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Abstract. This study explores the impact of tourism uncertainty, including economic policy uncer-
tainty (EPU) and travel crises arising from issues such as terrorism and disease outbreaks, on airline 
stock markets in Korea. Airline stock prices are particularly affected by tourism uncertainty. Using 
data from 2001–2018 and events influencing tourism uncertainty such as the 9/11 terrorist attacks 
and severe acute respiratory syndrome, quantile regression approach reveals how EPU influences 
airline stock prices in Korea during three market phases – bearish, normal, and bullish. EPU and 
travel crises negatively affect airline stock prices in Korea. Specifically, we document that higher 
EPU and more global travel crises lead to deeper reductions in stock prices in bullish markets. 
These results provide implications and insights for airline investors, stakeholders, and organizations 
concerned about the influence of tourism uncertainty on airline stock prices in Korea.

Keywords: Korea, economic policy uncertainty, travel crisis, airline, stock market, quantile re-
gression.
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Introduction

Economic policy uncertainty (EPU) has been discussed extensively in the literature on tour-
ism (Alegre et al., 2013; Antonakakis et al., 2013; Balli et al., 2018; Madanoglu & Ozdemir, 
2019). More recently, economic recession, political corruption, and terrorism have also been 
considered to be sources of tourism uncertainty that affect outbound tourists (Arana & León, 
2008; Bonham et al., 2006; Dhariwal, 2005). However, there has been limited discussion on 
the link of tourism uncertainty on airline stock prices. It would be interesting to investigate 
the effect of EPU on airline stock prices in a country. Therefore, we extend the association 
between tourism uncertainty and airline stock prices by using the EPU index in Korea.

Tourism is becoming an important sector of the world economy. For example, interna-
tional tourist arrivals increased 6% to 1.4 billion in 2018 compared with 2017 (UNWTO, 
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2019). The expansion of the tourism industry is now one of the major determinants of eco-
nomic growth (Jang & Chen, 2008). In 2018, Korea was ranked ninth among the world’s 
top expenders on international tourism. Overseas travel is considered a major milestone in 
the life of an average Korean (Kim et al., 2012). Recently, tourist expenditure has increased 
significantly in line with the rapid economic growth in Korea. According to the World 
Economic Outlook database (International Monetary Fund, 2019), gross domestic product 
(GDP) in Korea was US$ 1.619 trillion in 2018, of which tourism expenditure accounted 
for US$ 28.414 billion, up from US$ 27.960 billion in 2017. Specifically, GDP per capita in 
Korea was US$ 31,345 in 2018, of which average tourism expenditure per capita accounted 
for US$ 990, or roughly 3% of the economy. Moreover, since the end of 2019, world tourism 
has been in a severe crisis due to the coronavirus disease 2019 pandemic. Compared with 
the same period last year, international tourist arrivals fell by 72% in January to October 
2020 (UNWTO, 2020).

The tourism sector is one of the key industries for promoting private consumption and 
national economic growth (Dritsakis, 2004; Lee & Chang, 2008; Olya & Mehran, 2017). 
Therefore, tourism activity affects economic development (Hannam et  al., 2014; Sinclair, 
1998), and the tourism industry impacts various industry sectors and their stock returns 
(Kavussanos et  al., 2002). Stock prices, which indicate the growth of a company, are an 
important indicator of economic growth. Indeed, the stock price index not only interacts 
with consumption changes in tourism and other industries, but also has a close link with 
macroeconomic variables related to the tourism sector (Chang & Lee, 2017; Demir et al., 
2017; Napierala & Szutowski, 2018). Similarly, EPU often results in a drop in tourism con-
sumption (Ongan & Gozgor, 2017). Serious risks, such as the 9/11 terrorist attacks in 2001 
in the United States and severe acute respiratory syndrome (SARS) outbreak first identified 
at the end of February 2003 by the World Health Organization, can increase travel crises and 
change stock prices (Chen et al., 2005).

