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Abstract

The outbreak of infectious diseases inevitably causes a significant decline in the performance of the tourism, 

hospitality, and leisure industries. However, the impact of active epidemic-prevention measures on their 

performance, due to restrictions on daily activities, and that of proper epidemic control on the expectations of 

improved future performance, remain unexplored. This study aimed to investigate the effect of the announcement 

of Taiwan's first confirmed COVID-19 case on shareholders' wealth, stock trading frequency, and investment risk. 

Taiwan's excellent epidemic-prevention performance makes its stock markets an appropriate empirical target to 

investigate the effects on stock price, trading volume, and return volatility, to obtain a comprehensive picture of 

investors' behavior and reactions. Our results show that although active epidemic prevention did not prevent severe 

accounting performance decline, it only had a mild, short-term effect on investment performance. Thus, it protected 

shareholders' wealth and strengthened their ability and willingness to continue business operations.
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1. Introduction

This pandemic has caused the loss of life and health because of the strong infectivity of the coronavirus. It 

has also severely affected trading activities in stock markets. Earlier studies have investigated the effect of 

coronavirus on trading activities in stock markets. Chen et al. (2007) argued that after the severe acute respiratory 

syndrome (SARS) outbreak, Taiwan's hotel stocks exhibited significant negative cumulative average abnormal 

returns (CAAR). This indicated that the SARS outbreak had a significant negative effect on the performance of 

hotel stocks. Chen et al. (2009) found that the SARS crisis had a negative effect on stock prices in the tourism, 

wholesale, and retail industries. Since its discovery in Wuhan, China, in December 2019, the Coronavirus disease 

2019 (COVID-19) has spread rapidly across the world. Moreover, COVID-19 has also inevitably affected the 

performance of stock markets worldwide. Regarding the strong destructive power of COVID-19 in major stock 

markets globally, recent studies have focused on the effect of COVID-19 on shareholders' wealth and investors' 

behavior. Based on their empirical results, Al-Awadhi et al. (2020) identified that from January 10, 2020, to March 

16, 2020, the daily growth in total confirmed cases and -deaths caused by COVID-19 had a significant negative 

effect on stock returns across all companies listed in the Hang Seng Index and Shanghai Composite Index. 

Albuquerque et al. (2020) argued that compared with other stocks, those with higher environmental and social 

ratings had significantly higher returns, lower return volatilities, and higher trading volumes. Ashraf (2020) 

highlighted that stock markets reacted quickly to COVID-19 and that reactions also varied over time, depending 

on the stage of the outbreak. Baker et al. (2020b) opined that regarding the effect of infectious diseases (including 

the Spanish flu) on stock markets, COVID-19 currently has the most significant effect. They further argued that 

policy reaction to the COVID-19 pandemic provides the most convincing explanation for its unprecedented stock 

market effect. Baker et al. (2020a) highlighted that COVID-19 had increased the Chicago Board Options Exchange 

S&P 500 Volatility Index (VIX) by approximately 500 percent from January 15, 2020, to March 31, 2020. Based 

on the results of his study, between April 8, 2019, and April 9, 2020, Onali (2020) found that the number of 

confirmed COVID-19 cases and deaths announced by countries, including China, France, Iran, Italy, Spain, and 

the United Kingdom, had a positive effect on the conditional heteroscedasticity of the Dow Jones and S&P500 

returns. Ortmann et al. (2020) indicated that individual investors would increase their stock trading frequencies 

significantly during the COVID-19 outbreak.

Since the first confirmed COVID-19 case was reported in China, the first country in the world to experience 

a severe COVID-19 epidemic, countries that are geographically close to and have close economic ties with China 

were reasonably expected to be severely affected by the epidemic. On January 26, 2020, the Center for Systems 

Science and Engineering (CSSE) at Johns Hopkins University in the United States published its research titled 

"Modeling the Spread of 2019-nCoV," which opined that Taiwan would be the second country at risk for 
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experiencing the outbreak globally. The CSSE predicted that Taiwan would have an extremely high number of 

confirmed cases and deaths caused by the disease. Despite these predictions, Taiwan has become a role model in 

the global fight against COVID-19 as of July 26, 2020. There have been only 458 confirmed cases and seven 

deaths caused by COVID-19 in Taiwan, and the country has gone without local transmission cases for 105 days. 

Furthermore, Taiwan has a very small percentage of confirmed COVID-19 cases (0.00194%), considering its total 

population (approximately 23.587 million people). It is particularly commendable that Taiwan, respecting human 

rights, has not imposed a lockdown to prevent the spread of COVID-19. With the government's timely efforts to 

implement and deploy epidemic prevention measures, as well as the high degree of cooperation extended by the 

people of Taiwan, the country has been able to control the epidemic effectively. People have been able to carry out 

almost all daily activities normally. Moreover, Taiwan has not experienced a shortage of epidemic prevention 

supplies and has been helping countries worldwide by donating these supplies since April 2020.

