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Abstract 

COVID-19 has had a great impact on every industry worldwide, it showed through 

the stock market by the stock price and return. Many researchers have done research 

on the impact of COVID-19 on some industries that are obviously be affected 

significantly, such as tourism, in detail. The transportation industry is also a 

traditional industry that will be significantly impacted by the COVID-19 mainly 

because of the traffic limitation and the reduced traffic with confidence lost due to the 

fear of contracting the COVID-19 virus, especially in China. Therefore, this paper 

analyzes the short-term change in this specific market to study the short-term impact 

of COVID-19 on the Chinese transportation stock market based on the processing by 

Excel, RStudio and SPSS, using the event study method.  
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Introduction 

As an example of the "Black Swan" incidents, the COVID-19 event is an 

unpredictable and unnormal event that has significant effects on the whole world. As 

B. Yan et al. (2020) mentioned, by May 1st, 2020, about 3.4 million cases of CPVID-

19 and around 240,000 deaths due to this virus were reported. Looking through the 

history of the pandemic, it is easy to see COVID-19 caused much more damage to the 

population of human beings than another pandemic by the data comparison of cases 

and death. For example, the outbreak of SARS caused around 8,000 cases and about 

750 deaths. (B. Yan et al., 2020) Compare to COVID-19’s so far data, SARS’s 

impacts are lower.  

 

From SARS to COVID-19, with the development of technology, transportation, and 

globalization, the pandemic’s impacts are bigger, wider, and more complex. 

Therefore, this paper analyzes the short-term impact of the epidemic on the industry 

of one of those factors that significantly accelerate the spread of the epidemic – the 

transportation industry. In addition, China is the first country to fight COVID-19 

viruses with traffic limitations, so that this paper focuses on the Chinese 

transportation stock market. 

 

Economically, COVID-19 has dramatic impacts, shown on the stock market, in 

almost all industries in China. One example is the travel industry. ŠKare et al.’s 
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research and model (2021) showed that the recovery of the worldwide tourism 

industry would be longer than the average forecast. Thus, as one of the traditional 

industries that closely connected with the lives of the public, the transportation 

industry is necessary to study the impacts of the epidemic on it individually and 

detailly. 

  

To access success in the stock market and play a stable money game, in addition to 

opportunity capture, risk control is the other important password to a successful 

investment especially in the stock market where the investment risk is regularly 

higher than others. Therefore, it is necessary to pay attention to the "Black Swan" 

incident such as the COVID-19 event to be prepared to deal with risks. It is necessary 

to analyze the stock market in China to learn more about what happened in this 

market during the event and how should investors act in investment. 

  

As I mentioned before, the travel industry is one of the industries that was greatly 

influenced by the COVID-19 event, and many researchers discussed COVID-19 and 

the tourism industry. As one of the major industries in any country, the transportation 

industry also is influenced by the COVID-19 event, especially in China, because 

traffic was restricted to the maximum extent to control the spread of the virus at the 

beginning of the event in China. 
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The epidemic is still not over and the coronavirus in this event is extremely 

transmissible. Once there are some or even only one case that appeared, some 

transportations will be forced to stop and anyone probably contacted with the patient 

needs to be screened. In today’s society, traffic is an important approach to 

distribution, but it also accelerates virus propagation. To ensure the effectiveness of 

epidemic prevention and control, the transportation industry was hit. For investors and 

companies who work on stock market investment in the transportation industry, it is 

important to analyze the short-term changes in the stock market of this industry 

during the pandemic. Also, long-term impacts analysis and future prediction analysis 

are important and necessary. They may be studied in the later papers. 
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Literature Review 

To achieve the research target which is analyzing the impact of COVID-19 on the 

transportation stock market in China for investment risk management, enough reading 

of peer-reviewed researches and related academic articles, from Google Scholar and 

published after 2015, were taken and showed following.  