We explore the association of tourism uncertainty and risk, including EPU and travel 
crises, on airline stock index (ASI) in Korea. The research questions in this study are twofold. 
First, this study explores how EPU influences airline stock prices in Korea by categorizing 
it into three phases that correspond to bearish, normal, and bullish markets using quantile 
regression (QR), which is a departure from previous EPU studies (Balli et al., 2018; Gozgor 
& Ongan, 2017). While using ordinary least squares (OLS) regression only shows the mean 
effect between the dependent and explanatory variables, employing the QR approach shows 
whether EPU affects stock prices under different market conditions (You et al., 2017). There-
fore, the QR approach is more robust (Chen, 2016). Second, using the QR approach allows 
us to examine how airline stock prices in Korea are affected by travel crises such as 9/11 and 
SARS.

The remainder of this paper is organized as follows. Section 1 reviews the literature. 
Section 2 provides the data and methodology. Section 3 details the results using the QR ap-
proach. Section 4 presents the discussion, and the final section concludes.
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1. Literature and hypotheses

1.1. Literature review

Tourism researchers have noted the association between stock prices and macroeconomic 
variables (Napierala & Szutowski, 2018; Wong & Song, 2006) as well as non-economic vari-
ables such as the Olympics and terrorist attacks (Chen, 2007; Veraros et al., 2004). The mac-
roeconomic variables used in this study are in line with those in the literature, namely, out-
bound tourism expenditure per capita (OBTE), oil prices, exchange rates (EX), and industrial 
production (IP), which have been identified as major factors influencing stock prices (Chang, 
2020; Demir et al., 2017; Miller & Ratti, 2009; Narayan et al., 2020). When the public’s con-
cerns about travel risk increases, OBTE declines because of a fall in travel demand (Demir 
et al., 2017; Gholipour et al., 2014; Nguyen et al., 2020; Rosselló et al., 2017), which in turn 
negatively affects tourism stock returns. If crude oil prices increase, this raises the revenue 
and income of oil and oil-related industries (Broadstock et al., 2012; Kang et al., 2015; Park 
& Ratti, 2008). Furthermore, crude oil prices positively affect airline stock prices because in-
creases in fuel prices heighten the value of airlines (Kristjanpoller & Concha, 2016; Narayan 
& Sharma, 2011). Further, stock prices are closely linked to the economy. Stock prices and 
EX are negatively related to the portfolio balance effect (Tsai, 2012; Wong, 2017). Particularly, 
EX depreciation results in an upward spiral of inflation, leading to skepticism from investors 
and ultimately a decline in stock prices (Ajayi & Mougoue, 1996). Moreover, IP is related to 
the overall economic conditions of a country (Asprem, 1989; Kavussanos et al., 2002), and 
it increases when the economy expands, which boosts the sales and income of firms. Conse-
quently, a booming economy results in rising stock prices (Chen, 2007). Finally, events such 
as 9/11 and SARS can affect travelers’ health and safety and thus tourism companies’ stock 
prices (Demir et al., 2017; Wong & Song, 2006).

Studies on the influence of EPU on stock markets have increased recently (Chang et al., 
2015; Christou et al., 2017; Demir & Ersan, 2018; Ko & Lee, 2015). Baker et al. (2016) de-
veloped EPU indexes for over 20 countries, including the United States, China, and Korea, 
to examine EPU trends over time. In addition, EPU affects OBTE, which is directly con-
nected to the income of tourism companies, including airlines, and the increase (decrease) 
in companies’ earnings leads to a bullish (bearish) stock market (Demir & Gozgor, 2018; 
Dragouni et al., 2016). This research therefore examines the association of tourism uncer-
tainty, considering EPU and travel crises such as terrorism and disease outbreaks, on airline 
stock prices in Korea.

1.2. Hypotheses

This study suggests two hypotheses for airline stock prices. The first relates to the negative 
link between EPU and stock markets (Li & Peng, 2017). Higher EPU lowers stock prices. 
Thus, the following hypothesis can be developed.

