Tourism and Hospitality Management, Vol. 25, No. 2, pp. 291-310, 2019
Lin, L.-F., THE FACTORS INFLUENCING TAIWANESE DEMAND TO TRAVEL ABROAD

THE FACTORS INFLUENCING TAIWANESE
DEMAND TO TRAVEL ABROAD

Preliminary communication

Received 3 June 2018

Revised 19 June 2018

Li-Feng Lin 12 February 2019
5 June 2019

Accepted 27 August 2019

https://doi.org/10.20867/thm.25.2.3

Abstract

Purpose — The present study analyzes how economic factors and online searching behavior
influence the demand for international tourism and how to improve the relevance and prognostics
between the active searching behavior and the tourism industry.

Design — The study includes a tourist demand function, an econometric model, and a statistical
inference, using panel data from 13 countries over a 108-month period.

Methodology — This study uses a panel data model to analyze how economics and online searching
behavior influence Taiwanese tourists who travel overseas.

Approach — The study adopts a statistical test and inference based on the panel data model.
Findings — The study’s results reveal that the effects of the consumer price index in the destination
country, the Google search index for travel web pages, and the difference in the consumer price
index in Taiwan are statistically significant and positively related to the number of Taiwanese
overseas tourists. On the other hand, the Google search index for travel news has a negative
statistical significance. Furthermore, the Google search index is statistically and significantly
affected by economic variables.

Originality of the research — This study adopts online searching behavior as a proxy variable to
evaluate the intention to consume. In addition to economic factors, by promptly and effortlessly
obtaining users’ search trends and intentions, this study then correctly predicts tourists” demands,
determines the best travel itinerary for tourists, and strengthens the quality of tourism services.
Keywords Google search index; panel data model; tourism demand; economic factors;
information searching behavior

1. INTRODUCTION

The popularity of the internet has driven rapid online linkage and transmission of huge
amounts of information in various fields. Search engines locate correct information from
a huge amount of available information. Businesses can investigate consumers’ behavior
by searching the frequency of their keywords and messages on websites. Governments
also make use of keyword rankings.

Internet marketing analysis shows that product-related keyword rankings reflect
consumers’ interests. In other words, the higher the product keyword ranking, the greater
the possibility that potential customers may be converted into actual consumers.
Therefore, information search behavior can be considered a type of consumer behavior.
According to the Taiwan Network Information Center’s study, “Survey of Wireless
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Internet Usage in Taiwan 2016,” 72.6% of citizens use the mobile internet. Sightseeing
and tourism-related information is searched for by 24.7%. Ho et al. (2016) constructed a
behavioral model of travel information with smartphone users, constructed by Ho, et al.
(2016), revealed significant differences from traditional consumer behavior.

Economic factors such as the exchange rate, personal income, and price level
significantly affect the demand for international tourism. The cost of travel obviously
varies according to exchange rate variations. Higher personal income generally
facilitates the ability to travel and to consume. The price level of a destination country is
a reference point for tourists. It can also be used as an alternative variable for basic
environmental construction, tourism facilities, and product quality (Zhang and Jensen
2007). However, higher price levels also increase travel costs.

Other than economic factors, political risks, the cultural landscape, sanitation, tourism
facilities, weather conditions, and other items, can be reviewed in online media reports,
social website recommendations, and relevant websites’ evaluations and comments. In
2001, 85% of internet users used search engines (Wang 2001). Searching behavior can
be classified into keyword searching and web indexing. Keyword searching is based on
inquiries. Users obtain information based upon the keywords they enter. In web indexing,
users acquire information by reading a webpage and its related links. Online searching
allows users to collect a quantity of information and may reduce uncertainty about
destination countries. Online information is easily organized and provides a better search
profile in terms of timing and geography. Therefore, to evaluate attentiveness and interest
in consumption, it is appropriate to adopt searching behavior and frequency as proxy
variables. Choi and Varian (2009) analyzed online searches to predict sales of household
products and the number of tourists.

This study, the first to consider both economic variables and information behavior
together, analyzes tourism demand to improve the relevance and predictive ability of
active searching in the tourism industry. The study’s subjects are the 13 most popular
Taiwanese tourist destinations in 2016. Factors relevant to international tourism are
studied by examining standard economic factors plus information searching about these
13 countries, from 2008 to 2016. The study’s results can assist government tourism
departments frame policies and help the tourism industry design marketing activities.

The study is organized as follows: Section 2 presents a literature review, Section 3
derives the theoretical model and the regression model, Section 4 presents the data and
the empirical results, and Section 5 offers a conclusion.

2.  LITERATURE REVIEW

Correlations between international tourism and economic variables in the literature focus
on the number of inbound tourists, the exchange rate, national income, and price level.
Nieh and Choi (2002) discussed the impact of economic variables on the number of
inbound tourists to Taiwan and tourism foreign exchange earnings from 1956 to 2000.
Economic variables included Real Gross Domestic Product (RGDP), the Consumer Price
Index (CPI), and the Exchange Rate (ER). They applied a vector autoregressive model
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and an error correction model to examine the dynamic relationship between long- and
short-term impacts. Results given by the impulse response function show that Taiwan’s
ER has a maximum effect on the number of inbound tourists in the short term. In
addition, variance decomposition results reveal that variations of the ER and RGDP are
important factors that influence the number of inbound tourists. However, the number of
inbound tourists leads to major fluctuations in foreign exchange earnings from tourism
compared with the other variables. In the long term, RGDP foreign exchange earnings
from tourism greatly influence the number of inbound tourists, according to the vector
error correction model. Liu (2006) studied the number of inbound tourists in Taiwan
from 1999 to 2005 under various administrative, cultural, geographic, and economic
conditions. He defined two economic factors, the ER and trade volume, as proxy
variables and adopted a panel data method to precede the empirical research. His results
show that these two economic factors affected the number of inbound tourists to Taiwan.