  

Those relative papers help me narrow my topic down to the investment risk, 

transportation industry and stock market in China. They enrich my knowledge of the 

COVID-19 event and provide some analysis strategies and approaches, especially 15 

of them which are mentioned in this paper (see the Reference List). With the contents 

of those articles, they are interactively divided into three parts: impacts of COVID-19 

on the Chinese stock market, impacts of COVID-19on specific industries, and 

investors and investing strategies. 

 

Impacts on the Chinese stock market 

In the article published by Liu et al. (2020), they used an event study to calculate the 

abnormal returns in a few trading days just after the outbreak of the event, by which 

Liu et al. (2020) conclude that a significant decrease in Chinese and Asian stock 

market. In addition, He et al. (2020) also use this way to study the Chinese industries’ 
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trend responded to the COVID-19 event influenced the market to discuss which 

industries are more flexible and more elastic while facing the impact of the event.  

  

This method is possible to be learned and applied to the description and analysis of 

transportation industry stock market trends. Through the research of the change in the 

transportation industry stock market in the few days or weeks after the beginning of 

the outbreak, I can analyze the transportation industry’s short-term elastic for the 

COVID-19 event. After reading The Event Study Methodology Since 1969 by Binder 

(1998), and The effect of skewness and kurtosis on the one-sample T-test and the 

impact of knowledge of the population standard deviation by Chaffin and Rhiel 

(1992), I learned event study analysis and statistical analysis, and this paper uses them 

to analyze the effects of the epidemic on the transportation stock market in China.  

  

B. Yan et al. (2020) analyzed the potential impact of the event on the stock market 

through the review of the COVID-19 event and discussed how to gather the benefits 

in the stock market while facing the risk of the event, considering its both short- and 

long-term effects. With a different angle, Al-Awadhi et al. (2020) tested the impact of 

the COVID-19 event on the stock market as a natural experience, by considering 

infectious disease’s impact on the stock market, though analyzing the correlation of 
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total confirmed cases and the company's stock returns, which also consider the long-

term impacts.  

  

For the transportation industry, long-term impacts are also important. COVID-19 is 

like an earthquake for the traffic market, and its stock market still may be hit by the 

aftershock, though the initial convulsions have been somewhat contained, and the 

traffic has somewhat recovered. However, this paper mainly discusses the short-term 

effects, long-term impacts analysis and future impacts prediction will probably be 

studied in later papers. 

 

Impacts on specific industries 

In Impact of COVID-19 on the travel and tourism industry (ŠKare et al., 2021), one of 

the earliest papers that measure the COVID-19 event’s impact on the tourism 

industry, researchers used panel structural vector auto-regression (PSVAR) to build 

up dynamic models of the visitor’s flow rate to assess the impact to the worldwide 

travel industry.  

  

Applying this method mentioned above, we can discuss the transportation industry 

developing trend around the COVID-19 event by collecting the data of traffic flow in 



7 
 

water, air, and land respectively, and set up the dynamic model to analyze its trend 

visually. Although this paper mainly focuses on the stock market, so this method 

cannot apply well, this method did inspire me to set up a dynamic model and analysis 

the tendency by visualization.  

  

In addition, the research in Stock Market Reaction to COVID-19: Evidence in 

Customer Goods Sector with the Implication for Open Innovation (Machmuddah et 

al., 2020) reply to the customer goods sector’s data. It showed the difference between 

daily closing prices and stock volume before and after the COVID-19 pandemic and 

informed investors to be more cautious while investing in consumer goods companies. 

They concluded that companies that provide products that are urgently needed by 

customers would be the better choices. L. Yan and Qian’s research (2020) also focus 

on the consumer industry while discussing the COVID-19 pandemic’s impact. They 

found out the negative impact is short-term, and the returns in the stock market are 

stalely recovering and increasing. This is also an example of impacts analysis on a 

specific industry part, and it has reference value for the individual and detailed study 

on the impacts of COVID-19 on the transportation industry in this paper. 
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Investors and investing strategies 

COVID-19 pandemic strokes the Chinese stock market directly, and at the same time, 

it influenced the stock market by affecting investors’ psychology and behavior 

(strategy) indirectly. The psychology of investors is always a significant influencing 

factor for stock market investment. Many papers include the research of the investors’ 

psychology to analyze the market change with the correlation with the investing 

behavior and strategy based on psychology. 

