific industries. All companies with a financial activity
orientation are excluded from the sample of Compliant companies using the Security Industry Code
(SIC) Filter. Those financial companies are classified with SICs from 6000 to 6999. We startthus by
removing them from the sample. Other companies with a non-financial activity orientationbut operating
some business activities prohibited by Shariah need as well, to be removed from the sample of
Compliant companies using the SIC description. We exclude companies if one of the following words
appears on their SIC description (COMPUSTAT item sicdescr): wines; wine and; toba; animal spec;
hogs; slaughtering; malt bev; liquor; cigarette; cigars; ammunition; small arms; ordnance; missiles;
tanks; music; beer; investor; motion; picture; video; dance; theatrical; band; entertainment.
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Business Description Keyword Filter. According to this second filter, qualitative screening is
made based on the business activity description. Six international Islamic indexes (Dow Jones Islamic
Market Index, DIJMI; Financial Times Stock Exchange, FTSE, Morgan Stanley Capital International
Global Islamic Index, MSCI; Thomson Reuters Ideal Rating Islamic indices; the STOXX Europe
Islamic Index and Standard and Poor’s Shariah Index) along with many Shariah service providers as
(Shariah Capital, SC; Al-Meezan and Azzad) provided a comprehensive list of Non- Compliant
business activities. Ho et al. (2012) breakdowns those impermissible business activities into five
classifications: Riba (interest in conventional banks) and Gharar (trading in uncertainty and risk),
gambling and gaming, non-halal products, immoral and other impermissible activities. We use these lists
to exclude in an exhaustive way all impermissible activities belonging to the five classifications. We
remove thus every firm if one of the following words appears on the business description
(COMPUSTAT item busdesc): adult; affiliate; album; alcohol; arms; artillery; assurance; attack;
bacon; bank; beef; beer; betting; blackjack; bond; bourbon; brandy; brewery; broker; bullet; cabletv;
carcass; casino; champagne; chicken; cigar; cigarette; cinema; cocktail; cognac; credit; disco; discount
house; distiller; draught; duty free; entertainment; fighter jet; finance; future; gambling; gaming; gun;
guns; ham; hellicopter; hock; hog; insurance; interest; investment; lager; landmines; lease; leasing;
lender; lending; lessors; liqueur; liquor; loan; lottery; machine gun; meat; military; missile; mortar;
music; nightclub; options; pig; playboy; poker; pork; port wine; poultry; quzuo; records; reinsurance;
rifle; roulette; rum; salami; sausage; scotch; slot machine; spirit; supermarket; sweepstakes; swine;
tank; tequila; tobacco; toto; vodka; war vessel; warthog; weapon; whiskey; whisky; wine; hotel; motel.

Many databases limit their screening process to the qualitative screening as the Eikon database
which flags companies as Compliant if the business activity is considered permissible by Islamic law
without taking into account financial ratios (Aziz et al. 2020).

2.1.2  Quantitative criteria: Financial Ratios.

The business activity screening process is followed by the quantitative screening, conducted to further
filter companies by using three financial ratios indicators related to debt, interest bearing assets and
liquidity (receivable). Following Ho et al. (2012), we consider that a firm is Compliant if:

Debt = Total Debt < 33%

Market value

(1)

Cash+Short term Investment+0Other Investment

Cash + Interest bearing securities = < 33%
(2) Market value

Receivablegsk WS%%%S 3

+  Market Value
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There is a consensus among International Islamic indexes and Islamic index providers
regarding the debt threshold of one third inspired by understandings from the Quran (Ashraf et al., 2020).
There seems also to be a consensus regarding the 33% as the standard benchmark and the maximum
threshold limit for Cash plus Interest bearing securities. Despite this consensus regarding the two first
screening ratios, the thresholds values for the liquidity screen ratio (Receivables) vary considerably
between 33% and 67% because of different Shariah jurisdictions operated by different users with
various screening objectives. We follow in our paper the recommendation made by (Ho et al., 2012)
regarding the liquidity ratio threshold. This recommendation is based on the analysis of the screening
processes practiced by 15 worldwide leading Islamic finance users.

It is also worth noticing that we use the market value when accounting for equity as practiced
by the DJMI, Standard and Poor’s Shariah Index and most of the international Islamic Indexes except
for the MSCI using the book value of equity.

Applying the screening process allows us to create a binary variable labeled Compliant and
which equals one if the firm satisfies the listed quantitative and qualitative criteria and qualifies asa
Compliant firm and equals zero otherwise.

3. Empirical Methodology and Findings
3.1  Distribution of the sample

Table 1 shows the number of firms per industry during the first and the second quarter of 2020. The
Industry classification is based on the industry definition on Kenneth French website. Note that we
allow the firm to change the compliance status giving the change in the qualitative screening ratios.
This explains the difference in the number of Compliant firms each quarter.