Considering the economic effect of COVID-19, people are expected to stop unnecessary daily, social, and 

commercial activities to avoid infection. Governments have adopted various measures to restrict activities 

involving close contact to prevent the rapid spread of the pandemic. The most direct effect of stopping these daily, 

social, and commercial activities is on the tourism, hospitality, and leisure industries. As Taiwan was expected to 

become the second most affected by the COVID-19 pandemic, its tourism, hospitality, and leisure industries were 

expected to experience the most direct economic effect and a challenging business environment, resulting in a 

severe impact in the early days of the pandemic. The people of Taiwan limited their unnecessary social and 

commercial activities for fear of being infected, despite Taiwan's excellent achievements in combating COVID-19 

and its appropriate epidemic prevention measures. This caused a significant decline in the number of patrons in 

restaurants, hotels, tourism and sightseeing, and public transportation that eventually affected the performance of 

Taiwan's tourism, hospitality, and leisure industries seriously. It is undeniable that companies related to these 

sectors will face a survival crisis when they demonstrate poor profit performance. However, the key factors 

affecting shareholders' ability and willingness to continue business operations in a poor environment are not only 

the profitability of the company but also changes in their wealth.

When an epidemic occurs, governments take epidemic prevention measures, which have both positive and 

negative effects on the tourism, hospitality, and leisure industries. The government will further restrict people's 

daily, social, and commercial activities through active epidemic prevention measures, which will worsen the 

performance of these industries. Then, companies related to these industries may experience a severe decline in 

accounting performance (e.g., sales revenue and earnings). However, the government's adoption of active epidemic 

prevention measures help control the epidemic, and shareholders of companies related to tourism, hospitality, and 

leisure industries may expect improved future performance because of these measures. Then, companies related 
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to the tourism, hospitality, and leisure industries may experience only a slight and extremely short-term effect on 

their investment performance (e.g., stock returns, trading volume, and return volatility). Regarding Taiwan's 

epidemic prevention performance, COVID-19 is still expected to affect the profitability of these industries. 

However, considering this excellent performance, will investors in Taiwan's stock markets expect that these efforts 

will cause Taiwan's COVID-19 epidemic situation to subside faster than other countries worldwide? Moreover, it 

is expected that Taiwan's tourism, hospitality, and leisure industries will experience higher growth in performance 

after the end of the epidemic. Thus, the stock prices would have only experienced a mild or short-term effect at 

the time of the outbreak. An in-depth discussion of these research questions is worthwhile because a limited effect 

on the investment performance of companies related to these industries will strengthen their shareholders' ability 

and willingness to continue business operations, especially if their wealth can be protected. 

Although earlier studies, such as Chen et al. (2007), explored the effect of the SARS outbreak in 2003, on 

Taiwan's hotel stocks and made a significant contribution to the hospitality industry, Taiwan's epidemic prevention 

performance during this period was not outstanding. Therefore, earlier studies still lacked investigations into how 

stock markets are affected by an epidemic in a country with excellent epidemic prevention performance. Besides, 

regarding investigations into investors' reactions to infectious diseases, Chen et al. (2007) focused on the effect of 

the outbreak on stock returns. However, a comprehensive investigation into the effect of COVID-19 on stock 

returns (share price), stock trading frequency (trading volume), and shareholding risk (return volatility) should be 

conducted to obtain a complete picture of the effect of COVID-19 on investors' behavior. Some earlier studies, 

such as Odean (1998), explored how overconfidence affects price, trading volume, and volatility in financial 

markets. To understand the impact of the disposition effect on stock markets thoroughly, Goetzmann and Massa 

(2008) also investigated its relationship with stock returns, volatility, and trading volume. Although the 

aforementioned studies have investigated the effect of behavioral biases on price, trading volume, and volatility in 

financial markets, there have been very few complete investigations into the effect of epidemics on stock price, 

trading volume, and volatility.

This study aims to investigate the effect of COVID-19 on stock price, trading volume, and return volatility in 

the tourism, hospitality, and leisure industries in the stock markets of a country with excellent epidemic prevention 

performance. The target companies are publicly listed and over-the-counter (OTC) stocks related to these 

industries in Taiwan. Taiwan was previously predicted to be the second hardest-hit country in the global COVID-

19 pandemic but is one of the best-performing countries worldwide in epidemic prevention. Compared with earlier 

studies, this study has two main features. First, it explores whether COVID-19 has a mild or short-term effect on 

shareholders' wealth in the tourism, hospitality, and leisure industries in a country with outstanding epidemic 

prevention performance. Second, it conducts a complete investigation into the effect of COVID-19 on stock price, 
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trading volume, and return volatility to obtain a comprehensive account of the effect of COVID-19 on investors' 

behavior.

The remainder of this paper is structured as follows. The second section introduces the data and methods 

adopted in this study. The third section presents the empirical results. The fourth analyzes the accuracy of the 

results and discusses the effect of the government's active epidemic prevention measures on the accounting and 

investment performance of companies related to tourism, hospitality, and leisure industries. The final section 

discusses the conclusions.