  

Naseem (2021) chose three stock markets, one is in China, and build up the 

correlation of the emotions of investors and the investment decisions. Research came 

out that they are negatively related, which means with the pressure of the COVID-19 

pandemic, investors’ negative psychological states prompt them to stop investing, 

which led to the reduction of stock market returns. Because, in a pandemic, people are 

usually concerned more about surviving than treasure.  

  

Also, The impact of COVID-19 on the Chinese stock market: Sentimental or 

substantial by Sun et al. (2021) discussed the emotional effect of the retail investors. 

It concluded that during the COVID-19 event, investors’ emotion has a more 

significant impact on equity return, especially for companies with lower net assets. In 

this research, researchers contained seven specific industries that are significantly 

affected by the COVID-19 event and used a sensitivity test, which will be helpful for 

the topic researching of the later paper that concludes the discussion about the 
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investor’s emotion factors. This paper is useful for analysis of the results which 

includes recognizing the potential reasons for the changes in the stock market. 

  

One more article discussed the retail investors and stock return is The Impact of 

COVID-19 on the Relation Between Retail Investors’ Trading and Stock Returns in 

the Chinese Market by Bing (2021). It used the vector autoregression model (VAR 

model) to analyze the relationship between retail investor amount and stock return. 

The result is similar to the one got by Sun et al., which refers to panic trading. 

  

In conclusion, there are many research studies on the impact of the COVID-19 

pandemic on the stock market in China, but from different aspects and with different 

methods. Many suggestions are discussed and offered in some markets, but there is 

still a lot of demand for investment suggestions about how to keep gaining return and 

control the risk while facing the risk of COVID-19 event in the transportation stock 

market. Therefore, although some industries, such as the tourism industry, which are 

dramatically impacted by the pandemic event, are already discussed and analyzed by 

many researchers, some other industries, such as the transportation industry, are also 

important and need further detailed and specific study and analysis.   
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Methodology 

Hypotheses 

In this paper, there are 3 hypotheses of the short-term impacts of COVID-19 on the 

transportation industry: 

Hypotheses 1: The short-term impacts of COVID-19 on the transportation industry 

are negative. 

Hypotheses 2: There are some responses of on transportation stock market to the fore 

coming epidemic before the COVID-19 outbreak. 

Hypotheses 3: After a shock reduction of the stock price in the Chinese transportation 

stock market, the decrease rate decreased. 

 

Research Design 

Event study 

An event study is one of the standard methods to measure the reaction of security 

prices to certain events. It is popular in both domestic and foreign literature. (Binder, 

1998) This paper mainly applies the event study to analyze how the Chinese 

transportation stock market responds to COVID-19 outbreaks. 

 

Event study was firstly introduced in the paper published by Fama, Fisher, Jensen, 

and Roll (FFJR) in 1969. Its principle is to study the change of sample stock return 
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rate before and after an event to explain the impact of the event on the sample, to test 

the reaction degree of sample stock price to the event. (Binder, 1998) The steps of 

event study include: deciding research event and event period, selecting sample data, 

calculating normal returns, calculating abnormal returns, statistical test, and analysis 

results.  

 

Event and event period 

Deciding on research event and event period is the first step of an event study. This 

paper selects the outbreak of COVID-19 as the event and the day when Wuhan was 

under lockdown (January 23rd, 2020) as the event day because the lockdown in 

Wuhan symbolizes the beginning of a large-scale and comprehensive outbreak of the 

epidemic and national traffic control. 

 

The event study has three main research periods: parameter estimation period, event 

period, and post-event period. Model period, a period before the event and event 

period, is used to calculate normal returns. The event period, the duration of the event 

that includes the event day, is used to analyze the short-term impacts of the event on 

the stock price, while the post event period is used for long-term impacts analysis. 

