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This paper investigates the time-varying interaction between tourist arrivals (TA) and
unemployment rate (UE) in Hong Kong. We find that TA negatively influence UE, implying
that lack of tourism hurts employment prospects. We also document a positive influence
on TA from UE, indicating that unemployment stimulates related authorities to promote

tourism.

I. Introduction

This paper explores whether unemployment rate (UE)
rises when fewer tourists travel to Hong Kong. Our hypoth-
esis is that tourist arrivals (TA) and UE move in opposite
directions. The proposed relationship between tourism and
unemployment is derived from the Okun’s law. This hy-
pothesis test is important because there is a close associ-
ation between the tourism industry and the labour market
in Hong Kong. Our proposed hypothesis test can potentially
offer lessons to policy makers.

As a special administrative region of China, Hong Kong’s
tourism has developed into one of the four pillar industries,
which have significant influence on the country’s employ-
ment situation (Fu et al., 2020). In addition, tourists from
Chinese mainland accounted for 78.29% of the total number
of visitors to Hong Kong in 2019. It follows that UE may in-
crease due to the decline in TA from Chinese mainland and
vice versa. This view is supported by the outbreak of Se-
vere Acute Respiratory Syndrome (SARS) in 2003, the cen-
tral movements in 2014, and the violence in 2019. Further-
more, the events in other countries or regions also have sig-
nificant effects on TA and UE. The geopolitical risks, such as
the 9/11 terrorist attacks, create global panic (Su, Khan, et
al., 2019), which not only reduces public demand for trav-
el to the U.S. but also to Hong Kong, leading TA and UE to
move in different directions. In addition, a similar pattern
in travel demand can be observed from previous econom-
ic crises, such as the Asia financial and the global finance
crises.

The relationship between the tourism industry and the
labour market in Hong Kong has attracted worldwide atten-
tion over the past decades. Chao et al. (2009) ascertain that
the rise in TA decreases UE. Jin (2011) reveals that there is
a positive short-run influence from TA to economic growth
in Hong Kong. Fu et al. (2020) point out that tourism de-
velopment in Hong Kong may negatively affect UE, which is
related to the quality of life among residents. The existing

studies mainly investigate a one-way effect from TA to UE,
but a one-way test only tells a partial story of the relation
between TA and UE. In addition, the relationship between
TA and UE maybe unstable-an aspect of the relationship ig-
nored by the literature. Our goal is to attend to both the bi-
directional and the unstable nature of the relation between
TA and UE. We examine the non-constant parameters in the
empirical model by considering monthly data from January
2001 to December 2019. We use the bootstrap sub-sample
rolling-window causality test to improve the accuracy of our
hypothesis test. We are able to gauge any evidence of insta-
bility in the relation by obtaining the time-varying interac-
tion between TA and UE. The results indicate that there is
causal relationship between TA and UE in Hong Kong dur-
ing certain periods.

The rest of the paper is arranged as follows: Section II ex-
plains the empirical methods. Section III reveals the empir-
ical results. Section IV summarizes the paper.

I1. Methodology and Data
A. Methodology

According to the traditional vector autoregression (VAR)
model, the Granger causality test statistics must obey the
standard normal distributions. In order to avoid the incor-
rect outcomes and improve the correctness of the causali-
ty, we examine the mutual influences between TA and UE
through estimating the residual-based (RB) modified-LR
(likelihood ratio) statistics. Since exchange rates have cer-
tain effects on tourism and labour markets, we choose the
exchange rate of the Hong Kong dollar to Renminbi (HKD)
as a control variable.! The VAR system can be written as

Equation (1):
TA, aio (D) an@) ap@D]] 9y
[UET]:[azo +[a21<L> an) anm)|| O +[,9,,] o
HKD, 2
where 9, =(9,,,9,) is a white-noise  process;

aj (L) = Y7_, a;; L¥, where i =1,2, j=1,2,3, Lis a lag opera-

a Corresponding author: Chi-Wei Su, Professor, School of Economics, Qingdao University, Qingdao, Shandong, China. TEL:
86-18661491158. Address: 78, Kedazhi Rd., Qingdao, Shandong, China. E-Mail: cwsu7137@gmail.com.

