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ABSTRACT 

The tourism industry has been severely affected by the COVID-19 outbreak in Mauritius, where this industry is the 

backbone of the economy. Just like tourism revenue, tourism returns are also expected to be affected. Hence, this paper 

examines the impact of COVID-19 on tourism returns in Mauritius by using a quantile regression model and daily data 

from 18 March to 30 June 2020. The results show that the COVID-19 variables used in the study impact negatively on 

tourism stock returns. For instance, it is observed that COVID-19 confirmed cases exert negative effects on tourism 

returns at higher quantiles. Similar results were obtained for COVID-19 recovered cases. Also, a positive link was found 

between the government response stringency index and tourism returns. However, stock volatility is observed to reduce 

the industry’s return. This paper further provides useful insights for policymakers, investors, and managers in the tourism 

industry. 
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1. Introduction 
Mauritius, a subtropical island in the Indian Ocean, is also an important tourist destination. The tourism 

industry is a crucial pillar for the Mauritian economy. This sector has been severely hit by the outbreak of the 
pandemic. The country, which used to welcome more than a million tourists a year (1,383,488 in 2019), has 
seen this figure drop severely in 2020 (308,980) following the government policies put in place to contain the 
pandemic[1]. On 18 March 2020, the first three cases of COVID-19 were registered in Mauritius, and all borders 
were closed on 19 March 2020. Also, a curfew was imposed on 20 March, and eventually a complete lockdown 
was implemented on 24 March due to a rapid increase in the number of COVID-19 cases.  

The COVID-19 pandemic has dragged down the economy since the beginning of 2020. Like the tourism 
sector, the financial markets have also been affected. The poor economic environment, together with 
quarantine and lockdown, is likely to impact the financial market. Studies have shown that the stock markets 
have reacted negatively to the growth in COVID-19 cases based on panel data[2]. It should be noted that the 
tourism and hospitality industry is highly vulnerable to socioeconomic factors, as well as environmental and 
political factors including political crises, wars or even natural disasters, and pandemics[3–5]. However, the 
massive economic downturn caused by the COVID-19 pandemic is more severe and has lasted longer[6]. Also, 
this pandemic has led to lots of uncertainties in the economy, thereby impacting the financial markets. Several 
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scholars have investigated the impact of COVID-19 on the tourism and leisure industries. For instance, 
Abbas[7], Jones et al.[8], and Avery[9] highlighted that disturbances or disruptions in the face of epidemics, 
pandemics, or even seasonal influenza outbreaks have disastrous effects on the flow of tourism and greatly 
affect the tourism sector. Researchers have also discussed the impact of the COVID-19 pandemic on the 
behaviour of tourists and their mental health. For instance, Aman et al.[10], Bauer et al.[11], and Park et al.[12] 
highlighted that tourists fear about their wellbeing when there is a pandemic and cancel all their travel plans. 
Vaccines have also been noted to be an important factor determining the flow of tourists during a pandemic. 
In the absence of effective vaccines, there is a higher risk of infection when tourists are traveling from one 
country to another[13–16]. More so, various papers talk about the high risk of diseases and viruses spreading 
from travelers to the local people and vice versa[17–20].  

Since the tourism industry is highly affected by the pandemic, the firms operating in the industry will 
register a negative performance on their stock price and stock return. For instance, Chen[21] highlighted that 
the factors influencing a particular hotel firm’s stock price include its present and future expected cash flows 
as well as the perceived riskiness of stock cash flows. More so, Chen et al.[22] pointed out that the outbreak of 
the SARS epidemic in 2003 resulted in a severe drop in Taiwanese hotel stock prices. Other scholars have 
found that a relationship between the travel and tourism industry and unexpected events. More specifically, 
Zopiatis et al.[23] found that the travel and leisure industry may result in a varied stock price movement pattern 
as compared to other industries. 