This paper mainly analyzes the short-term effects of COVID-19 on the transportation 

industry in China, so that only parameter estimation period and event period are used 

for research analysis. Therefore, research in this paper selects 10 trading days before 
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and after the event day, which means there are 21 trading days in the event period 

(January 9th to February 14th, 2020), and also chose 21 trading days in the near past as 

the parameter estimation period (December 2nd to 30th, 2019).  

 

Figure 1. Research period 

 

 

Normal returns and abnormal returns 

Normal returns refer to the stock returns before the event appeared. There are four 

models for normal returns calculation: Mean Fixed Model, Mean Adjustment Model, 

Market Model, and Market Return Model. This paper uses the Mean Fixed Model: 

𝑅𝑖𝑡 = 𝑢𝑖 + 𝜀𝑖𝑡 

where 𝑅𝑖𝑡 is the normal return, 𝑢𝑖 is the average return of stock i in the parameter 

estimation period, and 𝜀𝑖𝑡 ~(0, 𝜎2), 𝑡 ∈ (𝑇0, 𝑇1). 

 

Abnormal returns are the differences between the actual return and normal return of 

stock during the event period. This paper uses the Abnormal Returns (AR) of each 

stock, the Average Abnormal Returns (AAR) on the sample, the Cumulative 
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Abnormal Returns (CAR) of each stock, and the Cumulative Average Abnormal 

Return (CAAR) on a sample. 

(1) Daily Returns (R): 

𝑅𝑖𝑡 = ln𝑃𝑖𝑡 − ln𝑃𝑖𝑡−1 

where 𝑃𝑖𝑡 and 𝑃𝑖𝑡−1 refer to the day t and day t-1 respectively. This paper draws the 

data of normal returns in the event period and event period directly from the data 

source, and test their correction with this function above. 

 

(2) Abnormal Returns (AR): 

𝐴𝑅𝑖𝑡 = 𝑅𝑖𝑡 − 𝑅𝑚𝑡 

where 𝑅𝑚𝑡 is market return. 

 

(3) Average Abnormal Returns (AAR): 

𝐴𝐴𝑅𝑡 =
1

𝑁
∑ 𝐴𝑅𝑖𝑡

𝑁

𝑖=1

 

 

(4) Cumulative Abnormal Returns (CAR): 

𝐶𝐴𝑅𝑡(𝑡1, 𝑡2) = ∑ 𝐴𝑅𝑖𝑡

𝑡2

𝑡=𝑡1

 

 

(5) Cumulative Average Abnormal Return (CAAR):  

𝐶𝐴𝐴𝑅𝑡(𝑡1, 𝑡2) = ∑ 𝐴𝐴𝑅𝑖𝑡

𝑡2

𝑡=𝑡1
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Analysis method 

To test the impacts of the COVID-19 outbreak on the Chinese transportation stock 

market, this paper observes the distributions of AAR and CAAR and compared them 

with 0. If AAR and CAAR are significantly close to 0, the COVID-19 outbreak has 

almost no effects on the transportation stock market in China. On the contrary, there 

do are some impacts if they are significantly not equal to 0. (Han, 2019)  

 

In addition, this paper uses One Sample t Test, which is a parametric test that is 

usually used to test whether the mean of the population is statistically different from 

the known or assumed value, to do the statistical analysis and of AAR and CAAR and 

compare them with 0 to deter the effects are positive or negative. Therefore, there are 

two hypotheses of both AAR and CAAR respectively: H0: 𝐴𝐴𝑅𝑡 = 0, H1: 𝐴𝐴𝑅𝑡 ≠

0; H0: 𝐶𝐴𝐴𝑅𝑡 = 0, H1: 𝐶𝐴𝐴𝑅𝑡 ≠ 0. Then, with SPSS, t-values and sig-values are 

calculated to analyze the existence of the impact of the COVID-19 epidemic on the 

Chinese transportation stock market.  