Cheng (2010) used a panel data econometric model method to discuss how the per capita
GDP, CPI, relative Taiwanese ER, and the previous number of tourists to Taiwan impact
the number of tourists arriving to Taiwan. The study showed that while annual, average
per-capita GDP had a positive effect on the number of visitors to Taiwan, its influence
was minimal. Moreover, the number of tourists visiting Taiwan previously had a positive
and significant influence on the number of future tourists. Contrary to expectations, CPI
did not provide effective statistical results. However, Taiwanese ER provided a
contrasting result regarding the number of inbound tourists. Toh, Khan and Koh (2001)
and Webber (2001) analyzed how the overall variables, such as price, income, and ER
fluctuations impacted tourism demands. Lim and McAleer (2002) applied an error
correction model to analyze the influences of real income, tourism prices, real ER, and
transportation costs on the number of tourists traveling from Malaysia to Australia. The
results revealed a long term, balanced relationship between transportation costs, ER, and
international tourism demand. Using CPI and ER, Kulendran and Witt (2003) used
seasonal data from 1978 to 1995 to analyze the number of tourists traveling from Britain
to Europe and the United States. Song and Witt (2003) analyzed the impacts generated
by GDP, real trade balance, tourism price, CPI, and other contingencies on the humber
of tourists traveling from Germany, Japan, Britain, and the United States to South Korea.
Song, Witt, and Jensen (2003) adopted five quantitative models to analyze real
consumption expenditures, real living expenses, CPI, the price of tourism in other
countries, and trends over time, suggested that these factors influenced the number of
tourists traveling from Germany, Holland, Norway, Sweden, Britain, and the United
States to Denmark between 1969 and 1993. Han et al. (2006) used an ideal-
approximation demand model to study how economic variables affected tourism
demands of American travelers in Europe. The model demonstrated how relative price,
ER, and expenditures influenced tourism demand Competitive prices were an important
factor for American travelers to France, Italy, and Spain but were irrelevant for Britain.
Furthermore, the demand model found no significant difference between the alternative
price index when the tourism price index was absent. Using a Generalized Method of
Moments, De Vita (2014) studied the ER’s impact on international tourism demand,
using data from 27 Organization for Economic Cooperation and Development (OECD)
countries, as well as some non-OECD ones. For the 27 OECD countries, inbound tourism
statistics between 1980 and 2011 were the independent variables. The results, which
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showed that different ERs affected tourism demand differently, supported maintaining a
relatively stable ER, which is important for attracting international tourists.

Convenience and universality are two advantages of using the internet to search for
information. Using economic statistics derived from the internet, Ettredge et al. (2005)
predicted the U.S. unemployment rate. Mishne and De Rijke (2006) used Facebook’s
National Happiness Index to estimate economic gain. Choi and Varian (2009) applied
keyword search frequency in Google to predict unemployment rates, demand for cars,
and the relative attractiveness of tourist destinations. Guzman (2011) used information
provided by Google searches to predict inflation rates. In the finance field, by accessing
Google’s Search Volume Index (GSVI), Da et al. (2011) proposed investor attention as
a proxy variable. Later, the use of GSVI for capital market investment target pricing,
liquidity, and return volatility was studied by Bank, Larch, and Peter (2011) and Drake,
Roulstone, and Thornock (2012). Luo et al. (2013) used empirical GSVI results to show
that investor attention is a significant explanatory variable of abnormal rewards and
trading volume. These studies indicated that open information can accelerate the transfer
of marketing information and promote market efficiencies.

Travel planning is facilitated by searching for information on the internet. Member, a
Japanese company that investigated internet use in ten countries, including Taiwan,
found that Google’s search engine ranked first among all search engines in 2016. Hence,
users’ internet search patterns can be analyzed through Google. Choi and Varian (2012)
used Google Trends data as the explanatory variable in a self-regression model to predict
the number of preferred tourist destinations. Bangwayo-Skeete and Skeete (2015), who
used time-series samples obtained from Google Trends to construct a travel demand
prediction model, showed that Google Trends can predict tourists’ intentions, a finding
that augments tourism income. Park et al. (2017), by establishing a time series model
incorporating Google Trends’ variables that combined internet data and keywords, was
able to predict short-term Japanese tourist visits to South Korea. This prediction model
was more accurate than the standard time-series model. Li et al. (2017) also used search
engine query data to predict the demand for tourism destinations, including the number
of tourists and hotel occupancy rates. They also used a generalized dynamic factor model
to validate the prediction of the number of tourists visiting Beijing. Overall, this method
has a better predictive ability than the traditional model.

