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Abstract

Tourists’ travel decisions usually involve a numbéchoices that are made over time and
across space. Since tourists face many aspecteomfes and have to deal with spatial and
temporal constraints, it is expected that theresteximulti-faceted dependencies and
interactions in tourist behavior. The term “deperm® refers to the state that tourist’s one
choice aspect is conditioned on another, whilgé¢h® “interaction” means tourist’s two or
more choice aspects are interacted with each oBhwmh dependencies and interactions
have three facets, including dependencies andaictiens among different choice aspects;
temporal dependencies and interactions; and si¢ghctions. Aiming to gain a thorough
understanding of tourist behavior, this study afiento build a model system, into which
all the major choice aspects related to touristalin are incorporated and multi-faceted
dependencies and interactions are taken into atcGomcretely speaking, this study will
analyze tourism participation behavior by consiagrihe influence of various factors,
including individual and household characteristisgcial interactions and constraint
effects; investigate tourist multi-stage choice gass, including two interrelated choice
aspects of destination and travel party, and timesrelated choice aspects of tourism
participation, destination choice, and travel modgoice; analyze tourist’s
multi-destination choice with future dependencepresent tourism participation and
tourism expenditure simultaneously; examine tos'righe allocation decisions on various
activities during travel.

Several modeling approaches are proposed in thidy.sfTourism participation
choice is analyzed based on a Scobit model, winicludes a skewness parameter to relax
the assumption made in binary logit model thatdbesitivity of individuals to changes in

explanatory variables is highest for those who hawdifferent preferences over



participation and non-participation. Focusing or thteraction between travel party and
destination, the latent class modeling approadhtieduced into the nested logit modeling

framework to simultaneously represent the hetereges nested choice structure. Three
level nested logit model is adopted to jointly gmal tourist’s three interrelated choice

(whether to travel, destination choice, travel madwice). The model of destination

choice that incorporates future dependence is dpedlto represent the multi-destination
choice in a tour trip. A discrete-continuous chaicedel is developed to represent tourists’
two interrelated choice aspects (i.e., tourismigi@dtion and expenditure) simultaneously.
The multiple discrete-continuous extreme value (MEME model is employed to represent
tourist’s time use behavior with multiple activie

In total, this thesis consists of 8 chapters. Gérafdt describes the research
background, problems, objective, methodologies,exmcted contributions.

Chapter 2 gives a review of existing studies alvoutist behavior analysis. Firstly,
studies regarding tourism participation behavia aviewed. Then, research concerning
tourist scheduling behavior is described, whichudes several dimensions: spatial choice,
temporal choice, monetary expenditure, and sooialexts. Next, studies about post-travel
evaluation are summarized. Finally, a review oégnated framework in tourist behavior
studies is given.

Chapter 3 introduces the data used in this studsedl different types of data sets
are used in this study. The first one comes fronwedb-based questionnaire survey
conducted in Japan in April 2010. The survey inethdsery detailed information of
individual’s tourism behavior in the year 2009 (elgpw many times they participated in
tourism during the whole year, destination choitming, travel mode, travel party,
duration of stay, expenditure for each trip) andividual characteristics (e.g., gender, age,

occupation, education level, annual income, margdtus, household composition,



residential area, car ownership, etc.). This datased to analyze tourism participation
behavior, destination choice, travel mode choicel monetary expenditure. The second
data was collected at 29 major tourism destination&yusyu, Chugoku and Shikoku
regions in the summer of 2002 based on a faceew-faterview, which is used to analyze
interrelated choices of destination and travelypdrhe third dataset was collected in the
prefecture of Tottori in 2007 based on an on-siterview, which provide very detailed
information about tourists’ on-site behavior. Thigta is used to analyze tourists’ on-site
travel pattern and time use behavior.

Chapter 4 analyzes individual’s decision on whetrarot to participate in tourism.
In this chapter, individual's choice of tourism peipation is studied based on a Scobit
model, which includes a skewness parameter to tekvassumption made in binary logit
model that the sensitivity of individuals to chasge explanatory variables is highest for
those who have indifferent preferences over paditdon and non-participation. In addition,
two psychological factors, namely, social interaes and constraint effects are
incorporated into the model based on the theotet@masideration in the existing literature.
The empirical application is conducted using théadstemmed from a web survey
conducted in Japan in 2010. Using this data theaotsp of several attributes on
participation decisions in tourism are investigated

Chapter 5 deals with tourists’ multi-stage choiaoghjch includes two parts. The
first part aims to get a better understanding ofellegeneous interaction between
destination and travel party choices in tourismr. #s purpose, this chapter attempts to
simultaneously represent these two choices by ratieg the nested logit model with the
latent class modeling approach, which is used toramodate two types of nested model
structures. The second part jointly analyzes ttsrthree interrelated choice (whether to

travel, destination choice, travel mode choice) amx@mine the influences of state



dependence as well as other factors on these ¢haeees. In this chapter, the joint choice
of three components is analyzed using a nested (Bdi) model, which includes three
levels: the first level is tourism participationaite, the second one is destination choice
and the third one is travel mode choice. The NL ehadcorporates the interaction
between different choice dimensions with the helpao inclusive value, which is the
maximal utility of the alternatives in the choicet 8f the lower level nest. To examine the
influence of state dependence, lagged endogenoiabhss are included into the model.

Chapter 6 is concerned with interrelated choicesdedging tourist’s
multi-destination behavior. A new destination cleoimodel is developed based on the
concept of future dependence, which argues thatehaf a destination during a tour is
influenced by choices of other destinations thdt e visited later. The model is built
within the universal (or mother) logit model frammw and it is especially suitable to
represent the choice behavior with many destinatiaich are difficult to be represented
using traditional nested logit model. The resultsanalysis empirically confirmed the
effectiveness of the proposed modeling approacingua questionnaire survey data
collected in Tottori Prefecture, Japan in 200Avdts also revealed the influential factors
that affect the multi-destination choice behavior.

Chapter 7 focuses on tourist resource allocatiotistes, which include both
long-term and short-term aspects. The long-ternisaegcconcerns when to go for a travel,
how long and how much to spend on a trip. The steond decision mainly refers to the
decisions during the travel (time and money allocatiuring travel). This chapter includes
two parts. The first part investigates monthly tsor expenditure behavior (long-term
aspect). The second part analyzes tourist timeatilon on on-site activities (short-term
aspect).

The existing research has a lot of problems inaggmting tourism expenditure as a



decision which is independent from the decisiorpaiticipation in tourism. The former
part of this chapter attempts to represent thesed®ecisions simultaneously. This is done
by developing a new type of discrete-continuousiaghanodel which incorporates the
correlation between these two decisions and reptethem simultaneously. To describe
the tourism participation, Scobit model is adoptehich includes a skewness parameter to
relax the assumption made in the popular Logit Brmbit models that the sensitivity of
individuals to changes in explanatory variable$ighest for those who have indifferent
preferences over participation and non-participatidn empirical analysis is carried out
using the data collected from a web-based survegwted in Japan in 2010. The results
confirm the interaction between tourism participatiand expenditure. Furthermore,
Scobit-based model is proved to be superior to ttiogsed model. Finally, influential
factors affecting both tourism participation anghenditure are also examined.

In the latter part of chapter 7, tourist’s time usehavior involving multiple
activities is analyzed by using a multiple discretatinuous extreme value (MDCEYV)
model. The MDCEV model is applied because it hasrsd advantages over other existing
time use models, including the joint representatbrparticipation in multiple activities
and the allocated time, diminishing marginal ugkt (satiation effects), and different
baseline utilities. Application analysis is carriegt using a data collected from tourists in
Japan. Influential factors related to time use inadtivity categories are explored.
Concretely speaking, individual attributes inclugliage, employment status, residential
area, travel experience, and trip-related attrouteluding travel mode, travel party, travel
season are found to be important influential factdr is also observed that the level of
satiation is high for shopping activities and law $port and hot spring activities.

Chapter 8 summarizes the findings of this thesid, directions for future research

are discussed.
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Chapter 1 2

1.1 Background

In many countries tourism has been an increasiingbprtant sector of the development. The
importance of tourism to a nation can be illustlddg its various economic impacts, such as
tourism-generated revenue and employment oppoiganit Japan, according to the survey by
the Ministry of Land, Infrastructure and Transptwtjrism industry has generated, directly and
indirectly, 7.5% of GDP and 9.6% of jobs in the y@809. In addition to its tremendous
economic impact, tourism industry can also contglio infrastructure development, regional
revitalization and cooperation. Especially in theteys, rural areas in Japan have been
suffering from depopulation for a number of yedrse development of tourism industry in
these rural areas will support those who have medfefrom the negative effects of
depopulation.

Given the magnitude and economic effects of tourigmdustry, a thorough
understanding of tourist behavior is essentialrtividle more appropriate insights for tourism
marketing and policy decisions. Concretely speagkimgsearch concerning tourism
participation behavior offers useful informationoab how to encourage people to make full
use of their free time to participate in tourisntiates. A better understanding of tourist
behavior during the travel is essential for polmgkers and destination planners to provide
tourists with high level services. Experiences wiyrthe travel are the major factors to
influence tourists’ satisfactions and the satiséenst in turn influence their intentions to return
and/or to recommend the destinations to other pedpierefore, how to provide tourists with
better services is crucial for tourism marketersth®e same time, public sectors are required
to provide infrastructures with higher performarfesy., convenient transportation networks,
attractive transit-mall at city center and accdssiburist facilities) and public services with

higher quality (e.g., non-congested driving envinemt, and friendly tourist information
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center) that can support the tourist behavior dutmavel. Thus, understanding the tourist
behavior is very important for both public and ptir sectors.

In addition, a better understanding of tourist bédracould provide useful policy
implication to achieve sustainable tourism develepin Different tourist behavior aspects
have different significance for the sustainability tourism destination. The temporal
imbalance (especially the concentration) of tourigemeration usually brings in serious
problems such as air pollution, and traffic congestluring peak season. Overcrowding in
popular destinations will result in environmentlpbbn, over-exploitation of local resources,
and over-use of tourism facilities. Related to ohagton choice are travel mode and route
choices, which can contribute to traffic congestamnd air pollution. Once arrived at the
destination, tourist on-site activities may also d@esource of negative impacts through
resource consumption, waste generation, and facdweruse. The overview of the
environmental impact of tourist behavior suggesis tomplexity to achieve sustainable
tourism development. In order to get an accurataluedion of the policy effect, it is
necessary to get a comprehensive view over theemvpadcess of tourist behavior before,

during and after the travel.

1.2 Conceptual issues

1.2.1 Behavior classification

Tourists’ travel decisions usually involve a numbérchoices that are made over time and
across space.

In the first stage, individuals recognize the naad have motivation to participate in
tourism. A variety of factors influence such touamisparticipation behavior, including

individual and environmental factors (Crompton &klmah, 1993). The former involves
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factors such as individual demographics, persontits, lifestyles and values, emotions, etc,
while the latter refers to external factors inchglsocial, cultural, and market variables. All of
these factors shape individual’'s tourism motivatiand have impacts on their tourism
participation decision.

Subsequent to the tourism participation decisioroigrist’'s scheduling behavior,
which involves different choice aspects. In orderillustrate these behavior aspects, we
classify them into several dimensions: spatial ohoiesource allocation, and social contexts.

Spatial choice usually has several different lebelsed on spatial scale. Some of the
choices are made before traveling (e.g., destinatravel mode, accommodation) and others
are usually made during travel (e.g., travelingepduring-travel activities such as shopping,
dining, etc). As mentioned by Seddighi and Theoahsir(2002), spatial choice needs a
multi-step decision-making process. A tourist isially first faced with several destination
alternatives when deciding to take a travel tripd @hen to choose travel mode after the
destination is determined. Although these choiesbe made at different timings, they may
interact with each other. Outcomes of choices énatmade first might influence the choices
made sequentially. For example, a tourist firstod®s a destination and then makes a choice of
accommodation considering prices and available soohmotels at the destination.

Time and money are main resources to perform tracélities. Because of the
availability and scarcity values of these two reses, participations in various activities are
constrained. Resource allocation decisions inchath long-term and short-term aspects. The
long-term decision concerns when to go for a tradvelv long and how much to spend on a
trip. The short-term decision mainly refers to tleeisions during the travel (time and money
allocation during travel). Due to the limited timmad financial budget, in order to derive the
maximal satisfaction, tourists have to arrange @ediorm the planned activities in a

satisfactory order, at a satisfactory timing anchliocate a satisfactory length of time and
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amount of money. Resource allocation behavior ¢aatttly constrain or expand the number
and range of potential activities and the depthwaich individual activities can be
experienced (Pearce 1988). Since the planned taesivare usually performed at different
places, constraint of available time and money mesylt in various interactions between
spatial choice and resource allocation behavior.

Social contexts refer to whether and how touristdk to travel with other people. In
the case of traveling with other people, tourisigehto be influenced by coupling constraint,
which refers to the fact that people have to stggther with other people at a specific place
and a point of time. Another aspect of social cehi® that tourism decisions usually involve
some group decisions, especially in the case eélkmaith other people (e.g., family members,
friends, and colleagues).

After traveling, tourists will give evaluation tbdir tour trip. Experiences during the
travel are the major factors to influence touriptsst-travel evaluation. Such post-consumption
evaluation results in the feeling of satisfactiasgdtisfaction (Westbrook & Oliver, 1991),
which will strengthen (weaken) the attitudes towtre visited destinations and may in turn
affect the expectations for future visits (Kozak)02). And the tourists might also
communicate some experienced information to theplpearound them (word-of-mouth
information).

In this thesis, we focus on several important beltaaspects in each dimension. In
terms of spatial choice, this thesis deals withtidason choice and travel mode choice.
Concerning with resource allocation, monthly tomriexpenditure (long-term aspect) and
tourist time allocation on multiple activities (shterm aspect) will be investigated.

Regarding social contexts, this study focuses andts travel party choice.
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1.2.2 Multi-faceted dependencies and interactions

Since tourists face many aspects of choices ane tmwdeal with spatial and temporal
constraints and some uncertainty, tourist choideaber is a multi-dimensional process, and
its decision-making mechanisms are complicateid.dkpected that there exists multi-faceted
dependencies and interactions in tourist behatibe. term “dependence” refers to the state
that tourist’s one choice aspect is conditione@woother, while the term “interaction” means
tourist’s two or more choice aspects are interawtggkd each other. Such kind of interaction
may result from both direct effects (i.e., the deoresults have mutual influences) and
indirect effects (i.e., different choice aspectsynb@ influenced by the same unobserved
factors). Generally speaking, the dependenciesirgacactions involved in tourist behavior
can be classified into three aspects.

First, there exist dependencies and interactionslifferent behavior aspects. As
mentioned above, tourist’s travel decisions usueilylve a number of choices, including
destination choice, choices of accommodation aadetrmodes, composition of the travel
party, departure time, travel routes, activitiesiirdg and retail shopping, etc. Given such
complex choice context, it is expected that tolgistecision is a sequential process.
Outcomes of choices that are made first might erfze the choices made sequentially, which
will lead to the dependence of one choice aspecarmther. In addition, existing studies
suggest that the sequence of decision making vamesg tourists and contexts (Bansal &
Eiselt, 2004; Dellaert, Ettema, & Lindh, 1998; Fasaier & Jeng, 2000; Hyde, 2004; Hyde
& Lawson, 2003; Woodside & King, 2001). Therefoiie,is argued that there exists
interaction between different behavior aspectsotlimer words, the outcomes of different
choices may have mutual influences on each otharth@ other hand, tourist behavior

usually involve psychological factors (e.g., motiwa, taste/liking, attitude), which can



Chapter 1 7

influence different choice aspects simultaneously gesult in the interaction between them
consequently.

Second, tourist behavior might be also interrelatgedr time and show temporal
dependencies (state dependence and future dependdnhas been recognized in the
econometric research that there may exist multipurces for state dependence
(Seetharaman, 2004). One is described as strucitatd dependence, which implies that
previous behavior may influence current behavionoter source of state dependence is
called habit persistence (Heckman, 1981), whichnaehat current preference is influenced
by previous preference. For example, if an indigithupreference of a tourism destination is
high during a time periotl such preference is likely to persist at the riare periodt+1
even if the individual does not actually travethat destination at time In addition to state
dependence, there also exists future dependenteuirst behavior, which suggests that
tourist will make decisions based on future expemta

Third, it has been long recognized that individuddsnot exist as independent entities,
they interact with each other and their decisiores iafluenced by other individuals, for
example, their family, friends, neighbors, or peowith similar characteristics. This kind of
influence is called as social interaction. In tleatext of tourism, social interaction is mainly
generated from word-of-mouth (WOM) information.drder to enhance the quality of travel
and reduce the risk of travel decisions, many peampke their travel decision based on the
information provided by their family members orefids, which is known as word-of-mouth
(WOM) information. In addition, tourism decisionseanfluenced by social norms to a great
extent. By observing other people’s behavior, irdlials can learn about the proper behavior
of their social group and they may want to maintdae behavior that is common in their

social group.



Chapter 1 8

1.3 Objective

Aiming to gain a thorough understanding of toulbishavior, this study attempts to build a
model system, into which all the major choice atpeelated to tourist behavior are
incorporated and multi-faceted dependencies ardaations are taken into account.

One of the biggest difficulties in tourism behavaralysis would be in how to deal
with the substantially flexible decision makingtofirism activities. Compared to mandatory
activities, many elements of tourism activities b@more flexibly decided. This is especially
true for tourism participation decision, which imves complex psychosocial processes and a
number of personal and environmental factors. Tdiigly aims to investigate tourism
participation behavior by considering the influe€®arious factors, including individual and
household characteristics, social interactionsamsstraint effects.

As mentioned above, tourists’ travel decisions lguravolve different choice aspects,
including whether to participate in tourism or nehere to go (destination choice), how to go
(travel mode choices), with whom to go (travel pattoice), and so on. Some of the choices
are made before travel (e.g., destination and ltrzasey) while others are made during travel
(e.g., travel routes, shopping, and on-site aas)t Although the above choices can be made
at different timings, they may interact with eathey. Outcomes of choices that are made first
might influence the choices made sequentially. &loee, tourists’ choice behavior should be
regarded as a multi-stage choice process thatsteradfia number of separate but interrelated
choices. This study aims to investigate such nai#ge choice process, including the
interrelated choice of destination and travel padgpd joint analysis of tourist’s three
interrelated choice (whether to travel, destinatibaice, travel mode choice).

Various studies have been done to represent teudisstination choice behaviors (e.g.,

Huybers, 2003; Nicolau & Mas, 2006; Nicolau & M2808; Seddighi & Theocharous, 2002;
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Um & Crompton, 1990). However, interactions amoegtohation choices when two or more
destinations are included in a single trip have beén satisfactorily represented. Such
interactions could be spatial and temporal. Spat@eness and similarities of attributes and
so on might directly affect the interactions whiberists’ personal travel tastes to destinations
might be some indirect causes. On the other hamdparal interactions might occur due to
past visits and/or future visits. For example, with trip involving two or more destinations, it
is natural to expect that tourists may not likegevisit a destination visited several hours/days
ago, and when they visit a destination, they hawietide when to leave for next destination,
meaning that future behavior may affect their aurrbehavior. This study attempts to
investigate such interrelated choices underlyingist's multi-destination behavior.

Another importance choice aspect is tourism exgargi Estimating tourism
expenditure can provide detailed information fasessing the economic benefits of tourism.
However, the existing research has a lot of problenrepresenting tourism expenditure as a
decision which is independent from the decisiopanticipation in tourism. In fact, these two
decisions might be interrelated with each othere Tiiteraction between the decision of
participation and expenditure can be explainedidseoved factors and unobserved factors. As
the observed factors, for example, available moyedad time budgets could commonly
influence decisions on the participation and exgena (those who have more money might
take tour trip more often and spend more than sjh&he participation and expenditure could
also be jointly affected by psychological factagy(, tourism preference). The neglect of such
interaction might bring in some serious problemsisTpaper attempts to represent these two
interrelated choice aspects simultaneously.

It has been well recognized that temporal aspe@nismportant issue in tourism
research (Pearce, 1988). Careful reviews suggastdlevant studies are very limited. Most of

the existing studies focused on the total timetinatist spend during a tour trip (Alegre & Pou,
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2006; Garcia & Raya, 2008; Gokovali, Bahar, & Koz&007). However, few studies
investigated what kinds of activities tourists maptte in and how they allocate their limited
time to different activities. This research aims fith this gap by investigating the
ill-represented temporal aspects of tourism behlawgpecially tourists’ time allocation
decisions on various activities during travel.

To summarize, this research aims to build a mogstes, into which all the
above-mentioned behavior aspects and relevant depeies and interactions are

systematically incorporated. Figure 1-1 shows thenework of this research.
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1.4 Methodology

In this study utility maximization principle is apied to represent tourist choice behavior. It is
assumed that the decision maker maximizes the tegbetility subject to budget constraints.
Furthermore, several methodologies are propos#usrstudy to deal with dependencies and
interactions between different choice aspects.

(1) Scobit model: In this study, tourism participat choice is analyzed based on a
Scobit model, which includes a skewness parameteglax the assumption made in binary
logit model that the sensitivity of individuals ¢tbanges in explanatory variables is highest for
those who have indifferent preferences over padiocon and non-participation. Therefore, the
Scobit model can represent tourist behavior in aenappropriate way. In addition, it can
produce more accurate calculation of elasticitind aorresponding measures, which has
significant implication in policy evaluation.

(2) Multi-level model: Multi-level model is modelith random parameters that vary at
multiple levels. In this study, multi-level modsladopted to represent correlated social effects,
which refer to the unobserved factors shared bypleaa the same social group.

(3) Nested logit model: To jointly describe the @es of two or more behavioral
elements, the nested logit (NL) model (Ben-Akivd.&man, 1985) has been often applied to
logically incorporate the interaction among thedebral elements with the help of expected
maximal utility (also called logsum variable or limsive value) (e.g., Eymann & Ronning,
1992; Seddighi & Theocharous, 2002; Hong, Kim, Jdadee, 2006). In this study, three
level nested logit model is adopted to jointly gmal tourist’'s three interrelated choice
(whether to travel, destination choice, travel moleice).

(4) Latent class model: As mentioned above, théeddsgit (NL) model (Ben-Akiva

& Lerman, 1985) has been often applied to jointgsaribe the choices of two or more
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behavioral elements. However, in reality, there iy existing different nested choice
structures among different tourists. In the casdestination and travel party choice, the NL
model can be used to represent these two choidegiways, depending on how to allocate
the choice of travel party (or destination) to ertbipper or lower level. This study attempts to
use the latent class (LC) modeling approach toessrt such heterogeneous nested choice
structures, by assuming that tourists belong todifferent structures at certain probabilities.

(5) Universal logit model: Standard utility maxiration choice models, like the MNL
model, can be extended to include constants antwés of other alternatives in the utility
function of the alternative in question, as firppked by McFadden, Train, and Tye (1977)
who called this extended model the universal logpdel. Such additional terms, also called
cross effects, can represent corrections on thiagias predicted by the standard Il1A-type
model. This study attempts to represent the infteesf future dependence on tourists’ choice
behavior by applying the universal logit model.

(6) A scobit based discrete-continuous choice mades paper develops a new type of
discrete-continuous choice model to represent stgirtwo interrelated choice aspects (i.e.,
tourism participation and expenditure) simultanépuBo describe the tourism participation,
Scobit model is adopted, which includes a skewpassmeter to relax the assumption that the
sensitivity of individuals to changes in explangtoariables is highest for those who have
indifferent preferences over participation and panticipation. Tourism expenditure is
represented by a regression model. As the unolsséaetors in these two behavior aspects
might be interrelated with each other, this studipm@s Lee’s (1983) transformation to
transform the error terms of utility functions ihet two models into a standard normal
distribution, and further develop a scobit basextmite-continuous choice model to represent

these two interrelated choice aspects simultangousl|



Chapter 1 14

(7) A multiple discrete-continuous extreme valueD@®EV) model: Bhat (2008)
developed a multiple discrete-continuous extrenteev@MDCEV) model, which has several
advantages over other existing models. It can aoootate different baseline marginal
utilities, corner solutions, and satiation effef@sminishing marginal utility). With these
advantages, it is expected that MDCEV model mighapplicable to the analysis of tourist's
time use behavior, which is characterized by theiaggh of two or more activities
simultaneously. Therefore, this study proposes @dplyait to represent tourists’ time use
behavior, aiming to explore the influential factéostourist’'s time use behavior in a more
convincible way.

The methodologies adopted in this thesis are suimethin Table 1-1.
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1.5 Contribution

This study contributes by building a model systamg which all the major choice aspects
related to tourist behavior, including tourism papation behavior, destination choice, travel
mode choice, travel party, activity participatioime use, and tourism expenditure are
incorporated. In addition, this study also ideesfi multi-faceted dependencies and
interactions that involved in tourist behavior, gidposes methodologies to represent them
in a systematic way.

In terms of dependencies and interactions in diffebehavior aspects, this study first
identified spatial choice interaction (i.e., intetian between destination and travel mode
choice). Concretely speaking, tourists might chatestination by considering its accessibility,
or they might choose travel mode conditional ondiagtination choice, which will result in the
interaction between destination and travel modeécehdn this thesis, such interactions among
different aspects of tourists’ travel decisions ddneen investigated. This study also takes
account of the interactions between spatial chaiceé resource allocation behavior. It is
expected that a tourist may decide to participataultiple kinds of activities within a tour trip
to satisfy various needs. Existence of temporaktamts forces tourists to decide how to
make effective use of their available and limitiedet during travel. Therefore, tourists need to
decide which activities to participate in and hamd to perform each activity. Since the
planned activities are usually performed at diffiénglaces, constraint of available time may
result in various interactions between spatial cha@nd resource allocation behavior. This
study clarifies tourist time use behavior by corsiag the existence of joint decision-making
mechanism of tourist’s activity participation amthé allocation behavior.

Concerning with temporal dependence, this thessifiels the influence of state

dependence on tourist’'s three-stage choices: tauparticipation, destination choice, and
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travel mode choice. Moreover, this study proposedippropriate method to represent the
influence of future dependence on tourist’s desimachoice.

Regarding social interaction, this study identifiesee aspects of social interaction in
tourist behavior. From the academic perspectivaleitelops a methodology to represent
social interaction in tourist behavior analysisorfrthe practical perspective, since social
interaction could generate “social multiplier” efte incorporating it into tourist behavior
analysis can provide a more accurate evaluatiomtath@ influence of policies on tourist
behavior.

Based on the investigation of the interactions agntrese behavior aspects, this
research can provide some implications for the ldgwveent of a more comprehensive model
system, into which all the relevant choice aspesitged to tourist behavior are systematically
incorporated.

This thesis can also contribute by providing imanottpractical implications. Since
tourist behavior plays an important role in infleamg tourism development and the extent to
which its interaction with the environment is pogtor negative, a thorough understanding
of tourist behavior can provide more appropriatsights for policy making towards
sustainable tourism development. For example, ttegwgsed modeling approach could
helpful to policy makers to quantitatively evaluatee effects of tourism policies or

marketing activities on tourist choice behavioaimore convincible way.

1.6 Structure of the thesis

This thesis is composed of 8 chapters. The strecsuorganized as follows.
Chapter 2 gives a review of existing studies altoutist behavior analysis. Firstly,

studies regarding tourism participation behavice eeviewed. Then, research concerning
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tourist scheduling behavior is described, whicHudes several dimensions: spatial choice,
temporal choice, monetary expenditure, and sodatexts. Next, studies about post-travel
evaluation are summarized. Finally, a review okgnated framework in tourist behavior
studies is given.

