
Evaluation of CAPM and Three-factor Model During the 
COVID-19: Evidence from Chinese Catering Industry 

Tongyu Ren1, †, Heng Wang2, † and Yixuan Zhang3, *, † 

1North Minzu University, Yinchuan, 750021, China 
2Dalian University of Technology, Dalian, 116024, China 

3Wenzhou-Kean University, Wenzhou, 325060, China 
†These authors contributed equally 

*1195290@wku.edu.cn 

Abstract. In 2019, the COVID-19 pandemic emerged in China and rapidly dis-
seminated worldwide, causing a greater-than-expected impact on the global 
economy. Most countries' stock markets were not optimistic, and stocks from 
different industries have elicited varying social reactions. The paper selects the 
stocks of 12 hotel and catering industry companies from 2019 to 2022 as re-
search objects to explore the fluctuations experienced by the hotel and catering 
industry's stock market during the epidemic. The aim is to test the explanatory 
and predictive capabilities of the CAPM and the Fama-French-Three-Factor 
(FF3F) Model on the returns and excess returns of the hotel and catering indus-
try's stock, and further compare the performances of the two models. The re-
search findings indicate that the Three-Factor Model surpasses the CAPM mod-
el in both explanatory and predictive capabilities. These results shed light on the 
guiding significance of these two models for listed companies in the catering 
industry to carry out market value management or for investors in choosing in-
vestment projects. 

Keywords: CAPM, Fama-French Three-Factor Model, Stock returns, Hotel and 
catering industry stocks. 

1 Introduction 

The CAPM and the FF3F Model are critical topics in the financial field and are still 
widely accepted and used in the industry today [1]. The CAPM model is an earlier 
theoretical model, but various empirical studies have repeatedly shown unsatisfactory 
explanations, leaving room for improvement. The FF Three-Factor Model was formed 
by adding extra ratio factors to the CAPM model. 

Comparative results of empirical tests between the CAPM and the FF3F Model in 
different industry market stocks have been a popular research topic. A study of Chi-
nese A-share market oil stocks from January 2011 to December 2021 showed that the 
FF3F Model was superior to the CAPM in both explanatory power and the ability to 
predict asset returns [1]. A study of sample data from October 2015 to September 
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2020 in the pharmaceutical industry also produced the same result, with the FF Three-
Factor Model performing significantly better than the CAPM model [2]. In a study of 
Mongolian mining company stocks, the value of parameter β in the CAPM model was 
adjusted to improve the explanatory power in the evaluation of corporate equity assets 
[3]. Previous research has shown that the CAPM model has limitations compared to 
the FF model in many industries. However, there is no relevant research on the empir-
ical test of the two models in the hotel and catering industry, especially in the context 
of significant international public health events. China’s economic environment has 
been greatly impacted by the COVID-19 outbreak and associated policies. In the envi-
ronment, whether the two Models can still demonstrate results like previous research 
is a question worth studying [4-6]. 

The COVID-19 epidemic originated in Wuhan in December 2019. The epidemic 
was gradually stabilized under national control and treatment until April 2020. From 
the end of 2020 to the end of 2022, there have been various degrees of recurrence in 
different regions, and some areas have even experienced multiple epidemic recurrenc-
es. In the first half of 2022, there was another large-scale nationwide epidemic recur-
rence. Under policy intervention, China has repeatedly experienced the process of 
lockdown and reopening. During the entire epidemic, the lockdown measures caused 
a considerable impact on the real economy, while different levels of reopening poli-
cies led to a phased recovery of the economy, which has been in an unstable fluctua-
tion state. Eventually, the country lifted the lockdown completely at the end of 2022, 
and the economy and industry began to gradually recover. The outbreak of the epi-
demic in 2019 had a significant impact on China's social and economic activities. 
Business operations decreased, social consumption weakened, most listed companies’ 
performance was affected, and investors' investment sentiment also showed a panic 
trend. In the economic environment, investors' risk preferences decreased, and risk-
averse sentiment increased [7-10]. The hotel and catering industry’s stock market 
faced instability amidst the epidemic. Moreover, due to the influence of China's One 
Country, Two Systems policy, the stock market reactions of the hotel and catering 
industry in the inland and Hong Kong regions were not entirely consistent. 

