Faculty of Science and Engineering

Department of Spatial Sciences

Development of Tour Packages through Spatio-Temporaflodelling
of Tourist Movements

Mohd Faisal Bin Abdul Khanan

This thesis is presented for the degree of
Doctor of Philosophy
of
Curtin University

October 2014



Declaration

To the best of my knowledge and belief, this thesistains no material previously

published by any other person except where duecadkdgement has been made.

This thesis contains no material which has beeeed for the award of any other

degree or diploma in any university.

SIGNATUIE. .. et e e e e e

DT (3



ABSTRACT

An ideal tour package should consist of itineradgnmeents such as the sequence of
tourist attractions with the scheduled arrival tamend visiting durations at each
attraction, specific to each tourist accordingheirt preferences and characteristics.
Although seen as a determining factor for touristisfaction by tour operators, a
tour package is described as one of the fundameatan-for-granted symbols of
the tourism industry. Conventionally, tour operatohoose just some of a number of
travel products, for instance, several places $d or a transportation mode, and put
them into a tour package without sufficiently urelanding both the potential and
actual needs of the tourists themselves. Furthexmsome tour operators have
conflicting motives in producing tour packages swsh adding many shopping

activities with the intention of maximising theirgbits.

This research involves outlining several methode®dor designing tour packages.
The methodologies are for personalised schedubegyity planning and market
segmentation, that have been developed by integraburists’ spatio-temporal
movements and their characteristics. The desigm tolir package is directly linked
to tourist market needs and demands using the rdised Scheduling Method.
Semi-Markov and scheduling processes are emplogeg@raduce an itinerary,
personalised to a specific combination of charaties for tourists. Other elements
of a tour package such as route, activities andj&iuchn be added to the itinerary to
complete the tour package design process. The ifctRlanning Method uses a
Probability Density Function to estimate tourisg’ival times and visiting durations
for planning the timing of activities at each attran. The Market Segmentation
Method applies the Expectation-Maximisation Algnit to produce target markets
of tour package products which are itinerariegjaations and activities based on

tourists’ characteristics.

A case study of Phillip Island, Victoria, Australigas undertaken to implement and
evaluate each method developed. A survey was ctedltic gather data of tourists’
spatio-temporal movements and their characterisfibe Personalised Scheduling

Method was implemented using the spatio-temporalement dataset of female and



middle aged tourists, as the Phillip Island NatBegk is one of the target tourist
markets. A number of itineraries were derived amggested for female and middle
age tourists. The Activity Planning Method revealddt a few activities on

Churchill Island, one of the attractions located Bhillip Island, were often

scheduled prior to tourists’ arrivals or long afteey arrived. This highlighted the
importance of activity planning and marketing eff@everal tourist target markets
were identified for various itineraries, attractoand activities, which are useful in
understanding tourist needs and demands and igegtithe competitive advantage

of tour packages.

In conclusion, the tour package design methodoligpyeloped in this study is able

to provide tourists with personalised itinerariesl dupport other stakeholders such
as attraction administrators and tour operatorsmanaging the resources and
facilities within attractions together with transpplanning between tourism areas.
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CHAPTER 1: INTRODUCTION AND OUTLINE

— 1

1.1 Introduction

Transportation and tourist movement are consideasdsignificant factors for
international tourism (Page, 2005). When and howrists move within the
destinations are valuable information for tourismarketing, especially for
developing tour packages by tour operators or ttiengement of activities by

observing tourist movement by attraction admintistsa

A tour package is a primary component of the toarismdustry, seen by tour
operators as a determining factor for tourist &atison (Geva and Goldman, 1991).
It was described as “one of the fundamental, tdkemgranted symbols of the
tourism industry” (Weaver and Lawton, 2010).

Some studies define the components of a tour packag consisting of
accommodation, transportation and attraction, gooiie the vital aspect of tourist
movement (Morrison, 1996; Perlitz and Elliott, 20@yratt and Archer, 2003). At
the same time, much research that covers the agpspatio-temporal movement of
the tourist within a tour package design do notude an actual tourist movement

dataset such as a list of attractions visited, @héval time and visiting duration



within attractions (Niknafs et al., 2003; Dunstedlal., 2004; Tam and Pun-Cheng,
2012).

A tour package is defined in this research as lgaairlist of attractions with their
arrival times and visiting durations by touristsheTlist of attractions is logically
sequenced and involves the arrangement of vigitdtam one attraction to another.
It shows which attraction is to be visited earkerd later or first and last (Xia and
Arrowsmith, 2005).

In this thesis, a methodology to design tour paekagrough the modelling of tourist
spatio-temporal movement is developed. A schedutweghod that is necessary for
the integration of a movement sequence from onm@achtin to another with its

itinerary element is proposed.

The research progresses to include the suggesdtiaatigity starting time based on
tourist arrival time within each attraction. Mulépstarting times are suggested
according to various tourist arrivals to suit agarof activity timing arrangements.
At the end of this thesis, a method to associate frackage products such as
itinerary, attraction and activity, according tdfelient tourist characteristics, for
instance age, gender and travel group, is intrafiteeacknowledge the importance

of the marketing perspective of tour packages.

A case study was conducted at Phillip Island, \fiatoAustralia to gather tourist
spatio-temporal movement data that covers theiremmnt around nine attractions.
A mathematical model and scheduling process ard tsedevelop a method of
modelling tourist spatio-temporal movement and evaluated using this spatio-

temporal movement dataset.

Another mathematical model is applied to the alrivaes and visiting durations of
tourists in each attraction. Furthermore, the ougbuhe itinerary is used to segment
the itinerary market by using a tourist characterisdataset through the

implementation of a clustering algorithm.



1.2 Problem Formulation

The major challenge in managing tourism is the it of tourists competing for

the same resources such as a tour package ancdhdetom balance these multiple
objectives while maintaining a positive tourism expnce (O’Connor et al., 2005).
According to Fennell (1996), the key to overcomes tissue is by understanding

tourist behaviour. One such behaviour is touristemeent (Cooper, 1981).

According to Xia et al. (2008), tourist spatio-tesngl movement in terms of their
way finding behaviour consists of two important gaments, namely physical
movement and decision-making. This opinion is fertrstrengthened by the
definition of tourism itself which means the praetiof travelling for recreation
(Merriam-Webster, 2010). Travelling needs movemditius, it is inadequate to
produce a tour package without considering the iGpamporal movement of

tourists.

The knowledge of tourist spatio-temporal movemeaitegons is essential to develop
tour packages by understanding the location of laomites and the timing of visits
where it indicates how tourists combine tourisesitogether and arrange their
schedules (Xia et al., 2010). Furthermore, accgrtbrher, a dominant tourist spatio-
temporal movement pattern could be used to assiisic@on administrators in

deciding how the daily program of activities shob&larranged for attractions.

A tour package is significantly important wherecibmprises elements such as
marketing, movement and activities (Jafari, 200@rli2z and Elliott, 2000).
Although important, the proper methodology in dasig tour packages is always
taken for granted by tour operators. Dunstall e(2004) claimed that tour operators
conventionally choose just some of the elementh®holiday, such as one or more
travel products, or one or more places to visit patdthem into their tour package.
Furthermore, some tour operators have producedp@ackages with an intention to
maximise their profit such as adding too many sihappctivities (Ap and Wong,
2001).



To date, very few tour packages have been creassuy yoroper quantitative
techniques. Niknafs et al. (2003) implemented aetBased Reasoning (CBR)
where tourist preferences such as interest and ébudgre the main subject in
designing tour packages. Unfortunately, their témphes did not include a spatio-
temporal movement aspect to better support thalirfigs.

An improvement to the research by Niknafs et 200@) was the itinerary mapping
technique to gather spatio-temporal movement datawists (Connell and Page,
2008). Alas, though spatial data were collectedaradysed, they relied too much on
sketch maps of tourist vehicular movement, resuylim a loss of fine detail as a

result of using small scale maps (Lew and McKerch@@6).

A greedy algorithm was implemented to find the gsirpath from one attraction to
another in tour packages (Tam and Pun-Cheng, 2@@3pite suggesting tour
packages with proper timing elements such as ariivee and visiting duration at
each attraction, the implementation of the shoqesth concept sometimes does not
suit touring scenarios. During tours, tourists doprefer longer routes to reach
destinations due to the leisure motivation of pag&ly more places present between

attractions during a tour.

The spatio-temporal movement in terms of visitingation is also important in
influencing the decision-making of tourists in ckog attractions (Sirakaya et al.,
1996). A similar view was expressed by McKerched aew (2004) where tourist

spatio-temporal movement was found to influence package modelling.

Finally, although the foundation of linking tourispatio-temporal movement with
tour packages design was established togetherthdgthink between tourist decision-
making towards tour packages, little was done tuk Imto the inter-relationship
between spatio-temporal movement and tourist deeisiaking in the context of
tourist preferences (McKercher and Lew, 2004).



Tour operators could fail to match tour packagssa groduct of analysing spatio-
temporal movement with tourist preferences viartbbaracteristics as some of the
attractions may only suit certain types of touri@sle et al., 1987). This inter-
relationship between spatio-temporal movement arigt decision-making is
important in designing tour packages. Thereforemitst be taken seriously by
stakeholders of tour packages.

1.3 Research Objectives

The primary aim of this research is to establisimethod for developing tour
packages by modelling tourist spatio-temporal maammin order to achieve the

primary aim, three objectives with related reseayebstions are addressed.

The first objective is to develop a framework fagvdloping tour packages that
incorporates aspects of spatio-temporal touristenmnt and tourist characteristics.

Its related research questions are:

(1) How do we best define a tour package and its coemnsnfrom the
perspective of spatio-temporal movement?

(i) What are the issues in designing tour packagegcesdly in relation to
spatio-temporal movement and tourist charactesigtic

Such a framework is important when later, it wi# bsed to devise a modelling
technique for those movements as the most impodamiponent in designing tour
packages. This is the second objective and it ¢atest several research questions

such as:

(i) What are the current methods to solve the tourggekiesign issues?

(iv) What methods can be used to spatio-temporally dpvgheraries?

(v) What methods can be used to estimate the arriged tand visiting
duration of tourists for the purpose of suggestatgrting times and
visiting durations of various activities?

(vi) What methods can be used to segment the markebuof gackage

products according to diverse tourist charactessti



(vii)

What are the tourist characteristics for segmentiveg market of tour

package products?

Lastly, the third objective is putting into pra@idhe modelling technique by

implementing and evaluating it using a case stitdyesearch questions are:

(viii)

(ix)

(x)

(xi)

Will there be various itineraries to be proposedaasesult of diverse
spatio-temporal movement patterns according to ewhfit tourist
characteristics?

