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Impact of COVID-19 on mutual fund

performance in Saudi Arabia
Haidar Algadhib™?*, Nada Kulendran? and Lalith Seelanatha®

Abstract: This study aims to measure the performance of actively-managed Saudi
Arabia mutual funds during the COVID-19 outbreak and examines the potential
impact of COVID-19 growth on the measured performance. The authors apply the
Fama and French five-factor model to measure the risk-adjusted performance of
a selected sample of 79 mutual funds. Mutual funds in Saudi Arabia outperformed
the market with a significant positive alpha of 0.15%. The panel data regression
technique identified the impact of growth in new confirmed cases and fatalities
with fund-specific variables on mutual fund performance. The findings suggest that
new confirmed cases had a significant and negative impact on mutual fund unad-
justed returns and risk-adjusted returns. The significant positive impact of growth in
COVID-19 fatalities on fund performance may have been interpreted as positive
news by the market participants as the actual mortality rate was lower than
previous forecast. Moreover, the study found that even individually, most mutual
fund managers were not able to minimise the impact of the COVID-19 outbreak on
mutual fund returns compared to the market portfolio. This study examines the
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potential impact of growth in COVID-19 cases as a new factor affecting mutual fund
performance which helps investors to understand the behaviour of mutual fund
performance during the COVID-19 crisis. It also provides evidence on how mutual
fund performance reacted to the COVID-19 outbreak when compared to the overall
market performance reaction. Moreover, this is the first study that applied the Fama
and French five-factor model to estimate the mutual funds’ risk-adjusted
performance.

Subjects: Statistics for Business, Finance & Economics; Economics; Finance; Investment &
Securities; Business, Management and Accounting

Keywords: COVID-19; mutual fund performance; Saudi Arabia; stock market; Fama and
French five-factor model

1. Introduction

The performance of active mutual funds has been a debated issue in the area of finance for a long
time with no decisive conclusion. Several seminal studies in this field have found that mutual funds
outperformed their benchmarks (Grinblatt & Titman, 1993; Kosowski et al., 2006; Wermers, 2000),
whereas other influencing studies have found mutual funds underperformed their benchmarks
(Carhart, 1997; Fama & French, 2010; Malkiel, 1995). Kosowski (2011) and Moskowitz (2000)
studied mutual fund performance during recessions. They showed evidence that mutual funds
generally outperform their benchmarks during recessions, which suggests that active managers
deliver returns when investors need them the most. The superior mutual fund performance during
financial crises may be the reason why investors continue to subscribe to mutual funds despite the
existence of some other evidence that supports the underperformance of mutual funds.

The recent global outbreak of COVID-19 has erupted economic uncertainty in international financial
markets. Globally, most cities imposed stay-at-home orders to contain the spread of the virus causing
severe losses to most business sectors. Brent prices plunged more than 65% during the first quarter of
2020, and the U.S. crude oil futures collapsed below zero for the first time in history (Sheppard et al.,
2020). The World Bank Group (2020) evaluated a decline of 5.2% in the overall world gross domestic
production (GDP). Studies have shown that the COVID-19 outbreak has a significant impact on stock
price returns (Al-Awadhi et al., 2020; Erdem, 2020; Mazur et al,, 2021; Rahman et al,, 2021), market
volatility (Engelhardt et al.,, 2021; Gao et al., 2021), and market liquidity (Zaremba et al., 2021).

Mutual fund performance in such market critical conditions reveals fund managers’ skills in allocat-
ing assets during high discrepancies in stock prices. Pdstor and Vorsatz (2020) undertook the first
study on the performance of equity mutual funds in the U.S. during the COVID-19 crisis. Their results
indicate that most mutual funds underperformed their benchmarks. Mirza et al. (2020) confirmed the
underperformance of most categories of European investment funds to their benchmarks during the
COVID-19 crisis, except for social funds that remarkably outperformed their benchmarks.

In the context of the Saudi securities exchange market, most studies have focused on mutual
fund performance during normal market conditions (Ashraf, 2013; BinMahfouz & Hassan, 2012)
with limited studies during exceptional market conditions. The spread of COVID-19 posed serious
obstacles in terms of economic indicators. The government of Saudi Arabia imposed movement
restrictions, such as suspension of airlines, elimination of tourism programs, and cultural and
religious events. They then shifted to complete lockdowns and curfew during periods of high
growth in new confirmed cases. The real GDP dropped by 4.1% (General Authority for Statistics,
2020), exceeding the World Bank Group (2020) previous forecast of —3.8%. Accordingly, the
Tadawul All Share Index (TASI)—the main index of the Saudi equity market—plunged by approxi-
mately 30% between January and April 2020. There is no evidence in the literature about the
performance of mutual funds operating in Saudi Arabia during the COVID-19 crisis. The current
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study fills this gap and it is the first study to apply the recent Fama and French (2015) five-factor
model to measure the risk-adjusted performance of Saudi mutual funds. This study extends the
literature on mutual fund performance and assists investors of mutual funds in their investment
decisions during the COVID-19 crisis or any similar crisis in the future.

The main purpose of this study is as follows. First, estimate the Fama and French (2015) five-factor
model to measure the risk-adjusted performance of active equity mutual funds during the COVID-19
pandemic. The findings contribute to the ongoing debate on active investment strategy as it provides
evidence of mutual fund performance during a critical investment period. The application of the Fama
and French (2015) five-factor model on the Saudi mutual funds adds to the capital asset pricing
literacy as this is the first study that measures the risk-adjusted performance as the recent model
incorporates five risks factors, namely, market risk premium, size, value, profitability, and investment.
Second, identify the potential impact of both growths in COVID-19 new confirmed cases and fatalities
on the unadjusted returns and risk-adjusted returns across equity mutual funds. Third, examine the
ability of individual mutual fund managers to alleviate the consequences of the COVID-19 outbreak
on the fund performance in comparison to the market portfolio. This objective helps investors to
understand the behaviour of mutual fund managers who protect their wealth from the consequences
of the COVID-19 pandemic compared to the market portfolio. Measuring the impact of factors related
to the COVID-19 crisis on mutual fund performance in the Middle East’s largest market has received
less attention in the literature, necessitating further investigation. Thus, testing how fund perfor-
mance has been impacted by the COVID-19 crisis helps in understanding the behaviour of mutual
fund performance and the importance of equity mutual funds as an alternative for building
a personal investment portfolio during pandemics.