Chapter 3 introduces the data used in this stuldsed different types of data sets are
used in this study. The first one comes from a Wwabked questionnaire survey conducted in
Japan in April 2010. The survey included very dethinformation of individual's tourism
behavior in the year 2009 (e.g., how many timeg ffeeticipated in tourism during the whole
year, destination choice, timing, travel mode, éfgearty, duration of stay, expenditure for
each trip) and individual characteristics (e.gnagr, age, occupation, education level, annual
income, marital status, household compositiondesgtial area, car ownership, etc.). This data
is used to analyze tourism participation behawestination choice, travel mode choice, and
monetary expenditure. The second data was colleatte?® major tourism destinations in
Kyusyu, Chugoku and Shikoku regions in the summeP@?2 based on a face-to-face
interview, which is used to analyze interrelatedices of destination and travel party. The
third dataset was collected in the prefecture dfdroin 2007 based on an on-site interview,
which provide very detailed information about tetsi on-site behavior. This data is used to
analyze tourists’ on-site travel pattern and tirae behavior.

Chapter 4 analyzes individual’s decision on whetrarot to participate in tourism. In
this chapter, individual’s choice of tourism pagation is studied based on a Scobit model,
which includes a skewness parameter to relax thengstion made in binary logit model that
the sensitivity of individuals to changes in exjaleory variables is highest for those who have
indifferent preferences over participation and pamnticipation. In addition, two psychological
factors, namely, social interactions and constfiigcts are incorporated into the model based

on the theoretical consideration in the existingréture. The empirical application is
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conducted using the data stemmed from a web swaegucted in Japan in 2010. Using this
data the impacts of several attributes on partimpadecisions in tourism are investigated.
This chapter is based on the paper publishedsan Transport Studie§Wu, Zhang,
Fujiwara, & Chikaraishi, 2012).

Chapter 5 deals with tourists’ multi-stage choiaglich includes two parts. The first
part aims to get a better understanding of hetexe@es interactions between destination and
travel party choices in tourism. For this purpogegs chapter attempts to simultaneously
represent these two choices by integrating theeddsgit model with the latent class modeling
approach, which is used to accommodate two typassied model structures. The second part
jointly analyzes tourist’s three interrelated cleoferhether to travel, destination choice, travel
mode choice) and examine the influences of stgtertence as well as other factors on these
three choices. In this chapter, the joint choicéhoée components is analyzed using a nested
logit (NL) model, which includes three levels: first level is tourism participation choice, the
second one is destination choice and the third isrteavel mode choice. The NL model
incorporates the interaction between different ch@imensions with the help of an inclusive
value, which is, in fact, the maximal utility ofetalternatives in the choice set of the lower
level nest. To examine the influence of state ddeeoe, lagged endogenous variables are
included into the model. This chapter is writtersdxh on the papers published Tiourism
Managemeni{Wu, Zhang, & Fujiwara, 2011a) andansportation Research RecofWu,
Zhang, & Fujiwara, 2012b).

Chapter 6 is concerned with interrelated choiceetdying tourist’s multi-destination
behavior. A new destination choice model is devetbfpased on the concept of future
dependence, which argues that choice of a destimdtiring a tour is influenced by choices of
other destinations that will be visited later. Thedel is built within the universal (or mother)

logit model framework and it is especially suitatdgepresent the choice behavior with many
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destinations, which are difficult to be representisthg traditional nested logit model. The

results of analysis empirically confirmed the effeeness of the proposed modeling approach,
using a questionnaire survey data collected inofioRrefecture, Japan in 2007. It was also
revealed the influential factors that affect thdtirdestination choice behavior. The content of

this chapter comes from the paper publishedsra Pacific Journal of Tourism Research

(Wu, Zhang, & Fujiwara, 2012a).

Chapter 7 focuses on tourist resource allocatiooisams, which include both
long-term and short-term aspects. The long-termsgtet concerns when to go for a travel,
how long and how much to spend on a trip. The sieonh decision mainly refers to the
decisions during the travel (time and money allocatiuring travel). This chapter includes
two parts. The first part investigates monthly teinr expenditure behavior (long-term aspect).
The second part analyzes tourist time allocationmsite activities (short-term aspect).

The existing research has a lot of problems inesgmting tourism expenditure as a
decision which is independent from the decisiopanticipation in tourism. The former part of
this chapter attempts to represent these two desissimultaneously. This is done by
developing a new type of discrete-continuous choioelel which incorporates the correlation
between these two decisions and represents themnitaimaously. To describe the tourism
participation, Scobit model is adopted, which ingds a skewness parameter to relax the
assumption made in the popular Logit and Probit elethat the sensitivity of individuals to
changes in explanatory variables is highest fos¢hwho have indifferent preferences over
participation and non-participation. An empiricahadysis is carried out using the data
collected from a web-based survey conducted inJapa2010. The results confirm the
interaction between tourism participation and exieme. Furthermore, Scobit-based model is
proved to be superior to Logit-based model. Finafifluential factors affecting both tourism

participation and expenditure are also examined.
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In the latter part of chapter 7, tourist’s time bs&avior involving multiple activities is
analyzed by using a multiple discrete-continuousreeme value (MDCEV) model. The
MDCEV model is applied because it has several adg®as over other existing time use
models, including the joint representation of ma#pttion in multiple activities and the
allocated time, diminishing marginal utilities (saion effects), and different baseline utilities.
Application analysis is carried out using a datected from tourists in Japan. Influential
factors related to time use in 7 activity categpeaee explored. Concretely speaking, individual
attributes including age, employment status, redidearea, travel experience, and trip-related
attributes including travel mode, travel party,vetaseason are found to be important
influential factors. It is also observed that thed| of satiation is high for shopping activities
and low for sport and hot spring activities. Thestps based on the paper publishedanrnal
of the Eastern Asia Society for Transportation #&sidVu, Zhang, & Fujiwara, 2011b).

Chapter 8 summarizes the findings of this thesid,directions for future research are

discussed.
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2.1 Tourism generation

Tourism generation is one of the most importanteefsp in tourist behavior analysis.
Understanding why people travel and what factofisi@mce their travel intention is essential
to tourism planning and marketing. A considerablenber of studies concerning tourism
generation are focusing on tourism motivation. Mation is an internal drive which pushes
the individual to do things in order to achieve stinmg (Harmer, 2001). Dann’s (1977)
tourism motivation theory argued that there are tagiors in a decision on travel: the push
factors and the pull factors. The push factorspagehological motives explaining the desire
for travel, while the pull factors are motives aed by the destination. Such “push and pull”
motivation theory states that people travel becdélneg are pushed by their internal motives
and pulled by external forces of a destination.ngyton (1979) extended Dann’s motivation
theory by identifying nine motives, seven classifes socio-psychological or push motives
and two classified as cultural or pull motives. Banty, Iso-Ahola (1982) identified two
types of push and pull factors: personal and imtesgnal factors, and suggested that people
are motivated to travel to leave behind the persamnainterpersonal problems of their
environment and to obtain personal or interpersamalards. And another approach
developed based on tourist motivation theory isré&s (1993, 2005) travel career ladder
approach. The travel career ladder describes dlaist motivation consists of five different
levels: relaxation needs, safety/security needdatioeship needs, self-esteem and
development needs, and self-fulfillment needs.

To understand tourism motivation in a systematid treoretical way, some studies
employ the Theory of Planned Behavior (TPB) (Fig2+®) to explain travel intention (Ajzen,
1991). The TPB proposes that intentions to perferngertain kind of behavior can be

predicted by attitudes, subjective norms, and peedebehavior control. In the context of
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tourism, attitudes are the overall evaluation o tburism participation behavior, which
comprise two elements: beliefs about the likelyssmuence of tourism participation, and
values attached to the consequence. Subijective isottme influence of others about whether
to engage in a certain behavior (Ajzen, 1991). daick(1991) argued that interpersonal
influence plays a significant role in individuati@vel intentions. Specifically speaking, what
others think or do (social norms) have the potémntianfluence travel intentions. Similarly,
Lam and Hsu (2006) found social nhorms to be an mapb factor in influencing tourists’
intentions to visit a certain destination. In aduoht other tourism research (e.g. Beerli &
Martin, 2004) has provided evidence that word-ofutho(WOM) information derived from
sources such as friends or family can affect im@areeptions of a destination. The TPB also
argues that perceived control over the behavieniimn is likely to be important. According
to Ajzen (1991), control beliefs can impede or litate a certain behavior. Existing research
(e.g., Lam & Hsu, 2006) has confirmed that peragigentrol has significant influence on

intention to visit a tourism destination.

Attitude
toward the
behavior

Subjective
norm

Behavior

Perceived
behavior
control

Figure 2-1 Theory of Planned Behavior (Ajzen, 1991)

In addition to the investigation of travel intemtjotwo major approaches have

emerged regarding actual tourism participation bigna namely, constraint models and
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microeconomic models.

Constraint models define constraints as factorsd #r@ assumed to prohibit
participation in tourism (Jackson, 1991). In thesedels, constraints are classified into three
categories: intrapersonal ones, reflecting an iddai’s psychological state (e.g. stress,
anxiety or depression), physical state (physiaaitétions or illnesses) or cognitive skills;
interpersonal ones, which are associated with aotem and interpersonal relations (e.g.
being unable to find a travel partner); and, fipaitructural ones, which stand between a
person’s leisure preferences and real participafteed in with the stage in the family
lifecycle, the economic cost of the activity, tinetc.). These constraints are ordered
sequentially so that each level of a constrainttneither not exist or be overcome before
going on to the next level (Crawford, Jackson, &6ey, 1991). In explaining this hierarchy,
Crawfordet al (1991) contended that there are psychologica@ntations that may prevent
individuals from experiencing higher level congttai Therefore, individuals who are most
affected by intrapersonal difficulties would beddsgkely to participate in a given leisure
activity and thus would not reach higher order ¢@msts (interpersonal and structural).
However, there are some studies arguing that tbesstraints were interactive rather than
hierarchical (Daniels, Rodgers, & Wiggins, 2005|b@éit & Hudson, 2000). Many of these
models have been applied to specific tourism awsvilike skiing, camping, golf, or
adventure or risk activities (Gilbert & Hudson, 2J0or to specific segments of the
population with characteristics that are potentiakstrictive, such as an advanced age,
gender-related constraints or illnesses (Dare¢lal, 2005). However, most of constraint
models only provide theoretical or descriptive perdives, rather than the methods of

behavior modeling and demand forecasting.
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Intrapersonal Interpersonal Structural
Constraints Constraints Constraints

Leisure Interpersonal Participation Or
Preferences Coordination non-participation

Figure 2-2 A Hierarchical Model of Leisure Congtitai (Crawfordet al,, 1991)

A different approach to tourism participation, tltauld be use for tourism demand
forecasting, is microeconomic model. These ardtyutthaximizing choice models in which
tourists’ choice of participation is influenced bgveral factors. In these studies, factors such
as income (Fleischer & Seiler2002; Mergoupis & Steuer, 2003), age (Nicolau &gV
2005a), education level (Melenberg & Soest, 1986alth condition (Alegre, Mateo, & Pou,
2010), number of children (Hellstrom, 2006), housdhsize (Hellstrom, 2006; Nicolau &
Mas, 2005a), residential area (Nicolau & Mas, 2003eaffic condition (Stemerding,
Oppewal, & Timmermans, 1999) are found to be inftisd to tourism participation.
However, most of these studies adopted a binary fogdel or probit model to deal with
participation choice. The logit or probit model iefily assumes that the sensitivity of
individuals to changes in explanatory variablesighest for those who have indifferent
preferences over participation and non-participatido solve this problem, Wu, Zhang,
Fujiwara, and Chikaraishi (2012) adopted an alti&reanodel, named Scobit model, which
includes a skewness parameter. They empiricallyircoed the effectiveness of the Scobit

model in representing tourism participation.
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2.2 Spatial choice

Spatial choice usually has several different lebalsed on spatial scale: destination choices,
mode/route choices, during-travel activities suglst@aopping, dining, etc.

Tourist destination choice is a key element in tifavel decision-making process.
There are a large number of studies focusing orldping models in tourism to describe
how the destination decision is formulated (HongnKJang, & Lee, 2006; Morley, 1994;
Moutinho, 1986; Nicolau & Mas, 2005a; Seddighi &ebcharous, 2002; Um & Crompton,
1990; Woodside & Lysonski, 1989). Most of these mledhave developed from the consumer
behavior research, such as the Howard and Shetdelni1969) and Narayana and Markin’s
model (1975), which suggested the decision making marrowing down process that led to
the concept of choice sets. In the context of syayithe destination choice can be understood
as a process during which tourists reduce the nurobealternatives from their early
destination choice set to the consideration set famally to the late set. Such kind of
narrowing down process is affected by both intearad external forces (Crompton, 1992;
Um & Crompton, 1990; Woodside & Lysonski; 1989).cBetly, Jang, Lee, Lee, and Hong
(2007) expanded the individual choice set modelat@ouple’s choice set model that
incorporated the interaction between couples whey thoose a honeymoon destination.

Instead of modeling destination as a one-stageceh@ome studies proposed that
tourism decision making is a hierarchical procéss.example, Eymann and Ronning (1997)
considered a natural hierarchy in destination ahowhich distinguished a first stage that
differentiates vacation or no vacation; a secoadestwhere vacation modes can be classified
as domestic and foreign; and a third stage whenests choose a foreign country. Different
from Eymann and Ronning’s (1997) study, Nicolau &mals (2008) suggested that tourist

choice is a multistage process which includes teeistbn of whether or not to take a



Chapter 2 29

vacation and type of destination.

In order to understand determinant factor thatusrilce tourist destination choice,
most of the existing studies employed discrete aghonodels under the principle of random
utility maximization (Ben-Akiva & Lerman, 1985). Ithese studies, tourists’ destination
choice behavior has been examined to be influernmedarious factors, which can be
generally classified into three categories:

1) Decision maker-specific factors: Existing stwde®nfirm that age, gender, marital
status, income, education, occupation, residewits household size, car ownership and
lifestyle have great effects on tourist’s destimatchoice (Ankomah, Crompton, & Baker,
1996; Nicolau & Mas, 2005a; Seddighi & Theochard¥)2; Van Raaij & Francken, 1984).
In addition to such objective factors, some stugiasw that personal values should be used
to explain why consumers choose a particular lonafVan Raaij & Francken, 1984), and
other studies emphasize the importance of traveivateon on destination choice (Hsu, Cai,
& Wong, 2007; Kim & Chalip, 2004).

2) Alternative-specific factors: These factors ud# the attributes of destinations (e.qg.
attractiveness of destination, tourism resourcejlifia fare, quality services) and the
accessibility of destinations (e.g. available ttaweode, travel distance, travel fare)
(Ankomahet al, 1996; Awaritefe, 2004; Nicolau & Mas; 2006; Segd & Theocharous,
2002; Van Raaij & Francken, 1984).

3) Situational factors: These factors include weasituations: some studies included
climate as a factor to influence tourist behaviBugenio-Martin & Campos-Soria, 2010;
Stemerdinget al, 1999); cultural situations: Kozak (2002) exandirdifferent behavior of
tourists with different cultural background; socstiuations: studies conducted by Seddighi,
Nuttall, and Theocharous (2001) investigated thpaich of political instability on tourists’

destination choice; and so on.
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So far, most of the existing studies concerninghwdurist destination choice are
based on the assumption that tourists go to aesidgktination. The attempts to explore
multi-destination choice are limited to a few stsgliLue, Crompton, and Fesenmaier (1993)
guestioned the practice of modeling pleasure tpsingle destination trips, and offered a
conceptualization of the role and structure of madistination pleasure trips. The study
developed a four-cell typology of pleasure tripsdzhon number of destinations visited and
the trip purpose. Hwang, Cretzel, and Fesenmai@@gp examined international tourists’
multi-city trip patterns within the United StateBhe study focused on differences in the
structure and directionality of tourists’ multisgipatterns including what cities, how many of
them, what combinations of them. Moreover, the texgsresearch on multi-destination tour
trips has mainly been conducted by an inductivehoulogy, using the mapping or listing of
destinations (Lew & McKercher, 2002). There arewa ttudies dealing with tourist’s choice
mechanisms in multi-destination trips. An excepi®ithe study by Wu, Zhang and Fujiwara
(2012), which adopted the universal logit modelnmfeavork to accommodate future
dependence in tourists’ multi-destination choice.

In addition to destination choice, travel mode aodte choice is another important
aspect of tourist spatial behavior. Considerahldies have been conducted to investigate the
determinants of tourists’ travel mode choice. Factthat are identified to have great
influences include travel distance, presence ofddm and accommodation type (Van
Middlekoop, Borgers, & Timmermans, 2003); cost, \amence, and flexibility of travel
modes (Anable & Gatersleben, 2005); congestioreafloy roads (Dallen, 2007); travel time,
parking fees, transit costs, and frequency of ses/(Kelly, Haider, & Williams, 2007). Still,
many researchers have recognized that it is natopppte to model tourists’ travel mode
choice independently from destination choice. Faangple, Fukuda and Morichi (2002)

found out that there exist interaction between istsirdestination and travel mode choice.
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LaMondia, Snell, and Bhat (2010) discussed the sgigeto jointly model tourist's travel
mode and destination choice.

Tourists’ route choices include the routes to tastithation and within the destination.
Enriching the knowledge of tourists’ route choisamportant not only to tourism destination
management, but also to infrastructure and tramsgevelopment. However, such an
important aspect of tourist behavior is much lasslied. According to Lew and McKercher
(2002), tourists’ route choice can be complex bseanf the wide diversity of routes from
which tourists can choose. To simply such compjexseveral studies identified different
types of tourists’ trip itineraries (Lew & McKerche2002; Lueet al, 1993; Mings &
McHugh, 1992; Oppermann, 1995). The model attertptieal with tourists’ route choices
can be found in a few studies. Fujiwara and Zha2P@0%) developed a nested paired
combinatorial logit (NPCL) model to represent tstsi destination and route choice that
accommodate the similarities between different esut Kemperman, Borgers, and
Timmermans. (2009) developed a model of touristpphmy route choice behavior to
investigate differences in various types of touslsbppers.

Stopping behavior is also one of relevant issugpatial choice. As argued by Wansink
and van Ittersum (2004), travel itself is motivatednitiated by traveler’s primary need and
in contrast, stopping decisions during the traeslutt from the identification of secondary
needs. Understanding what needs influence a trévestopping decision will enable
operators of visitor information centers, gas etaj and restaurants to better satisfy these
needs by choosing better locations, services, dgsignd promotions. The relative
importance of an identified need depends on travetaracteristics (Mason, 1975; Muha,
1977; Stewart, Lue, Fesenmaier, and Anderson, 1988)el characteristics (Perdue &
Botkin, 1988; Tierney, 1993), and the primary tlaneed (McKercher, 2001; Oppermann,

1995). For instance, travelers on their way torapdrtant business meeting may attach less
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importance to stretching, than those who travetlerpleasure of traveling. The importance
travelers attach to different needs influences s$h@pping-decision process. To better
understand the stopping-decision processes of stsurconsumer behavior theories on
purchase decision processes were used (Engel, vigdddlck& Miniard, 1993) as basic

guidelines because the stopping-decision procesappear to resemble basic
purchase-decision processes. To gain an understpontltourists’ stopping-decision process,
Wansink and van lIttersum (2004) proposed a gensigping-decision framework to

examine what make tourists interrupt their jouriaeygl make a stop at a particular facility.
McKercher (2001) pointed out that travelers muskentrade-offs between the time they
spend traveling and stopping and the time they eméntually spend at their intended
destination. The more time they spend on the trgvéling and stopping), the less time they

spend at the destination.

2.3 Resource allocation

Time and money are main resources to perform traotivities. Tourist behavior is

constrained due to the availability and scarcityesa of these two resources.

(1) Temporal choices

Temporal choices include both long-term and shewtit aspects. The long-term
decision concerns when to go for a travel and homglto spend on a trip. The earlier
researches on the length of stay in holiday desting are mainly descriptive (Alegre & Pou,
2006). They analyzed the length of stay in difféersggments of tourists (Oppermann, 1997;
Sung, Morrison, Hong, & O’Leary, 2001). Generalhgse research show different lengths of

stay depending on nationality, age, labor statiis,repeat visitation rate and stage in the
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family life cycle. Recently, some studies have rafieed to adopt survival model to
investigate length of stay (Barros & Machado, 20Gakovali, Bahar, & Kozak, 2007;
Martinez-Garcia & Raya, 2008; Thrane, 2012). Thetgdies identified the significant
influence of age, nationality, education, incomeexience, familiarity on length of stay.

The short-term decision mainly refers to the decisimade during the travel. Bull
(1991) suggested that a tourist can allocate timtaree ways: travel to and from destinations,
pure tourism activities, and unallocated time. Sanglies focused on tourist’s travel time
which is spent on journey to and from destinatitnuong and Hensher (1985) found out that
tourists tend to spend less time on journey anitldestinations that are geographically closer.
While Nicolau and Mas (2006) argued that the effexttourists’ travel time are moderated
by tourists’ motivations, which means that traveld can have both positive and negative
effects. In terms of time allocation in pure touarisctivities, there were some studies that
attempt to analyze tourist’s time allocation desmsiising time-budget method (Cooper, 1981;
Fennell, 1996), which is a method of measuring dioeation and sequence of activities
engaged in by an individual during a specific perad time. They recorded activities that
tourist participated in and starting time and fimng time of each activity, from which they
can derive tourists’ space-time patterns. Thesdiefuhave provided some insights into
various aspects of tourist behavior. However, althese studies focused on some specific
activities such as beach-based activities and st#tstical method without considering the
influential factors to tourist’s time use behavior.

To investigate tourist’s time use behavior by espli incorporating behavioral
mechanisms, it is necessary to develop relevantetaod tourism, considering the fact that
such model development has become more and mave acbther fields like transportation
(e.g., Bhat, 2005; Kitamura, 1984; Zhang, Timmersyah Borgers, 2005). Kitamura (1984)

developed a model of daily time allocation to desicnary activities and trips, which was a
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representative work of the earlier utility-theocetbased studies. Zhangt al (2005)
developed a household task allocation and timenusdel based on a multi-linear group
utility function to incorporate the interaction beten household members. Such study is
relevant to tourism behavior, considering that sdypes of tourism behavior are decided at a
household level and depending on the type of toyrl®ousehold members may be involved
in joint decisions differently at different life agjes. Bhat (2005) generalized earlier
utility-theoretic based models and developed a iplaltdiscrete-continuous extreme value
(MDCEV) model, which can accommodate different lhiasemarginal utilities, translation
parameters (corner solutions: zero consumptionach eactivity type), and satiation effects
(diminishing marginal utility), in the context afidividuals’ time allocation in their daily life
activities. He applied this model to analyze indual’s decision on participation in multiple
types of activities (in-home social activities, -@ithome social activities, in-home
recreational activities, out-of-hnome recreationaiaties, and out-of-home non-maintenance
shopping activities) and the duration of time adit@d in each activity.

There were some pioneer studies focusing on tiraespect in tourism. Fujiwara and
Zhang (2005), for example, integrated Becker’'s G)Q@ime allocation theory and a nested
paired combinatorial logit (NPCL) model to represear tourists’ scheduling behaviors
including destination/route choices and time allmea behavior at each touring site. The
advantage of the model developed by Fujiwara arahgl{2005) is that the influence of time
allocation behavior is explicitly incorporated intioe destination choice behavior, whereas
representing activity participation behavior in tirae allocation behavior model is ignored
and the number of touring site was also fixed. Assult, factors affecting tourists’ time use
behavior might be examined in a biased way.

(2) Monetary expenditure

Monetary expenditure has long been recognized &ssential component of tourism
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analysis. A number of studies have been conductechderstand what determines the level
of tourism expenditure. Many studies examined swariexpenditure related to tourists’
socio-demographic and life cycle characteristi¢sis|found out that income influences
tourism consumption patterns (Cai, Hong, & Morrisd®95; Dardis, Derrick, & Wolfe,
1981). Empirical literature shows a positive relaghip between income and expenditure on
tourism (Caiet al, 1995; Dardiset al, 1981). In terms of the relationship between age
tourism expenditures, Dardet al. (1981) show that tourism expenditures decrease age.
With regard to the effect of household size on igsarexpenditures, the effect is uncertain.
Although large household size might be a constr@inindividual to participate in tourism
(Nicolau & Mas, 2005a), it is argued that once ithieal decision of tourism participation is
made, larger households will spend more, given thay may need more servicess a
matter of interpersonal constraints, an increas@emumber of children in the household is
expected to decrease tourism expenditure. Theirmxistudies confirm a negative effect of
the number of children on tourism expenditures @Nia & Mas, 2005b). Marital status is
considered to be a determinant factor in tourispeexiture (Caet al, 1995). In particular,
Dardis et al. (1981) and Caet al (1995) find a positive relationship between tenri
expenditures and marriage. In addition, charadtesiselated to travelling are also found to
have important effects on tourism expenditure. thgortance of length of stay to tourism
expenditures has been shown in various studiesgf@l& Pou, 2004). Distance is an
essential aspect of the consumption of tourismuymtsd Leones, Colby, and Crandall (1998)
found that long distances tour had a positive impacexpenditures.

Most of the existing studies concerning tourismexndture looked at tourists who
had already participated in tourism, in other woritiey do not include non-participation
behavior. Although these studies provided somegimisabout the determinants of tourism

expenditure, they do not consider how people deaidether to spend a certain amount of
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money on tourism or not. If the model is appliedtie whole population, estimates of

parameters will be biased. For example, the comaiuderived from these kinds of studies
that large household size has positive effect amigm expenditure may not be necessarily
true in the whole population. As revealed by Dadniet al (2008), the effect of explanatory

variable on expenditure behavior is different amaiféerent segmentations of the general
population. We cannot generalize the conclusiomfneeople who have participated in

tourism into all population.

Morley (1992) has pointed out that the decisionsvbéther to travel or not and the
level of spending are interrelated. These two dmutss should be model simultaneously.
Although there are many studies concerning thesel laf discrete—continuous choice
behavior in other fields, such as transportationatB32005; Habib, Carrasco, & Miller, 2008)
and marketing (Henemann, 1984), the relevant rekeartourism remains limited. Although
Jang and Ham (2009) present tourists’ two-stepsd®ts: decision to travel and how much to
spend on travel, it still treats these two decisi@s independent behavior and failed to

incorporate the correlation between them.

As argued by some studies, there might exist iotena between tourists’ time and
money allocation. For instance, a number of studietuded the length of stay as an
explanatory variable to estimate the determinarftamonetary expenditure (Davies &
Mangan, 1992; Mok & Iverson, 2000; Mules, 1998)eifHindings suggested that the length
of stay would have positive influence on monetaxpenditure. However, no study has
jointly modeled time use and expenditure beha@wrcept for that of Zhang, Zhang, Wu, and
Fujiwara (2009), who built a utility-maximizing tenuse and expenditure behavior model
based on a multi-linear utility function. The rdsutonfirmed the significant

time-to-expenditure interactions.
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2.4 Social contexts

Social contexts refer to the influence of sociaugs on tourist behavior. In tourism research,
many studies have been conducted on family decisiaking. The husband-wife relationship
has attracted considerable interest. A study byiD&RO76) showed that husbands play
predominant role in mentioning the initial ideatéke a trip, suggesting a destination and
selecting an airline, while the decision on whereggd is a mutual decision. Van Raaij and
Francken (1984) also emphasized the importance aafilf members’ influences on

decision-making process of tourism service purchaaad incorporated the interaction of
household-related variables with individual-relatéattors. Cosenza and Davis (1981)
showed that household members’ involvement apgearary across stages in household life
cycle, and the husband in a household with depeéndeid have the highest relative

influence in joint decisions, for the householdhnald childless couple, the husband and wife
have almost the equal influence. For pre-travelsitaas, the wives are highly involved in

selection of a destination and collection of infatran (Zalatan, 1998). Thornton, Shaw, and
Williams (1997) found that children influence thehlavior of travel parties either through
their physical needs (e.g. arrangement of mealstimeed for sleep) or through their ability
to negotiate with parents. Thus, household membatsract in household travel

decision-making process. On the other hand, Moatifi987) argued that travel decisions
are also affected by the behavior of reference ggourriends and relatives sometimes
provide information to the individual decision-magfiprocess (Gitelson & Kerstetter, 1994).
Coupling constraint, which is a concept proposedinme-space geography (Hagerstrand,
1970) and indicates that a person has to be tageiiie other people at a place in certain
time period, is also a source of social context@ngpton (1981) conducted an interview

about tourist’s interpersonal association in pleastacation, from which he derived four
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kinds of influence of travel party on individualselection of a destination. March and
Woodsides (2005) studied the influence of travettyp&@omposition and size on tourist
behavior. Basala and Klenosky (2001) pointed oat pneference for choosing a destination

could differ according to travel party composition.