We include 2274 companies in our sample in the first quarter of 2020. 30% are Compliant firms and
the remaining 70% are non-compliant. In the second quarter we include 2201 companies. 32% are
compliant firms and the remaining 68% are non-compliant. For both quarters, compliant firmsare
concentrated on the Health care and business equipment industries, while the non-compliant firms are
mostly in the finance industry.

We report the summary statistics in Table 2 for Compliant and Non-compliant firms during the first
(Panel A) and second (Panel B) quarters of 2020. The numbers reported represent the mean across
firms as well as the standard deviation and the 10" to 90™ percentile. A detailed definition of the
variables is found in Table A.1.

The comparison between Compliant and Non-Compliant firms from a descriptive perspective breaks
down into three steps. We start by the descriptive statistics of returns and volatility. We deal then with the
average ratios used in the quantitative screening process. We finally focus on control variables and
compare their summary statistics between compliant and non-compliant firms.
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As we can see from Table 2-Panel A, the raw quarterly returns for both firms’ categories are
negative during the first quarter of 2020. Note that the negative returns are less pronounced for
Compliant companies. The quarterly returns equal —13% and —31% for Compliant and Non-
Compliant firms respectively. Turning our attention to the quarterly abnormal returns, we clearly
observe that Compliant firms outperform the non-Compliant ones. In fact, the quarterly abnormal
return is positive and equals to 6% for Compliant firms and is negative and equals to —12% for non-
Compliant firms. Panel B of Table 2 shows that the average quarterly returns and abnormal returns
improve for both firms’ groups in the second quarter of 2020. Note that, again, the Compliant group is
performing better than the non-Compliant group. In fact, the quarterly average return(abnormal returns
equals to 33% (11%) for the Compliant firms and equals to 28% (5%) for the Compliant firms.

Despite the high returns detected for Compliant firms, we find that the risk, measured by the
quarterly total and idiosyncratic volatility, is lower for Compliant firms. During the first quarter of
2020 (Panel A) the quarterly total (idiosyncratic) volatility equals to 63% (37%) for the Compliant
firms compared to 68% (39%) for others. The second quarter of 2020 (Panel B) displays similar
results. The quarterly total (idiosyncratic) volatility equals to 59% (37%) for the Compliant firms
compared to 73% (39%) for others.

Table 2 also displays the average ratios used in our quantitative screening: the Debt, Receivable and
Cash + Interest bearing securities ratios. As expected, the values of the ratios listed are lower for
Compliant firms compared to the non-Compliant ones during both quarters.

We end our statistics’ comparison by focusing on control variables. We observe first that Com-
pliant firms present higher growth and Tobin’s q ratios than Non-compliant firms in the first and
second quarter of 2020. The Compliant (Non-compliant) growth ratio equals 3.36 (1.03) and 3.26
(1.05) during the first and second quarter respectively. The Compliant (Non-compliant) Tobin’s q
ratio equals 3.85 (1.71) and 3.76 (1.74) during the first and second quarter respectively. This
demonstrates that Compliant firms exhibit valuable investment and growth opportunities. Combining
the low leverage and high growth and Tobin’s q characteristic of the Compliant group, weconfirm the
findings of (Lang et al., 1996). The authors show that there is a negative relation between leverage and
future growth and explain that leverage should have a negative effecton growth for firms doing poorly
(in our case COVID-19 crisis) because of a lack of recognized investment opportunities and poor
managerial performance.

By examining second, the size variable in Panels A and B, we find that the non-Compliant
firms are slightly larger than Compliant firms. The cash flows from operating activities, CFO, arethen
slightly higher for Compliant firms during the first and second quarter of 2020. Contrary to
expectations, we see that the accounting performance measure, ROE, as well as the dividend are
higher for Non-Compliant firms for both quarters. The cash is finally found to be higher for Compliant
firms compared to others.

Although there are quite large difference between the 10" and 90" percentiles of the variablesin
Table 2 for both firms categories, the standard deviation is fairly low suggesting low dispersionof the
data points.

These results motivate us to look more carefully at the effect of the compliance on the cross-
sectional quarterly stocks abnormal returns and to examine the link between the performance of
Compliant firms and the COVID-19 pandemic using differences-in-differences regressions for daily
abnormal returns.
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3.2  Quarterly Cross-sectional Regressions

We investigate the effect of compliance status on the quarterly firm performance during the
first and second quarter in 2020 by running the following quarterly regression:

Performance; = a + 1 Compliant + . Controls; + g3 Industry FEj + €; 4

The dependent variable Performance; is either the quarterly abnormal return of firm i, the
quarterly idiosyncratic volatility of firm i or the quarterly total volatility of firm i. Compliant as
defined previously, is the binary variable equal to one if the firm is compliant and to zero otherwise. All
Control variables are winsorized at the 1% and 99% levels. Tables 3, 4 and 5 present the regression
results of equation 4.