Will there be a different set of arrival times amisiting durations
according to each attraction?

Will there be a significant difference between thgival time and
visiting duration outcomes with the status quolaf timing of specific
attraction activities?

Will there be a specific set of tourist charactarssassociated with each

tour package product?

This thesis does not attempt to model the spatigpteal movement of tourists

within each attraction as the scope only involvies tacro-level movement of

movement sequence instead of micro-level moveméhtnnan attraction. Nor does

this thesis try to uncover the reasons behind eaokement decision made by

tourists. No cognitive decision-making models wenelved in this thesis. A slight

representation of cognitive perspective is dematetr by the segmentation of tour

package products according to different types ofisb characteristics.

1.4  Research Significance

The proposed research is significant in that itellgys a method for developing tour

packages by modelling tourist spatio-temporal mamThis research fills a gap

by embedding tourist movement information in a tpackage design process. This

is done by including the output of scheduling aktt@urist spatio-temporal

movement and corresponding tourist characteristiceajor elements of itineraries.

Therefore, itineraries can be tailored for certgimes of tourists according to their

preferences and characteristics (Lopez, 2003).



On top of that, attraction administrators are aolemprove the organisation of
activities by enhancing the technique to estimiageatrrival time of tourists (Asakura
and Iryo, 2007). Concurrently, tour operators cHeraliverse tour package products
according to broader types of tourists by segmgntimeraries, attractions and
activities markets (Xia et al., 2010). Ideally, dffering more types of tour package

products, sales improve and profit increases.

This research is distinguishable from existing tpackage research by emphasising
scheduling of tourist movement, estimating the diertpy of activities and starting
time based on the arrival time of tourists and tlevelopment of customised

itineraries. Other contributions from this researatiude:

(1) Stakeholders, like attraction administrators, localithorities and
government agencies are able to plan the futureldpment of parks and
surroundings such as improving facilities to adsistist movement. Such
facilities are like information kiosks, signboardsgnposts and special
roads for tourists to avoid roads used by locals.

(i) The tourist characteristic findings of this reséaace useful to plan the
development of amenities to assist tourists witttigaar needs such as
senior citizens and families with children. Sucleilfaes may include
toilets, special bus services, cafes and shaded.are

(i)  Providing a set of robust spatio-temporally enretheurist movement
information that includes their characteristicst i@ useful for obtaining

the knowledge of tourist behaviour.

1.5 Thesis Outline

This section describes the thesis structure whednsists of eight chapters as
depicted in Figure 1.1. The concepts, theoriesraathods of tour packages and its
design process are briefly presented in these etsafEach research question is also

carefully addressed within these chapters.



CHAPTER 2 CHAPTER 3
= Provides tour package definition. - Establishes tour package's theoretical framework
- Reviews |iteratures in regards fo tour * especially the proposed methods.
package's concept, theory and design. Describes case study area, data collection, compilation and
- Presants tour package design lssue, database design procadure and the type of software used,
L
CHAPTER 5 CHAPTER 4
- Infroduces an activity planning - Presents a perscnalized scheduling
method to estimate arival times and 4 method to design itineraries.
durations at each attraction. = Consists of semi-Markoy and
- Lhilises probability density function scheduling processes,
k4
CHAPTER 6 CHAPTER T
- Presants a market segmentation method Lo - Discusses the implemeantation
specify tour packages products according o * and evaluation of each method.
tourists’ characteristics. - Each result is interprated and
- Llilises expectation-maximisation algorithm. discusses throughly.
CHAPTER 8
- ldentifying whether research objectives
are accomplished. "

= Summarises research findings,
limitation of methods and future
directions,

Figure 1.1 Thesis outline

Chapter 2 starts with reviewing the existing literature carious definitions of tour
packages to provide an exact definition of a tcackage for this research. Then, it
reviews the appropriate literature in regards t® tloncepts and theories of tour

packages and the existing methods of their degigregs.

Two types of methods are assessed in detail. Theynsethods directly and

indirectly related to the design of tour packagBsese indirect methods, although
not directly related to tour packages, are ableotaribute to the development of tour
packages. This chapter concludes by presenting ssues of tour package design.
The first and second objectives with research questl, 2 and 3 are addressed in

this chapter.



Chapter 3 establishes the research methodology consistinghef theoretical
framework of the research. This theoretical framéwior designing tour packages is
made up of five parts which are issues, stakehs|detakeholder requirements,
methodological requirements and solutions. Thetswis highlight three methods to
solve those issues. Again, the first and seconecbbes with research questions 2
and 3 are highlighted in this chapter.

A brief introduction of the case study area is giadongside with the data collection
procedure. The data compilation, database desigeedure and finally the type of
software are presented to conclude this chapter.

The purpose of Chapters 4, 5 and 6 is to expli@thborate on the three methods
mentioned above before providing the related resint Chapter 7 Chapter 4

presents the Personalised Scheduling Method (PSMblive a tour planning issue
for tourists. It applied the semi-Markov processntioned as the mathematical
model in Section 1.1, to identify dominant movemsedquences and arrival times for
specific tourists’ characteristics which will thdre used to form a tour package
itinerary. The second objective together with reseguestion 4 is addressed in this

chapter.

Chapter 5 introduces the Activity Planning Method (APM) tolge an activity
planning issue for attraction administrators. Tleeonid objective together with
research question 5 is highlighted in this chapteProbability Density Function
(PDF), mentioned as the concept of probability ect®n 1.1 is used to choose
several arrival times and visiting durations whéoarists arrive and spend at a
particular attraction. This provides multiple opoof arrival times and visiting

durations for attraction administrators to consider

Chapter 6 addresses the second objective together with n@semestion 6 where
the Market Segmentation Method (MSM) is suggestedsotlve the market
segmentation issues faced by tour operators. #iresy, attractions and activities are
segmented according to respective tourists’ charatits using the Expectation-

Maximisation (EM) Algorithm, mentioned as the ckraéng algorithm in Section 1.1.
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Research question 7 is also highlighted where pialtiourists’ characteristics are

identified for the segmentation effort.

Chapter 7 discusses the implementation and evaluation of éhere methods
presented in the previous three chapters througgsa study. The first step involves
the design of itineraries via the process of sp&moporal movement modelling. The
second step estimates the arrival time using PDRdovity planning. The final step
involves the market segmentation process usingEttlealgorithm. Each result is
interpreted and discussed. The third objective \althof its research questions are
addressed in this chapter.

Chapter 8 concludes the thesis by giving a summary of theaeh findings. The
limitations of the methods are discussed, and sofrtee future directions of this
research are given. Most importantly, the reseajectives and questions are

reiterated to identify whether they are met orthobughout this thesis.

1.6  Chapter Conclusions

This chapter introduces the research by providiognes background on the tour
package design and tourists’ spatio-temporal mowenresearch. Later, this
background is further detailed to formulate thebpem of this research. Throughout
the study, it establishes the objectives and theifstance of this study. Finally, an
outline of this thesis is given to provide a briefroduction on how this study is

carried out.



11

CHAPTER 2: LITERATURE REVIEW

b !

2.1 Introduction

This chapter presents the findings of several igjsesearch studies with regards to
tour package design and identifies some issues ahs¢. As there are various
definitions of a tour package, the chapter beginidting some of those definitions.

Next, a discussion on the history of tour packagggh is presented.

After that, a review of existing methodologies tethto tour package design and
implementation are outlined. The reviewed methogie® are categorised as two
types of methods: (1) methods directly relatecheodesign of tour packages and (2)
methods indirectly related to the design of touckaages. Finally, several issues

about tour package design are presented.

2.2 Defining a Tour Package

The definition of a tour package varies widely lwe titerature. Jafari (2000) defines
a tour package as a form of travel organised by tmerators, and that the tour
package represents a bundle of tourism producthh sas accommodation,
transportation and tours. At least two of the paiguneed to be marketed as one
particular product to be considered a tour packdge. also described the
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interchangeable use of the term ‘tour package’ ‘@nterary’ by tour operators.
Syratt and Archer (2003) similarly define a touckege as a combination of tours,
transport and accommodation, purchased in bulk toyiaoperator to generate more

profit and resold as part of a package.

The aspect of trip planning in a tour package wdoduced by Morrison (1996)
who stated that the tour package is a trip plararal paid for at a single price in
advance, covering commercial transportation, accodation, meals and
sightseeing. Dellaert et al. (1995) added one rtmrasm product that forms part of
a tour package which is attraction’s activities.

The definitions of a tour package by Jafari (20(®yratt and Archer (2003) and
Morrison (1996) have a common feature of identdyiime components of a tour
package as accommodation, transportation and tmac Notice that, the
component of attractions is closely related todaamd sightseeing that is conducted
by visiting attractions. An attraction is definesl @ sight or place of interest in other

literature.

Other tour package definitions focus more on th@eeernce of tourists with
references to the sequence and schedules fongigtiractions (Xia, 2007; Xia and
Zeephongsekul, 2009; Tam and Pun-Cheng, 2012).arehiPun-Cheng (2012) refer
to a tour package as comprising the following eletsiethe sequence of attractions,
the journey duration, visiting durations, arrivimhés and transportation modes. This
definition includes the spatial and temporal aspe€ttourist movement in terms of

the sequence and schedules for visiting attractions

The range of spatio-temporal movement can diffeoeding to several definitions.

From a temporal perspective, a tour package cagerimom a day tour and can
extend to weeks or even months (Dunstall et aD420am and Pun-Cheng, 2012).
From a spatial perspective, tour packages candectusingle attraction to a list of
attractions, a whole city or multiple cities andrfr a country to a group of countries
(Dann, 1996; Heung and Chu, 2000).
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Xia (2007) describes a tour package as a sequdratéractions, their schedule and
target markets. This definition includes the marigtispect of a tour package. The
marketing aspect of a tour package includes efftrtgelate tour packages to
characteristics of tourists, better known as mar@&gmentation (Thomson and
Pearce, 1980).

Scheduling in a tour package includes determinuigaBle arrival times and visiting

durations, that should be influenced by touristef@grences and spatio-temporal
movements (Xia and Zeephongsekul, 2009). This mehserving the movement of
tourists and including the spatio-temporal movendatt in the analysis to design

tour packages.

This study considers the definition of a tour pagkas a sequence of attractions,
arrival times and visiting durations tailored torieas tourist characteristics as the
compulsory components for trip planning purposesiribts’ characteristics include
their demographic characteristics such as age amdley and non-demographic
characteristics such as origin, preferred attractiod trip frequency. The definition
is robust in a way that it combines the conceptstrif planning and tourist

characteristics.