This paper is further divided into the following sections. The second section proceeds with
a literature review, while the third section presents data collection and methodology. The final
section provides the result discussion and conclusion.

2. Literature review

2.1. Performance measurement models and their application on Saudi funds

Previous studies have used several models to investigate mutual fund performance and its relation-
ship with respective benchmark indices. Jensen’s (1968) alpha risk-adjusted performance measure
uses Sharpe (1964) capital asset pricing model (CAPM) that draws the relationship between
a portfolio’s expected return and systematic risk. Several key studies have claimed that CAPM suffers
from theoretical and empirical flaws (Campbell & Vuolteenaho, 2004; Fama & French, 2004). These
studies have indicated that the single-risk factor model fails to capture all related risk factors that
affect an asset’s expected returns. Therefore, the single-risk factor model underestimates the
expected returns of portfolios, particularly those focused on value and small-cap stocks.

Fama and French (1993) extended the CAPM model by introducing two additional risk factors:
size and value. The size factor captures the risk of the systematic outperformance of small
companies on big companies, and the value factor captures the risk of the systematic outperfor-
mance of high book/market on low book/market stocks. The Fama and French (1993) three-factor
model reinforced the explanatory power of CAPM by 70-90%. Moreover, the Fama and French
(1993) three-factor model generates alphas that are closer to zero. The Carhart (1997) four-factor
model includes momentum as a fourth factor that captures the Jegadeesh and Titman (1993)
momentum anomaly. The average returns of winners minus the average returns of losers capture
the market anomaly of persistence in returns for firms with high returns in the previous year and
persistence in returns for firms with lower returns in the previous year.

Fama and French (2015) discovered patterns in the returns of stock portfolios related to profit-
ability and investment that cannot be explained by the three-factor model. Therefore, Fama and

French (2015) extended the Fama-French three-factor model by adding two new factors to capture
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the risk of profitability and investment. The five-factor model has up to 94% explanatory power
(Fama & French, 2015). Fama and French (2017) applied the five-factor model on the stock
markets of four regions: North America, Europe, and the Asia Pacific,' while Japan stands alone.
They constructed the portfolios of the five-factor model for each region as one market. Although
investment factors were redundant in Europe and Japan, asset pricing tests confirmed that the
five-factor model captures the pattern in average returns better than the three-factor model. Foye
(2018) conducted a comprehensive test of the Fama-French five-factor model in emerging markets
and found that the five-factor model outperformed the three-factor model in five markets in
Eastern Europe and five markets in Latin America. Asian markets did not generate significant
premiums for profitability or investment. The aforementioned literature has demonstrated the
superior performance of the Fama and French (2015) five-factor model compared to the previous
models in estimating portfolios’ expected returns in developed and some emerging markets.

Several studies have applied the CAPM and variant extended models on domestic-oriented mutual
funds in Saudi Arabia. Merdad et al. (2010) measured mutual fund performance managed by HSBC
between 2003 and 2010. Using the CAPM, Islamic-law compliant mutual funds underperformed TASI
by an alpha of —0.32%, compared to —0.17% for conventional mutual funds throughout the sample
period. BinMahfouz and Hassan (2012) applied the CAPM and Fama and French (1993) three-factor
models to measure mutual fund performance between 2005 and 2010. Their results show that the
risk-adjusted performance based on the single-factor and three-factor models did not seem to be
statistically significant for Islamic mutual funds and their conventional counterparts. Ashraf (2013)
used the CAPM on Islamic and conventional mutual funds using a data set from 2007 to 2011 and
found that the investment in Islamic funds in the Saudi market generates positive and significant risk-
adjusted performance. However, the results indicate that the Jensen’s alphas of their conventional
counterparts are insignificant. AlRahahleh and Bhatti (2017) used the CAPM and Carhart (1997) four-
factor model to investigate the performance of Saudi mutual funds between 2007 and 2016. Both the
models have demonstrated that mutual funds in Saudi Arabia outperformed the benchmark (TASI)
recording positive and significant alphas for all of the investigated funds throughout the sample
period. Alsubaiei (2021) measured Saudi mutual fund performance by the single-factor, three-factor,
and Carhart-four-factor models. While the single-factor and three-factor models generated statisti-
cally insignificant alphas, mutual funds have produced 0.012% positive and a significant alpha when
measured by the Carhart-four-factor model.

Only a few studies have examined the performance of Saudi-based mutual funds during exceptional
market conditions. Using subsample periods, AlRahahleh and Bhatti (2017) measured the perfor-
mance of Saudi mutual funds during different market volatility conditions (low, medium, and high-
volatility). Mutual funds outperformed the main market index only when the market was recording
low-volatility conditions. Mutual funds did not generate significant performance when the market was
volatile (medium to high). Although Merdad et al. (2010) found a negative performance of HSBC
mutual funds during the full sample period, both Islamic-law compliant and conventional mutual
funds generated significant positive alphas of 0.33% and 0.38%, respectively, during the global
financial crisis of 2008-2010. However, no study has focused on mutual fund performance during
the COVID-19 outbreak and its economic consequences, which has created uncertainty in Saudi
Arabia’s economy and requires special attention. Thus, this study is the first to consider measuring
mutual fund performance during a specific critical investment period. It is also the first study to
transcend the issues in the former performance measurement models by applying the recently-
developed Fama and French (2015) five-factor model to measure Saudi mutual fund performance.