2.5 Post-travel evaluation

Tourist satisfaction is important to successfultid@sion marketing because it may affect
expectations for the next visit (Kozak, 2001), andy also have some learning effects on
tourists’ future decisions. Another outcome frome tlpost-evaluation of travel is
word-of-mouth information. The importance of worfiroouth information in travel
decisions has been long recognized by both rese@ardnd marketers (Boulding, Kalra,
Staelin, & Zeithaml, 1993; Zeithaml, Berry, & Panesmman, 1996). Given the vital role of
tourist satisfaction, it is necessary to get advethderstanding of it.

So far, there are a large number of studies fogusin measurement of tourist
satisfaction. Kozak (2001) gave a comprehensiveewewvof the existing research and
identified four approaches: expectation-performanceimportance-performance,
disconfirmation approach and performance-only apgnes. Expectation-performance
approach proposes that tourists are likely to rexectation regarding the tourism service.
They are expected to be dissatisfied if obtainedopmance is less than expected and be
satisfied when expectations are met or exceededutfMwm, 1987; Schofield, 1999).
Importance-performance analysis is to determineclhattributes tourists consider most
important and how well the destination performatinibutes that are considered important to
tourists. Poor performance on important attributesy lead to dissatisfaction (Go & Zhang,

1997; Leong & Tan, 1992). Disconfirmation approacmsiders that a tourist’s satisfaction
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would be determined by the discrepancy betweenotiieome and a comparison level
(Francken & Van Raaij, 1981; Oliver, 1980; Pattaers®000). Performance-only approach
suggests that a tourist is likely to be satisfidiew a service performs at a desired level,
regardless of the existence of any previous expenta(Tse & Wilton, 1988).

In addition to the analysis of the overall leveltoirist satisfaction, more and more
research has been devoting to investigating ateilmyel satisfaction recently (Chi & Qu,
2008; Hasegawa, 2010; Oliver, 1993). Since everyidm destination is composed of
diversified components, understanding touristsistattion with each component is thus
essential to destination managers for improvinglpets and services. A number of studies
have been carried out to investigate touristssfattion with the attractions (Bigne, Andreu,
& Gnoth, 2005; Martin-Ruiz, Castellanos-Verdugo, @viedo-Garcia, 2010; Rojas &
Camarero, 2008), the transportation (Kim & ShinQ20 the accommodation (Tsaur, Chiu, &
Huang, 2002), the shopping facilities (Chang, Yaadu, 2006; Wong & Law, 2003).

Furthermore, some studies attempt to examine tlieeirce of attribute-level
satisfaction on the overall satisfaction. As painteit by Veloutsou, Gilbert, Moutinho, and
Goode (2005), tourists’ overall satisfaction isaggregation of satisfaction with each service
aspect. According to Oliver (1993), attribute datifon has significant, positive, and direct
effects on overall satisfaction. Likewise, many estistudies also found out that tourists’
satisfaction with individual component of the deation leads to their overall satisfaction
(Chi & Qu, 2008; Hsu, 2003; Mayer, Johnson, Hu, &e@, 1998). Following this idea,
Pizam and Ellis (1999) represent tourists’ ovesallisfaction as a function of satisfaction
with the individual elements of the destinationclstas accommodation, weather, natural
environment, social environment, etc. Similar itkealso adopted in some studies to develop
tourist satisfaction index (e.g., Song, Veen, LiC&en, 2012).

Another focus in tourists’ satisfaction research tis clarify the influence of
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satisfaction on loyalty. Repeat visit or positiveord-of-mouth (WOM) information are
usually referred to as tourist loyalty in the exigt literature. Researches regarding the
relationship between tourist satisfaction and ievoghavior suggest mixed results. Some
studies confirmed that tourist satisfaction hasnifitant positive influence on revisit
behavior (Bigne, Sanchez, & Sanchez, 2001; Bowefi12Kozak 2001; Kozak &
Rimmington, 2000), while others recognized that ynurists indicated no intention to pay
second visit even though they were satisfied withrtexperience (Decrop, 2001; Gitelson &
Crompton, 1984; Lee, Petrick, & Crompton, 2007). é&gplained by Plog (1994), novelty
seeking is an important motivation of tourist, maoyrists might be unwilling to revisit the
same destination due to time and cost constraittwever, compared with ordinary products,
where the repeat purchaser expects exactly the gamedestinations have several unique
aspects (Lehto, O’Leary, & Morrison, 2004). Revisghavior does not necessarily mean
tourists tend to repeated exactly same tourismaditms. Word-of-mouth (WOM)
recommendation is another result of tourist sattgfa. It is generally believed that
satisfaction leads to positive WOM recommendatlortourism industry, there are empirical
evidences that tourists’ satisfaction is a strardjdator of their intentions to recommend the
destination to other people (Bramwell, 1998; Kozak01; Kozak & Rimmington, 2000;
Ross, 1993; Yoon & Uysal, 2005). If tourists arasfieed, they are more likely to share their
positive traveling experience with their friendsdarelatives. Word-of-mouth (WOM)
recommendation is especially critical in tourismrkeding because recommendations by
previous visits can be taken as the most reliabierimation sources for potential tourists

(Yoon & Uysal, 2005).
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2.6 Integrated analysis framework

Since tourist choice behavior is composed of soynwuwice aspects and have to deal with
spatial and temporal constrain and some uncertatnsyargued that tourist choice behavior

is a multi-dimensional process, and its decisiotkinta mechanisms are complicated. It is

expected that decisions about these dimensiongtwvior are interrelated from contexts to

contexts. To systematically and logically represigse interactions and dynamics across
space and over time, some integrated approacheseaded.

As mentioned by Sirakaya and Woodside (2005), drtbeofirst foundational models
of travel decision-making is that of Clawson andet&th (1966), who proposed an outdoor
recreation experience model with five-phase degismaking process starting with the
anticipation phase, followed by travel to actuét son-site experiences and activities, travel
back, and concluding with recollection of experienc

Woodside and MacDonald (1994) introduced a conoépip frame, which described
a set of interrelated travel choices (i.e., desitma route/mode, accommodation, activity
performance, and visiting shops) that are mad#fateht points in time.

Dellaert, Ettema, and Lindh (1998) proposed a cptuz framework to represent and
understand multi-faceted tourist travel decisidra tnvolve subsequent choices for different
facets of a single trip as well as the constrding may limit the number of feasible travel
alternatives, and empirically identified some iat#ions in the following choice process after
deciding to go travel: (1) pre-travel choices (degton, accommodation, travel party, travel
mode, departure time for and duration of travehd g2) during-travel choices (special
attractions to visit, travel route to follow, day-dlay expenditure, and rest and food stop
locations and timing). Dellaeet al. (1998) argued that to account for the above iotemas,

multidimensional choice models like the nestedtlagiprobit type models can be applied.
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Since these choice models cannot directly incotpoitaming decisions, they further
suggested applying hazard-based duration modejs Hensher & Mannering, 1994). Their
suggestion is very operational and practical, hasé duration models are statistically
oriented and cannot properly reflect the behaviorathanisms in timing decisions.

King and Woodside (2001) made a qualitative contpagaanalysis of travel and
tourism purchase-consumption system, which is gaggience of mental and observable steps
a consumer undertakes to buy and use several pgsoftucwhich some of the products
purchased lead to a purchase sequence involvirgg ptbhducts and conclude that travelers’
decision-making behaviors have various behaviorsppeets in relationships that are
interactive rather than linear. King and Woodsig@QO(l) also conceptualized a framework of
purchase-consumption system in leisure travel €id+3), which starts with information
search and use, followed by three sequential level®l 1 with choices of destination,
activity and attraction, level 2 with choices otammodation and mode/route to destination,
and level 3 related to on-site shopping and dinbielgavior, and choice of mode/route in and
around destination. Post-travel evaluation is alsacluded in the proposed
purchase-consumption system in leisure travel. \&oledand Dubelaar (2002) extended the
King and Woodside’s model by defining a tourism fuimption system as the set of related
travel thoughts, decisions, and behaviors by areliemary traveler prior to, during, and
following a travel, and showed that there existawdral patterns among visitors to one

destination.
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Figure 2-3 Framework of Purchase-Consumption Systdmisure Travel
(King and Woodside, 2001)

2.7 Position of this thesis

To date, various models describing a certain aspetdurist behavior have been proposed.
However, research about the simultaneous reprassntaf multi-faceted choice aspects
remains limited. This study aims at filling in thgap by systematically representing the
dependencies and interactions in tourist behaaid, incorporating all the important choice
aspects of tourist behavior into a model systermc@ely speaking, this study will analyze
tourism participation behavior by considering timfluence of various factors, including
individual and household characteristics, socigdractions and constraint effects; investigate
tourist multi-stage choice process, including twteirelated choice aspects of destination
and travel party, and three interrelated choices@tspof tourism participation, destination
choice, and travel mode choice; analyze touristgltirdestination choice with future
dependence; represent tourism participation andistou expenditure simultaneously;
examine tourists’ time allocation decisions on @asi activities during travel.

Several modeling approaches are proposed in tindy.sTourism participation choice

is analyzed based on a Scobit model, which inclialeskewness parameter to relax the
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assumption made in binary logit model that the isentg of individuals to changes in
explanatory variables is highest for those who hadédferent preferences over participation
and non-participation. Focusing on the choice atgon between travel party and destination,
the latent class modeling approach is introducéal time nested logit modeling framework to
simultaneously represent the heterogeneous nelst@decstructure. Three level nested logit
model is adopted to jointly analyze tourist’s thieeerrelated choice (whether to travel,
destination choice, travel mode choice). The madldat incorporates future dependence is
developed to represent the multi-destination chance tour trip. A discrete-continuous
choice model is developed to represent touristg’ itwerrelated choice aspects (i.e., tourism
participation and expenditure) simultaneously. Thaltiple discrete-continuous extreme
value (MDCEV) model is employed to represent tdisrisme use behavior with multiple
activities.

The research content of this thesis is summarizé&iigure 2-4.
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Figure 2-4 Research Content of the Thesis
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In order to analyze multi-faceted tourist travecidmns, different types of data sets are
needed. Concretely speaking, a representative saofpthe whole population, including
participants and non-participants, is requiredhigestigate tourism generation; to understand
tourists’ scheduling behavior, it is necessarylitam information about actual tourism trips,
including where to go (destination choice), when &ow to go (travel season and travel
mode choices), with whom to go (travel party chpi@nd so forth; to understand tourist’
on-site behavior, the detailed information aboultrigis’ on-site choice is needed, including
visited attractions, within destination route cl&itme and money allocation, etc. Obviously,
it is difficult to include all the information in aingle survey. Therefore, three data sets are
used in this study. The first one is derived fromveb-based questionnaire survey conducted
in Japan during April 2010, which included informoat of individual’s tourism behavior in
the year 2009. This data set will be used in Chiapte¢he second section in Chapter 5, and
the first section in Chapter 7. The second oneasfiscted at 29 major tourism destinations in
Kyusyu, Chugoku and Shikoku regions in the summeP@?2 based on a face-to-face
interview. This data set will be used in the fisgction in Chapter 5. The third one was
collected in the prefecture of Tottori in 2007 ldhsm an on-site interview, which provide
very detailed information about tourists’ on-sitehbvior. This data set will be used in

Chapter 6 and the second section in Chapter 7.

3.1 Aweb-based questionnaire survey in Japan

For the purposes of this study, we conducted a besled questionnaire survey in Japan in
April 2010 with the help of an Internet survey cang, who had more than 1.4 million
registered panels at the time of survey. Resposdemtre randomly selected from the

registered panels by considering the distributiohage, gender, and residential areas (here,
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refer to prefectures) across the whole populatrodapan. We argue that such web-based
survey is the most effective way to control the geemcomposition which can hardly be
achieved by other methods. We cannot deny thetli@ce are some sample selection biases;
however, considering that the Internet usage raf@apan reached 75.5% in 2010, the Internet
is an acceptable media to conduct such surveysitihey included very detailed information
of individual’s tourism behavior in the year 208@&spondents were first asked whether or not
they went on holiday trip of more than one nighthe year 2009. If the answer is yes, the
respondents were asked specific questions abouy énes they took, including destination
choice, travel date, motivation, travel mode, ttawme, travel party, duration of stay,
expenditure, satisfaction, and difficulties theyfronted during traveling. If the answer is no,
the respondents were asked to report the congréantarticipate in tourism, including
intrapersonal (e.g., lack of interest, health peoid), interpersonal (e.g., constraint of
partner’s time), and structural constraints (e.tack of money, lack of time).
Social-demographic data were also collected inalgidjender, age, occupation, education
level, annual income, marital status, householdpmsition, residential area, car ownership.
As a result, 1,253 questionnaires were obtained Whs the first time in Japan to conduct
such relatively large-scale and balanced retrogmestirvey to investigate tourists’ behavior
in a year.

The individual characteristics are summarized ihl@&-1. It is observed that 64.0%
of the respondents are married, 46.4% have a \giyetegree, 51.8% are employed persons,

and 77.2% have a private car.
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Table 3-1 Summary of Individual Characteristics

Individual characteristic Percentage
Gender

Male 49.6

Female 50.4
Age

< 30 years old 20.3

30 - 50 years old 34.0

> 50 years old 45.7
Occupation

Employed 51.8

Student 3.50

Housewife 21.5

Others 23.2
Education level

Having a university degree 46.4

Having no university degree 53.6
Marital status

Single 36.0

Married 64.0
Household income

<3 million yen/year 19.2

3-8 million yen/year 56.3

>8 million yen/year 24.5
Household size

1 member 18.1

2 members 28.4

3 members 24.9

>3 member 28.6
Car ownership

Have a private car 77.2

Have no car 22.8

Domestic tourism participation

As we only focus on domestic tourism in this stuthg information of international trips is

eliminated. Figure 3-1 shows the distribution @fvel frequency of the sample in the year
2009. In total, 61.3% of the sample participateddomestic tourism. One quarter of
respondents took only one domestic trip. Stillearkable proportion (10%) took more than

three trips in one year period.
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Travel frequency

Figure 34 Travel Frequency for Domestic Tourism Trip in 9

Figure 32 describes the tourism participation percentageach month. One can see that
share is highest for August (17.8%), and lower February (6.4%). The shares in M
September and October are relatively high, whiles¢hin January and June are relati

low.

20%

15%

10%

Percentage

5%

0%
Jan Feb Mar Apr May dJun Jul Aug Sep Oct Nov Dec

Figure 32 Tourism Participation Percentage in 12 Mo

Information source

Figure 33 represents the information sot when the respondents took their trips.
revealed by this figure, two main information seg@re family or friends and previous vi
which take up 42% and 40%, respectively. Thereoahg a small portion of tourists, who ¢

information from Interne (8%) and TV (3%). As some tourists have moren tlome
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information source, the percentages do not sun0®84d

Information Source

45%
40%
® 35%
% 30%
% 25%
O  20%
g 15%
10%
0%
Family or Previous Internet Others
friends visit

Figure 33 Information Source for the Tourism Trip

Motivation

30%
20%
10%
} 2 8 8 l;

Natype ggsgnc Hoy S good Shoppm 200 o, b onlcce? Photogr SIZ;Fts Othep,

Percentage

Chg

Figure -4 Tourism Motivation for Domestic Trips

Tourism motivation
Figure 34 shows the tourism motivation of respondents wduk tdomestic trips. There a
four major motivations for the tourists: naturersae (40%), historic spot (36%), hot spri

(37%), and food (37%). And about a quarter of ttsrare motivated | shopping activities
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A small part of tourists (around 5%) have motivatito visit zoo or botanical garder

concert, take photos, or participate in sport @chis.

Plan period

As for the plan period, more than one third of istsr (42%) made theirlan half to one
month before the trips (Figure5). Around a quarter of tourists took less than weaeks tc
plan their trips. On the other hand, some tousgisnd relatively longer time to plan. Mc
than 20% of tourists plan their trips one to twonths beforehand, and another 10% sg

more than two months to pl:

Plan period > 6 months

month{| <1 week

1-2
months
22%

Figure -5 Plan Period Before Tourism Trips

Destination choice

In the survey, respondents were asked which pratethey visited for their trips. Figure-6
shows the percentage @éstination choice. It is observed that Hokkaidefgxture is ranke
at the first place with 7%, followed by Shizuok&feccture with 6.8%, and Tokyo is rankec
the third place with 6.5%. Nagano and Kanagawaeptafe are also popular destinati

with visit percentage of 6.3% and 5.7%, respecti
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Figure -6 Distribution of Destination Choice
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Travel party

Concerning travel party choice, traveling with fams the dominant travel pattern, whi
takes up 59% shares. Nearly a quarter of tourlioose to travel with friends. Tourists w
travel alone take up a relatively small portion%@4 Only 1% of tourists choose packe

tour (Figure 3-7).

Travel mode
Distribution of travel mode choice is describedrigure -8. Nearly half of tourists choe to
travel by private car. Among the public transpeotaimode, shikansen is the most used tr

mode with 22%, followed by airplane and railwaywit6% and 10%, respectivel

Travel par Travel mode
avel party package tour

1%

alone
14%
with friends
26%

Airplane

16%

Figure 3-7 Distributiorof Travel Party Figure 38 Distribution of Travel Mod:
Choice Choice
Stay length
Figure 39 represents the distribution of stay length foe drnp. As one can see from t
figure, the length of stay is short in general saddore than half of tourists stay only c
night and nearly a quarter twfurists stay two nights. There are only 10% ofigis who sta)

more than three nights.
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Monetary expenditure

Distribution of expenditure for one trip is showied=igure -10. More than two thirds of tri
expenditure range from 20 to 80 thousand yen.rists who spend relatively less (<

thousand yen) take up nearly 20%, and those whe redatively higher expenditure take

14%.

Stay length Expenditure

< 20000 yen

2 nights
27%

Figure 39 Distribution of Stay Length fc Figure 3-10 Disibution of Expenditure fo
One Trip One Trif

3.2 Survey in Kyusyu, Chugoku and Shikoku regior

The survey was conducted by the Kyusyu Regionakeldgment Bureau, Ministry of Lan
Infrastructure, Transport and Tourism, Japan. Ta& dvas collected at 29 major touri
destinations in Kyusyu, Chugoku and Shikoku regiomshe summer of 2002 basen a
face-toface interview. Since each respondent had to anskesrdetailed travel activit
information (e.g., travel mode, accommodation, tinse and expenditure, etc.), subjec
evaluations of several destinations, as well asquel travel prefercce and experience al
the other individual attributes, questionnaire $hbecame lengthy. To encourage

participation, 1,000 Japanese Yen was providechth eespondent as incentive. As a re:
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about 2,500 questionnaires were obtained, inclutheglata of individual characteristics and
travel-related attributes. Individual charactecstinclude gender, age, occupation, annual
income, and marital status, etc. while travel-edadttributes include destination, travel party,

travel mode, and duration of stay, etc. The indigiccharacteristics are summarized in Table

3-2.

Table 3-2 Summary of Individual Characteristics
Individual characteristic Percentage
Gender

Male 514

Female 48.6
Age

Young (< 30) 33.7

Middle (30 - 50) 46.1

Old (>50) 20.2
Occupation

Employee 62.9

Student 12.5

Housewife 18.2

Other 6.4
Marital status

Single 35.7

Married 64.3
Annual income

<4 million yen 58.6

4-10 million yen 25.1

>10 million yen 16.3

Figure 11-14 shows travel-related characterisiicss observed that more than half of the
sample travelled with family and two thirds of tlsample travelled by private car.

Concerning stay length, about one third of theistsitravelled for one day and another one
third travelled for two days. Distribution of exmhture is showed in Figure 3-14. One can

see that nearly half of the tourists spent less 3000 yen.
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Travel party Travel mode

With
friends

3206 Shinkansen

Figure 3-11 Distributin of Travel Part Figure 312 Distribution of Travel Mod
Choice Choice

Stay length Expenditure

> 40000 yen
20%

< 10000 yen

48%

Figure 3413 Distribution of Stay Leng Figure 314 Distribution of Expenditu

3.3 On-site surveyin the prefecture of Tottori

The survey was conducted by the Chugoku RegionaélDpment Bureau, Ministry of Lan
Infrastructure, Transport and Tourism, Japan. Té& dvas conducted in the prefecture
Tottori in 2007 based on a fe-to-face interview Tottori is best known for its sand dur
which are a popular tourist attraction, drawingiteis from outside of the prefecture. T

interview survey was conducted in four seasons sacra year at 16 major touris
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destinations in Tottori. As a result, 761 valid gd@s were obtained, including the data of
individual characteristics and travel-related htites. Individual characteristics include
gender, age, occupation, residential location,while travel-related attributes include travel
party, travel mode, duration of stay and expendijtetc. Especially, tourists were asked to
provide very detailed information of each tourispotsthey visited, the arrival and departure
time, and monetary expenditure on each spot. Tlheidual characteristics are summarized
in Table 3-3. Nearly 60% of the tourists are restddrom other prefectures. And more than

half of the tourists are first time visitors to i prefecture.

Table 3-3 Summary of Individual Characteristics

Individual attribute Percentac
Gende

Male 55.¢

Femals 44.¢
Age

Young (<30 8.2

Middle (3(-50) 40.7

Old (>50° 51.C
Occupatiol

Employet 37.€

Studen 1.2

Housewife 14.7%

Othel 46.5
Residential locatic

Inside the prefectu 41.c

Outside the prefectu 58.7
Travel experienc

Visited Tottori befor 44t

Otherwist 55.k

Figure 11-14 shows travel-related characteristigs.observed that nearly 80% of the sample
travelled with family and more than 90% of the séartpavelled by private car. Concerning

stay length, more than half of the tourists traaekfior one day. Distribution of expenditure is
showed in Figure 3-18. One can see that aboutlortedf the tourists spent less than 10,000

yen and another one third of them spent more tha®0d yen.
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Travel mode

Figure 315 Distribution of Travel Part

Choice

Stay length

> 2 days
16%

Figure 317 Distribution of Stay Leng

Travel party

with friend
17%

with family
78%

Figure 316 Distribution of Travel Mod

Choice

Expenditure

> 40000 yen

27%
- < 10000 yen

37%

1000040000 yel
36%

Figure 318 Distributionof Expenditure
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Chapter 4 Analysis of Tourism Generation Incorporatng the

Influence of Social Interactions and Constraints
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4.1 Introduction

One of the biggest difficulties in tourism behavaoralysis would be in how to deal with the
substantially flexible decision making of tourisratigities. This is also true to the study
about whether to participate in tourism or not. [Suourism participation is usually
influenced by various factors. To explore the igfitial factors in tourism participation
behavior, the utility-maximizing choice models haveen widely applied in the existing
studies. In these studies, factors such as incdfles¢her & Seiler, 2002; Mergoupis &
Steuer, 2003), age (Nicolau & Mas, 2005), educdgeel (Melenberg & Soest, 1996), health
condition (Alegre, Mateo, & Pou, 2010), number bfldren (Hellstrom, 2006), household
size (Hellstrom, 2006; Nicolau & Mas, 2005), resitil@ area (Nicolau & Mas, 2005), traffic
condition (Stemerding, Oppewal, & Timmermans, 1989¢ found to be influential to
tourism participation. However, these studies dbtake account of psychological factors,
which are also found to be influential to touris@rtgipation. For example, the “push and
pull” motivation theory (Dann, 1977) stated thabplke travel because they are pushed by
their internal motives and pulled by external fered a destination. The Theory of Planned
Behavior (TPB) (Ajzen, 1991) proposed that intemsido perform tourism behavior can be
predicted by attitudes, subjective norms, and pesdebehavior control. Some studies
recognized that tourism participation is prohibited a number of constraints including
intrapersonal, interpersonal, and structural camnss (Crawford, Jackson, and Godbey,
1991; Jackson, 1991). Therefore, this study attertgpinclude two kinds of psychological
factors, namely, social interactions and constraffécts into the utility-maximizing choice
models to investigate tourism participation behavio

Over the past few decades, a number of studiestimdconomics and social science

have examined the influence of social interactirodecision-making behavior (Case & Katz,
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1991, Gaviria & Raphael, 2001; Marmaros & Sacerd@®®2; Moretti, 2011; Powell, Tauras,
& Ross, 2005). Social interaction refers to thaitieat individual’'s behavior is influenced by
their reference groups. It has been applied torsévdehaviors, such as youth smoking
(Powell et al, 2005), criminal activity (Case & Katz, 1991), seoh dropout (Gaviria &
Raphael, 2001), job search (Marmaros & Sacerdd@@2)? welfare participation (Duflo &
Saez, 2003), consumption behavior (Moretti, 201d)context of tourist behavior, social
interaction is also confirmed to have importantuahce. The fact that tourist tend to obtain
information from their peer groups and conformhe group norm is well documented in the
literature (Fodness & Murray, 1999; Moutinho, 198A theoretical approach that
demonstrated the influence of social interactiomourist behavior is the Theory of Planned
Behavior (TPB) (Ajzen, 1991). The TPB proposed thatist behavior is influenced by three
factors: attitude, subjective norms and perceivaatrol, in which the subjective norms can
reflect the influence of others on individual's lbglor. Jackson (1991) argued that
interpersonal influence plays a significant roleindividual’s travel intentions. Specifically
speaking, what others think or do (social normsyeh¢he potential to influence travel
intentions. Similarly, Lam and Hsu (2006) found isboorms to be an important factor in
influencing tourists’ intentions to visit a certashestination. In addition, other tourism
research (e.g. Beerli & Martin, 2004) has provigaddence that word-of-mouth (WOM)
information derived from sources such as friendgorily can affect image perceptions of a
destination. These results confirmed that touretavior cannot be fully understood unless
social interaction is taken into consideration.

Concerning the modeling of social interaction, pih@neering work was conducted by
Manski (1993), who identified three aspects of abititeractions. First is endogenous effect,
which means that behaviors of the members in aakgcoup have a causal effect on the

behavior of each individual in that group. Secandividual behavior might be influenced by
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the characteristics of their social group, whicidentified as exogenous social effects. Third,
individuals in a social group behave similarly hesma they have similar unobserved
characteristics or they share a common environmdnth is identified as correlated effects.
The identification of these three aspects has goelty significance because they have
different implications. The endogenous effect iraplthat the behavior of an individual is
directly influenced by his/her social group, whighl generate social multiplier effect. Social
multiplier effect means that the aggregate efféa policy will be larger at the social level
than the individual-level, and can be measured Iy tatio of aggregate effect to
individual-level effect (Glaeser, Sacerdote, & Spkman, 2003). For example, if an
economic incentive is given to some individualgésticipate in tourism, it will increase the
tourism participation percentage of both targetypaion and their social group. However,
exogenous effects and correlated effects do notrgéa social multiplier effect. Exogenous
effects indicate that individuals’ behaviors arfuenced by the characteristics of their social
group but not the behavior of them. Correlated at$ferepresent the unobserved factors
shared by people in the same social group, whicimatamply that individual behavior is
influenced by the behavior of their social groupther. Even though the importance of
distinguishing the exogenous effects and correlategtts from endogenous effects has been
recognized, most of the existing studies built bp tlecision-making models under the
assumption that these two types of social intevastiare not present. Thus, no methodology
has been developed to distinguish the endogentetsfrom the exogenous effects and the
correlated effects. In addition, the difficulty tepresent social interaction also lies in the fact
that individuals are usually influenced by two oone social groups, for example, their
friends, the community that they reside in, andf@ople with similar characteristics.
However, the existing research usually examinedrtfieence of one reference group. This

study aims to fill in this gap by representing thiuence of multiple social interactions on
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tourism participation behavior and incorporating three aspects of social interactions at the
same time.