Giving that the first quarter of 2020 represents the outbreak of the COVID-19 virus, we hy-
pothesize that the effect will be more pronounced during the first quarter compared to the secondone.

First, we estimate the cross-sectional regressions of quarterly abnormal returns. Table 3 dis-
plays the regression coefficients of the quarterly abnormal returns on companies’ compliance status,
represented by the variable Compliant during the two first quarters of 2020. In the first column of
quarter 1 and quarter 2, we include the compliant status dummy as the main independent variable. In
the second column we add cash, leverage, Tobin’s q, dividend, CFO, ROE and growth as control
variables. The control variables are described in detail is Table A.1. To make sure that ourcoefficients
are not driven by special industry characteristics, we control for industry fixed effect (Industry FE)
under all the specifications. Standard errors are robust for heteroscedasticity.

The effect of firms’ compliance on abnormal returns is positive and significant at 0.1% level
(respectively 5% level) during the first quarter (respectively the second quarter) with and without
including the control variables. As anticipated, the loading of the compliance status, 1, is smallerand
less significant during the second quarter of 2020. In particular, after adding the control variables, it is
equal to 0.116 with a t statistic of 6.27 in the first quarter and only 0.0.034 with a t statistic of 6.27 in
the second quarter. This decline in the effect of the compliance status, f1, mightbe explained by the
major government actions to support the economy and the financial system.

Second, to further document the resiliency of compliant companies’ stocks, we run the cross-
sectional regressions of equation 4 using as dependent variable the quarterly idiosyncratic volatility.
The construction of the quarterly unsystematic risk is described in Table A.1. Table 4 shows that the
effect of the compliance status on idiosyncratic volatility is significantly negative at 0.1%

level before and after including the control variables. This is true for both the first and second
quarters. During the first (second) quarter, the loading on the compliance status equals —0.0398
(—0.0388) with a t statistic of —3.81 (—3.56).

Thus, we conclude that compliant firms display lower firm-specific volatility of stock returns
during the first two quarters of 2020.
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Third, we run the regressions described in equation 4 using the quarterly total volatility as inde-
pendent variable. The total volatility is the standard deviation of stock returns. Table A.1 providesthe
detailed construction of the total volatility. Table 5 presents the regressions’ results, with and without
including the control variables. Similarly to Table 4, we find that the loading on the Com- pliant
variable, f1, is negative and highly significant during quarters 1 and 2 of 2020. Surprisingly, the
negative effect is more pronounced during the second quarter. Including the control variables, the
regression coefficients are shown in column 2 of both quarters: 1 is respectively equal to —0.0524
(t statistic = —4.20) and —0.0948 (t statistic = —6.71) during quarter 1 and quarter 2 respectively.

Our findings in Table 4 and Table 5 suggest that the out-performance of Compliant stock returns
during the pandemic is not explained by a higher risk. However, it might be explained by the low
leverage and the valuable investment and growth opportunities of compliant stocks as discussed inthe
Table 2.

3.3  Daily difference-in-differences regressions

To better discern the effect of compliance on the firm financial performance, measured by the
daily abnormal returns and daily volatility, during the COVID-19 crisis, we employ the difference-in-
difference methodology. Giving that our study focuses on the COVID-19 period, we need to identify
precisely the beginning and the end of the crisis. To do so, we plot the daily S&P 500 index value in
Figure 1.

Figure 1 depicts first, that the stock market started to decline on February 24th, 2020 shown by
the first vertical line. This date marks the start of the fever period (Ramelli & Wagner, 2020 and
Albuquerque et al., 2020) and the first lock-down in European soil, specifically, Northern lItaly.
Second, we observe that the stock market started to rebound on April 17th, 2020, shown by the second
vertical line. The rebound of the financial market corresponds to the date of the announcementmade by
Trump regarding the three-stage process for the United States to end up the pandemic shutdown.
Therefore, February 24th and April, 17th correspond respectively, to the beginning andthe end of the
COVID-19 crisis.

The difference-in-difference model is giving by the following regression:
Performancei: = a + 1 Compliant j X Postcov ot + 2 Firm FE; + 3 Day FEt + it (5)

where the dependent variable Performance; is either the daily abnormal return of firm i on day t or the
daily volatility of firm i on day t. The period of study is from January 1st, 2020 to April 17th, 2020.
Postcov 1pt is @ dummy variable and equals 1 for each day from February 24 until April 17, and zero

otherwise.
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First, we focus on the effect of compliance on the daily returns during the COVID-19 crisis.
Table 6 presents the results of the difference-in-difference regression where the dependent variablein
equation 5 is the daily abnormal return. The first column displays the regressions’ coefficients without
firm (Firm FE) and day (Day FE) fixed effects (specification (1)). The second column presents the
results taking on consideration both firm and day fixed effects (specification (2)). Standard errors are
clustered by day and firm under both specifications. The coefficient of interest is 1, which corresponds
to the interaction term between the Postcovip, and the compliance statusof the firm. This coefficient
measures whether Compliant firm experienced a greater increase in abnormal returns from February
24th to April 17th.