2.2. Factors that impact mutual fund performance and the COVID-19 pandemic

Several factors impact mutual fund performance in Saudi Arabia. However, most studies on the
performance of Saudi mutual funds have compared the performance of Islamic-law compliant
mutual funds to that of conventional mutual funds. These studies have excessively focused on the
impact of compliance with Islamic law on fund performance. Examples of such studies include
Ashraf (2013), BinMahfouz and Hassan (2012), and Merdad et al. (2010). The inconsistent findings
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in previous studies may be due to differences in model selection and sample period. In a study that
examined several factors potentially affecting mutual fund performance, Alsubaiei (2019) found
that mutual fund performance has significant positive relationships with fund flows, size, and
management fees and significant negative relationships with fund age and oil price volatility.

The unprecedented wide-ranging economic repercussions of the COVID-19 pandemic have dis-
rupted normal operations in all economic sectors. Among others, the global equity market has been
considered to be one of the most impacted sectors in the global economy. This motivated most
researchers to uncover the impact of COVID-19 on stock pricing behaviour (Al-Awadhi et al., 2020;
Erdem, 2020; Mazur et al., 2021; Rahman et al., 2021; Xu, 2021). Using various approaches, such as
panel data analysis techniques, vector autoregression model, and event study methodology to
identify this impact, most of the research found that the stock returns have been negatively affected
by the COVID-19 pandemic. Moreover, Engelhardt et al. (2021); Gao et al. (2021) identified evidence of
the impact of COVID-19 on stock market volatility, and Zaremba et al. (2021) showed that responses
to COVID-19 affected market liquidity in emerging markets. Corbet et al. (2021) demonstrated that
Chinese designated COVID-19 and influenza indicators have substantially affected Chinese financial
markets, gold prices, the oil futures market, and the cryptocurrency market.

Other studies focused on the dynamic interaction in relationships between different markets and
correlation dynamics between stock returns amid the COVID-19 pandemic. Elgammal et al. (2021)
documented evidence of bidirectional return spillover effects between equity and gold markets, and
return spillover effects from energy returns to equity and gold returns, whereas Ajmi et al. (2021)
found bidirectional return spillover effects between energy market and equity market. More impor-
tantly, both studies found that return transmission relationships become more intense during the
COVID-19 outbreak. As such, So et al. (2021) analysed the relationship between Hong Kong’s stock
returns in four recent financial crises. Unlike the previous three financial crises, the increase in
systemic risk in the financial system during the COVID-19 outbreak led to a substantial increase in
the stock returns’ connectedness. Generally, these findings indicate the possibility of mutual fund
managers’ diversification opportunities being limited during the COVID-19 crisis.

A growth in COVID-19 cases impacts most stock returns in the Saudi market. Similar to all other
countries, the government of Saudi Arabia introduced counter-spread measures, such as tightening
or easing human movement and lockdown against COVID-19 depending on new confirmed cases.
These measures negatively affected the operational performance of the stock market. By confirming
the negative impact of COVID-19, Alzyadat and Asfoura (2021) recorded that TSAI returns is nega-
tively associated with the growth of new confirmed cases. The ongoing research in this area is
considering the impact of both changes in the number of cases as well as the number of fatalities
due to COVID-19. Atassi and Yusuf (2021) investigated how both indicators affect market perfor-
mance and found that the overall market responded significantly and negatively to an increase in
new confirmed cases, and insignificantly and positively to the growth in fatalities. To the best of our
knowledge, no a previous study has attempted to investigate the effect of the COVID-19 outbreak on
mutual fund performance.

Equity-investment fund managers employ their expertise to change the compositions of their
investments to reflect changing economy and market conditions to manage the risk of their
portfolio. By changing the compositions of the funds, they aim to provide the best diversification
and achieve superior performance for their investors (Bodie et al, 2010, p. 84). Thus, fund
managers have implemented a similar approach to minimise the adverse impact of COVID-19
on the funds’ performances. Therefore, the growth in new cases of COVID-19 may not affect the
performance of equity mutual funds significantly. However, considering the significant size of
energy companies in the Saudi stock market with the evidence of more intensified return trans-
mission relationships between the equity market and energy market during COVID-19 by
Elgammal et al. (2021) and the existing evidence of the impact of growth in COVID-19 cases on
the overall Saudi market by Alzyadat and Asfoura (2021) and Atassi and Yusuf (2021) may reflect
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Figure 1. Response of TASI
returns to the growth of COVID-
19 new confirmed cases from
March 2020 to December 2020.
The authors estimated and
analysed the variants in this
figure.
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a potential impact of the spread of COVID-19 in Saudi Arabia on mutual fund performance, which
has not yet been unearthed. Therefore, this study first builds on the methodologies of the recent
studies in asset pricing models, including Fama and French (2015, 2017); Foye (2018) to measure
mutual fund performance in Saudi Arabia. Then builds on the previous studies that investigated
factors affecting mutual fund performance in Saudi Arabia, including Alsubaiei (2019), Ashraf
(2013), BinMahfouz and Hassan (2012), and Merdad et al. (2010), and it considers the potential
impact of the growth of COVID-19 cases on mutual fund performance to examine the potential
impact of growth in COVID-19 cases, Islamic-law compliance, management fee, age of funds, and
size of funds on the Saudi mutual fund performance that is estimated by the recent Fama-French
five-factor model.

Figure 1 shows the returns of the main index of the Saudi market (TASI) and the growth of
COVID-19 new confirmed cases. It displays that the Saudi stock market was more sensitive to
the growth of COVID-19 new confirmed cases during the earlier stages of the virus spread in the
country. The figure shows that during the early weeks of the pandemic in Saudi Arabia, both the
growth of COVID-19 new confirmed cases and TASI returns experienced severe fluctuations in
opposite directions. After July 2020, the variants were in an opposite relationship but adopted less
intense fluctuations. Our inferences in Figure 1 are consistent with previous findings of Alzyadat
and Asfoura (2021) who measured the effect of COVID-19 on the main market index and found
that the adverse market reaction was stronger during the early stage of the COVID-19 pandemic.