2. 3 A Brief History of Tour Package Design

The history of tour packages organisation begari841 when Thomas Cook
organised the first trip for his members of the tdeders Club from Leicester to
Loughborough, which at that time was a popularigdudestination (Enzensberger,
1996). He managed to convince Midland CountiesviRgilto slash the ticket prices

when the ticket is purchased in bulk to cater fergnoup of tourists (Hunter, 2004).

When purchasing tour packages, most tourists areerned with their budget
(Budeanu, 2005). Therefore reducing the cost of frackages has the chance to
increase the possibility of tour packages to beghtut is also noticeable that a tour
package somewhat adheres to the preferences aofjer lgroup of tourists where

first, they prefer Loughborough as a destinatianiaThomas Cook’s package) and
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second, they prefer tour packages with lower pri&&@wensberger, 1996; Hunter,
2004).

Another development in tour packages is the intetida of cross continent tour
packages to Europe and the USA in 1879, again bymBs Cook (Syratt and
Archer, 2003). Almost a century later, after Wovltar 2, Vladimir Raitz organised
the first British charter trip to Corsica usingledered aircraft (Nilsson, 2011). Both
instances, by Cook and Raitz highlighted that ther tpackages have expanded
geographically to include more countries indicatihg importance of internationally
observing tourist movement, to and from the dettina

It is useful to keep a record of the number of igigrwho participated in certain tour
packages that covered certain destinations. Thisnration can be used in terms of
marketing, to decide whether or not to retain thmgeent tour packages or to design
other tour packages with different destinationsthié number of tourists who
participated in the current tour packages is lowhdugh the example given is for
international tour packages, this similar concdpolaserving tourist movement can
be utilised to assess the marketability of tourkkpges at a lower level such as at the
states or national parks level in terms of whetbernot to include specific

destinations.

The most important innovation that a tour packagedyces is the concept of
attraction bundling into itineraries. Again, Thom&®ok took this initiative by
assembling the element of travel and entertainmegether with an efficient
organisational framework that made it possiblertuvjgle the services at a price that
people could afford (Brendon, 1991).

Furthermore, travel has become something pre-aechngth certain risks eliminated
(Enzensberger, 1996). This can be easily understebdreby including other
elements of a tour package such as transportdbod, and accommodation, travel

has become more convenient, and interruption durangl is less likely to happen.



15

Among the most significant improvements in tour kzayes after the 1990s is the
introduction of Information and Communication Teology (ICT) specifically in

terms of generating tour packages online. Tounsi® are able to choose and
customise their preferred tour packages accordintheir preferences in terms of

attraction selection and their own timing (Prolaét 1999).

One example is manipulating a Case-Based Reasd@Bdr) recommendation

system that relies on a relational database witraative query management via a
web-based platform (Bogdanovych et al., 2006). Baiges time and tourists could
avoid pressures of travel choices given by tountmjié the purchasing were made at

the tour agency office.

2.3.1 Tour Package Research Development: Its ConcepRasdarch

Although the invention of a tour package dates liadke 1840s, it was not until just
over 40 years ago that tour packages started w@veeche attention of tourism
researchers. Stemming from the 1970s, researchidntgpackages of tourists can be

studied from a different number of points of view.

Early research by Askari (1971) studied a numbeditierent tour packages and
compares their demand using a model. Using toandttrip characteristics data such
as income, tour price per day and the number odcibns visited per day, he was
able to forecast the demand of tour packages imstesf the number of people
purchasing any particular tour package. This wasedby utilising an economic

mathematical model that combined the aforementiodath. The specific trip

characteristic data such as tour price per daytt@dumber of attractions visited per

day strongly reflect the aspect of tourist prefeeen

While Askari chose to economically model the demahdour packages, Sheldon
and Mak (1987) modelled the demand of tour packageserms of tourists’

demographic characteristics in choosing tour paekags a vacation mode. An
empirical model that employs data such as tourddigracteristics (age and level of
income) and trip characteristics (journey durateomd the number of attractions

visited) were tested using a logic analysis.
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The model identified tourists who are elderly, miten visiting several attractions,
involved few people in the party, intent on makisigort visits and be first-time

visitors to the attraction are most likely to exectheir tour using tour packages. On
the other hand, those who are less likely to pwehimavel packages were rich
tourists wanting longer visits, were repeat tosriahd preferred to travel in larger
parties (Sheldon and Mak, 1987).

Another study into how demographic and lifestyléafrists affects the development
of tour packages was conducted by Abbey (1979).0As of the pioneering

researchers on marketing tour packages, he buittethodology consisting of

ANOVA statistical analysis to test whether or netrbgraphy or lifestyle of tourists

had influence on designing tour packages. In lidystlifestyle characteristics were
described as predefined tourists’ type accordingtheir preferences such as
historically inclined travellers, culture seekdessure seekers and nature seekers.

Tourists would make their own judgment of whicheygf tourists’ lifestyle variables

that were most suited to them. Tourists who exettlteir tour are given the choice
of two tour packages, each one representing a daploig and lifestyle approach of
tour packages and they were asked to indicate pneferences. At the end of the
study, it was found that lifestyle characteristiaee superior to demographic

characteristics in influencing the design of toackages.

Another perspective of the tour package researchrelated to the market

segmentation of the tour package. A study by Thanasal Pearce (1980) identified
some association between the characteristics afsteusuch as their country of

origin, age, gender, income and touring companiosieig a simple percentage
analysis with different types of tour packages sashcoach, camping or fly-drive

tours. The research findings suggested that thexee vgignificant associations

between certain tourist characteristics and thelmted tour packages as shown in
Table 2.1.
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Table 2.1 Tour package type with its associated

characteristics (Thomson and Pearce, 1980)

No. Tour Package Type Associated Characteristics

1  Coach tour Couple tourists, older age and pretenprehensive
tour

2  Camping tour Medium income earner, young tourigtedominantly

female, single, on their first overseas trip, partn
seeking and prefer cheap tours

3  Fly-drive tour High income earner, couple towisand seeking
flexibility in their tour

A more fundamental study that defined the critefidour packages was done by
Quiroga (1990) where these criteria were used tuate the efficiency of tour

package elements. Quiroga listed four criteria Whiecere: (1) a tour package that
selects places to visit and its timing, (2) it cofg tourist budget, (3) it acts as a
mechanism to satisfy tourists, and (4) it combiadsenture, novelty, escape and

cultural experience, all with a margin of safety.

Notice that the third criterion involves satisfyitgurists, thus tourists should be
consulted for their preferences in designing toackages. It is also interesting to
know that, out of the mainstream characteristicshsas the places, timing and
costing of visits, Quiroga also mentioned safety asiterion of tour packages. This
can be observed with the inclusion of basic insteafor some tour packages
nowadays that cover medical assistance and dedh,tle option to extend this

basic cover to include wider coverage (Logitraned]).

Enoch (1996) likewise listed four criteria of a tquackage. They are: (1) it is a
rational and effective way in achieving goals sashvisiting the largest number of
sites in a given duration, (2) it is usually legpensive than an individual trip to the
same places, (3) a tourists’ view is not considevbdn determining the contents of
the package, and (4) it is not flexible in a wagttbnce purchased, tourists have to

strictly follow the plan and any changes are nobhpssible.
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When Enoch’s criteria are compared against Quisgais noticeable that there are
two similarities where both of them stressed thedrtance of tour package in
deciding places to visit and the arrangement of tikeng. One more similarity

would be on the significance of tour packages teelothe cost.

A noticeable difference between those two critexithat Enoch mentioned the rigid
characteristic of tour packages where tourists mavele in determining the content
of tour packages. Both criteria can serve as aktiseavhen designing tour packages

SO as to achieve the purpose of tour packagesuardmfee their robustness.

It can be seen that the subject of tour packagearel evolves from modelling the
demand of tour packages in the 1970s to specifghegcriteria of tour packages in

the 1990s. Some findings from this research incthdeemergence of scheduling the
visits to attractions for designing tour packaged e prominence of several types
of tourist characteristics linked to some tour EayEs. The latest trend beginning in
the mid-1980s is the research in designing toukg@ges quantitatively. This is

elaborated more in the next section where variooar tpackage design

methodologies are critically reviewed.

2. 4 Methodologies of Tour Package Design

This review is divided into two parts: (1) the rewi of methods directly related to
tour package design, and (2) the review of metlidisectly related to tour package

design.

2.4.1 Methods Directly Related to Tour Packages Design

Several existing methods of tour package desigosfonore on the aspect of tour
scheduling or the itinerary. One of these methedbe implementation of Electronic
Tourism (E-Tourism) via CBR for designing tour pagks in finding the best
suggestion of travel schedule from one attractmmriother (Niknafs et al., 2003).
The tour package is the product of trip schedulvigere a database of past trips
(case-based) is built that greatly assists touristis no existing knowledge of the

tour’s location.
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Then, a tourist preferred trip (new case) is ini@Etl where a similarity function is
used to calculate the similarity between the tosrigreferred trip and previous trips.
Hence, the choice of past trips on the similariypaept determines those for future
trips. Although Niknafs et al. (2003) claim to segg a travel schedule, the CBR
method did not include any scheduling componenth sas visiting duration and
arrival times at the attractions. Another drawbescthat, tourists’ constraints such as

tourists timing availability and their budget istmonsidered in their method.

An enhancement of the research by Niknafs et 80P was a study by Hsu et al.
(2000) where they managed to suggest tour packaggbs attraction lists and
visitation durations. An Interactive Genetic Algbm (IGA) was used to flexibly
and repeatedly change the initial tour packagerdaug to the evaluation of tourists

based on the Genetic Algorithm’s (GA) concept afssover and mutation.

As an example in Figure 2.1, crossover happens wlanents from two initial tour
packages such as certain attractions swapped to foral tour packages with
different attractions. This is in contrast to wherthe initial tour packages mutation
occurs resulting in a tour package changing itmelds on its own as in the bottom

right object in Figure 2.1 where the second elersaiiiches from 0 to 1.

Crossover Mutation
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Figure 2.1 Distinguishing crossover against muta¢kim and Cho, 2000)
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An advantage of the system is that tourists arerequired to define clear/crisp
criteria (preferences) at the start. Instead theay learn to understand and change
criteria through interaction with IGA from the momehe initial tour package was
introduced. Despite the advantage, the system sudgests visiting duration as the
temporal aspect of a tour package where this di¢owstitute a complete element of
scheduling such as by introducing the arrival tforeeach attraction.