Earlier studies show that both economic variable analysis and internet searching behavior
can uncover why international tourists visit Taiwan. However, the relevant question of
international tourists visiting Taiwan does not yet connect internet search behavior to the
demand model. Therefore, the present study attempts to identify the factors that affect
the quantity and quality of international tourism. Rather than looking at them
individually, it considers both economic factors and internet search behavior together. In
addition to economic factors, the study proposes that the potential predictive ability of
active internet searching reveals tourism trends faster by analyzing time-series data
acquired from many countries. This study can be used as a reference for policy
determinations and operations strategies by governments and the tourism industry to
provide better travel quality and satisfaction, and higher tourism revenues.
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3. THEORETICAL MODEL

According to Morley (1992), the personal utility function is as follows:

Ui = f(nijt’qit’ojt) (1)
where U;;, denotes a person’s utility at time t when traveling from country i to country j,
N;; denotes the number of trips from country I to country j, O, denotes the quantity

of other products consumed by a person, and 0;; denotes the relevant qualitative tourism
factor in destination country j. The constraint condition of income, attached to the
number of tourists, is as follows:

ut ut + pltqlt - Ilt ( 2 )
where C; denotes average expenditures traveling from country i to country j, and Py

and |, denote the consumer price level and personal income in country i, respectively.

Hence, the problem of searching for a maximum value utility function under the
constraint condition can be expressed as follows:
Max U - f(nljl’qll’ jt)

Nijt (3)
S cyny + Pty < 1y

ijt" lijt

The demand function of a person who travels from country | to country j is obtained
using a Lagrangian function:

Max L = f(nut’qlt' jt)+/1(cut ijt + Pl — Iit) ( 4 )

Mije

The first-order conditions of this problem give the following set of equations:

oL oL oL
=0, =0,..., =0
aant anZI.St anl.]t
oL oL oL (5)

anle anZZl anZJl

o e

=0,—=0
oq, oA

The solution of this set of equations gives the optimum levels of consumption of other
goods (g*) and an optimum number of trips (n*):

Ny = (P, Cjer 11,04) (6)

Total demand, which sums all individual demand functions, can be expressed as

IJt znljl plt’ t? II’OII) (7)
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Assume that the demand function is a coefficient-fixed variable multiplicative function,
such that Equation (7) can be expressed as follows:

N (' (pn)/jl (CIJt)ﬂz (I It)ﬁ3 (On)ﬂ4 (8)

Equation (9) can be formulated by taking the log value of Equation (8):
N|Jt:ﬂ1*Pn+,Bz*cm+,B3*In+,34*f(on) (9)
where £,5,.5.5, , are the parameters to be estimated. Equation (9) shows the total
demand function of traveling from country I to country j.

Since GSVI proposed investor attention as the proxy variable, it can also be applied as a
preference variable that affects the demand function. Search behavior can be classified
into news and websites. Search keywords on the internet and destination-related news
and websites also affect travel choice. Therefore, GSVI related to news and websites,
which represents the awareness factor of travel in destination country j, is respectively
denoted as NEWS; and WEBSITE:. The model can be represented as

N L= B+ ﬂzEI 1t Bl + ﬂ4PJt + ﬂSNEWJt ++ [ WEBSITE 1 (10)
where 8,5, B, f, are the influence parameters of the total factor to the number of tourists,

and £, 5 are the estimation parameters that refer to the influence of internet search
behavior on tourism quality and the number of tourists.

4. DATA ANALYSIS AND EMPIRICAL RESULTS

4.1. Data Analysis

According to the total tourism demand function in Equation (9), the variable Ny that
must be elucidated is the number of tourists traveling from Taiwan to other countries.
Taiwan’s consumer price level Py is represented by the amount spent on other
commodities. The price level of the destination country J Py and the ERx are the
explanatory variables of travel expenditures. The income proxy variable that refers to
Taiwan is per-capita GDP. The keywords and the search behavior for related news are
the proxy variables,

where NEWS; = —=°t_ and WEBSITE; = :
Y.t news; Y.t website;

represent the frequency with which a news event and a keyword were searched for in a
specific area and about a specific topic, respectively. Therefore, NEWS and WEBSITE
are percentage variables between 0 and 100. For the sake of simplicity, the present study
uses the destination country’s name plus tourism (e.g., Japan + tourism) as the keyword
and news search trend indexes. The variables and data sources are summarized in Table
1.

websitet

According to statistics provided by the Bureau of Tourism in Taiwan, the top 13 countries
(more than 95% of the total number of tourists, denoted by Index 1-13, in order) are
chosen as the first stops for Taiwanese tourists traveling abroad in 2016. These countries
are Japan, Mainland China, Hong Kong, South Korea, Macao, Thailand, the United
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States, Vietnam, Singapore, Malaysia, the Philippines, Indonesia, and Australia. Because
of their geographical proximity and similar cultural customs, the data show that the Asian
countries are always the first stop for Taiwanese tourists traveling abroad.

Table 1: Variables and Data Sources

Variable Abbreviation | Data Source
Number of tourists traveling from Tourism BL{reau, Ministry Of. .
. . N Transportation and Communications,
Taiwan to other countries RO.C
Consumer price index in the CPI IME

destination country
Exchange rate between New
Taiwan dollars and the currency ER IMF
in the destination country
Average personal gross domestic

product in Taiwan (U.S. Dollars) TPGDP IMF
Taiwan consumer price level TCPI IMF
Google search trend index (news) NEWS https://trends.google.com

Google search  trend index
(keywords)

Note:

1. Monthly data were collected from January, 2008 to December, 2016. The average interpolation method
was used to calculate monthly values from quarterly data TPGDP.

2. To facilitate international comparisons, the PGDP and TPGDP are denominated in U.S. dollars.

3. CPland TCPI in destination countries and in Taiwan are based on 2010 data.

WEBSITE | https://trends.google.com

Because the Google Search Trend Index began in 2008, economic data from January,
2008 to December, 2016 were extracted. Except for the TPGDP, which is quarterly, all
data are monthly. Therefore, monthly data occurs most often. TPGDP was converted
from quarterly to monthly by interpolation. Figure 1 shows all data per level variable,
with unreasonable outlier data being excluded. It is noteworthy that in the March, 2008
observation, for variable N with the number 0, there were 107 monthly observations for
Mainland China. For other countries, 108 monthly observations are used. Such a dataset
is called an unbalanced panel model.