3. Data and methodology

3.1. Data

This study used several secondary data sources to collect the required data. COVID-19 data in
Saudi Arabia (number of confirmed new cases and fatalities) were obtained from the Ministry of
Health’s COVID-19 daily report and the daily cases numbers were converted to weekly cases. Data
for fund net asset values (fund trading prices) and financial ratios were collected from the Refinitiv-
Eikon database. Out of the 254 existing public funds in Saudi Arabia, this study concentrated on 79
locally-oriented equity funds. The sampling processes excluded non-equity funds, funds that did
not invest locally, and consolidated funds. This study relies on weekly returns to avoid the noise in
the daily data. The study provides 43-time series return observations for each fund from March 5
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to December 31%t, 2020. The returns of 1-month SAMA bills? were taken as the risk-free rate of
returns, which is extracted from the website of the Saudi Central Bank.

3.2. Methodology

This study predicts that the economic repercussions of the COVID-19 outbreak have negatively
affected mutual fund performance. The impact of the COVID-19 outbreak is measured based on
the change in weekly new infections (CWI) and the change in weekly fatalities (CWF). To test the
hypothesised impact of the COVID-19 outbreak on mutual fund performance, this study applies the
model in equation 1.

Panel data regression analysis is the most appropriate approach. As the COVID-19 outbreak
occurred over a relatively long period, the use of panel data analysis technique allows for
identifying the impact of the outbreak over time and across funds. Furthermore, panel data
regression models control for both time-series and cross-sectional variation in the data. Thus, it
minimises estimation bias issues that could arise from heteroskedasticity and multicollinearity
(Baltagi, 2008). To identify the best approach for the estimation of equation 1, the study performed
the Chow (1960) test to compare pooled-OLS model and fixed-effect model; Breusch and Pagan
(1980) Lagrange multiplier test to compare pooled-OLS model and random-effect model; and
Hausman (1978) test to compare fixed-effect model and random-effect model. These procedures
of tests indicate the pooled-OLS regression estimation approach as the most appropriate approach
to investigate the impact of the COVID-19 on mutual fund performance. However, to test the
robustness, we also estimated equation 1 using a two-way fixed effects model controlling for both
the fund-and-time fixed-effect dummy variables along with the main independent variables, CWI
and CWF. The study estimated the models with heteroskedasticity robust standard errors.

k
Ri.t =aj+ ﬂ1C0V19t + Z ﬁkxi,k + Vit (1)
k=1

where R;; is mutual fund returns (unadjusted return calculated or risk-adjusted return estimated)
for “t" fund at week “t”, and the unadjusted return performance and the risk-adjusted return
performance are determined based on equations 2 and 4, respectively. q; is the intercept. The main
explanatory variables, CWI and CWF, are calculated separately based on equation 3 given the
growth rate and show how the COVID-19 cases fluctuated in the country. X;; is a vector of
explanatory variables that are used to control the fund-specific variables. It includes management
fee, size of the fund, age of the fund, and a dummy variable to represent compliance with Islamic
law. The management fee is the annual fee paid by the subscribers to managers as a percentage
of their investments. The natural logarithm of total net assets (TNA) held by a fund is taken to
proxy the size of the fund. Age is the number of years elapsed from the inception of a fund.
Islamic-law compliant is a dummy variable given 1 for funds defined as Islamic-law compliant by
Tadawul (Saudi Securities Exchange), and 0 otherwise.

The unadjusted return for the mutual funds and the market (TASI) can be calculated using the
equation given below.

Ru= (7 ) @

i(t-1)

where R represents unadjusted returns of the fund and market. Ln is the natural logarithm and P is
the price of “i"” funds and the market index at time “t”. D;; is dividends for fund i at week t (only
applied in the calculation of funds’ return).
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A modified version of the above equation has been used to measure the changes in COVID-19
cases (new infections and fatalities). The equation is separately estimated for the weekly change in
infections (CWI) and the weekly change in fatalities (CWF).

3)

Change in COVID Cases; = ln( COVID — 19Cases; )

COVID — 19 Casesj;_1)

To calculate the risk-adjusted return, it is necessary to isolate the other sources of risk that
generally affect fund returns. Therefore, this study uses Fama and French (2015) five-factor
model to measure the risk-adjusted return performance of mutual funds operating in Saudi
Arabia. Equation 4 reproduces the five-factor model that measures the variability in fund returns
that consider the risks of market risk premium, size, value, profitability, and investment. The study
separately estimated the ordinary least squares regression model for each equity mutual fund to
calculate the weekly risk-adjusted performance of funds.

(RF,‘_t - th) = aj + ﬁi,l (RM,t - Rﬂ) + ﬁ"‘stBt +ﬁ,’73HMLt + ﬁ,’ARMWt + ﬁ,-)SCMAt + Eit (4)

where (Rri; — Rg) is the fund’s risk premium measured as fund excess return recorded by the ith
fund for the period “t” over the risk-free return; (Ru; — Ry) is the market risk premium measured as
market excess return (TASI) over the risk-free return; a; represents the excess returns of fund i over
the market; Ry, is the risk-free rate of returns defined as returns of 1-month SAMA bills; 8 ; to 8 5 are
the estimated coefficients, which exhibit each fund’s risk exposure on each factor that identified the
sensitivity of the returns of fund i to the market risk and other risk factors: size (SMB), value (HML),
profitability (RMW), and investment (CMA). SMB; is the difference of returns on small and big diversi-
fied portfolios, HML, is the differences of returns of high and low book-to-market portfolios, RMW is the
difference of returns of portfolios of robust and weak profitability, and CMA is the difference of return
on stock portfolios of conservative and aggressive firms. &;; represents an error term.