Some enhancement on CBR was made by Lopez (2008pipining it with the
Constraint Satisfaction Technique (CST) to produceweb-based system for
generating scheduled tour packages. The methodoistib with, not only
preferences considered, but also tourist conssrawlich are weighted when
searching for similar past cases. Such constramslike the opening hours of

attractions and the maximum fee of entrance ticketstourists are willing to pay.

The approach listed tour packages that includesiies within an attraction, each
with its timing element such as, arrival time, tgy duration and cost. The
introduction of arrival time is an improvement wheompared with the previous
study by Hsu et al. (2000). Despite this enhancémkapez’s method only
suggested the arrival time and visiting duratiomd@nly according to tourist
preferences and attraction available time slot dads not implement the actual
tourist movement dataset in terms of timing elememhis does not represent the
actual behaviour of tourists, hence raising doubms the authenticity of the

suggestion of arrival time and visiting duration.

In their tour package design research, Tam andChemng (2012) implemented a
greedy algorithm to calculate the shortest patbsifone attraction to another as an
element of tour scheduling. Besides suggesting mew sequence from one
attraction to another with its timing elements suwh arrival time and visiting
duration to spend at each attraction, they alsayestgd journey duration and
transportation mode.
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The suggestion of journey duration, as an improvenie the research by Lopez
(2003) together with arrival time and visiting dilma at each attraction constitute a
complete temporal element for tour packages. Walleceeding in suggesting an
itinerary based on the spatio-temporal movementsouwofists, a drawback of this

model is that the shortest path does not alwaysatehe preferences of tourists.

The research by Hsu et al. (2000), Lopez (2003) Mikthafs et al. (2003) again
highlighted the tour package design aspect of llin personalised tourist
preferences. The fulfilment of tourist preferentseanother aspect in designing tour
packages which is a fundamental concept of toukgmpes introduced by Thomas
Cook (Hunter, 2004).

A concept of knowledge base that is a set of stredt information was applied by
Jakkilinki et al. (2007). In this research, an @w knowledge base known as
Australian Sustainable Tourism Ontology (AuSTO) teaming several classes as
stated in Table 2.2 were implemented in designtmgriaries for fulfilling tourist

preferences. Each class has its own attributes.

Table 2.2 AuUSTO classes and its attributes
(Jakkilinki et al., 2007)

No. Class Name Attributes
1 Involved Party Represents a tourist, vendor erajor
2 Traveller Stores the requirements of a traveller for a trip
Requirements
3  Offering Stores the information regarding venofberings
4  Resource Stores information regarding tourisrauges
5 Traveller Preference Stores information regardiageller preferences
6 Tourism Related Event Stores information regadwourism related events
such as conference events
7  Traveller Stores information regarding the tréarel
8 Destination Stores information regarding the idasbn

Implemented as a web-based system, AuSTO also ctnmetween the entire
classes that enable itineraries to be recommendethining elements from each
class. An advantage of using AuSTO was that AuSicludes a comprehensive set
of classes most common to tour packages. It alfoetkthe Involved Party class

that shows the important role played by tour paekstgkeholders especially tourists.
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Though complete, AuSTO'’s usage poses a risk wheyareccuracies or out-dated
information is inherited into the system. Thusngsself-defined ontology based on a

self-owned dataset could reduce the risk.

Loban (1997) defined the concept of ‘matchabilitg’ invent a computer-based
decision support system known as Computer Assistadel Counselling (CATC)

where it matches tourists’ preferences againsattiactions attribute. This answered
an early call by Sirakaya et al. (1996) where tlstnessed the importance of

designing personalised tours to match every passyple of tourist.

Initially, attraction attributes were compiled asself defined knowledge base, an
enhancement to the research by Jakkilinki et &1072 Mathematical models and
multi-criteria decision making processes are tmmorporated within the system. To
evaluate the usability of the system, a compangas made between CATC against
other tour package design systems and concludddhthasystem was faster in

exploring many alternatives and was able to hamalee complex situations.

Though managing to design tour packages by consgléourist preferences with
faster speed, the system did not explore the gateintial of personalising tours to
fulfil tourist preferences. The scope of persommadjstours only considers trip
characteristics for instance journey duration, #mel number of attractions visited
and did not cover tourist characteristics suchasidt age and level of income
(Askari, 1971).

Another focal aspect of tour package design isirtbkision of the timing aspect of
activities. Activities are defined here as prograsnaducted at each attraction that
tourists could participate in, such as horse ridinmguntain biking and cultural

performances (Becken and Simmons, 2002)

Some of the existing methods for planning the #gtitime involve the effort of
scheduling the activity’s starting time and vigiiduration (Low et al., 1996;
Dunstall et al., 2004). Both Low et al. (1996) dbdnstall et al. (2004) employed
heuristic algorithms for scheduling activities intourists’ available time slots.
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Tourists then use the scheduled time slots to @dosir suitable arrival time for
participating in the activities. This poses a riskere their arrival time might
mismatch the actual starting time of activitiestthaay be organised earlier by
attraction administrators. They could miss thevéats or arrive too early prior to

the actual starting time of activities.

A system called Simulation of Travel/Activity Respes to Complex Household
Interactive Logistic Decisions or STARCHILD implented heuristic searching to
produce multiple lists of scheduled activities (kecet al., 1986a; Recker et al.,
1986b). Later on, a utility function was used t@lerate the entire lists and select the

one with the highest utility value.

The utility function is a mathematical function whiranks alternatives according to
their benefit/loss according to different individsi@Oxford Dictionaries, 2013). Such
examples of alternatives are admission fee, coigelgvel and the existence of any
facilities in evaluating the attractiveness of dtraation (Apostolakis and Jaffry,

2005).

An advantage of this system lies in its ability reserve an empty space for
unplanned activities when quite often, there cdogdchanges in the planning of
activities. Recker et al. (1986b) also made an mamd mention of arranging
activities in accordance with the arrival time ofitists. This is an improvement to
the research by Low et al. (1996) and Dunstalll.e2804) whereby establishing a
connection between the starting time of activitesl tourist arrival time, the risk

where tourists could miss an activity is reduced.

The uniqueness of this system lies in its dependemt activities that later
determined the attractions and was not rigid bytamty suggesting attractions
without knowing the actual activities (Niknafs dt, #003; Tam and Pun-Cheng,
2012). However, despite its ability to scheduleivatds, the timing aspect is
discretised, i.e. not up to the level of hours amdutes (Recker, 1995). Moreover,

activity duration was not included for completing telement of scheduling.
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Similar to Recker et al. (1986a), Castillo et 2D(8) stressed more on the choice of
activities in the design of a tour package butrplementing CBR. A CBR based
system called SAMAP is used to select activitieffaetions and appropriate

transportation.

A planning module based on an artificial intelligenscheduling is then used to
organise the activities and transportation to pceda sequenced tour package
including an actual visiting duration for each attron that is an improvement to the
model of Recker et al. (1986a). Although timingneémt exists in terms of actual
visiting duration to each attraction, Castillo ¢t @008) did not include another

important temporal element which is the arrivaldiat each attraction.

Another tour package design aspect is the markgigrgpective specifically the
segmentation of the tour package market. The CBR wagain performed by

assimilating it with a decision-making dimension tweate a model called
DIETORECS for segmenting various tour packages raaug to different types of

tourists (Fesenmaier et al., 2003). This extendssitope of tourist preference to
include tourist characteristics such as tourist ggader and decision styles.

Tourists have different choices for tourist attiaus that are related to their
characteristics, and they are classified by theicision styles: highly predefined
users who are sure about their destination, accatatiom oriented users,
recommendation oriented users, geography oriendedsuprice oriented users and

individual travellers who are uncertain about tliEstination.

DIETORECS then considers three types of tourisly: the most experienced
tourists, the highly predefined users, who are mifteedom to choose any tour
package elements such as attraction, (2) the ée@strienced tourists, the individual
travellers who are given a fully prepared tour @agkwhich they are recommended
to adhere to, and (3) the mediocre tourists cangisif other types of tourists who
are provided with the similar fully prepared toacgage, but with a little freedom to

change the elements according to their liking.
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The entire suggestion was again based on thergxiséise of tour packages. Despite
the fact that this method acknowledges the rok@wrfists when making the decision,
the focus of tourist preferences based on the ideemaking ignored the spatio-
temporal element of tour packages where the ordyiapelement implemented by
them is the tourist attraction and no temporal eletrsuch as arrival times and

visiting duration within attractions were involved.

The review of each existing method related to frackage design revealed that there
are a few design aspects for tour packages. Tsied@asign aspect is related to tour
scheduling where the sequence of attractions, dbwirival time and visiting
duration are included. The second design aspentrisgards to the arrangement of
activities, particularly their timing. Similar tetr scheduling, the starting time of
activities based on tourist arrival time togethé&hvits duration is able to constitute a
complete timing aspect of activities. The final igasaspect is in terms of market
segmentation of tour packages where various tookgmges should specify their

market according to different types of tourists.

2.4.2 Methods Indirectly Related to Tour Packages Design

Among the methods indirectly related to tour pa@sags the spatio-temporal
movement analysis method that is found to havenpialeén the design aspect of tour
scheduling. A prominent spatio-temporal movemeiatlyais study that implemented
an itinerary mapping analysis was used to analysgist movement in their

itineraries (Connell and Page, 2008). In this redeatourists were required to
provide their itineraries via movement patternsnuaps where the entire movement

patterns are then digitised into a Geographic médron System (GIS).

Maps were finally produced to show the multitudatimferaries via spatio-temporal
movement patterns where these patterns are visaalty statistically analysed.
Although the system only analysed the historicdtepa of itineraries and did not
predict future itineraries, the practice of analgshistorical itineraries can contribute
to the development of future itineraries based ba assumption that tourist

movement patterns can be replicated.
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A mathematical modelling approach to analyse towspmatio-temporal movement
within the context of tour scheduling is Markov @hand semi-Markov Chain
modelling (Mednick, 1975; Lusseau, 2003; Xia an@p@engsekul, 2009; losifescu
et al., 2010; Xia et al.,, 2011; Cinlar, 2013). Me#n(1975) implemented the
Markov Chain for modelling tourist movement in termf making overnight stops
within ten spots in Ontario province. Using the ktar Chain, he was able to
produce a one-step transitional probability mathat showed the probability of

making overnight stops at one spot before goirantather.

Despite the matrix outcome, he did not exploit flleibility of the Markov Chain
probabilities by using the concept of joint probipito show a complete movement
sequence. Furthermore, he did not include any temhgbement to his transitional

probability.

An improvement to Mednick's Markov Chain methodtli® semi-Markov Chain
where it differs from a Markov Chain in the way ttiteembeds a renewal process by
including the temporal aspect of a tour packagehiwitts structure (Xia and
Zeephongsekul, 2009; Xia et al., 2011). As an exempsiting duration at certain
attractions was used as a parameter for predidiieg probabilities of tourist

movements within attractions.