The second psychological factor that the studyngite to take into account is
constraint effects. Constraint effects are facemsumed to prohibit participation in tourism
(Jackson, 1991), which can be classified into tlusegories: intrapersonal ones, reflecting
an individual’s psychological state (e.g. stresiety or depression), physical state (physical
limitations or illnesses) or cognitive skills; inpersonal ones, which are associated with
interaction and interpersonal relations (e.g. beingble to find a travel partner); and, finally,
structural ones, which stand between a personsureipreferences and real participation
(tied in with the stage in the family lifecycle,etteconomic cost of the activity, time etc.).
These constraints are ordered sequentially soethett level of a constraint must either not
exist or be overcome before going on to the nesell€Crawfordet al, 1991). In explaining
this hierarchy, Crawforeét al (1991) contended that there are psychologicahtations that
may prevent individuals from experiencing highereleconstraints. Therefore, individuals
who are most affected by intrapersonal difficultiesuld be less likely to participate in a
given leisure activity and thus would not reachhleigorder constraints (interpersonal and
structural). However, there are some studies aggthat these constraints were interactive
rather than hierarchical (Daniels, Rodgers, & Wiggi2005; Gilbert & Hudson, 2000). Many
of these models have been applied to specificgouactivities like skiing, camping, golf, or
adventure or risk activities (Gilbert & Hudson, 20 or to specific segments of the
population with characteristics that are potentiakstrictive, such as an advanced age,
gender-related constraints or illnesses (Dareg¢lal, 2005). However, most of constraint
models only provide theoretical or descriptive perdives, rather than the methods of
behavior modeling and demand forecasting.

In the perspective of model attempt, since pawibgn in tourism activities can be
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treated as a binary choice, most existing studikgpted a binary logit model to deal with
participation choice. The application of the lagibdel implicitly assumes that the sensitivity
of individuals to changes in explanatory varialksighest for those who have indifferent
preferences over participation and non-participati@.e., choice probability is 50%).
However, in reality the probability level at whielxplanatory variables have their maximum
impact on a change in choice probability is notassarily 50%. Such potentially unrealistic
assumption is caused by the fact that the choiobafility derived from the logit model is
symmetric about zero utility. In this case, theseaipossibility that the marginal effects of
explanatory variables, which depend on not onlyebimated parameters but also the form
of choice probability, are misspecified.

With the above considerations, the purposes of ghidy are: (1) representing the
influence of social interactions and constraineef on tourism participation behavior; (2)
attempting to adopt an alternative model, whicHudes a skewness parameter to relax the
assumption made in binary logit model that the isentg of individuals to changes in
explanatory variables is highest for those who hadédferent preferences over participation

and non-participation.

4.2 Methodology

4.2.1 Utility function incorporating social interactions

In order to incorporate three aspects of sociarawtions, the utilityJ, that individualn

decides to participate in tourism can be descrased

U, =V, +&, = T PE(d,) + T VE(R,) + oV +112, +&, (4-1)
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Here, E(Jns) indicates the average choice results of socialgsdor individualn,

which is used to capture the influence of endogsnefiect. In the context of tourism
participation decision, the endogenous effect mehas individuals’ tourism participation
decision is directly influenced by the tourism papiation decisions of their social group. For
example, if everyone around them goes to travel thay want to travel as welE(X ) is

a vector of individual characteristics of sociabgp s, which represent the influence of
exogenous effect. Exogenous social effects impht thdividuals are influenced by the
characteristics of their social group, but not clise by their behavior. Furthermore, the
correlated effect is reflected by,. Correlated effect means individuals in a sociaug
behave similarly because they have similar unolesergharacteristics or they share a
common environment. For example, if a city has ement accessibility to tourism facilities,

people in that city are more likely to participate tourism. In this study, this kind of

unobserved effect is represented by the random cpemt v, which is shared by each
member in the same social group. Ands assumed to follow a normal distribution with
mean0 and standard deviatiow, (vs ~ N(0, ¢.*)).

Besides social interactions, individual’s tourisartgipation decision is also expected

to be influenced by other factors. Here, represents a vector of explanatory variables that

directly influence tourism participation behaviancluding individual and household

attributes, and constraint effects, is an error term.

4.2.2 A scobit-based multi-level model

Tourism participation decisions can be treated Bsary choice, i.e., whether to participate

in tourism or not. If we us¥, to represent the choice result of individmalthen tourism
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participation decisions can be given as:

n

|1 u,>0 (4-2)
10 otherwise

Then, the probability that individual chooses tatiggate in tourism is:
P.(Y=D =P(g, >-V,) =1-F(-V,) (4-3)

Here,F indicates the distribution function of error tegmnLetf be probability density

function ofe,. Then, marginal effect @, on the participation probability, is:
oR.(Y, =1)/0z,=n1(-V,) (4-4)

In existing research;, is assumed to follow either a normal distributmra Gumbel
distribution. In both cases, marginal effect wédlach a maximum whe, is equal to zero.
This implies that the change of variablezpiwill have its greatest effect on individuals with

the value oM, equal to zero, or the probabili4 equal to 50%.

However, in reality, there might be heterogeneongial probability among
individuals. This means that the Logit or Probitdabwould result in a misspecification. In

this sense, this study adopts an alternative digian function to address this problem:

1

) = expten)?

(4-5)
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The probability that individual chooses to partaig in tourism can be derived based

on the above distribution function:

1

P(Y,=1)=1-F(-V,)=1-
A E Ak

(4-6)

This model is called as Scobit model, named by &4$P94). Herex is skewness
parameter. When is equal to 1, the model will become Logit modalthe Scobit model,

marginal effect o, on the participation probability, is:

0P, (Y, =1)/0z, = aexp¥, )AL+ exp¥,)) " "n 4-7)

It can be noticed that the marginal effectzpis also influenced by, which will relax
the assumption that the sensitivity of individuéds changes in explanatory variables is

highest for those who has an initial probability50R6.

Then probabilities that individuah chooses to participate in tourism and not to

participate can be derived as:

1

Pn(Yn = 1) =1- T ~
(@+exps PE(d,) + X VE(X) + sV +171Z,))” (4-8)

1
(L+exp(, PE(d,o) + T VE(X ) + SoV, +172,))° (4-9)

R.(Y,=0) =
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The likelihood function is given as follows:

L=&Thﬁaw:g%xaw=of%uqqij$gm@ﬂ% (4-10)
Sn=l

Here, N indicates the total number of samples, add is dummy variable that is

equal to 1 when individua participate in tourism, otherwise 0.

Such kind of model is called as multi-level modehich includes random parameters
that vary at multiple levels. In the case of thigdy, the multi-level variations are random
components that vary across different social groups

To estimate such model, some simulation methodsuapally adopted, such as a
series of Monte Carlo methods and numerical quadraimethods. In this study, a
hierarchical Bayesian procedure based on Markovr¥ante Carlo (MCMC) method (e.qg.,
Train, 2003) is adopted:he method incorporates prior distribution assuorn®iand, based
upon successive sampling from posterior distributbthe model parameters, yields a chain
which is then used for making point and intervdlneations. Draws from the posterior are
obtained using the software WinBUGS (Bayesian eriee Using Gibbs Sampling) (Lunn,
Thomas, Best, & Spiegelhalter, 2000)n the Gibbs sampling, draws of each parameter are
obtained from its posterior conditional on the othgarameters (Train, 2003). The
convergence of the estimation results can be clidegkimg the Geweke diagnostic (Geweke,

1992).
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4.3 Model estimation

4.3.1 Data description

The data used in this study comes from a web-bagestionnaire survey conducted in Japan
in April 2010, as introduced in Chapter 3. The syruncluded detailed information of
individual’s tourism behavior in the year 2009 (glgow many times they participated in
tourism during the whole year, destination chotoeing, travel mode, travel party, duration
of stay, expenditure for each trip) and individahracteristics (e.g., gender, age, occupation,
education level, annual income, marital status,sebald composition, residential area, car
ownership, etc.). Especially, the individuals whd dot participate in tourism reported the
constraints to participate in tourism, includingrapersonal (e.g., lack of interest, health
problems), interpersonal (e.g., constraint of partntime), and structural constraints (e.g.,
lack of money, lack of time). As a result, 1253 sfiennaires were obtained. The samples
were collected according to gender, age and resadl@mea distribution in the whole nation.
In total, 61.3% of the sample participated in dotedsurism during the year 2009.

For those who did not participate in tourism, wkealsabout constraints that prohibit
them from participating in tourism. Each constrason a scale from 1 to 4 (1 is least agree,
4 is most agree). From Figure 4-1, we can seentlbaey constraint is the main constraint for
tourism participation. About 40% of the non-pagamts think money constraint is the most
important constraint (level 4) and another 30% réghas important constraint (level 3).
Time constraint is another significant constraaiiput 30% think time constraint is the most
important constraint (level 4) and about 20% thiméir partner’s time constraint is the most
important constraint (level 4). In addition, abd&# of the individuals think available

information, health problem and lack of interes #ire most important constraints.
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available information
health problem
lack of interest
partner's time constrai [
time constrain ‘
money constrain ] ]

0% 20% 40% 60% 80% 100%

1 m2 3 m4

Figure 4-1 The Constraints to Participate in Tauaris

4.3.2 Explanatory variables

In this study, individual characteristics includimgnder, marital status, education level;
household attributes including household size, tertee of children in household, car
ownership are used as explanatory variables. Becaus attempt to investigate how
constraints will affect individual's choice of tasim participation, the constraints in Figure
4-1 are also included as explanatory variablesceSiwe do not have the data about
constraints level for people who participate inrism, it is assumed that the level of all
constraints for them are 1. Although it would betga strong assumption, this could be
explained by the theoretical model proposed by @ahet al (1991): in their theoretical

model, it is assumed that if an individual encowsita constraint, the outcome will be
non-participation. If this assumption is true, tleel of all constraints for people who
participate tourism should be 1, implying there aceconstraints at all. The advantage of
employing this assumption is that we can easilyothice constraint components into the
existing econometric models and empirically exantiremodel with the typical data set. Of
course, there are different theoretical models, éxample, “negotiation” of leisure

constraints (Jackson, Crawford, & Godbey, 1993) dogs not accept the assumption that the
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outcome will be non-patrticipation if an individuahcounters a constraint. But if we are to
employ such a complicated theoretical framework,wilkalso need the data of constraints
for tourism participants, i.e., how they overconoastraints. How to collect such data would
be a very challenging issue, and it would also bethwexamining tourism constraint effects

with different theoretical assumptions in future.

Table 4-1 Explanatory Variables

Explanatory variable for participation

Gende(dummy variable 1: Male; . Femalt

Marital statu(dummy variable 1: Married; C: otherwist

Education leve(dummy variable 1: having auniversity degres; 0: otherwist
Household siz Number of household memb

Existence of childre (dummy variable  1: havinc achild of school age in househ

0: otherwis:
Car ownershij(dummy variable 1: Owning a private car; : otherwist
Money constrair scale from 1 to
Time constrain scale from 1 to
Partner’s time constrai scale from 1 to
Lack of interest scale from 1 to
Health probler scale from 1 to
Available informatiol scale from 1 to

4.3.3 Social interactions

The existing research suggests that the mechanidnsocial interactions are imitative
behavior of other people, which relies mainly orieexal information sources (e.g., mass
media) and behavior of other individuals. Socidaeiactions might arise through direct
communication (e.g., WOM information from friends)indirectly effect such as social norm

formation in the social space of the individualthis study, we define this social space as the
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prefecture that individual resides in. It might &gued that individual’'s behavior is more
likely to be influenced by the immediate spatiadlity (e.g., a neighborhood). However, it is
difficult to get the information of tourism partpation percentage at the neighborhood level.
In addition, most of policies are implemented ie firefecture level. This study, therefore,
defines prefecture as the social space. On ther dttwed, it is expected that individual
behavior is influenced by not only the general drdout also behavior of homogenous group,
for example, people with similar characteristias.the case of tourism participation, it is
expected that individual’s behavior will be inflied by the people with same income level
or same occupation. Therefore, in this study, therage tourism participation percentages of
prefectures, homogenous income groups and homogaumupation groups are included in
the model to represent the endogenous social effect

Exogenous social effects imply that individuals artuenced by the characteristics
of their reference groups. In order to decide whabhracteristics should be included in this
study, the correlation analysis is conducted. HEseilt shows that average value of education
level, household size and household income at ttefeqiure level have significant
correlation with individual's tourism participatiatecision. Therefore, these three factors are
used to explain exogenous social effect.

Finally, the random components that vary acrossreece groups are included into

the model to represent the correlated social effect

4.4 Estimation results

For the model estimation, MCMC method is employedhis study. The non-informative

prior distributions are given for all parametersda total of 220,000 iterations are carried

out in order to obtain 10,000 draws: the first 20,0terations are used for burn-in mitigate
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start-up effects and the remaining 200,000 itenatiare used to generate the 10,000 draws,
i.e., every 20 iterations are retained. The refltGeweke diagnostic indicate all parameters
are well converged.

To compare the differences of Logit model and Scobodel, we estimated the
models with the Logit structure and Scobit struefuespectively. Estimation results of the
two models are presented in Table 4-2. One cantlsae parameters of most of the
explanatory variables are statistically significaht90% or 95% level. To judge whether the
proposed scobit-based model is superior to thet-llmged model, Chi-square test is
conducted. The Chi-square value is 94.6, which ughmlarger than the critical value 6.64
(degree of freedom: 1) at the 99% confidence letgigesting that the scobit-based model is

better than the logit-based model.

Skewness parameter

The estimated value of skewness parameter is W#2n skewness parameter is equal to one,
the Scobit model becomes the Logit model. Here types of t-test are conducted: one
corresponds to the null hypothearsO and the other ta=1. As a result, it is confirmed that
skewness parameter is statistically different frboth O and 1. Figure 4-2 shows the
probability of participation under two values @f(o=1 anda=0.42). It can be noticed that
when the value of is 0.42, the participation probabilities have ayweifferent curve from

the Logit curve. When skewness parametés equal to 0.42, individuals with participation

probability of 40% are most sensitive to the chaingdtility.
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Table 4-2 Model Estimation Results

Logit-based mod:

Explanatory variable

Scobi-based mod

Parameter t-statistic ~ Parameter t-statistic
Constant term 3.8¢ 1.1C 5.1z 1.2t
Individual and household attributes
Gender -0.3¢ -1.51 -0.4z -1.6C
Marital status 0.41 1.8¢ * 0.4z 191 *
Educational level 0.1¢ 1.9¢ ** 0.1¢ 2.14 **
Household size -0.15 -2.81 ** -0.14 -2.9% **
Existence of childre -0.37 -2.4€ ** -0.37 -2.6¢ **
Car ownership 0.2¢ 1.67 * 0.2¢ 1.84 *
Constraint effects
Money constrair -3.51 -2.18 ** -3.6< -2.25 **
Time constrair -2.84 -2.64 ** -2.87 -2.71 **
Partner’s time constrai -1.84 -1.91 * -1.8¢ -2.01 **
Lack of interest -1.1% -1.9¢ * -1.17 -1.9¢ *
Health probler -0.1z  -1.41 -0.1% -1.5¢
Available informatiol -0.63 -3.1E5 ** -0.6¢ -3.271 **
Endogenous social effe
Prefecture 1.84 1.9C * 1.91 2.5¢4 *
Homogenous income group 1.31 2.74 ** 1.4¢ 2.81 **
Homogenous occupation group 2.31 1.01 2.4: 1.2¢
Exogenous social effe
Education level 0.67 1.6¢€ * 0.6¢ 1.7z *
Household size -0.04 -0.2¢ -0.0t -0.1z
Household income -0.0¢ -0.4¢ -0.07 -0.64
Random effect:
Prefecture variation 0.1¢ 1.8¢ * 0.1¢ 1.9C *
Income group variation 0.07 2.1C ** 0.07 2.0& **
Occupation group variation 0.1z 1.0¢ 0.1t 1.1%
Skewness Paramete 0.4z 6.15 **
Initial log-likelihood -868.51 -868.5:
Converged log-likelihood -462.5’ -415.2¢
McFadden’s Rho-squared 0.47 0.52
Sample size 125¢ 125¢

* significant at the 90% level, ** significant dte¢ 95% level
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Figure 4-2 Probability of Participation under Diéat Values of

Explanatory variables

Focusing on the estimation results of introduceplanatory variables, it can be seen that
parameters of marital status, education level, aanership are positive and statistically
significant at 95% level, while parameters of hawde size and existence of children are
negative. This may be because that married people a partner to travel with; higher
education level can arouse more interest in touaswh allows better access to information
and knowledge of tourism; car ownership provide enconvenience to travel. The negative
parameters of household size and existence ofrehilthean that individuals from a larger
household or household with children might confrdimancial constraints and family
commitments, therefore, would have lower probapiiit participate in tourism. In terms of
constraint effects, constraints of money, timetrngars time, lack of interest and available
information are significant at level of 90% or 95¥his confirms the important influence of
these constraints in individual’s tourism partitipa. It is necessary to eliminate these

constraints to encourage more tourism activities.
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Social interaction effects

From the result, one can see that endogenous sftealts of prefecture and homogenous
income group have positive and significant influesycwhich implies that behavior of the
people from the same prefecture and people withesagome level have causal effects on
the individual’s tourism participation decision. terms of exogenous social effect, education
level show significant positive influence, which ans that individuals are more likely to
travel when they live in a prefecture whose redisi&lave higher education level. This might
be because that higher education level can credtieral environment and stimulate cultural
need that can be satisfied by tourism activitidse €orrelated social effects are represented
by random components that vary across referenaggrd he standard deviations of random
components that vary across different prefectures different income groups are 0.18 and
0.07, respectively, with statistical significansapporting the argument that correlated social
effect should be taken into account. Such effeghtibe caused by some unobserved factors,

such as availability of tourism information, traVi&ng and motivational factors.

4.5 Conclusion

This study analyzed people’s decisions on tourismigpation considering the influence of
social interaction and constraints effects, by gisirScobit model that has a skewed structure,
different from the traditional logit model. The uis have both academic and practical
importance.

From the academic perspective, as the existingarelsehas confirmed that social
interactions and constraint effects have imporiafitence on various aspects of tourist
behavior, we can get a better understanding ofdbhehavior if these factors are taken into

consideration. Concerning the model attempt, ushey Scobit model can measure the
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sensitivity of explanatory variables in a more goway than the logit model.

The effectiveness of the established model is eogtly confirmed. The impacts of
social interaction, constraint effects, as well several individual attributes on tourism
participation are investigated. The model estinmatesults confirm the significant influence
of social interaction on individual’s tourism parpation behavior. Specifically speaking, the
endogenous social effects of prefecture and honmgemcome group show significant
influences to a certain extent. For the exogenousak effect, education level show
significant positive influence. This result meahattthe tourism participation percentage in a
prefecture will increase if the average educatemell in that prefecture increases. In addition,
the correlated social effects within same prefectand homogenous income group are
confirmed to be significant, which states the int@nce of accounting for the correlated
social effects. In term of the constraint effedise empirical results indicate that five
constraints including money, time, partner’s tifaek of interest and available information
have significant influences on tourism participatio

These results have important policy implicationgc&use the endogenous social
effects of prefecture have positive and significarftuences, the policies that aims to
increase or decrease tourism demand would haveatsoailtiplier” effect. In other words,
the effect of a policy intervention will be largdran the individual-level direct effect. In
addition, since constraint effects are confirmedhtwe significant influence on tourism
participation behavior, policies that aims to ehate these constraints should be
implemented to promote tourism generation.

Although this study could somewhat include two iraf psychological factors into
the utility-maximizing choice models to investigateirism participation behavior, there are
still several important future issues. Firstly,ths study use average tourism participation

percentage of social groups as a part of explapatmiables, it is difficult to directly apply
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the model for future prediction. It remains as #urfe task to develop an appropriate
methodology to explore the equilibrium process et microscopic individual behavior
and macroscopic social behavior. Another challemgsues is how to observe the process of
overcoming tourism constraints. This informatiomlcobe used for examining the impacts of
constraint effects on tourism participation with eghwcomplicated theoretical assumptions of
people’s decision making, such as “negotiation’uagstion (Jacksoret al, 1993). In
addition, the constraints that individuals conframght vary across destinations, the current
study should be further improved by segmenting $esnfpased on destinations (e.g.,
domestic and international destinations). Finaftypre explanatory variables should be

included to derive useful policies.
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Chapter 5 Tourists’ Multi-stage Choice Models
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Tourists’ travel decisions usually involve a numbérchoices that are made over time and
across space (Dellaert, Ettema, & Lindh, 1998; Veae & MacDonald, 1993), including
whether to participate in tourism or not, wherayto (destination choice), how to go (travel
mode choices), with whom to go (travel party chpie&d so on. Although the above choices
can be made at different timings, they may intevattt each other. Outcomes of choices that
are made first might influence the choices madeaieatiplly. For example, a tourist first
chooses a destination and then makes a choice cofmexodation considering prices and
available rooms of hotels at the destination. Tioeeg tourists’ choice behavior should be
regarded as a multi-stage choice process thatstertdia number of separate but interrelated
choices. This means tourism decisions can be highhyplex due to the existence of many
interrelated components being decided by decisiakens, resulting in the increase in the
difficulty of tourism behavior modeling tasks.

This chapter includes two parts. The first partagwns with two interrelated choice
aspects, namely, destination and travel party eholdhie second part deals with tourists’

three-stage choice: tourism participation, destmaand travel mode choice.

5.1 Representing tourists’ heterogeneous choices adstination and travel party with an

integrated latent class and nested logit model

5.1.1 Introduction

To represent tourists’ multi-stage choice behavtois important to specify the sequence in
which tourism decisions are made regarding diffedoice dimensions (e.g., destination,
composition of the travel party) (Dellaert, Etter&d,indh, 1998). However, it is difficult to

expect that there is a consistent sequence in walidburists make such decisions. Existing
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studies suggest that the sequence of decision gakanes among tourists and contexts
(Bansal & Eiselt, 2004; Dellaert, Ettema, & Lindl998; Fesenmaier & Jeng, 2000; Hyde,
2004; Hyde & Lawson, 2003; Woodside & King, 200Eurthermore, the above choices
themselves might differ across tourists, i.e., togfeneity might exist. For example, different
tourists might show different responses to the s&actor (e.g., the attractiveness of a
destination), and this type of heterogeneity camepeesented by segmenting the population
based on some observed information (e.g., individttabutes like age and gender), or by
assuming that parameter of the factor follows aagerprobability distribution (e.g., the
mixed logit model). In case of choosing two or mbehavioral elements (e.g., destination,
travel party, travel mode, and accommodation) néb&ted logit model is applicable; however,
if different tourists show different nested chosteuctures, then it becomes problematic how
to specify such nested model structure. Propefdyesenting the behavioral interaction and
heterogeneity is essential to a better understgnaih tourists’ behavior and can be
consequently expected to provide more appropnmights into tourism marketing and policy
decisions. Careful review however suggests a laskich studies in literature (Zhang, 2010).
With this background, this study attempts to depedomodel that incorporates the
interaction between choices of destination andetrparty by reflecting heterogeneous choice
model structures. Destination and travel party @ve important elements of tourists’
behavior (e.g., Dellaert, Ettema, & Lindh, 1998).dAstination choice (or choice of travel
party) can be conceptualized as a tourist’s seledf a destination (or a type of travel party:
e.g., travel alone or travel with other persongyfra set of alternatives. Even though the
destination choice (the choice of travel party)lddoe influenced by various factors (e.g.,
tourists’ individual attributes and attributes @stinations), to represent such choice behavior,
the principle of random utility maximization is wsly adopted. In other words, it is usually

assumed that the tourist chooses the destinathentiavel party) that generates the highest
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level of utility. This study deals with the jointaice of destination and travel party. To
represent such joint choice behavior, the nestegi (L) model could be applied under the
principle of random utility maximization, same & tabove single-faceted choice behavior.
The NL model first groups the choices of destinatnd travel party into two nests, e.g., the
upper level describes the choice of destination twedlower level explains the choice of
travel party. And then, the NL model incorporates interaction between destination choice
and choice of travel party with the help of an ustve value, which is, in fact, the maximal
utility of the alternatives in the choice set oétlower level nest. In reality, there may be
existing different nested choice structures amoifferdnt tourists. To represent such
heterogeneous nested choice structures, one cosidségment the population into several
groups and then build the NL model separately. H@awnet is difficult to decide what kinds
of variables could be used to best segment thelatigu, and the segmentation becomes
more difficult if the same tourist shows differemé¢sted choice structures depending on
choice situations (e.g., the length of holidayandstic or international travel). In this sense,
it is necessary to represent such heterogeneotedng®ice structures in a more flexible and
convincible way. To this end, this study attempténtegrate the latent class (LC) modeling

approach with the NL model in the context of doneesturism of Japan.

5.1.2 Methodology

This study deals with two types of discrete chdiebavior at a disaggregate level (i.e., each
tourist is treated as the unit of analysis): dedtom and travel party. To represent such choice
behavior, discrete choice models built under thacgle of random utility maximization
have been widely applied (e.g., Haider & Ewing, @;98rouch & Louviere, 2004; Huybers,

2003). To jointly describe the choices of two orrenbehavioral elements, the nested logit
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(NL) model (Ben-Akiva & Lerman, 1985) has been oftgplied to logically incorporate the
interaction among the behavioral elements with Hbk of expected maximal utility (also
called logsum variable or inclusive value) (e.gymann & Ronning, 1992; Seddighi &
Theocharous, 2002; Hong, Kim, Jang, & Lee, 2006k NL model can be used to represent
the choices of destination and travel party in tweyys, depending on how to allocate the
choice of travel party (or destination) to eithppar or lower level. Equation (5-1) shows one
type of the NL model, where destination choiceligcated at the upper level influenced by
the choice of travel party, and equation (5-2) shtive other NL model, which has an inverse

model structure where travel party choice is assutode influenced by destination choice.

exp(\/nj + gj/_njg)

Py = P (DR.(]]), R())= 5-1
ig | Zj-exp(\/nj’ + ej‘rnj'g) ( )
. eXpNn + 6 /_n )
Py = R(9)PR.(i[9), P.(9) = e 5-2
) | Zg’ exp(\/ng’ + Hg’/_ng’j) ( )
/—njg = IOg ZQeXp(Vng ) (5_3)
/-ngj = |Og Zj exp(an ) (5_4)
where,
n > a tourist
j () :an alternative of destination choice
g (g’) : an alternative of travel party choice
Vy  :the utility of destinatiof for touristn
Vhg  : the utility of travel party for touristn
I the expected maximal utility of travel party obei(i.e., logsum variable)

.. :the expected maximal utility of destination cle(ce., logsum variable)
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0; . a parameter to capture the expected influenteeél party choice on
destination choice
Oy . a parameter to capture the expected influendestination choice on travel

party choice

It is usually suggested to check whether the pat@migor y is located in the interval
(0, 1) or not in order to meet the principle ofdam utility maximization. However, in reality,
specifying the destination choice as upper level #re travel party choice as lower level
might be suitable for some tourists while the opfgosnodel structure might be more
appropriate for the other tourists. To explicitgcammodate such heterogeneous interaction
between travel party choice and destination chai@e propose to apply latent class modeling
approach (e.g., Zenor & Srivastava, 1993; Swait &eé&ney, 2000) to simultaneously
represent the above two types of nested logit streavithin the same modeling framework.

