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Abstract 
As the continuous expansion of the scale of Chinese stock market and the 
development of several boards, biomedical stock become the obbligato support of the 
market as well and its influence conquer many investors, especially young and 
middle-aged people. Due to the characteristics of its field, relatively stable and 
considerable return shows its unique potential. During the Covid-19 period, the strong 
relationship between the biomedical stocks and pandemic gains much focus from all 
kinds of investors. Therefore, how to give an objective and comprehensive analysis of 
biomedical stock has make a lot of sense to investors, relative agencies and 
supervision authorities. This paper will base on the foreign evaluation methods of the 
investment performance and combine with recent situation of Chinese biomedical 
stock market, selecting stocks in CSI300 according to the market value. This paper 
will use the Stata to do the regression of the data and analyze the regression 
coefficient through the event study and Fama-French 3-factor Model.  
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Introduction 

The biomedical field has become very popular in Chinese financial market in 

recent years, the companies are mainly engaged in pharmaceutical, medical 

equipment and biological research. Especially in the stock and fund, the high return 

attract many investors and agencies’ focus, leading to the appearance of new 

composite biomedical indices. The expansion in the biomedical field lower the 

barriers to entry the investment for who interested in it. Besides, the sudden onset of 

Covid-19 has put these stocks in the spotlight with new height.  

The return performance of biomedical field investment is excellent in the 

previous time. How would the Covid-19 impact on biomedical field become the most 

worrying problem of all. Because the pandemic can trigger negative reactions of labor 

markets, global supply chains, consumption and saving behaviors, all of which can 

affect economic growth prospects (Vidya & Prabheesh, 2020). The immature 

production system with semi-automatization will receive the negative feedback from 

labor shortage, the decline in production and the inability to meet demand will 

significantly reduce the company's performance, even lead to all sorts of chain 

reactions. Especially for some companies with monopoly relationships.  

The CSI 300 stands for the China Securities Index 300 stocks which was created 

by the China Securities and Index Company Ltd. On April 8. 2005. Due to the 70% 

high market value in the Shanghai Exchange and Shenzhen Exchange, the CSI 300 

index is widely considered to reflect the price fluctuation and performance of China 

A-share market. (Suo, Y. Y., Wang, D. H., & Li, S. P. ,2015). Therefore I choose the 
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20 biomedical stocks from the CSI 300 to investigate the performance Chinese 

biomedical stock during the Covid-19 period.  

The sudden onset of COVID-19 in 2020 swept the world, causing varying 

degrees of loss of life and property. Compares with 774 deaths in 8,098 cases of 

SARS in 2003 (CDC. 2003), 80 million infected people with 1.8 million deaths 

caused by COVID-19 as of December 2020 was particularly frightening (WHO, 

2020). Different from the direct impact of the economic crisis on the financial market, 

the sudden outbreak caused panic among international investors and seriously 

hindered the normal process of the financial market. Compared with the stock markets 

of other countries, Chinese stock market is under the strict control of the government 

and regulatory commission, and due to the particularity of the economic system, its 

fluctuations are always stable within a certain range. This also enables the research of 

this paper to proceed smoothly. 

To investigate the short-term impact of major events on company-level variables, 

the event study methodology can be regarded as a very valid quantitative method. It 

focuses on measuring the effect of a particular event, the Covid-19, on a company's 

stock price and return performance in my research. The advantages of clear logic and 

simple analysis process make complex pandemic issue easier to deal. For my 

research, I choose the relative low return rate as the event window and the detail will 

be expounded in the data methodology part. 

 Fama-French 3-factor model was proposed by two renowned researchers 

Eugene Fama and Ken French in 1993. They found the most factors for explaining the 
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realized return of the stocks outside of the market risk, the “value” and “size”. 

Therefore, they constructed two factors to represent these risk, SMB (small minus 

big) to address size risk and HML (high minus low) to address value risk. 

Additionally, including the market return issue, the 3-factor model just be complete. 

In the estimation, the investors can choose to weight their portfolios, there will be 

greater or lesser exposure to each of the specific risk factors. (Womack and Zhang, 

2003) In the detail regression model, these 3-factors will be transformed to excess 

return on the market, the size of the firms (market value) and the book-to-market 

values. For my research, the FF3 model will combine with the event study so that I 

was free to choose the length of the estimated window and the event window, and I 

was able to simultaneously calculate cumulative abnormal returns CARs and CCARs 

for more than 10 event windows. 
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Literature Review 

While the COVID-10 spread around the world since 2020, there is not 

considerable body of its impact on Chinese biomedical stock. The complexity of 

covid issue influence the whole analysis of stock return as well. My paper will base 

on the quintessence of previous literature of event study and Fama-French 3-factor 

model and to analyze the performance and sustainability of the Chinese biomedical 

stock. 