 

Data Resource and Sample Selection 

The sample data used in this paper is collected from the China Stock Market & 

Accounting Research (CSMAR), an authoritative data center in China. This paper 

takes listed transportation companies in Shanghai and Shenzhen A-share markets as 

the research object, and takes companies of those that listed before November 1st, 
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2019 are selected as samples for analysis. In those data, there is no data in the trading 

days during the January 24th to February 2nd in 2020, because of the Chinese New 

Year holiday.  
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Analysis and Findings 

Analysis Results 

Taking January 23rd, 2020 as the event day, this paper collects and progresses data 

through Excel and RStudio and does the statistical analysis on AAR and CAAR by 

SPSS. Table 2 is the results of One Sample t Test of AAR and CAAR before and after 

the event day. 

 

Table 2. t Test Results of AAR and CAAR  

Date AAR N t-value Sig CAAR t-value Sig 

-10 0.012546  113 8.995471  0.000*** 0.012546  9.035540  0.000***  

-9 -0.002890  113 -2.369600  0.020**  0.009655  4.719640  0.000***  

-8 -0.000735  113 -0.511102  0.610  0.008920  3.753341  0.000***  

-7 -0.003068  113 -2.768303  0.007***  0.005853  2.058426  0.000***  

-6 -0.010134  113 -9.459543  0.000***  -0.004281  -1.528237  0.000***  

-5 -0.008129  113 -5.823766  0.000***  -0.012411  -3.600020  0.000***  

-4 -0.005632  113 -4.518017  0.000***  -0.018042  -4.632158  0.000***  

-3 0.003049  113 1.427705  0.156  -0.014993  -3.210494  0.000***  

-2 -0.018385  113 -13.212399  0.000***  -0.033379  -6.393418  0.000***  

-1 -0.003677  113 -3.127947  0.002***  -0.037056  -6.552669  0.000***  

0 -0.031274  113 -15.434423  0.000***  -0.068329  -11.650558  0.000***  

1 -0.096028  113 -48.542489  0.000***  -0.164357  -26.555158  0.000***  
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Table 2. t Test Results of AAR and CAAR (continued) 

Date AAR N t-value Sig CAAR t-value Sig 

2 -0.023541  113 -6.364110  0.000***  -0.187898  -24.130721  0.000***  

3 0.017851  113 10.012749  0.000***  -0.170048  -21.063824  0.000***  

4 0.018557  113 7.520978  0.000***  -0.151490  -17.877711  0.000***  

5 -0.002677  113 -1.862113  0.065*  -0.154167  -18.737092  0.000***  

6 0.011346  113 6.221689  0.000***  -0.142821  -17.100312  0.000***  

7 -0.000367  113 -0.249412  0.803  -0.143188  -18.158832  0.000***  

8 0.003658  113 3.220823  0.002***  -0.139531  -17.367061  0.000***  

9 -0.012443  113 -6.523414  0.000***  -0.151973  -17.280042  0.000***  

10 -0.003654  113 -2.899165  0.005***  -0.155627  -17.767530  0.000***  

(*, **, *** refers to the significant in 10%, 5% and 1% levels respectively) 

 

Figure 3. Distribution of AAR and CAAR by Time 
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According to Table 2, all t-value is significantly different with 0, which means the H0 

of AAR and CAAR are wrong. Thus, AAR and CAAR are not 0, and easy to see in 

and Figure 3 that they both changed significantly before and after the event day. 

(Chaffin & Rhiel, 1992) 

 

CAAR from day -5 to day 10 are all significantly less than 0 in the 1% level, while 

only days before day -5 had CAAR that have a few differences from 0. Therefore, the 

stock prices decreased significantly during the latter 16 days in the event period. In 

addition, in the event period, CAAR keeps decreasing until day 2, reaches the lowest 

point, and then increases. However, the CAAR on day 1, just after the event day, had 

a significant decrease, which means there is a significant drop in stock price after the 

event day. This shows the negative short-term impacts of the COVID-19 outbreak on 

the transportation market in China. 

