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Abstract. The diagnosis of the first case of a novel coronavirus in the United 

States on January 21, 2020, caused considerable volatility in the This paper col-

lects a large amount of data and conducts regression analysis to examine the ex-

tent of the impact on industry market returns through a five-factor Fama-French 

model that looks at five aspects: market, size, the ratio of total shareholders' eq-

uity to market capitalization, a firm's ability to make money, and a firm's in-

vestment style, and draws four conclusions: investors' propensity to invest be-

fore and after the epidemic is reversed in the face of firms with high and low 

book-to-market ratios. The significance of the element of corporate profitability 

on industry returns was reversed before and after the epidemic; people's in-

vestment preferences were more inclined to invest in positive companies after 

the epidemic; and the two factors of market and firm size had a significant im-

pact on industry returns both before and after the epidemic. The study found 

that the New Crown epidemic, a black swan event, had a significant impact on 

the condiment industry, and investors should avoid investing in related compa-

nies and could make short-term investments in companies whose main business 

is related to eggs. 
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1 Introduction 

1.1 Background 

-
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In the CAPM model proposed by William Sharpe, Jack Treynor, and others, it is ar-
gued that among the many risk parts, only the market part, which is systematic risk,
has an impact on the expected return on equities[1-2]. In 1993, Fama and French, in
their study of past market returns in the US, scope of business production, operation
and so on (SMB) and the market capitalization-to-book ratio factor (HML) also affect
the expected return of the portfolio, and proposed the FF three-factor model[3-8].
With the development of socio-economic development, to have a better explanation
of market returns, Fama and French, after analyzing the data, found that the profitabil-
ity factor and investment style factor would also have an impact on market returns, so
a five-factor model with stronger explanatory power was proposed in 2015[9-15].
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With the outbreak of the New Crown epidemic, which has adversely affected global
economic development, the lack of labor elements on US farmland as a major agricul-
tural country, the decline in agricultural production, and the decrease in exports, a
series of factors have led to the US agricultural sector economy being in a weak posi-
tion, drawing the attention of investors in the US agricultural sector.

1.2 Related Research

Foye collected a large amount of data from different countries and tested the explana-
tory power of the five-factor model against the three-factor model. The five-factor
model was found to be stronger than the three-factor model in Latin America; howev-
er, in Asia, the effect of the investment and profitability factors was not significant
[10-12].

Dirkx and Peter used a five-factor model to test the explanatory power of the mar-
ket part, value part, size part, investment style part, and profitable part on market
returns by collecting monthly data from the German market for 18 years from 2002,
augmented by the momentum factor. The profitability and investment style factors
were found to be insignificant in explaining market returns[13].

Blitz, Hanauer et al. show the difference between the explanatory strength of the
three-factor model and the five-factor model and conclude that the five-factor model
does explain market returns more strongly than the three-factor model, in addition to
finding that not only are momentum effects not included in the five-factor model, but
also the explanatory strength of the investment style and profitability factors on mar-
ket returns is not very In addition, it is also found that not only are the momentum
effects not included in the five-factor model, but also the explanatory power of the
investment style and profitability factors on market returns is not very significant[9].

Lam used both time series and cross-sectional tests to investigate which of the
CAPM models and a three-factor model nominated by Fama and French to explain
industry proceeds further acerbic, concluding that the strength of the two models was
not absolute but relative[8].

Nartea et al. collected relevant data from New Zealand to describe the differences
between the CAPM model, the FF three-factor model, and a model with four factor
proposed by Carhart. The size-to-book-to-market ratio was first arranged in a 2X3
format to see the impact of the size factor and book-to-market ratio factor on the vola-
tility of industry returns, followed by a classification of returns over a certain in the
past to analyze the impact of momentum effects on market returns, and finally con-
cluding that the BM and momentum effects were at a higher level of significance[8].