Compare the COVID-19 to pandemics from the last century to the present, the 

relative policies or restrictions on commercial activities and the control of the social 

distancing make a huge impact on service-oriented economy. Baker (2020) considers 

these managements and restrictions are much more rigorous than ever because this 

perishing crisis manifest in broader scope, wider spread and longer duration. China 

was one of the first countries to be affected by the epidemic and to have a significant 

spread within its borders. Due to the high infectivity and certain mortality, COVID-19 

is managed as a Class A infectious disease in China in January 2020 (Wang, 2020).  

COVID-19 has an obvious negative impact on Chinese stock market as a public 

health incident. Li, Xiao and Su (2021) try to make a research by taking account of 

the explosive behavior of the firm-level dataset for medical care industry through the 

medical mask in its stock price situation. Medical mask as one of the most important 

supplies during the pandemic period, the market situation of its production company 

reflects the situation of the whole industry to a certain extent. The results show that 
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bubbles occur in medical mask firms although there is no explosive behavior in the 

whole Chinese stock market. 

To investigate the sustainability of the biomedical stock, Some research on ESGs 

and ETFs has played an important role. Varma (2014) indicates that the mutual funds 

which have its social responsibility outperform during market crises. From the result 

of the period between February 20 and April 30 in 2020, Pastor and Vorsatz (2020) 

confirm that mutual funds with higher Morningstar sustainability ratings have a better 

performance. On the contrary, Demers et al. (2020) find that a firm's returns cannot be 

explained by ESG scores during the COVID-19 period and the ESG variable is 

insignificant during the crisis period (Q1~2020) and negative during the recovery 

period (Q2~2020) in the returns regressions according to their overall results.  

Additionally, based on the other finished studies, Pavlova, de Boyrie (2021)’s study 

result shows the ESGs and ETFs with the lowest sustainability ratings performed 

better than the market before the COVID-19 period. In the time of COVID-19 period, 

the all 62 sustainable ESGs or ETFs’ performance matched the trend of the market. 

According to the above-mentioned findings of Demers et al. (2020), higher 

sustainability ratings do not associated with higher returns, therefore, the higher 

ratings do not protect against losses in the market downswings during COVID-19 

period. Surprisingly, the investments on ESGs and ETFs do not significantly 

underperform the market.  

In order to give the further investigation about ESG and ETF, Folger-Laronde 

and Pashang (2020) try to make a multivariate linear regression model with an 
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ANOVA and a Tukey test, to specify which quintiles show statistical differences. The 

research result is similar to the Pavlova and de Boyrie (2021), the sustainability 

performance of the investments on ETFs or ETGs cannot be used to determine the 

financial performance individually. What’s more, the resilience of the investments 

cannot be guaranteed by the sustainability performance during the COVID-19 period 

(Cerin and Dobers, 2001). And the two important challenge of the sustainability 

performance at the fund level: (1) indicators for responsiveness during the pandemic 

period, and (2) the transparency of ESG rating methodology. The insufficient of the 

publicly traded companies to toward their workforce, the social responsiveness, and 

the health crisis level in the local communities can probably influence the social 

indicators in the time of market downward period (Folger-Laronde, Pashang, Feor & 

ElAlfy, 2020). 

The CSI 300 is made up of 3,000 of the most frequently traded stocks in Chinese 

A-share market, accounting for about 70 per cent of the combined market 

capitalisation of the Shanghai and Shenzhen stock exchanges (2014). Yang Hou and 

Steven Li (2014) concluded that the CSI 300 index is designed to reflect the price 

fluctuations and performance of Chinese A-share market. It serves as a performance 

benchmark and the basis for derivatives innovation. Therefore, there is no doubt CSI 

300 index is widely regarded as the overall reflection of the general trend and trend of 

Chinese A-share market up to now (Yang, Yang, & Zhou, 2012). For the CSI 300 

index in period through 02 January to 03 February, its return rate plunged an 

astonishing downward trend and hit a whopping -7.8809% on the 03 February (2020). 
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It also clearly reflects that the whole A-share market in China has received a huge 

impact during this period. 

Before the 1960s, the market only through the stock unit net value and 

investment rate of return awakened the evaluation of stock performance. Therefore, 

the results are based on the ignorance of risk, market value and other factors. Sharpe 

(1962) and other researchers infer the capital asset pricing model (CAPM) base on the 

Markowitz (1952) ’s modern portfolio theory. CAPM not only provide a new tool for 

the stock analysis but also offer a better standard for portfolio performance.  

