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ABSTRACT
This paper examined the firm-specific abnormal returns of trans-
portation and travel services sectors from the USA, UK, France,
China, India, Mexico, Turkey, and Thailand in response to
Coronavirus Disease 2019 (COVID-19) using event study method-
ology. Our results revealed that investors in developed countries
provide significant long term abnormal returns for the first
101days. Furthermore, no significant cumulative average abnor-
mal returns (CAAR) were found in response to the COVID-19 out-
break, travel restrictions, lockdown, stimulus package, and
historical decline in oil prices except in the case of the USA. It is
concluded that with the gradual increase in new cases and
deaths, abnormal returns are also adjusted, making the effects of
these events insignificant at the time of their occurrence. Results
also showed that firms in developing countries recognized signifi-
cant negative abnormal returns in response to the second wave
of COVID-19. These results are useful for investors in devising
investment strategies relevant to contextual settings.
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1. Introduction

In the current era of globalization, the connected global resources, easy access to
worldwide destinations, and increased mobility increase the likelihood of spreading
contagious diseases such as Severe Acute Respiratory Syndrome Coronavirus-1
(SARS-COV-1) (Hung, 2003 and Likhacheva, 2006), Middle East Respiratory
Syndrome (MERS) (Wong et al., 2015), Ebola Hemorrhagic Fever (Ebola) (Adebanji
et al., 2017) and Coronavirus Disease 2019 (COVID-19) (Huang et al., 2020).
COVID-19 originated from Wuhan, China, in January 2020 and has spread world-
wide to become a pandemic. Despite implementing travel bans and quarantine
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policies, the COVID-19 quickly spread worldwide with a total number of 225.19 mil-
lion infections and more than 4.6 million deaths at the time of writing. Although
COVID-19 affected different industries and working behaviour, the impact on the
stock market is seen more prominent (Al-awadhi et al., 2020; Ashraf, 2020; Baker
et al., 2020; Farooq et al., 2021; Liu, Manzoor et al., 2020; Mazur et al., 2021; Naik
et al., 2021; Phuong, 2021).

Literature shows that unexpected catastrophic events such as COVID-19 affect
stock markets to document high abnormal returns (Carpentier & Suret, 2015;
Maneenop & Kotcharin, 2020; Singh & Neog, 2020). Such a relationship shows a
robust effect in industries whose operations are directly interrupted by the undesir-
able event. For instance, during COVID-19, travel restrictions, lockdown, and quaran-
tine policies reduced the national and international mobility that negatively affected
the airlines and other allied transportation industries. These companies may provide
negative stock returns in response to such adverse operational outcomes. Moreover,
the COVID-19 changed people’s sentiments and behaviour, which also affected the
stock market and the abnormal returns. Behavioural theorists postulate that the
abnormal returns are the function of investors’ psychological and behavioural factors
(Ryu et al., 2017). For instance, Lee et al. (2002) contended that investor optimism
positively affects price volatility, while pessimistic behaviours act conversely. Since
COVID-19 created uncertainty and pessimistic behaviour, one can expect more
abnormal returns for the airline and transportation sector.

Investors are always keen to know the nature and intensity of such adverse stock
market reactions before devising their investment strategy (Hossain et al., 2021).
Moreover, policymakers also require the knowledge of such adverse shocks to devise
pertinent regulations. Therefore, the primary purpose of this research is to explore the
abnormal returns of one of the most affected sectors, i.e., transportation, during
COVID-19. However, due to the COVID-19 outbreak, significant events such as travel
restrictions, lockdown, oil price crisis and stimulus packages also happened. The stated
events affected the business operations of almost every industry and particularly the air-
line and transportation sector. Hence, this study further explores the abnormal returns
of the transportation sector during these events. Mainly, event study methodology is
used to calculate the abnormal returns before and after the events of COVID-19 cases,
deaths, lockdown, travel restrictions and historical oil price crisis.

Furthermore, the impact of COVID-19 depends on the nature of the financial
markets and the macroeconomic environment. For instance, the adverse outcomes of
a pandemic can be severe for developing countries where stocks are more volatile
and exposed to systematic risks. For instance, Thampanya et al. (2020) contended
that investors’ behavioural response to the stock market during the financial crisis is
more significant in developing countries. However, investors in developed countries
act more rational and respond accordingly. This makes it imperative to investigate
the comparative effects of COVID-19 on the financial markets of developed and
developing countries. This research is also interesting to investigate such comparative
effects of COVID-19.