For choices of destination and travel party, theme only two possible nested logit

model structures, one in equation (5-1) and theeroth equation (5-2). Assume the
probability that each tourist n belongs to eacletgp nested logit structure is equalHgs.
Here, each type of model structure correspondadh &atent class. Since the probability of a
certain alternative (either destination or travaitp) for each latent class can be defined as
Ln1 andLy, respectively, it is straightforward that the fésg log-likelihood function can be
represented like the way in equation (5-5). Hene, grobability of a certain alternative for
each latent class is defined in the way of likehtio(see equation (5-6)) because it is

unknown to analysts which alternative will be chose not in advance.

LnL =" In(H L, + H ,L,,) (5-5)

0. 0.
L =56 (Fig) ™ Lo =[Mg,5(Fg) ™ (5-6)
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H, =1/Q+ eXp(zk ViZu)), Hp=1-Hy (5-7)

where,Hys is the membership probability that individumbelongs to latent class(s=1, 2),

and each latent class corresponds to a speciftecheboice structurez,, denotes théth

observed attribute to explain each class with patarp, ; P

. and P correspond to

equation (5-1) and equation (5-2) respectivady, and J,; are dummy variables being

equal to 1 when the combination of alternativar j is chosen, and O otherwise.

The above latent class model with destination @a@ind travel party choice can be
estimated using the Expectation-Maximum (EM) algoon and the Bayes’ Theorem. The
Expectation-Maximization (EM) algorithm is a methéar getting maximum likelihood
estimates of parameters in models which includebsexved latent variables. EM algorithm
comprises two steps: the expectation (E) step ctesphe expectation of the log-likelihood
evaluated using the current estimate for the |latantbles; and the maximization (M) step
computes parameters maximizing the expected lagihi&od found on the (E) step. Both the
(E) step and (M) step are repeated until convergebetR,<=1 if touristn belongs to latent
classs, andR,<=0 otherwise. The following log-likelihood functias used to estimate the

model.

InL®) =2, > ROINH 0+ > R.OIN(L,(1) (5-8)

Using Bayes’ Theorem, the.{t) at thetth iteration is calculated using the postetior

probability r,t-1):
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1 r(t-1)=max(,(t-1|s #59)

. (5-9)
0 otherwise

R.s(D) ={

o H -0 (-1
S S I

(5-10)
whereH,(t-1), L{t-1) are the latent class membership probability ardlitelihood under

classs, estimated using the parameters atttheh iteration.
5.1.3 Model estimation and results

Data

The data used in this study was collected at 2®@ntaprism destinations in Kyusyu, Chugoku
and Shikoku regions of Japan in the summer of 288%d on a face-to-face interview. To
guarantee the population representative of thecit samples, respondents were randomly
selected at each destination in proportion to tiraber of visitors during the survey season at
each destination zone, reported by official goveental information sources. Since each
respondent had to answer the detailed travel &ctinformation (e.g., travel mode,
accommodation, time use and expenditure, etc.)jestie evaluations of several
destinations, as well as personal travel preferemzk experience and the other individual
attributes, questionnaire sheet became lengthgn€ourage the participation, 1 000 Japanese
Yen was provided to each respondent as incentigea fesult, about 2 500 questionnaires
were obtained, including the data of individual relzderistics and travel-related attributes.
Individual characteristics include gender, ageupation, annual income, and marital status,
etc. while travel-related attributes include desiion, travel party, travel mode, and duration

of stay, etc. Eliminating missing data, 2 050 questaires were used in this study. In this
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study a destination refers to the main destinatiaha tourist chooses to visit during a single
travel. In total, the choice set of destinationaststs of 14 zones, where each zone includes
one or two prefectures. Travel party is divideaititree categories: travel alone, travel with
family members, and travel with friends and oth&te data characteristics are summarized
in Table 5-1. It is observed that “travel alone’cagnted for 15.1%, “travel with family
members” 53.0%, and “travel with friends and oth&3%.9%. The top three of the most
visited destinations were zone 8 (Fukuoka: 15.4%)el O (Nagasaki: 12.4%), and zone 11

(Kumamoto: 10.7%), which are all located in Kyusggion. And, 66.9% of tourists traveled

by car.
Table 5-1 Summary of Data Characteristics
Individual characteristic Percentagg Trip characteristic Percentage
Gender Travel mode
Male 51.4| Public transportation 33.1
Female 48.6| Private car 66.9
Age Travel party
Young (< 30) 33.7| Alone 15.1
Middle (30 - 50) 46.1| With family members 53.0
Old (>50) 20.2| With friends and others 31.9
Occupation Destination
Employee 62.9| Zone 1 (Okayama Prefecture) 3.6
Student 12.5| Zone 2 (Hiroshima Prefecture) 7.2
Housewife 18.2 zone 3;;2?22{&%2? Shimane 5.1
Other 6.4| Zone 4 (Yamaguchi Prefecture 5.8
Household composition zone SSg?ggvgigTokushlma 5.5
Single 35.7| Zone 6 (Ehime Prefecture) 5.7
Married and without child 16.9| Zone 7 (Kochi Prefecture) 5.1
Married and with child 47.4| Zone 8 (Fukuoka Prefecture) 15.4
Annual income Zone 9 (Saga Prefecture) 4.7
<4 million yen 58.6| Zone 10 (Nagasaki Prefecture) 12.4
4-10 million yen 25.1| Zone 11 (Kumamoto Prefecture 10.7
>10 million yen 16.3| Zone 12 (Kagoshima Prefectur 4.6
Zone 13 (Miyazaki Prefecture) 5.5
Zone 14 (Oita Prefecture) 8.7
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Selection of explanatory variables and model perfanance

Based on a preliminary correlation analysis, tratiele from home to destination,
attractiveness of destination (number of visitoes year), and number of tourist spots were
selected as the explanatory variables to desdnbehoices of the 14 zones. Gender, age, and
marital status were selected to explain the chofdeavel party. Since existing studies show
that individuals’ socio-demographic attributes amfluential to latent class membership
probability (Bucklin & Gupta, 1992; Gupta & Chintagta, 1994), this study adopts gender,
age, income and marital status to define the lattags membership probability using the
above-mentioned correlation analysis (see Table 5-2

Table 5-2 Explanatory Variables

Explanatory variables Description

Individual and Household Socio-demographics
Gender (dummy variable) 1 if individual is female, O otherwise
Age (dummy variable) 1 if individual is younger than 30, O otherwise
Income (million yen) annual income (not categorized)

Marital status (dummy variable) 1 if married, O otherwise

Travel Related Attributes(all the continuous variable)

Travel time (minutes) travel time from home to destination
Attractiveness of destination number of tourists to destitien per year
Number of tourist spots number of tourism spots in destination

Estimation results of the developed model are ptesein Table 5-3. One can see that
parameters of most of the explanatory variablestatstically significant at 90% or 95%
level (practically, 95% level is often adopted; lewer, since this is a case study and we want
to find more potentially significant factors, 90%veél is also used in this study). Model
accuracy (i.e., McFadden’s Rho-squared is 0.108disso high but good enough to show the

effectiveness of the proposed model.

Membership probabilities

Income and gender have a significant effect onntieenbership probability at 90% and 95%
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level, respectively. The negative sign of paramitemcome level indicates that tourists with

higher income level tend to decide their destimatny considering the existence of travel

party (latent class 1) while the low-income towigend to decide their travel parties

conditional on the destination choice (latent csd he positive sign of parameter for gender
indicates that female tourists are more likely ®lohg to class 2. Thus, the statistical

significances of these parameters suggest that drersurely two types of the nested choice
structures between the choices of destination rveltparty.

In order to estimate the membership probabilittas,necessary to fix all the parameters
(V<) to zero for a pre-specified latent class (class this case: see equation (5-7)). It is

shown that on average 49% of the samples haverhigimbership probabilities belonging to
latent class 1 (upper level: destination; lowereleuwravel party) and 51% have higher
membership probabilities belonging to latent clas@pper level: travel party, lower level:
destination). This confirms heterogeneous nestetetstructures among different tourists. In
other words, it is inappropriate to apply one due to the whole population. Figure 5-1
gives the distribution of membership probabilittedonging to latent class 1, where two types
of distributions are shown together for ease of ewsidhnding: original membership
probabilities and sample shares. For membershipapitities belonging to latent class 1,
10% of samples have the values of 30%~40%, 40%ropkes have the values of 40%~50%,
31% of samples have the values of 50%~60%, and @®%amples have the values of
60%~70%. Note that membership probabilities less tB0% or larger than 70% are not
observed in samples. This may be because they tdbave extreme tendency towards each
latent class (i.e. they do not belong to each tatkss at very high probability), which can

further confirm the necessity to adopt the propasedel in this case.
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Note: Membership probabilities less than 30% aydathan 70% are not
observed in samples.

Figure 5-1 Distribution of membership probabilitelonging to latent class 1

Heterogeneous influences between choice behaviors

The parametef in equation (5-1) or equation (5-2) is used totasgpthe interaction between
destination choice and travel party choice. Themeded paramete are all located between
0 and 1, and especially most of the parameterstatistically different from both 0 and 1 at
the 90% or 95% level. Whefh = 0, it is suggested that choice of destinatiod emoice of
travel party are independent; in contrast, wherr 1, it is suggested that using the
multinomial logit model is enough to representjtiiat choice of destination and travel party.
These statistical test results suggest that thandtel is applicable to both latent classes.
Larger values of these parameters suggest ther lafgeence of the choice behavior at lower
level on that at upper level and decreasing suibistit among alternatives in the nest. The

estimated parameters for destination choice suglgastourists’ choices of some destinations
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are influenced more strongly by the travel partgicl. Taking the Nagasaki prefecture (Zone
10) as an example, the parameter is 0.426, whitteitighest, indicating that the choice of
this destination is most influenced by travel patigice and travel party choice conditioned on
this destination shows weaker substitution. In otherds, the change in the utility of an
alternative in travel party choice under this restld change the probability of the nest being
chosen more dramatically. In contrast, choices arhes other destinations such as Saga
Prefectures of (Zone 9) and Kagoshima PrefectunadZ.2) are less influenced by travel party
choice. In terms of travel party choice, thesenestied parameters shows that “travel with
family members” and “travel with friends and otheis more influenced by the destination
choice than “travel alone” and destination choigeditioned on choice of “travel with family”
and “travel with friends” show weaker substituti@uggesting that tourists tend to travel to
certain kind of destination when they choose teeravith family or with friends and others.
The part of reason might be that tourists woulé k& visit destination which is suitable for
group traveling (e.g. destinations where they cajoyegroup activities such as camping)

when they travel with family or with friends andets.



Chapter 5

92

Table 5-3 Model Estimation Results

. Latent Class 1 Latent Class 2
Explanatory variable
Parameter Parameter
Variable for membership probability: equation-5)
Income (million yen -0.C41 *
Age (1, < 30; 0, otherwis -0.C51
Gender (male=0,female=1) 0.215 **
Marital status (single=0, married: 0.C13
Destination Choic
Travel time (minute -0.00t  ** -0.008  **
Attractiveness of destination (tourists/year) 0.122 ** 0.136 **
Number of tourim spot: 0.16¢ ** 0.108 **
Inclusive value for destination choice (Zone 1 “@dana” serves as a referer
Zone 2 (Hiroshima Prefecture) 0.168 * (**)
Zone 3 (Tottori and Shimane Prefectu 0.0%7 (**)
Zone 4 (Yamaguchi Prefectu 0.209 **(**)
Zone 5 (Kagawa & Tokushima Prefectures) 0.159 * (**)
Zone 6 (Ehime Prefectul 0.147 (**)
Zone 7 (Kochi Prefectur 0.171 *(**)
Zone 8 (Fukuoka Prefecture) 0.174 (*)
Zone 9 (Saga Prefectu 0.072 (*%
Zone 10 (Nagasaki Prefect. 0.426 **(**)
Zone 11 (Kumamoto Prefecture) 0.298 **(**)
Zone 12 (Kagoshima Prefectt 0.008 (*%
Zone 13 (Miyazaki Prefectul 0.236 **(**)
Zone 14 (Oita Prefecture) 0.226 **(**)
Travel Party Choic
Travel with family
Constar -0.€19 * -2.211 **
Gender (male=0,female=1) 0.675 ** 0.831 **
Age (1, < 30; 0, otherwis -0.282 ** -0.29¢ **
Marital status (single=0, married: 3.751 ** 3.884 **
Travel with friend
Constar 0.c76¢ ** -0.29¢
Gender (male=0,female= 0.79C ** 0.841 **
Age (1, < 30; 0, otherwise) -0.238 ** -0.241 **
Marital status (single=0, married: 0.1€5 0.2€9
Inclusive value for travel party choice (“travebag” serves as a referen
travel with family members 0.521
travel with friends and othe 0.424 (%)
Latent clasimembership probabili 49.3% 50.7%
Sample siz 2,05(
Initial log-likelihood -9083.17
Converged log-likelihood -8157.91
McFadden’s Rho-squared 0.102

* significant at the 90% level, ** significant ate¢ 95% level;

“parameter=1"; Outside the parenthesis: null hizpsts

Inside the parenthesis: null hypsithe
“parameter=0"
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Influential factors to choices of destination andravel party
The results also confirm the impacts of touriststividual characteristics and trip
characteristics on destination choice and travdlypzhoice. All of the explanatory variables
included in the destination choice model have siatilly significant parameters at 95% level.
The negative sign of parameter for travel timegatks that the increase of travel time to a
destination will reduce the probability of choositige destination. The positive signs of
attractiveness of destination and number of tousdts mean that tourists tend to visit
destinations which are popular (more visitors) hade more tourist spots. In term of travel
party choice, the positive signs of gender and talastatus indicate that female and married
people are more likely to travel with family memband with friends and others. The negative
sign of age indicates that young people are mkedylito travel alone.

To further understand the influence of each vaeathie proportion of variance for each
explanatory variable in the total variance of thity (excluding the influence of unobserved

factors, i.e., the error term) is calculated akfes.

2
var(B, x. var(x.
Proportion of variance (%)= o) _ B (%)

= 5-11
varQ, Box) Y. B var(x,) (>-11)

The variance proportions for the two classes aosvehin Table 5-4. It is revealed that
the most influential factor in destination choisdravel time, which accounts for almost 50%
of the total variance. This indicates that the ¢eaof travel time will have important impact on
destination choice. The second and third influémdietors are attraction and number of spots,
respectively. In terms of travel party choice, thest influential factor is marriage status for

the choice of traveling with family, which accoufds more than 90% of the total variance. It
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is straightforward that the choice of travelingwiamily is influenced by tourist's marriage

status to a great extent. For the choice of tragelith friends, the most influential factor is

gender.

Table 5-4 Proportions of Variances Explained by|Brgatory Variables

. Variables proportion
Explanatory variable Class 1 Class 2
Destination Choice
Travel time (min) 48.2% 49.9%
Attraction (number of tourist per year) 31.6% 40.0%
Number of spots 20.2% 10.1%
Travel Party Choice
Travel with family
Gender(male=0,female=1) 3.2% 4.4%
Age 4.4% 4.4%
Marriage status(single=0, married=1) 92.4% 91.2%
Travel with friends
Gender(male=0,female=1) 56.5% 58.5%
Age 41.2% 36.1%
Marriage status(single=0, married=1) 2.3% 5.4%

5.1.4 Conclusions

There are various interactions existing in toubishavior due to the influences of various
constraints and tourists’ preferences. Such intera& might be different across tourists.
Focusing on the choice interaction between traatypand destination, this study has
attempted to represent the heterogeneous nestétk @dtaucture involved in the choices of
these two decision aspects by combining the latéags and the nested logit modeling
approaches. Using a data collected from 2 050 dtsuin Japan, the effectiveness of the
developed model was first confirmed. Statisticgngicances of the parameters used to

explain the latent classes and the nested modettste suggest that there are surely
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heterogeneous interactions between choices of nddisin and travel party, which are
represented by two types of the nested choicetates: It is observed that the nested choice
structure could significantly differ across incomegel and gender. In this case study, it was
confirmed that on average the two types of theaakshoice structures are almost shared
equally by the samples. These results support @aweldped model. The theoretical
contribution of this study is to develop an addiabmodeling approach that can represent
tourists’ heterogeneous choice behavior. Even thoug applied the approach to deal with
choices of destination and travel party, it coutd ddso applicable to other choice contexts.
The observed findings about heterogeneous interectbetween choices of destination and
travel party have important practical implicatiofor example, the proposed modeling
approach could helpful to policy makers to quattiedy evaluate the effects of tourism
policies or marketing activities on tourist choloehavior in advance in a more convincible
way, and it is also suggested that segmentatiotounsm marketing should be done by
focusing on not only tourists’ individual attribgte but also their interrelated choice

behaviors.
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5.2 Dynamic analysis of tourists’ three-stage chags: Tourism participation, destination

choice and travel mode choice

5.2.1 Introduction

In addition to the interrelation between differamoice aspects, tourist behavior might be
also interrelated over time and show state depemddn other words, tourist’s previous
behavior may influence current behavior. In theteghof tourism participation behavior, for
example, individuals who take tourism trips in grevious month might feel tired of travel,
worry about overuse of disposal income or the easflwith working schedule, and as a
result, they might be less likely to take the timpthe next month. In terms of destination
choice, tourists might visit different destinatibom the one visited previously, because of
the variety seeking nature in tourist behaviordidition, state dependence is also expected to
exist in tourist travel mode choice. Although stdependence has been well studied in the
transportation research, relevant research abauistdbehavior linked with transportation
aspects is limited.

Under such circumstances, the purpose of this studyjointly analyze tourist's three
interrelated choice (whether to travel, destinatibioice, travel mode choice) and examine
the influences of state dependence as well as &dbtars on these three choices. To model
state dependence, we need repeated choices odrtiee agents. For this purpose, this study
conducted a web-based questionnaire survey ingae3010 to collect the information about
the monthly tourism behavior from the whole countmyJapan with the help of a major
Internet survey company, which had more than 1.Miomiregistered panels. As a result,
1,253 valid samples were obtained with a repretigataage, gender and residential

distribution of the whole population in Japan. Tiesa panel data with 12 waves (i.e.,
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months). In this study, the joint choice of threenponents is analyzed using a nested logit
(NL) model, which includes three levels: the filstel is tourism participation choice, the
second one is destination choice and the third isrteavel mode choice. The NL model
incorporates the interaction between different caaiimensions with the help of an inclusive
value (Eymann & Ronning, 1997; Hong, Kim, Jang, &el.2006; Wu, Zhang, & Fujiwara,
2011), which is, in fact, the maximal utility ofehalternatives in the choice set of the lower
level nest. To examine the influence of state ddeeoe, lagged endogenous variables are

included into the model.

5.2.2 Methodology

In this study, tourist behavior is analyzed durorge year period, where one year is divided
into twelve waves (each month is a wave). In eaakiewtourism participation, destination
choice and travel mode choice are jointly analyasuhg the nested logit (NL) model. The
nested logit model has been often applied to |dlgizacorporate the interaction among the
behavioral elements with the help of expected makintility (i.e., logsum variable or
inclusive value). Here, the nesting structure isuased to include tourism participation
choice at the first level, destination choice & $lecond level and travel mode choice at third

level. The joint probability of an individual’s cloe at wave can be described as:

P = Pu(Y)Ry (dly)R, (jld) (5-12)

where Py; (y) is the marginal tourism participation probabiliBg(d|y) is the conditional
probability of destinationd being chosen given participatioRy(j|d) is the conditional

probability of travel mod¢ being chosen given destinatidieing chosen.
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The third level travel mode choice probability alls the standard multinomial logit

equation and can be represented as:

expV; /6,)

Pnt(l|d) = Zj'eXp(\/jvt/ed') (5_13)

whereV; represents the observable components of theyutilitction of travel modg in the
wavet, andf, is the scale parameter associated with the nedgsiinationd. 64 should be
located in the interval (0, 1). The larger valugdgfsuggests larger influence of travel mode
choice on the choice of destinatiah and weaker substitution of travel mode choice

conditioned on destinatiah

The observable components of the utility for tramelde choicé/; is specified as:

Vi =a A Y + 20 BV (5-14)

where, a, is constant term for travel mogén the tth wave;yr represents whether travel

modej was used in the previous trig; is thehth attribute describing travel mode choice.

The second level destination choice probability lsamerived as:

exp(V, + Hdrdt)lgp)
Yo eXp(Vyy + 64 4)/6,)

P.(dy) = (5-15)

Fo = 10g(X  exp(V,,/6,)) (5-16)
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whereVy; represents the observable components of theyutilitction of destinationl in the
wavet, Iy is the logsum variable (or inclusive value) asated with nest of destinatiahand

0y is the scale parameter associated with nest aftaparticipation.

The observable components of the utility for dedton choicevy; is specified as:

Vi = AqYar + 29 By Xy (5-17)

where,yqr represents whether destinatidrwas visited in the previous trig is the gth

attribute describing destinatiah

Then tourism participation and non-participationlgbility in wavet can be derived

as:

eXpVp + G, )

P (y=1)= -
(Y =1 L+ explv, + 6.1 ) (5-18)
P.(y=0)=1-P,(y, =1 (5-19)

[ = 10g(Z g exp((Vyy + 64T )16,)) (5-20)

whereV, is the observable components of the utility fumctof tourism participation in the

wavet, I is the inclusive value associated with nest ofigon participation.

The observable components of the utility for tomrigarticipationVy, is specified as:

th = at +/]pyp(t—1) +ZSIBSZS (5'21)
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where, a; is constant term for thgh month;y,«.q) is tourism participation decision in the

(t-1)th month;z is thesth explanatory variables.

The log-likelihood function is given as follows:

LogL = Y3, ST In((R (y =1) % (P (dly) X B (jld) ) %)% x B (y = 0)')  (5-22)

where N indicates the total number of sampl€ss number of waves (equal to 12 in this case)

and J,, are dummy variables that are equal to 1 when iddaln participate in tourism dth
wave, otherwise 0;0, are dummy variables that are equal to 1 when iddal n choose

destinatiord in thetth wave, otherwise 06]-t are dummy variables that are equal to 1 when

individual n choose travel modgin thetth wave, otherwise 0. The resulting model can be

estimated using standard maximum likelihood esimnanethod.

5.2.3 Model estimation and results

Data
In the survey, the destination alternatives arep#dafectures in Japan. In this study, 47
prefectures are further categorized into 18 zomesgdb on geography vicinity for the sake of
model estimation (extremely lower shares of soneéegtures are avoided). Figure 5-2 gives
a map of 18 zones.

Travel mode choice includes five alternatives: &lijnkansen (bullet train), railway,
bus and car. Figure 5-3 shows the travel mode ehméccentages to 18 destinations. We can

see that air mode is the dominant mode (97.7%gstimation 18. As Okinawa prefecture is an
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island located separately from other part of Jaffensurface travel modes are not available to
get there. Likewise, destination 1 (Hokkaido prafee) is an island located at the north end of
Japan, it is difficult for tourists from other p&scto get there by surface modes. In case of the
main land of Japan (Destinations 2 to 17), carhis main travel mode for most of the
destinations except destinations 6, 7, 13 and ktaBse these destinations cover three
important cities, namely Tokyo, Kyoto and Osaka, pablic transport systems have been well
developed in these regions. Focusing on travel nubuéce percentages over 12 months
(Figure 5-4), private car is the most popular trawede for holiday trips, which takes 30-50%
across 12 months. Especially in May, August andet, almost half of the tourists choose to
travel by car. The second popular mode is airplaim®se share is 20-36% across 12 months.
In contrast to car, the share of airplane is lowériay, August and October than other months.
There are also a considerable number of touristessto travel by Shinkansen, and its share is
stable across 12 month (around 20%). The least @ntravel mode is railway and bus. The

shares for these two modes are around 8% and Speatvely.
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Zone 1
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 7
Zone 8
Zone 9
Zone 10
Zone 11
Zone 12
Zone 13
Zone 14
Zone 15
Zone 16
Zone 17
Zone 18

Hokkaido Prefecture

Aomori, lwate, Akita Prefecture

Miyagi, Yamagata, Fukushima, Niigata Prefecture

Ibaraki, Tochigi, Gunma, Saitama Prefecture

Chiba Prefecture

Tokyo

Kanagawa Prefecture

Toyama, Ishikawa, Fukui Prefecture

Yamanashi, Shizuoka Prefecture

Nagano Prefecture

Gifu, Aichi Prefecture

Mie, Shiga, Nara, Wakayama Prefecture

Kyoto

Osaka, Hyogo Prefecture

Tottori, Shimane, Okayama, Hiroshima, Yamaguchféttare

Tokushima, Kagawa, Ehime, Kochi Prefecture

Fukuoka, Saga, Nagasaki, Kumamoto, Oita, Miyazéagoshima Prefecture
Okinawa Prefecture /
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Figure 5-2 Map of Destination Alternatives
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Explanatory variables

Based on the literature and previous work, varglneluding age, marital status, education
level, annual income, household size, existencghiddiren in the household, car ownership,
length of holiday are used as variables to explélity of tourism participation in this study. It
is expected that being married, high educationl]évgh income, having a car and longer
holiday will have positive effects on tourism paipation, while larger household size and
existence of children in the household may havaineg effects.

Table 5-5 Explanatory Variables

Tourism participation

Age

Marital status (dummy variable)

Actual age

1: Married; Chextwise

Education level (dummy variable) 1: having a university degree; 0: otherwise

Income
Household size

Children

Car ownership (dummy variable)

Holiday

Annual household income (Million yen/y)ear
Number of household members
Existence of children in the household
1: Owning a pevear; 0: otherwise

Length of statutory holiday in wave

Destination choice

Tourist arrivals
Festival

Household size
xdistance

Nature Motivation
xdensity of nature park

Culture Motivation
xdensity of culture facilities

Shopping Motivation

xdensity of department stores

Sport Motivation
xdensity of sport facilities

Tourist arrivals to destinatioim wavet
Number of festivals hold in the destimat in wavet

Number of household members
x distance from residential area to destinaton

Dummy variable for whether or not have nature gmrmotivation
x area of natural park per Kim destinatiord

Dummy variable for whether or not have culture tmrmotivation
x number of culture facilities per Kim destinatiord

Dummy variable for whether or not have shoppingivadion
x number of department stores per’kmdestinatiord

Dummy variable for whether or not have sport madtora
x number of sport facilities per Krim destinatiord

Travel mode choice

Age
Travel with others

Travel time (Hours)

Travel fee (Thousand yen)

Actual age
1: Travel with others; O: tehalone
Travel time from residenéaéa to destination by mogle

Travel fee from rediid¢area to destination by mogle
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As in this study, the destination choices are tbenlwnations of prefectures, the
attributes which are appropriate for large-scalagrison analysis are used as explanatory
variables to describe destination choice, sucheasity of natural parks, density of culture
facilities, density of department store, densityspbrts facilities, tourist arrivals, number of
festivals hold in the destination. In the existiegearch, tourism motivation is confirmed to
have significant influence on destination choideisBtudy includes motivation factors into the
model as interaction terms with destination spea@tfiributes by assuming that tourist with a
certain motivation will pay attention to a certaimaracteristic when they choose the holiday
destination.

For the travel mode choice, age, travel companitasel time and cost are used as
explanatory variables. It is assumed that oldepf@eand tourists who travel with others are

more likely to choose private car.

