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 This paper examines the impacts of the COVID-19 pandemic and selected commodity 
variables on Booking.com share price using the Markov-switching approach. Daily data 
spans from January 2017 through July 2020 are utilized in this study. Empirical evidence 
showed that COVID-19, international crude oil price, and gold price affected the 
Booking.com share price significantly. A positive relationship was detected between 
international crude oil price and gold price towards stock price whereas COVID-19 showed 
an inverse impact on stock price. The empirical findings evidenced a 1% increase in COVID-
19 cases adversely affecting the share price by -0.27%. Our findings also suggested that the 
potential of another wave of COVID-19 is relatively higher as the bounce back period was 
identified as 67 days. The filtered and smoothed probabilities signaled the Booking.com 
share price chronologically, and transition probabilities were identified. Six cycles were 
outlined, and the effectiveness of the Markov-switching approach in detecting vulnerable 
financial forecasting was demonstrated. The adequate dating evolution provided satisfactory 
input for policymakers, investors, and researchers to design and mitigate volatility in 
commodities and crises. 
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1. Introduction  

COVID-19 was declared as a Public Health Emergency of 
International Concern by the World Health Organization (WHO) 
at the end of January 2020. It is now well established that COVID-
19 has greatly impaired the world economy, especially the tourism 
industry, with airplanes grounded, hotels closed, and restrictions 
placed on travel around the world. The World Tourism 
Organization (UNWTO) stated that the pandemic has placed the 
whole world on lockdown, and most destinations worldwide are 
still implementing COVID-19 related travel restrictions on 
international tourists. In [1], the author documented a double-digit 
(-22%) decline in international tourists in 2020Q1, with 57% 
reduction in arrivals in March, which is equivalent to a total loss 
of 67 million international tourists and USD80 billion in tourism 
export revenues. The UNWTO foresees a total decline of 58% to 
78% in international tourist arrivals in the year 2020, and a total of 
100 to 120 million tourism jobs are directly at risk in the current 
scenario. This is by far the worst outcome since 1950 in the history 
of international tourism, a circumstance that will bring an abrupt 
end to a 10-year stretch of continuous growth following the 
financial crisis of 2009. 

Due to the fast spread of the COVID-19 pandemic, most 
countries are responding quickly and effectively through 
international cooperation, particularly in terms of healthcare 
systems and financial support to protect people against the loss of 
their livelihoods. This step has moved closely to achieve several 
Sustainable Development Goals (SDGs), which are good health 
and well-being (Goal 3) and partnerships for the goals (Goal 17). 
Scientists around the world are working on potential treatments 
and vaccines to reduce the number of people infected and the 
number of deaths due to the pandemic and its related effects. Due 
to the outbreak of COVID-19, the UNWTO foresees the tourism 
industry facing an unprecedented challenge. The UNWTO 
accordingly hosted a virtual high-level meeting with key UN 
agencies, member states, and the private sector to work together as 
the Global Tourism Crisis Committee in responding to the 
emerging situation and to ensure that tourism is ready to lead 
recovery efforts. 

Along with the rapid development of the tourism sector, the 
hospitality industry is one of the key pillars in receiving and 
serving tourists. Hotels are considered pivotal tourist facilities as 
one of the drivers of investment and employment in tourism [2]. 
Currently, the hospitality industry is facing an unprecedented 
challenge due to the worldwide lockdowns put in place by various 
countries. Booking.com is one of the world’s leading digital travel 
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platforms, operating on numerous well-known online platforms 
such as Agoda, Villas, and Kayak. With its significant contribution 
and diversify profile, the Booking.com share price was chosen for 
this study. Figure 1 reveals that the share price of Booking.com is 
sensitive not only to economic crises (dot-com bubble and 
subprime mortgage crisis) but also health crises (SARS outbreak 
and H1N1). These incidents have previously disrupted the travel 
industry, limiting the ability and willingness of tourists to travel to 
certain destinations, which result in a decline in demand that 
affects the travel industry as a whole. Due to the COVID-19 
pandemic, the total revenue for Booking.com was USD2.3 billion 
in the first quarter of 2020, a decline of 19% from the preceding 
year. Furthermore, net cancellations were USD12.4 billion, 
marking a 50% increase from over a year ago [3]. Thus, very little 
is known about the impact of COVID-19 on hotel stock returns. In 
addition, the oil price slump has contributed further to stock 
volatility. The sharp decline in oil price is mainly due to 
agreements between OPEC+ members to reduce oil production 
and the fact that global demand for crude oil has declined 
dramatically due to the COVID-19 pandemic. In short, the stock 
market faces dual shocks from the COVID-19 pandemic and oil 
price changes. With respect to these issues, this study has two 
primary aims: first, to investigate the impact of COVID-19 on 
hotel stock market performance; second, to ascertain the impact of 
commodity price volatility on the hotel stock market. 