Thus, the current study revolves around three objectives. First, the impact of the
COVID-19 outbreak on abnormal stock returns of the transportation sector is
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studied. Second, the abnormal returns are explored during major allied events,
including travel restrictions, lockdown, oil price crisis and stimulus packages. Third, a
comparative analysis of transportation is made for developed and developing coun-
tries to provide policy implications. Although some of the studies have explored the
impact of COVID-19 on the overall stock markets (Aharon et al., 2021; Al-awadhi
et al., 2020; Ashraf, 2020; Baker et al., 2020; Farooq et al., 2021; Liu, Manzoor et al.,
2020; Liu, Wang, et al., 2020), however, the cross-country, sector-specific and event-
based studies are limited particularly in case of the transportation sector. Therefore,
the outcome of this research would have strong implications, particularly for investors
and policymakers in constructing investment strategies and regulatory frameworks.

The subsequent part of the study consists of four sections. The next chapter will
explore the literature related to the impact of pandemics (particularly the COVID-19)
on stock performances. The third section explains the tools and techniques used to
achieve the research objectives. The fourth section presents the results, while in the
last section, a conclusion with limitations and future research recommendations
are provided.

2. Literature review

Traditional financial theories believe that the firm-specific fundamental factors are
the determinants of stock prices. For instance, the three-factor model assumes that
market exposure, size, and book-to-market ratio are the determinants of cross-sec-
tional returns (Fama & French, 1992). However, behavioural theories argue that stock
prices are the function of investors’ psychological and behavioural changes (Ryu
et al., 2017). Emergencies, catastrophes, and pandemics are among the factors that
cause such changes in investor sentiments to provide abnormal results. For instance,
Lamb (1995) discussed the impact of 1992 Hurricane Andrew on South Florida and
Louisiana stock markets. Takao et al. (2013) investigated the impact of the Great East
Japan Earthquake 2011 on stock performances. Similarly, Loh (2006) studied the
impact of SARS-COVID-I on stock returns of the aviation industry. These studies
found that catastrophic and pandemic events affect the stock markets negatively.

Similar results are found in the case of ongoing COVID-19 that affected the finan-
cial markets from all over the world (Liu, Wang et al., 2020). COVID-19 affected
almost every industry, but the impact on airlines, transportation, and the hospitality
sector is more significant due to lockdown and travel restrictions. Lockdown and
travel restrictions reduced the operational activities of the airlines and transportation
sector. Such negative performances can result in reduced stock returns of the airline
and transportation sector. Farooq et al. (2021) explained such negative stock perform-
ances with a pessimistic theory where investors respond depressingly to the expected
negative cash flows. Furthermore, the pandemics like COVID-19 affect investor senti-
ments negatively. Such negative sentiments could also result in negative stock per-
formances. This research aims to explore such a relationship between COVID-19 and
stock performances of the transportation sector. However, before moving forward, it
is imperative to explore the previous literature on the relationship between infectious
diseases (such as COVID-19) and stock returns of airlines and the transportation
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sector. Following search query was used to find the targeted literature from
Scopus database.

TITLE-ABS-KEY((transportation OR airline* OR "air services" OR "travel serv-
ices") AND ("stock market*" OR "stock return*" OR "abnormal return*" OR "stock
price*") AND (COVID OR corona OR coronavirus OR "corona virus" OR cata-
strophe* OR "infectious disease" OR pandemic OR epidemic)) AND (LIMIT-TO
(SRCTYPE, "j")) AND (LIMIT-TO (DOCTYPE, "ar"))