Estimation results
Estimation results are presented in Table 5-6. Care see that parameters of most of the
explanatory variables are statistically significaht90% or 95% level. Model accuracy (i.e.,

McFadden’s Rho-squared is 0.64) is good enoughdus she effectiveness of the model.

State Dependence:

The parameter of state dependence in tourism jpaticn choice is negative. This result
indicates that participation in tourism during nmorttl has negative influence on the
participation during month. This first confirms that tourism participation Havior surely
depends on the past behavior and then suggestshthamonthly participation in the past

reduces the probability of the participation in tiext month.
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Table 5-6 Model Estimation Results
Travel mode choice
Tourism Destination Air Shinkansen  Railway Bus
participation choice
Parameter Parameter ParameteParameter Parameter Parameter
Constant term
January -6.28 ** -1.18 * -0.95 * -1.39 * 1,77 **
February -6.30 -1.39 *  -1.36 ** -1.66 ** -1.81 **
March -4.97 ** -1.49 ** -.0.83 ** -172 * -3.36  **
April -5.07 -1.73 **  -1.01 ** -1.42 * -2.48  **
May -4.78 ** -1.85 *»* 122 ** .183 *»* 261 *
June -6.58 ** -1.23 * -088 * -0.97 *»* -1.89
July -6.04 ** -1.48 * -087 ** -141 *» 233
August -5.17 ** -1.49 *»*  -114 ** 133 *»* 259
September -5.93 ** -1.26 * -080 ** -0.93 *»* -3.38
October -4.90 ** -2.04 ** -1.06 ** 224 * -2.75  **
November -6.61 -1.43 * -0.87 ** -0.55 -2.19  **
December -6.42 ** -1.31 * -0.74 ** -0.83 ** -2.61  **
Explanatory variable for tourism participation
Age (Aug.) -0.01 **
Age (Apr., Jun., Noy 0.02 **
Age (other month} 0.01
Married 0.29 **
Education level 0.09*
Income 0.01 *
Household size -0.08*
Children -0.20 *
Car ownership 0.18 *
Holiday 0.19 **
Explanatory variable for destination choice
Tourist arrival 0.02 **
Festival 0.07 *
Household size -0.01 *
xDistance
Nature Motivation 3.86 **
xdensity of natural park
Culture Motivation 0.28 **
xdensity of culture facilities
Shopping Motivation 1.38 **
xdensity of stores
Sport Motivation 12.3 **
xdensity of sport facilities
Explanatory variable for travel mode choice
Age 0.89** 0.29 -0.48 3.51 **
Travel with others -0.75* -1.02 ** -0.12 -0.55 *
Travel time -1.63 **
Travel fee -0.54 *
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Table 5-6 Model Estimation Results (continued)

Travel mode choice
Tourism Destination Air Shinkansen  Railway Bus
participation choice
Parameter Parameter ParameteParameter Parameter Parameter
Inclusive value parameters
Participation 0.71 **(**)
Destinationl 0.64 **( )
Destination2 0.31 **
Destination3 0.25 **(*¥)
Destination4 0.33 **(**)
Destination5 0.01 * (*
Destination6 0.01 * (*
Destination7 0.04 * (*
Destination8 0.01 * (*
Destination9 0.43 **(*¥)
Destination10 0.30 **(*¥)
Destination11 0.09 **(*¥)
Destination12 0.11 **(**)
Destination13 0.12 **(*¥)
Destination14 0.13 **(*¥)
Destination15 0.16 **(**)
Destination16 0.37 **(**)
Destination17 0.30 **(**)
Destination18 0.62 **(* )
State dependence
Participation -0.39 **
Destination 0.24 *
Travel mode 3.56(car)** 147 ** 383 ** 370 * 9.62 *
Initial log-likelihood -22926.3
Converged log-likelihood -8136.19
McFadden’s Rho-squared 0.64
Sample size 1253

* significant at the 90% level, ** significant ate¢ 95% level;
Inside the parenthesis: null hypothesis “paraméter=0QOutside the parenthesis: null hypothesis “paater=0"

For the destination choice, state dependence sposisive influence. Because the
destination alternatives are prefectures in thisdyst the positive parameter for state
dependence does not necessarily mean tourists ttengépeated exactly same tourism
attractions. They might have acquired informatibowt the area on an initial visit and choose
this area again in subsequent trip to visit othecgs that has been planned but not finished in
the previous tour.

In terms of travel mode choice, the parameters tafesdependence for all five
alternatives are positive, which suggest the perste in tourists’ travel mode choice. This

kind of persistence is especially notable in choiideus, while it is not so much in choice of air



Chapter 5 108

mode.

Inclusive Value Parameters:
The estimated inclusive value parameters are @ditéal between 0 and 1, and especially most
of the parameters are statistically different frbath 0 and 1 at the 90% or 95% level. These
statistical test results suggest that the NL mdagl@lpplicable for this study. Larger values of
these parameters suggest the larger influencesathibice behavior at lower level on that at
upper level and decreasing substitution amongrelteses in the nest. The estimated inclusive
value parameterfor destination choice suggest that tourists’ cbsiof some destinations are
influenced more strongly by the travel mode choitaking the Hokkaido prefecture
(Destination 1) as an example, the parameter ¥, Which is the highest, indicating that the
choice of this destination is most influenced v&l mode choice and travel mode choice
conditioned on this destination shows weaker stultgtn. In other words, the change in the
utility of an alternative travel mode under thistieation nest could change the probability of
the destination being chosen more dramatically. Whaker substitution suggests that tourists
tend to use certain mode when they travel to tléstidation. As explained previously,
Hokkaido prefecture is located separately from othart of Japan, so it is difficult for
tourists from other places to get there by surfaceles. While for some destinations such as
destination 5, destination 6, destination 7, dastim 8, the inclusive value parametere
quite small, suggesting that the choices of thes#imations are less influenced by travel mode
choice and travel mode choice conditioned on thiestinations shows higher substitution.
This may be because the transport systems haveviiledeveloped in these regions, it is
convenient for tourists to use all the five tranedes to reach these destinations.

The result that tourist destination choice be ificed by travel mode choice is

consistent with the result from previous reseafalkuda and Morichi’s (2002) study also
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confirmed the interrelations between these two @haispects. They developed a modeling
framework of recreational travel behavior that ipoyated the interrelations between
destination and travel mode choices using a biteadachotomous probit model. However,
their model can only be used to analyze binaryaghbehavior, while the nested logit model
can incorporate multiple choice alternatives, ahdha same time represent the relation

between different choice aspects.

Influential Factors:
Here, the influences of explanatory variables a&eussed below.

1) Tourism participation : In equation (5-21)jsis expected to be temporally-changing
for some variables and temporally-invariant fores) which mean that some variables may
have different influence on tourism participatioahbvior in different waves, while some
variables might have temporally-invariant influencéherefore, t-test was conducted to
compare tourists’ individual and household charsties in different months. The results
show that tourist who travel in August are sigrafidly younger than other months and those
who travel during April, June, November are oldwrt other months. So the parameters for
age are set to be different in those four montlssother characteristics do not show significant
differences over months, the relevant parametersetrto be same for every month.

From the estimation results, one can see thatatanpeter of age for August is negative
while those for April, June, November are positiVéis means that older people are more
likely to travel during April, June, and Novembaerdaless likely to travel during August. In
terms of other individual and household attributesy are set to be same for the 12 months. It
can be seen that parameters of marital statusagdodevel, income, car ownership, and
length of holiday are positive and statisticallgrsficant at 95% level, while parameters of

household size and existence of children are negathis may be because that married people
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have a partner to travel with; higher educatiorelean arouse more interest in tourism and
allows better access to information and knowledig®wuorism; car ownership provide more
convenience to travel; longer holiday can elimirtatee constraint to participate in tourism..
The negative parameters of household size andeexsstof children mean that individuals
from a larger household and those who have chiloiréime household might confront financial
constraints and family commitments, therefore, wWdwdve lower probability to participate in
tourism.

From the value of constant term, we can see ifrotagables are same, individual are
more likely to travel in March, April, May, Augus$eptember, October and less likely to travel

in January, February, June, July, November, Decembe

2) Destination choice It is found that tourists are more likely to videstinations with
more tourist arrivals, which can be explained leyeffects of social interaction. In other words,
tourists might think destinations visited by moreople are more attractive. In addition,
number of festivals is proved to have significanfluence on destination choice. The
parameter for interaction term of household siz# @distance is negative, which implies that
tourists with larger household size are more likelyhoose destination that is close to their
residential area. This may be because they waetitace the overall travel cost and it might be
easier to make group decision if they choose cldsstination.

In the existing research, it has been argued thaisim motivation has important
impact on destination choice. In this survey, reslamts were asked about their motivation to
travel, including motivation of natural activitiesiotivation of cultural activities, motivation
for shopping and motivation of sport activities. igtstudy examines the influence of
motivation by incorporating them as interactiomreawith certain destination characteristics.

The results show that tourists with motivation afural activities are more likely to choose
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destinations with larger area of natural parksrigdsi with motivation of cultural activities are
more likely to choose destinations with more cutuacilities; tourists with motivation of
shopping are more likely to choose destination$ wibre department stores; tourists with
motivation of sport activities are more likely tbaose destinations with more sports facilities.
Especially, density of sport facilities shows rekadnle influence, which indicates that increase
of sport facilities will lead to the significantdrease of tourists with motivation of sport

activities.

3) Travel mode choice The results show that travel time and travelifaee negative
influence on travel mode choice. The value of timplied by this model is -1.64/-0.53=3,020
Yen per hour (For comparison, the average salaryatbnal public servants is about 2,000
Yen per hour). In order to estimate the influenzieage and travel with others, it is necessary
to fix the parameters of these two variables to zer one alternative. In this study, private car
is chosen as the base alternative. One can setothiats are more likely to choose airplane
and bus with age increase. This result is intujtsrece older people might feel exhausted to
drive a long way to travel. In terms of the infleerof travel companions, it is confirmed that
those who travel with others are more likely to pgeate car, potentially to reduce the overall
travel fee or because car can provide private sfmdbem to communicate with each other.

The constant terms reflect the inherent preferefi¢evel mode choice (car is chosen
as base mode). The negative parameters for afjubkc transportation modes indicate that
tourists have preference to travel by car if othiariables are same. Such preference is
especially strong in some months, such as May astdb@r. This might be caused by some
unobserved factors. In order to promote the ugiblic transportation modes, it is essential to

get a better understanding of these unobservedrfact
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5.2.4 Conclusion

This study jointly analyzed tourists’ three intéated choice aspects over a course of year:
tourism participation, destination choice and ttamede choice, while takes the influence of
state dependence into account. The data used snsthdy is derived from a web-based
retrospective panel survey conducted in Japareigeiar 2010. This was the first panel data in
Japan to look at various tourist behaviors at tloatinly level of a year in a single survey,
including the above three choice aspects. In tlad¢yais, the joint choice of three components
is analyzed using the nested logit (NL) model, Eag@jed endogenous variables are included
into the model to examine the influence of statgetielence. The effectiveness of the model is
first empirically confirmed. Model estimation reushowed the significant influence of state
dependence on the three choice aspects and reviealexhjionally heterogeneous influence of
travel mode choice on destination choice. The telko clarified the influence of tourism
motivation, individual characteristic, destinati@pecific attributes and travel specific
attributes on the three choice aspects.

These results have important policy implications. &xample, it indicated that length
of national holiday has a significant influencetoarism participation decision. Based on this
result, region-specific Golden week (different myihas the Golden week holiday during
different time period) will have certain effect wiminate the concentration of tourism
demand. Focusing on destination marketing and neanagt, a prefecture can market its
tourism destination by targeting larger familiesha close regions; more information about the
local attractions could be provided to touristdtsat it can increase their repeated visit to the
same region; some prefectures (e.g., Hokkaido Erefs Yamanashi Prefecture, Shizuoka
Prefecture, Okinawa Prefecture) can increase theirst arrivals dramatically by improving

their transportation service level. Since travedeahoices conditioned on some destinations
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(e.g., Chiba Prefecture, Tokyo, Kanagawa Prefecigama Prefecture, Ishikawa Prefecture,
Fukui Prefecture) show higher substitution, the o$epublic transport modes to these
destinations will increase significantly if the @ee level of public mode increase.

The analysis also offers a tool to forecast tolnestavior in future. Because of an aging
population in Japanese society, individual’s taurgattern is expected to change accordingly.
In addition, the change in demographics might aswoilt in a change of tourism motivation,
which will further influence tourist behavior. Atber understanding about such kind of change
will provide more appropriate insights into tourisnarketing and policy decisions.

There are some unsolved research issues. Firststteuchoice behavior might be
influenced by some unobserved heterogeneity, whidihresult in the correlation between
past behavior and current behavior. It is necessargdopt some different models (e.qg.,
random effect model) to look at this issue. Secdhd, nested logit model in this study
included destination choice at the second level tamgdel mode choice at the third level.
However, the structure might be reversed as suggest section 5.1. It is necessary to

incorporate these two different model structuresftect heterogeneous choice mechanism.






Chapter 6 115

Chapter 6 A Tourist’s Multi-destination Choice Model

with Future Dependence
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6.1 Introduction

Various studies have been done to represent teudsttination choice behaviors (e.g.,
Huybers, 2003; Nicolau & Mas, 2006; Nicolau & M@808; Seddighi & Theocharous, 2002;
Um & Crompton, 1990). However, interactions amoegtohation choices when two or more
destinations are included in a single trip have beéen satisfactorily represented. Such
interactions could be spatial and temporal. Spatitractions refer to that observed with
respect to tourism sites at different locationsjiffara & Zhang, 2005). This is relevant not
only to the choice of multiple destinations, buscato the choice of a single destination.
Spatial closeness and similarities of attributed sm on might directly affect the interaction
while tourists’ personal travel tastes to destorai might be some indirect causes. On the
other hand, temporal interactions might occur duepast visits and/or future visits. For
example, within a trip involving two or more destiions, it is natural to expect that tourists
may not like to re-visit a destination visited sefehours/days ago, and when they visit a
destination, they have to decide when to leavenkxt destination, meaning that future
behavior may affect their current behavior.

Figure 6-1 illustrates the future dependence irtimiEson choices behavior. Suppose
destination A and B are identical in every aspect lmcated exactly the same distance away
from the tourist's current location O. These twostdetions have therefore identical
attractiveness to the tourist at O. But this stateininolds true only if the tourist makes only
one visit to either A or B. If the tourist has intked future choice to other destinations, A and
B are no longer equally attractive; obviously, degton B which is near to other
opportunities is more attractive than A. In otheres, the choice between A and B is affected
by future choice. Therefore, if destination choiege treated as independent behavior, the

number of choices to destination A will be ovemasiied. In such cases, future dependence
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should be properly incorporated. To represent &utdependence, the popular nested logit
model becomes relevant in the sense that it inslageinclusive value (or logsum variable).

This inclusive value or logsum variable describbe expected influence of the choice
behavior at lower level on that at upper levelcase of multi-destination choice behavior, for
example, we may deal with visits of subsequentinisbns at the lower level and that of

visiting current destination at the upper level. &itthe number of destinations is three or
more, even though theoretically there is not aryose problem of using the nested logit

model, it becomes problematic in practice how téedrine the nests for the multiple

destinations. This is especially true when suchiimgsstructure is heterogeneous across
tourists, i.e., different tourists show differeetysiencing behaviors.

With this background, this study attempts to inigede interrelated choices underlying
multi-destination tour behavior by proposing a moofedestination choice accounting for
future dependence. Different from the widely addptested logit model, this study suggests
using the mother logit model, proposed by McFaddeajn, and Tye (1977). The mother
logit model was originally proposed to test theuagstion of the independence from
irrelevant alternatives (llA), but it also has tha&tential to represent the future dependence. To
the authors’ best knowledge, this study is thet fatempt in the field of tourism to
investigate/represent the influence of future depece on tourists’ choice behavior by

applying the mother logit model.
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Future choice \ @ @ :

Figure 6-1 An Example Showing Future Dependend@estination Choices in a Tour Trip

6.2 Methodology

Empirical studies about multi-destination choicéhdngor have mainly treated destination
choice as a set, assuming that a tourist allo¢casdiser travel budget to make visits to a set of
destinations such that the total utility obtainednf these visits will be maximized. This
approach has some advantages in representing aeslilnation travel choice behavior in the
sense that traditional choice models (e.g., netdgd model) can be applied directly.
However, a problem with this approach is thataide to an explosion of the size of choice set.
For instance, if there are 10 possible destinatithes) the number of possible choice sets will
be 2°. Its application to tourists’ multi-destinationaibe analysis, in which the number of
alternatives is usually large, thus becomes dilificu
As opposed to these approaches are sequential impdgbproaches, which first

decompose travel decisions into a sequence ofrétdeed choices and analyze them one by
one (e.g., Kitamura & Kermanshah, 1983). There seeral advantages of the sequential
approach. It can avoid the problems in the nesigd model (i.e., the difficulty to determine

the nests for the multiple destinations), as disedsabove, and explosion of choice set.
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Furthermore, when the interactions across choices appropriately accounted for, the
sequential approach is equivalent to the simultas@pproach (Ben-Akiva, 1974).

Let D; be thejth destination in a tour trip, the probability thatset of destinations is
chosen by individuah can be represented in the sequential approachdey af conditional
probabilities, as shown below, whd?g (D1, D, ..., Dj) is the joint probability that individual
n choose all thel destinationsP, (- | ) is the conditional probability, ang, (D) is the

probability that the first destination is chosen.
P(D,D,,-D,)=P(D,|D,,D,,...D,;)%..xP(D, | D,,D,,....D,,)...x P(D,) (6-1)

The conditional destination choice probabilities b& expressed as follows:

ex (Un)
Pn(Dj|D11D21”'Dj-1)_ P (6-2)

B zlizj exp(U,)

Although sequential analysis of travel decision aasdvantage over simultaneous one
in reducing the size of choice set, the difficuttly this approach is how to appropriately
represent the interrelationship across choicesedBas the above discussions, the concept of
“prospective utility”, which was proposed by Kitarau1984), is introduced to represent the
expected utility of a visit to a target destinatidn fact, the adopted model structure by
Kitamura is the universal logit model (see equaf@3)), which was proposed by McFadden
et al (1977). The original purpose of developing theversal logit model was to test the
independence of irrelevant alternatives (l1A) pndpé the multinomial logit model. Hergy;
is used to reflect the influence of factors spedifi alternativg, andv,; (or Vi) describes

the influence of alternativje (ork’) on the choice of alternatiygor k).
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— exp(vnj + Zj'¢j anj‘)
2k eXP(V oy + Tk Vi)

(6-3)

nj

Looking at the above model structure, it is obvidhiat the utility of alternative is
defined as a function of the factors (ixg;) related to alternativeas well as the information
about other alternatives in a choice set (i4:,0r V). This model structure seems suitable
to deal with the future dependence in the multtidason choice behavior by properly
making use of the termi,;, wherej’ could be used to indicate the destination thak el
visited later than destinatign

Here, to logically incorporate the influence of utg dependence into the
multi-destination choice behavior, the utility ofdastination is defined below, imitating the
idea of the universal logit model. In universalitagodel, the utility of alternative is defined
to include the influence of other alternativeshe thoice set. In this study, destination choice
is assumed to be future-dependent. Therefore,tilty af destination] is defined as equation
(6-4) to incorporate the influence of future chagic&lote that different from Kitamura’s

(1984) study, some new elements are introducee@ained later.

Unj :an + (pn,j+1zj‘wn,jj’ + pnhLIJnjh) + gnj (6'4)
where,
U, :utility of destinatiorj for individualn
\ : observed utility determined solely by the factaifecting the choice of
destination

P, ;. : Probability that individuah will continue travelling after visiting destinatip
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P, : probability that individuah will go home after visiting destinatign

¥, theinfluence of visiting the subsequent desimmgt on the choice of
destination

%, :theinfluence of going home on the choice of idesibnj

A . parameter capturing future dependence

E: > error term, assumed to follow a Gumbel distidut

The above utility function includes three partsitifity determined solely by the factors

related to the target destinatiafy;, the influence of the destinations that may beteds

subsequently and going-home behavior (i,é(,pnmzj#{]‘”, + P#n) ), and the error term

£y -

Concerning the first party, is defined as a linear function of alternativeesfie

attributes x, , which are further classified into three groupsaveél accessibility to

destination] (TAnk), attributes of the destination itsedAjk2), and other factorsz{ys)).

This is shown below, wheres, ,,, 8, . B, are the parameters included in the above three

parts andk(1), k(2), k(3) correspond to a number identifying each variatdspectively.

an = Zk ﬁkxnjk = Zk(l) ﬁk(l)T'Ahjk(l) + Zk(Z) ﬁk(z) DAnjk (2) + Z:k(3) ﬁk(3) ank(3) (6-5)

Based on a preliminary analysis, travel time isduse describe th@A, DA includes
number of tourism spotNG in and the diversity indexd{V) of the destination of interest,
and the other factors include dummy variap(ean indicator identifying whether a destination
was already visited in that tour trip or not). Held/ is specified based on the concept of

biodiversity, which means the variation of specigthin a given ecosystem and is defined as
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the probability that two organisms randomly seléctem an ecosystem will belong to a
different species. In this study, tourism spotsaategorized into three types: natural resource,
cultural resource, and sport resour@®/ means the diversity of tourism resource and is
defined as the probability that two tourism sp@sdomly selected from a destination will

belong to a different type. The higher index metiesmore diverse of tourism resource.

For the second part in the utility function, it sts of two parts:p,wlzl_,‘#n and

i
P¥yn - This specification is based on the expectatian dfter individuah visits destination
j, there will be two options for him/her: to contentraveling or to go homep, ;,, and p,,
thus represent the probabilities of these choicespectively. In this studyp, ;,, and p,,

are explained only by the remaining tirR&,; after visiting the destinationin the form of a

logit function ( is the parameter BfT,;), under the hypothesis that more time the tohas,
more likely he/she will continue travelling, wheoéher factors are ignored due to the data

limitation. Note that p, ;,, + p,, =1.

Pn j+1 = €XP(YRT, ) /(AL +exp(yRT,)) (6-6)

Pan =1~ P ja (6-7)

In the case of continuing the tour trig/

n,jj’

is determined by the accessibility frgrto

j°; dissimilarity between andj” (DIS;; = 1

N -
N1 %‘Xjk ~ X |, where, X is the percentage

of tourism spots belonging to tygein destinationj); and the attributesNS and DV) of

destinatiorj’. ¢, is determined by accessibility frojto home.

The parametek, therefore, can be interpreted as a weight asgigméuture choice by
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the tourist in assessing the utilities of destmatzones which can measure the interactions
across destination choices. If the estimated value is significantly different from 0, it will
indicate that tourists’ destination choices araufetdependent to some extent. In terms of

parameter estimation, sinc&, ., and ¥, are linear utility function, it will cause

identification problem of parametét. Because ¥

n,jj’

and V,; include some common

attributes TA, NSandDV), the parameters of these attributes are set tatye in¢%, .. and
V,; to solve the identification problem.
6.3 Model estimation and results
6.3.1 Data description
Table 6-1 Summary of Data Characteristics
Individual attributes Percentagdrip attributes Percentage
Gender Transportation mode
Male 55.4  Public transportation 7.9
Female 44.¢ Private car 92.1
Age Travel party
Young (<30) 8.3 Alone 5.2
Middle (30-50) 40.7  With family 78.3
Old (>50) 51.0 With friends 16.5
Occupation Duration
Employee 37.6 1day 56.0
Student 1.2 2days 28.0
Housewife 14.7 >2days 16.0
Other 46.5 Number of destination
Residential location 1 31.5
Inside the prefecture 4113 2 26.0
Outside the prefecture 58.7| 3 24.2
4 9.9
5 8.4
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The data used in this study was collected in tle¢epture of Tottori in 2007 based on

a face-to-face interview. The interview survey wasducted in four seasons across a year at
16 major tourism destinations in Tottori. As a tgsud61l valid samples were obtained,
including the data of individual characteristicsdatravel-related attributes. Individual
characteristics include gender, age, occupatisideatial location, etc. while travel-related
attributes include destination, travel party, ttavede, departure time, duration of stay and
expenditure, etc. The data characteristics are sumed in Table 6-1. Nearly 80% of the
sample travelled with family and more than 90%e sample travelled by private car. It is
worth noticing that almost 70% of the tourists t@di more than one destination in their tour
trip.

In this study the prefecture is divided into 16 esrand tourism spots are categorized
into three types: natural resource, cultural resuand sport resource. Table 6-2 gives the

number of each type of tourism spots in each Zbhe.cultural resource takes highest share.

Table 6-2 Number of Tourism Spots in Each Zone
Spots of natural Spots of cultural Spots of sport

Zone ID Destination
resource resource resource
1 Tottori city 29 57 12
2 Ketaka town 19 43 2
3 Motigase town 24 22 2
4 Tottori sand dunes 5 4 2
5 Yonago city 12 26 6
6 Kurayoshi city 13 23 3
7 Sakaiminato city 5 3 1
8 lwami town 4 2 6
9 Wakasa town 7 7 2
10 Chizu town 10 9 0
11 Yazu town 6 11 2
12 Misasa town 10 2 1
13 Yurihama town 16 8 4
14 Kotoura town 19 11 3
15 Hokuei town 2 12 1
16 Daisen town 16 10 8
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6.3.2 Estimation results

Based on a preliminary study, we first selected shmples for this study. By excluding

missing values of explanatory variables, 327 samplere finally used in this study.

Estimation results of the developed model are pitesein Table 6-3. The McFadden’s

Rho-squared is 0.21, suggesting the model accusaagceptable. Prediction accuracy of the

model is given in Table 6-4. One can see that tedigtion accuracy of the model with future

dependence is 4.40% ~ 15.41% higher than thabusterpart.

Table 6-3 Model Estimation Results

Explanatory

Destination Destination Destination Destination Destination

sl 1 2 3 4 5
variabie Parameter Parameter Parameter Parameter Parameter
Travel time (TA)  -0.03 *  -0.02 *  -0.04 *  -0.02 *  -0.02
(NN“g;ber Of SPOts 1 #« 0.01 ** 0.01 ** 0.01 * 0.01 **
?5‘\’/9;5”3’ index 2.89 ** 2.89 ** 2.89 ** 2.89 ** 289
Visit experience 444 D53 071 ** 0.72
(y: visited or not) ' ' ' '
?nggm”a”ty 1.98 ** 198 ** 108 *  .198 **  -108 *
?RGT”)“""”'”Q time 0.02 0.02 0.02 0.02 0.02
A 2.80 ** 1.24 ** 0.76 * 1.79 ** 252 *
Sample size 327
Initial
log-likelihood -2173.08
Converged
log-likelihood "1722.94
McFadden’s 0.21

Rho-squared

* significant at the 90% level, ** significant aie 95% level
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Table 6-4 Accuracy of Prediction: A Comparison Witithout Future Dependence

Without future With future Relative improvement
dependence (A) dependence (B)  of model accuracy
(B-A)/A

Destination 1 31.8% 36.7% 15.41%
Destination 2 47.1% 51.1% 8.49%
Destination 3 50.0% 52.2% 4.40%
Destination 4 66.4% 71.5% 7.68%
Destination 5 61.3% 65.0% 6.04%

In this study, we did not conduct comparison with NL model because it is difficult to
determine the nests for the multiple destinatianexplained in the first section.

