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Highlights

* Significant impact of COVID-19 elements on the Fama and France
(1993) three-factor model, which significantly increases the explanatory
power of the model.

* The market react more strongly to an increase in COVID-19 cases
than to a decrease in COVID-19 cases;

* Significantly increasing the explanatory power of the model for stock
returns by incorporating the COVID-19 outbreak and corporate
immunity into the three-factor model of Fama and French (1993);

* The unprecedented impact of global crises on world financial
markets;

Abstract

This study examines the Fama and French (1993) three-factor model by
incorporating the asymmetric effects of the COVID-19 outbreak and firm-
level immunity factors to better explain stock returns. The research utilizes
monthly data from 5,256 companies listed on the Tehran Stock Exchange
during the years 2020 to 2022. The findings indicate that adding the impact
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of the COVID-19 outbreak to the Fama-French model significantly
enhances its explanatory power regarding expected returns. Specifically,
the model shows that an increase in COVID-19 cases leads to a decrease
in stock returns, while a decline in cases results in higher stock returns.
Furthermore, the inclusion of firm-level immunity factors further
strengthens the model's explanatory power. This combined approach, by
accounting for industry-specific vulnerabilities and corporate resilience,
provides a more accurate understanding of market dynamics during the
pandemic. The results highlight the importance of incorporating pandemic-
related variables and firm-specific factors into the model to better capture
variations in stock returns. The revised model offers a more comprehensive
understanding of market behavior during the pandemic and provides
valuable insights for investors and analysts navigating the complexities of
financial markets during global crises.

Keywords: COVID-19 Outbreak, Firm Immunity, Fama-French Model, Stock
Returns.
JEL Classification: G12 - G14 - 118

Introduction

Forecasting stock returns has long been a central yet challenging
issue in financial research. Scholars have continuously sought to
develop more robust models to explain stock market behavior and
investor decision-making (Behra et al., 2024; Botska et al., 2023).
Among the key determinants of stock returns, risk plays a
fundamental role. The Capital Asset Pricing Model (CAPM),
introduced by Sharpe (1964) and Lintner (1965), was the first formal
attempt to describe the relationship between systematic risk and
expected return. Later, Fama and French (1993) extended this model
by incorporating two additional factors—firm size (SMB) and book-
to-market ratio (HML)—and showed that their three-factor model
explained a greater proportion of cross-sectional stock return
variations than CAPM. However, subsequent studies (Fabozzi &
Francis, 1978; Bos & Newbold, 1984) revealed that beta is not
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constant over time and is influenced by microeconomic and
macroeconomic conditions such as inflation and business cycles.
Empirical evidence (Engle, 1982; Andersen et al., 2001) further
indicates that volatility is time-varying, and investor behavior is not
always rational (Malkiel, 2011; Karaban & McGuire, 2012). These
findings highlight the need to refine traditional asset pricing models
by incorporating behavioral and dynamic risk factors.

The COVID-19 pandemic represented a major global shock that
exposed the limitations of conventional financial models. As a
macroeconomic disruption, it created unprecedented uncertainty,
altered risk dynamics, and triggered extreme market volatility
(Szmaga, 2014; Yan et al., 2020). Hence, integrating a COVID-19
risk factor into return prediction models—particularly the Fama—
French framework—has become crucial. Recent studies (Horvath &
Wang, 2021; Diaz et al., 2021; Donnell et al., 2023) found that the
pandemic significantly affected the model’s explanatory power,
changing the relative importance of size and value factors.
Moreover, the pandemic’s impact on financial markets was
asymmetric. Some firms demonstrated strong adaptability and
resilience, while others with weaker liquidity or dependence on
vulnerable sectors suffered greater losses (Baker et al., 2020; Ding
etal., 2021). This heterogeneity underscores the concept of corporate
immunity (resilience)—the ability of firms to withstand and adapt to
economic shocks (Huang et al., 2021). Incorporating this variable
can enhance asset pricing models’ explanatory power during crises.
Against this backdrop, the present study investigates whether adding
the COVID-19 risk factor and firm resilience variable to the Fama
and French (1993) model improves its ability to explain expected
stock returns in the Tehran Stock Exchange. The Iranian market, like
many emerging markets, experienced high volatility, abnormal
returns, and emotional investor behavior during the pandemic,
making it an ideal case for this analysis.

The novelty of this research lies in three aspects. First, it provides
the first quantitative examination of asymmetric (positive and
negative) effects of COVID-19 on Tehran Stock Exchange returns,
while prior Iranian studies have focused only on symmetric impacts.
Second, it introduces corporate resilience as a new moderating factor
in the Fama—French model to capture firm-level differences in
response to crises. Third, it tests the stability and adaptability of the
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model under abnormal market conditions, evaluating its relevance
during economic turmoil.

The expected results will offer valuable insights into the behavior of
stock returns and risk during crises. Practically, the findings can help
investors identify resilient firms with stronger growth potential and
assist policymakers in designing effective support measures. By
extending the Fama—French model with crisis and resilience factors,
this study contributes to the advancement of asset pricing theory,
enhances the predictive accuracy of financial models, and provides
a framework for analyzing market behavior under systemic shocks
such as COVID-19.