Zooming on specific studies on COVID-19 and stock returns, Liu et al.[24] employed the ordinary least 
squares method and found that stock returns fluctuated in an adverse manner over the period 21 December 
2019 to 18 March 2020, in countries and regions mostly affected by the pandemic, such as Asia. The same 
scholar also highlighted the fact that the pandemic has had major negative impacts on major stock indices. 
Analysing the impact of COVID-19 on stock returns in China, Al-Awadhi et al.[25] found that an increase in 
the daily growth in total confirmed cases and that in total cases of death because of the pandemic have resulted 
in adverse effects on stock returns across all firms in China. Moreover, Zhang et al.[26] related that the 
uncertainty with the COVID-19 pandemic and the massive related economic losses have resulted in highly 
unstable and unpredictable stock markets.  

In addition to that, the paper by Liu et al.[4] investigated the performance of 40 tourism and hospitality 
stock market indices worldwide. The researchers employed the Granger causality test and network analysis to 
test the spillover effects among the stock markets and also employed econometric modelling to investigate the 
impact of COVID-19 on the stock markets by considering the government response stringency index and other 
country-level factors. They found that the dynamics of interconnectedness network structures differ 
significantly in the pre-pandemic and in-pandemic periods, and they also observed that the interconnectedness 
structure significantly and robustly affects stock returns in the tourism and hospitality markets. Manjula Bai[27] 
argued that the tourism industry is one of the most affected by the pandemic, as both demand and supply for 
travel have been affected. More so, Sigala[28] found through his research that the COVID-19’s impact on 
tourism is different through various time periods, is significant, and has an international effect. Since there 
have been no studies so far on the impact of the COVID-19 pandemic on the financial market in Mauritius, 
and since the tourism industry is an important pillar of the Mauritian economy and was severely hit by the 
virus, such an investigation becomes crucial. 

Hence, the present paper aims at analysing the impact that the pandemic has had on the tourism returns 
for the island economy. The paper employs the quantile regression method, which enables the detection of a 
more precise data range for the validity of the null hypothesis and allows the exploration of the full spectrum 
of the conditional quantiles for examining the contemporaneous relation between stock returns and the 
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pandemic. The COVID-19 pandemic impact on the tourism return in Mauritius has not been researched so far. 
Hence, this study will help shed light on the link between the pandemic and tourism returns by using the 
quantile regression technique. 

The rest of the paper is organized as follows: Section 2 discusses the model and the data. The empirical 
results are presented in Section 3, and finally, Section 4 concludes the paper. 

2. Methodology 
The aim of the study is to investigate the extent to which COVID-19 has affected the stock returns of the 

tourism industry in Mauritius. Daily data has been used for the period 18 March 2020 to 30 June 2020 (see 
Osuji and Evans[29] and Lee and Chen[30]). The model is adopted from the related research of Li et al.[31], as 
Equation (1) and the variables are defined in Table 1.  

𝑆𝑅𝑡 =  + 𝛽  𝐶𝑂𝑉𝐼𝐷_19𝑡 + 𝛽 𝐺𝑅𝑡 + 𝛽 𝑉𝑂𝐿𝑡 + 𝛽 𝑂𝐼𝐿𝑡 + 𝜀𝑡 (1) 

where t represents time; β1… β4 represents the parameter estimates and ɛt is the random disturbance term. 

Table 1. Variables used in the study. 

Variables Definition Related literature Data source 

SR Stock returns of the tourism 
industry 
 

[23,31] Stock exchange of 
Mauritius (SEM) 

COVID variables  COVID-19 confirmed cases 
and recovered cases 

[2,32] Worldometer 

GR Government response 
stringency index which is a 
composite measure based on 
nine response indicators 
including school closures, 
workplace closures, and travel 
bans, rescaled to a value from 0 
to 100 (100 = strictest 
response) 

[33,34] Our world in data1 

VOL Stock volatility measured by 
stock return variance 

[35] Computed from data 
extracted from SEM 

OIL  Crude oil prices [31] Oil price.com 

The methodology used is the quantile regression (QR) method which enables the detection of a more 
precise data range for the validity of the null hypothesis. This technique was introduced by Koenker and 
Bassett[36] which allows the exploration of the full spectrum of the conditional quantiles for examining the 
contemporaneous relation between stock return returns and the pandemic. Also, Assaf and Tsionas[37] 
recommended the QR for tourism related studies. It is considered as superior to the OLS technique as this 
method estimates the models in which quantiles of the conditional distribution of the returns are expressed as 
functions of observed covariates instead of modelling the “mean” of the stock returns based on a least squares 
approach. QR is considered better than the least squares regression as the latter leads to mis-specification and 
produces ambiguous functional relation between the dependent and independent variable[35]. As highlighted 
by Baur et al.[38], the QR is robust to heteroscedasticity, skewness, and leptokurtosis, which are common 
characteristics of financial data. 