2. Data and Methodology

This study used all the tourism, hospitality, and leisure stocks listed on the Taiwan Stock Exchange (TWSE) 

and Taipei Exchange (TPEx) as research targets to investigate the effect of the announcement of Taiwan's first 

confirmed COVID-19 case on the returns, trading volume, and volatility of publicly listed and OTC stocks in 

Taiwan's tourism, hospitality, and leisure industries. Presently, 37 companies in the tourism, hospitality, and leisure 

industries have been listed on the TWSE and TPEx. However, one of these has been listed recently, and we were, 

therefore, unable to obtain data on stock returns and turnover rates within the estimation period of the event study. 

Therefore, our final sample consisted of 36 TWSE- and TPEx-listed companies in the tourism, hospitality, and 

leisure industries. Table 1 lists the samples used in this study. 

We used the day Taiwan's first confirmed COVID-19 case was announced (January 21, 2020) as the event 

day. Additionally, we set the estimation period to start from 150 (business) days to 31 days before the day of the 

event. Because the event windows employed in this study fell within the period from 20 days before to 20 days 

after the event, the study period was from June 17, 2019, to February 27, 2020. We also obtained daily data on the 

returns and turnover rates of the sample companies from the Taiwan Economic Journal database. 

In this study, the event study was adopted to investigate whether the announcement of Taiwan's first confirmed 

COVID-19 case led to abnormal returns, -trading volume, and -volatility among TWSE- and TPEx-listed stocks 

in the tourism, hospitality, and leisure industries. The methodology for this event study is explained below.

2.1 Stock Price Reactions to the Announcement

2.1.1 Estimated Expected Returns:

This study set the event day as day 0, with the estimation period to be 150 days to 31 days before the event 

took place. Then, the market model and data within the estimation period were used to estimate the expected 
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Table 1

Sample Companies

Code Company Name

2701 WANHWA ENTERPRISE 

2702 HOTEL HOLIDAY GARDAN

2704 AMBASSADOR HOTEL

2705 LEOFOO DEVELOPMENT

2706 FIRST HOTEL

2707 FORMOSA INTERNATIONAL HOTEL

2712 FARGLORY HOTEL

2722 CHATEAU INTERNATIONAL DEVELOPMENT

2723 GOURMET MASTER 

2727 WOWPRIME CORPORATION

2731 LION TRAVEL SERVICE 

2739 MY HUMBLE HOUSE HOSPITALITY MANAGEMENT CONSUL

2748 FDC INTERNATIONAL HOTELS

5706 PHOENIX TOURS INTERNATIONAL

8462 POWER WIND HEALTH INDUSTRY INCORPORATED

8940 NEW PALACE INTERNATIONAL

9943 HOLIDAY ENTERTAINMENT

1259 AN-SHIN FOOD SERVICES

1268 HI-LAI FOODS

2718 PLEASANT HOTELS INTERNATIONAL

2719 STAR TRAVEL CORPORATION

2724 FX HOTELS

2726 YUMMY TOWN (CAYMAN) HOLDINGS CORPORATION

2729 TTFB COMPANY LIMITED

2732 LA KAFFA INTERNATIONAL

2734 EZFLY INTERNATIONAL TRAVEL AGENT

2736 HOYA RESORT HOTEL GROUP

2740 MR. ONION CORPORATION

2745 LIFE TRAVEL & TOURIST SERVICE

2928 REDHORSE CORPORATION

3252 HAIWAN INTERNATIONAL DEVELOPMENT

3522 TOPLUS GLOBAL

4804 DA LUE INTERNATIONAL HOLDING

5301 CJW INTERNATIONAL

5364 LEALEA HOTELS & RESORTS

5701 JANFUSUN FANCYWORLD CORPORATION

returns. Lastly, the estimates of the regression coefficients αi and βi (  and 
i i

a b ) were obtained. Equation (1) 

provides further explanation:

, ,i t i i t i t
R Rm ea b= + × + (1)

Here

Ri,t: Return on stocks of the i-th TWSE- or TPEx-listed company in the tourism, hospitality, and leisure industries 

on day t.

Rm,t: Return on the TWSE Capitalization Weighted Stock Index on day t.

ei,t: Residual term on day t.

2.1.2 Abnormal Returns:
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After obtaining ,  
i i

a b and expected returns [E( ,i tR )] from Equation (1), this study subtracted "expected 

return on the current day" from "actual daily return" within the event windows to obtain daily abnormal returns as 

shown below:

, , , ,( ) ( ),     = -20 to 20ii t i t i t i t i t
AR R E R R Rm ta b= - = - + × (2)

Here ARi,t is the abnormal return on stocks of the i-th TWSE- or TPEx-listed company in the tourism, hospitality, 

and leisure industries on day t.