 
Source: Nasdaq, 2020. 

Figure 1: Booking.com Share Price, January 2000-July 2020 

2. Literature Review 

The COVID-19 pandemic has had a tremendous impact on the 
world economy and has put millions of people as well as jobs at 
risk. Tourism is among the hardest-hit industries during the 
pandemic. The hotel industry is one of the most highly interlinked 
industries in tourism, and almost every part of a hotel’s operations 
from room occupacy rate, staffing plan, and stock price have been 
affected by COVID-19. The stock market is an interesting topic 
that has prompted many empirical studies to be carried out from 
economic and financial perspectives. However, the health crisis 
has only recently become a topic of interest, and the impact of 
COVID-19 has not yet been widely analyzed. Additionally, the 
effect of COVID-19 on international tourism is extremely 
challenging to estimate, considering the unparalleled and rapidly 
changing complex nature of the crisis. Thus, the current study will 
enrich the literature by examining the impact of COVID-19 on the 
tourism stock market. In previous studies, [4] explored the impact 

of macroeconomic variables, terrorist attacks, and natural disasters 
on hotel stock returns. The researchers also pointed out that the 
SARS outbreak caused a decline in hotel stock returns recorded at 
an approximate value of -25.9%, followed by the impactful 
declines resulting from earthquake (-22.3%) and the 9-11 terrorist 
attacks (-12.5%). Similarly, [5] analyzed the effect of SARS on 
fluctuations in Taiwanese hotel stock prices. They also identified 
that the tourism industry experienced the highest decline in overall 
stock prices in the Taiwanese Stock Exchange, recording a decline 
of approximately 28.9% one month after the SARS outbreak. They 
indicated that the average hotel stock prices were exposed to 
above-market risk during the SARS outbreak. 

International crude oil price fluctuations have substantial 
effects on different areas of the financial sector, especially the 
stock market. In [6], the author investigated the relationship 
between oil price and performance of the US stock market, 
identifying a clear adverse link between oil price and stock market 
performance. Similarly, [7-10] also found evidence of an adverse 
connection between oil price and stock price. In contrast, [11-13] 
detected a positive relationship between the oil price and the stock 
price. In [14], the author stated that oil-exporting countries were 
positively associated with the stock market, whereas the adverse 
impact occurred in oil-importing countries. Other key 
determinants such as gold [15, 16], GDP [17, 18], exchange rate 
[16, 18-19], and economic crises [10, 20-22] were employed in 
previous studies. 

3. Methodology 

Instead of using the traditional single-state approach, Markov-
switching regression techniques that confirm the validity of crises 
were applied in this study. A similar approach was applied in 
different tourism issues by [23-25] with constructive findings. The 
current study tends to establish the links among different crises and 
tourism demand forecasting, with tourism stock price as the proxy 
variable. In examining the behavior of the commodity market 
towards world tourism performance together with the health crisis, 
inclusive of COVID-19 as the dummy variable into the regression, 
remedial measures or precautionary steps can be tackled cautiously 
for the next crisis occurrence. All the variables were extracted in 
the high frequency on a daily basis from January 2017 to July 2020 
to capture the most recent information. The selected variables 
comprise the share price of Booking.com as a proxy for world 
tourism, and the commodity variables are international crude oil 
price and gold price. Table 1 displays the descriptive statistics of 
the selected indicators. 

Table 1: Descriptive Statistics of the Selected Indicators 

 LBOOKING LBRENT LGOLD 
Mean 7.514 4.056 7.209 
Median 7.530 4.127 7.168 
Maximum 7.699 4.454 7.924 
Minimum 7.049 2.197 7.048 
Standard Deviation 0.105 0.291 0.109 
Skewness -1.257 -2.377 1.264 
Kurtosis 5.410 10.280 4.786 

According to [26], the general definition of the piecewise linear 
switching regression model is as follows: 

𝑦𝑦𝑡𝑡 = ∑ �∅𝑗𝑗′ 𝑞𝑞𝑡𝑡 + 𝜀𝜀𝑗𝑗𝑗𝑗�𝐼𝐼�𝑐𝑐𝑗𝑗−1 < 𝑠𝑠𝑡𝑡 ≤ 𝑐𝑐𝑗𝑗�𝑟𝑟
𝑗𝑗=1   (1) 

0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

http://www.astesj.com/


M.C. Jong et al. / Advances in Science, Technology and Engineering Systems Journal Vol. 6, No. 2, 185-189 (2021) 

www.astesj.com     187 

where 𝑞𝑞𝑡𝑡 = (𝑤𝑤𝑡𝑡′ = 𝑦𝑦𝑡𝑡−1, … ,𝑦𝑦𝑡𝑡−𝑝𝑝;  𝑥𝑥𝑡𝑡′ = 𝑥𝑥1𝑡𝑡 , … , 𝑥𝑥𝑘𝑘𝑘𝑘)  denotes the 
explanatory variables and observable switch variable [27] 
interpreted the scheme of switching regression as follows: 