 
1 https://ourworldindata.org/grapher/covid-stringency-index  
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To assess the impacts of COVID-19 variables on tourism stock return in Mauritius, the QR approach is 
thus used which allowed for the conditional τ quantile of stock return’s alternation distribution (y), 𝑄  (𝜏|𝑋)to 

be influenced by the impacts from COVID-19 factors. Analogously, the linear conditional quantile function is 
written as Equation (2): 

𝑄  (𝜏|𝑋 = 𝑥) = 𝑥 𝛽 (2)

where 𝑥 𝛽 is the conditional mean of the sample of the dependent variable given xi and wi is the weighting 

factor. By minimizing weighted deviations from the conditional quantile, the following is obtained (Equation 
(3)): 

𝛽 , = 𝑎𝑟𝑔𝑚𝑖𝑛 𝜌 (𝑦 − 𝑥í  ) (3)

where the conditional distribution of the dependent variable yi that is stock return in this case, is characterized 
with different values of the τth quantile given xi

[39], and ρτ is a weighting factor called a check function. For 
any τ ϵ (0,1), the check function is defined as Equation (4): 

𝜌 (𝜇 )={(𝜏 − 1)𝜇 𝜏𝜇  𝑖𝑓 𝜇 ≤ 0, 𝑖𝑓 𝜇 ≥ 0 (4)

where 𝜇  = 𝑦 − 𝑥í . Equations (3) and (4) imply that (Equation (5)), 

𝛽 , = 𝑎𝑟𝑔 𝑚𝑖𝑛 𝜏

:  í  

|𝑦 − 𝑥í 𝛽| + (1 − 𝜏)

:  í  

|𝑦 − 𝑥í 𝛽|  (5)

The above equation posits that the quantile regression estimators can be achieved by minimizing a 
weighted sum of the absolute errors, where the weights are dependent on the quantile values. For instance, the 
median regression is when τ = 0.5. The quantile regression is not restrictive at the median level and allows the 
estimation of the interrelationship between a dependent variable and its explanatory variables at any specific 
quantile. The dependent variable (SR) is being assessed across the following quantiles τ {0.1; 0.2; 0.3 . . . ; 
0.9}. The main independent variable is the COVID-19.  

3. Empirical results 

3.1. Impacts of COVID-19 confirmed cases on tourism stock returns 

The estimated coefficients of the impact of COVID-19 confirmed cases on tourism stock return is depicted 
in Table 2. The OLS estimates as well as the QR estimates at quantiles 0.1 to 0.9 are reported. According to 
the OLS estimates, it is observed that COVID-19 confirmed cases do not have any significant impact on 
tourism stock return. However, the QR estimates are different. For instance, the coefficient for the median is 
insignificant. This finding implies that, in general, there is no correlation between the median of the stock 
returns and COVID-19 confirmed cases. This also suggests that the single coefficient derived by a mean 
regression can obscure important results. The conditional expectation represents the average relation, which 
can be significantly different from quantile effects. It is evident from the figures that the positive and negative 
impacts on the tails cancel each other out, leaving very little effect on the mean.  

 

 

 

 



Smart Tourism | doi: 10.54517/st.v4i2.2414 

5 

Table 2. Estimates of the QR-based COVID confirmed cases. 