2.1.3 Average Abnormal Returns (AAR)

After obtaining abnormal returns on stocks of the i-th TWSE- or TPEx-listed companies in the tourism, 

hospitality, and leisure industries on day t, we calculated AAR on stocks on day t as follows:

,1
,

n

i ti

i t

AR
AAR

n
==å (3)

where AARt is the AAR on stocks of the i-th TWSE- or TPEx-listed companies in the tourism, hospitality, and 

leisure industries on day t, and n is the number of TWSE- and TPEx-listed companies in the tourism, hospitality, 

and leisure industries, n=36. 

2.1.4 Cumulative Average Abnormal Returns (CAAR)

This study further calculated CAAR on all TWSE- and TPEx-listed companies in the tourism, hospitality, and 

leisure industries from day t to day t+h [that is, CAAR for event window (t, t+h)] as follows:

,

t h

t t h TT t
CAAR AAR

+

+ =
=å (4)

Here CAAR t, t+h is the CAAR from day t to day t+h.

2.1.5 t-test:

Lastly, this study used Brown and Warner's (1985) t-test to test whether the CAAR from day t to day t+h is 

significant, and zero.

H0 CAAR t,t+h = 0

H1 CAAR t,t+h 0

,

1

t t h

AAR

CAAR
t

h s

+=
+ ×

(5)

where
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31 2

150
( )
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tt

AAR

AAR AAR
s

-

=-
-

=
å (6)

31

150
120

tt
AAR AAR

-

=-
=å (7)

2.2 Abnormal Trading Frequencies

Besides investigating abnormal stock returns, we also explored whether the announcement of Taiwan's first 

confirmed COVID-19 case resulted in abnormal trading volume (abnormal turnover rate) among the tourism, 

hospitality, and leisure stocks listed on the TWSE and TPEx. Trading volume is one of the indicators that measures 

the frequency of stock trading. However, when comparing the frequency of stock trading across companies, trading 

volume is easily affected by differences in company size, resulting in erroneous research results. Hence, this study 

conducted an empirical analysis by replacing the trading volume of stocks of the i-th TWSE- or TPEx-listed 

company on day t (TVi,t) with their turnover rate on day t (Ti,t), where Ti,t= TVi,t/ OSi,t, and OSi,t is the number 

of outstanding shares of the i-th TWSE- or TPEx-listed company on day t.

This study employed Womack's (1996) method to investigate the effect of the announcement of Taiwan's first 

confirmed COVID-19 case on the trading volume of tourism, hospitality, and leisure stocks. The daily expected 

turnover rate of stocks of the i-th TWSE- or TPEx-listed company (
i
T ) was estimated using the average daily 

turnover rate of stocks of the i-th TWSE- or TPEx-listed company within the estimation period from 150 days to 

31 days before the event ( 31
 120150 ,

T Tti i t

-å= =- ). Then, we defined the abnormal trading volume of stocks of the i-th 

TWSE- or TPEx-listed company on day t as the actual turnover rate of stocks of the i-th TWSE- or TPEx-listed 

company on day t divided by 
i
T , minus 1 (

, ,( / ) 1
i t i t i

AT T T= - ). Lastly, similar to the method for calculating 

AAR and CAAR, this study calculated the average abnormal trading volume of stocks of TWSE- and TPEx-listed 

companies on day t (AATt) and the cumulative average abnormal trading volume (CAAT) of stocks of TWSE- and 

TPEx-listed companies from day t to day t+h (CAATt, t+h) separately. Furthermore, Brown and Warner's (1985) t-

test was employed to test whether CAATt, t+h is significantly different from zero.

2.3 Abnormal Return Volatility

To fully understand the effect of COVID-19 on stock markets, this study further investigated whether the 

announcement of Taiwan's first confirmed COVID-19 case led to abnormal volatility in tourism, hospitality, and 

leisure stocks listed on the TWSE and TPEx. We defined the volatility of stocks of the i-th TWSE- or TPEx-listed 

company in the tourism, hospitality, and leisure industries on day t as the squared returns of the company on day t 

( 2

, ,i t i t
V R= ).

This study also employed Womack's (1996) method to investigate volatility effects, which is explained as 
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follows. First, the daily expected volatility of stocks of the i-th TWSE- or TPEx-listed company (
i
V ) was estimated 

using the average daily volatility of stocks of the i-th TWSE- or TPEx-listed company within the period from 150 

days to 31 days before the event (
31

 120150 ,
V Vti i t

-å= =- ). Next, we define the abnormal volatility of stocks of the i-th 

TWSE- or TPEx-listed company on day t (AVi,t) as the actual volatility of stocks of the i-th TWSE- or TPEx-listed 

company on day t divided by
i
V  , minus 1 (

, ,( / ) 1
i t i t i

AV V V= -  ). Lastly, this study calculated the average 

abnormal volatility of stocks of TWSE- and TPEx-listed companies on day t (AAVt) and the cumulative average 

abnormal volatility (CAAV) of the stocks of the TWSE- and TPEx-listed companies from day t to day t+h 

(CAAVt,t+h) separately. Furthermore, Brown and Warner's (1985) t-test was employed to test whether CAAVt,t+h

is significantly different from zero.