The above query was designed to explore the research articles investigating three
concepts, i.e., stock market reactions, COVID-19, and the transportation sector. The
search query is further filtered by focusing only on journal articles. As a result, the
above query provided 26 research documents. After reading the title and abstract of
each article, only 18 relevant research articles were found. These studies can be segre-
gated into three types. The first type of studies investigated the impact of COVID-19
on stock performances of different industries, including the airline and transportation
sectors. For instance, He et al. (2020) found that COVID-19 adversely affected trans-
portation, mining, electricity & heating, and environment industries in China, par-
ticularly in the short run. They used event methodology and calculated abnormal
returns for the event window of t-30 to t30. Alam et al. (2021) studied the impact of
COVID-19 on stock returns from multiple sectors listed on the Australian Stock
Exchange. Their results showed that stock performances of the transportation sector
declined during a 10-day window of their event study analysis. Atems and Yimga
(2021) quantified the impact of the COVID-19 shock on the United State’s airline
industry stock prices. They documented the negative influence of the COVID-19
shock on stock prices, which persisted beyond the day of shock. Carter et al. (2022)
studied the factors employed by the market participants to price the negative infor-
mation into airline, hotel, and tourism firms stocks. They concluded that large firms
with higher market-to-book and cash reserves ratios were less affected whereas firms
with more leverage were severely affected by the COVID-19.

Liu, Manzoor et al. (2020) explored the short-term effects of COVID-19 on
China’s stock market. They found that Chinese and Asian stock markets declined
after the outbreak of COVID-19. Furthermore, transportation, lodging, and catering
sectors documented negative abnormal returns for their event window of t0 to t10.
Sherif (2020) investigated the stock returns of sharia-compliant firms from different
industries and found that the transportation sector performed worst comparatively.
Sayed and Eledum (2021) explored the short term effect of seven COVID-19 related
events on the stock returns of the Saudi financial market. They found that the trans-
portation sector is among the most affected sector in this respect. Herwany et al.
(2021) showed the effect of COVID-19 on the stock performances of the different
sectors from the Indonesian Stock Exchange. Their results showed that the transpor-
tation sector documented abnormal returns but less than the financial service, trade
and services sectors. Singh and Shaik (2021) explored the short term effect of differ-
ent WHO announcements regarding COVID-19 on the stock performances of nine
different indices (world, developed and developing) from all over the world. They
found that the effect of COVID-19 varies across the indices from developed and
developing countries. In short, the first type of studies investigated the industry-
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specific stock performances, including the airlines and transportation sector from dif-
ferent countries.

The second type of studies explored the adverse effects of COVID-19, specifically
for the airlines and transportation sectors. For instance, Maneenop and Kotcharin
(2020) investigated 52 airlines’ abnormal returns from eight countries using the event
study methodology. They selected the event window of t-5 to t5. Their study focused
on three announcement dates of the first COVID case in Thailand, the outbreak in
Italy, and the assertion of COVID as a global pandemic. Their results revealed that
the effect of the declaration of COVID as a pandemic was adverse. They contended
that the investors in the transportation sector from western countries responded
aggressively to COVID-19 compared to the rest of the world.

Liew (2020) found that the lockdown during COVID-19 affected the stock per-
formances of three leading travel corporations. Similarly, Amuthan (2020) explored
that the stock returns of five major Indian airlines decreased during the COVID-19
lockdown. K€ok�eny et al. (2022) studied the impact of COVID-19 on stock performan-
ces of major European airlines in the contingency of business model. Lin and Falk
(2021) studied the stock returns and volatility of the travel and leisure sector for three
Nordic countries during the COVID-19 outbreak. Their results revealed that the idio-
syncratic risk of international transportation firms significantly increased after the
COVID-19. In short, the second type of studies focuses on the abnormal returns due
to COVID-19 for the transportation sector specifically.

The third type of studies tried to develop a prediction model of stock returns and
volatility. For instance, Jabeen et al. (2021) developed a prediction model of stock
returns using positive and negative sentiments regarding COVID-19. Deb (2021) used
Twitter data and Google trends to predict the stock volatility of three major airlines.
Despite this, a couple of studies also investigated the spillover effect of the transporta-
tion sector (Qiao & Yan, 2020). In conclusion, the above-stated literature confirms
that COVID-19 negatively affected the stock performances of the transportation sec-
tor. However, most of these studies focus on the number of cases and deaths due to
COVID-19. Prior studies have paid less attention to other allied events such as stimu-
lus packages (Harjoto et al., 2021; Narayan et al., 2021), lockdown (Anh & Gan,
2021; Huo & Qiu, 2020), travel restrictions (Narayan et al., 2021), and historical oil
price crisis (Prabheesh et al., 2020; Zhang et al., 2021).