Table 2 shows the descriptive statistics of level variables. In terms of the number of
Taiwanese overseas tourists (N), Mainland China had the highest average number among
the 13 countries, and Australia had the lowest. Japan showed the most tourist volatility,
and Australia the showed the least. The countries with the highest and lowest average
CPI were Vietnam and China, respectively. Indonesia had the most volatile price level,
and Japan had the most stable. The most and least volatile ER occurred in the United
States and Vietnam, respectively. The greatest average NEWS was in Hong Kong, and
the lowest was in Australia. The consumer price level in Taiwan had maximum and
minimum values of 106.99 and 96.13, according to TCPI records. This means that the
consumer price level in Taiwan was stable. Finally, the value of Google news searches
was much lower than that of keyword searches.
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Monthly economic time series, which are characterized by seasonal patterns of climate,
customs, production cycles, and holidays, interfere with time series data, making
research analysis more complex. Seasonal adjustment refers to the seasonal factors
implied in the time series. For the economic data to accurately reflect business cycle
changes, which is helpful for research and analysis, these factors are adjusted by
statistical methods. Blakely’s (2013) seasonal adjustment method (X-13ARIMA-
SEATS), released by the Bureau of the Census, was adapted to the study data (except for
the percentage variables NEWS and WEBSITE, as with zero values). After excluding
seasonal changes, the impact of other factors on tourism demand was more accurately
analyzed. As shown in the previous literature (Gil-Pareja et al. 2007; Fourie and Santana-
Gallego 2012), to study the main determinants of tourism volume, the log of Equation
(8) is needed for estimation. However, because NEWS and WEBSITE contain many zero
values, the logarithm cannot be considered. The log values of seasonal adjustment time-
series data (N, CPI, ER, TPGDP, and TCPI) were used for the following analysis.

By calculating the variables’ correlation coefficient matrix, Table 3 shows whether
collinearity exists between variables for all observations. Table 3 also shows that the
covariances of N and CPI, ER and CPI, and ER and TPGDP are negative, while the
covariances of other variables are positive. The correlation coefficient of TPGDP and
TCPI is approximately equal to 0.89, and the rest are less than 0.7. The correlation
coefficient between these variables may be positive or negative. Therefore, since the
probability of collinearity between the variables is relatively low, it can be used to
estimate the parameters of the regression model.

Figure 1: Level Variables
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Note: The index of countries 1-13, in order, denotes Japan, Mainland China, Hong Kong, South Korea, Macao,
Thailand, the United States, Vietnam,Singapore, Malaysia, the Philippines, Indonesia, and Australia.

Table 2: Descriptive Statistics

country 1 2 3 4 5 6 7 8 9 10 11 12 13 total
obs 108 107 108 108 108 108 108 108 108 108 108 108 108 1403
N
mean 184346 220034 181171 42296 51688 34166 37523 28705 19820 16657 13115 15185 6804 65391
stdev 100075 89712 30412 13636 12634 11686 7941 6199 7222 4783 4473 2672 2468 82160
skew 073 -117 100 056 144 019 029 095 063 118 041 033 088 188
kurt -0.77 047 072 062 247 -021 -0.68 102 -019 220 -046 -0.03 025 2.64
maxi 410889 346297 274405 85261 99568 65038 58137 51465 39700 36044 25752 22265 13557 410889
mini 47144 37 133372 10899 30785 10242 23893 17761 7762 8766 6341 9416 2774 37
CPI
mean  101.35 93.33 110.26 104.39 113.48 105.20 104.42 122.43 106.82 105.53 107.25 112.40 104.99 107.07
stdev 1.66 6.33 1048 562 14.03 559 436 2335 6.84 613 921 1563 516 12.30
skew 036 -021 014 -058 019 -045 -025 -042 -046 015 -024 020 -0.19 115
kurt -153 -141 -145 -104 -147 -133 -136 -138 -150 -1.11 -1.18 -1.24 -150 1.73
maxi 104.01 102.70 126.89 111.59 135.23 112.02 110.86 153.07 114.11 116.90 121.41 139.21 112.43 153.07
mini 99.15 8353 9523 92.01 9250 9457 96.41 7587 94.68 9430 88.38 86.15 96.23 75.87
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country 1 2 3 4 5 6 7 8 9 10 11 12 13 total
obs 108 107 108 108 108 108 108 108 108 108 108 108 108 1403