1 In addition, we choose the economic policy uncertainty (EPU) index and geopolitical risk (GPR) index for Hong Kong as control vari-
ables.The results are consistent with those obtained when using HKD as a control variable. The EPUand GPR indexes for Hong Kong are

taken from the EPU database.
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Table 1. Granger causality and parameter stability

Panel A: Full-sample Granger causality tests

Ho: TAdoes not Granger cause UE

Ho: UE does not Granger cause TA

Bootstrap LR test Statistics p-values Statistics p-values

8.714™ 0.010 0.475 0.810

Panel B: The results of parameter stability test

Tests TA UE VAR system

Statistics p-value Statistics p-value Statistics p-value
Sup-F 49.782"" 0.000 34.555"" 0.000 87.056"" 0.000
Ave-F 32190 0.000 16.706™" 0.003 47.458™" 0.000
Exp-F 22.003™ 0.000 13.881™" 0.000 39.026™" 0.000
L 4519 0.005

In this table, Panel A reports full-sample Granger causality test results between TA and UE. The p-values are reported and are used to examine the null hypothesis of no causality.
Panel B reports parameter stability test results. The p-values are generated using 10,000 bootstrap repetitions. Finally, ***denotes statistical significance at the 1% level.

tor, and LY, = Y,_,. The null hypothesis that UE cannot af-
fect TA is represented by a;;;=0. The null hypothesis that
there is no effect from TA to UE is represented by ay) 0.

Equation (1) assumes that the VAR system only has con-
stant parameters, which is not always the case. We, there-
fore, employ parameter stability tests, including Sup-F,
Ave-F and Exp-F tests developed by Andrews (1993) and An-
drews & Ploberger (1994), as well as the L. test developed
by Nyblom (1989) and Hansen (1992). If there are structural
breaks, we ought to apply the bootstrap sub-sample rolling-
window causality test to investigate the mutual influences
between these two variables. Balcilar et al. (2010) devel-
op this sub-sample method in order to split the whole se-
quence into multiple sections according to the rolling-win-
dow width.” The separated sections can obtain causal rela-
tionships through applying the RB-based modified-LR sta-
tistics. Next, the outcomes of the rolling-window test can
be obtained. N;' ¥i_ af,, and N;'Yi_ @, capture the
impact from UE to TA and the effect of TA on UE, respec-
tively, where N, is the number of times of bootstrap iter-
ations. In addition, we apply the 90% confidence interval
with the relevant lower (51" quantile) and upper (95t quan-
tile) limits (Su, Qin, Tao, & Umar, 2020; Su, Qin, Tao, Shao,
et al., 2020; Su, Wang, et al., 2019).

B. Data

We consider monthly data from 2001:M1 to 2019:M12 to
explore the Granger causality relationship between TA and
UE. The TA data are obtained from the Hong Kong Tourism
Board while the UE data are obtained from the Census and
Statistics Department. Moreover, we perform the X-12 sea-
sonal adjustment method to eliminate any seasonal effects
from these two variables. This is important as it obviates
any bias resulting from seasonally non-adjusted data. Since
tourism activity in Hong Kong is largely created by tourists

from mainland China, we choose the exchange rate of HKD
as a control variable, which is taken from the Hong Kong
Monetary Authority. Also, these three variables are taken
in natural logarithm form and their first differences as per
time-series modelling pre-requisites.

I11. Empirical Results

We choose the optimal lag order of 2 based on the
Schwarz information criterion (SIC) to perform the full-
sample test. Table 1 reports the results. The p-values point
out that there is an influence from TA to UE at a 1% level,
while UE cannot significantly affect TA. We employ the pa-
rameter stability tests to further explore the robustness of
the full-sample results. Through the parameter stability
tests, we can conclude that there is a non-stable interre-
lationship between TA and UE. We then apply the rolling-
window test to investigate the non-constant interaction be-
tween these two variables. We also choose the rolling-win-
dow width as 24 months in order to ensure the accuracy of
the Granger causality relationship analysis.’

Figure 1 highlights the p-values and the direction of the
influences of TA on UE. We find that TA Granger causes
UE during the periods of 2003:M5-2004:M11,
2010:M10-2011:M1 and 2019:M10-2019:M12 at the 10%
significance level and there are negative effects during
these three periods.

