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Abstract - This paper adopts the Markov-Switching GARCH-X model to find the volatility and the risk of tourism revenue 

from 5 countries consisting China, Japan, Korea, Malaysia, and the United Kingdom. We consider different distributions for 
our standardized residual. To select the best model, we consider the lowest values of AIC and BIC. The results show that the 
student-t innovation performs better for all countries except for Malaysia. We find that GED is the best fit distribution for 
Malaysia case. The result also confirms that the risk of Thai tourism revenue in high tourism arrival regime is lower than low 
tourism regimes. 
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I. INTRODUCTION 

 

Tourism is one of the most important roles impacting 

the domestic economy. It is categorized as a service 

industry. Along this decade, this sector generates a lot 
of income to the country and thereby leading 

economic growth and development. Nowadays, 

Thailand’s tourism has achieved a great success by 

marketing and promoting the tourism sector. 

Nowadays, Thailand receive the title "Land of 

Smile". The tourism industry also generates income 

for the entrepreneurs as well as distributes income to 

the local area. This tourism revenue can measure the 

direction of the economy. It is calculated by the 

tourists that have the ability to travel and the other 

expenses during the trip. Moreover, the tourism 
revenue is taken into consideration in conjunction 

with the economic situation which is predicted to 

predict the trend of the tourism revenue level within 

the next year. 

 

The tourism revenue of Thailand has been changed 

overtime and it has swing gradually along this 

decade. This is due to the politic uncertainty in 

Thailand. The volatility of this revenue may affect the 

financial planning of the policy maker. Arslanturk, 

Balcilar, and Ozdemir (2011) mentioned that the 

economic growth is affected by tourism revenue. 
Therefore, this volatility will contribute the risk to the 

economy. To measure the risk of the tourism sector 

we can assess it in term of the value at risk. It is a 

statistical technique used to measure and quantify the 

level of financial risk within a firm or investment 

portfolio over a specific time frame. Thus, we apply 

this risk measurement to quantify the risk of tourism 

revenue. 

 

In this study, we also study the effect of gross 

domestic product and consumer price index from the 
top 5 countries on Thailand volatility by using the 

Markov-switching GARCH-X model. This model can 

include these variables as the exogenous variables in 

the model. We consider this model as the nonlinear 

structural change in the volatility of Thai’s tourism 

revenue. Thus, we can predict the volatility of the 

tourism revenue for high tourism regime and low 

tourism revenue regime.  
 

This study is organized as follows. Section 2 

describes the metrology; economics theory and 

econometric theory. Section 3 is a data description 

about tourism revenue, gross domestic index and 

consumer price index from 5 countries. Section 4 

shows the empirical results. Finally, Section 5 

presents the conclusions. 

 

II. THEORY 

 

1) Microeconomic Theory for Tourism Demand 

Microeconomics concept that describes the demand 

for tourism base on the basis of the theory of 

consumer behavior that consumer is rational. When 

the income and price of goods or services are provide, 

Consumers plan to spend their own money income to 

get the maximum utility. Under the concept of 

Ordinalist Bureau of Economics, the consumer 

utilities can be measured by the product's preference 

ranking. Therefore, consumers will be compared to 

the benefits of the utility obtained from the basket 

before making a decision to purchase the highest 
satisfaction under the limits of budget 

constraint(Mingsarnkhaosaard, 2014). 

 

2)Tourism-led growth hypothesis 

Tourism-led growth hypothesis (TLGH) has been 

steadily increasing in recent decades. The TLG 

hypothesis is based on the assumption of export-led 

growth (ELG). The long-term economic growth of 

the country can be explained by the expansion of 

tourism as well as exports. Therefore, TLGH 

assumptions are generally accepted when tourism 
growth encourages economic growth in spillover and 

external impacts in different styles or forms 

(Balaguer and Cantavella-Jordá, 2002) 
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3)A model of tourism and growth 

The volatility of the tourist revenue model in this 
study can be costructed as follows:  

The above model is developed based on the indirect 

demand theory. Most commonly used for forecasting 

factors that influence tourists' spending. Result from 

the model analysis is important for policy makers to 

encourage tourists to spend more. 