The paper aims to analyze the variations in the stock market responses of the Chi-
nese hotel and catering industry and to test the explanatory power and expected return 
rate of the two models for stocks with excess returns during the epidemic outbreak. 
Relevant data were obtained from the official website of Nanjing Securities and were 
used as the sample data of the time-series data of the listed stock returns in the Chi-
nese catering and hotel industry (2019-2022) for empirical testing. The paper selects 
six stock data from the catering industry in the mainland and Hong Kong stock mar-
kets separately from 2019 to 2022 for analysis and research, conduct an empirical 
study on the applicability of the two selected models, and further compares the empir-
ical results of the two models. 
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2 Data & Method 

2.1 Data 

The data used in this article is obtained through multiple channels. This article obtains 
market value and yield information of six mainland stocks through Nanjing Securi-
ties, and obtains corresponding information of Hong Kong stocks through Flush. This 
article obtains the market yield and risk-free interest rate values through the Oriental 
Wealth Choice website. Among the mainland stocks, Huatian Hotel, Jinling Hotel, 
Quanjude and Xi'an Catering adopt the Shenzhen Composite Index yield as the mar-
ket yield; The two stocks of Jinjiang Hotel and Capital Travel Hotel use the Shanghai 
Composite Index yield as the market yield. Hong Kong stocks use the AH-Share A-
Index yield as the market yield. In addition, for all  𝑅  in this article, the yield of ten-
year treasury bond is used. Due to the small number of listed companies in the hotel 
and catering industry in mainland stocks, only six stocks were found to be available 
for research after a search. Therefore, in terms of mainland stocks, all six stocks were 
included in the research scope, and based on the value of these stocks, six stocks with 
equivalent market capitalization in Hong Kong stocks were identified as research 
objects. The size factor SMB and value factor HML are constructed based on the 
monthly market value and book yield obtained from the official website of Nanjing 
Securities for the period 2019 to 2022. Firstly, according to the market value scale of 
listed companies during the last five years, stocks are divided into two groups on av-
erage, namely, the small group and the Big group. The benchmark for division is the 
median market value of all companies in the market during this period. According to 
the book yield, the stocks on the market are divided into three groups from small to 
large, with the first 30% being the Growth group, the middle 40% being the Neutral 
group, and the last 30% being the Value group. The calculation is based on the 
weighted average of the monthly returns of stocks in each group.\ 

2.2 CAPM 

In 1964, American scholars William Sharp, Ritter, Trino, and Mosin developed the 
CAPM, which analyzes the correlation between the anticipated returns of securities in 
the market and the associated risks of assets. The model is developed using asset port-
folio theory and capital market theory. The core content of the CAPM model is in an 
efficient market. The CAPM model makes some assumptions about investment, such 
as the variance or standard deviation of the return on investment is used for invest-
ment risk; expected returns and risks are main factors that influence investment deci-
sions; and investors tend to choose high-return securities under similar risk level, and 
low-risk securities under similar rate of return. 

2.3 Three-factor models 

Under the premise of linear time series, the expression of the FF3F model is： 

72             T. Ren et al.



 𝐸 𝑅  𝑅 𝛽 , 𝐸 𝑅 𝑅 𝛽 , 𝐹 𝛽 , 𝐹  (1) 

Here, the HML factor in the model is used to measure the value effect of the stock. 
The SMB factor is used to measure the size effect of the stock, and the value of the 
SMB factor is obtained by subtracting the return rate of the stock with a large market 
value from the return rate of the stock with a small market value. 

3 Empirical Analysis 

3.1 CAPM model 

The expression of the CAPM model: 

 𝐸 𝑅 𝑅 𝛽 , 𝐸 𝑅 𝑅  (2) 

Here, 𝐸 𝑟  represents the expected return rate of asset i, 𝑟  is the risk-free interest 
rate; 𝛽 ,  is the systematic risk of asset 𝑖, 𝐸 𝑟  is the expected return rate of market 
m; 𝐸 𝑟 𝑟  represents the risk premium, which is the difference between the ex-
pected market rate of return and the risk-free rate of return. The linear regression ex-
pression of the CAPM model: 

 𝑅 , 𝑅 , 𝛼 𝛽 , 𝑅 , 𝑅 , 𝜀 ,  (3) 

In the paper, 𝑖 represents one of the 12 stocks. 𝑅 ,  is the rate of return of asset i at 
time t; 𝑅 ,  is the coupon rate of the one-month government bond at time t; 𝜀 ,  is the 
unsystematic risk of asset i at time t; 𝛼  is the abnormal return of asset 𝑖, which is the 
discrepancy between the anticipated surplus excess return and the real value. Assum-
ing the validity of the CAPM model is valid, 𝛼  is equal to zero, which means that the 
excess returns of individual stocks are premium compensation for market risks. In the 
paper, the selected twelve stocks are calculated through the regression modeling cal-
culation of Excel, and the confidence intervals of all models are 95%. Table 1 and 
Table 2 list the regression results of mainland China stocks and Hong Kong stocks 
respectively. The CAPM theory suggests that the increased returns can be completely 
accounted by the premiums of market risk. If the CAPM model holds true, then the 
regression analysis should indicate a statistically significant zero value of the 𝛼. 