The outbreak of SARS in 2003 spread to the world and
this infectious disease also severely affected Hong Kong. On
April 2, 2003, the World Health Organization (WHO) issued
a travel warning, discouraging unnecessary travels to Hong
Kong. As a result, TA had decreased since the outbreak of
SARS, and there are three ways to explain the negative in-
fluence on UE. Firstly, the demand for labour in tourism-re-
lated industries experienced a significant reduction causing
UE to increase. Secondly, the decrease in TA led to a sharp
decline in purchasing power, which reduced the demand

2 Pesaran & Timmermann (2005) ascertain that this width cannot be less than 20 when there are time-varying estimations and causal rela-

tionship.

3 We choose the widths of 20, 28 and 32 months to ensure the robustness of the conclusions We find consistent results.
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Figure 1. The p-values and the direction of the influence between TA on UE

This figure plots the bootstrap p-values of the rolling test statistics testing the null hypothesis that TA does not Granger cause UE, and TA causes UE during the
2003:M5-2004:M11, 2010:M10-2011:M1 and 2019:M10-2019:M12 periods at the 10% significance level. The bootstrap estimates the sum of the rolling-window coefficients of TA
on UE, and TA negative influences UE during the periods of 2003:M5-2004:M11, 2010:M10-2011:M1 and 2019:M10-2019:M12.

for employees. Thirdly, in order to prevent the continued
spread of SARS, a large number of enterprises stopped pro-
duction and shutdown, which further increased UE. As the
infectious disease subsided, the WHO revoked the travel
warning to Hong Kong on May 23, 2003. In addition, a com-
pletely open tourism policy was gradually implemented by
the Hong Kong government for tourists in mainland China
since July 2003. All of these drove TA, resulting in a fall in
UE.

The rise in TA during the period of 2010:M10-2011:M1
can be explained from three aspects. Firstly, the global eco-
nomic crisis had subsided, and income growth increased
tourism demand for Hong Kong. Secondly, the end of
Hemagglutinin-1 Neuraminidase-1 (HIN1) influenza pan-
demic made tourism from mainland China to Hong Kong
more attractive. Thirdly, the Hong Kong Tourism Board
launched the “2010 Hong Kong Festival Year” to attract
tourists from around the world. Thus, there is an increase in
TA, which negatively affects UE. High TA leads to the devel-
opment of tourism and related industries which improved
job prospects, thus causing a decline in UE.

The peaceful demonstrations in Hong Kong that began in
June 2019 have repeatedly turned into violent conflicts. The
violent behaviours have escalated and the panic has spread.
As a result, there has been a large-scale reduction in tour
groups, and several major international events have an-
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nounced cancellation of their Hong Kong’s itinerary. A sig-
nificant decline in tourists to Hong Kong particularly from
mainland China has been experienced: TA from China have
decreased by nearly 40% from June to December 2019. The
decline in TA has reduced labour demand in the tourism in-
dustry. Consumption levels and purchasing power have fall-
en sharply. There has been a rise in UE. The above results
are supported by Okun’s law, which highlights a negative
interrelationship between TA and UE.

Figure 2 underlines the p-values and the direction of the
impacts of UE on TA. UE positively influences TA during
the December 2015 to November 2016 period. UE follows
an upward trend during this period, which is mainly due to
three reasons. To begin with, the stock and real estate mar-
kets have not improved as per expectations. Slowdown in
tourism has also impacted negatively the construction in-
dustry. In order to decrease UE, related authorities have im-
plemented several measures to promote the development
of the tourism industry. Therefore, the positive influence of
UE on TA during the period of 2015:M12-2016:M11 can be
evidenced, which is inconsistent with Okun’s law.

IV. Conclusion

This paper investigates the time-varying interaction be-
tween tourist arrivals (TA) and unemployment rate (UE) in
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Figure 2. The p-values and the direction of the influences of UE on TA.

This figure plots the bootstrap p-values of the rolling test statistic testing the null hypothesis that UE does not Granger cause TA, and UE causes TA during the
2015:M12-2016:M11 period at the 10% significance level. The bootstrap estimates of the sum of the rolling-window coefficients of UE on TA.

proved the quality of this paper. Any errors/omissions, if
found, are the responsibility of the authors.

Hong Kong using monthly time-series data fitted to a VAR
model. We find that TA negatively influence UE, implying
that lack of tourism hurts employment prospects. We also
document a positive influence on TA from UE, indicating
that unemployment stimulates related authorities to pro-
mote tourism.
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