Hypothesis 1. A rise in Korean EPU lowers airline stock prices in the country, especially 
when the stock market is particularly bullish.
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Meanwhile, a number of studies have examined economic crises and tourism (Sheldon 
& Dwyer, 2010) as well as tourism crises, such as terrorism and disease outbreaks (Dolnicar, 
2005; Kolaric & Schiereck, 2016). Particularly, research has assessed the association of ter-
rorist attacks, such as 9/11, on the stock market (Chen, 2007; Mnasri & Nechi, 2016). Some 
research has revealed the effects of global influenza pandemics, such as SARS, on outbound 
tourists in Asian countries (Chen et al., 2018; Pine & McKercher, 2004; Wan, 2013). There-
fore, to estimate the association of global travel crises, which threaten travelers’ safety, on 
airline stock prices in Korea, the second hypothesis is stated as follows: 

Hypothesis 2. The increase in global travel crises, such as the 9/11 and SARS, which 
increases EPU, decreases airline stock prices in Korea, especially when the stock market is 
particularly bullish. 

2. Data and methodology

2.1. Data
The dependent variable is the ASI, which is based on the stock prices of the major airlines 
listed on the Korea Exchange, Korean Air, and Asiana Air, obtained from Yahoo Finance 
website, following Demir and Ersan (2018). The explanatory variables are derived from the 
following sources: EPU index for South Korea (Economic Policy Uncertainty Index for South 
Korea, 2018), OBTE from the Korea Tourism Organization, jet fuel price (FUEL) from the 
Energy Information Administration in the United States, EX from the Bank of Korea, and 
IP from Statistics Korea. This research applies the QR approach using monthly data from 
January 2001 to December 2018.

Figure 1 shows the quarterly tourism expenditure of outbound travelers departing from 
Korea. It shows that tourism expenditure declines sharply due to travelers’ uncertainty about 

Figure 1. International tourist expenditure and global events in Korea (2001–2018)
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Note: EPU and ASI indicate monthly data on EPU and the ASI in Korea, respectively.

Figure 2. Trends of EPU and the ASI in Korea (2001–2018)
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their safety following events such as 9/11 and SARS. OBTE is used to estimate tourism de-
mand. Similarly, the two events of 9/11 and SARS are used to create the dummy variables 
following Kim et al. (2012). We expect these dummy variables to have negative coefficients; 
in other words, they significantly influence the stock market as they are directly related to 
travelers’ safety (Chen et al., 2005).

In Figure 2, an increase in EPU negatively affects the ASI in Korea. EPU increases sharply 
due to the risk of travel following events such as 9/11 and SARS. Therefore, outbound inter-
national travel and tourism expenditure decrease.

Figure 3 presents the average operating costs based on the annual reports of the top two 
Korean airlines, Korean Air and Asiana Air, which accounted for 82.7% of domestic airline 
sales in 2018, from 2016 to 2018. FUEL accounts for a major proportion (25%) of the airlines’ 

Figure 3. Operating cost breakdown of airlines in Korea (2016–2018)
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expenses, more than labor costs (17%), depreciation and amortization (13%), airport charges 
(9%), and maintenance costs (3%). As FUEL has a strong influence on the airlines’ operating 
costs, their earnings are affected by swings in FUEL (Lim & Hong, 2014; Yun & Yoon, 2019). 
Therefore, FUEL is used as an explanatory variable in this study.