Furthermore, the cross-country comparison between developed and developing
countries is missing in prior studies to suggest contextual policy implications. For
instance, the stock markets of developing countries are more volatile and more
exposed to behavioural changes. If it is true, then the effect of COVID-19 could
be more adverse for developing countries than developed countries. Another vital
facet can be to assess the short term and long-term early response to the
ongoing pandemic.

This research considers these critical perspectives missing in earlier literature and
compares the effects of five events related to COVID-19 on the stock market per-
formances of 268 listed firms from the transportation sector and travel services from
four developed and developing four countries for a larger event window of 101 days.
The outcome of this research will have strong practical implications for a specific
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context that could help in devising responsive strategies in the expected second wave
of COVID or similar circumstances.

3. Methodology

This research selected a sample of 268 transportation and travel service firms from
eight different countries, including the USA, UK, France (FR), Mexico (ME), China
(CH), Thailand (TH), Turkey (TU), and India (IN). The first four countries belong
to developed countries, while the other four are developing economies. Table 1
presents the distribution of the selected sample from each country. These countries
are selected based on four criteria.

First, we selected the top countries where the tourism sector contributed signifi-
cantly to their GDP. In the second stage, we segregated these firms into developed
and developing countries. In the third stage, we ranked these countries based on the
number of COVID-19 cases and deaths for both categories. At the fourth stage, the
top four countries (from each category) are selected for which the stock market data
of at least six firms are available in Yahoo Finance. It is because we extracted all the
stock market data from Yahoo Finance. Although, there are some other countries
where the tourism sector significantly contributes and are affected by the high num-
ber of COVID-19 cases, such as Italy and Spain. However, we could not include such
firms due to the data limitation. At last, the top four developing and developed coun-
tries are selected for further analysis.

This research deployed the event study methodology using seven announcements,
including the first COVID-19 case, day of highest new cases, day of highest deaths,
stimulus package announcement, lockdown, travel restrictions, and oil price crisis.
The dates of first six events were collected from the IMF Policy Tracker database,
and the oil price crisis data were taken from the International Energy Agency data-
base. The abnormal returns are calculated for 101 days from January 01, 2020, to May
31, 2020. The estimation window for model development consists of 250 days before
January 01, 2020. We have used one estimation window for each country to avoid
estimation and prediction bias. By using one estimation window, we will be able to
analyze the unbiased abnormality of each country due to the pandemic. Furthermore,
the reason for selecting 101 days window is the occurrence of five events (including

Table 1. Demographics of sample countries.
Country Transportation Travel Services Total

Developed
Countries

USA 107 19 126
UK 29 7 36
France 6 2 8
Mexico 16 3 19

Developing
Countries

China 35 9 44
India 12 5 17
Turkey 4 2 6
Thailand 12 0 12

This table is providing the number of firms used in final analysis. The list of sector specific firms is extracted from
the Yahoo Finance Screener. Furthermore, only those firms are selected for which minimum 90% of data is available
in Yahoo Finance.
Source: Authors calculation.
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Lockdown, Travel restriction, stimulus packages and historical oil price crisis) during
this period.

The announcement dates of each event are provided in Table 2. The first event is
the announcement of the first COVID-19 case reported in a country. It is argued that
such an announcement can significantly create abnormal returns in the short term.
Investors may not feel the urgency to respond to the probability of risk, particularly
in developed countries. This research further explored the impact of the COVID-19
outbreak (based on the highest new cases and deaths).

Table 3 provides the highest and daily average COVID cases and deaths in each
country for the sample period from the data taken from the COVID-19 pandemic
dataset (Ritchie et al., 2020). For instance, the highest cases reported on April 26,
2020, are 38504 in the USA. There were 12515 average daily new cases in the first
five months and 760 average daily deaths in the US. Particularly, on April 17, 2020, a
total of 6409 people died in the USA in a single day. The announcement of such top-
most new cases and deaths could significantly affect investors’ behaviour to create
more abnormal stock returns.

Another noteworthy event was the historical crisis of oil prices. On April 20, 2020,
the American benchmark prices for oil, West Texas intermediate (WTI), dropped as
low as minus $-37.63 per barrel. The decrease in oil prices may be positive news for
the transportation and travel service sector. However, during COVID, the transporta-
tion sector could not benefit from low oil prices as lockdown and travel restrictions
limited human mobility. Similarly, many countries offered stimulus packages for the
business to survive during infectious diseases. Such news can have positive effects if
the stakeholders trust the government, or it can be devastating news describing the

Table 2. Announcement dates of each event.