TE = Tourism revenue 

GDP,CPI = Factors determining the spending 
of tourists’ revenue  

 

4) Risk Theory 

Value at risk (VaR) is a tool to measure the risk of the 

return or tourism revenue. Bali and Cakici (2004), 

Dar-Hsin Chen (2009) suggested that VaR can be 

described as an expected return on stock level. But in 

this study, we consider the tourism revenue. We note 

that the VaR measurement is based in the Local-

Valuation Method and Full-Valuation Method. 

 

5)Markov switching GARCH-X model 

Denote the variable of interest at time tby yt . We 

assume that yt  has zero mean and is not serially 

correlated. In other applications, the assumption that 

the Markov-switching GARCH process has 

conditional mean zero often implies applying the 

Markov-switching GARCH model to a demeaned 

time series. We allow for the regime–switching in the 

conditional variance process. Denote by It−1 the 

information set observed up to time t − 1, that is, 

It−1 ≡ {yt−i , i > 0}. The general Markov– switching 

GARCH specification can then be expressed as:

where𝒟 0, hk,t , ξk  is a continuous distribution with 

zero mean, time-varying variance hk,t, and additional 

shape parameters gathered in the vector ξk . The 

integer-valued stochastic variable st , defined on the 

discrete space {1,2}, characterizes the Markov–

switching GARCH model. In this study, we aim to 

investigate tourism demand risk and consider using 

Markov-switching GARCH:  
 

In related papers, Yang (2000), Yao and Attali 

(2000), Yao (2001) and Francq and Zakoian (2002) 

derived conditions for the asymptotic stationarity of 

some AR and ARMA models with Markov-switching 

regimes. We also want to study the GDP and CPI 

variables. So we bring these exogenous variables into 

this equation; adopting Markov switching GARCH to 

add exogenous variables that called Markov 
switching GARCH-X model.  

Where CPIa is consumer price index of the 

destination country and CPIb is consumer price index 

of the source country. 

 

III. DATA DESCRIPTION 

 

In this study, we collect top 5 countries providing 

tourism revenue to Thailand. We also collect the 
gross domestic product and consumer price index as 

the exogenous variables in our model. All data series 

are quarterly data, which covering the period from 

Q1, 2017 to Q2, 2018. 

 

 
Table 1 Descript return of tourism revenue from five countries 
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The descriptive statistics for tourism revenue, 

consumer price index and gross domestic product are 
reported in table 1. Tourism revenue from China is 

higher than Japan Korea Malaysia and United 

Kingdom which show that it has higher volatilities. 

For CPI, Japan has the highest standard deviation and 

for GDP, Malaysia has the highest standard deviation. 

The skewness statistic for CPI of China, Malaysia, 

United Kingdom and GDP of China, Korea, 

Malaysia, and the United Kingdom are negative, 

indicating the returns are significantly skewed to left. 
The skewness statistic for the others is positive, 

indicating the returns are skewed to right. For the 

excess kurtosis statistics, all of the variables in this 

study are positive. Thereby indicating that the 

distribution of returns has larger, thicker tails than the 

normal distribution. 

 

IV. EMPIRICAL RESULT 

 

 
Table 2 Model selection 

Noted: From computation 

- norm is normal distribution 

-snorm is skew normal distribution 

-std is standardized  student-t distribution 

- ged is generalized error distribution 

-sged is skew generalized error distribution 

- sstd is skew standardized student-t distribution 
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To select the best fit to the distribution model, AIC 

and BIC are applied. We find that Markov-Switching 
GARCH (1,1) with student-t distribution provides the 

minimum AIC and BIC for all countries, except 

Malaysia. We find that Markov-Switching GARCH 
(1,1) with GED is the distribution for  Malaysia case.