3.Methodology

3.1 Effect of the Announcement of the First Confirmed COVID-19 Case on Tourism, Hospitality, 

and Leisure Stock Returns

This study investigated the effect of the announcement on the price, trading volume, and volatility of these 

stocks, hoping to obtain a comprehensive overview of the investors' reaction in tourism, hospitality, and leisure 

stocks to COVID-19, and to further understand its effect on shareholders' wealth, stock trading frequency, and 

stock investment risks among these stocks. First, it employed an event study to investigate whether the 

announcement led to abnormal returns. We adopted the market model to estimate expected returns and used Brown 

and Warner's (1985) t-test to test whether the CAAR during a particular event window is significantly different 

from zero. The results are summarized in Table 2. 

The CAAR, as shown in Table 2, during the event windows (0, 0), (0, 1), and (0, 2) is statistically significant 

and less than zero. Still, the CAAR during other event windows after the announcement is not statistically 

significant and different from zero. Based on the aforementioned results, the announcement has an extremely short-

term effect on stock prices. Its significant effect is concentrated on the day of the announcement and the next two 

days after that, resulting in a significant negative effect on stock prices during this period. However, starting from 

the third day after the announcement, it no longer has a significant effect. During this period, shareholders' wealth

in companies related to tourism, hospitality, and leisure industries also stabilize. Meanwhile, Table 2 also shows

that the CAAR during all event windows before the announcement of Taiwan's first confirmed COVID-19 case is 

not statistically significant and different from zero. This result shows that before the announcement of Taiwan's 

first confirmed COVID-19 case, investors in Taiwan's tourism, hospitality, and leisure stocks did not react in
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Table 2

CAAR on tourism, hospitality, and leisure stocks before, during, and after TCDC announced Taiwan's first 

confirmed COVID-19 case

Panel A: Before the announcement Panel B: After the announcement

Window CAAR t-statistic Window CAAR t-statistic

(-20,-16) 1.3385% 1.1647 (0,0) -3.3547% -6.5272*

(-15,-11) 1.1422% 0.9939 (0,1) -4.8769% -6.7099*

(-10,-6) 0.1104% 0.0960 (0,2) -7.0673% -8.5458*

(-5,-3) -0.4828% -0.1433 (3,5) 0.0413% 0.0464

(-3,-1) -0.1403% -0.1577 (6,10) 1.1660% 1.0146

(-2,-1) -0.7477% -1.0288 (11,15) 1.2436% 1.0821

(-1,-1) -0.1638% -0.3188 (16,20) -0.4084% -0.3554

Note: This table shows the CAAR on tourism, hospitality, and leisure stocks before, during, and after TCDC announced Taiwan's first confirmed 

COVID-19 case. This study uses an event study to examine the price performance of these stocks before, during, and after the 

announcement. Brown and Warner's (1985) t-test reveals whether the CAAR on these stocks during a specific event window is 

significantly different from zero. * Significance at the 1% level

advance to the effect of COVID-19-related information, and there is no significant abnormal change in their stock 

returns.

In summary, because of COVID-19, people have considerably reduced outdoor activities, thus leading to a 

significant decline in sales revenue in the tourism, hospitality, and leisure industries. However, as far as 

shareholders' wealth in these industries is concerned, the announcement of Taiwan's first confirmed COVID-19 

case only resulted in an extremely short-term negative effect on the prices of tourism, hospitality, and leisure 

stocks. In contrast, the market capitalization of the TWSE- and TPEx-listed companies in these industries no longer 

exhibits abnormal changes starting from the third day after the announcement. These results have vital implications 

for industry, government, and academia, as explained below. Although a government with excellent epidemic 

prevention performance cannot prevent people from considerably reducing outdoor activities or may even further 

reduce people's outdoor activities, active government epidemic-prevention measures can boost investors' 

confidence. Furthermore, these measures may strengthen their perception that the performance of these industries 

will relaunch dynamically after the pandemic, resulting in a limited effect on shareholders' wealth in the tourism, 

hospitality, and leisure industries. Therefore, shareholders in these industries will be eager and able to continue 

running their companies, such that the unemployment situation in these industries is less severe and the economic 

system is less affected. Meanwhile, before the announcement of Taiwan's first confirmed COVID-19 case, the 

returns on tourism, hospitality, and leisure stocks were not statistically significantly abnormal. This result may be 

because even though the epidemic had been reported in China before the announcement of Taiwan's first confirmed 

COVID-19 case on January 21, 2020, the situation was unclear, related information available to stock investors 
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was limited, and stock prices did not show apparent abnormalities during that time. Another possible reason is that 

the Taiwan Centers for Disease Control (TCDC) obtained information on a severe infectious pneumonia (which 

was later named COVID-19) with human-to-human transmission reported in China as early as December 31, 2019. 

Simultaneously, it established epidemic prevention measures and informed its people to adopt them. Therefore, 

the reports of the epidemic in China during that time had a relatively mild effect on Taiwan's stock markets.