Variables OLS Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90 

Constant 4.032** –2.275 4.980 7.402* 8.034*** 8.115*** 6.923* 5.811** 7.067** 8.758** 

Covid cases –0.002 0.002 0.003 0.002 –0.002 –0.003 –0.003 –0.004* –0.008** –0.006** 

GR 0.026* 0.052** 0.012 –0.009 –0.001 0.003 0.012 0.027 0.037** 0.034 

OIL (–1) 0.048 0.045 –0.032 –0.027 –0.008 –0.001 0.024 0.066 0.096 0.089 

VOL (–1) –0.034*** –0.026*** –0.038*** –0.035*** –0.036*** –0.036*** –0.036*** –0.038*** –0.044*** –0.049*** 

Adj/Pseudo R2 0.44 0.28 0.33 0.34 0.36 0.36 0.34 0.33 0.36 0.38 

Note: OLS: ordinary least squares; QR: quantile regression. *Significance at the 10% level, **Significance at the 5% level and 
***Significance at the 1% level. 

Interestingly while analysing Table 2, it is observed that at higher quantiles, the coefficient is negative 
and significant implying that COVID-19 confirmed cases has had a negative impact on tourism stock returns 
in the Island. Hence, it can be concluded that COVID-19 uncertainty has adversely affected the tourism stock 
return. This result is in line with Xu[40], analysing the relationship between stock return and COVID-19 
pandemic in Canada and the US.  

Also, not surprisingly it is observed that the 2-statistic value is statistically significant at conventional 
test levels. It can therefore be concluded that the coefficients differ across quantile values and that the 
conditional quantiles are not identical. Analysing the F tests of the equality of slope parameters across different 
quantiles in Table 3, that is, the variances between slope estimates at the τ and the (τ-1) quantiles, it can be 
concluded that the nonlinear, negative, and significant effects of COVID-19 do influence stock returns.  

Table 3. Statistical test of the equality of slope estimates across various quantiles. 

Quantile  2-statistic (p value) 

COVID-19 cases  

0.1 vs 0.9 20.82092 (0.0003) 

0.2 vs 0.8 16.72490 (0.0022) 

0.3 vs 0.7 8.044650 (0.0400) 

0.4 vs 0.6 14.46243 (0.0272) 

Recovered cases  

0.1 vs 0.9 22.38128 (0.0002) 

0.2 vs 0.8 8.396792 (0.0281) 

0.3 vs 0.7 6.985058 (0.0415) 

0.4 vs 0.6 14.68863 (0.0452) 

Further, referring to the results, it is noted that the government intervention index, GR positively affects 
tourism stock return under the OLS estimation and at two different quantiles under the QR estimation. In fact, 
the government containment and health responses as well as income support packages are more likely to result 
in a positive market reaction by improving investors’ confidence and reducing the adverse economic effects 
due to the disease[41]. Hence, the result proves the argument that strict government actions reduce the intensity 
of local outbreaks, then they weaken the negative market reaction to the growth in COVID-19 confirmed 
cases[25,41]. While no significant results were obtained for the link between oil prices and the stock return, a 
negative and significant relationship was obtained for stock volatility. The link between the stock market 
returns and their volatilities is usually nonlinear and dynamic. The present result confirms the asymmetric 
volatility hypothesis[42].  
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3.2. Impacts of COVID-19 recovered cases on tourism stock returns 

The impact of COVID-19 recovered cases on tourism stock return is as well investigated and the results 
are shown in Table 4. While the OLS estimates indicate that there is no significant link between these two 
variables, the QR estimates are different. For instance, at 0.7–0.9 quantiles, there is evidence that even though 
there have been recovered cases from the pandemic, yet it has negatively affected tourism stock returns. Thus, 
it proves that the uncertainty linked to the pandemic negatively affects the stock returns. Analysing the results 
of the F tests for the equality of slope parameters across different quantiles, it confirms that the variances across 
different quantiles are substantial for all conditions. Regarding the other variables, the government intervention 
index continues to have a positive and significant impact on the stock return. Such a result is observed at 0.1 
and 0.8 quantiles. Consistent with the results in Table 2, the variable oil continues to be insignificant while 
volatility still depicts a negative link with the tourism stock return.  

Table 4. Estimates of the QR-based COVID recovered cases. 