Country
First

COVID Case
Stimulus
Package Lockdown

Travel
Restriction

Oil price
crises

COVID Outbreak

New Cases Deaths

USA 20-01-2020 27-03-2020 19-03-2020 21-03-2020 20-04-2020 26-04-2020 17-04-2020
UK 31-01-2020 11-03-2020 23-03-2020 NA 20-04-2020 24-04-2020 22-04-2020
Mexico 28-02-2020 05-04-2020 21-03-2020 21-03-2020 20-04-2020 17-05-2020 14-05-2020
France 24-01-2020 17-03-2020 17-03-2020 17-03-2020 20-04-2020 12-03-2020 04-04-2020
Turkey 11-03-2020 17-03-2020 21-03-2020 27-03-2020 20-04-2020 12-04-2020 20-04-2020
China 31-12-2019 03-02-2020 23-01-2020 26-03-2020 20-04-2020 13-02-2020 17-04-2020
India 30-01-2020 12-05-2020 24-03-2020 22-03-2020 20-04-2020 20-05-2020 05-05-2020
Thailand 13-01-2020 10-03-2020 26-03-2020 01-04-2020 20-04-2020 29-03-2020 03-04-2020

Source: Authors calculation.

Table 3. Reported number of COVID cases and deaths.

Country

Reported Cases of COVID 19 Reported Deaths of COVID 19

Average Maximum Average Maximum

USA 12516 38509 760 6409
UK 2154 5487 319 1224
Mexico 637 2437 66 353
France 1215 7500 245 2003
Turkey 2197 5138 61 127
China 621 15152 34 1290
India 970 5611 30 195
Thailand 24 252 0.44 4

Data source: COVID-19 pandemic dataset (Ritchie et al., 2020).
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adversity of the problem. At last, two other announcement dates of lockdown and
travel restrictions are also critical events for the transportation sector. Abnormal
returns in response to these events are also analyzed using the t-1 to t7 window, where
t0 is the event date. However, for the first COVID case event, abnormal returns are
analyzed until May 31, 2020.

Daily market data of all the firms are extracted from Yahoo Finance using R-pack-
age "batchgetsymbols" (Perlin & Maintainer, 2018). This package extracts the publicly
available stock price data from Yahoo Finance in a tidy format that can be used for
event study analysis. Previously various studies have used this method of scrapping
the stock market data from Yahoo Finance (Dima et al., 2021; Ganesh & Iyer, 2021;
Tomio, 2020). After fetching the prices, the single-factor market model of GARCH
(1,1) errors was applied using the R-package "EventStudy" as proposed by Schimmer
et al. (2014). The expected return EðRÞit and conditional variance r2

t of GARCH
model is as follow;

EðRÞit ¼ aþ bRmt þ eit Eq. 1

r2
t ¼ xþ c1� e2t�1 þ d1�r2

t�1 Eq. 2

Equation 2 is the variance model of GARCH (1, 1), where x is the intercept coeffi-
cient, rt

2 is the conditional variance, and residuals constructed from mean filtration
is indicated with e. The above stated mean-variance formulas measure abnormal
returns of stock concerning specific events (Chang et al., 2018). Abnormal returns are
calculated with the following equation 3

ARit ¼ Rit � E½Ri, tjXi, t � 1� Eq. 3

ERit is the expected returns extracted from equation (1) applied to the estimation
window, and Rit is the actual returns of the event window. Average abnormal returns
are further calculated to find the sectoral abnormality in the market using the follow-
ing equation.