2.2. Methodology

Previous studies examining the association of EPU and travel crises on tourism stock prices 
have constructed a number of models (Chen, 2007; Demir & Ersan, 2018; Kim et al., 2012). 
Based on them, the following log-linear models are developed to estimate the effects of a 
Korean EPU shock and global travel crises on airline stock prices in Korea to test our two 
hypotheses. Model 1 is constructed to test the effect of a EPU shock on the ASI. To estimate 
whether travel crises influence the ASI, we add two dummy variables, d9/11 for 9/11 (coded 
1 if between September 2001 and November 2001, 0 otherwise) and dSARS for the SARS 
outbreak (coded 1 if between March 2003 and June 2003, 0 otherwise), into Models 2 and 
3 along with the macro-level variables, namely, ln(EPU), ln(OBTE), ln(FUEL), ln(EX), and 
ln(IP). Therefore, Models 1 and 2 show the regression analyses to test the hypotheses. The 
equations of Models 1 and 2 are omitted for convenience. In Model 3, we investigate the 
simultaneous impact of EPU and travel crises on airline stock markets in Korea to observe 
their combined effects. The QR model is specified as follows:

 
( ) ( ) ( ) ( ) ( )
( )

1 2 3 4

5 6 7

 ln ln ln ln ln
 ln 9 /11  . 

t t t t t

t t

ASI EPU OBTE FUEL EX
IP d dSARS

= α + β + β + β + β +

β +β + β + ε
 

(1)

Unlike OLS analysis, the QR methodology allows the explanatory variables to differ by 
quantile (Koenker & Bassett, 1978). The quantile estimator is given by solving the following 
optimization problem under the QR approach (Altunbaş & Thornton, 2019):

 { } { }: :
min 1

K
i i i i

i i i i
b R i i y x i i y x

y x y x
∈ ∈ ≥ β ∈ < β

 
 θ − β + − θ − β
 
 

∑ ∑ , (2)

where, for the θth quantile (0 < θ < 1), yi indicates the ASI as the dependent variable and χi 
denotes a k×1 vector of the independent variables. To estimate the QR in this research, nine 
quantiles are selected following Nusair and Al-Khasawneh (2018). The hypotheses testing 
also follows Nusair and Olson (2019), who divided the stock market into three phases. Spe-
cifically, the lower quantiles (τ = 0.1, 0.2, and 0.3) represent a bearish market, which means 
a period of stock depreciation with pessimism, the medium quantiles (τ = 0.4, 0.5, and 0.6) 
correspond to a normal market, and the higher quantiles (τ = 0.7, 0.8, and 0.9) correspond 
to a bullish market, which denotes a period of stock appreciation with optimism. Hence, this 
study compares the OLS and QR approaches using nine quantiles of the ASI and the explana-
tory variables in the three models above. Models 1 and 2 envision the link of EPU and travel 
crises, respectively, using the dummy variables for the ASI in Korea. In Model 3, both EPU 
and the crises dummy variables are used to estimate their combined effects.
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3. Results

Table 1 shows the summary statistics of the monthly data of the variables during 2001–2018.

Table 1. Summary statistics (N = 216)

Variables Definition Mean Median Min Max Std. Dev.

ASI Airline stock index 421.20 416.34 67.98 877.81 196.75

EPU Economic policy 
uncertainty index 131.69 121.36 37.31 391.80 59.50

OBTE
Outbound tourism 
expenditure per capita 
(US$ 1,000)