The Fama and French (2015) five-factor model needs to construct portfolios by sorting the return
on size, value, profitability, and investment of each observed stock in the market. Therefore, stocks
are sorted into two size groups (big and small), three value groups (low, medium, and high), three
profitability groups (robust, medium, and weak), and three investment groups (conservatives, med-
ium, and aggressive). Stocks with a market capitalisation above the median of TASI capitalisation are
classified big and those below are classified small. By obtaining the 30™ and 70™" percentile of the
book-to-market ratio, operating profitability ratio, and investment growth ratios, stocks below the
30™ percentile are identified as low value, weak profitability, and conservative stocks, respectively;
above 70" percentile are classified as high valued, robust profitability, and aggressive investment
stocks, respectively; and between 30" and 70" as the medium in each sorting.

The study formed 18 portfolios from the above stock classifications to construct the risk factors.
To construct size and value factors, six portfolios (big-low, big-medium, big-high, small-low, small-
medium, and small-high) were formed based on the intersection of the two size groups and the
three book-to-market groups. Mimicking the same steps that are used for the size and value
factors, six portfolios (big-weak, big-medium, big-robust, small-weak, small-medium, and small-
robust) were formed for the size and profitability factors. Another six portfolios (big-conservatives,
big-medium, big-aggressive, small-conservatives, small-medium, and small-aggressive) were
formed for the size and the investment factors. The SMB is calculated as the average of the
three joint size factors produced in each previous sorting. Then, the value-weighted return of
portfolios was taken as the corresponding values of each factor in the model. Table 1 shows the
values for the risk factors that were identified.
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Table 2. Summary statistics of the main variables

Variable Obs. Mean Std. Dev. Min Max
Fund 3,397 0.00414 0.03079 -0.24583 0.13303
unadjusted

return

Fund risk- 3,397 0.00150 0.01299 -0.09026 0.08896
adjusted return

Islamic-law 3,397 0.70886 0.45435 0.00000 1.0000
compliance

Management 3,397 0.03897 0.01019 0.02130 0.06850
fee

Age 3,397 11.8860 7.44027 1.0000 29.000
Size 3,397 17.5118 1.94670 8.94197 21.55116
CWI 43 0.12262 0.51165 -0.40668 2.07944
CWF 41 0.10066 0.36798 -0.31187 1.79175
TASI unadjusted 43 0.00352 0.03767 -0.16099 0.74098
returns

Fund returns are identified as unadjusted returns measured by equation 2 and risk-adjusted returns are the funds’
excess returns over TASI estimated by equation 4. CWI is the weekly change in COVID-19 new confirmed cases and
CWEF is the weekly change in the number of COVID-19 fatalities. Islamic law is a dummy variable that signals 1 for
funds that follow Islamic laws in their investments. The management fee is the percentage of the annual fees paid by
subscribers to the managers of funds. The fund’s age is the number of years it has been in operation. Size is the
natural logarithm of the TNA of the fund.

4. Descriptive statistics

Tables 2 and 3 present the descriptive statistics and the pairwise correlations of the test variables,
respectively. During the COVID-19 period from 5% March to 31 December 2020, equity mutual funds
gained an average unadjusted return of 0.41% compared to 0.35% for the overall market (TASI) and
experienced a slightly lower standard deviation of 3.07% compared to the market’s 3.76%. On
average, mutual fund managers in Saudi Arabia provided their investors with higher returns asso-
ciated with lower risk compared to the market during the COVID-19 crisis. The average of CWI and
CWF was 12.26% and 10.06%, respectively. The pairwise-correlation coefficients for variables show
that there is no significant multicollinearity between the dependent variables.

Table 4 presents the descriptive statistics of risk factors that were used as the explanatory
variables in the Fama and French (2015) five-factor model (Equation 4). TASI’s average risk
premium during the sample period was 0.34%. The size factor indicates that, on average,
a portfolio that invests in small firms outperforms a portfolio that concentrates on big firms by
0.1%. The mean of investment factor suggests that holding a portfolio of conservative firms would
outperform a portfolio that contains aggressive firms by 0.03%. The value factor indicates that
a portfolio of value firms underperforms a portfolio of growth firms by 0.55%, and the profitability
factor shows that a portfolio of robust profitability firms also underperforms a portfolio of weak
profitable firms by approximately 0.06%. The estimated correlations’ coefficient for factor variables
revealed that there is no significant multicollinearity among them.

5. Empirical analysis

Table 5 summarises the estimated Fama-French five-factor model given in equation 4. The esti-
mated R square shows that the model explains approximately 75% of the equity mutual fund
returns. The estimated coefficient for the market risk premium (TASIRP) shows a significant positive
relationship with the mutual fund return. The estimated market systematic risk revealed that the
1% increase in market excess return leads to a 0.68% increase in mutual fund return, indicating
that funds are less volatile than the overall market return. The results also show that the size and
the value factors have a significant positive association and the profitability factor has a significant
negative association with fund returns. Furthermore, Table 5 also records a statistically significant
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Table 5. OLS-regression of the fund excess return on the Fama-French five-factor model,

March 2020 to December 2020

Funds Coef. Std. Err. t.stat p-value 95% Conf. Interval
excess

returns

TASIRP 0.681623 0.020063 33.97 0.000 0.641679 0.721567
SMB 0.044372 0.015226 2.91 0.005 0.014057 0.074686
HML 0.072747 0.012014 6.06 0.000 0.048828 0.096666
RMW -0.09052 0.014127 -6.41 0.000 -0.118655 —0.062403
CMA -0.16150 0.014449 -1.12 0.267 —0.044918 0.012617
Cons 0.001507 0.000187 8.03 0.000 0.001134 0.001881
Obs = 3,397 F=295.46 Rsgr=0.7511 | Prob = 0.000 Root MSE = 0.01538