𝑦𝑦𝑡𝑡 = �𝛽𝛽1. 𝑥𝑥𝑡𝑡 + 𝜀𝜀𝑡𝑡,𝑤𝑤ℎ𝑒𝑒𝑒𝑒 𝑆𝑆𝑡𝑡 = 1
𝛽𝛽2. 𝑥𝑥𝑡𝑡 + 𝜀𝜀𝑡𝑡,𝑤𝑤ℎ𝑒𝑒𝑒𝑒 𝑆𝑆𝑡𝑡 = 2                          (2) 

where the exogeneous regressors are represented by 𝑦𝑦𝑡𝑡  and 𝑥𝑥𝑡𝑡, the 
vector of real numbers is denoted by  𝛽𝛽𝑡𝑡, the non-observable state 
variables are shown by  𝑆𝑆𝑡𝑡, and the Gaussian white noise by 𝜀𝜀𝑡𝑡. 

The Markov-switching regression model is presented in the 
following section. The COVID-19 pandemic is captured by a 
dummy variable with the outbreak detected at the end of 2019. 

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑖𝑖,𝑡𝑡 =

�
𝛽𝛽0

(1) + 𝛽𝛽𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵,𝑡𝑡
(1) + 𝛽𝛽𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺,𝑡𝑡

(1) + 𝐷𝐷𝐷𝐷𝐷𝐷𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶−19,𝑡𝑡
(1) + 𝜀𝜀𝑡𝑡

(1)      𝑆𝑆𝑡𝑡 = 1

𝛽𝛽0
(2) + 𝛽𝛽𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵,𝑡𝑡

(2) + 𝛽𝛽𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺,𝑡𝑡
(2) + 𝐷𝐷𝐷𝐷𝐷𝐷𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶−19,𝑡𝑡

(2) + 𝜀𝜀𝑡𝑡
(2)      𝑆𝑆𝑡𝑡 = 2

   (3) 

Upon the coefficient determination, the transition probabilities 
of the regression model were presented to examine the timeframe 
of the tourism cycle moving from one regime to another. The 
longer timeframe indicates that a recession might take a longer 
time to recover from a crisis. The matrix of transition probabilities 
from one state to another state is presented below: 

𝜋𝜋 = �
𝑝𝑝11 𝑝𝑝21
𝑝𝑝12 𝑝𝑝22� , 𝑝𝑝𝑥𝑥𝑥𝑥 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝑆𝑆𝑡𝑡 = 𝑦𝑦|𝑆𝑆𝑡𝑡−1 = 𝑥𝑥)      (4) 

Furthermore, the smoothed and filtered probabilities where 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝑆𝑆𝑡𝑡 = 𝑦𝑦|𝑦𝑦1 , … ,𝑦𝑦𝑟𝑟) can be obtained as well. The graphical 
illustration of the world tourism cycle detected the reference 
chronology of crises happening from 2017 to 2020 worldwide. 
Moreover, the empirical results underwent a series of diagnostic 
checks for the residuals. The best fit of the model can be 
determined by the residual diagnostic tests, which include the plot 
of residuals against a fitted value and the normality probabilities 
plot for normality distribution testing. Further research can also 
apply a similar approach to different fields of study. 

4. Results and Discussion 

Hotels play a vital role in the tourism industry and have been 
categorized as one of the most vulnerable industries during the 
COVID-19 pandemic. This section discusses the impact of the 
COVID-19 pandemic and commodity variables on hotel stock 
price (Booking.com) through a Markov-switching approach. Table 
2 reveals that international crude oil price, gold price, and the 
COVID-19 pandemic significantly affected the share price of 
Booking.com in both regimes. In regime 1, the international crude 
oil price and gold price are positively associated with the share 
price of Booking.com, while the COVID-19 pandemic adversely 
affected the share price. Oil is one of the most tradeable 
commodities, and a crash in oil price reflects fear of economic 
recession. The world economy, including oil-producing countries 
such as the US, Saudi Arabia, and Iran, has been disrupted due to 
the COVID-19 pandemic. In addition, the pandemic is also having 
huge impacts on the tourism industry, manufacturing industry, and 
factories that consume a large portion of energy in production but 

have been shut down. Thus, the demand for crude oil has dropped 
dramatically. Our empirical results show that oil price and stock 
price move in the same direction. A 1% decline in oil price 
weakened the share price of Booking.com by 0.20% during the 
COVID-19 pandemic in regime 1, as shown in Table 2.   