Table 6 shows the positive effect from companies compliant during the treatment period
(Covid-19 crisis). Under specification (1), we show that the estimated coefficient associated withthe
interaction between Postcovipt and Compliant is positive (0.273) and significant (t statistic = 6.27).

This positive and significant coefficient suggests that compliant companies perform better than non-
compliant companies during the COVID-19 crisis period. In particular compliant firms earn an
average abnormal daily return of 0.273% relative to conventional firms from February 24th, 2020 to
April 17th, 2020. This corresponds to a cumulative abnormal return of 14.74% overthe 54 days of
crisis. While suggestive, this specification is not entirely appropriate since it does not control for any
individual or day characteristics that might explain the rise in the daily abnormal returns for Compliant
firms. Therefore, under specification (2) where we control for firm andday fixed effect, the estimated
coefficient associated with the interaction between Postcovipt and Compliant is again positive (0.26)

and significant (t statistic = 7.44).

Second, we concentrate on the effect of firms” compliance on the daily volatility during the
COVID-19 crisis. Following (Albuquerque et al., 2020), we use the daily price-range as a proxyfor
the daily volatility. Table 7 presents the results of the difference-in-difference regression where the
dependent variable in equation 5 is the daily price-range. The first (second) column displays the
regressions coefficients without (with) firm and day fixed effects. Standard errors are clusteredby day
and firm under both specifications. The coefficient of interest is f1 measures whether Compliant
firm experienced a greater increase in daily volatility from February 24th to April 17th.Column (1) in
Table 7 shows that the estimated coefficient associated with the interaction be- tween Postcovip and
Compliant is negative (—0.0158) and significant (t statistic = —36.33). This model indicates that
there was a highly significant decrease in the daily volatility during the COVID-19 period for
compliant firms compared to others. In particular, compliant firms displayan average daily volatility
of 0.0158% lower than Non-compliant firms from February 24th, 2020 to April 17th, 2020. This
corresponds to a 54 days cumulative daily volatility of 0.85%. We controlfor fixed firm and fixed day
effects in column (2) and obtain similar results. The estimated coefficient associated with the
interaction between Postcovipt and Compliant is negative (—0.0169)and significant with a t statistic

equal to —19.24. This finding means that compliant stocks are less volatile than non-compliant
43
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companies during the COVID-19 period.

4. To conclude, we provide empirical evidence that the high performance of compliant firms is
well revealed through the higher daily abnormal returns and lower daily volatility compared to
non-compliant firms. Conclusion

The rapid spread of COVID-19 has tremendously affected stock markets all over the world.
Usingcompliant mutual funds and stock market Islamic indexes, Islamic finance formed a sustainable
form of finance that survived the consequences of previous financial crisis.

Our paper intends to address the question whether individual Compliant stocks would show
similar resilience during the coronavirus pandemic than their conventional counterparts. and pro-vides
an original empirical analysis as it stands out from the extant literature in many aspects.

First, while previous research focuses on Compliant mutual funds and Islamic stock market
indexes, we filter our sample of North American companies into Compliant and Non-compliant
groups. Compliant firm must satisfy the qualitative and quantitative screening process defined by
Islamic law, Second, our paper analyzes the quarterly stock performance using individual cross-
sectional regressions during the first two quarters of 2020. To better discern the effect of compliance
on the firm financial performance, measured by the daily abnormal returns and daily volatility, during the
COVID-19 crisis, we employ the difference-in-difference methodology. February 24thand April, 17th
correspond respectively, to the beginning and the end of the COVID-19 crisis.

We find that compliant stocks outperform their conventional counterparts during the pandemic
and that this outperformance is not associated with higher risk as compliant stocks are evidenced to be
less volatile than their non-Compliant peers during the covid-19 period.

While our article fills a gap in the existing literature related to the impact of COVID-19 pan-
demic on Islamic stocks performance, it also suggests new avenues for research. In the next step, we
will examine the compliance impact of the global financial market. To do so, we will expand the data
sample to include Middle Eastern, Asian and European Countries.
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Table 1: Industrial distribution of Compliant and Non-Compliant companies during the first
and the second quarter of 2020