TASIRP is the market risk premium measured as the return of TASI minus the 1-month SAMA-bills rate of returns. SMB
is the difference in returns of small stock portfolios and the big stock portfolios; HML is the difference in returns of the
portfolios of high book-to-market ratio and low book-to-market ratio; RMW is the difference in returns of the
portfolios of robust operating-income ratio and weak operating-income ratio; CMA is the difference in returns of
the portfolios of conservative asset-growth ratio and aggressive asset-growth ratio.

alpha coefficient of 0.15% on mutual fund returns in Saudi Arabia during the study period. Mutual
funds gaining a significant and positive risk-adjusted return of 0.15% contribute to the theory of
superior mutual fund performance during financial crises in developed markets (Kosowski, 2011;
Moskowitz, 2000). It also supports the findings of a better performance of Saudi Arabian mutual

Table 6. Pooled-OLS regression of funds unadjusted return on CWI and CWF

Funds (1) (2) (3) (4)
unadjusted
return
performance
CWI —0.0312*** -0.0312***
(0.001) (0.001)
CWF 0.0115*** 0.0115***
(0.000639) (0.000639)
Islamic-law 0.0012003*** .0008585
compliance (0.0003969) (0.0006222)
Management fee -0.0228434 -.024163
(0.0259617) (0.0324982)
Age 0.0000415* 0.00006
(0.0000244) (0.0000305)
Size -0.0001254 0.0000876
(0.000106) (0.0001581)
Constant 0.007963*** 0.0097071*** 0.0070695*** 0.0057852*
(0.000) (0.0025892) (0.0002733) 0.0034642
Obs 3,397 3,397 3,239 3,239
R-sqr 0.2689 0.2692 0.0353 0.0358
F 943.81 240.72 321.04 80.01

Fund unadjusted return is the dependent variable. Independent variables are CWI, CWF, Islamic law, management
fee, age, and size. Islamic law is a dummy variable signals 1 for funds that follow Islamic laws in their investments.
Management fee is the percentage of the annual fees paid by subscribers to the managers of funds. The fund’s age is
the number of years it has been in operation. Size is the natural logarithm of TNA. The model is estimated with
heteroscedasticity robust standard errors (in parentheses). ***,*** Represent statistical significance at 1%, 5%, and
10% levels, respectively.
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funds during a financial crisis (Merdad et al., 2010). More importantly, the findings show evidence
that mutual funds can still generate significant positive risk-adjusted returns even after controlling
for two additional risk factors of profitability and investment that have never been considered in
previous studies. As the results of the current study show that the profitability risk factor is
statistically significant, this factor may play a dominant role in Saudi mutual funds’ expected
returns which necessitate considering it in future research for precise performance measurement.
However, the results contradict other studies by Mirza et al. (2020); Péstor and Vorsatz (2020),
which reported that mutual funds are significantly underperforming their benchmarks in developed
markets during the COVID-19 pandemic. The contradiction with these studies may be attributed to
the classification of market development as Huij and Post (2011) demonstrated better performance
of mutual funds operating in emerging markets compared to those operating in developed
markets.

Table 6 presents the estimated pooled-OLS regression model given in equation 1, which investi-
gates the impact of CWI, CWF, and controlling variables on mutual fund unadjusted returns. The
selection of independent variables for estimation includes the following: (1) only CWI in the model; (2)
both CWI and other fund-specific variables in the model; (3) only CWF in the model; and (4) both CWF
and other fund-specific variables in the model. As shown in Table 6, CWI had a significant negative
effect of —=3.12% on the mutual fund unadjusted returns in models (1) and (2). The association
between CWI and unadjusted returns does not change estimations with CWI in model (2) even after
including the controlling variables. These results confirm the significant and negative effect of the
COVID-19 outbreak on the mutual fund unadjusted returns. The extended analysis of the impact of the
COVID-19 outbreak on individual mutual funds’ unadjusted returns is discussed later in this paper. The
significant positive effect of Islamic-law compliance on mutual fund performance during the COVID-
19 crisis is consistent with Merdad et al. (2010) findings of better performance of Islamic-law com-
pliant mutual funds during the financial crisis due to higher compensations for riskier holdings by these
mutual funds. Furthermore, this study found that the age of funds has a significant positive effect on
the mutual fund performance during the COVID-19 crisis, indicating a better performance of long-time
experienced managers during the financial crisis, and this is in contrast to the negative effect of funds’
age documented by Alsubaiei (2019) in the long-time framework study.

In contrast to the findings of the regression that used CWI as an explanatory variable, the
regression that sought the association of CWF on unadjusted return reordered a positive associa-
tion between unadjusted return and the CWF. As explained by Bodie et al. (2010), forward-looking
investors use current information to predict future market conditions. Therefore, it can be assumed
that investors in the market have predicted the CWF based on the CWI in advance according to the
available wide-world average mortality rate of 2.36% (Worldometers 2021). Investors immediately
react to CWI, expecting a similar mortality rate in the future. However, the actual mortality rate in
Saudi Arabia which started developing 3 weeks following the infection was 1.60% (Worldometers
2021), which was remarkably lower than what was initially assumed. Therefore, the positive
coefficients recorded for the CWF may be evidence that the market is adjusting its overestimation
of fatalities in advance and reacting to it as positive news.