 

 
Table 3 Estimated result from Markov Switching GARCH-X model 

Noted: From computation 

 

The estimated coefficients vary substantially across 

countries. For example, the tourism revenue of 

China,θ is the coefficient of gross domestic and ϑ is 

the coefficient of the consumer price index. In regime 

1 and 2, they have a negative relationship to tourism 

revenue but in regime 2, θ = -0.0593 and ϑ = -0.278 

which have less effect than regime 1, θ = -0.4376 and 

ϑ = -0.484. On the contrary, Japanese model 

coefficients in regime 1 θ is -1.54 less than θ in 

regime 2 that is 0.0571 which has a positive effect on 

tourism revenue. Moreover, ϑ in both regimes have a 

positive effect that is 2.77 and 1.03. So, the reduction 

of the tourism revenue could be explained by several 

factors, including gross domestic price and consumer 
price index as well as a stagnating economy. 

 

 

 
Figure 1: Regime probabilities of tourism revenue from five countries 
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Then, we produce the regime probabilities in order to 

illustrate the regime switching behavior of the Thai 
tourism revenue received form each country.  In the 

China case, since 2005, the regime probabilities of 

Thai tourism revenuebegan to be low because China 

has the policy to tighten economic bubble and 

Thailand also had a tsunami in the previous year. 

Later, Chinese tourists continued to slow down due to 

uncertainty in Thai politics and the global economic 

recession. In 2009, a year of intense competition in 

the international travel market but Thailand has a plan 

to stimulate the Chinese tourism market until 2010, 

China is recovering the economic liquidity and the 

year 2012-2013 has the movie Lost in Thailand, 
causing Chinese tourists increase a lot but due to the 

incident of a tourist boat crashing in Phuket in mid-

2018, tourists lose confidence.  

For the Japan case, we can observe several drop of 

the regime probabilities after 2010. We expect that 

the Japanese tourists may face with the US financial 

crisis and severe economic recession during 2008-

2009. In the following years, Japan experienced an 

aging society. In 2011, tsunami, severe earthquake as 

well as nuclear power plant explosion. Therefore, 

during those years, Japanese tourists have tended to 
postpone traveling overseas. However, after 2017, the 

Japanese economy grew faster than expected and 

contributed a positive way of tourism because the 

year 2018, Tourism Authorities of Thailand(TAT) 

has the policy to invite Japanese tourists to the local 

city. In the case of Korean tourists. We find that the 

regime probabilities are swing overtime. The reason 

of this phenomenon my cause from Korean won's 

appreciation affected by the slowdown of the US and 

Japan economies. These making Korean tourists 

sparse even in later years, In 2010, Korea was the 7th 

largest exporter in the world, but in 2015, Korea won 
had appreciated again. Moreover, there is Mers 

disease outbreak causing Korean tourists in Thailand 

to decrease in 2016. Tourism Authorities of 

Thailand(TAT) has a joint agreement with Korea 

Associaton of Travel Agent, planning to encourage 
tourists to visit in a variety of campaign activities in 

2017. The number of tourists increased more than 

Japan in the first half of the year because it is not 

affected by the economic slowdown. Similar to 

Korean, the tourism revenue obtained from Malaysia 

also produce a large fluctuation of regime 

probabilities.  The income from Malaysian tourists is 

quite volatile. In 2008, there was a political reversal 

for the first time. The economy is down. There is a 

slow growth in revenue during that year. Due to weak 

oil prices and weak Malaysian currency together with 

the Malaysian government campaigning for people 
traveling in the country to stimulate the economy. In 

the year 2018, Malaysian tourists come to relax in 

Thailand during the MerdekaDay, which is a holiday 

that matches Malaysia's national day and is likely to 

increase. Finally, there is quit a tourism revenue 

fluctuations for UK case. In 2011, there was a severe 

flood crisis in Thailand resulting in reduced traveling, 

that is a direct impact from the dissemination of Don 

Muang Airport news. Moreover rumors of a potential 

epidemic after a severe disaster in foreign media 

along with a warning statement of the foreign 
government that raises the level of violence. In the 