ER

mean 0.214 3.186 11.721 0.018 2.583 0.632 31.070 0.001 15.478 6.068 0.461 0.002 18.165 6.895

stdev  0.023 0.273 0.585 0.001 0.215 0.029 1.403 0.000 0.877 0.295 0.026 0.000 1.364 9.264

skew  0.043 0371 -0.472 0.329 0.466 0.013 0.338 0.710 0.005 -0.404 0.313 -0.018 -0.335 1.418

kurt -1.251 -0.523 -0.646 -0.892 -0.878 -0.489 -0.783 -0.294 -0.524 0.505 -0.810 -1.183 0.086 1.037

maxi 0.255 3.740 12.803 0.021 3.037 0.699 34.950 0.001 17.214 6.781 0.510 0.002 20.943 34.950

mini 0.175 2679 10424 0.015 2217 0.555 28.762 0.001 13.399 5.275 0.412 0.002 14.450 0.001
NEWS

mean 19.81 1993 3581 17.04 21.87 1756 26.69 19.10 33.12 1224 8.88 13.88 11.56 19.81

stdev  13.16 1549 16.04 14.84 17.64 1593 20.34 19.21 2545 16.38 13.99 21.79 1359 19.12

skew 2.60 2.26 094 228 162 246 045 125 032 246 330 166 285 1.40

kurt 13.04 747 220 992 406 803 -008 281 -050 940 16.85 251 1573 264

maxi 100 100 100 100 100 100 89 100 100 100 100 100 100 100

mini 0 0 0 0 0 0 0 0 0 0 0 0 0 0
WEBSITE

mean 37.54 4731 4810 37.27 46.47 4166 47.09 3421 61.47 4693 1864 40.38 43.21 19.81

stdev  20.90 1433 10.67 20.73 11.65 1829 16.66 1551 17.32 15.61 12.63 17.53 16.91 19.12

skew  0.90 113 129 083 079 059 075 128 002 044 307 039 080 140

kurt -0.51 1.00 411 -039 021 -054 -027 108 -0.76 -0.79 1562 -0.18 -0.21 2.64

maxi 89 93 100 89 82 85 93 80 100 83 100 87 87 100

mini 14 25 31 10 25 15 22 12 25 22 5 0 15 0
TPGDP TCPI

mean 20990 101.35

stdev 1985 2.75

skew -1 -0.11

kurt -1 -1.13

maxi 24407 106.99

mini 16960 96.13

Note:

1. The level value of data series collected are monthly data from January, 2008 to December, 2016.
2. The Index 1-13 of countries, in order, denotes Japan, Mainland China, Hong Kong, South Korea, Macao,
Thailand, the United States, Vietnam, Singapore, Malaysia, the Philippines, Indonesia, and Australia.

4.2. Empirical Results

The data can be obtained by tracking specific subjects over a time, while estimating the
econometric model of the demand function for specific countries. A model with data
over time for the same cross-section units is called the panel data model. The panel data
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model allows using the information by only considering time periods or cross sections.
In addition, it is more realistic than a single time series model or a simple cross-section
model, thereby facilitating in-depth analysis. Panel data models are popular measurement
tools. Because an unreasonable observation of N for Mainland China on March, 2008 is
excluded, an unbalanced panel model is used for this country.

Table 3: Covariance and Correlation Coefficients between Variables

Covariance
N CPI ER NEWS WEBSITE TPGDP TCPI
N 0.23040 -0.00175 0.04464 170883  1.77536  0.00321  0.00083
CPI -0.00175 0.00227 -0.01619 0.06102  0.31049  0.00137  0.00038
ER 0.04464 -0.01619 2.07860  4.20564  7.27309 -0.00001 -0.00001

NEWS 1.70883 0.06102  4.20564 365.48257 87.02420 0.01428  0.01427
WEBSITE 1.77536 0.31049  7.27309 87.02420 354.31942 0.40318  0.12609
TPGDP 0.00321  0.00137 -0.00001 0.01428 0.40318 0.00180  0.00043

TCPI 0.00083 0.00038 -0.00001 0.01427 0.12609 0.00043  0.00013
Correlation
N CPI ER NEWS WEBSITE TPGDP TCPI

N 1 -0.07641 0.06451  0.18622 0.19649  0.15732 0.15280
CPI -0.07641 1 -0.23586  0.06706 0.34655  0.67747 0.69623
ER 0.06451  -0.23586 1 0.15259  0.26800 -0.00017 -0.00048
NEWS 0.18622  0.06706  0.15259 1 0.24183  0.01760  0.06588
WEBSITE 0.19649 0.34655 0.26800  0.24183 1 0.50451  0.59110
TPGDP 0.15732  0.67747 -0.00017 0.01760  0.50451 1 0.88956
TCPI 0.15280  0.69623 -0.00048 0.06588 0.59110  0.88956 1

Note: Log values of data series N, CPI, ER, TPGDP, and TCPI, and level values of NEWS and WBSITE, are
from January, 2008 to December, 2016.

To avoid spurious regression when the variables are non-stationary, the four-unit root
test on all the variables were run to examine whether the same unit root existed between
different cross sections. The null hypothesis asserts that the variables have a common
unit root process among different individuals for an LLC test (Levin et al. 2002). An
individual unit root process is assumed for a null hypothesis of Im, ADF, and PP tests,
which are in a non-stationary state. However, the alternative hypothesis says that when
the variables do not have the same unit root (LLC) or individual unit root (Im, ADF, and
PP), they are in a steady state. Table 4 presents the verification results, which show that
N, NEWS, and WEBSITE reject the null hypothesis for all four tests; that is, the variables
are stationary. Because the judgment rule occurs in the majority of these four tests, CPI
rejects the unit root null hypothesis by the LLC and PP test, according to the main LLC
test, and regards it as a stationary variable. However, most p-values cannot reject the null
hypothesis of the four tests for ER, TPGDP, and TCPI as the majority rule of these four
tests, which implies that they are not stationary. Therefore, a first-order difference (DER,
DTPGDP, and DTCPI) for non-stationary variables is needed to stabilize them before
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proceeding to the regression model estimation. The unit root test is further carried out on
the first-order difference of all robust, stationary variables (DN, DNEWS, DWEBSITE,
DER, DTPGDP, and DTCPI). Then, the result that all variables reject the null hypothesis
is derived. In other words, they all are stationary variables.