3.2 Effect of the Announcement of the First Confirmed COVID-19 Case on the Trading Volume of Tourism, 

Hospitality, and Leisure Stocks

Besides stock returns, changes in the stock trading frequency directly affect stock liquidity. It is usually one 

of the critical concerns of stock investors and shareholders. Hence, this study also used an event study to investigate 

whether the announcement of Taiwan's first confirmed COVID-19 case led to abnormal trading volumes in 

tourism, hospitality, and leisure stocks (we replaced trading volume with turnover rate for the empirical analysis). 

We employed Womack's (1996) method to obtain normal turnover rates and used Brown and Warner's (1985) t-

test to test whether the CAAT during a particular event window is significantly different from zero. The results are 

summarized in Table 3. 

Regarding the effect of the announcement on the trading frequency of tourism, hospitality, and leisure stocks, 

the results in Table 3 show that the CAAT during event windows (0, 0), (0, 1), and (0, 2) is statistically significant 

and positive. Still, the CAAT during other event windows after the announcement is not statistically significant 

and different from zero. Based on these results, the announcement of Taiwan's first confirmed COVID-19 case 

also has an extremely short-term effect on the trading frequency of tourism, hospitality, and leisure stocks. Its 

major effect is concentrated in the period from the day of the announcement to two days after, leading to a 

significant increase in the trading volume of tourism, hospitality, and leisure stocks during this period. However, 

starting from the third day after the announcement, it no longer has a statistically significant effect on stock trading 

volumes. Meanwhile, Table 3 also points out that the CAAT during event windows (-10, -6) and (-5, -3) before the 

announcement is statistically significant and different from zero. This result shows that before the announcement, 

there are significant abnormal increases in the trading frequency of Taiwan's tourism, hospitality, and leisure stocks 

only within the period from 10 days to 3 days before the announcement.

The results in Table 3 show that the effect of COVID-19 has led to a significant increase in the trading 

frequency of tourism, hospitality, and leisure stocks. However, such abnormally intensive stock trading frequency 

is only an extremely short-term phenomenon that is concentrated in the period from the day of the announcement 
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Table 3

CAAT of tourism, hospitality, and leisure stocks before, during, and after TCDC announced Taiwan's first 

confirmed COVID-19 case

Panel A: Before the announcement Panel B: After the announcement

Window CAAT t-statistic Window CAAT t-statistic

(-20,-16) -1.1592 -1.6697 (0,0) 1.7383 5.5988*

(-15,-11) -0.2929 -0.4219 (0,1) 2.7805 6.3323*

(-10,-6) 4.0961 5.8999* (0,2) 3.8744 7.2045*

(-5,-3) 1.5627 2.9058* (3,5) 0.8358 1.5542

(-3,-1) 0.9492 1.7650 (6,10) 1.0681 1.5384

(-2,-1) 0.7193 1.6381 (11,15) 0.2129 0.3066

(-1,-1) 0.2498 0.8045 (16,20) 0.6436 0.9270

Note: This table shows the CAAT of tourism, hospitality, and leisure stocks before, during, and after TCDC announced Taiwan's first confirmed 

COVID-19 case. This study uses an event study to examine the trading frequency of these stocks before, during, and after the 

announcement. Brown and Warner's (1985) t-test reveals whether the CAAT of these stocks during a specific event window is 

significantly different from zero. * Significance at the 1% level

to two days after. Starting from the third day after the announcement, the trading frequency of tourism, hospitality, 

and leisure stocks no longer exhibits abnormal changes. These results confirm that although active epidemic 

prevention is unable to prevent a decline in the accounting performance of companies related to tourism, 

hospitality, and leisure industries, it can boost investors' confidence, thus limiting its effect on the trading 

frequency. Meanwhile, before the announcement of Taiwan's first confirmed COVID-19 case, abnormal increases 

in the trading volume of tourism, hospitality, and leisure stocks are concentrated in the period from 10 days to 3 

days before the announcement. Because the TCDC issued a travel alert for Wuhan, China, and listed the severe 

infectious pneumonia as a Category 5 communicable disease ten trading days (January 7, 2020) and four trading 

days (January 15, 2020) before the announcement, respectively, these measures did not have a significant effect 

on the prices of tourism, hospitality, and leisure stocks, but led to an increase in stock trading frequency during 

this period. However, overall, the trading frequency of these stocks was still not greatly affected before the 

announcement.