Variables OLS Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90 

Constant 4.150** –1.829 4.147 7.275 ** 7.959*** 8.031** 7.812*** 7.208** 6.369* 11.477** 

Recovered cases –0.001 0.002 0.001 –0.001 –0.002 –0.002 –0.003* –0.004** –0.005** –0.004** 

GR 0.024* 0.051** 0.019 –0.009 –0.001 0.001 0.003 0.014 0.031** 0.017 

OIL (–1) 0.045 0.042 0.020 –0.011 –0.004 –0.002 0.009 0.036 0.089 0.035 

VOL (–1) –0.034*** –0.027*** –0.036 *** –0.032*** –0.036*** –0.037*** –0.036*** –0.038*** –0.044*** –0.052*** 

Adj/pseudoR2 0.47 0.28 0.33 0.34 0.36 0.36 0.34 0.33 0.34 0.37 

Note: OLS: ordinary least squares; QR: quantile regression. *Significance at the 10% level, **Significance at the 5% level and 
***Significance at the 1% level. 

4. Conclusion and policy recommendation 
The COVID-19 pandemic has shaken the whole world. The tourism industry is one that has been severely 

hit, mainly because of travel and flight restrictions, the closure of borders, and months of confinement. The 
small island developing state of Mauritius has seen its economy go downhill as the tourism sector is the 
backbone of the Mauritian economy. There have been various papers that have investigated the impact of 
COVID-19 on the economy of the island or even on the tourism sector; however, as per the author’s knowledge, 
no study has been done on the impact of COVID-19 on the stock return of the tourism sector. Hence, this paper 
systematically investigates the impact of COVID-19 confirmed cases and recovered cases on tourism returns 
for the island economy of Mauritius. Using the quantile regression on daily data, the findings of the study 
suggest that tourism returns have been negatively affected by the COVID-19 pandemic, and this result is 
significant mainly for the higher quantiles. Moreover, the findings show that the government policy responses 
due to COVID-19 have increased tourism returns in the country. 

Hence, government intervention policies such as promptly imposing travel restrictions for high-risk 
countries, rapid closure of borders, and complete lockdown have all shown their benefits for the economy and 
public health in general. It also boosts the confidence of investors in the stock market. The empirical results 
further reveal that there is a negative link between stock volatility and the industry’s returns. This study thus 
reconciles the current debate on the link between COVID-19 and stock returns. 

Moreover, this study also provides deeper knowledge on the impact of the COVID-19 pandemic on the 
stock returns of the tourism industry and provides useful insights and implications for policymakers, stock 
market investors, and those managing the tourism sector. There is a need for policymakers to better manage 
these types of unexpected tragedies. More so, investors and stockholders should have adequate knowledge of 
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the impact of these types of disasters on the stock return and be better able to diversify their portfolios of 
investments to minimise the losses. 

Conflict of interest 
The author declares no conflict of interest. 

References 
1. Statistics Mauritius. Digest of International Travel and Tourism Statistics. Statistics Mauritius; 2017. 
2. Ashraf BN. Economic impact of government interventions during the COVID-19 pandemic: International 

evidence from financial markets. Journal of Behavioral and Experimental Finance 2020; 27: 100371. doi: 
10.1016/j.jbef.2020.100371 

3. Barbhuiya MR, Chatterjee D. Vulnerability and resilience of the tourism sector in India: Effects of natural 
disasters and internal conflict. Tourism Management Perspectives 2020; 33: 100616. doi: 
10.1016/j.tmp.2019.100616 

4. Liu Y, Cheng X, Liao SS, et al. The impact of COVID-19 on the tourism and hospitality industry: Evidence from 
international stock markets. The North American Journal of Economics and Finance 2023; 64: 101875. doi: 
10.1016/j.najef.2022.101875 

5. Toksoz D, Dalgic A. Vulnerability and resilience of tourism: Recovery plans and strategies of countries. In: 
Resilient and Sustainable Destinations After Disaster. Emerald Publishing Limited; 2023. pp. 195–211. doi: 
10.1108/978-1-80382-021-720231014 

6. Ding W, Levine R, Lin C. Xie W. Corporate immunity to the COVID-19 pandemic. Journal of Financial 
Economics 2021; 141(2): 802–830. doi: 10.1016/j.jfineco.2021.03.005 