Industry sector CcC NCC Total Weight(%)
Quarter 1 2020
consumer Nonaurables 3V (o 1Ub 4.0b
consumer puranles 14 3Y 53 2.33
Manu’racturm% (3 140 213 9.3/
O] d(das and Coal Extraction and b (2 /8 3.43
L,nemlcals and Allled Products 22 43 b 2.8b
BusIiness Equipment 249 170 41Y 18.43
_|_e|epnqne and I elevision ( 5b b3 2.0(
ransmission
utlites 5 8l 8b 3.8
epojgggle Retall, and Some 49 150 19Y 8./5
|I5ncare IViedical Equipment, 142 140 282 12.4U
|—|nance 0] 414 414 18.21
Uther (5 221 2906 13.02
I otal 6/2 1602 2214 100.00
Quarter 2 2020
consumer Nonauranlies 2/ (o 1U3 4.8
consumer buranles 1Y 3V 4y 2.23
IVianuracturing (5 133 208 Y.45
Hll bas ana Coal Extraction and 5 b4 oY 3.13
Lnemlcals and Allled Proaucts 2b 40 bb 3.00
BUSINess Equipment 254 1oV 414 18.81
Lelephane.and Ielevision 1v 54 b4 291
Transmission ]
uuliues 4 ([l 81 3.08
errl\(laljesale Retall, and Some 49 139 188 8.54
élllsncare IViedical Equipment, 16U 12/ 28/ 13.04
|—|nance 0] 384 384 17.45
Uther 84 204 288 13.U8
| otal (13 1488 2201 100.00

The table details the Industrial distribution of Compliant and Non-compliant companies
during the first (Panel A) and second (Panel B) quarter of 2020. A firm is considered
Compliant if it satisfy the quantitative and qualitative screening criteria defined by the Islamic
law. Industry classification is based on Fama French 12 industries. We obtain the industry
classification from Kenneth French website.
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Table 2: Summary statistics: Compliant and Non-Compliant companies during the first and
the second quarter of 2020

Panel A : Quarter 1,

2020
Compliant firms mean sd p10 p25 p50 p75 p90
Quarterly return -0.13 032 -0.38 02 -0.13 -0.02 0.10
Quarterly aonormail rewrn  U.Ub Uz -u.2u 0§0 u.Us u.L/ u.2y
Quarteriy total volauiity U.b3 U2 u.45 u.7:>1 u.bu u.rz u.gb
Qyarerty 1atosyncratic u.3/ Ut u.22 u.2b u.34 v.43 U.5b
Ve u.12 Ugt u.uL u.U3 u.1U u.2u u.2r
Kecelvanies u.15 Ust u.u4 u.Ug u.14 u.22 u.2y
Lasn +. INTerest pearing u.uY v u.uL u.U3 u.ur u.14 u.ZL
wrowin 3.30 494 1.29 1./4 Z.bl 4.2 0.Y8
lobin’'s q 3.89 416 1./3 Z.18 3.Ub 4./1 (.42
Size .93 Lo 5.53 0.38 .30 8.51 Y./8
CrU u.Uy Ut -U.Ub u.US u.ll u.lb u.2L
viviaena vl 13 u.uu u.uu u.uu 121 2.23
RUE u.uL U -U.3Y 00 u.ll u.2u u.3b
, 3 ,
Cash 0.26 ng u.02 u.0r U.18 U.39 U.63
ODservations 672
Non-Compliant firms
Quarterly return -0.31 062 -0.62 04 -0.30 -0.14 -0.01
) i 7
Quarterly aonormai reurn  -u.12 U -U.4U 0;2 -U.11 u.uL u.15
Quarterty total volaulity u.08 Vst u.4L U.b3 u.o4 u.ry u.Y8
Qyarterty 1atosyncrauc U.3Y V< u.ZL u.2b U.35 u.4/ U.b4
L.od 3y u.1u u.3b u./L Loz 3.3V
Recelvanles 1.9y 43 u.U8 u.1y u.43 1.18 0.90
Lasn .+, INterest pearing U.35 U u.uz u.Ub U.1b U.38 u.rz
Grown Lus e u.1o u.32 u.bb L2z 2.1(
Lobin’s q L1 Ly u.9y 1.Ub 1.32 1.80 2.84
Size 8.b2 Ly 0.43 (.40 8.52 Y.bb 1U.85
CrU u.Us Vst -U.UL u.uz u.Ub u.1u u.15
viviaena 2.11 Gl u.uu u.uu 1.34 2.99 5.2(
RUE u.u4 U -U.2L u.uZ u.uY u.1o u.2f
Cash 0.13 091 u.01 u.02 U.Ub v.14 U.35
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onservations 1007