The results show that parameters of most of théaegfory variables are statistically
significant at 90% or 95% level. We can see thhthe parameters of are significantly
different from 0, indicating that tourists’ destifwa choices are surely influenced by future
choice. Therefore, it is inadequate to analyzeinigsbn choice separately and independently
without considering the interrelationships that mayist among choices and future
dependence should be incorporated into choice sisaly

The results also confirm the impacts of severalofacon destination choice. All of the
explanatory variables included in destination cadiave significant effects at 90% or 95%
level. The negative sign of parameter for travaletindicates that the increase of travel time
will reduce the probability of choosing that deation. The positive signs of number of
tourism spots and diversity index mean that tosirisihd to visit destinations with more
tourism spots and diverse tourism resources. mdafy (an indicator identifying whether a
destination was already visited in that tour tnipot), the negative signs of parameters for the
second destination to the fourth destination indicikat tourists tend to choose different
destinations during their tour trips. The paramétethe last destination, however, is positive.
This can be partly explained by the “gateway” fimrctof some destinations. Some tourists

from other prefectures are likely to enter and dethee prefecture from the same destination.
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These destinations thus play a role of “gateway”.
To further understand the influence of each vaeiathle proportion of variance for each
explanatory variable in the total variance of thiéty (excluding the influence of unobserved

factors, i.e., the error term) is calculated akfes.

2
var - var(x.
Proportion of variance (%)= Boxy) _ B ()

= 6-8
var(zk B, Xik ) Zk ,Bkz Var(xijk ) e

The variance proportions are shown in Table 6-& tevealed that the most influential
factor in choice of the first destination is traw@he, which accounts for 97.4% of the total
variance. This indicates that the change of trawe will have important impact on the first
destination choice. Since the parameter of traweé tis negative, making efforts to reduce
travel time from home to the first destination @bubmarkably increase the number of
visitors. In terms of the following destination otes, travel time and diversity index of
tourism resource account for 30%~60% of the tow@liance, respectively. This further
confirms the important role of travel time in expiag destination choice behavior. At the
same time, it is revealed that tourists prefer i@t \different types of destinations when
making a tour with two or more destinations, intiog that variety-seeking significantly
affects tourists’ destination choices. From thekeang perspective, variety-seeking suggests
the importance of branding a destination with npldtifeatures. From the perspective of

destination development, this implies that consingcsome attractive spots and/or preparing
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some attractive events could be useful to attraenaisitors.

Table 6-5 Proportions of Variances Explained by|Brgatory Variables

Proportions of Variances
Explanatory variable Destination Destination Destination Destination Destination

1 2 3 4 5

Travel time (TA) 97.4% 30.2% 41.8% 55.3% 36.9%
Number of spots (NS 1.5% 11.2% 4.4% 5.7% 3.7%
Diversity index (DV) 0.6% 50.8% 31.7% 35.1% 51.3%
Visit experience (y: 5.4% 20.9% 2.5% 4.3%
visited or not)

Dissimilarity (DIS) 0.4% 2.3% 1.1% 1.3% 3.7%
Remaining time (RT) 0.1% 0.1% 0.1% 0.1% 0.1%

6.4 Conclusions

A better understanding of tourists’ destination ices is essential to successful tourism
marketing and management. Various studies have bleee in literature to model the
destination choices; however, the multi-destinatichioice behavior has not well been
represented. This study has analyzed interrelatedces underlying the multi-destination
behavior, motivated by the argument that choica destination in a tour with two or more
destinations might be influenced by the choice bigimaf subsequent destinations visited. In
other words, future dependence might be relevanihéodestination choice behavior. To
reflect such decision-making mechanism, this stadgpts the universal logit modeling
framework to explicitly and flexibly accounting fothe future dependence in the
multi-destination choice behavior. Concretely spegk the future dependence for a
destination is represented by introducing the poodibi@s of visiting subsequent destinations
as well as the probability of going home. Dissimilas among destinations are also
introduced into the model. Using a questionnaimyesy data collected in tourist destinations

of Tottori Prefecture, Japan in 2007, the effectess of the established model was first
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empirically confirmed, and then the existence oftufe dependence in tourists’
multi-destination choice behaviors was also statily clarified. Influential factors affecting
tourists’ multi-destination choice behaviors warally examined.

Having summarized the findings in this study, sdimiatations of this study should be
made clear. First, the adopted sample size instidy is limited and it is therefore necessary
in future to collect more samples in order to derimore general conclusions. Next, since
tourists’ choice behaviors are multi-dimensionathe sense that tourists make decisions on
various aspects, such as travel timing, travelypddration, travel budget, and transportation
modes, in addition to destination choice. It ig#fere worth exploring how to integrate these
decision aspects by reflecting the future deperglanmder study. Needless to say, more
explanatory variables should be further exploredawtribute to a better understanding of the
multi-destination choice behavior. With the intedgch modeling framework, it is also

important to explore its applicability to variowsitism policies.
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Chapter 7 Resource Allocation Models
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Time and money are main resources to perform traglities. Because of the availability
and scarcity values of these two resources, paaticins in various activities are constrained.
Resource allocation decisions include both longitand short-term aspects. The long-term
decision concerns when to go for a travel, how land how much to spend on a trip. The
short-term decision mainly refers to the decisidasng the travel (time and money allocation
during travel). This chapter includes two partse Thist part investigates monthly tourism
expenditure behavior (long-term aspect). The seq@mtianalyzes tourist time allocation on

on-site activities (short-term aspect)

7.1 Tourism participation and expenditure behavior: Analysis using a Scobit-Based

discrete-continuous choice model

7.1.1 Introduction

Estimating tourism expenditure can provide detaitddrmation for assessing the economic
benefits of tourism. However, the existing resednels a lot of problems in representing
tourism expenditure as a decision which is indepahérom the decision of participation in
tourism. In fact, these two decisions might be rielated with each other. The
interrelationship between the decision of partitggra and expenditure can be explained by
observed factors and unobserved factors. As thereobd factors, for example, available
monetary and time budgets could commonly influedeeisions on the participation and
expenditure (those who have more money might trenagle and spend more on travel than
others). The participation and expenditure coulddigly affected by psychological factors
(e.g., travel liking: those who like traveling miginavel more and spend more on travel than

others). The neglect of such interrelationship migimg in some serious problems. Most of
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the studies adopted the OLS regression analysisvestigate tourism expenditure (Dardis,
Derrick, & Wolfe, 1981; Jang, Bai, Hong, & O’Lear3004). A primary drawback with OLS
regression is that it could not provide consistantpiased estimates of parameters if
non-participation population is included in the gdes (i.e. travel expenditure is zero)
(Kennedy, 1998). To solve this issue, some othaties have used the Tobit analysis (Cai,
1999; Dardis, Soberon-Ferrer, & Patro, 1994). Havethe Tobit analysis still has problems
in representing the two-step decisions, becausseth&o decisions may be influenced by
different factors or may be influenced by samedeto different degrees.

Another problem of the existing studies about wmrexpenditure is that most of them
are static analysis. However, it is expected tbatism expenditure behavior has dynamic
properties, such as state dependence. In orderderstand tourism expenditure behavior in a
more appropriate way, it is thus necessary to thkemic aspects into account. With the
above considerations, this study attempts to repte®urism participation and expenditure

simultaneously and take the state dependencedotuat.

7.1.2 Methodology

This study attempts to model individual's two clesicsimultaneously: the choice of whether
or not to participate in tourism; if the individughoose to participate in tourism, how much
he/she spend on tourism activities. These two ehagpects are analyzed during one year

period, where one year is divided into twelve wajgsch month is a wave).

Tourism expenditure in wavecan be represented as:

ynt = Ayn(t—l) + Zq IBanq +’7nt (7'1)
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where,
Yt : tourism expenditure of individualin wavet,
Yne-1) - tourism expenditure of individualin wavet-1,
A . capture the influence of state dependence amstaltexpenditure decision,
Xng : thegth explanatory variable,
Ba : the parameter of thgth explanatory variable,

nat - an error term, which is assumed to follow anmal distributiorwnt~N(O,an2)

When individualn choose to participate in tourism during wayvurism expenditure

ynt Would be positive, otherwisg: would be zero.

Choice of tourism participation can be treated dsnary choice, the utilityJ,; that

individual n choose to participate in tourism during wawan be described as:

Unt :Vnt - ‘Ent = pYn(t—l) + zs yszns - ‘Ent

1 Uu.>0
Y, = no (7-2)
0 otherwise

where,

Y., : choice of tourism participation for individualin wavet (1: participate; O:
otherwise),

Y/ : the deterministic term,

nt
Y-y - Choice of tourism participation for individuain wavet-1,
p : capture the influence of state dependence amstayarticipation decision,

z : thesth explanatory variable,

ns
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ys :the parameter of theth explanatory variable,

£ > an error term.

nt

Then, the probability that individualchooses to participate in tourism is:

Pa(Yn=1) = P(&y <Vi) = F (Vi) (7-3)

Here,F indicates the distribution function of error tesm This study also use scobit
model to represent tourism participation choicebe Terror term is assumed to have

distribution function:

1
F(&,) = :
)= wrexpee, )y "

The probability that individual chooses to partatg in tourism can be derived based

on the above distribution function:

1
(L+expV,)”

Pnt (Ynt :1) = F(Vnt) = (7'5)

Since the error termg, ande, in equations (7-1) and (7-2) might be interrelateth
each other, the choice of tourism participation smdism expenditure should be estimated
simultaneously. Lee’s (1983) transformation is addpgo transform the equations (7-1) and

(7-2) into a standard normal distribution, respesi.
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£ = (E0) = 07 (F (5,) 7-6)

,7nt = ‘]2(,7nt) = ¢_1(G(,7nt)) (7_7)

Where, ¢! represents the inverse of the standard normal kativer distribution function.
Then, s anden; can be assumed to follow a bivariate standard abdistribution with the

marginal distributiorG(yny) andF(eny):

Clens i #4) =N (0.0,1% 4,) 7.8)

Then, the joint probability of tourism participaticand tourism expenditure can be

represented as:

1 Y.~ BX, ¢_1(F(Vm))_,unym_§f’gsxns
P10 0 (o =) :;ﬂ ’ 0'S =)9( \/1—/12 : ) (7-9)

where, ¢ represents the standard normal probability demkstyibution function.

And, the probability of non-participation can bemesented as:

Pr(ly,=0)n (Y, =0)=1-P,(Y,. =1 (7-10)

Therefore, the log likelihood function of the jomiodel is:
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#F () -, Y T s
)+ (@) - Ina,)

\/l—/,ls n

+ (1= D,)In@-F (V)

Di| IN(#(
LogL =>1L>

(7-11)

where, N indicates the total number of sampless fiumber of waves (equal to 12 in this
case) andD,; is a dummy variable that indicates the choice afrism participation (1:

participate, O: otherwise).

7.1.3 Model estimation and results

Explanatory variables

Based on the literature and previous work, varglmeluding age, marital status, education
level, annual income, household size, existencehidiren in the household, car ownership,
length of holiday are used as variables to expliiity of tourism participation in this study.
In terms of tourism expenditure, variables inclgdiage, marital status, annual income,
household size, existence of children in the hooisehand travel distance are used as

explanatory variables.
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Table 7-1 Explanatory Variables

Explanatory variables for decision of tourism participation

Age

Age of individual

Marital status(dummy variable) 1 if Married; O otherwise

Education level (dummy variable) 1 if went to university; O otherwise

Income

Household size

Annual household income (Million yen/year)

Number of household members

Children Existence of children in the household
Car ownership (dummy variable) 1 if own a private car; O otherwise
Holiday Days of holiday in wavie

Explanatory variables for decision of tourism expediture

Age Age of individual
Marital status(dummy variable) 1 if Married; O otherwise
Income Annual income

Household size
Children

Distance

Number of household members
Existence of children in the household

Average travel distance per trip

Model performance
The integrated model is

statistical software. To

estimated based on maxitikatihood estimation method using R

compare the differencesLofiit model and Scobit model, we

estimated the integrated models with the Logitcitme and Scobit structure, respectively.

Estimation results of the two integrated models@esented in Table 7-2. One can see that

parameters of most of the explanatory variablesstagstically significant at 95% or 90%

level. The correlation between tourism participateind tourism expenditure is positive and

statistically significant at 95% level. This comfis the interaction between these two

decisions. McFadden’s Rho-squared are 0.59 forttmged model and 0.62 for Scobit-based

model, which are good enough to show the effec@gerof the proposed model.
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Table 7-2 Model Estimation Results

Explanatory variable

Logit-based mod

Parameter t-statistic

Scobi-based mod

Parameter t-statistic

Tourism participation
Constant term

January -6.1z -2.1C ** -5.07 -2.32 **
February -6.0¢  -2.1C ** -4.9¢  -2.64 **
March -4.87 -3.51 ** -3.74  -3.8C **
April -5.11 -1.61 -4.15 -1.6¢ *
May -4.8¢  -2.3C ** -3.71  -2.4F **
June -6.41 -1.7t* -5.18 -1.87 *
July -5.98  -2.94 ** -4.61  -3.2]1 **
August -4.64  -3.4F ** -3.57 -3.51 **
September -5.21 -1.7C* -4.01  -2.1C **
October -5.87 -3.1C ** -4.61  -3.1F **
November -6.2C -1.61 5.1 -1.7¢€ *
December -6.31 -1.54 -5.2¢  -1.5¢
State dependence -0.54  -2.1% ** -0.57 -2.2¢ **
Individual and household attributes
Age (August) -0.01 -2.1Z ** -0.01  -2.3C **
Age (April, June, November) 0.0z 5.14 ** 0.0z 4.9¢ **
Age (other months) 0.01 0.5¢ 0.01 0.81
Marital status 0.2¢ 1.67* 0.27 2.10 **
Educational level 0.0¢ 2.1z ** 0.0¢ 2.3¢ **
Income 0.01 3.8¢ ** 0.01 3.91 **
Household size -0.1z -1.6¢* -0.14 -1.8¢ *
Children -0.2C -1.9C * -0.21  -1.9¢ *
Car ownership 0.2  3.2¢ ** 0.2% 3.5¢ **
Holiday 0.1€ 1.91~* 0.1¢ 2.1% **
Skewness Parame 0.3€6.10 (0 **
10.8 (1 **
Tourism expenditure
Constant ter 0.3¢ 5.6€ ** 0.4C 5.71 **
State dependen -0.1C  -2.2€ ** -0.1C  -2.30 **
Individual and household attribu
Age -0.01 -0.11 -0.01  -0.3¢
Marital status 0.0€ 2.4¢ ** 0.0¢ 2.61 **
Income 0.0t 2.61 ** 0.0% 2.84 **
Household size 0.01 1.8~ 0.01 1.9¢€ *
Children -0.1z -0.1C -0.1z  -0.5Z
Distanct 0.0z 6.9C ** 0.0z 6.95 **
Correlation of the two error terms 0.2: 2871 * 0.2¢ 3.01 **
Initial log-likelihood -15824.¢ -15824.8
Converged log-likelihood -6335.¢ -5985.!
McFadden’s Rho-squared 0.5¢ 0.6z
Sample size 125¢ 125:

* significant at the 0% level, ** significantat the 5% leve



Chapter 7 140

Skewness parameter

The estimated value of skewness parameter is W&6n skewness parameter is equal to one,
the Scobit model becomes the Logit model. Here tyaes of t-test are conducted: one
corresponds to the null hypothesrsO and the other ta=1. As a result, it is confirmed that
skewness parameter is statistically different fromth 0 and 1. Figure 7-1 shows the
probability of participation under two values @f(a=1 ando=0.36). It can be noticed that
when the value af is 0.36, the participation probabilities have andifferent curve from the
Logit curve. When skewness parameters equal to 0.36, individuals with participation

probability of 38% are most sensitive to the chaingdility.

100%

90% i _——
/

70%

80% / 7
[/
/
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30% / /
20% / /
10% / /

0%

Probability of Participation

-10 -5 0 5 10
Vnt
— =] —n=0.36

Figure 7-1 Probability of Participation under Diéat Values ofv

Influential factors

1) Tourism participation: In equation (6-2)js expected to be temporally-changing
for some variables and temporally-invariant forest which mean that some variables may
have different influence on tourism participatioahavior in different waves, while some

variables might have temporally-invariant influenceherefore, t-test was conducted to
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compare tourists’ individual and household chargsties in different months. The results

show that tourist who travel in August are sigrafidy younger than other months and those
who travel during April, June, November are old®art other months. So the parameters for
age are set to be different in those four months. other characteristics do not show
significant differences over months, the relevaatameters are set to be same for every
month.

From the estimation results, one can see that #mangeter of age for August is
negative while those for April, June, November positive. This means that older people are
more likely to travel during April, June, and Novieen and less likely to travel during August.
In terms of other individual and household attrésjtthey are set to be same for the 12
months. It can be seen that parameters of marsaliss education level, income, car
ownership, and length of holiday are positive atadistically significant at 95% level, while
parameters of household size and existence ofrehildre negative. This may be because that
married people have a partner to travel with; higkgucation level can arouse more interest
in tourism and allows better access to informatod knowledge of tourism; car ownership
provide more convenience to travel; longer holidag eliminate time constraint to participate
in tourism.. The negative parameters of househizlel and existence of children mean that
individuals from a larger household and those whwehchildren in the household might
confront financial constraints and family commitrteentherefore, would have lower
probability to participate in tourism. The parameté state dependence is negative. This
result indicates that participation in tourism dgrimontht-1 has negative influence on the
participation during month This confirms that tourism participation behawsarely depends
on the past behavior and suggests that the mopiticipation in the past reduces the

probability of the participation in the next month.
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2) Tourism expenditure: For tourism expenditureyitahstatus, income, household
size and travel distance have significant influeritean be concluded that tourists who are
married will spend more on tourism, and higher meoalso has positive effect on tourism
expenditure, tourists who travel longer distanck spend more. What needs to be noticed is
that tourists with larger household size will spendre on tourism. This result implies that
although individuals from a larger household ass likely to participate in tourism, they will
spend more once they participate in tourism. Initemd state dependence also shows

negative influence on tourism expenditure decision.

Marginal effects

To further examine the difference of the two modele calculated the marginal effects of
holiday length on participation probability basea the Logit model and the Scobit model
(Figure 7-2). We can see that the Logit-based mogelestimates the marginal effects by
almost 80%. It is expected that increasing the tacdength could remarkably increase the
number of tourists; however, this study suggestt #uch expectation is not realistic,
implying that policy makers need to figure out othiactors that prohibit people’s

participation in tourism activities.

0.006
0.005 — —_—
0.004
0.003 =
0.002
0.001

Marginal effects

0 10 20 30
Holiday

Scobit-based model

logit-based model

Figure 7-2 Marginal Effects of Holiday on Partidijoa Probability
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7.1.4 Conclusions

The study of tourism expenditure has attracted naitdntion in tourism analysis. However,
the existing research has a lot of problems inesgmting tourism expenditure as a decision
which is independent from the decision of partitigna in tourism. This study recognizes
these two decisions might be interacted with edbkroTherefore, a new discrete-continuous
choice model is built to model the two decisionsudianeously. In particular, tourism
participation is represented based on a Scobit madhéch includes a skewness parameter to
relax assumption that the sensitivity of individtiab changes in explanatory variables is
highest for those who have indifferent preferenocesr participation and non-participation.
The empirical application is carried out using ttega derived from a survey conducted in
Japan. The effectiveness of the established medshpirically confirmed. It is revealed that
the correlation between tourism participation amdirism expenditure is positive and
statistically significant at 95% level. The impaofsseveral attributes on tourism participation
and tourism expenditure are investigated. It issaded that individual’'s age, marital status,
education level, income, household size, existenchildren in the household, car ownership
and length of holiday have significant influence tbeir choice of participation in tourism.
For tourism expenditure, marital status, incomeysetold size and travel distance have
significant influence. Furthermore, the resultsived from Scobit model and binary Logit
model are compared. The Scobit-based model is gravée superior to Logit-based model.
In terms of marginal effects, the Logit-based modetrestimates the marginal effects of
holiday length on participation probability by alsto80%. The overestimate of marginal
effects will result in the inaccurate estimationl @&xpectation of tourism policy.

Some implications for both academic research andsim organizations can be drawn

from the study. The academic contribution of thigdg is to build a discrete—continuous
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choice behavior model to represent tourist’s twohsional choice: tourism participation
and tourism expenditure. It could be also applredther discrete—continuous choice, such as
tourism participation and stay duration, tourisnntipgpation and frequency. In addition, the
study also has important practical implications. fha one hand, the analysis of tourism
participation behavior can help government/firmspmse policies/measures to effectively
eliminate tourism barriers and encourage tourismtigygation. Furthermore, representing
tourism expenditure in a more appropriate way ceovide more accurate assessment of
revenue from tourism so that effective policies/sugas to increase economic benefit of
tourism can be implemented. On the other handarit affer important information about
tourist’'s expenditure patterns, which are usefulddourism destination to formulate better
marketing strategies.

There are some research issues remaining as taske. First, there are a number of
subjective constraints for individuals to partid¢gan tourism, for example, lack of money,
lack of partner, health constraint, etc. It is ss@ey to include this kind of constraints into
analysis of tourism participation. Second, it isrtieexamining the influence of psychological
factors (e.g., motivation, lack of interest) in angrehensive way within the adopted
modeling framework in this study. Finally, it isgaed that not only tourism expenditure but
also duration of stay could be interrelated witkisien of tourism participation. Therefore, it

is essential to develop a more general model wrporate these three decision aspects.
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7.2 Representing time use behavior based on a muple discrete-continuous extreme

value model

7.2.1 Introduction

It has been well recognized that temporal aspeenismportant issue in tourism research
(Pearce, 1988). However, careful reviews suggedtridievant studies are very limited. Most
of the existing studies focused on the total tilved tourist spend during a tour trip (Alegre &
Pou, 2006; Garcia & Raya, 2008; Gokovali, BaharKézak, 2007). However, few studies
investigated what kinds of activities tourists p#pgate in and how they allocate their limited
time to different activitiesThis chapter focuses on the ill-represented tempspects of
tourism behavior, especially tourists’ time allooatdecisions on various activities during
travel. Understanding tourists’ time use decisiasiseful for transport decision makers to
make decisions on how to improve the levels ofdpamt services for the convenience of
activity participation and effective use of timéoahted to activities. Since different tourism
activities generate different impacts on environtnéme investigation into tourist’s time use
during travel could provide a tool to estimate @deenvironmental impacts resulting from
tourism activities.

It is expected that a tourist may decide to paéite in multiple kinds of activities
within a tour trip to satisfy various needs. Exmte of temporal constraints forces tourists to
decide how to make effective use of their availaid limited time during travel. Therefore,
tourists need to decide which activities to paptte in and how long to perform each activity.
Considering the existence of joint decision-makingechanism of tourist's activity
participation and time allocation behavior, thisudst adopts Bhat's (2008) multiple

discrete-continuous extreme value (MDCEV) modele Plurposes of this chapter are, 1) to
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examine the applicability of the MDCEV model to tae tourist's time use behavior
involving multiple activities, 2) to explore factiffecting the tourist’s time use behavior.
This model can deal with individual’'s discrete-aonbus choice and has the advantage to
represent individual's choice of multiple alternas simultaneously. In this chapter, we use a
utility function structure with satiation effect€i, the marginal utility shows a diminishing
property as the level of time allocation increades:. the above purposes, a questionnaire
survey data collected from 761 tourists in Tottrefecture of Japan in 2007 is used in this
study. This survey included detailed informatiomatbeach tourism activity performed during

travel as well as individual attributes.
7.2.2 Methodology

Within a tour trip, it is expected that a tourisayndecide to participate in several activities
under the time constraint. The tourist needs tadegewhich activities to participate in and
how long to allocate the limited time to each atfiviFor such decision, it is expected that the
tourist wants to allocate his/her time so thattttal utility derived from all the activities is
maximized. In this sense, the utility-maximizingngiple can be applied. Let there Be
different activities that a tourist can allocateei to. Lettx be the time spent on activity
(k=1,2,...,K). The utility is specified based on the utility stture proposed by Bhat (2008)

and defined as the sum of the utilities obtainedhfallocating time to each activity:

U, = iykl//nk |n(tﬂ+1) (7-12)
k=L Y
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l//nk = expwznk + gk) (7-13)

where,

: the total utility of tourist to allocate time to all thi& activities
Y. :the marginal utility of tourism activity when touristv's allocated time is O

t, :the time that tourigt allocates to activitk

Y. . a satiation parameter (the larger the vaIueV'ofthe,higher the accrue rate of

utility derived from time allocation in activity, i.e. the lower the satiation
level)

z, -asetof attributes characterizing actityerformed by tourist

&, . anerror term, assumed to follow a standardeext¢rvalue distribution

Then, the marginal utility of time allocation intatty k can be computed as:

(7-14)

ou,, t
nk — / “nk_
atnk wnk ( yk

+1)

From equation (7-14), we can see thak is the marginal utility of activitjk when
time allocation is 0, which is explained by a skatiributes characterizing activitiésand
touristn. As time allocatiortx increases, the marginal utility will decrease. Tdhiminishing
marginal utility can reflect tourists’ satiation & the duration of one activity increases. The

parametery is introduced to influence this kind of satiatidrhe larger value ofx indicates

the lower diminishing rate of marginal utility, vdii means that tourists are less likely to
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satiate in activitiek and willing to spend more time on activiti&s Tourists may have
different levels of satiation in different activa, which can be represented by the parameter
Yke

The touristn is assumed to maximize random utiliyy subject to the time constraint

K.t =T, where T is the total time. Then the Lagrangianction can be formed to solve

the optimal time allocation:

L= Ty exp(Bz, +£)INCE +D = A(SE - T) (7-15)

k

where is the Lagrangian multiplier associated with thmeet constraint. The Kuhn-Tucker

first-order conditions for the optimal time alloicats are given by:

exp(Bz, +&)I(+)-A=0, ift, >0
Vi
exp(ﬂznk+£k)/(t;—k+1)—/1 <0, ift,=0

k

(7-16)

When touristn participates in activity, t,>0; otherwise t,=0. This can represent
discrete choice (i.e., whether to participate itivety k or not). Since the tourist should at
least participate in one of theactivities, let the activity 1 be the activity thaurist allocate

some non-zero amount of time, the Kuhn-Tucker doordican be written as:

) :expc@znﬁsl)/(tyﬂﬂ) (7-17)
k
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Substituting equation (7-17) into equation (7-1@)dataking logarithms, the

Kuhn-Tucker condition can be rewritten as:

Vo+te =V +¢g, ift,>0(k=23... ,K),
Vite <V +g, ift,=0(k=23...K), (7-18)

whereV, =z, - In(y +1) (k=1223,....K)

k

We specify a standard extreme value distribution o and assume that is
independent ofx and independently distributed across alternatiVég probability that the
tourist participates iM of theK activity givene; can be calculated based on the study of Bhat

(2008):

Pttty 00--0) =[[16 fy)][k%:l(t ykn[(z”“i)M](M -1)! (7-19)

Therefore, the log likelihood function of the modsl

+ e

LogL, =¥, S
k 1

Sl (M ) (7-20)

To estimate equation (7-20), maximum likelihoodreation method is applied. The

MDCEV model has a simple and elegant closed fornchvis easy to estimate.
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7.2.3 Model estimation and results

Data description

The data used in this study was collected in trefepture of Tottori in 2007 based on a
face-to-face interview. Tottori is best known feg sand dunes which are a popular tourist
attraction, drawing visitors from outside of theefaecture. The interview survey was
conducted in four seasons across a year at 16 toajosm destinations in Tottori. As a result,
761 valid samples were obtained, including the daftaindividual characteristics and
travel-related attributes. Individual charactedgstinclude gender, age, occupation, residential
location, etc. while travel-related attributes udg destination, travel party, travel mode,
departure time, duration of stay and expenditute, €he survey included very detailed
information of each tourism spot that tourist \adit from which we can get information about
activities that tourist has participated in. Insthstudy the activities are divided into 7
categories: natural (e.g., sand dunes), hot spauliiire (e.g., museum), heritage, shopping,
sport and amusement. It is found that 75% of theidts participated in more than one
activities in their tour trip.