Methodology

Research Method

This study is applied in nature and employs a descriptive—analytical
approach based on econometric modeling and inferential analysis.

Data were collected from library and documentary sources,
including CODAL, the Tehran Stock Exchange, the Central Bank of
Iran, and the Statistical Center of Iran. The statistical population
comprises firms listed on the Tehran Stock Exchange during 2019-
2022, with 5,256 firm-month observations selected after screening.

The Capital Asset Pricing Model (CAPM), developed by Sharpe and
Lintner based on Markowitz’s work, originates from the principles
of Modern Portfolio Theory (MPT). The model divides asset risk
into systematic and unsystematic components, demonstrating that
investors can achieve higher returns through portfolio diversification
without increasing overall risk. CAPM is one of the fundamental
models in finance, explaining the relationship between risk and
expected return. The CAPM equation is expressed as relation (1):

E(R) = R+ B(Rm — Rf) + & \
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variation in expected returns (Black et al., 1972; Fama & MacBeth,
1973). Despite criticisms regarding its assumptions and limited
explanatory power of beta, CAPM remains a key framework in
finance. Fama and French (1993) extended it by adding two firm-
specific factors—size (SMB) and book-to-market value (HML)—
forming the three-factor model that better explains stock return
variations.The original Fama and French (1993) three-factor model
IS presented as equation (2) below:

(Rit = Rge) = Bo + B1(Rmt — Rpee) + B2SMB + B3HML Y

where R;is the stock return, SMB is the size factor, and HML is the
book-to-market (value) factor.

During the COVID-19 pandemic, traditional asset pricing models
faced unprecedented economic shocks that affected stock returns
differently across firms and sectors. Studies have shown that
incorporating a COVID-19-related factor into the Fama and French
(1993) three-factor model captures additional variations in stock
returns not explained by the traditional factors. This enhanced model
provides a more comprehensive understanding of return drivers
during periods of significant economic disruption.

(Rit — Rgp) = Bo + B1(Rmt — Rpr) + B2SMB
+BsHML + B, Covid19 + B, Covid19*
+ B¢Covid19™ + ¢

where R;.is the stock return, Rris the risk-free rate, (R, — Ry¢)is
the market risk premium, SMB is the size factor, HML is the book-
to-market (value) factor, Covid19;, represents COVID-19,
Covid19*denotes increasing COVID-19 cases, Covid19~denotes
decreasing COVID-19 cases, and €is the model error term.
Corporate immunity, defined as a firm’s ability to withstand external
shocks, has emerged as a new factor influencing performance during
crises. Consequently, integrating COVID-19 and corporate
resilience into the Fama and French (1993) model provides a more
comprehensive framework for understanding stock
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returns during crises and offers a theoretical basis for these new
factors.The model incorporating corporate immunity effects is as
follows:

(Rit = Rge) = Bo + B1(Rme — Rpe) + B2SMB
+ B3HML + B,Covid19 X Size
+ B;Covid19 x Cash
+ B¢Covid19 X LEV
+ 3,Covid19 x ROA
+ BgCovid19 X BS
+ ByCovid19 x INBD
+ 10Covid19 x CSR
+ B11Covid19 x GDP + ¢

According to Ding et al. (2021) and Huang et al. (2021), corporate
immunity includes variables such as financial capacity, corporate
governance, and social and economic responsibility.

Conclusion

Incorporating asymmetric COVID-19 effects and corporate
immunity into the Fama-French model significantly enhances
understanding of how unprecedented global crises affect financial
markets. The traditional Fama-French three-factor model (1993) has
long explained stock returns via market risk, size, and value factors;
however, COVID-19 introduced unique challenges, highlighting the
need for a model capturing dynamic, uneven shocks across sectors
and firms. Adding the COVID-19 factor increased the model’s
explanatory power from 31% to 37%, reflecting the pandemic’s
significant impact on financial markets and investor behavior,
capturing previously unaccounted-for systemic risk. The market
reacted asymmetrically: rising COVID-19 cases significantly
reduced stock returns, while declining cases boosted them,
confirming the pandemic’s uneven effects, consistent with Ding et
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corporate immunity factors further increased explanatory power to
41%, allowing a more comprehensive analysis of stock returns
during crises by integrating economic and behavioral factors. The
improved model captures market fluctuations and systemic risks
more accurately. Practically, portfolio managers can optimize
allocations by identifying firms and sectors performing better or
worse during global disruptions, analysts can evaluate asymmetric
pandemic impacts for more precise market predictions, institutional
investors can adjust strategies considering global shocks, and
policymakers can design effective interventions to maintain stability.
Methodological considerations include the assumption of uniform
risk behavior across industries, difficulty in separating pandemic
effects from other macroeconomic variables, the focus of the model
on long-term returns while the study emphasizes short-term crisis
dynamics, and timing lags between events and market reactions.
Overall, the enhanced model provides a robust framework for
understanding stock returns under extreme global crises and
underscores the need to update traditional financial models with
context-specific factors.
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