7. Abbas J. Crisis management, transnational healthcare challenges and opportunities: The intersection of COVID-19 
pandemic and global mental health. Research in Globalization 2021; 3: 100037. doi: 
10.1016/j.resglo.2021.100037 

8. Jones CL, Jensen JD, Scherr CL, et al. The health belief model as an explanatory framework in communication 
research: Exploring parallel, serial, and moderated mediation. Health Communication 2014; 30(6): 566–576. doi: 
10.1080/10410236.2013.873363 

9. Avery E. Contextual and audience moderators of channel selection and message reception of public health 
information in routine and crisis situations. Journal of Public Relations Research 2010; 22(4): 378–403. doi: 
10.1080/10627261003801404 

10. Aman J, Abbas J, Mahmood S, et al. The influence of Islamic religiosity on the perceived socio-cultural impact of 
sustainable tourism development in Pakistan: A structural equation modeling approach. Sustainability 2019; 
11(11): 3039. doi: 10.3390/su11113039 

11. Bauer A, Garman E, McDaid D, et al. Integrating youth mental health into cash transfer programmes in response 
to the COVID-19 crisis in low-income and middle-income countries. The Lancet Psychiatry 2021; 8(4): 340–346. 
doi: 10.1016/s2215-0366(20)30382-5 

12. Park S, Boatwright B, Johnson Avery E. Information channel preference in health crisis: Exploring the roles of 
perceived risk, preparedness, knowledge, and intent to follow directives. Public Relations Review 2019; 45(5): 
101794. doi: 10.1016/j.pubrev.2019.05.015 

13. Su Z, McDonnell D, Wen J, et al. Mental health consequences of COVID-19 media coverage: The need for 
effective crisis communication practices. Globalization and Health 2021; 17(1). doi: 10.1186/s12992-020-00654-4 

14. Hu B, Zhang D. Channel selection and knowledge acquisition during the 2009 Beijing H1N1 flu crisis: A media 
system dependency theory perspective. Chinese Journal of Communication 2014; 7(3): 299–318. doi: 
10.1080/17544750.2014.926951 

15. Reynolds B, Seeger MW. Crisis and emergency risk communication as an integrative model. Journal of Health 
Communication 2005; 10(1): 43–55. doi: 10.1080/10810730590904571 

16. Tonsaker T, Bartlett G, Trpkov C. Health information on the Internet: Gold mine or minefield? Canadian Family 
Physician 2014; 60(5): 407–408. 

17. Hollingsworth TD, Ferguson NM, Anderson RM. Will travel restrictions control the international spread of 
pandemic influenza? Nature Medicine 2006; 12(5): 497–499. doi: 10.1038/nm0506-497 

18. Abbott A. COVID’s mental-health toll: How scientists are tracking a surge in depression. Nature 2021; 590(7845): 
194–195. doi: 10.1038/d41586-021-00175-z 

19. Zhong B, Huang Y, Liu Q. Mental health toll from the coronavirus: Social media usage reveals Wuhan residents’ 
depression and secondary trauma in the COVID-19 outbreak. Computers in Human Behavior 2021; 114: 106524. 
doi: 10.1016/j.chb.2020.106524 



Smart Tourism | doi: 10.54517/st.v4i2.2414 

8 

20. Li Y, Wang X, Lin X, et al. Seeking and sharing health information on social media: A net valence model and 
cross-cultural comparison. Technological Forecasting and Social Change 2018; 126: 28–40. doi: 
10.1016/j.techfore.2016.07.021 

21. Chen MH. The response of hotel performance to international tourism development and crisis events. 
International Journal of Hospitality Management 2011; 30(1): 200–212. doi: 10.1016/j.ijhm.2010.06.005 

22. Chen MH, Jang S (Shawn), Kim WG. The impact of the SARS outbreak on Taiwanese hotel stock performance: 
An event-study approach. International Journal of Hospitality Management 2007; 26(1): 200–212. doi: 
10.1016/j.ijhm.2005.11.004 

23. Zopiatis A, Savva CS, Lambertides N, et al. Tourism stocks in times of crisis: An econometric investigation of 
unexpected nonmacroeconomic factors. Journal of Travel Research 2018; 58(3): 459–479. doi: 
10.1177/0047287517753998 