The dependent variable, derived from the demand function, is the number of Taiwanese
people going abroad, and the independent variables are the economic and search
behavior variables. It is also worth considering whether a feedback relationship exists
that affects the search index by the number of people traveling abroad. By taking N,
NEWS, and WEBSITE, respectively, as dependent variables, this gives three regressing
equations. DER, DTPGDP, DTCPI, and CPI are the common independent variables.

We now consider the random and fixed-effects’ assumptions on unobserved effects in
the panel data model. Unobserved effects are captured in two ways: using different time
periods for the same individual (the “period” manner) and different country
characteristics over the same period (the “cross-section” manner). Since DTPGDP and
DTCPI are the same explanatory variables for all countries in a specific year, period
effects cannot be estimated. The null hypothesis of Hausman tests (1978) implies that a
random effects’ estimator is consistent; otherwise, they would be inconsistent. Hausman
statistics determine the suitability of the models in Table 5. They all reject the null
hypothesis by p-value, showing that the fixed-effects’ estimators are more appropriate
for cross sections. Then, redundant fixed effects and Wald tests compare fixed effects,
and a pooled OLS estimator is used. Under the null hypothesis, fixed effects are
redundant in cross sections. Table 6 shows that the associated p-values strongly reject
the null hypothesis that fixed effects are redundant. For robustness, a Wald statistic was
computed, using the fixed-effects dummy variable estimator 4. , under the null

hypothesis 4. =0. This implies that a pooled OLS estimator is more appropriate and that

alternative, fixed effects are significant. The results of the Wald test in Table 7 also show
that the all null hypotheses are rejected, suggesting that fixed-effects estimators are
preferred.

The fixed-effects approach in cross sections was used sequentially in the regression
equation, with N, NEWS, and WEBSITE as the dependent variables. The cross-sectional
weights’ covariance matrix estimates are shown in Table 8, Panel A. Panel-corrected,
standard error, robust covariance estimators are simultaneously estimated in Table 8,
Panel B. From the regression’s empirical results, with N as a dependent variable, the
effects of CPl, WEBSITE, and DTCPI on N are statistically and significantly positive,
while the effects of NEWS on N are statistically significant but negative. When the CPI
of destination countries increases by 1%, the demand elasticity of N rises to 0.246%. The
number of Taiwanese visitors to countries rises as the search index of the travel webpage
of the destination countries and the difference CPI in Taiwan increases. The empirical
results of the regression equation, with NEWS as a dependent variable, show that N,
WEBSITE, DTPGDP, and DER are statistically significant, while WEBSITE, DTPGDP,
and NEWS have the same directional change and N and DER present a negative
relationship to NEWS. The different increase in Taiwan’s two-period average national
income shows that the ability to travel, as well as the popularity of searches for tourism
news about destination countries, has increased. When Google searches in the travel
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webpages of destination countries increased by 1%, the popularity of travel news
searches for destination countries increased by 0.225%. However, a difference between
the ER and the number of tourists from Taiwan presents a negative relationship with the
news search index. Empirical results of the regression equation with the dependent
variable WEBSITE show that the estimated coefficients of all explanatory variables are
statistically significant, except for DER and DTPGDP. N, CPI, NEWS, and WEBSITE,
which follow the same direction of change as the average monthly CPI of the destination
country. When the number of tourists from Taiwan and the search index of traveling
news increase, the search index of the destination country’s travel webpage will rise. A
1% change in the search index of traveling news caused a 0.086% change in the search
index of the traveling webpage (in the same direction). While the DTCPI and the
WEBSITE show a negative relationship, a DTCPI rise indicated that since income
available for travel abroad decreased, the search for travel webpages in destination
countries also declined. To further confirm the robustness of the estimation results,
panel-corrected, standard error, robust covariance methods are used. The same effects
are listed in Table 8, Panel B.

Based on earlier estimation results, the impact of economic factors on the demand for
travel abroad in Taiwan is not the same as that found in earlier literature (e.g., the effect
of ER is different from that in Nieh and Chou 2002). This may be because the
independent variables and the models used in each study are different, but the influence
of search behavior and the conclusions are similar to those in the literature. The present
study first discusses separately the impact of the search index based on news and
webpages, which is not only statistically significant but also changes in the same
direction as the search index of travel webpages for the destination country where people
are traveling. That is, when the search index for travel webpages grew, the number of
Taiwanese tourists visiting the country also increased, but the search index for the
country’s travel news turned negative. It is worth noting that WEBSITE and N have
statistically significant explanatory powers for each other. Another noteworthy
conclusion is that when the number of tourists going abroad rises, the search index of the
country’s travel webpages also increases, but the search index for travel news decreases.
This situation may arise because the news also contains negative reports, which affects
people’s willingness to travel to certain countries. On the other hand, webpage searches
are decided by the users of the information themselves, who already have travel plans or
who are willing to make them. Hence, these information users can be regarded as
potential customers. By collecting information, these potential customers can easily be
converted into actual consumers. Therefore, the frequency of keywords searches has a
positive relationship on the number of Taiwanese overseas tourists. The relationship
between this search behavior and the number of tourists can be used as a reference for
relevant government units and the tourism industry.