Panel B : Quarter 2,

2020
Compliant firms mean sd p10 p25 p50 p75 p90
Quarterly return 0.33 06 0.07 0.16 0.28 0.44 0.66
Quarterly aonormai return -~ U.11 Uz -U.13 00 u.Ub u.2u u.42
Quarteriy total volaulity u.bY Uyt u.30 u.544 u.50 u.by u.83
Qyarerty 1atosyncrauc u.3/¢ Vgt u.1y u.zb U.33 v.44 u.o/
ve u.Lz Vgt u.uL u.u3 u.uy u.2u u.28
Recelvanles U.13 U9U u.v4 u.ur u.11 u.1y u.2b
Lasn +. INTerest pearing u.UB uY u.uL u.u3 U.Ub u.1z u.18
Growtn 3.2 262 1.2( 1.b/ 2.48 4.U8 b.by
Lobin’s q 3.10 4 1./1 2.14 3.0U 4.50 .13
Size .03 Lo 5.53 0.32 .33 8.54 v.81
(mean) c1o u.u/ Uyt -U.11 u.u4 U.1U u.15 u.Z1
vivigena u./4 Lot u.w u.w u.w 1.21 2.22
RUE -u.UL Ueb -U.4b a0 U.1U u.2u U.3b
, 7 ,
Cash 0.26 042 u.u2 u.us 0.1y v.41 U.bb
UDServartions 713
Non-Compliant firms
Quarterly return 0.28 072 0.02 0.12 0.24 0.41 0.60
Quarterly aonormai reurn -~ U.Ub UGZ -U.2V0 o1 u.uL U.1b u.34
wuarteriy total volaulity u.13 Uy u.4u up:m u.oY u.B/ 1.Ub
Qyarterty 1aiosyncratic u.3Y U u.ZL u.Zb u.34 u.4/ U.b3
vent 1.2 44 u.uY U.35 u.o4 1.38 2.5¢
Recelvanles L1y 3y u.UB u.L/ u.8Y U.Yb 0.45
Lasn +. INTerest pearing U.34 ug u.u3 U.Ub U.lb U.35 v.o/
Growin L.Us Ly U.lo u.32 u.bs 1.21 2.21
lobimn's q 1./4 J.84 U.YY 1.Uo 1.33 1.80 2.8/
Size 8.bY Ly 0.50 .93 8.5/ Y./1 11.0U
(mean) cTo u.Ub Ust -U.UL u.uz U.Ub u.lu u.lo
vivigena 2.u( 40 u.w u.w 1.4u 3.u4 5.15
RUE u.Us Ve -U.2V u.U3 u.uY u.1o u.2l
Cash 0.12 U81 u.uL u.u2 U.Ub v.14 U.33
UDServations 1488

This table reports the summary statistics of all variables included in the study for Compliant
and Un-compliant firms. A firm is considered Compliant if it satisfy the quantitative and
qualitative screening criteria defined by the Islamic law. The numbers reported represent the
mean across firms as well as the standard deviation and the 10" to 90™ percentile on the first
(Panel A) and the second (Panel B) quarter of 2020. A detailed definition of the variables is
found in Table A.1.
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Table 3: Cross-sectional regressions for quarterly abnormal returns

Quarter Quarter
Abnormal 1 Abnormal Abnormal 2 Abnormal
return; returni returnij return;
Compliant 0.134*** 0.116*** 0.0325* 0.0340*
(12.11) (9.01) (2.56) (2.37)
Cash 0.122*** 0.0947*
(3.71) (2.19)
Leverage 0.0684* 0.209%**
(2.41) (5.89)
Tobin’s q - -
0.0579 0.0910
*(- *(-
2.22) 2.11)
Dividend -0.00692** 0.00266
(-3.29) (V.9Y)
cfo -0.142* B}
(-2.25) 0.372**
* (_
4.54)
ROE 0.00320 -0.0372*
(V.24) (-2.49)
Growth 0.0671* 0.103*
(2.54) (2.33)
Constant -0.107*** -0.101*** 0.0604*** 0.0388
(-18.18) (-b.b4) (8.90) (1.21)
N 2274 2274 2201 2201
48
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R squared 0.209 0.235
Industry yes yes
fixed yes yes
effects

Robust

standard

errors
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0.0663
yes
yes

0.130
yes
yes

This table reports the results of the following regression:

Performancei = o + f1 Compliant + > Controlsi + Sz Industry FEj

+ ¢i,

where the dependent variable Performance; is the quarterly abnormal return of firm i.
Compliant, the variable of interest, is a binary variable equals one if the firm is compliant and
zero otherwise. We construct the Compliant using the qualitative and quantitative screening
process detailed in the subsection 3.1. We run the regression on the first andsecond quarters of
2020, separately under two specifications: without firm controls (specification 1), with firm
controls (specification 2). For both specifications, we control for the industry fixed effects.
Control variables are winsorized at the 1% and 99% levels. A detailed definition of the

dependent and independent variables is found in Table A.1. t

statistics are in parenthesis and are adjusted for heteroskedasticity. * p < 0.05, ** p < 0.01, ** p <

0.001.