Table 1. Regression Results of CAPM model (Chinese mainland). 

𝛽 ,  𝛼  The P-value of𝛼  R Square 

Huatian Hotel 0.017185143 -0.027802899 3.36057E-28 5.39881E-05 

Jinling Hotel 0.722657604 -0.007847705 3.12727E-05 0.139644465 

Jinjiang Hotel 1.089146601 0.003751953 0.083284752 0.207177489 

Quanjude 0.692089572 -0.008575009 4.84832E-08 0.177301473 

Shoulv Hotel 1.221787548 0.007136756 0.001828706 0.228007963 

Xi'an Diet 0.773356265 -0.005106488 0.029113954 0.106954082 
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Table 2. Regression Results of the CAPM model (Hong Kong). 

 
𝛽 ,  𝛼  

The P-value 
of𝛼  

R Square 

Binshi International 0.453393236 -0.017773576 5.70563E-05 0.012762712 
Dali Food 0.406389226 -0.018191388 7.2052E-32 0.074231495 

Sizhou Group 0.063657851 -0.028945133 8.22807E-56 0.002259007 
Tianchang Group 0.583887772 -0.011473084 0.003280958 0.027094535 
Tongtian Liquor 

Industry 
0.29778349 -0.020531364 5.68469E-07 0.005752267 

Yefeng Group 0.440951236 -0.017167665 6.74754E-05 0.013771787 

Observing the two tables provided above, the result noticed that the p-values of 
𝛼  are below 0.1, indicating that the correlation of the model is acceptable. While the 
value of R Square is not high, 𝛼  is not significantly zero, indicating that the effec-
tiveness of the CAPM model is not very good. This is also in line with the expecta-
tions of this article. The CAPM model only considers two factors, and its model is not 
accurate in predicting and interpreting the market without optimization. 

3.2 Fama-French Three-Factor Model 

The linear regression expression of the Fama-French three factors: 

 R , R , α β , R , R , 𝛽 SMB 𝛽 HML ε ,  (4) 

Here, R ,  is the risk-free rate of return at time t; R ,  is the market rate of return at 
time t; R ,  is the rate of return of asset i at time t; R , R ,  representsis the market 
risk premium; SMB  represents the simulated portfolio return rate of the market value 
factor at time t; HML  represents the return rate of the simulated portfolio of the book-
to-market value ratio factor at time t. Table 3 and Table 4 show the regression results 
of the FF3F model. The p-value ofα_i represents the statistical significance ofα_i. 
Among the six mainland stocks, β are estimated to range from 0.017 to 1.222, and β 
values of Shoulv Hotels and JinJiang Hotels are relatively high, indicating that Shoulv 
Hotels and JinJiang Hotels are more sensitive to changes in overall market returns. 
Among the six Hong Kong stocks, the estimated range of β is 0.064-0.584. Unlike the 
mainland stocks, the β value of Hong Kong stocks has no part higher than 1. In terms 
ofα_i coefficients, most of the 12 stocks are negative, which indicates that stocks 
underperform the market after adjusting for risk exposure. In Table 3 and Table 4, the 
p values ofα_i are both less than 0.001, indicating that theα_i coefficients are highly 
statistically significant, and the market has not fully digested the risks associated with 
stocks. Through the above comparative analysis of mean square error and correlation, 
the following conclusions can be drawn: After adding the two risk factors of SMB 
and HML, the predictive ability of the model is more reliable, and the credibility of 
the prediction of future stock returns is also higher rise. 
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Table 3. Regression Results of the Fama-French Three-Factor Model (Chinese mainland). 

  β_(i,m) α_i P-value of α_i R Square 

HuatianHotel 0.017185143 -0.029632937 8.3308E-207 0.00132289 
Jinling Hotel 0.722657604 0.006600254 7.08681E-05 0.432205306 

JinjiangHotel 1.089146601 0.003751953 3.8267E-262 0.215093741 
Quanjude 0.692089572 -0.022143691 9.1593E-132 0.177733161 

Shoulv Hotel 1.221787548 -0.02535778 1.8205E-306 0.294023859 
Xi'an Diet 0.773356265 -0.009539281 0.00016547 0.124611504 

Table 4. Regression Results of the Fama-French Three-Factor Model (Hong Kong). 