Additionally, Xia et al. (2011) also fully explodethe flexibility of the Markov
Chain probabilities. She combined multiple one-gtapsitional probabilities under
the concept of joint probability to produce a coetelmovement sequence with its

suggested visiting duration at any attraction.

A drawback of this research is that a complete mmré scheduling as listed in
Figure 2.2 is still impossible due to the absentaraval time prediction. When
combined with visiting duration prediction, a coetgl scheduling can be undertaken
to produce a spatio-temporal itinerary.
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Figure 2.2 Movement scheduling combines arrivaétand
visiting duration (Xia et al., 2011)

There is also spatio-temporal and temporal movemssmsarch that covers the design
aspect of tour scheduling and tourist preference abvuhe same time is able to
contribute towards the arrangement of the timingaiivities. A temporal movement
study that focussed on the timing estimation @ilis Probability Density Function

(PDF) in approximating the arrival time of busesty destination (Knight, 1974).

As actual arrival time data are a continuous randanmble, a PDF is used for the
estimation where a set of arrival time data aréeditwith different statistical
distribution and the best distribution was choSéve distribution is then used to find

the probability density of arrival time for eachmg stamp.

An advantage of the study was that it suggestedishge of mode value, which is
the highest frequency as a practical way in chapsiie most suitable arrival time.
Despite the fact that it is able to approximate dh@val time of coaches up to the
level of minutes, it did not include the possilig of having more than one mode, or

more than one arrival time (multimodality phenom&ndor each arrival time
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dataset. For tour packages, suggesting more tharmaoival time is beneficial as
tourists prefer flexibility in terms of arrival ties at any particular attraction.
Furthermore, duration as another component of iiesvtiming scheduling that was

absent from his research.

Mohammadian and Doherty (2006) used a PDF for ntiadethe duration of
activities in explaining the phenomenon of actestischeduling. The PDF of four
statistical distributions is implemented using a&tivéies’ duration dataset counted
in minutes and the best distribution is selectedetdaon t-statistics for finally
explaining the observed duration. Using an acésitluration dataset resulted in an
improvement when compared with the research firkllmgKnight (1974). However,
contrary to the research by Knight (1974), the fihett they did not include any
dataset of arrival times, again lacked the compé&&nent of the scheduling of
activities. The phenomenon of multimodality was imotuded as well.

An agent-based system was implemented by O’Conha&l.e2005) to quantify
tourists’ sequential movement from one checkpanamother within an attraction
according to different tourist characteristics. @gent-based system is described as a
system that is able to simulate tourist movemertepss via setting up predictive
scenarios by defining the physiology and behawiales of tourists (Gustafson et al.,
2003).

Tourist sequential movement is shown in Figure Z13e agent-based simulation
software called Recreation Behaviour Simulator (RBSvas used by O’Connor et
al. (2005) to simulate the movement pattern ofigdsirwith tourist movement data
obtained from the Alge timing system.

Although some data were lost using the Alge tinmsggtem, the system was able to
extrapolate the data, thus producing a list of eatjal movements of tourists. They
also made an important note of the different raofgarrival times of tourists in each
checkpoint where these arrival times should beidensd when planning activities

at each checkpoint.
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TYPE 2 TYPE 3 TYPE 4 other

Figure 2.3 A list of tourists’ sequential movements
(O’Connor et al., 2005)

One related shortcoming of the study is that thedyndt succeed in observing tourist
preferences via tourist characteristics accordingdifferent movement patterns
owing to the design of the study. Another shortagmivas that the lack of duration
to complement the arrival times where this canhertimprove the arrangement of

activities within each checkpoint.

Analogous to the tour package design related methbd final tour package design
aspect for indirectly related methods is the mamngetispect of a tour package.
Research by Xia et al. (2008) that focussed origbway finding involved a spatio-

temporal tourist movement model which covers viaralysis and simple statistics
of frequency in describing tourist Global PositimpiSystem (GPS) movement data.
The movement data are related to three distingyipes of tourist characteristics in
regard to the familiarity with the attraction: @miliar tourists, (2) partially familiar

tourists, and (3) unfamiliar tourists.

At the end of the research, Xia et al. (2008) caotetl that movement patterns were
notably distinctive according to tourist familigritvhere unfamiliar tourists had a
tendency to use navigational aids such as sigragawback of this research was
that only a simple statistical analysis was useanialyse a complicated set of tourist

movement data according to different tourist chiarastics.
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The marketing aspect of tour package design foirently related methods is
extended to include segmentation of tourist sp@mporal movement patterns. Xia
et al. (2010) used the Expectation-Maximisation JEMgorithm for clustering
tourists according to tourist characteristics sashheir age and gender for each type
of tourist movement. This is an improvement to )aa al. (2008) where EM
algorithm is a more comprehensive clustering atgori A number of clusters were
determined using the EM algorithm where each has atvn associated

characteristics.

As an example, Cluster 1 is declared as a youngleem contrast to Cluster 2 which
is declared as a young male. Each cluster has tcydar pattern of tourists’
movement. A significant advantage of the EM aldwntis that the likelihood (in

identifying the cluster type) is guaranteed forlegeration (Budeanu, 2005).

This means, with each iteration of the EM algorithihe likelihood of any particular
tourist to be placed within any particular clustareases. In the study, the authors
admit that the insufficient amount of data madenpossible for the segmentation to
be done for each movement pattern which was expecidier.

Indirect methodologies of tour package design ibetl in this review have
applications in the field of spatio-temporal movernanalysis, timing estimation,
household activities scheduling and market segrtienta Although these
methodologies are indirectly related, they havesptidl in contributing towards the

design of tour packages.

Through comparing both methods related and indyreetated to tour packages, it is
obvious that the tour package design aspects mikasin tour scheduling, activities
timing arrangement and market segmentation. Thesggecés are important to
robustly establish the framework of tour packagsigte and later on its specific
methodologies.
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2.5 Issues in Tour Package Design

There are three issues of tour package designifiéenfrom the existing literature:
tour planning, activity planning and market plamnissues. Some of the issues are
backed by other supporting research.

Tour planning is an issue given that existing méshdo not cover elements of
scheduling by only suggesting attractions to b&eds(Mednick, 1975; Niknafs et
al., 2003). The itinerary mapping analysis did eeen predict future itineraries
(Connell and Page, 2008). The existing tour packsadeeduling research of IGA,
SAMAP and semi-Markov Chain did not have a comp$eteeduling components by
just including either arrival times or visiting @tilons but not both (Hsu et al., 2000;
Castillo et al., 2008; Xia et al., 2011)

The unavailability of a complete tourists’ spatawriporal movement dataset can also
result in a tour planning issue where the exactigtsl trends are not able to be
identified (Hsu et al., 2000; Lopez, 2003; Jakkiliet al., 2007). A few methods
such as IGA and CBR combined with CST only impletedrtourists’ preferences
data to design their tour (Hsu et al., 2000; Lo@&)3) while one method using the
AuSTO knowledge base by Jakkilinki et al. (2007)exe heavily on a secondary
dataset over which they have no control.

The failure of CATC by Loban (1997) to holisticallpcknowledge tourist
preferences by observing and associating touristement patterns with their
characteristics such as age, gender and travepgsoanother reason for this tour
planning issue to happen. This is risky as tourkpges always adhere to the

preferences of a larger group of tourists (Hurzeg4).

Apart from suggesting potential attractions to beited with its temporal
components, a tour plan must also include possduées for travelling within the
attractions. Unfortunately, the respective tourkaae design research that utilised a
greedy algorithm by Tam and Pun-Cheng (2012) useglistic assumptions such as
shortest path to derive routes. Finally, in regaimighe probability concept, the
existing research by Mednick (1975) did not fullpmit the Markov Chain ability
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to quantitatively derive a complete transition @bility from one attraction to

another in forming a movement sequence for toukages.

To conclude, tour planning can be summarised asnfpaigsues in regards to
potential attractions to visit, visiting duraticaryival time to each attraction, possible
routes for travelling to the attractions and tharelteristics of tourists that are able

to show their preferences in the movement pattern.

Activity planning is an issue where the arrangentdrihe timing of activities is not
considered based on the integration of arrival twheourists with current activities
timing within attractions (Low et al., 1996; Dunet al., 2004). Instead, Low et al.
(1996) and Dunstall et al. (2004) only conside@mgtists available time slots for the

activities timing arrangement.

Starchild by Recker et al. (1986a) solved thisasby integrating tourists’ arrival
time with current activities timing. Despite thigegration, the arrival time was only
discretised. This is not ideal for stakeholdersptan activities in a timely and

accurate manner.

Knight (1974) together with Mohammadian and Doh¢2§06) suggested a solution
to this issue where they managed to derive arrfimks and durations in a
continuous format up to the detailed level of masutTheir research highlighted
another significant activity planning issue whereyt did not consider a multi-modal
scenario where more than one arrival time perdittma should be considered to give

more flexibility for tourists in arranging actives.

Although this was solved by O’Connor et al. (20@&b)ere multiple arrival times for
various checkpoints were recorded, the unavaitgbilif visiting durations to
complement arrival times in their study resultedamother activity planning issue.
This unavailability of visiting durations was alsbvious in the Recker et al. (1986a)
research. The research by Castillo et al. (2008 m@table in including visiting
durations for activity planning but unlike the O'@wr et al. (2005) and Recker et
al. (1986a) research studies, they did not inchrdeal times.
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In conclusion, activity planning can be describsedhaving issues in regards to the
unavailability of the holistic element of activityne planning involving arrival times
and visiting durations. The lack of detailed arrithmes and visiting durations up to
the level of minute together with the unavailakilaf multiple arrival times and

durations of visits for an attraction are also @ficern.

Tourists invest a considerable amount of moneyuxchmse tour packages and in
return they expect a high quality product (Phillgpsd Webster, 1983). However,
some tour packages were not tailored accordingotwist preferences based on
appropriate characteristics of tourists (Loban,7)9%his is the basis of the market

planning issue.

Some research studies that focus on the touristg@nce of tour packages, ignored
the fundamental aspect of tour packages that shodldde timing elements such as
arrival times and visiting durations (Fesenmaiealet 2003). As a result, the link

between tourist preferences and tour packages wigsbased on the element of

attractions of these tour packages.

An improvement to this was a research by Xia e{2008) where she associated a
tourist characteristic of destination familiaritytivtourist spatio-temporal movement
pattern of checkpoint sequence and arrival timeefxth checkpoint. In doing this,
another market planning issue arises where she @omylucted simple statistical
analysis for linking these spatio-temporal movemgstterns of tourists with their

destination familiarity level.