Due to the little explanatory power of the CAPM beta found by Fama and French 

(1995), they confirm the “common hobby” of using the CAPM to estimate and 

evaluate the cost of capital and the performance of portfolio should be broken (Suh, 

2009). On the other hand, in the Fama-French 25 portfolio within the Fama-French 3-

factor model, its predicted risk premia is much better outperform the CAPM. Suh 

(2009) states that the combination of the market index with SMB and HML should be 

the most significant factor. Therefore, the factor of market index, SMB and HML 

mostly loading in combination but not alone. According to the Fama-French 3-factor 

model, it makes feedback of the evaluation and estimation of stocks or fund portfolio 

performance much more accurate. Based on the Fama-French 3-factor model, Carhart 

(1997) imports a new factor of momentum which can effect the funds return to set up 

the 4-factor model and come up with the stock-type fund performance sustainability 

of the general explanation. 
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Overall, Scholars in different times put forward different theories according to 

different needs and concerns, but these theories have laid a very important theoretical 

foundation for the future investment performance evaluation. For the statement of the 

development process, it can be concluded in whole performance and risk evaluation, 

the screening of indicators and the discernment of investors, and modern research on 

performance sustainability. 

Brown and Warner (1980) states that the main point of the specific event’s 

influence on the firms’ stock is giving the evaluation of the stock price performance at 

the time when market situation has been abnormal and any such abnormal issue is 

performed by the relationship with the market efficiency. Both the CAPM model 

proposed by Sharpe (1962) and the multi-factor model developed later are based on 

various market factors rather than individual observation. According to different 

research objects, event study methods can be divided into short-term event study and 

long-term event study (Brown and Warner, 1980; Fama, 1991), which also need 

different indicators and analysis methods.  
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Methodology 

Generally, this paper will select the important day during the COVID-19 period 

for the event study and to test the performance of Chinese A-share market in 

biomedical field based on the Fama-French 3-factor model. 

In detail, the method used in this paper include the test of the Fama-French 3-

factor model, the generation of various return indicators, the calculation and 

comparison of abnormal and normal situation. The test of the Fama-French 3-factor 

model is used to test the reflection for the data of the stock, including the significance 

of whole stock group and the individual stocks. To make sure the Fama-French 3-

factor model would be the efficient tool for the event study. The generation of various 

return indicators include the return rate indicators refer to the event study. If the 

market is valid and the COVID-19 event is out of forcast, the indicators measure the 

abnormal situation of the stock with the relevant condition between the event and the 

stocks. For the calculation part, the various return rate such like abnormal rate of 

return, and the expected yield from the Fama-French 3-factor model etc. 

Data would be collected from the database of CSMAR and Wind, and they will 

be grouped and classified in next step. During the first test process, the data will be 

grouped according to their market value and book-to-market ratio. SMB is the factor 

which represent the size of the firms, the indicator is the difference between the 

earnings of small firms and those of big firms. HML is the factor which represent the 

book-to-market values, the indicator is the difference between the earnings of the 
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firms with high book-to-market ratio and the firms with low book-to-market ratio. In 

order to get these indicators, the method use the following calculation: 

Rank the stocks according to their market value at the end of May each year and 

divide the stocks into groups S (Small) and B (Big) by their 50% quantile value. Then 

rank the stocks according to their book-to-market ratio at the end of the May, and 

divide the stock into groups L (Low, 30%), M (Medium, 40%), H (High, 30%). 

 

 

 

 

 

 

 

The stock will be divided into SL, SM, SH, BL, BM, BH by taking the 

intersection of the group S, B and group L, M, H. Therefore, the portfolio will stay 

same situation until the regroup happened next year. 

       After finishing the group, the next step is to calculate the SMB factor and 

HML factor: 
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Compare with the SMB factor, the HML factor has the stronger influence to. The 

model. It is why the method divide the book-to-market value into three group to make 

it much more delicate. 

The following equation is the expectation form of the FF3 model:	

𝐸(𝑅!") − 𝑅#" = 𝛽[𝐸2𝑅$" − 𝑅#"3] + 𝑠!𝐸(𝑆𝑀𝐵") + ℎ!𝐸(𝐻𝑀𝐿") 

After the cleaning and classify the data, the method changes the equation of 

expectation form to the linear regression model: 

							𝑅!" − 𝑅#" = 𝛼! + 𝛽!2𝑅$" − 𝑅#"3 + 𝑠!𝑆𝑀𝐵" + ℎ!𝐻𝑀𝐿" + ε!  