3.3 Effect of the Announcement of the First Confirmed COVID-19 Case on the Volatility of Tourism, 

Hospitality, and Leisure Stocks

Shareholders of the TWSE- and TPEx-listed companies in the tourism, hospitality, and leisure industries not 

only focused on changes in their wealth (stock price effect) and stock liquidity (trading volume effect) but also 

paid attention to investment risk (volatility effect). This study investigated whether the announcement of Taiwan's 

first confirmed COVID-19 case led to abnormal volatility in tourism, hospitality, and leisure stocks to obtain a 

comprehensive overview of stock investors' reactions to the announcement. We employed Womack's (1996)

method to obtain normal volatility and used Brown and Warner's (1985) t-test to test whether the CAAV method
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Table 4

CAAV of tourism, hospitality, and leisure stocks before, during, and after TCDC announced Taiwan's first 

confirmed COVID-19 case

Panel A: Before the announcement Panel B: After the announcement

Window CAAV t-statistic Window CAAV t-statistic

(-20,-16) -1.8794 -1.8511 (0,0) 21.1003 46.4717*

(-15,-11) -1.9525 -1.9231 (0,1) 22.6942 35.3426*

(-10,-6) 6.7848 6.6827* (0,2) 28.4832 36.2182*

(-5,-3) 0.1293 0.1644 (3,5) 1.5646 1.9895

(-3,-1) -0.7017 -0.8922 (6,10) 2.0495 2.0187

(-2,-1) -0.5787 -0.9012 (11,15) -2.2070 -2.1738

(-1,-1) -0.0748 -0.1648 (16,20) -0.8704 -0.8573

Note: This table shows the CAAV of tourism, hospitality, and leisure stocks before, during, and after TCDC announced Taiwan's first confirmed 

COVID-19 case. This study uses an event study to examine the return volatility (total ri sk) of these stocks before, during, and after 

the announcement. Brown and Warner's (1985) t-test reveals whether the CAAV of these stocks during a specific event window is 

significantly different from zero. * Significance at the 1% level

method to obtain normal volatility and used Brown and Warner's (1985) t-test to test whether the CAAV during a 

particular event window is significantly different from zero. The results are summarized in Table 4.

Regarding the effect of the announcement on investment risk for tourism, hospitality, and leisure stocks, the results 

after the announcement (as exhibited in Table 4), show that the CAAV during event windows (0, 0), (0, 1), and (0, 

2) is statistically significant and greater than zero. In contrast, the CAAV during other event windows are is 

statistically significant and different from zero and indicating that similar to the stock price and trading volume 

effects, the announcement has an extremely short-term effect on volatility. Its major influence is concentrated in 

the period from the day of the announcement to two days after. It led to a significant increase in volatility during 

this period. However, starting from the third day after the announcement, it no longer has a significant effect on 

the volatility of tourism, hospitality, and leisure stocks. Meanwhile, Table 4 also highlights that before the 

announcement, only the CAAV during the event window (-10, -6) is statistically significant and positive. This 

result indicates that before the announcement, there are only significant abnormal increases in investment risks for 

tourism, hospitality, and leisure stocks within the period from 10 to 6 days before the announcement.

In summary, the results in Table 4 show that the effect of COVID-19 led to a significant increase in investment 

risk for tourism, hospitality, and leisure stocks. However, this risk was only an extremely short-term phenomenon 

concentrated in the period from the day of the announcement to two days after. The volatility of tourism, 

hospitality, and leisure stocks no longer demonstrate abnormal changes starting from the third day after the 

announcement. These results reconfirm that the government's active epidemic prevention efforts can boost 

investors' confidence in tourism, hospitality, and leisure stocks, thus limiting its effect on investment risk for these 
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stocks. Meanwhile, before the announcement, abnormal volatility in the tourism, hospitality, and leisure industries 

is concentrated in the period from 10 to 6 days before the announcement, whereas the effect on volatility at other 

time points before the announcement is not apparent. In other words, the volatility of returns on Taiwan's tourism, 

hospitality, and leisure stocks experienced limited effects before the announcement of Taiwan's first confirmed 

COVID-19 case.

4. Discussions

The empirical results show that the announcement of Taiwan's first confirmed COVID-19 case only had a 

significant effect on stock returns, trading volume, and volatility in tourism, hospitality, and leisure industries 

within the period from the day of the event to two days after. Furthermore, the aforesaid effect on shareholders' 

investment performance is temporary and limited. We also inferred that these results stemmed from the active 

efforts of the Taiwanese government and its people in epidemic prevention, which in turn led to decoupling the 

accounting and investment performance of companies related to Taiwan's tourism, hospitality, and leisure 

industries. Affected by COVID-19, these companies experienced a significant decline in accounting performance; 

however, the disease only had a relatively mild effect on their investment performance, such as stock price, trading 

volume, and return volatility. In this section, we discuss the accuracy of these inferences.