following year, there was an adjustment (APD: Air 

Passenger Duty) 8 percent in the UK. In addition, the 

enforcement of the European Union Emission 

Trading System (EU ETS) of the European Union 

Resulting in more remote travel costs revenue 

volatility continues and during the year 2016-2018, 

the UK has economic problems. The pound 

weakened. Inflation is higher, causing an economic 

slowdown from preparing to leave the European 

Union (Brexit). However, there is a tendency that the 

number of tourists will increase due to the Tourism 
Authorities of Thailand(TAT) marketing to restore 

purchasing power. 

 
Table 4 Show value at risk and expected short fall for each probability 
Noted: From computation 
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Table 4 shows the result of value at risk (VaR) and 

expected shortfalls (ES). Two models, namely MS-
GARCH and MS-GARCH-X models are shown. The 

results show that if the exogenous variables are 

included, the VaR of the model is  -0.02205235% and 

-0.6039945%, respectively, for high and low tourism 

regimes, while the model without exogenous 

variables is respectively,  -2.655369e-06% and -

0.2988743%, for high and low tourism regimes. 

Therefore, if the exogenous variables are included the 

risk of the tourism demand in China is larger in both 

regimes 

 

For China, ∝=0.1 in high regime indicates that there 
are 10% chances to lose 0.02205235 when the 

exogenous variables are included and lose 2.655369e-

06 when the exogenous variables are not included. In 

low regime, there are 10% chances to lose 0.6039945 

with exogenous variables and lose 0.2988743 without 

exogenous variables. At ∝=0.5 in high 

regimeindicates that there are 5% chances to lose 

0.02205319 when the exogenous variables are 

included and lose 3.40246e-06 when the exogenous 

variables are not included. In low regime, there are 
5% chances to lose 0.6881665 when the exogenous 

variables are included and lose 0.3829381 without 

exogenous variables. Lastly, at ∝=0.01 in high 

regime means there are 1% chances to lose 

0.0220547 when the exogenous variables are 

includedand lose 4.803878e-06 when the exogenous 

variables are not included. In low regime, there are 

1% chances  to lose 0.8460591 when the exogenous  

variables are included and lose 0.5406279 when the 

exogenous variables are not included.  
 

All of 5 countries provide negative signs of risk. 

Moreover, value at risk and expected shortfall of 

tourism revenue of Thailand will higher when gross 

domestic price and consumer price index are included 

in the model. China will have a high risk in low 

tourism regime while Japan, Korea, Malaysia, and 

United Kingdom will have higher risk in high tourism 

regime. 

 

V. CONCLUSION 

 
From using models Markov-Switching GACH-X and 

quarterly observations on tourism revenue of 

Thailand, when there are economic factors involved, 

it will make more riskier on tourism revenue; that 

value at risk conditional on the gross domestic price 

and consumer price index. If we consider only 

tourism revenue, the risk is lower. It can be said that 

we calculate the risk, regardless of the economic 

variables will cause an exaggerated estimation. 
The results show Thailand like inferior goods, which 

can be seen from the VaR and ES of all 5 countries. 

This means that China has a low risk in the low 

regime, consistent with the tourism revenue 

relationship with GDP and CPI. If the economic 

situation is in a recession period, tourists will come to 

Thailand and make more money for Thailand. In 

contrast, if the economy is in a prosperous period, 

Japan, Korea, and Malaysia will visit Thailand and 

pay a lot of money. Nevertheless, for the United 

Kingdom, CPI variables cannot be calculated. Since it 

is a variable that causes the redundant equation to 
occur, Thailand has not been affected much because 

the Thai currency has almost no effect on the United 

Kingdom at all. 
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