In addition, the empirical results show that the monthly changes of Taiwan’s ER and its
per-capita GDP do not have statistically significant effects on the number of Taiwanese
overseas tourists. When the ER represents travel costs and Taiwan’s per-capita GDP
represents a proxy variable for personal income, there is no statistical impact on the
demand for traveling abroad when personal income changes.
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Table 4: Panel Unit Roots Tests

Level
LLC Im, P & SW-stat  ADF Chi-square PP Chi-square
Statistic P-value  Statistic P-value Statistic P-value Statistic P-value
N -1.6239 0.0522™ -2.2187 0.0133"™ 63.4454 0.0001™" 124.205 0™
CPI -5.0906 0" 0.44178 0.6707  29.481 0.2897 32.8999 0.1"
ER 0.62262 0.7332 -0.1911 0.4242 20.9477 0.7447 30.7316 0.2384
NEWS -32.064 0™ -29.923 0™ 649.034 0™ 708.25 0™
WEBSITE -3.0042 0.0013" -3.4609 0.0003"* 79.2827 0™ 125212 0™
TPGDP -3.4738 0.0003™" 0.7339 0.7685 13.2102 0.982  2.62491 1
TCPI 0.44109 0.6704 3.2852 0.9995 4.83905 1 7.46477 0.9999
Difference
LLC Im, P &S W-stat  ADF Chi-square PP Chi-square
Statistic P-value  Statistic P-value Statistic P-value Statistic P-value
DN -31.306 0™ -44638 0™ 883.829 0™ 821.641 0™
DCPI -23.348 0™ -24429 0™ 501.266 0™ 621.026 0™
DER -36.888 0™ -34467 0™ 766.873 0™ 782.063 0™
DNEWS -30.403 0™ -38.459 0™ 751.705 0™ 240.53 0™
DWEBSITE -41.698 (O -42.448 (O 874.676 () 694.061 ()
DTPGDP -1.8865 0.0296™ -3.8023 0.0001™" 52.2137 0.0017"" 52.2896 0.0017*"
DTCPI -32.165 0™ -31.303 0™ 686.489 1022.64 0™
Note:

1. Log values of data series N, CPI, ER, TPGDP, and TCPI, level values of NEWS and WBSITE, are used
from January, 2008 to December, 2016.

2. DN, DCPI, DER, DNEWS, DWEBSITE, DTPGDP, and DTCPI stand for differenced variables.

3. ***** and * represent the null hypothesis, rejected at the 1%, 5%, and 10% significance levels,

respectively

Table 5: Hausman Tests

Dependent Variable: N

Chi-Sq. Statistic P-value

Cross-section 13.3299 0.0381™
Dependent Variable: NEWS

Chi-Sq. Statistic P-value

Cross-section 28.2605 0.0001""
Dependent Variable: WEBSITE

Chi-Sq. Statistic P-value

Cross-section 25.2503 0.0003""

Note:

1. Log values of data series N, CPI, ER, TPGDP, and TCPI, level values of NEWS and WBSITE, are used
from January, 2008 to December, 2016.
2. The differenced variables DER, DTPGDP, and DTCPI are used as independent variables after taking log

values.

3. ***** and * represent the null hypothesis, rejected at the 1%, 5%, and 10% significance levels,

respectively.
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Table 6: Redundant Fixed-Effects Tests

Dependent Variable: N

Chi-Sq. Statistic P-value
Cross-section 2089.03 o
Dependent Variable: NEWS
Chi-Sq. Statistic P-value
Cross-section 173.199 (e
Dependent Variable: WEBSITE
Chi-Sq. Statistic P-value
Cross-section 691.375 0™
Note:
1. Log values of data series N, CPI, ER, TPGDP, and TCPI, level values of NEWS and WBSITE are used
from January, 2008 to December, 2016.
2. The differenced variables DER, DTPGDP, and DTCPI are used as independent variables after taking log
values.
3. *i’yzsenotes that the null hypothesis is rejected at the 1% significance level.

Tables 7: Wald Tests

Dependent Variable: N

Statistic d.f. P-value
t-statistic -17.03447 1382 o™
F-statistic 290.1731 (1, 1382) (e
Chi-square 290.1731 1 0™
Dependent Variable: NEWS
Statistic d.f. P-value
t-statistic 1.8396 1382 0.066"
F-statistic 3.3842 (1, 1382) 0.066"
Chi-square 3.3842 1 0.0658"
Dependent Variable: WEBSITE
Statistic d.f. P-value
t-statistic 4.8092 1382 0™
F-statistic 23.1286 (1, 1382) (e
Chi-square 23.1286 1 (O
Note:
1. Log values of data series N, CPI, ER, TPGDP, and TCPI, level values of NEWS and WBSITE, are used
from January, 2008 to December, 2016.
2. The differenced variables DER, DTPGDP, and DTCPI are used as independent variables after taking log
values.
3. ***** and * represent the null hypothesis, rejected at the 1%, 5%, and 10% significance levels,

respectively.
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5.  CONCLUSION

The present study considers effects generated by numerous variables on Taiwanese
overseas tourism. The number of Taiwanese tourists visiting the top 13 countries,
economic variables, and information searching features were analyzed. According to the
estimation results of the panel data model, while N and NEWS, DER and NEWS, and
DTCPI and WEBSITE showed a significant negative relationship, they followed the
same direction of change as between N and WEBSITE, CPI, DTCPI, NEWS and
WEBSITE, DTPGDP and WEBSITE, and CPI.

From the estimation parameters of economic variables, it can be seen that CPI and
DTCPI have significantly positive impacts on the number of Taiwanese overseas tourists.
DTPGDP and NEWS move in the same direction, which implies that Taiwan’s average
national income increase stimulated travel and that the popularity of tourism news in
destination countries has increased. The negative relationship of DTCPI and WEBSITE
might be due to the rise in DTCPI, indicating that income available for travel abroad has
decreased. Therefore, the search for travel webpages in destination countries declined as
well.