AARt ¼
PN

i¼1ARi, t

N
Eq. 4

The significance of the AAR is analysed using the following t test;

tAAR ¼
ffiffiffiffi
N

p
AARt=SAARð Þ Eq. 5

Where S2AARt
¼ 1

N�1

PN
i¼1 ARi, t � AARtð Þ2

This research also calculated Cumulative average abnormal returns (CAAR) to
check the event window’s overall performance and significance. CAAR values are cal-
culated between two periods using the following formula.
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CAAR ¼
PN

i¼1CARi

N
Eq. 6

Where CAR ¼
Pt2

t¼t1þ1
CARi

N

4. Results

Figures 1 and 2 provide the AARs of 101 days for both transportation and travel ser-
vice sectors from developed and developing countries, respectively. These figures
explore how COVID 19 has affected the stock returns in a timeline of 101 days. The
horizontal line on each graph shows the event date of the first COVID case
announcement. Red lines on each graph’s left side represent the negative abnormal
returns, while the blue lines on the right side are positive abnormal returns. Each
graph’s trend line represents the three-order polynomial regression that indicates the
overall movement of abnormal returns of the market using the following equation

Y ¼ aþ b1ðXÞt þ b2 ðXÞ2t þ b3 ðXÞ3t þ eit Eq. 7

Figures 1 and 2 show that the R-squares of all the figures are less than 0.15 indicat-
ing the low predictability of the stock returns. We also tested the polynomial model
from 2nd to 6th order and found the same bad fitness for developing and developed
countries. This indicates that the GARCH single factor model fails to predict stock
returns and verifies the existence of abnormal returns during the selected period.

Figure 1. Average abnormal return (AAR) and polynomial regression of major event Window for
developed countries.
Source: Authors calculation.
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Figure 1 shows that the trend line of abnormal returns in most cases is quadratic
for developed countries. Initially, firms documented negative abnormal returns, while
almost after the 40th to 50th day of the first COVID cases, these abnormal returns
started moving to positive abnormal returns. At the end of the window period,
abnormal returns of both sectors from developed countries remain positive.
Conversely, Turkey (TU) and Thailand (TH) show polynomial trends where abnor-
mal returns were negative initially and become positive preceding to becoming nega-
tive again, as shown in Figure 2.

Notably, the first COVID case was reported in Turkey after two months of the pan-
demic. There is a spillover effect of other market performance on Turkey’s tourism mar-
ket before the first COVID case. AARs started to become negative as there was set back
in the rest of the world that affected the mobility and tourism sector worldwide. There
was a recovery time that shifted average abnormal returns to positive, but it turned
negative after some time. The transportation sector of Thailand also documented high
negative abnormal returns in the starting period that became positive for time but again
moved back to negative abnormal returns. Since no company record was found for
Thailand travel services, the transportation sector results are provided only. These results
indicate that developing countries react more negatively to the second phase of the pan-
demic than developed countries. However, in the case of Indonesia, abnormal returns
are found quadratic as abnormal returns turn positive after the initial negative phase.

Table 4 presents the CAAR and ABHAR of 101 days from January 10, 2020, to
May 31, 2020. In the table, bold values represent significant statistics based on non-
parametric tests. Results show that no developing country documented significant
CAAR for both transportation and travel services sectors. Similar results are found in

Figure 2. Average abnormal return (AAR) and polynomial regression of major event Window for
developing countries.
Source: Authors calculation.
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the case of ABHAR, where only the transportation sector of Thailand documented
significant ABHAR.

Table 4 also shows that 33 firms out of 79 showed positive CAAR while the rest of
the 46 firms recognized negative CAAR. These statistics show that COVID-19 did
not affect developing countries severely in the long run. It is possible that the high
volatility risk of developing countries created positive abnormal returns opportunities.
Consequently, positive abnormal returns may intersect the effects of negative abnor-
mal returns to provide insignificant results.

Conversely, all the developed countries except France showed significant negative
CAAR for 101 days. The average CAAR of all the developed countries is �0.3671,
much greater than the average CAAR of developed countries (-0.0532). Results revealed
that 158 out of 191 firms from developed countries recognized negative CAAR com-
pared to only 33 firms with positive CAAR. It concludes that COVID-19 affected the
transportation and travel sector of developed countries more severely. Mainly, COVID-
19 affected the transportation sector of the USA, Mexico and the UK. From 108 trans-
portation firms in the US, only 19 firms have positive CAAR, while the other 88 firms
documented negative CAAR. One of the reasons for such negative consequences can
be rational investors. Since developed markets are less volatile, and participants respond
more rationally as compared to developing countries. Therefore, it is might possible
that investors are seeing COVID-19 rationally and evaluating its long-term negative
consequences. Hence, it is concluded that COVID-19 affected developed countries’
transportation and travel service sectors in the long run.