In the above equation, 𝑅!" represent the return rate of the portfolio or individual 

stocks, 𝑅#" represent the risk-free rate, 𝛼! is the intercept term or can be explain as 

the abnormal return, 𝑅$" is the market portfolio return series, it will be expressed by 

the market return. 𝑆𝑀𝐵" and 𝐻𝑀𝐿" have been calculated in the above process. ε! 

represent the residual term. 

Because the object is the biomedical stocks in the Chinese A-share market, the 

data related to the CSI 300 could be able to give good feedback to overall situation of 

the biomedical stock market. Therefore, the 𝑅!" and 𝑅$" can be easily find in the 

selected database as the individual stock return and the return of the CSI 300 index. 

Different from the foreign country, choosing the return rate of short-term 

government bond as the risk-free rate cannot well adapt to the current situation of 

Chinese market. Because the variety of the Chinese short government bond is not 

abundant and do not perform well in the number or size. In addition, due to the low 
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degree of marketization, the one-year time deposit rate will be chose as the risk-free 

rate in this method from the selected database. 

After selecting a specific time, the reaction degree of financial market to new 

information disclosure is tested through multiple consensus of event study. The 

various return indicators will be included in the following equations: 

The normal return rate can be calculated by the FF3 model: 

						𝑅!" − 𝑅#" = 𝛼! + 𝛽!2𝑅$" − 𝑅#"3 + 𝑠!𝑆𝑀𝐵" + ℎ!𝐻𝑀𝐿" + ε! 

When the estimated coefficients are received from FF3 model, the abnormal rate 

of return (unexpected return) can be calculated by the following equation: 

	𝐴𝑅!," = 𝑅!," − (𝛼!," + 𝛽!,"𝑅$,") 

𝐴𝑅!," represent the abnormal rate of return of the individual stock 𝑖 at the time 

𝑡，in order to investigate the influence of the covid event to the whole return of 

stock，the average abnormal rate of return and the cumulative abnormal return will 

be used to measure the degree of the impact of the event: 

𝐴𝐴𝑅!," =
1
𝑁>𝑅!,"

&

'

 

    In this equation, the 𝑡 represent the time in the event window and the 𝑁 is 

number of the companies. For the cumulative abnormal return, the calculation method 

is as follows: 

𝐶𝐴𝑅!(𝑡(, 𝑡)) = > 𝐴𝑅!,"

"!

"*""

 

Based on the calculation method of the CAR, the CAAR, the calculation method 

of averaging the cumulative abnormal return is as follows: 
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𝐶𝐴𝐴𝑅!(𝑡(, 𝑡)) = > 𝐴𝐴𝑅!,"

"!

"*""

 

The 𝑡(	and 𝑡) in the equations above represent the left and right side of the 

determined event window. 
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Analysis and Findings 

Row Data 

All row data come from the CSMAR and Wind. The dataset consists of the data 

from the 24 stocks in Chinese A-share market which selected by the CSI 300 index 

and cover information for two years. Each dataset of one stock in the CSI 300 has 

four variables, containing Time, Return rate, Book value, and the ratio of Book-to-

market . And an example of one stock record of the dataset table is as follows: 

 

Processing Data: The total sample and the group with SMB, HML 

Follow the example dataset form, the whole data will through the Stata to be 

processed. The regression of the whole individual stocks are as follows: 
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This form is the regression result of the total sample of 24 biomedical stocks in 

CSI 300. From the regression result, we can see that the p-value is very small even 

can be regarded as zero. Therefore, from the total sample, the response of these stocks 

to the three factors is quite significant. Therefore, the significance display model of 

total sample is more suitable for these data, and theoretically the results obtained by 

Fama-French 3-factor model are better than those obtained by single-factor models 

such as CAPM. 

The following are groups based on the firm size (book value) and book-to-

market ratio according to the method in the model. 

From the perspective of intercept α, the outcomes of different portfolios are very 

small and close. Therefore, in the excess return rate represented by α, only small-

median portfolio is significant at the 5% level, indicating that the cross-sectional gap 

has been explained or can be ignored. Furthermore, the overall data of two years 
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cannot clearly reflect the role of α. For the event study below, abnormal returns will 

be explained in detail during the COVID-19 period. 

By comparing SMB and HML factors, the slope of SMB becomes smaller as the 

market value increases with the fixed book-to-market ratio unchanged, while the slope 

of HML increases from negative to positive with the increase of the book-to-market 

ratio unchanged. 