Table 7 shows the pooled-OLS regression estimation of equation 1 that quantifies the impact of
CWI, CWF, and control variables on the mutual fund risk-adjusted returns. The following indepen-
dent variables were chosen for the estimation procedure: (1) only CWI model; (2) both CWI and
other controlling variables model; (3) only CWF model; and (4) both CWF and other controlling
variables model. Similar to the findings of the unadjusted return, the CWI was significant and had
a negative impact on the mutual fund risk-adjusted returns. On average, for every 1% increase in
new cases, fund risk-adjusted performances declined by approximately 0.0063%. The results
remained consistent even after adding fund-specific controlling variables. This study did not find
sufficient evidence on the impact of other controlling variables on the mutual fund risk-adjusted
returns during the study period except for Islamic-law compliant mutual funds which are generally
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Table 7. Pooled-OLS regression of fund risk-adjusted returns on growth in CWI and CWF

Funds risk- (1) (2) (3) (&)
adjusted returns
performance
CWI -0.00626*** -0.00626***
(0.00061) (0.00061)
CWF 0.00079* 0.00079* (0.00042)
(0.00042)
Islamic-law 0.00067* (0.00037) 0.00026 (0.00047)
compliance
Management fee -0.00976 (0.01855) -0.01189 (0.02153)
Age 0.000006 (0.00003) -0.00002 (0.00003)
Size -0.0000714 —-0.000002
(0.0001) (0.00013)
Constant 0.0022*** 0.0033* (0.00190) 0.0022*** 0.00285 (0.00246)
(0.00020) (0.00020)
Obs 3,397 3,397 3,239 3,239
R-sqr 0.0608 0.0614 0.0006 0.0012
F 104.49 24.53 3.65 1.12

Funds risk-adjusted return is the dependent variable. Independent variables are CWI, CWF, Islamic law, management
fee, age, and size. Islamic law is a dummy variable signals 1 for funds that follow Islamic laws in their investments.
Management fee is the percentage of the annual fees paid by subscribers to the managers of funds. The fund’s age is
the number of years it has been in operation. Size is the natural logarithm of TNA. The model is estimated with
heteroscedasticity robust standard errors (in parentheses). ****** Represent statistical significance at 1%, 5%, and
10% levels, respectively.

Table 8. Entity-and-time fixed effect regression model of funds unadjusted return, and funds

risk-adjusted return on CWI and CWF

Funds Funds Funds risk- Funds risk-
unadjusted unadjusted adjusted returns | adjusted returns
returns returns
CWI -0.0560*** —0.00356***
(0.00176) (0.00074)
CWF 0.02213*** 0.00168*** (0.00054)
(0.00077)
Fund-fixed-effect Yes Yes Yes Yes
dummy variable
Time-fixed-effect Yes Yes Yes Yes
dummy variable
Constant —0.00158 (0.00179) 0.01136*** 0.00372*** 0.00430***
(0.00108) (0.00137) (0.00111)
Obs 3,397 3,239 3,397 3,239
R-sqgr 0.8015 0.7325 0.2787 0.2392
F 59.80 51.36 8.54 8.42

t i
Rit = o + 8;Cov19; + > Dy + > D; + Uj, Fund unadjusted returns and funds risk-adjusted return are the dependent
t=2 i=2
variables. Independent variables are CWI, CWF, D; is a set of time fixed-effect dummy variables, and D; is fund fixed-
effect dummy variables. v;; is error term. The model is estimated with heteroscedasticity robust standard errors (in

parentheses). ****** Represent statistical significance at 1%, 5%, and 10% levels, respectively.

compensated for holding riskier equities (Merdad et al., 2010). The CWF impacts the mutual fund
risk-adjusted performance at a 10% significance level as shown in models (3) and (4).
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Table 9. The impact of COVID-19 outbreak on returns of the market and the 79 mutual funds

Status Fund Coefficient Number of funds As a percentage of 79
Status

(1)Significantly higher Coef. >—0.0338 3 3.8%

(2) No significant Coef. =—0.0338 71 89.8%

difference

(3) Significantly lower Coef. <—0.0338 5 6.4%

Total 79 funds ' 100%

Table 9 provides the overall outcomes of the Wald test which compares the impact of the COVID-19 outbreak on the
market and the 79 mutual funds. Funds with coefficients significantly higher than —.0338 were counted in the first row,
funds with coefficients that do not significantly differ from —.0338 were counted in the second row, and funds with
coefficients significantly lower than —.0338 were counted in the third row. The study only considers a significance level
of 95%.

The results of this study provide unprecedented evidence confirming the impact of the spread of
COVID-19 cases as a new factor negatively impacting equity mutual funds’ unadjusted and risk-
adjusted returns in Saudi Arabia. The current findings are consistent with previous studies of
Alzyadat and Asfoura (2021); Atassi and Yusuf (2021) that measured the impact of the COVID-
19 outbreak on the Saudi main market index and sub-indices. The negative impact of the COVID-
19 outbreak across mutual funds shows evidence of low-resilient in mutual funds unadjusted and
risk-adjusted returns to the economic restrictions associated with the spread of COVID-19. This
significant and negative association could have resulted due to the counter-assets choices made
by the fund managers to overcome the negative effect of COVID-19. The general characteristics of
holdings can be inferred from the coefficient signs in Table 5. The significant positive SMB indicates
mutual funds’ net exposure to small-cap stocks (Omri et al., 2019), which were indeed affected
significantly and negatively during the COVID-19 crisis. The net exposure to small-cap stocks by
Saudi mutual funds during the crisis could be a reason for the negative impact of the increase in
COVID-19 cases on risk-adjusted returns across mutual funds. However, no information is publicly
available on managers’ specific equities selection behaviour to verify this claim.

To conduct a robustness test for estimations of equation (1), we replaced the fund-level controlling
variables with fund-fixed effects and time-fixed effects dummy variables. Table 8 shows the estimated
results of the model, which confirms that CWI continued to have a significant negative impact on both
mutual fund unadjusted return and mutual fund risk-adjusted performance. Moreover, the results
show that the impact of CWF continued to be significant and positive. The results in Table 8 confirm
that the above estimations in Table 6 and Table 7 are not biased due to the omitted variables.

After documenting the negative impact of the COVID-19 outbreak across mutual funds’ perfor-
mances, the study focuses on the success of individual mutual fund managers to alleviate the
consequences of the COVID-19 outbreak on fund performance under their management in com-
parison to market portfolio (passive-investment strategy). Such an analysis identifies the existence
of individual funds that constructed crisis-defensive portfolios. Therefore, the study tests the
impact of growth in COVID-19 new confirmed cases on the unadjusted returns of individual mutual
funds, and then test if this potential impact on individual mutual funds is significantly different
from the impact on returns of the market portfolio (TASI).