 

Figure 4. AAR - Sig Value of t Test 
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As the Sig of AAR on day -7 to 10 (except day -3, 3, 4, 5, 7) are significantly negative 

in 1% level, AAR before and after the event day are negative and a significant 

decrease of AAR from event day to day 1 also means the decrease in the stock price 

as the CAAR shows. Analyzing Figure 4, the extremely low level of significant (small 

sig) of AAR from day -2 to day 4 represents the abnormal fluctuation of the stock just 

after the event day, which means the epidemic impacted the Chinese transportation 

stock market negatively significantly in short term. 

 

Limitation and Further Study 

There are mainly two limitations of this paper.  

 

This paper only focuses on analyzing the short-term impacts of COVID-19 on the 

transportation stock market in China. As the Literature Review of this paper 

mentioned that long-term impacts are also important for analyzing how the stock 

market of the transportation industry responds to the COVID-19 event. Long-term 

impacts are useful for future prediction of the stock market quotations. A further study 

on the long-term impacts and future predictions will be done in the later paper.  

 

Another limitation of this paper is that it did not discuss downward or upward factors 

that affected the Chinese transportation stock market directly or indirectly by 

impacting the COVID-19 virus, investors’ emotions, etc. Obviously, investors’ 
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emotional and psychological activities while facing the COVID-19 affects their 

decision of investment which will finally impact the stock price and stock return. One 

more example of those factors is about the biological attribution and ability of the 

COVID-19 virus, such as the antimicrobial resistance, as Rawson et al. (2020) 

mentioned in their article COVID-19 and the potential long-term impact on 

antimicrobial resistance, and the surgical services, which mentioned by Søreide et al. 

(2020) in Immediate and long-term impact of the COVID-19 pandemic on delivery of 

surgical services. Therefore, a further paper for those factors’ impacts is worth 

looking forward to.  

 

All in all, there still are several limitations of the analysis in this paper, and further 

study would be in later papers. 
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Conclusion 

Research Conclusion 

This paper uses the event study to analyze 113 companies listed before November 1st, 

2019 and on the Shanghai and Shenzhen A-share markets. AAR and CAAR are 

calculated in this paper, and they are analyzed by using the One Sample t Test to 

study the short-term impact of COVID-19 on the transportation stock market in 

China.  

 

The hypotheses are correct that in the short-term, the outbreak of COVID-19 has a 

significant negative impact on the Chinese transportation stock market. According to 

the results of the study and analysis, there are some decreases in stock price before the 

event day, this paper speculates that this is because there is information of epidemic, 

city lockdown and traffic limitations that already spread out, and investors take some 

actions that affect the stock market on investment activities in the stock market by 

having such information. Also, results in this paper show a significant drop in stock 

price one day after the event day, and then the decrease rate dropped. This might be 

mainly because of the control and management by the government. However, the 

abnormal fluctuation of stock returns still existed for short period after the event day. 
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Suggestions 

Based on the research finding and conclusion, here are some suggestions to the 

investors: 

 

Firstly, based on the analysis of short-term impacts in this paper, investors could use 

the research results to assist investment judgment and decision-making when they 

face the aftershock of the COVID-19 outbreak, but only in China. 

 

Secondly, although, the epidemic caused a significant decrease in stock return, the 

fluctuation in stock price is somewhat regular in some cycles. Investors need to focus 

on the events and changes in and outside the stock market to be sensitive with all 

information related while investing in the transportation stock market because the 

“call back” of traffic limitation caused by COVID-19 is unpredictable. It is important 

to catch the opportunities and avoid or manage the investment risk. 

 

In conclusion, this paper studied the short-term impacts of the COVID-19 event on 

the transportation stock market and proved all hypotheses through the event study, 

One Sample t Test by Excel, RStudio, and SPSS. Although there are some limitations, 

this paper also has some contributions that include suggestions to investors based on 

the results of the analysis. 
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