Gaunt concluded that the FF three-factor model does not necessarily explain mar-
ket returns greater than the CAPM in Australia, Gaunt extended the sample data for
Halliwell, Heaney, and Sawicki. concludes that a model with three element intro-
duced by Fama and French to explain market premium greater incisive than the
CAPM model, contrary to the findings of Halliwell et al., and also concludes that the
size factor with a more significant effect on market returns, also in contrast to the
US[3].
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Racicot and Rentz used an optimized semi-parametric estimation method common-
ly used in statistics and econometrics, the generalized method of moments, to investi-
gate the robustness of the FF five-factor model, and to reduce errors also used
Hausman's manual regression to test it, concluding that all the influencing factors,
only the market factor was consistent and significant[14].

Cox and Britten collected data and looked at the differences between the model
with three element and the model with five element. They found that the three-factor
model has a significant impact around the time value of returns, while the five-factor
model mainly reflects the return matching the risk of the asset. investment style fac-
tors have a stronger explanatory power for market returns than the three-factor mod-
el[15].

Ciotti and Ciccozzi et al. identify where the virus appears, provide some medical
knowledge about the virus, explain that the virus is a disease related to the respiratory
tract, and provide details on the treatment of the virus, the development of a vaccine
against the virus, and the prevention of the virus[16-17].

Inspired by the above-mentioned experts and scholars, the US agricultural industry
is faced with an economic downturn and declining returns in the face of the outbreak
of the New Crown epidemic in 2020. This paper, therefore, analyses the factors af-
fecting industry returns before and after the epidemic through the FF five-factor mod-
el and expresses its investment preferences concerning the influencing factors.

2 Method

In this paper, the Fama-French five-factor model is used to show market returns. the
FF three-factor model increase a component about the scope of production and opera-
tion of the enterprise and a market capitalization book value ratio part to the CAPM
model to enhance the explanatory power of the market returns. as the economy devel-
ops, the explanatory power of the three-factor model for industry market returns needs
to be improved, so Fama and French add a profitability factor and an investment style
factor to the three-factor model to further improve the explanatory power of the three-
factor model for market returns. The FF five-factor model formula is as follows:

∋ (i f 1 m f 2

3 4 5

R R beta R R beta SMB
beta HML beta RMW beta CMA

, < , ∗

∗ ∗ ∗
(1)

Ri means the market return’s ratio for the industry; Rf means the risk-free ratio,
generally using the proportion on US Treasury bills as the risk-free rate; Rm-Rf is the
market risk premium and represents market factors; SMB is the rate of return of
smaller companies over that of larger companies, representing the size factor; HML is
the average yield of group with high book-to-market ratios above the average earn-
ings of group with low book-to-market proportion, representing the valuation factor;
RMW is the difference between the yields of companies with good earnings and those
with bad earnings, revealing the profitable part; CMA is the distinctness between the
revenue of companies with low and high finance to total revenue, representing the
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investment style factor; Beta1, beta2, beta3, beta4 and beta5 represent the coefficients
of the market part, size part, valuation part, profitability part and investment style part
respectively, which clearly reflect the investment trend of investors.