1.16 1.16 0.86 1.51 0.13

FUEL Jet fuel spot price 
(US$ per Gallon) 1.89 1.81 0.52 3.89 0.82

EX Exchange rate 
(KRW/US$) 1,123.63 1,125.35 907.40 1516.40 108.74

IP Industrial production 86.72 88.25 54.60 116.50 14.74

First, EPU has a significant effect on the ASI in Model 1. EPU has a negative impact, 
particularly in bullish markets in Korea. This result is similar to that of Peng et al. (2018), 
who found that stock prices are sensitive to EPU shocks in bullish markets. The coefficient of 
OBTE is positive and significant. FUEL has a significantly positive association with the ASI 
in all quantiles. These results are consistent with those of Narayan and Sharma (2011) that 
oil prices positively influence stock market returns in the energy and transportation sectors 
in the United States. If oil prices increase, this predicts that economic growth will begin soon 
(Kristjanpoller & Concha, 2016). Although the coefficients of EX are not significant in the 
higher quantiles, the results in the lower and medium quantiles are consistent with previous 
evidence of the significant negative association between the ASI and EX. Given the Korean 
won/US dollar rate, a positive (negative) change indicates the depreciation (appreciation) of 
the Korean won (Bang & Park, 2018; Kim & Kim, 2017). IP has a significantly positive link 
with the ASI in all quantiles. As the IP index is a proxy for real economic activity, it has a 
strong link with tourism arrivals (Karimi et  al., 2019). Therefore, IP decreases during an 
economic recession and increases during an economic expansion. Indeed, Sadorsky (1999) 
provided evidence that positive stock return shocks increase global economic activity by 
increasing IP. In addition, the pseudo R-squared values show that the lower quantiles have 
greater explanatory power than the higher quantiles. The OLS results are also presented for 
reference. The results from the OLS model show that the coefficients of FUEL and IP are 
positive and significant, similar to those in our QR. However, EPU, OBTE, and EX have no 
significant effect on the ASI in the OLS model.

In Model 2, the dummy variables d9/11 and dSARS negatively influence the ASI. The 
coefficient of d9/11 is negatively significant, consistent with the finding of Chen et al. (2005). 
In addition, the coefficient of dSARS is negatively significant, similar to the results of Chen 
and Kim (2010) and Kim et al. (2012). The results in Model 2 are similar to those in Model 
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1 in that the coefficient of OBTE is positively significant. FUEL and IP have a significantly 
positive link with the ASI in all quantiles. The coefficient of EX is negative and significant 
only in the lower quantiles, unlike in Model 1. The results of the OLS analysis show that the 
coefficients of OBTE and IP are positive and significant. The d9/11 dummy variable has a 
negative and significant influence, but dSARS and EX have no significant effect on the ASI. 
Moreover, the pseudo R-squared values show that the lower quantiles have greater explana-
tory power than the higher quantiles, similar to the result of Model 1. 

In Model 3, the full sample is used with EPU, d9/11, and dSARS (see Table 2). (The OLS 
and QR results of Models 1 and 2 are omitted for convenience.) We find a combined effect 
on the ASI using EPU and the dummy variables. The EPU and dummy variables negatively 
influence the ASI. This study thus suggests that the ASI has a negative link with EPU, d9/11, 
dSARS, and EX, but a positive relationship with OBTE, FUEL, and IP. The reported signifi-
cance levels of the coefficients and pseudo R-squared values are similar to those in Model 2 
in the OLS analysis.

Table 2. Model 3 results for OLS and QR: Influence on the ASI

Va riables OLS

QR

Bearish market
(Lower quantiles)

Normal market
(Medium quantiles)

Bullish market
(Upper quantiles)

Q0.1 Q0.2 Q0.3 Q0.4 Q0.5 Q0.6 Q0.7 Q0.8 Q0.9

ln(EPU)
0.010 0.056 0.090 0.062 0.008 –0.057 –0.157a –0.185a –0.229a –0.169a

(0.059) (0.039) (0.089) (0.057) (0.078) (0.087) (0.057) (0.048) (0.040) (0.055)

ln(OBTE)
0.361c –0.429 0.279 0.548 0.608a 0.445a 0.525b 0.365 0.166 0.264
(0.209) (0.193) (0.258) (0.385) (0.219) (0.160) (0.216) (0.225) (0.248) (0.287)

ln(FUEL)
0.509a 0.143c 0.303a 0.359a 0.502a 0.511a 0.539a 0.588a 0.675a 0.860a

(0.063) (0.075) (0.082) (0.078) (0.113) (0.044) (0.054) (0.080) (0.109) (0.080)

ln(EX)
–0.417 –2.167a –1.521a –1.143b –0.575 –0.437 –0.010 0.365 0.017 0.294
(0.296) (0.263) (0.445) (0.481) (0.722) (0.622) (0.464) (0.225) (0.128) (0.494)

ln(IP)
1.231a 1.539a 1.562a 1.431a 1.325a 1.235a 1.329a 1.124a 1.036a 0.742a

(0.156) (0.058) (0.053) (0.115) (0.187) (0.184) (0.334) (0.282) (0.322) (0.271)

d9/11
–0.673a –0.413a –0.446a –0.550a –0.588a –0.506a –0.600a –0.688a –0.308a –0.317a