β_(i,m) α_i P-value of α_i R Square 

BinshiInternational 0.453393236 -0.027202366 1.95251E-12 0.474639574 

Dali Food 0.406389226 -0.021464844 3.83185E-33 0.086930864 

Sizhou Group 0.063657851 -0.028422453 7.59018E-57 0.068693302 

TianchangGroup 0.583887772 -0.017264508 1.89799E-07 0.49616059 

TongtianLiquorIndustry 0.29778349 -0.017276093 1.87082E-07 0.541997338 

Yefeng Group 0.440951236 -0.02273961 3.01998E-09 0.387712947 

3.3 Comparison 

The difference observed in the paper is between inland stocks and Hong Kong stocks. 
The estimated values ofα   and 𝛽 coefficients of inland stocks are more volatile than 
Hong Kong stocks. In addition, the 𝛽 coefficients of inland stocks are higher, indicat-
ing that the inland stocks' 6 stocks are more sensitive to market fluctuations. 
Theα  coefficients of mainland stocks and Hong Kong stocks are mostly negative, but 
the statistical significance ofα  coefficients vary from stock to stock. 

Another difference observed in the paper lies in the𝑅  values of the two models. 
The higher the𝑅  value, the better the model can explain the variability of the de-
pendent variable. In the regression results of the CAPM model shown in Table 1 and 
Table 2, the𝑅  value is in the range of 0.000054-0.228, while the𝑅  value of the 
three-factor model is between 0.001-0.542. By comparing the above four tables, 
the𝑅 value of the three-factor model is generally large and concentrated. Therefore, 
the fitting degree of the three-factor model to the data is generally better than that of 
the capital asset pricing model. In addition, the three-factor model shows a significant 
numerical improvement over the CAPM model when comparing results for the same 
stock. The results show that the FF3F is more appropriate than the CAPM to explain 
the stock return rate, and the variability of stock return can be better captured by add-
ing the two factors of SMB and HML to the three-factor model. 
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4 Conclusion 

In summary, this study uses asset pricing and three-factor models to examine the 
stock data of 12 hotel and catering companies in China during the COVID-19 pan-
demic and conducts a comparative analysis based on the test results. By comparing 
the reliability of predicting stock expected returns with the two models, the three-
factor model is found to be more explanatory in terms of excess returns on stocks 
after adding size and value factors, and more reliable in predicting stock investment 
returns. The empirical study in this article also has limitations. The data collected for 
this study covers only 12 hotel and catering companies from 2019 to 2022 and cannot 
fully represent the direction of the entire industry. In addition, stock data is lagging 
and does not have certainty when used to predict the future. Regarding the three-
factor model, overfitting might occur. The FF3F Model is not the end of the CAPM, 
and there are imperfections in the FF3F Model. Although the existing models for 
predicting stock returns cannot fully match reality, they can provide ideas for hotel 
and catering listed companies to carry out market value management, and for inves-
tors to select investment projects. For further research, more convincing variables will 
be added to the model to make it more fit the market. Overall, the asset pricing model 
evaluated in this study provides useful guidance for market capitalization manage-
ment of listed companies in the hotel and catering industry and provides reference 
significance for investors seeking to identify high-performing investment prospects. 

References 

1. Li, Y., Cheng, X.: Evaluation of capital asset pricing model and Three-factor Model on 
Stock Returns of the Petroleum Industry. World Petroleum Industry, 29(5), 46-53 (2022). 

2. Zhu, H.: Stocks of Listed Pharmaceutical companies Based on the Three-factor Model, 
Dissertations, 2021. 

3. Shui, J.: Study on Mongolian Mining Company Based on CAPM model, 2022. 
4. Fu, W.: Empirical Analysis of the Yield Rate of China's Science and Technology Innova-

tion Board Stocks on the Fama-French Three-factor model, Dissertations, 2021. 
5. He, X., Hu, R.: Empirical Study of the Applicability of the CAPM Model in the Chinese 

Stock Market. Journal of Fujian Business and Technology College, 6, 23-29 (2020). 
6. Huang, R.: Empirical Study on the Applicability of CAPM and Its Extension Models in the 

Science and Technology Innovation Board Market, 2021. 
7. Liu, Y., Deng, N., Ding, Pan.: Study on the Effectiveness of the Shanghai Stock Market 

Based on the Bayesian CAPM Model. Financial Economics, 550, 15-28 (2022). 
8. Wu, X.: Empirical Analysis of Transportation and Logistics Industry Stocks Based on the 

CAPM Model. Economics and Management, 43(2), 108-110 (2021). 
9. Yang, S., Zheng, Z.: Empirical Test of the Applicability of CAPM Model in A-Share Mar-

ket. Financial Theory and Mathematics, 170, 39-44 (2021). 
10. Zhang, G.: Empirical Analysis of Yield Rate of Listed food and Beverage Industry Based 

on Fama-French Factor Analysis, Dissertations, 2022. 

76             T. Ren et al.



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
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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