3 Results

Table 1. Before the epidemic

Coefficients Standard error t Stat P-value Lower
95%

Upper
95%

Intercept -0.0109 0.07853 -0.139 0.8896 -0.1656 0.1437

Mkt-Rf 0.88585 0.10991 8.05945 2.8658 0.6694 1.1023

SMB 0.69581 0.17489 3.97852 9.0156 0.3514 1.0402

HML -0.0472 0.17284 -0.2733 0.7848 -0.3876 0.2931

RMW 0.58904 0.26385 2.23246 0.0264 0.0694 1.1086

CMA 0.19273 0.35836 0.53782 0.5912 -0.5130 0.8984

Table 2. After the epidemic

Coefficients Standard
error t Stat P-value Lower

95%
Upper
95%

Intercept 0.2434 0.1757 1.3857 0.1668 -0.1022 0.5891

Mkt-Rf 1.1439 0.0951 12.0349 1.3288 0.9569 1.3310

SMB 0.4549 0.2080 2.1872 0.0295 0.0457 0.8641

HML 1.6131 0.1746 9.2413 4.1305 1.2697 1.9566

RMW -1.2856 0.3481 -3.6934 0.0003 -1.9705 -0.6007

CMA -0.9368 0.4125 -2.2709 0.0238 -1.7484 -0.1251

4 Discussion

The HML is the risk premium due to differences in book-to-market ratios, i.e. the
distinction between the return of a company with a high book-to-market rate and the
return of a company with a low book-to-market ratio is equal to the ratio of the own-
er's equity to the market price. As can be seen from the two tables above (Table 1 and
Table 2), the effect of the book-to-market ratio factor on industry returns before the
epidemic is insignificant, but the effect after the epidemic is significant. The US farms
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cover a total area of 3.64 million square kilometers, and agriculture is one of the ma-
jor industries in the US and the world's largest exporter of agricultural products. In
2020, the outbreak of the New Crown epidemic in the USA caused certain economic
fluctuations in the entire agricultural industry. On the one hand, the planting period in
the US is from March to May, which is the peak period for the spread of the new
coronavirus, and a large number of people are infected, reducing the number of farm
workers and the number of seeds sown, which has a certain impact on US food pro-
duction. ADM, for example, has conducted global research to understand the chang-
ing needs of consumers and changes in lifestyle and consumption patterns, to update
its products, improve production technology and adopt the measure of "ordering more
beverages online and more food products offline" to ensure sales of its products.

RMW is a profitability risk factor, which is the difference between the profitability
of a more profitable company and the profitability of a less profitable company; it
reflects the premium of a portfolio with a high operating margin over a portfolio with
a low operating margin; profitability is defined here as the deduction of main operat-
ing expenses, interest expenses, selling costs and administrative expenses from total
annual revenue, interest expenses, cost of sales and so on divided by total book equity
at the end of the previous financial year. In general, the risk profile is positively corre-
lated with profitability. Looking at the two data tables above, the profitability risk
factor is significant in explaining industry returns before the outbreak; however, after
the outbreak, the effect of this factor on industry returns is not significant. The profit-
ability risk factor is not significant for industry returns before the epidemic, but not
after the epidemic, as in the case of two companies with different profitability: CALM
and ADM. In 2019 and 2020, CALM's margins are 1.36% and 0.15% respectively,
while ADM's margins are 2.13% and 2.75%, which shows that ADM's profitability as
one of the world's four largest grain exchangers before the epidemic is relatively
strong. With the outbreak of the New Crown epidemic, CALM raised the price of
eggs by 300% in response to the New Crown virus, with eggs per dozen rising from
US$1 to US$3.44, increasing CALM's profitability by 7.31% to 7.46% in 2021 com-
pared to the previous year, while ADM's profitability increased by just 0.43%.

The CMA is an investment style factor, which is the return on a more conservative
portfolio of stocks minus the return on a more aggressive portfolio of stocks, where
the investment is the increase in total assets in the previous fiscal year relative to the
previous fiscal year, divided by the number of total assets at the end of the previous
fiscal year. Based on the data table we can learn that the impact of the investment
style factor on sector returns before the outbreak was significant.

Here, for example, the two listed companies, Deere and Bunge in the United
States, have total annual revenues of $39,233 million, $35,514 million, and $43,983
million from 2019 to 2021, respectively, and total long and short-term investments of
$200 million, $181 million and $178 million, respectively, as a percentage of total
revenues of 0.51%, 0.51%, and 0.4%, while Bunge's three-year investment rates are
Bunge's investment rates for the three years were 4.2%, 4.9%, and 2.5% respectively,
making it an active investor. Bunge, one of the world's top four grain traders with
businesses in the fertilizer, agriculture, and food industries, is known for taking its
business from the farm to the retail shelf. Bunge has long been engaged in third-party
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trading and self-distribution of vegetable oil imports, but for a long time, the oil mar-
ket has been in a bear market, and the outbreak of the epidemic has made the oil mar-
ket even weaker, but after 2020 there has been a spate of bad crop production news,
which has caused oil prices to rise straight to record highs, but in some countries, the
oil market is still relatively weak and the cost of imports is high However, in response
to this phenomenon, Bunge has actively and sensibly used futures instruments to mit-
igate losses, demonstrating its ability to cope with risk and hedge it, giving investors
great confidence and attracting a large number of investors for itself.

Relative to the three risk elements of HML, RMW, and CMA, the impact of the
market factor and size factor on industry return was significant, without much change,
both before and after the outbreak.