24. Liu H, Manzoor A, Wang C, et al. The COVID-19 outbreak and affected countries stock markets response. 
International Journal of Environmental Research and Public Health 2020; 17(8): 2800. doi: 
10.3390/ijerph17082800 

25. Al-Awadhi AM, Alsaifi K, Al-Awadhi A, et al. Death and contagious infectious diseases: Impact of the COVID-
19 virus on stock market returns. Journal of Behavioral and Experimental Finance 2020; 27: 100326. doi: 
10.1016/j.jbef.2020.100326 

26. Zhang D, Hu M, Ji Q. Financial markets under the global pandemic of COVID-19. Finance Research Letters 
2020; 36: 101528. doi: 10.1016/j.frl.2020.101528 

27. Manjula Bai H. The socio-economic implications of the coronavirus pandemic (COVID-19): A review. ComFin 
Research 2020; 8(4): 8–17. doi: 10.34293/commerce.v8i4.3293 

28. Sigala M. Tourism and COVID-19: Impacts and implications for advancing and resetting industry and research. 
Journal of Business Research 2020; 117: 312–321. doi: 10.1016/j.jbusres.2020.06.015 

29. Osuji E, Evans O. Tourism effects of pandemics: New insights from novel coronavirus. SPOUDAI-Journal of 
Economics and Business 2020; 70(3–4): 56–65. 

30. Lee CC, Chen MP. The impact of COVID-19 on the travel and leisure industry returns: Some international 
evidence. Tourism Economics 2020; 28(2): 451–472. doi: 10.1177/1354816620971981 

31. Li Y, Liang C, Ma F, Wang J. The role of the IDEMV in predicting European stock market volatility during the 
COVID-19 pandemic. Finance research letters 2020; 36: 101749. doi: 10.1016/j.frl.2020.101749 

32. Tran BL, Chen CC, Tseng WC, et al. Tourism under the early phase of COVID-19 in four APEC economies: An 
estimation with special focus on SARS experiences. International Journal of Environmental Research and Public 
Health 2020; 17(20): 7543. doi: 10.3390/ijerph17207543 

33. Kizys R, Tzouvanas P, Donadelli M. From COVID-19 herd immunity to investor herding in international stock 
markets: The role of government and regulatory restrictions. SSRN Electronic Journal 2020. doi: 
10.2139/ssrn.3597354 

34. Zaremba A, Kizys R, Tzouvanas P, et al. The quest for multidimensional financial immunity to the COVID-19 
pandemic: Evidence from international stock markets. Journal of International Financial Markets, Institutions and 
Money 2021; 71: 101284. doi: 10.1016/j.intfin.2021.101284 

35. Chiang T, Li J. Stock returns and risk: Evidence from quantile. Journal of Risk and Financial Management 2012; 
5(1): 20–58. doi: 10.3390/jrfm5010020 

36. Koenker R, Basset GW. Regression quantile. Econometrica 1978; 46(1): 33–50. doi: 10.2307/1913643 
37. Assaf AG, Tsionas M. The estimation and decomposition of tourism productivity. Tourism Management 2018; 65: 

131–142. 
38. Baur DG, Dimpfl T, Jung RC. Stock return autocorrelations revisited: A quantile regression approach. Journal of 

Empirical Finance 2012; 19(2): 254–265. doi: 10.1016/j.jempfin.2011.12.002 
39. Koenker R. Quantile Regression. Cambridge University Press; 2005. Volume 38. 
40. Xu L. Stock return and the COVID-19 pandemic: Evidence from Canada and the US. Finance Research Letters 

2021; 38: 101872. doi: 10.1016/j.frl.2020.101872 
41. Ashraf BN. Stock markets’ reaction to COVID-19: Cases or fatalities? Research in International Business and 

Finance 2020; 54: 101249. doi: 10.1016/j.ribaf.2020.101249 
42. Wu G. The determinants of asymmetric volatility. Review of Financial Studies 2001; 14(3): 837–859. doi: 

10.1093/rfs/14.3.837 