(0.178) (0.097) (0.092) (0.119) (0.155) (0.117) (0.113) (0.209) (0.205) (0.186)

dSARS
–0.249 0.088 –0.079 –0.206b –0.243a –0.145a –0.216a –0.280a –0.247a –0.347a

(0.186) (0.114) (0.115) (0.087) (0.007) (0.013) (0.074) (0.053) (0.040) (0.036)

Constant
3.010 13.636a 8.759a 6.858b 3.605 3.420 0.563 0.544 2.168 1.264

(2.112) (2.079) (3.252) (3.329) (5.299) (4.440) (4.038) (2.772) (1.464) (3.456)
R2 or
Pseudo 
R2

0.731 0.620 0.581 0.540 0.494 0.456 0.429 0.413 0.387 0.399

Note: Standard errors are in parentheses. a = p < 1%; b = p < 5%; c = p < 10%.
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These results support Hypothesis 1, meaning that an increase in EPU decreases the ASI 
in Korea and that the link between EPU and the ASI is stronger in bullish markets in Korea 
than in other markets. They also support Hypothesis 2 that an increase in global travel crises, 
such as 9/11 and the SARS outbreak, which increases EPU, decreases the ASI in Korea. In 
particular, 9/11 has a significant link with the ASI in all quantiles. Meanwhile, the impact of 
SARS on the ASI is stronger in a bullish market in Korea than in other markets.

Figures 4, 5, and 6 depict the results of the OLS and QR approaches in all quantiles for 
Models 1, 2, and 3, respectively. In addition, they show the trends between the size quantile 
and coefficients of the explanatory variables. Figures 4, 5, and 6 demonstrate that FUEL and 
IP have positive coefficients throughout the quantile distribution. Monotonic decreases in re-
sponsiveness are shown for EPU, dSARS, and IP, while FUEL and EX exhibit upward trends.

Tables 3, 4 and 5 show the results of the slope equality test for the asymmetric model sug-
gested by Koenker and Bassett (1982). We use the Wald test with the following null hypoth-
eses (Ho): β0.1 = β0.9, β0.2 = β0.8, β0.3 = β0.7, β0.4 = β0.6, β0.1 = β0.5, and β0.5 = β0.9. As shown 
in the tables, the null hypothesis of quantile slope equality for the explanatory variables is 
rejected in most of the quantiles, including the lower and higher quantiles. Moreover, the 
null hypotheses of the equality of the slope coefficients in all quantiles are rejected at the 5% 
significance level for EPU, d9/11, and dSARS. Overall, these results suggest that the estimated 
coefficients are not constant across quantiles.

Note: The horizontal lines represent the OLS-estimated impacts of the explanatory variables on the τth 
quantile of the ASI, while the curves are the QR-estimated impacts. That is, each graph shows the esti-
mated QR coefficients along with the 95% confidence intervals for the explanatory variables on the ver-
tical y-axis across the quantile spectrum of the ASI distribution for 0 ≤ τ ≤ 1 on the horizontal x-axis.

Figure 4. Model 1: Plot of the QR coefficient of the ASI
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Note: See note to Figure 4.

Figure 5. Model 2: Plot of the QR coefficient of the ASI

Note: See note to Figure 4.