The regression model given in equation 5 is employed to regress TASI returns on CWI, and
regress mutual fund returns separately on CWI. The estimated regression coefficients of each fund
are post hoc combined with estimated TASI regression coefficients using Weesie (1999) seemingly
unrelated estimation approach. The estimated regression slope of TASI returns on CWI is —0.0338
and significant at the 99% significance level. This slope is used as a benchmark to distinguish the
funds with significantly different slopes. The estimated regression slopes of the 79 mutual funds on
CWI range between —0.00296 and -0.0617, and they are significant at least on a 95% significance
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Figure 2. Time series returns’
movements for all sectors in
the Saudi market from
March 5" to December 31%,
2020. The authors estimated
and analysed the variants in
this figure.

Sectors Returns

! T T T T T T
3/1/2020 5/1/2020 7/1/2020 9/1/2020 11/1/2020 1/1/2021

Date
— Energy/Health Care & Equip —— Capital Goods/Banks
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— Retailing/Real Estate Mgmt & Devt —— Food & Beverages
Pharma & Biotech Financials & Inv
— Software & Svc. —— Utilities
—— Materials —— Commercial & Professional Svc.
Consumer Durables & Apparel Media and Entmt
Food & Staples Retailing

level. To identify the funds that were impacted by the COVID-19 outbreak significantly different
than the market portfolio, the study performs Wald test of HO: Bﬁ = Brast that rejects the null
hypothesis if Clogg et al. (1995) Z-score in equation (6) is larger than the appropriate y? threshold.
Table 9 summarises the final outcomes of coefficients equality.® In the table, funds with slope
coefficients that are significantly higher than the slope of the overall market (-0.0338) are counted
in the first row, not significantly different are counted in the second row, and significantly lower
are reported in the third row.

Ri=a -‘rﬂCOVlgt + &t (5)

_ /}ﬁ — Brast

2. 2
\/ %fi T Ofast

where R; is the fund and TASI unadjusted returns calculated in equation 1 at week t, a is the
intercept of the model, the independent variable Cov19 is CWI, and ¢; is the error term. ﬁﬂ and fras
are the estimated regression slopes of i fund returns and TASI returns on growth in COVID-19
cases respectively. &,Z, and 6%, are the standard error of the estimated slopes, respectively.

z

The growth in COVID-19 cases negatively impacted the return for all 79 funds in the sample. The
responses of most mutual funds’ (71 out of 79) returns to CWI do not significantly differ from the
response of the main market portfolio. The well-diversified holdings of stocks across all industries by
most mutual funds may be the reason for the equal negative impact of COVID-19 on funds and the
overall market. Industries’ return movement in the Saudi Arabia stock market presented in Figure 2
displays strong correlations between the returns of most industries during the COVID-19 crisis.* It is
evident that irrespective of the industries or stocks, COVID-19 brought similar impacts on the
performance of every investment. The higher connectedness of stock returns during the COVID-19
crisis compared to three other crises was confirmed in the Hong Kong stock market (So et al.,, 2021).
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Out of 79 mutual funds, five funds were able to beat the market in managing the probable
negative impact of COVID-19. These funds are mainly invested in essential goods and services
industries, such as food production, food and staples retailing, utilities, and health care equipment
and services. These industries are considered essential in every situation such as a pandemic and
natural disasters. Therefore, stocks in these industries may not have suffered during the COVID-19
times compared to other industries. Consequently, even without rebalancing their portfolios, such
funds could have faced the minimum impact of COVID-19. In addition, actions taken by mutual
fund managers could also have reduced the negative impact of COVID-19. This indicates that only
mutual funds invested in essential services may provide investors with capital-defensive invest-
ment options during a pandemic era. Non-essential industries and services were heavily impacted
by health measures introduced to mitigate the spread of COVID-19. Three funds that mainly
invested in energy, commercial and professional services, and real estate management and
development stocks recorded a significantly higher negative impact compared to the overall
market. The current findings may assist subscribers to mutual funds to allocate their investments
during pandemics or similar natural disasters. However, they must also consider their long-term
and short-term investment goals. Although mutual funds excessively invested in non-essential
industries were impacted more during COVID-19, and those invested in essential industries and
services were less impacted, the stock market always generously compensates riskier investments.

6. Conclusion

The outbreak of COVID-19 has impacted economic activities globally and most financial markets
have witnessed severe uncertainty. This study measured the unadjusted return and risk-adjusted
performance of actively-managed mutual funds during the COVID-19 crisis. On average, mutual
funds in Saudi Arabia gained an unadjusted return of 0.414% compared to an unadjusted return
for the main market (TASI) of 0.352%. This study is the first to apply the Fama and French (2015)
five-factor model to measure the risk-adjusted performance of active mutual funds in Saudi
Arabia. The model is strongly significant and explains approximately 75% of the equity mutual
fund returns variation. Most importantly, the mutual funds gained a significant positive alpha of
0.15% and it shows the solid mutual fund performance during the COVID-19 period.

After measuring the performance of active mutual funds, this study used panel data analysis to
measure the impact of CWI and CWF on unadjusted return performance and risk-adjusted perfor-
mance of equity mutual funds. The findings suggest that CWI had a significant and negative impact
on unadjusted returns and risk-adjusted returns. However, CWF cases had a significant and positive
impact on unadjusted returns as fatalities seemed to be lesser than previous expectations. Only a few
individual mutual funds provided investors with capital-defensive investment options during the
pandemic and focused their investments on sectors of essential goods and services, including food
production, food and staples retailing, utilities, and health care equipment and services. Future
research may conduct advanced analysis of the connectedness between stocks during COVID-19
(So et al., 2021) or the spillovers between multiple financial markets (Ajmi et al., 2021; Elgammal
et al,, 2021) in the Saudi context and then link between these potential intensified contagions and
equity mutual fund performance.
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