Furthermore, abnormal returns of seven selected events (as mentioned in Table 2)
are analyzed at the window of t-3 to t7. Table 5 analyses the abnormal returns after
the first COVID case announcement. In the table, bold values are significant abnor-
mal returns based on the generalized sign Z test. Results indicated no potential
impact of the announcement of the first COVID case on the tourism sector as all the

Table 4. CAAR and ABHAR during January 10, 2020, to May 31, 2020.
CAAR ABHAR Positive Negative

Transportation IN 0.1521 0.0267 6 6
CH 0.0014 �0.0125 16 19
TH �0.1206 20.17 3 9
TU �0.276 �0.3291 1 3

Travel Services IN �0.0387 �0.0594 4 5
CH 0.217 0.078 3 2
TH
TU �0.3077 �0.4035 0 2

Ave. ¼ �0.0532 Ave. ¼ �0.1243 Total ¼ 33 Total ¼ 46
Transportation US 20.5408 �4.41Eþ 09 19 88

ME 20.3615 20.3886 1 15
UK 20.3639 20.3696 3 26
FR �0.2655 20.5044 2 4

Travel Services US 20.4542 21.3987 4 15
ME �0.1918 �0.2304 1 1
UK 20.5392 �0.5551 0 3
FR 20.2195 20.3016 1 6

Ave. ¼ �0.3671 Ave. ¼ �0.5355 Total ¼ 31 Total ¼ 158

This tables provides the CAAR and ABHAR statistcis for the 101 days starting from January 10, 2021. These values
are calculated using the “EventStudy” package in R. The bold values are showing the significance of CAAR and
ABHAR. Similarly, the positive and negative statistics are the number of firms generated positive or negative CARs.
Source: Authors calculation.
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CAAR values are not significant. Investors did not react immediately to the event. In
Turkey’s case, negative abnormal returns of �12.4% and �16.1% are evidenced for
transportation and travel services, respectively, but these numbers are not significant.
These results are consistent with Kim and Gu (2004), who found no significant effect
of the first COVID case during t0 to tþ5.

However, considering the peak of new cases, only the USA transportation sector
documented significant negative CAAR as shown in Table 5. Similar results are found
in the case of peak deaths. However, no significant negative CAAR or AAR was evi-
denced in France after the peak new cases or death. This indicates that the event of
the highest cases and deaths are not important for these markets. It is possible that
the market already has reacted to the increasing number of cases and deaths before
reaching the maximum level. It is because new cases and deaths reached to its peak
gradually and adjusted abnormal returns accordingly. Hence, it is concluded that
investors do not respond aggressively to COVID related events (both positive and
negative) in a shorter period. Table 5 shows that all other events (i.e. oil price, pack-
age, lockdown and restrictions) did not affect the CAAR but in the USA. The previ-
ous argument of already adjustment can be applied over here. Since, the COVID-19
cases and deaths increased gradually, therefore it is probable that the market has
already adjusted the negative performances and further resisted to provide more
abnormal returns in response to these events. In short, it can be concluded that
COVID-19 affected stock returns of developed countries in the long run for the first
101 days while the highest deaths and cases in a single day, lockdown, travel restric-
tions and oil price crisis did not provide short term abnormal returns.

5. Conclusions

The current study analyses the stock abnormality of the transportation and travel ser-
vice sectors in response to COVID-19. It is argued that abnormal returns during

Table 5. Major events and CAAR of transportation sector.
US UK ME FR TU CH IN TH

Transportation Sector
First Case �0.012 0.002 �0.014 �0.003 �0.037 0.001 �0.005 0.000
High Cases 20.001 �0.003 0.003 �0.007 0.019 �0.001 0.012 0.014
High Deaths 0.001 �0.003 0.001 �0.007 �0.008 �0.001 0.003 0.022
Oil Price 0.004 0.002 �0.001 �0.009 �0.008 �0.001 �0.005 0.009
Package 20.001 20.037 �0.003 �0.003 �0.017 �0.004 0.001 �0.024
Lock Down 20.024 0.003 �0.007 �0.003 0.006 �0.006 0.003 0.001
Restrictions 20.018 �0.007 �0.003 0.021 �0.003 �0.002 0.022
Travel Services
First Case �0.005 0.001 �0.040 �0.004 �0.027 0.001 �0.002
High Cases �0.001 �0.005 0.022 �0.028 0.009 �0.001 0.010
High Deaths �0.009 �0.004 0.021 0.009 0.006 �0.004 �0.002
Oil Price 0.002 �0.002 0.015 �0.002 0.006 �0.002 0.003
Package �0.005 0.001 �0.040 �0.004 �0.027 0.001 �0.002
Lock Down 20.012 0.008 0.007 �0.012 0.008 �0.015 0.002
Restrictions 20.013 0.007 �0.012 0.008 �0.009 �0.003