Regarding information factors, the frequency of Google searches for travel news about
a destination country has a statistically significant and inverse impact on the number of
Taiwanese overseas tourists. This indicates that the effectiveness of online search
behavior is different from that of other variables. With regard to public news searches,
the effect deliberately created by the media has the opposite effect on overseas travel
demand. Keyword searches, which reflect the frequency of web visits by general users,
increase the inclination of Taiwanese to travel abroad, likely because travel webpages
illustrate pleasant experiences. The positive relationship between NEWS and WEBSITE
means that more travel webpage searches increase the number of searches for travel news.
WEBSITE and N statistically and significantly explain each other. If a good strategy
exists, there is a positive cycle between these factors.

This study contributes to the empirical research results of search behavior in the tourism
industry. Information users can be regarded as potential customers, who, by collecting
information, can easily be converted into actual consumers by marketing processes.
Tourism-related government units and the tourism industry can use these empirical
results to build tourism and to control price levels to meet long-term goals. In the short-
term, users’ search trends and intentions can be quickly and easily obtained, and this
information then can correctly predict tourists’ demands and travel itineraries, as well as
strengthen the quality of tourism services. In terms of web content design, it is possible
to increase the accuracy of keyword searches and allow previous tourists to assist in
marketing through experience sharing. This is the best way for the industry to promote
tourism. Such an approach can increase international tourist inflows and improve the
quality and prosperity of the tourism industry. It also provides the greatest benefit to
information users.
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Table 8: Estimation Parameters’ Results

Dependent Variable: N

Panel A
Variable Coefficient Std. Error t-Statistic P-value
C 3.9140 0.1023 38.2769 0™
CPI 0.2460 0.0523 47071 0™
NEWS -0.0003 0.0001 -2.0917 0.0367™
WEBSITE 0.0032 0.0002 18.6748 0™
DER 0.0456 0.2357 0.1934 0.8467
DTPGDP 0.4645 1.2010 0.3868 0.6990
DTCPI 5.2476 0.9581 5.4773 0™

Panel B
Variable Coefficient Std. Error t-Statistic P-value
C 3.9140 0.1026 38.1374 0™
CPI 0.2460 0.0525 4.6889 0™
NEWS -0.0003 0.0002 -1.8235 0.0684"
WEBSITE 0.0032 0.0002 17.7027 0™
DER 0.0456 0.2277 0.2002 0.8414
DTPGDP 0.4645 1.3241 0.3508 0.7258
DTCPI 5.2476 0.9928 5.2859 0™
R-squared 0.9364
Adj R-squared 0.9355

Dependent Variable: NEWS

Panel A
Variable Coefficient Std. Error t-Statistic P-value
C 71.01832 28.27357 2.511827 0.0121™
CPI -5.457652 13.77651 -0.396156 0.6921
N -11.14401 2.265804 -4.918345 0™
WEBSITE 0.225362 0.030992 7.271672 0™
DER -76.52121 41.14369 -1.859853 0.0631"
DTPGDP 733.4095 214.9367 3412211 0.0007*
DTCPI 175.1482 171.5567 1.020935 0.3075

Panel B
Variable Coefficient Std. Error t-Statistic P-value
C 71.01832 37.45807 1.895942 0.0582"
CPI -5.457652 15.43602 -0.353566 0.7237
N -11.14401 4.600262 -2.422472 0.0155™
WEBSITE 0.225362 0.041206 5.469191 0™
DER -76.52121 45.34443 -1.687555 0.0917"
DTPGDP 733.4095 258.9786 2.831931 0.0047™"
DTCPI 175.1482 163.7211 1.069796 0.2849
R-squared 0.212963
Adj R-squared 0.20263
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Dependent Variable: WEBSITE

Panel A
Variable Coefficient Std. Error t-Statistic P-value
C -505.3409 17.52813 -28.83028 0
CPI 201.1451 7.537746 26.68505 0
N 30.42397 2.180551 13.95242 0
NEWS 0.085911 0.017821 4.820681 0
DER -23.09093 32.76889 -0.70466 0.4811
DTPGDP -27.53923 156.4752 -0.175997 0.8603
DTCPI -286.5247 125.4945 -2.283164 0.0226™
Panel B
Variable Coefficient Std. Error t-Statistic P-value
C -505.3409 18.03052 -28.02697 o™
CPI 201.1451 7.517111 26.75831 o™
N 30.42397 2.34112 12.99548 o™
NEWS 0.085911 0.017596 4.882494 o™
DER -23.09093 32.30072 -0.714873 0.4748
DTPGDP -27.53923 154.5922 -0.178141 0.8586
DTCPI -286.5247 124.0424 -2.309894 0.021™
R-squared 0.581221
Adj R-squared 0.575722
Note:

1. Log values of data series N, CPI, ER, TPGDP, and TCPI, level values of NEWS and WBSITE, are used
from January, 2008 to December, 2016.

2. DER, DTPGDP, and DTCPI stand for differenced variables after taking log values.

3. ***** and * represent the null hypothesis, rejected at the 1%, 5%, and 10% significance levels,
respectively.

4. Method: Cross-section with fixed effect and cross-section weights’ covariance in Panel A.

5. Method: Cross-section with fixed effect and robust, corrected, standard error covariance in Panel B.
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