Figure 6. Model 3: Plot of the QR coefficient of the ASI
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Table 3. Model 1: Results of the symmetric quantile test

Ho β0.1 = β0.9 β0.2 = β0.8 β0.3 = β0.7 β0.4 = β0.6 β0.1 = β0.5 β0.5 = β0.9

ln(EPU)
18.14a 19.46a 4.96b 9.68a 7.00a 13.02a

(0.000) (0.000) (0.027) (0.002) (0.009) (0.000)

ln(OBTE)
9.48a 63.56a 0.01 12.04a 12.57a 11.34a

(0.002) (0.000) (0.927) (0.000) (0.000) (0.000)

ln(FUEL)
19.22a 8.82a 7.38a 5.04b 37.92a 13.47a

(0.000) (0.003) (0.007) (0.025) (0.000) (0.000)

ln(EX)
19.35a 12.00a 23.77a 7.21a 10.02a 7.01a

(0.000) (0.000) (0.000) (0.008) (0.002) (0.009)

ln(IP)
18.23a 8.72a 4.97b 7.09a 14.49a 13.56a

(0.000) (0.003) (0.027) (0.008) (0.000) (0.000)

Note: The F-statistics are shown with p-values in parentheses. a = p < 1%; b = p < 5%; c = p < 10%.

Table 4. Model 2: Results of the symmetric quantile test

Ho β0.1 = β0.9 β0.2 = β0.8 β0.3 = β0.7 β0.4 = β0.6 β0.1 = β0.5 β0.5 = β0.9

ln(OBTE)
22.93a 4.52b 5.66b 67.65a 18.08a 5.25b

(0.000) (0.035) (0.018) (0.000) (0.000) (0.023)

ln(FUEL)
10.63a 6.08b 10.42a 5.39b 28.54a 5.03b

(0.001) (0.014) (0.001) (0.021) (0.000) (0.025)

ln(EX)
57.12a 15.09a 13.35a 5.82b 19.82a 11.44a

(0.000) (0.000) (0.000) (0.017) (0.000) (0.000)

ln(IP)
34.45a 8.17a 5.34b 9.34a 5.00b 12.17a

(0.000) (0.005) (0.022) (0.002) (0.026) (0.000)

d9/11
12.17a 10.58a 8.89a 7.72a 9.41a 4.41b

(0.000) (0.001) (0.003) (0.000) (0.002) (0.037)

dSARS
25.08a 5.02b 27.14a 38.03a 68.85a 4.21b

(0.000) (0.026) (0.000) (0.000) (0.000) (0.041)

Note: See note to Table 3.

Table 5. Model 3: Results of the symmetric quantile test

Ho β0.1 = β0.9 β0.2 = β0.8 β0.3 = β0.7 β0.4 = β0.6 β0.1 = β0.5 β0.5 = β0.9

ln(EPU)
10.14a 8.85a 7.53a 24.32a 3.95b 6.50b

(0.002) (0.003) (0.007) (0.000) (0.048) (0.012)

ln(OBTE)
20.00a 7.77a 5.09b 9.11a 6.85a 4.37b

(0.000) (0.005) (0.025) (0.000) (0.009) (0.038)

ln(FUEL)
45.20a 12.47a 10.29a 28.96a 33.16a 60.43a

(0.000) (0.000) (0.001) (0.000) (0.000) (0.000)



934 J.-H. Jeon. The impact of tourism uncertainty on airline stock markets in Korea: a quantile regression...

Ho β0.1 = β0.9 β0.2 = β0.8 β0.3 = β0.7 β0.4 = β0.6 β0.1 = β0.5 β0.5 = β0.9

ln(EX)
10.76a 16.89a 14.68a 6.89a 5.44b 4.26b

(0.001) (0.000) (0.000) (0.009) (0.021) (0.040)

ln(IP)
15.72a 6.42b 6.91a 3.74c 12.95a 7.09a

(0.000) (0.012) (0.009) (0.054) (0.000) (0.008)

d9/11
9.62a 7.10a 6.43b 5.05b 9.52a 30.08a

(0.000) (0.008) (0.012) (0.025) (0.002) (0.000)

dSARS
8.21a 12.77 a 7.30a 37.02a 12.77a 14.68a

(0.003) (0.000) (0.007) (0.000) (0.000) (0.000)

Note: See note to Table 3.