Despite the first confirmed COVID-19 case being reported in December 2019, COVID-19 only began 

receiving global attention after a lockdown was imposed in Wuhan, the epicenter of the outbreak in China, on 

January 23, 2020. Besides, most countries did not have a good understanding of COVID-19, and some only began 

adopting corresponding epidemic prevention measures beginning in March 2020. After obtaining information on 

the human-to-human transmission of the severe special infectious pneumonia (which was later named COVID-19) 

in Wuhan, China, on December 31, 2019, the TCDC began setting up epidemic prevention measures and informed 

the people of Taiwan to adopt them. On December 31, 2019, the TCDC explained the COVID-19 epidemic 

situation to the public, reminded Taiwanese travelers to China to adopt epidemic prevention measures, and 

conducted on-board quarantine for flights from Wuhan. From January 2, 2020, the TCDC required all patients with 

pneumonia and medical personnel who traveled from Wuhan to Taiwan to wear N95 masks. On January 7, 2020, 

the TCDC issued a Level 1 travel alert for Wuhan, China. On January 15, 2020, it listed the severe special infectious 

pneumonia as a Category 5 contagious disease, and on January 20, 2020, it officially established the Central 

Epidemic Command Center (CECC) for severe special infectious pneumonia. On January 21, 2020, Taiwan had a 

stockpile of 44 million surgical and 1.93 million N95 masks (Taiwan has a population of 23.587 million people). 

On January 24, 2020, Taiwan banned the export of surgical masks, and the government also began production. On 

January 31, 2020, the CECC began requisitioning surgical masks and required all Chinese tourist groups to leave 
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Taiwan. At this time, Taiwan's surgical mask production capacity was 1.88 million per day. On March 19, 2020, 

foreigners, except those who held diplomatic or business-related documents or special documents as well as Alien 

Resident Certificate holders, were prohibited from entering Taiwan; meanwhile, all entrants were required to 

undergo a 14-day home quarantine. On March 25, 2020, the CECC recommended a suspension of indoor 

gatherings of over 100 participants and outdoor gatherings of over 500 to reduce the risk of community infection. 

On April 10, 2020, relevant epidemic prevention measures, such as crowd control, were implemented in crowded 

public areas, including famous tourist spots, national parks, amusement areas, night markets, and temples. On 

April 17, 2020, Taiwan began helping other countries by donating surgical masks and related epidemic prevention 

supplies. On May 8, 2020, the public was allowed to attend professional baseball games in stadiums. On May 16, 

2020, Taiwan's surgical mask production capacity was 20 million per day. On May 27, 2020, Taiwan had a stockpile 

of over 300 million surgical masks. On June 1, 2020, Taiwan lifted the restriction on the export of surgical masks. 

Accordingly, the Taiwanese government took these major epidemic prevention measures earlier and more 

aggressively than most countries and adopted measures that better met human rights (e.g., not imposing lockdown). 

Taiwan is also one of the very few countries where students continue to go to school as usual.

Because of the lessons learned from the SARS outbreak in 2003, the people of Taiwan have developed the 

habit of wearing surgical masks in crowded areas, washing hands frequently, and adopting the government's 

epidemic prevention measures. Besides, Taiwan has the best national insurance and health care systems in the 

world. Therefore, with the advance epidemic-prevention measures put in place by the government and the active 

cooperation of its people, by July 26, 2020, Taiwan had not reported local transmission for 105 consecutive days. 

Presently, Taiwan has a cumulative total of 458 confirmed cases and seven deaths, and the confirmed cases occupy 

an extremely low percentage compared to the country's overall population. Figure 1 summarizes the number of 

daily confirmed COVID-19 cases in Taiwan. As shown in Figure 1, very few new confirmed COVID-19 cases and 

no local transmission cases have been reported since April. 

With an excellent epidemic prevention performance, the accounting and investment performance of 

companies related to Taiwan's tourism, hospitality, and leisure industries were decoupled. Figure 2 shows the 

changes in sales revenue (accounting performance) and market capitalization (investment performance) of the 36 

TWSE- and TPEx-listed companies in Taiwan's tourism, hospitality, and leisure industries from May 2019 to June 

2020. It also shows that after the announcement of Taiwan's first confirmed COVID-19 case on January 21, 2020, 

these companies exhibited a significant decline in sales revenue but had a limited effect on their market 

capitalization. Figure 2 provides strong evidence for the inferences made in this study. Although active epidemic 

prevention may have caused a severe decline in the accounting performance of companies related to tourism, 

hospitality, and leisure industries owing to restrictions on people's daily activities, it also boosted investors' 
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confidence in these stocks. This resulted in not only an extremely short-term effect on their investment 

performance but also had a relatively mild effect on shareholders' wealth.

Figure 1.

Number of daily confirmed COVID-19 cases in Taiwan from January 21, 2020, to July 21, 2020
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Figure 2.

Market capitalization and monthly sales revenue for tourism, hospitality, and leisure stocks from May 2019 to 

June 2020

5. Conclusion

The value investment strategy stands upon the logic of investing on healthy but undervalued targets since the 

market will find their true values in the long run. This research uses the information about company’s financial 

performance to set seven scoring criteria and selects companies with better operational robustness. We shed lights 

on firm’s profitability, financial risks, and growth to proxy company’s operation using the indicators of ROE, 

operating profit rate, total asset turnover, interest payable debt ratio, earnings quality rate, free cash flow, and 

annual revenue growth rate. Considering simultaneously with company’s stock undervaluation, we construct an 

effective investment portfolio and evaluate its buy-and-hold performance for years. Results show the return for the 

effective portfolio is better than the market return in the one-, two-, and three-year observation period.
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