Table 4: Cross-sectional regressions for quarterly idiosyncratic volatility

i Quarter . . .
Idio 1 Idio volatilityj Idio Idio
volatilityj volatilityj volatilityj
Compliant - - - -
0.0703* 0.0398* 0.0590* 0.0388*
**(_ **(_ **(_ **(_
6.91) 3.81) 6.09) 3.56)
Cash 0.174%** 0.130**
(6.79) (2.81)
Leverage 0.124**x 0.169***
(4.59) (5.60)
Tobin’s q -0.00779 -0.0964
(-0.37) (-1./8)
Dividend -0.00642*** -0.00254
(-3.61) (-0.Yb)
49
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cfo - -
0.344** 0.467**
*(- *(-
6.05) 5.36)

ROE - -
0.0416 0.0367*
“(- (-
2.23) 3.74)

Growth 0.00253 0.0931
(0.12) (1.66)

Constant 0.406*** 0.379*** 0.402*** 0.424**

(71.99) (27.57) (69.04) (10.21)

N 2274 2274 2201 2201

R squared 0.111 0.212 0.0709 0.169

Industry yes yes yes yes

fixed yes yes yes yes

effects

Robust

standard

errors

This table reports the results of the following regression:

Performancei = a + f1 Compliant + 2 Controls; + f3 Industry FEj

=+ €,

where The dependent variable Performance; is the quarterly idiosyncratic volatility of firm i.
Compliant, the variableof interest, is a binary variable equals one if the firm is compliant and
zero otherwise. We construct the Compliant using the qualitative and quantitative screening
process detailed in the subsection 3.1. We run the regression on the first and second quarters
of 2020, separately under two specifications: without firm controls (specification 1), with
firm controls (specification 2). For both specifications, we control for the industry fixed
effects. Control variables are winsorized at the 1% and 99% levels. A detailed definition of
the dependent and independent variables is found
in Table A.1. t statistics are in parenthesis and are adjusted for heteroskedasticity. * p < 0.05, ** p

< 0.01, =
p < 0.001.
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Table 5: Cross-sectional regressions for quarterly total volatility

Quarter Quarter
Total 1 Total Total 2 Total
voltilityj voltilityj voltilityj voltilityj
Compliant - - - -
0.0866* 0.0524** 0.140** 0.0948*
**(_ *(_4.20) * **(_
7.12) (-11.05) 6.71)
Cash 0.163*** 0.0284
(4.89) (U.45)
Leverage 0.0758* 0.106*
(2.11) (2.38)
Tobin’s q 0.0536 -0.0119
(1.8Y) (-0.1b)
Dividend - -
0.0115** 0.00857
*(-4.57) *(-
2.34)
cfo -0.409*** -
(-5.98) 0.590**
*
(-
5.17)
ROE -0.0385 -0.0357**
(-1.91) (-2.91)
Growth -0.0591* -0.000272
(-2.U5) (-U.00V)
51
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Constant 0.690%** 0.653*** 0.726%** 0.756%**
(99.19) (37.35) (88.11) (12.77)

N 2274 2274 2201 2201

R squared 0.0b6/5 0.151 0.087/5 0.149

Industry yes yes yes yes

fixed yes yes yes yes

effects

Robust

standard

errors

This table reports the results of the following regression:

Performancei = o + f1 Compliant + > Controlsi + Sz Industry FEj

+ ¢i,

where the dependent variable Performance; is the quarterly total volatility of firm i.
Compliant, the variable of interest, is a binary variable equals one if the firm is compliant and
zero otherwise. We construct the Compliant using the qualitative and quantitative screening
process detailed in the subsection 3.1. We run the regression on the first andsecond quarters of
2020, separately under two specifications: without firm controls (specification 1), with firm
controls (specification 2). For both specifications, we control for the industry fixed effects.
Control variables are winsorized at the 1% and 99% levels. A detailed definition of the

dependent and independent variables is found in Table A.1. t

statistics are in parenthesis and are adjusted for heteroskedasticity. * p < 0.05, = p < 0.01, **p <

0.001.

Table 6: Difference-in-differences regression for daily abnormal returns. The sample period

startsfrom January 1st 2020 to April 17th.2020

1) (2)
Abnormal Abnormal
returni returni
Compliant 0.215%** 0.244*
(11.07) (2.45)
Postcovid - -
0.213%** 0.227**
(-7.85) *
(-12.26)
Compliant < Postcovid 0.273*** 0.260***
(6.27) (7.44)
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Constant - -

0.139%** 0.139**

(-13.43) *

(-4.36)

N I79677 I796/7
R squared 0.00161 0.000454
Firm fixed no yes
effects Day no yes
fixed effect yes yes

Robust standard errors

This table reports the results of a difference-in-differences estimation of daily abnormal
returns during the period from January 1st, 2020 to April, 17th 2020. The difference-in-

difference model is giving by the following regression:

Performancei: = a + 1 Compliant j x Postcov ipt + 2 Firm FE;

+ 3 Day FEt + €y,

where the dependent variable Performance; is the daily abnormal return of firm i on day t.
Postcov b is a dummy variable and equals 1 for each day from February 24 until April 17,
and zero otherwise. Compliant, the variable of interest, is a binary variable equals one if the
firm is compliant and zero otherwise. We construct the Compliant using the qualitative and
quantitative screening process detailed in the subsection 3.1. A detailed definition of the
dependent and independent variables is found in Table A.1. We run the regression under two
specifications: without firm and day fixed effect (specification 1), without firm and day fixed
effect (specification 2). A detailed definition of the dependentand independent variables is
found in Table A.1. Standard errors are clustered by firm and day. t statistics are in

parenthesis. *p < 0.05, = p < 0.01, **p < 0.001.