4. Discussion

Given that Korea’s ASI is adversely affected by risks (see Figure 2), the present study investi-
gates the impact of the ASI using travel crises, such as 9/11 and SARS, as dummy variables. 
This research analyzes the factors affecting Korean airlines, as the growth of tourism com-
panies in Korea is closely related to the country’s economic growth. The presented empiri-
cal analysis reveals the impact of EPU on Korea’s ASI. EPU has long been known to have a 
strong impact on stock price volatility and financial markets (Baker et al., 2016; Demir & 
Ersan, 2018).

In the empirical analysis, QR is used to estimate the link between the stock price index, 
which shows the growth of airlines, and Korea’s EPU. We further explore the impact of EPU 
by dividing the Korean stock market into bearish, normal, and bullish markets. In addition, 
since airlines are sensitive to crisis situations and risks affecting tourists, these factors may 
play an important role in explaining stock prices. As OLS regression can only estimate the 
conditional mean of a dependent variable, this research employs the QR approach to address 
this issue as well as adds the asymptotic joint distribution of the OLS and QR approaches. 
In addition, it is motivated by tourism studies that state that stock market investors expect 
a bullish market if the invested companies are deemed to be profitable in the near future. 
As investors forecast rapid economic growth when stock prices rise, a significant increase 
in stock prices improves market capitalization, meaning that the invested companies may 
experience higher sales and firm value (Chen, 2016; Yun & Yoon, 2019).

The findings of this study are consistent with those of previous studies that show that 
higher EPU lowers stock prices (Antonakakis et al., 2013; Demir & Ersan, 2018; Jin et al., 
2019). The empirical results support both the hypothesized linkages. They can be summa-
rized as follows. First, the ASI has a negative link with EPU and the dummy variables, which 
lowers outbound tourist consumption. In addition, the coefficient of tourism expenditure is 
positive in most quantiles. The coefficients of EX also support the portfolio balance approach. 
When foreign capital flows out of (into) stock markets, there is the depreciation (apprecia-
tion) of currencies. This indicates the negative link between the ASI and EX. FUEL and IP 

End of Table 5
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have a significantly positive association with the ASI in all quantiles. The effects of both 9/11 
and SARS on the ASI are similar. These dummy variables have significantly negative coef-
ficients. In particular, 9/11 has a significantly negative influence on the ASI in all quantiles 
in the three models. The results suggest that terrorism and disease outbreaks have an influ-
ence, as travelers’ safety is likely to be a prerequisite for international travel. This study shows 
that the dummy variables have a significantly negative association with the ASI. Hence, the 
empirical analysis confirms that 9/11 and the SARS outbreak have a significant impact on 
the stock prices of airlines in Korea.

Conclusions

This study extends the literature by investigating the effect of tourism uncertainty, includ-
ing EPU and travel crises, such as 9/11 and SARS, on the ASI in Korea. For the empirical 
study, we use data on the EPU index and travel crises, which influence outbound tourism 
and investors in airline stock markets in Korea, from 2001 to 2018. This research extends 
the scope of the analysis to the Korean stock market. The contribution of this study is thus 
twofold. First, it is shown that EPU has a strong influence on the ASI, suggesting that the 
stock market authorities should carefully observe changes in the trends of these variables. 
Second, travel crises have a negative effect on the ASI. This study thus contributes to research 
by demonstrating that the importance of safety is directly related to an airline’s earnings and 
stock prices. Hence, the chief executive officers of airlines should make quick decisions and 
provide solutions to overcome EPU.

The limitations of this research are as follows. First, we explore the link between tourism 
uncertainty and the ASI only in the Korean market. Further studies should consider more 
countries, such as the BRIC nations. Second, this study uses the QR approach to estimate 
the models, but several methodologies could be used in future studies. In particular, there 
are other methods of analyzing the link between EPU and the stock market. For example, 
co-movements based on the dynamic conditional correlation model could be used in future 
research, which could also offer more policy impacts. Alternative economic shocks and air-
line stock price measures could also be employed.
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