As mentioned previously, the survey included dethihformation of every tourism
spots that tourists visited and time duration iohespot. In this study, these tourism spots are
categorized into 7 kinds of activities: natural kjasand dunes, forest, lake, etc. are
categorized intonature activities hot spring is categorized intleot spring museum, art
gallery, library are categorized intulture activities temple, castle are categorized into
heritage activities supermarket, department store are categorizedsimbpping activities
skiing site, gymnasium are categorized isfiort activities amusement park is categorized

into amusement activitiesSince duration in each spot was included in ey, the time
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allocation in each activity can also be calculatédble 7-3 gives detailed information of
participation percentage and average duration ol @&tivity. From the table, one can see
that tourists participate most in shopping acegtbut the duration of participation is shorter
compared to other activities. This suggests a hageline preference and also a high level of
satiation. There is also a high percentage of @paiion in activities of nature, hot spring,
culture, and amusement, and the durations of thetbaties are relatively long. This indicates
high baseline preference and low level of satiatmnthese activities. In terms of the sport
activities, the participation percentage is low loutration is long, which suggests a low

baseline preference but a low level of satiation.

Table 7-3 Activities Participation Percentage anadion

Activit Participation Mean Duration of
Y Percentage (%) Participation (min)

Nature 44.4 184

Hot spring 36.3 227

Culture 394 102

Heritage 17.2 106

Shopping 63.7 86

Sport 5.6 347

Amuse 28.3 119

Figure 7-3 shows the cross aggregation analysiwdesgt age and durations of 7
categorized activities. One can see that with agwease, tourists are more likely to

participate in activities of hot spring, cultur@daheritage.
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Figure 7-3 Cross Aggregation between Age and Dumaif 7 Activities
*Note: Al—nature; A2—Hot spring; A3—culture;
Ad—Heritage; A5—shopping; A6—sport; A7—Amusement

Figure 7-4 shows the cross aggregation analysigdaet several factors and durations
of 7 categorized activities. (a) employment stakmaployees are shown to more willing to
participate in heritage, sport activities but lesing for amusement activities; (b) residential
area: it shows that tourists residing in Tottorefpcture would spend more time on all
activities expect culture activities; (c) travelpexience: it suggests that tourists who have
visited Tottori before are more likely to spend ¢iran shopping and sport activities, while
less likely to participate in culture activitiest) travel mode: tourists who travel by private car
are more willing to be involved in sport and amusatnactivities but less willing to

participate in nature, culture, and heritage aioisi
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Figure 7-4 Cross Aggregation between Several Faetiod Duration of 7 Activities
*Note: Al—nature; A2—Hot spring; A3—culture;

Ad—Heritage; A5—shopping; A6—sport; A7—Amusement

Figure 7-5 shows the cross aggregation analysigdaet two factors and durations of
7 categorized activities. (a) travel party: towwigtho travel alone are shown to be less likely
to participate in hot spring, culture, heritageprs@ctivities but more likely to participate in
other activities; (b) travel season: it shows ttwirists more tend to participate in sport

activities in winter.
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Explanatory variables
The results from cross aggregation show that idd@&i attributes including age, occupation,
residential area, travel experience and travetadlattributes including travel mode, travel
party, travel season have important effects onigdtsirtime use behavior in different
activities. Therefore, these variables are usdtiesxplanatory variables in this study (Table
7-4).

Table 7-4 Explanatory Variables
Description

Explanatory variables
Individual Attributes
Age

Age of the tourist

Employment status (dummy variable’ 1 if employed, O otherwise

1if in Tottori Prefecture, O otherwise

1 if visited Tottori Prefecture before, 0 otherwise

Residential area (dummy variable)

Travel experience (dummy variable)
Travel Related Attributes

Travel mode (dummy variable)

1 if private car, 0 otherwise
Travel party (dummy variable) 1 if travel alone, 0 otherwise

Travel season (dummy variable) 1 if winter, O otherwise
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Model performance

By excluding missing values of explanatory varigbl@l2 samples were finally used in this
study. The model is estimated based on maximuniiiibd@d estimation method using R
statistical software. In order to estimate the nhoitiés necessary to fix all the parameters to
zero for one of the alternatives. In this studyjvay 1 (visit natural spots) is chosen as the
base alternative, all the parameters for activigrd fixed to zero. Estimation results of the
developed model are presented in Table 7-5. Thdikeljhood value at convergence of the
final multiple discrete—continuous extreme value D@EV) model is -7027. The
corresponding value for the MDCEV model with onlyet constants in the baseline
preference terms is -7125. The likelihood ratia fes testing the presence of exogenous
variable effects is 196, which is substantiallygiar than the critical chi-square value

((63.69)) with 42 degrees of freedom at the 99%i8aance level.

Table 7-5 Model Estimation Results

Explanatory

variables Nature Hot spring Culture Heritage Shopping Sport Amuse
Constant - -1.79 ™ -118 Y 253 * .0.34 -5.18 ** 212 **

Age - 014 ™ 012 ™ 021 *™ -001 0.04 -0.05
Employment status ™ 0.08 0.01 0.28 -0.04 086 ™  -024 *
Residential area - 0.12 1.16 ™ 051 ™ 124 ™ 183 * 1.38 **

Travel experience - 0.22 -0.15 0.04 086 ™ 1.38 * 0.23
Travel mode - 0.19 -0.17 * -0.18 *™ -0.03 099 ** 0.76 ™

Travel party - -0.06 ™ -0.05 ™ 0.01 -0.01 -0.24 ™ -0.06

Travel season - 0.89 ™ 055 ™ 0.15 069 ™ 0.88 ™ -0.08
Yk 65.0 ** 141 ** 85.4 ** 66.3 ** 304 ** 204 ** 835 **

* significant at the 90% level, ** significant ate¢ 95% level

Influential factors

The parameters of age are significant at the 9% fer activities of hot spring, culture and
heritage. The positive parameters indicate that tie age increase, the baseline preference
of these three activities will also increase. Tliieats of employment status indicate that

employees have a higher baseline preference fat aptivities, while have a lower baseline
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preference for amusement activities. The parametferssidential area suggest that tourists
residing outside Tottori Prefecture have lower basereference for all activities, especially
for sport activities. The results for travel expee indicate that travel experience has a
significant effect on activities of shopping andogp Tourists who have visited Tottori
Prefecture before have a higher baseline prefertarcthese two activities. The effects of
travel mode indicate that tourists who traveled wate car have a higher baseline
preference for sport and amusement activities aué fa lower baseline preference for culture
and heritage. The effects of travel party indidhtd tourists who traveled alone have a lower
baseline preference for hot spring, culture andtsactivities. It indicates that tourists are
more likely to participate in these activities withers. The parameters of travel season show
that the baseline preference for hot spring, celtshopping and sport are higher in winter
season. The main sport activity for tourists intdotis skiing, so it is reasonable that tourists
are more willing to participate in sport in wintdihe estimated results are a little different
from cross aggregation results in the effects efdential area and travel season. In cross
aggregation results, it is shown that touristsdiegi in Tottori prefecture would spend less
time in culture, and tourists are less likely totiggpate in hot spring, culture and shopping in
winter. Considering the cross aggregation justyaathe relationship between one factor
and time allocation behavior, it cannot provide umate effects of influential factors.
Furthermore, the cross aggregation analysis cashow which factors are the most
significant influential factors in different actties.

In terms of satiation parametgys it is significant for all activities at the 95%wel.
The results indicate the high level of satiationdbopping and low level of satiation for sport
and hot spring activities. This is consistent wathservation that although the participation

rate is high for shopping, the average duratioshisrt; while for sport, the participation rate
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is low, but as long as the tourist participatesport, the duration is relative long. This kind
of different satiation level for different actives cannot be reflected without the paramgter
Some implications for tourism management can befaom the results. Tourists’
behavior pattern is one of the important issues tfmrrism destination management.
Concretely speaking, what kinds of tourism actatito participate, how long to perform
each activity, what are the influential factors tleese behavior aspects can provide
information to management of tourism infrastrucsufe.g., how many infrastructures need to
be constructed/improved, the business hours féeréifit tourism spots) and offer a tool to
forecast the demand of different spots when theeatirsituation change (e.g., the aging

society in Japan).

7.2.4 Conclusion

Enjoying tourism activities is one of important {saof quality of life for many people, and it
is therefore important for public policy makers;luding transport policy makers, to support
such activity participation. On the other hand, iaying the quality of time use during travel
could contribute to enhancing tourists’ travel Sattion and consequently the improvement
of life satisfaction. The importance of time useaa&ch in tourism has been recognized since
the late of 1980s, however the relevant studyilisvetry limited.

In line with such consideration, this study hasmatited to explore tourists’ time use
behavior involving multiple activities by expliotl distinguishing between activity
participation and the time allocated to activitiésr this purpose, this study has examined the
applicability of the multiple discrete-continuoustreme value (MDCEV) model, which has
several advantages over other existing time useelmpohcluding the joint representation of

multiple activities (corner solutions: zero consuimp of each activity type) as well as the
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allocated time, diminishing marginal utilities (saion effects), and different baseline utilities.
The established time use model for tourists wersrged using a questionnaire survey data
collected from 761 tourists who visited variousrtsmn attractions located in a prefecture of

Japan. Findings are summarized as follows:

(1) We confirmed the effectiveness of the multiple cBse-continuous extreme value
(MDCEV) model in representing tourist’s time usdé&e@or with multiple activities.
The good feature of the MDCEV model is that it 8amibly represent activity
participation for any number of tourism activiti€&nce the model has a
multinomial logit (MNL) form-equivalent structurd,is easier to apply the MDCEV
model to the real world.

(2) Influential factors related to time allocation iifferent activities were explored.
Concretely speaking, individual attributes incluglage, employment status,
residential area, travel experience, and trip-eelattributes including travel mode,
travel party, travel season are found to be impoitgluential factors. It is worth
noting that tourists who resided outside TottogfBcture have lower baseline
utilities for all activities. This may be becaubattthey are less familiar with the
tourism attractions in Tottori prefecture. Therefoefforts should be made to
introduce these local attractions to tourists fi@thner place. In addition, the effects
of travel mode indicate that tourists who travdbgdorivate car have a higher
baseline preference for sport and amusement aes\but have a lower baseline
preference for culture and heritage.

(3) Itis observed that the level of satiation is highshopping activities and low for

sport and hot spring activities. In other wordsirtsts will be satisfied quickly by
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participating in shopping activities. But when th@ayrticipate in sport and hot spring

activities, it will be less possible for them to $siated.

The above findings provide some insights into us@erding tourist's time use
behavior. Furthermore, some policy implications bardrawn. For example, the low level of
satiation for sport activities suggests that taangho participate in sports usually have long
duration. Therefore, some infrastructure shoulddastructed to satisfy tourists’ needs in a
long time period.

There are some research issues remaining as ftasks. In this study, the time
allocation in different activities was assumed & ibdependent. However, in reality there
might be interaction among these duration episodesause the more time spent on one
activity, the less time spent on other ones. Irs thénse, it is necessary to explicitly
incorporate the interaction among time allocation different activities into the model
development process. It is also expected thatetisahoice behavior and continuous choice
behavior may be influenced by different sets ofilaites because of their different
characteristics; however, the adopted MDCEV modsdumes that both discrete and
continuous choices can be explained by the samefsattributes due to the econometric
requirements during the modeling process. Suchmasson should be relaxed while keeping
the attractive features of the MDCEV model. Fumhere, the improved time use model
should be integrated with other decision aspeatsh sas tourism generation, destination
choice, travel model and route choices, and expemreddecision. Finally, tourism behavior

models with the above mechanisms should be ussajoort tourism policies.
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Chapter 8 Conclusions and Future Research
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Tourists’ travel decisions usually involve a numbgseparate but interrelated choices that are
made over time and across space. Since touriggsfaay aspects of choices and have to deal
with spatial and temporal constraints and some rtaiogy, it is argued that tourist choice
behavior is a multi-dimensional process and decssabout these dimensions of behavior are
interrelated. Aiming to gain a thorough understagdif tourist behavior, this study attempts to
build a model system, into which all the importenbice aspects related to tourist behavior are
incorporated and multi-faceted dependencies andraations are taken into account.
Concretely speaking, this study analyzed tourismigigation behavior by considering the
influence of various factors, including individuand household characteristics, social
interactions and constraint effects; investigataarist multi-stage choice process, including
two interrelated choice aspects of destination taadel party, and three interrelated choice
aspects of tourism participation, destination capand travel mode choice; analyzed tourist’s
multi-destination choice with future dependencepresented tourism participation and
tourism expenditure simultaneously; examined tesirtame allocation decisions on various
activities during travel.

The findings of this thesis are first summarizetbiye Then limitations and directions

for future research are discussed.

8.1 Findings

8.1.1 Tourism participation behavior

This study analyzed individuals’ tourism participatbehavior by considering the influence of

social interaction and constraints effects. Thdymmawas conducted based on a Scobit model,

which includes a skewness parameter to relax thengstion made in binary logit model that
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the sensitivity of individuals to changes in exjaleory variables is highest for those who have
indifferent preferences over participation and pamticipation.

The effectiveness of the established model is eogtly confirmed. The impacts of
social interaction, constraint effects, as well several individual attributes on tourism
participation are investigated. The model estinmatiesults confirm the significant influence
of social interaction on individual’s tourism parpation behavior. Specifically speaking, the
endogenous social effects of prefecture and honmgemcome group show significant
influences to a certain extent. For the exogenousak effect, education level show
significant positive influence. This result meahattthe tourism participation percentage in a
prefecture will increase if the average educatevel in that prefecture increases. In addition,
the correlated social effects within same prefectand homogenous income group are
confirmed to be significant, which states the int@nce of accounting for the correlated
social effects. In term of the constraint effectise empirical results indicate that five
constraints including money, time, partner’s tifeek of interest and available information
have significant influences on tourism participatio

These results have important policy implicationgc&use the endogenous social
effects of prefecture have positive and significarftuences, the policies that aims to
increase or decrease tourism demand would haveatsoaltiplier” effect. In other words,
the effect of a policy intervention will be largdran the individual-level direct effect. In
addition, since constraint effects are confirmedh&we significant influence on tourism
participation behavior, policies that aims to ehate these constraints should be

implemented to promote tourism generation.
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8.1.2 Tourists’ heterogeneous choices of destinatiand travel party

There are various interactions existing in toubishavior due to the influences of various
constraints and tourists’ preferences. Such interax might be different across tourists.
Focusing on the choice interaction between traatypand destination, this study has
attempted to represent the heterogeneous nestéck dtaucture involved in the choices of
these two decision aspects by combining the latéads and the nested logit modeling
approaches. Using a data collected from 2 050 gtsurn Japan, the effectiveness of the
developed model was first confirmed. Statisticgngicances of the parameters used to
explain the latent classes and the nested modettste suggest that there are surely
heterogeneous interactions between choices of nddisin and travel party, which are
represented by two types of the nested choicetates: It is observed that the nested choice
structure could significantly differ across incomegel and gender. In this case study, it was
confirmed that on average the two types of theauakeshoice structures are almost shared
equally by the samples. These results support teeldped model. The theoretical
contribution of this study is to develop an addiabmodeling approach that can represent
tourists’ heterogeneous choice behavior. Even thoug applied the approach to deal with
choices of destination and travel party, it coutd dlso applicable to other choice contexts.
The observed findings about heterogeneous interectbetween choices of destination and
travel party have important practical implicatiofor example, the proposed modeling
approach could helpful to policy makers to quattiedy evaluate the effects of tourism
policies or marketing activities on tourist choloehavior in advance in a more convincible
way, and it is also suggested that segmentatiotounsm marketing should be done by
focusing on not only tourists’ individual attribgte but also their interrelated choice

behaviors.
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8.1.3 Joint analysis of tourism participation, deshation choice and travel mode choice

This study jointly analyzed tourists’ three intéated choice aspects over a course of year:
tourism participation, destination choice and ttamede choice, while takes the influence of

state dependence into account. The data used snsthdy is derived from a web-based

retrospective panel survey conducted in Japareigeiar 2010. In the analysis, the joint choice
of three components is analyzed using the nestgt (ML) model, and lagged endogenous

variables are included into the model to examire itifluence of state dependence. The
effectiveness of the model is first empirically Gomed. Model estimation results showed the

significant influence of state dependence on theethchoice aspects and revealed the
regionally heterogeneous influence of travel moldeice on destination choice. The results
also clarified the influence of tourism motivatianglividual characteristic, destination specific

attributes and travel specific attributes on ttred¢hchoice aspects.

These results have important policy implications. &xample, it indicated that length
of national holiday has a significant influencetoarism participation decision. Based on this
result, region-specific Golden week (different myihas the Golden week holiday during
different time period) will have certain effecteébminate the concentration of tourism demand.
Focusing on destination marketing and managemeptefecture can market its tourism
destination by targeting larger families in theselaegions; more information about the local
attractions could be provided to tourists so thaan increase their repeated visit to the same
region; some prefectures (e.g., Hokkaido Prefectof@manashi Prefecture, Shizuoka
Prefecture, Okinawa Prefecture) can increase theirst arrivals dramatically by improving
their transportation service level. Since travedmahoices conditioned on some destinations
(e.g., Chiba Prefecture, Tokyo, Kanagawa Prefecigama Prefecture, Ishikawa Prefecture,

Fukui Prefecture) show higher substitution, the o$epublic transport modes to these
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destinations will increase significantly if the @ee level of public mode increase.

The analysis also offers a tool to forecast tolnestavior in future. Because of an aging
population in Japanese society, individual’s taurgattern is expected to change accordingly.
In addition, the change in demographics might aéswilt in a change of tourism motivation,
which will further influence tourist behavior. Atber understanding about such kind of change

will provide more appropriate insights into tourisnarketing and policy decisions.

8.1.4 Multi-destination choice behavior with futuredependence

This study analyzed interrelated choices underlyimegmulti-destination behavior, motivated
by the argument that choice of a destination ioua with two or more destinations might be
influenced by the choice behavior of subsequentirdgsns visited. In other words, future

dependence might be relevant to the destinationicehdehavior. To reflect such

decision-making mechanism, this study adopts theeuwsal logit modeling framework to

explicitly and flexibly accounting for the futureeplendence in the multi-destination choice
behavior. Concretely speaking, the future depereldoc a destination is represented by
introducing the probabilities of visiting subsequdestinations as well as the probability of
going home. Dissimilarities among destinations as® introduced into the model. Using a
guestionnaire survey data collected in tourist idagbns of Tottori Prefecture, Japan in
2007, the effectiveness of the established modslfiist empirically confirmed, and then the
existence of future dependence in tourists’ mudtthation choice behaviors was also
statistically clarified. Influential factors affect tourists’ multi-destination choice behaviors

were finally examined.
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8.1.5 Tourism participation and expenditure behavio

The study of tourism expenditure has attracted naitémtion in tourism analysis. However,
the existing research has a lot of problems inaggmting tourism expenditure as a decision
which is independent from the decision of partitigrain tourism. This study recognizes these
two decisions might be interacted with each ofhieerefore, a new discrete-continuous choice
model is built to model the two decisions simul@umy. In particular, tourism participation is
represented based on a Scobit model, which incladkswness parameter to relax assumption
that the sensitivity of individuals to changes iplanatory variables is highest for those who
have indifferent preferences over participation andn-participation. The empirical
application is carried out using the data deriveamf a survey conducted in Japan. The
effectiveness of the established model is emplyicabnfirmed. It is revealed that the
correlation between tourism participation and teuriexpenditure is positive and statistically
significant at 95% level. The impacts of severailaites on tourism participation and tourism
expenditure are investigated. It is revealed thdividual's age, marital status, education level,
income, household size, existence of children enltbusehold, car ownership and length of
holiday have significant influence on their choigk participation in tourism. For tourism
expenditure, marital status, income, household sizé travel distance have significant
influence. Furthermore, the results derived fronoicmodel and binary Logit model are
compared. The Scobit-based model is proved to persur to Logit-based model. In terms of
marginal effects, the Logit-based model overesesitiie marginal effects of holiday length on
participation probability by almost 80%. The oveireate of marginal effects will result in the
inaccurate estimation and expectation of tourisficypo

Some implications for both academic research amudlisim organizations can be

drawn from the study. The academic contribution this study is to build a
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discrete—continuous choice behavior model to reprtesourist’s two-dimensional choice:

tourism participation and tourism expenditure. Ilbull be also applied in other

discrete—continuous choice, such as tourism ppdiicin and stay duration, tourism

participation and frequency. In addition, the stadlyo has important practical implications.
On the one hand, the analysis of tourism partimpabehavior can help government/firms
propose policies/measures to effectively elimintgrism barriers and encourage tourism
participation. Furthermore, representing tourismesditure in a more appropriate way can
provide more accurate assessment of revenue fronsio so that effective policies/measures
to increase economic benefit of tourism can be @mgnted. On the other hand, it can offer
important information about tourist's expenditurattprns, which are useful for a tourism

destination to formulate better marketing strategie

8.1.6 Tourists’ time allocation decisions on variosi activities

This study has attempted to explore tourists’ tise behavior involving multiple activities by
explicitly distinguishing between activity partieifpon and the time allocated to activities. For
this purpose, this study has examined the applibalof the multiple discrete-continuous
extreme value (MDCEV) model, which has several ath@es over other existing time use
models, including the joint representation of npléi activities (corner solutions: zero
consumption of each activity type) as well as thacated time, diminishing marginal utilities
(satiation effects), and different baseline ugkti The established time use model for tourists
were examined using a questionnaire survey dafactetl from 761 tourists who visited
various tourism attractions located in a prefectfrgdapan.

We confirmed the effectiveness of the multiple dhge-continuous extreme value

(MDCEV) model in representing tourist’s time usé&eor with multiple activities. The good
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feature of the MDCEV model is that it can flexibigpresent activity participation for any
number of tourism activities. Since the model hasudtinomial logit (MNL) form-equivalent
structure, it is easier to apply the MDCEV modelhe real world.

Influential factors related to time allocation inffekent activities were explored.
Concretely speaking, individual attributes incluglege, employment status, residential area,
travel experience, and trip-related attributesuduig travel mode, travel party, travel season
are found to be important influential factors slinorth noting that tourists who resided outside
Tottori Prefecture have lower baseline utilities &l activities. This may be because that they
are less familiar with the tourism attractions ottdri prefecture. Therefore, efforts should be
made to introduce these local attractions to teafrem other place. In addition, the effects of
travel mode indicate that tourists who travelegbbyate car have a higher baseline preference
for sport and amusement activities but have a lobaseline preference for culture and
heritage.

It is observed that the level of satiation is highshopping activities and low for sport
and hot spring activities. In other words, touristf be satisfied quickly by participating in
shopping activities. But when they participate por$ and hot spring activities, it will be less
possible for them to be satiated.

The above findings provide some insights into usi@derding tourist’s time use
behavior. Furthermore, some policy implications bardrawn. For example, the low level of
satiation for sport activities suggests that taangho participate in sports usually have long
duration. Therefore, some infrastructure shoulddmestructed to satisfy tourists’ needs in a

long time period.
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8.1.7 Overall findings: multi-faceted dependencieand interactions

This research confirmed the interactions involved tourist behavior, including the
interactions between destination and travel paiftpice; interrelation among tourism
participation, destination and travel mode choideterrelated choice underlying
multi-destination behavior; interrelated choicestofirism participation and expenditure.
From the methodological perspective, this studyioed appropriate approaches to represent
interactions between different choice aspectstliiis is indicated that the nested logit (NL)
model is appropriate to jointly describe two or modiscrete choice elements, by
incorporating the interaction among the behavia@ments with the help of expected
maximal utility (also called logsum variable or lusive value). Secondly, the latent class
(LC) modeling approach was proposed to represdrtdgeneous nested choice structures in
the nested logit (NL) model. Thirdly, this studypresented the influence of future
dependence on tourists’ destination choice behawoapplying the universal logit model.
Fourthly, a discrete-continuous choice model waselbped to represent tourists’ two
interrelated choice aspects (i.e., tourism pamitgm and expenditure) simultaneously.
Finally, this study confirmed the effectivenesstioé multiple discrete-continuous extreme

value (MDCEV) model in representing tourist’s tinmge behavior with multiple activities.

8.2 Limitations

Tourist choice behavior involves a range of psyolktd process and is influenced by a
number of individual and environmental factors.olrder to get a better understanding of
tourist behavior, it is necessary to clarify thluence of these factors. Although this study

included social interactions and constraint effeziavestigate tourism participation behavior,
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more psychological factors are still needed torvestigated. In addition, these psychological
factors are expected to have great influences bardiehavior aspects as well, including
destination choice, activity choice, etc. Howeubese aspects remain unexplored in this
study.

Many relevant choice aspects involved in tourigtaweor (as indicated in Figure 2-3)
are not included in this study, including group icko information search and use, route
choice, post-travel evaluation, etc. The develapedel system should be extended to cover
more decision aspects of tourist behavior and pm@te more behavior mechanism in the
future research.

There are unexplored issues in representing depemdeand interactions in tourist
behavior as well. It remains unclear how the depenigs and interactions vary in different
contexts. In terms of temporal dependence, thigdysexamined the influence of state
dependence on tourist three choice aspects, natnehsm participation, destination choice
and travel mode choice. However, such dynamic emtes are not limited to these three
choices, further studies should be conducted tercmore behavior aspects. In addition, this
study only represented the first-order state depece without taking higher-ordered state
dependence into account. Furthermore, dynamicsauitimy tourism participation behavior
might not be a closed process within a single ykanight be worth conducting dynamic
analysis based a panel data covering two or maesy€oncerning with social interaction,
this thesis only focused on the influence of sogr@up on tourism participation behavior,
while other important aspects are not taken intwawt, for instance, the WOM information,
coupling constraint, group decisions, etc.

This thesis adopted survey-oriented approach tdyzmaourist behavior. In other
words, the model development is based on the dlaittata derived from survey. Therefore,

the results can only reflect the tourist behaunothie study area. With such consideration, the
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generalization of the proposed model should behéurtested by conducting comparative

analysis between different tourists (e.g., domesit international tourists).

8.3 Future study

Further effort is required in survey design. Inertb conduct integrated analysis of tourist
behavior, a data set is needed to cover the wholeeps of tourist behavior before, during
and after the travel. Concretely speaking, inforamatbout tourism participation behavior;
scheduling behavior including where to go (desktimathoice), when and how to go (travel
season and travel mode choices), with whom to rgwét party choice), and so forth; on-site
behavior including visited attractions, within deation route choice, time and money
allocation; and post-travel influence are requirAdd to conduct dynamic analysis, panel
survey is necessary to obtain information over dage time period. It remains as a future
task how to include such comprehensive informaiaie survey.

It is expected that various interactions might existourist behavior. For example,
time and money constraints may result in interastibetween spatial choice and resource
allocation behavior (e.g., interrelation among ishegton choice, length of stay, and monetary
expenditure); choices before travel (e.g., desonattravel mode) might interrelated with
behavior during travel (e.g., route choice, on-sitéivities); experiences during the travel are
the major factors to influence tourists’ post-trlagealuation, which may in turn affect their
future behavior. Future study should be conduateddrify such complexity and interactions
involved in tourist behavior. Moreover, appropriateethodology should be developed to
incorporate these interrelated behavior aspedssiystematical and logical way.

From the practical perspective, some simulatiormilshbe conducted to predict the
changes in tourist behavior that would occur duethite changes in travel style and

socio-economic situations and to explore what kinflgdestination management policies
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could effectively support the stable growth of ieor demand. Since tourist choice behavior
is a multi-dimensional process and decisions aldiiférent dimensions of behavior are
interrelated with each other, changes in travelestyr socio-economic situations will

influence the whole process of tourists’ choice. fliture research, simulation can be
conducted under different scenarios by using thdehestimation results derived from this
study. Based on the simulation, policies could beppsed to support the stable growth of

tourism demand.
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