Table 2: Markov Switching Model Results 

Regime 1: Recession 
Variable Coefficient p-value 

(Intercept) 3.142 0.000*** 
LBRENT 0.200 0.000*** 
LGOLD 0.504 0.000*** 

COVID-19 -0.268 0.000*** 
R-squared 0.855 

Regime 2: Expansion 
Variable Coefficient p-value 

(Intercept) 0.582 0.000*** 
LBRENT 0.345 0.000*** 
LGOLD 0.762 0.000*** 

COVID-19 -0.020 0.000*** 
R-squared 0.847 

Gold acts as a good diversifier and is categorized as a Safe 
Haven, which is beneficial to investors [28]. Hence, investors feel 
even more confident when the gold price increases and leads to a 
rise in stock price. In this study, the results show that gold price is 
positively associated with stock price, which is consistent with the 
findings of [15-16]. In regime 1, a percent increase in gold price 
will lead the share price of Booking.com to rise by 0.50%. As 
expected, the COVID-19 pandemic had a negative impact on the 
hotel’s stock performance. The results demonstrate that a percent 
rise in COVID-19 cases will lead to Booking.com’s share price to 
be reduced by 0.27% during the recession. This negative 
relationship also implies that tourists feel a high risk to travel 
because safety is a fundamental condition for international tourists. 
The values of the adjusted R2 are higher than 80% in both regimes, 
signifying that the variability of the dependent variables can be 
explained accordingly by the selected explanatory variables. 

Table 3: Matrix Transition Probabilities 

 Regime 1 Regime 2 
Duration 

(days) 𝑷𝑷
= �𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎

𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗� Regime 1 0.985 0.015 67 
Regime 2 0.015 0.985 67 

 

Figure 2. Graphical Illustrations of Smoothed and Filtered Probabilities  
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Table 3 demonstrates the two-state transition of matrix 
transition probabilities. The measurement of the expected duration 
for the regime-switching period is defined as 1/(1-P00), in which 
the higher transition probability value reveals that it is relatively 
more difficult to shift from one regime to another. Findings reveal 
that the model shows 98.5% to stay in regime 1, and only with a 
1.5% probability of shifting to regime 2. Therefore, the expected 
duration to shift from regime 1 to regime 2 is 67 days during the 
COVID-19 pandemic. The shorter expected duration results from 
the matrix transition probabilities illustrates that the potential of 
another wave of COVID-19 is relatively higher, as the bounce back 
effect shown in Table 3 is stronger. This may be due to resumed 
domestic and international economic activities and lifted 
restrictions on travel and activities. 

 

 

Figure 3. Diagnostic Checking Analysis Outcome 

The graphical illustrations of the smoothed and filtered 
probabilities from the Markov-switching regime model are 
depicted in Figure 2. A total of six states/shaded areas for the crises 
were detected, spanning from January 2017 to July 2020. The 
argument on oil production cutting among oil-producing countries 
that started in 2017 is well captured in the first shaded area, as 
illustrated in Figure 2. The second state captured the worst point 
drop in the history of the Dow Jones in February 2018. In addition, 
US markets lost nearly USD2 trillion in October 2018, which is 
identified in the third shaded area, and the fear of US-China trade 
tension continued in February 2019 and November 2019. Finally, 
the COVID-19 pandemic is successfully captured in the sixth 
shaded area. This proves the effectiveness of the Markov-
switching approach in detecting economic crises. Figure 3 
illustrates that the residuals are considerably fitted against the 
values. Following the normal Q-Q plot closely, the residuals are 
like white noise and are moving towards the normal distribution. 

5. Conclusion and Policy Recommendation 

This paper examines the impact of the COVID-19 pandemic 
on share price of Booking.com through the Markov-switching 
approach. The empirical findings reveal that the highly contagious 
disease had negatively influenced hotel stock market performance. 
Furthermore, a positive associated relationship was identified 
among international crude oil price, gold price, and stock price. 
The results also provide strong evidence that the model stays 
persistent within each regime up to more than 90%. Several 
economic crises have been captured through smoothed and 
filtered probabilities under this study. Our findings have several 
implications. First, they contribute to the current literature 
regarding the impact of the COVID-19 pandemic on hotel stock 
performance. Second, the investors have a better understanding of 
the dynamic relationship between the commodity variables and 
stock market. Specifically, they are able to adopt more appropriate 
strategies to safeguard against oil and gold price fluctuations and 
future crises. Finally, the findings are helpful in providing the 
government and policymakers with useful insights about the 
impact of crisis on the stock market, and thus to design a feasible 
policy to protect the country and society. Further research is 
needed to fully understand the implications of COVID-19 on the 
stock market. This would be a fruitful area for further work by 
taking into account the impact of COVID-19 across different 
industries. Additionally, future work can utilize different elements 
and methodologies to gather extra information regarding COVID-
19’s impact on tourism-related industries. 
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