This table provides the CAAR statistics using seven different events. The CAAR values are calculated for the time
between t-3 to tþ 7 where t0 is the event date. The bold values are showing the 95% level of significance. These
statistics are calculated using the “EventStudy” package in R.
Source: Authors calculation.
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COVID-19 can be different for firms in developed and developing countries. It is
because the stock markets of developing countries are more volatile, while investors
in developed countries are rational. Therefore, this research selected 268 firms from
four developed countries (USA, UK, Mexico, and France) and four developing coun-
tries (Turkey, India, Thailand, and China). The sample countries are selected due to
the significant contribution of the tourism sector to their GDP. Results revealed that
the first COVID case in Turkey was reported late. However, before the first case,
firms in Turkey reported negative abnormal returns due to the spillover effect from
other developed countries. On average, COVID-19 affected the transportation and
travel service of developed countries more severely compared to developing countries
till May 31, 2020. In developing countries, investors got both benefits and losses due
to high volatility. As a result, insignificant CAAR was found in developing countries
during the event window of 101 days.

It is also found that abnormal returns in developing countries follow the polyno-
mial pattern and document negatively again to the second wave of COVID-19.
Conversely, investors in developed countries react rationally and respond to COVID-
19 in the long run. Initially, the abnormal returns of developed countries were nega-
tive, and after 40 days, these abnormal returns were positive. The negative abnormal
returns can be due to expected negative cash flow as contended by 2. Farooq et al.
(2021) argued that when negative cash flows are expected due to pandemics, investors
respond pessimistically and lead to more abnormal returns. Therefore, it is concluded
that investors in developed countries are responding rationally. The reason of their
rationality can be the less asymmetric information and technical efficiencies of the
stock market operations. Furthermore, abnormal returns are analyzed in response to
seven events, including COVID first date, highest death case, highest new cases, the
decline in oil prices, lockdown, travel restrictions, and stimulus packages. Results
revealed no significant CAAR in response to these events for all countries except the
USA. It is conjectured that a gradual increase in new cases and deaths during the
ongoing pandemic gradually contributed to abnormal returns. Consequently, abnor-
mal returns are not recognized aggressively in response to such events.

5.1. Limitations and future research recommendations

This study used the stock market data from Yahoo Finance. Due to the data limita-
tion, this study could not analyze important countries such as Italy and Spain.
Furthermore, the analysis covered only the transportation sector and travel services.
Similar analysis of tourism operators can provide valuable insights. The scope of this
research is also confined to the first 100 days after the COVID-19 first case announce-
ment. Further analysis is required to explore the third, fourth, and fifth waves of
COVID-19. Hence, future studies are recommended to explore abnormal returns for
other important countries and industries considering the third and fourth waves. The
upcoming studies also contribute to this contemporary literature in the following
ways. First, the upcoming studies compared the impact of different variants of
COVID-19 such as SARS-CoV-2, Delta, and Omicron on the stock markets and
investor’s behaviour in the different regions of the world. Second, the researchers
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should employ the various robust models of forecasting abnormal returns as our
study is limited to the five-factor model. The third exciting area is to analyze the
abnormality of stock retruns in periods of the COVID-19 new cases outbursts.
Fourth, the future studies should exmine the impact of COVID-19 on abnormal
returns of various types of stock e.g., Islamic stocks vs. conventional stocks. Finally,
the other promising area is adding the country-specific anomalies such as natural cul-
ture, business cycle, micro and/or macroeconomic indicators, healthcare facilities, and
health-consciousness among the general public in the analysis while exploring the
impact of the COVID-19 on stock markets.
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