Table 7: Difference-in-differences regressions for the daily price range. The sample period

startsfrom January 1st 2020 to April 17th.2020

(1) ()
Price rangeit Price
rangeij t
Compliant 0.00277*** 0.0000353
(14.971) (V.02)
Postcovid 0.0632*** 0.0640%***
(226.55) (96.64)
Compliant x Postcovid i i
0.0158*** 0.0169**
(-36.33)
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*(_

19.24)
Constant 0.0276*** 0.0282***

(278.76) (39.50)

N I79677 179677
R squared 0.273 0.318
Firm fixed no yes
effectsDay no yes
fixed effect yes yes

Robust standard errors

This table reports the results of a difference-in-differences estimation of the daily price range
during the period from January 1st, 2020 to April, 17th 2020. The difference-in-difference
model is giving by the following regression:

Performancei: = a + 1 Compliant j x Postcov iot + 2 Firm FE;
+ p3 Day FEt + €y,

where the dependent variable Performance; is the daily the daily price range of firm i on
day t . Postcovio isa dummy variable and equals 1 for each day from February 24 until
April 17, and zero otherwise. Compliant, the variable of interest, is a binary variable
equals one if the firm is compliant and zero otherwise. We construct the Compliant using
the qualitative and quantitative screening process detailed in the subsection 3.1. A detailed
definition of the dependent and independent variables is found in Table A.1. We run the
regression under two specifications: without firm and day fixed effect (specification 1),
without firm and day fixed effect (specification 2). Standard errors

are clustered by firm and day. t statistics are in parenthesis. *p < 0.05, **p < 0.01, =+ p < 0.001.
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Figure 1: Daily S&P 500 index value.

Figure 1 plots the daily observations from February 24th, 2020 to April 17", 2020 represent
the COVID period in our analysis. This is the area represented by thetwo vertical lines.

An  Appendix

Table A.1: Variables’ definitions

Variable

Definition

Compliant

Quarterly return
returns during

Daily Abnormal return
return of

info@icmbf.org

Binary variable equals one if the firm is compliant and zero
otherwise. We construct the Compliant using the screening process
detailed in the subsection3.1.

The quarterly raw returns for firm i is the sum of daily logarithm
the quarter for firm i. We obtain the daily returns from CRSP.

The daily Abnormal return is the difference between daily logarithm
a stock and the CAPM beta times the daily logarithm return of the

market. The CAPM beta is estimated by using daily returns from

2017 to 2020, where the market index is obtained from Kenneth
French website.
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Quarterly Abnormal returns ~ The quarterly Abnormal return is measured over the whole period
of the first
and the second quarter of 2020.

Quarterly total volatility We first calculate the monthly total volatility by calculating the
standard deviation of daily returns for the month. It is then
annualized by multiplying by 252. The quarterly total volatility is
the average annualized monthly volatility for a giving quarter.

Quarterly idiosyncratic volatility We first find the monthly idiosyncratic volatility by the
linear regression of
daily stock returns on the Fama French factors and the Momentum
factor. Theidiosyncratic volatility of stock i for a given month is
the square root of the
41 Of pgared residuals of this regression for all days in the month.
is annualized by multiplying by 252. The quarterly idiosyncratic
volatility is
the average annualized monthly volatility for a giving quarter.

Growth Market value (CSHO* PRCC) over Book value (AT). Annual data
from Compustat (2019).

Table A.1: —Continued

Variable Definition

Tobin’s q Book value of assets (AT) minus the book value of equity
(CEQ) plus themarket value of equity (CSHO*PRCC), all divided
by book value of assets (AT). Annual data from Compustat (2019).

Size Natural log of the book value of total asset (AT). Annual data from
Compustat(2019).
CFO Cash flows from operating activities (OANCF) divided by total
asset (AT).
Annual data from Compustat (2019).
Dividend Dividend per share (DVPSX) times 100 over stock price (PRCC).
Annual datafrom Compustat (2019).
ROE Net income (NI) over book equity (CEQ). Annual data from
56
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Compustat (2019).

Cash Cash holdings (CHE) over book assets (AT). Annual data from
Compustat (2019).

Postcov 1Dt Dummy variable equals one during the COVID period and zero

otherwise. Period from February 24th, 2020 to April 17th 2020
represents the COVID period in our analysis.

Daily price range Daily high-low price range of a stock (ASKHI -BIDLO) during the
first as well
as the second quarter of 2020, scaled by the midpoint of high and
low dailyprices ( ASKHI+ BIDLO)/2. Daily date from CRSP.

The control variables in our study are defined following (Albuquerque et al., 2020 and Tahir &
Ibrahim, 2020).
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