Finally, in regards to the market segmentation ephcthe existing research by Xia
et al. (2010) was not able to fully exploit the Edgorithm for segmenting each
tourist spatio-temporal movement pattern due toitlaelequate amount of tourist
characteristics data. Therefore, their earlier piag to observe the association of
tourist characteristics for each movement patteas wborted when only selected

movement patterns were segmented (refer Sectio?)2.4
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As a summary, market planning can be portrayedaamg issues where firstly, the
existing research did not link tourist preferentesa holistic tour package that
consists of the tourist spatio-temporal movemetiepa element (Fesenmaier et al.,
2003). Other research only conducted a simple ssitatl analysis for market
planning purpose while the final research did naiven sufficient tourist
characteristics data for undertaking segmentatwntiie entire movement pattern,
thus producing a limited number of results (Xialet2008; Xia et al., 2010).

2.6 Chapter Conclusions

This chapter evaluated existing research in regéwdsesigning tour packages.
Initially, several definitions of tour packages wdisted and compared. Then, a brief
history of tour packages was provided by emphagidieir development.

Next, a review of possible methods of tour packadgsign was presented and
discussed. The review is divided according to twad& of methods: (1) methods
directly related to tour packages, and (2) methodsectly related to tour packages.
Finally, issues in tour package design were esfapti based on the methods

reviewed to guide this study in fulfilling objectis specified in Chapter 1.

Outstanding issues in regards to tour package nlesigrt were identified according
to several tour package design aspects, namely smleduling, fulfilling
personalised tourist preferences, inclusion of ativiy’'s timing and market
segmentation. These outstanding issues were catedanto three kinds of issues
which are tour planning, activity planning and n®rlplanning. These issues are

considered in Chapter 3 for establishing the t@okpge design framework.

The inclusion of methods indirectly related to tgackages within this literature
review revealed that methods that were not direetlgted to a tour package can be
implemented to design a tour package. This is latiom to the spatio-temporal
movement modelling or scheduling methods togethdth winking tourist

characteristics for each spatio-temporal movematiep.
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CHAPTER 3: RESEARCH METHODOLOGY AND
IMPLEMENTATION DESIGN

— 1

3.1 Introduction

This chapter discusses the research methodologyinapl@émentation design used
throughout this research. It commences by idemifyithe requirements and
stakeholders for designing tour packages basedherour package design issues

from Chapter 2.

Next, three methods that constitute the most ingmortpart of the research

methodology are proposed to solve these issueseThethods, defined as solutions
are briefly and separately described. Later on,tthee package design framework
that contains essential components from tour packdgsign issues and their
solutions are presented.

The case study of this research is conducted itig°lsland, Victoria, Australia. A
brief introduction to Phillip Island is given wheitgustifies why the particular area
is chosen for solving the tour package design &steally, the data collection
procedure, database design process and softwaes typed are presented to

conclude this chapter.
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A preliminary tour package design framework is m®gd in Figure 3.1 and includes
five components which are issues, stakeholderskelstdder requirements,

methodological requirements and solutions. The ftdwomponents starts from the
inner layer of the figure which is the issues, adviag from one layer to another
until the final layer of the solution.

A

TOUR
PACKAGE DESIGN

A~ A

STAKEHOLDERS

Figure 3.1 The preliminary tour package design &aark

This flow of components is necessary for systeraliyialeveloping the framework
to achieve the objectives as mentioned in Secti@n The preliminary framework
starts by presenting the tour package design isfaessd by a tour package’s
stakeholders. Each stakeholder has their requireinearder for the issue to be
solved. Another component to solve the issue isntle¢hodological requirement.
These two requirements are explained in SectionRrally, by incorporating these

two requirements, three solutions for solving thissees are produced.
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Currently, only one component which is the issuepapulated, as described in
Section 2.5. Each component will gradually be pafad throughout this chapter

until the framework is complete.

3.2  Tour Package Design Requirements

Two types of tour package design requirements afenetl in this research: (1)
stakeholder requirements, and (2) methodologicajuirements. Stakeholder
requirements are the needs for tour packages ttebigned for stakeholders while
methodological requirements are the data neededable the methods as part of the

solutions to be executed for tour package design.

There are three stakeholders of tour package deSige tour planning issue is
unique to a tourist stakeholder. Tourists are tlistnmportant stakeholders of the
tour package business since they are the main abéosir packages and customers
of the other stakeholders. From a tourist perspecplanning a tour by means of
scheduling is a basic need for a tour package.i3tsuwith different characteristics
such as gender, age and travel group could prefiting different places at different

times, all of which must be accommodated in a salivegl method.

For an attraction’s administrator, a tour package assist in determining activity or
service time for tourists (Arrowsmith and Chhe2®03). The main purpose of a tour
package for attraction administrators is to plativaies according to the arrival
times and visiting durations of tourists at anaaition (Xia et al., 2009). To achieve
this goal, a method to estimate the arrival timed w@siting durations of tourists is

needed.

For a tour operator, market planning is needed ndetstand their customers’
characteristics and to provide them with a goodisbexperience (Asakura and Iryo,
2007). A method to segment the market is requiceieéntify target markets for a

specific tour package product such as itineraatgactions and activities.
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There are two methodological requirements for tpackage design: (1) tourist
spatio-temporal movement, and (2) tourist charesties. Attraction administrators
and tour operators devise tour package productdbbgrving tourist spatio-temporal
movements during tours. Spatio-temporal movementoofists is a reflection of

tourists’ travel preferences (Abdul Khanan et2012).

Spatio-temporal tourist movement affects the dgwalent of tour package
modelling (McKercher and Lew, 2004). One of thezef§ is how the knowledge of
tourist movement patterns is essential to undedgtgriourist trip organisation such
as attraction sequencing and timing of visits (&tial., 2010). Another effect is how
tourists’ movement decisions may assist attracéidministrators in deciding how
the daily program of activities should be arranf@gdan attraction in timely manners
(Xia et al., 2010).

Another methodological requirement of tour packdgsign is the inclusion of the
characteristics of tourists. Characteristics suclge, gender and travel group (with
whom the tourist travels with: alone, couple, kittgjr group) should be considered
by acknowledging unique patterns of movements @s®utwith each characteristic.
Similar with spatio-temporal movement, tourists’acdcteristics can also have an

effect on the development of a tour package.

Indirectly, characteristics can influence the sp#&timporal movement of tourists
where each movement pattern can be unique basedstmctive preferences. This
was shown by Arrowsmith et al. (2005) when theyssiited wayfinding routes
based on gender, age and education differencds vattits own interests that have

different movement patterns.

Xia et al. (2008) generated various maps that sthifferent routes by tourists based
on their level of familiarity of the surrounding&bdul Khanan et al. (2012)
identified the movement of tourists at a detailettron level where each of the

movements is associated with specific charactesisti tourists.
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There are many characteristics that influence #wstbn-making of tourists during
their tour, for instance socio-demographic profimsch as age and gender, and
situational profiles such as travel groups and wmalyig strategies. Enoch (1996)
emphasises the importance of socio-economic clearstots, where, for example, a
particular group of tourists based on different izloclass may demonstrate
distinctive preferences towards tour packages. Uplass tourists prefer a luxury
tour package compared to other classes. A suppditiding by Wang et al. (2004)
suggested that wives play a significant role inagiog the attraction, and they have

a tendency in choosing an attraction with a shapgieme such as to buy souvenirs.

To summarise, tour package design requires theusimi of two types of

requirements, stakeholder requirements and metbgdal requirements. Three
stakeholder requirements are presented where ffezedit stakeholders have their
own needs for tour package design efforts to beechout.

Two methodological requirements are discussed wiieeefirst requirement of

spatio-temporal movement describes the diverse mewe patterns which are able
to explain different preferences of tourists. Fopraper scheduling process, the
spatio-temporal movement must involve the arrivadet and visiting duration to

spend at each attraction. Journey duration if péssshould be included as well. The
spatio-temporal movement dataset is specified doogito various combinations of
tourists’ characteristics. As part of the methaatHer description of spatio-temporal

movement with its categories is given in Sectidh 4.

Tourist characteristics as the second methodolbggaiirement such as gender, age
and travel group are useful in explaining the défeces of tourist preferences. As
part of the method, further description of toudsaracteristics with its types is given

in Section 6.4.

3.3  Study Approach

The study approach lists the steps taken in addgesach tour package design issue
to produce outcomes in achieving the objectivestat®d in Chapter 1. It consists of

six steps: solutions’ proposal, case study arezcgeh, description of methods, data
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in Figure

PROPOSE SOLUTIONS
Personalised scheduling Activity planning Market segmentation
method o address the tour method to address the method to address the
planning issue activity planning issue market planning issue

“DCHLmiE0

k.

Select case study area that is able to
accomplish each method based on the tour

package design requirements given

DESCRIBE EACH METHOD

Personalised

Activity planning
scheduling method method

Market segmentation
method

L

Data collection procedure based on what
data is needed for each method

IMPLEMENT METHODS USING CASE STUDY

Activity planning
method

Market segmentation
method

Personalised
scheduling method

EVALUATE RESULT FOR EACH METHOD

Personalised Activity planning Market segmentation
scheduling method method method

Figure 3.2

Study approach
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Initially, several solutions for solving tour pagi@adesign issues presented in Section
2.5 are proposed. These solutions are the finapooent of the tour package design
framework. Three solutions are proposed to sohasdhissues, namely: (1) the
Personalised Scheduling Method (PSM) to addresdaineplanning issue, (2) the
Activity Planning Method (APM) to address the aityiyplanning issue, and (3) the
Market Segmentation Method (MSM) to address theketaplanning issue. These

solutions are discussed in Section 3.4 and itsqodatt sub-sections.

Next, the selection of a case study area is discuséere the case study area must
be able to accomplish each method based on thepsmkiage’s design requirements
given earlier. The case study provides an idealirgpiofor the realisation of each
method in terms of each method’s implementatioriuaten. Section 3.6 discusses

in detail the selection of a case study area, diofyits selection justification.

After selecting the case study area, each methazhrsfully described to ensure
robustness of all methods. The methods are expamdeédrms of detailing its

methodological requirements or justification of alatequired, discussing the
fundamental concept of its model and specifyingyama from the results obtained.
Section 3.5 briefly details the steps in the desiom of this method while the next

three chapters discuss the realisation of this step

A significant part towards the end of this chagfection 3.6 and its particular sub-
sections) is used to describe in detail the datdeatmn procedure that was
implemented. The data collection is crucial in @aitng practical data to be
implemented during the case study process. Detdilslata taken, sample size
determination, sampling instrument, ethical consitien and sampling strategy are

explained and justified.