5 Conclusion

The outbreak of the New Crown epidemic left the US agricultural sector economy
lacking demand momentum and in a weak state. This paper focuses on the explanato-
ry power of five factors in the FF five-factor model on the US agricultural industry
economy before and after the New Crown epidemic and finds that, except for the
market factor and the firm size factor, which are significant on industry returns both
before and after the epidemic, the other three factors change their impact on industry
returns: HML goes from insignificant to significant, and RMW and CMA go from
significant to not significant. There are many similar black swan events in history,
such as the SARS outbreak in China, the Wenchuan earthquake in China, and the
September 11 attacks in the US, which harmed a negative impact on socio-economic
development and stock returns. In the face of such events, investors may choose to
invest in larger, long-established, broad-based, and highly profitable companies.

References

1. Li, Shuai, & Zhang, Qiang. (2021). An empirical study and regulatory considerations on
the sectoral impact of the new crown epidemic on U.S. stocks - Based on the Fama-French
three and five-factor models. Journal of Wuling.

2. Perold, A. F. (2004). The capital asset pricing model. Journal of economic perspec-
tives,18(3), 3-24.

3. Gaunt,C.(2004).Size and book to market effects and the Fama French three-factor asset
pricing model: evidence from the Australian stock market.Accounting & Finance,44(1),27-
44.

4. Li, Kanlong, and Yanjun Duan. "Research on the application of Fama and French three-
factor and five-factor models in American industry." Journal of Physics: Conference Se-
ries. Vol. 1865. No. 4. IOP Publishing, 2021.

5. Lam, K. (2005). Is the Fama-French three-factor model better than the CAPM?
6. Anuno, Fernando, Mara Madaleno, and Elisabete Vieira. "Using the Capital Asset Pricing

Model and the Fama–French Three-Factor and Five-Factor Models to Manage Stock and
Bond Portfolios: Evidence from Timor-Leste." Journal of Risk and Financial Manage-
ment 16.11 (2023): 480.

An Empirical Study of the Market Impact of the COVID-19 on the US             283



7. Tao, Wanjianan. "Comparison of CAPM And Fama-French Three-factor Model." BCP
Business & Management 23 (2022): 243-248.

8. Nartea,G.V.,Ward,B.D.,& Djajadikerta,H.G.(2009).Size, BM, and momentum effects and
the robustness of the Fama‐French three‐factor model: Evidence from New Zea-
land.International Journal of Managerial Finance,5(2), 179-200.

9. Blitz, D., Hanauer, M. X., Vidojevic, M., & Van Vliet, P. (2018). Five concerns with the
five-factor model.The Journal of Portfolio Management,44(4), 71-78.

10. Foye, J. (2018). A comprehensive test of the Fama-French five-factor model in emerging
markets. Emerging Markets Review,37, 199-222.

11. Ma Runping, Shen Jie. Research on the effectiveness of Chinext market: An analysis based
on Fama-French Five-factor model [J]. Economic Issues, 2021(9):46-52.

12. Zhang Yuhang. Application of Fama-French Five-factor model in Chinese stock market
[J]. Zhongnan University of Economics and Law Graduate Discussion, 2022(6):52-64.

13. Dirkx, P., & Peter, F. J. (2020). The Fama-French five-factor model plus momentum: Evi-
dence for the German market. Schmalenbach Business Review,72, 661-684..

14. Racicot,F.E.,& Rentz,W.F.(2017).A panel data robust instrumental variable approach: A
test of the new Fama-French five-factor model.Applied Economics Letters,24(6),410-416.

15. Cox,S.,& Britten,J.(2019).The Fama-French five-factor model: evidence from the Johan-
nesburg Stock Exchange.Investment Analysts Journal,48(3),240-261.

16. Ciotti, M., Ciccozzi, M., Terrinoni, A., Jiang, W. C., Wang, C. B., & Bernardini, S. (2020).
The COVID-19 pandemic.Critical reviews in clinical laboratory sciences,57(6), 365-388.

17. Lone, Shabir Ahmad, and Aijaz Ahmad. "COVID-19 pandemic–an African perspec-
tive." Emerging microbes & infections 9.1 (2020): 1300-1308.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
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