 

 In general, the adjust R-square by combination are all greater than 0.3, 

indicating that the explanatory power of using only two factors is very weak. 

According to the Fama and French’s theory of “book-to-market factor has greater 

impact on the stock return”, the beta of the HML factor’s change by different types of 

book-to-market ratio is much more sensitive than the market factor and the SMB 

factor. 
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Event study of biomedical stocks during COVID-19 period 

According to the important time of COVID-19 in China mentioned in the 

literature, the event window can probably be determined in January or February. The 

method in this paper chooses the return rate of CSI 300 index as the market return and 

select the day when the return rate is relatively high volatile.  

If only from the yield perspective, then the date of February 3, 2020 is 

undoubtedly chosen as the event date. After observing the individual stock data on 

those day, it was found that the return rate of most stocks also fluctuated significantly 

compared to the previous time. Therefore, choosing the February 3, 2020 as the event 

date and first follow the event window (𝑡(, 𝑡)) as (-10, 10). 
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By the result of the CAR and CAAR, to set up the graph of this dataset. 
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This form assembles the AAR and CAAR for the 24 biomedical stocks within 

the event window. Overall, AAR and CAAR of the total sample have their respective 

peaks and valleys before and after the event, so this is not evidence that the market 

has predicted the event. For biomedical stocks, the pandemic factor should be able to 

improve the profitability of some companies, but only for biopharmaceutical and 

some epidemic-related medical device manufacturers like mask or protection suit. 

Additionally, the CAAR level after the event is always higher than the previous time. 

Therefore, the COVID-19 event has a significant impact on the company's earnings, 

improving the earnings of related stocks to a certain extent after the event.  

The individual AR and CAR of the stocks of biological research and 

pharmaceutical companies did conform to the rough curve of the total sample after 

querying information about the companies, including the hhyy (600521.SH), pzh 

(600436.SH), rfyy (600079.SH), ,trt (600085.SH), ttsw (600161.SH), hlsw 

(002007.SZ), shls (002252.SZ). 
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Conclusion 

Since the COVID-19 has a direct impact on the society and the biomedical 

industry from an objective level, the event study method is relatively effective. The 

results also prove that stocks have a certain return to the epidemic, and the returns for 

some companies are very significant. Various models including Fama-French 3-factor 

model are almost all based on the market, but the sudden outbreak was not expected 

by the market, so the results are quite impressive. For other companies, it may be that 

government policy does not extend to the industry, which is different from 

pharmaceuticals. 

    For ESGs and ETFs mentioned in the literature review, sustainability ratings are 

appropriate for these biomedical stocks. As biological and medical-based industries, 

these companies have a duty of responsibility to society and the people, because they 

and hospitals exist for the health of the people. This is very consistent with the 

concept of ESGs and ETFs, and will be managed by the government and the market. 

Even if unexpected factors like the epidemic occur, they will not have a great impact 

on the stock. 
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Limitation and Contributions 

Limitation 

It is difficult to accurately identify event dates. In this paper, the method choose 

the event date base on the relative abnormal market return rate. However, according 

to the COVID-19 period, there is no exact start date for large-scale outbreak or 

epidemic in China and selecting a relatively close date in this period may affect stock 

analysis to a certain extent. 

Due to the insider trading issue, though the control in Chinese stock market is 

very strict, the presence of this factor cannot be ruled out. Because the information 

only affects ordinary investors and not insiders. For example, advance adjustment of 

company plans, human resource change and so on. Ordinary investors will only judge 

their own choices based on stock movements. 

The event information has been fully anticipated. Due to the special control 

system in Chinese A-share market, government and China Securities Regulatory 

Commission will advance policies to ensure the safety of the stock market, and 

special policies for pharmaceutical stocks to ensure that they can still play a role in 

the outbreak. 

Contributions 

Compared with paper which use the advanced method to analyze the 

performance of stock, this paper use the classical method to test and calculate the 

indicators and rates by event study and Fama-French 3-factor model. Using classical 

theories and models to explain and evaluate the performance of stocks can make it 
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easier for readers who have a certain foundation in asset evaluation models to 

understand the specific situation of Chinese biomedical stocks during the COVID-19 

period. 

    In addition, this paper tests the accuracy of Fama-French 3-factor model through 

the data of Chinese A-shares. The results also met expectations and were successfully 

applied to the Event study. 
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Appendix 

 Figure 1: the test result of ff3 model for individual stocks  

Figure 2: the test result of ff3 model for individual stocks 
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 Figure: the AR and CAR of selected individual stocks 
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