Later on in this thesis, the case study is initlate Chapter 7 where the first stage
involves implementing the dataset within each sotutThe tourists’ spatio-temporal
movement dataset linked to its respective touhatracteristics are applied within the
PSM. The tourists’ temporal movement dataset imseof their arrival times and

visiting durations based on specific attractiores applied within the APM. Tourists’
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characteristics dataset is linked to its relevamir tpackage product such as

itineraries, attractions and activities and is sggpWithin the MSM.

The second stage of the case study is to evalwateutputs from each method where
finally, the efficiency for each case study is det@ed by considering whether or
not the methods produced reasonable results. Bages of the case study are briefly
detailed in Section 3.5. The implementation anduateon measures are carried out

in Chapter 7.

3.4  Three Methods as the Proposed Solutions

This section briefly details the methods proposedtlze solutions. The study
approach that includes the steps of descriptiopJamentation and evaluation of a
method are further detailed according to three re¢pavorkflows, unique for each
method. Figure 3.3 presents this workflow. Thespstre portrayed on the left side

of the figure.

3.4.1 Personalised Scheduling Method (PSM)

The purpose of the PSM is to address the tour pignissue by developing an
itinerary, according to tourists' preferences basedourist characteristics such as
gender, age and travel group. The produced itirerainclude the sequence of
attractions (i.e. where), arrival times and vigtidurations (i.e. when) for a certain

type of tourist (i.e. who).

These itineraries are customised for independemists. However, they can also be
suggested for tour groups. Tourist spatio-temporavement data in terms of their
movement sequence from one attraction to another,atrival time and visiting

duration within each attraction are the focus othndological requirements for this

method.
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Tourist spatio-temporal movement can be a stochasticess. Therefore, a semi-
Markov process is proposed for modelling the domirspatio-temporal movement
patterns. An advantage of a semi-Markov procesisaisthe temporal element, such

as the arrival time can be embedded within the initskf.

Additionally, a semi-Markov process can be expbbite combine multiple one-step

transitional probability for producing itinerariésat cover a complete movement
sequence of tourists together with its suggestadahtime at any attraction (Xia et

al., 2011).

The itinerary, derived from a combination of movemsequence and arrival time
with the highest or relatively higher probabilitgrclater be chosen for designing tour
packages. The description for this method in teofnthe mathematical structure of
the Markov process and scheduling as depictedeindp left corner of Figure 3.3 is

discussed in Chapter 4.

The explanation of the implementation of this methao regards to producing
movement sequence and arrival time probabilities later on by combining both
probabilities can be found in Chapter 4. This isveh in the middle left corner of
Figure 3.3. The itinerary with the highest combir@bability is chosen as the
ultimate itinerary. The actual implementation usthg Phillip Island case study can
be found in Chapter 7.

As depicted in the bottom left corner of Figure.3tBis itinerary is checked for its
arrival time consistency. If any inconsistencydsntified, the method is rerun until
the consistency is reached. This procedure formetaluation step of this method.
The detailed information for this evaluation steym de found in Chapter 4 while the

actual evaluation using the Phillip Island casegitan be found in Chapter 7.

3.4.2 Activity Planning Method (APM)

The purpose of the APM is to address the activignping issue. This is by
suggesting possible starting times and visitingatians for organising activities

within each attraction based on the arrival timéstaurists to each attraction
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(Asakura and Iryo, 2007). Tourist temporal movendait in terms of arrival time
and visiting duration data for each attraction #ne focus of methodological

requirements for this method.

The possible timing of activities are estimatechgghe PDF where it measures the
probability of arrival times and visiting duratioftsnight, 1974). The PDF is chosen
due to its ability of estimating the arrival timasd visiting durations as it can solve
continuous random variables such as tourist artirads. Furthermore, a PDF is able
to suggest more than one arrival time or visitingation by checking the mode of a

probability distribution.

As depicted in the top middle corner of Figure a3PDF is used for fitting the
arrival time and visiting duration datasets witlstdbutions for instance Extreme
Value, Nakagami, Weibull and Normal (Gaussian) rifistions. Apart from
unimodal PDFs, multimodal PDFs are also considedad.Akaike Information
Criterion (AIC) is used to choose the best distitouwhere the distribution with the
smallest figure of AIC is chosen. When suitablavatrtime and visiting duration
distribution curves are generated, the modes ofahitime and visiting duration that
constitute the activities’ timing element are idied for activity planning. The

statistical outline of the PDF is further elabodateore in Chapter 5.

The explanation of the implementation of this methshown as the central part of
Figure 3.3 can be found in Chapter 5. Suitablevaliimes and visiting durations
obtained from the PDF and AIC procedure are contbineestablish several sets of
activities timing elements. The actual implemewntatusing the Phillip Island case

study can be found in Chapter 7.

As several activities’ timing elements are estirdateomparisons can be made
against the actual timing elements of activitiethimi each attraction. This procedure
forms the evaluation step of this method, showrthiem bottom middle corner of
Figure 3.3. If the comparison shows that they afferént, attraction administrators

have the option to retain the actual timing elementthey can adopt the estimated
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timing elements as they are based on the actuabgpaporal movement dataset of

tourists. This can boost the participation in atiég within their jurisdiction.

Finally, estimating more than one activity’s timiagements create another aspect of
activities organisation which is the activity frepecy. Again, comparisons can be
made in terms of the activity frequency if the segfgon of estimated activity, timing

is adopted against the actual activity frequency.

Once more, attraction administrators have anothgtiom to implement the
suggestion if they think it can improve the orgatien of activities within their
attraction. The detailed information for this eatlan step can be found in Chapter 5
while the actual evaluation using the Phillip Islanase study can be found in
Chapter 7.

3.4.3 Market Segmentation Method (MSM)

The purpose of the MSM is to address the markeinitg issue by clustering the
market of tour packages’ products, each into speséfigments according to different
types of tourists’ characteristics. Tourist chagdastics data such as age, gender and
preference of attractions are the focus of metlagloal requirements for this
method.

An Expectation-Maximisation (EM) Algorithm is usefr clustering tourists’
characteristics data according to each itineratiraction and activity. The EM
algorithm is proposed to segment the market for package products where it has
the ability to identify the likelihood of clusterapameters within a mixture model
(see Figure 3.4) where the initial parameter istéch or unavailable (Witten and
Frank, 2005).

In this research, the cluster mentioned is rel#&etburists’ characteristics clusters.
The model is called a mixture model as touristsrattaristics as the subject of
clustering can be assigned to more than one clustethermore, the EM algorithm
Is able to solve clustering issues when the daiasetved is nominal (Witten and
Frank, 2005). Additionally, the EM algorithm useat tlustering can produce more
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than one cluster where each cluster has its assddiaurists’ characteristics linked

to it. This means, a single itinerary can suitsertbhan one type of tourists.

-

30 40 50

Figure 3.4 A mixture model highlighting two curvepresenting
clusters where each curve has its own parametats th
determine its shape (Witten and Frank, 2005)

The description of this method, shown at the tgptricorner of Figure 3.3 in terms
of its mathematical structure of the EM algorithsxfurther detailed more in Chapter
6. The explanation of the implementation for thisthod, depicted as the middle
right corner of Figure 3.3 using the Phillip Islaca@se study can be found in Chapter
6. The output of this clustering procedure is salvetusters or market segments
where each cluster has some associations of tsudkaracteristics. The actual

implementation using the Phillip Island case stody be found in Chapter 7.

Finally, a target market is chosen for each toukpge product, shown in the bottom
right corner of Figure 3.3 as the evaluation steparget market highlights a market
segment, consisting of selected tourists that atected for a particular purpose
(such as to be promoted with specific tour packadpased on a certain criteria
(Myers, 1996). Yet again, for commercial reasohs,target market from the market
segment with the most number of tourists is setbgtbere this is defined as the

‘criteria’ in the previous paragraph. The detailefibrmation for this evaluation step
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can be found in Chapter 6 while the actual evatmatising the Phillip Island case
study can be found in Chapter 7.

3.5 The Complete Tour Package Design Framework

A complete tour package design framework is preskim Figure 3.5. The complete
framework has similar shape and components to teénpnary framework, but
now, each component is completely populated acegrth each issue. Each corner
of the framework represents the specific issue with related stakeholder,

stakeholder requirements, methodological requirésnamd solution.

The first corner represents the tour planning isatrere the stakeholder is the
tourist. Tourists need to schedule their tour. dlzeslule the tour, tourist spatio-

ISSUES

STAKEHOLDERS Tour operatal

Figure 3.5 The complete tour package design framewo
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temporal movement data in terms of the movemeniesgze with arrival time and
visiting duration for each attraction are needeialy, a PSM is proposed as a

method to solve the tour planning issue by schaduhe tour.

The second corner represents the activity planissige where the stakeholder is the
attraction administrator. The attraction adminisiraneeds to determine the timing of
activities within their attraction. To determineethiming of activities, tourists’
temporal movement data in terms of the arrival §inaad visiting durations are
anticipated. Finally, an APM is proposed as a mgtlwosolve the activity planning

issue by arranging the timing of activities.

The third corner represents the market planningeisghere the stakeholder is the
tour operator. Tour operators need to identify thiget market of tour package
products. To identify these target markets, towlstracteristics data such as age,
gender and preference of attractions are antidp&i@ally, a MSM is proposed as a
method to solve the market planning issue by segingethe market of tour package

products according to tourist characteristics.

3.6  Case Study Area

Phillip Island (see Figure 3.6) is located at Westeort, 120 kilometres south east of
central Melbourne, Victoria, Australia (Phillip ésid Nature Park, 2011). With an
area of 10,000 hectares, stretching 26 kilometneg &and 9 kilometres wide, it was
awarded the status of Nature Park in 1996, the onl in Victoria. The centre of
ecotourism in Victoria, it boasts around 346 speoiebirds and many other animals
such as seals, koalas and the smallest speciesnguim in the world (Artifishal
Studios, 2012).

The permanent population is around 8,000 residdmis,it received almost 2.7
million tourists (overnight and daytime) for theayeending June 2011 (Tourism
Victoria, 2012b). Phillip Island has a temperatémakte distinguished by its
characteristic of having warm summers and cool evstThis proves beneficial to
the tourism sector as during the summer, the nurobeesidents there surges to
50,000 (Western Port Water, 2012).
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Figure 3.6 The map of Phillip Island with its main
attractions (Phillip Island Nature Park, 2005)

Tourism is important for the Phillip Island regiamere domestic Australian visitors
spent a total of AUD 433 million during the econonyiear of 2012 (Tourism
Victoria, 2012a). According to the latest availaBtatistics, the economic year of
2010/2011 highlighted more than 250 tourism reldtesinesses in the region where
84 % of the businesses were either micro or smadinesses (Tourism Research
Australia, 2012). Nature-based tourism dominatedidlirism sector in Phillip Island
with activities such as wildlife viewing and natusghtseeing (Tourism Victoria,
2008).

Few of these tourism related businesses are taittrsictions. Tourist attractions in
Phillip Island can be divided into two: public apdivately managed attractions.
These tourist attractions can be further divide itwo other aspects which are

managed and unmanaged attractions.

A managed attraction is defined in this researchteed as an attraction that is
managed by an official authority in a secluded areast of them having a well-
managed list of activities such as Phillip Islamdl #enguin Parade (Phillip Island
Nature Park, n.d.). An unmanaged attraction hagpp@site characteristics in a way
that it is not managed by any official authoritydas located usually in an open area.
Normally, unmanaged attraction, such as Ventnor Rhgll Inlet, do not have a

proper list of activities.
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Phillip Island is chosen as a case study areadeeral reasons. The first reason is
that of the large number of tourists to Phillipalsll. Deriving tourist movement
probabilities according to their movement sequerarival times and visiting
durations requires a large sample size to be ¢etleand Phillip Island seems to suit

this purpose.

The second reason is because of the existenceverfasattractions within its area.
Tourists usually commute between these attractidh some attractions having a
well managed list of activities such as Churclslahd and Penguin Parade, complete
with its timing (Phillip Island Nature Park, 201Bs one of the anticipated outcomes
of the model is the movement sequence, having a sagly area with several
attractions where tourist usually commute betwbeséd attractions is suitable for the
case study. For the APM, the existing activitieshwheir actual starting times and
recommended visiting durations can be compared thighestimated arrival times

and visiting durations.

A further two reasons for the choice of the studbaas related to the convenience of
data collection. Firstly, as the entire attractians located within the small island, it
made the data collection process more conveniertevie researcher could easily
move from one attraction to another to monitor pfti&a collectors. Secondly, the
existence of Penguin Parade where 90% of touriets wsited Phillip Island usually

concluded their tour also made Phillip Island d@ahle case study area (Xia et al.,
2010). The researcher with the data collectionstasi spent most of their time here

to increase the participation rate.

Table 3.1 lists the most typical attractions onllphisland. They represents the
nature based tourism context that dominates thestausector in Phillip Island and
their respective activities which is the subjecthus case study (Tourism Victoria,
2008). They were chosen based on their popularitgrer 90% of tourists who
visited Phillip Island will visit four of these adictions which are Penguin Parade,
Information Centre, Koala Conservation Centre (l&d@kentre) and Churchill Island

(Xia et al., 2011). These four attractions are shawFigure 3.7. Figure 3.8 shows
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the movement patterns to four attractions, namelygBin Parade, The Nobbies and

Koala Conservation Centre that are listed by X20{@.

Table 3.1 List of attractions with their respectactivities
No. Attraction Name Category Activities
1 Penguin Parade Managed Interactive display at Vis#ors
Centre

Penguin viewing
Penguin movie

2 Koala Centre Managed Koala Boardwalk
Woodland boardwalk
Wildlife bushwalk
Interactive learning at The Visitors
Centre

3 The Nobbies Managed Special presentation at Tis&oké
Centre
‘Just for Pups’ kids session
Boardwalk
Seal viewing at The Seal Rock

4 Churchill Island Heritage Managed Cow milking

Farm Wagon rides

Blacksmith demo
Working dogs
Sheep shearing
Whip cracking and boomerang
throwing
Baby animal visiting
Visiting heritage buildings and
gardens
Animal viewing — Clydesdale horse,
highland cattle and poultry

5 Cape Woolamai Unmanage@oastal track walking (includes
lighthouse and Pinnacle sceneries)
Wildlife viewing

6 Rhyll Inlet UnmanagedNature Walks (includes Oswin
Roberts Koala Reserve,

Conservation Hill lookout, Rhyll
swamp bird sanctuary)
Visiting historic sites

7 Cowes UnmanageaVisiting Cowes Cultural Centre
Visiting museum
Dining and shopping

8 \Visitors Information Managed Tour exhibition
Centre
9 Ventnor UnmanagedCoastal track walking (includes

French and Flinders Island sceneries)
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Figure 3.7 Phillip Island’s top four attractionsofn top right and clockwise:

a boardwalk at The Nobbies, a cottage at Churidtédhd, an entrance to a

boardwalk at Koala Centre and Penguin Parade gdia7)

Both managed and unmanaged types of attractionseleded for comparing the
pattern of tourist arrival times and visiting dumats in APM. The entire attractions
are public attractions highlighting the absencepi¥ate attractions which are the

limitation of this case study.

3.6.1 The Data Collection and its Procedure

Data collection is needed since no sufficient @xjstdataset related to the
methodological requirements as discussed in SectBoB to 3.5 exists. A related
research by Xia (2007) managed to gather a tosgpstio-temporal movement
dataset. However, she only gathered the movemeqnesee and data of arrival
times of tourists without visiting durations whetrés known that visiting duration is

the methodological requirements of PSM and APM.
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Furthermore, her sample size of 464 tourists islenqaate to produce detailed tour
packages for various tourist characteristics (Wittad Frank, 2005). Another survey
by Xia et al. (2010) which focussed on market seggation faced similar issues of
data inadequacy where smaller sample size causelrsissues of incapability to

produce various tourist movement patterns as patied earlier.

The data collection procedure consists of sevetigdsssuch as determining the
details of data taken, calculating the size of slaenple, choosing the sampling
instrument and abiding by ethical considerationd Estly, planning the sampling

strategy.

3.6.1.1 Details of Data Collected

The anticipated data are related to tourists’ maou@s and their respective
characteristics. The majority of the charactersstiata are qualitative; however,
some are quantitative for instance, visitation gy, time spent on Phillip Island,

age and annual household gross income.

The complete tourists’ spatio-temporal movemena daich as movement sequence,
arrival time and visiting duration at each attractiare quantitative. Table 3.2 lists
the details of data collected for each method. {PrEortant aspect is that different
data are gathered for each of the three method$segssed in Sections 3.2 to 3.5.

However, some data are used for other methods.

Table 3.2 Details of data

No. Method Anticipated Data
1 PSM Tourists’ spatio-temporal movement data -tisege of
attractions, arrival times and visiting durationseach
attraction.
2 APM Tourists’ arrival times and visiting durat®rat each
attraction
3 MSM Tourists’ characteristics data — age, gendmayel

group, frequency of tour, purpose of tour, preférre
type of attraction, overall duration of tour, ongi
household gross income, level of education, mode of
transportation.
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Tourist spatio-temporal movement data meant for R&/used in MSM to produce
itineraries to be segmented. On the other handistotharacteristics data intended
for MSM are used for PSM for personalising itinggaraccording to specific tourist
characteristics. The dataset must enable the tadg to accomplish the objective of

each method.
3.6.1.2 Sample Size Determination

Sample size is an important issue in this studyaasemi-Markov process that
involves deriving movement probability accordingttwrists’ arrival times at each
attraction is unreliable if a small sample sizeused. Furthermore, the statistical
power of a Markov process would increase in pdraliéh the increment of the

sample size (Tan and Yilmaz, 2002).

The calculation of sample sizess is done based on the confidence level,
population size,N, proportion, p and confidence intervalgc using an online
calculator for calculating sample size (AustraliBoreau of Statistics, n.d.). It
consists of two equations as shown below (Leip@®0). Equation (3.1) assumes an
independent population therefore not incorporapogulation size. Equation (3.2)
provides the corrected sample si&$ for a finite population, i.e. incorporating the

population size figure.

_Zx px(1- p
Sl el )

Ss (3.1)
c
_ss
SS= ss—1 (3.2)
1+
N

The confidence level depicts the percentage ofieyt that the sample statistic lies
within the population parameter (Moore, 2001). Pheportion marks the percentage
of the population that possesses a specified paearfiBecken and Simmons, 2002).
In this study, the proportion is 50% that tourietsve specific movement patterns

according to their characteristics.
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As the exact proportion is unknown due to the ulagaty of whether tourists have
specific movement patterns according to their dttarsstics, the ‘worst case
scenario’ proportion value of 50% or 0.5 as thisdoices a conservative estimate of
variance (Creative Research System, 2012). Lasityconfidence interval indicates
the desired level of accuracy of the parametemedion in terms of how confident
that the result is correct (Moore et al., 2012)isTt expressed by the plus and minus

figure of percentage away from the proportion fegto form the interval.

The figure of the population is 1,020,000 representhe overall number of
domestic, intrastate, interstate and internatiolagtime tourists to Phillip Island for
the year ending June 2011, the most recent daiagdilne time of the data collection
process (Tourism Victoria, 2011). After the caltigia of sample size using a 3 %
confidence interval or 0.03 (to create the intelfa#t7% to 53% that tourists have
specific movement patterns) and 95 % confidencellev 1.96, a figure of 1,066
tourists is obtained as the recommended sample Biwe calculation of the sample

size according to Equations (3.3) and (3.4) is ey below.

cs= 1.96 x 0.5¢ (& 0.5):

o3 1,067 (3.3)

_1,067.111 _
SS= R RCATES 1,066 (3.4)

1,020,000

3.6.1.3 Sampling Instrument

A sampling instrument of a questionnaire was choaenit is able to generate
information not available from secondary sourcesuabthe characteristics of
respondents, their perceptions and spatial behavidcLafferty, 2010). The
questionnaire was divided into two main sectionache corresponding to the

characteristics of tourists and their movementrdutheir tour as discussed earlier.
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The questionnaire consists of 14 questions (seeradp 1). Questions 1 to 13 that
cover tourist characteristics aspect is placedhim first section while the only
question that involves the tourist movement asfgeptaced in the second section as

the last question.

There are more than one tourist characteristicinfstance geographic, demographic,
psychographic and behavioural characteristics. Thaticipated tourists’
characteristics data include age, gender, trawlmrorigin, preferred attraction and
purpose of the tour. In terms of the MSM, this sa@b tourist characteristics is
explained further as segmentation variables in e

The only question in the second section providasgts with a map where they are
required to specify their movement details suckthag movement sequence, arrival
time and visiting duration at each attraction. Thegy asked to identify their starting

time for their participation in each activity aslive

3.6.1.4 Sampling Strategy

The sampling technique is determined by two facteasnple size and study area
characteristics. As the calculated sample size@86lis large when compared to the
preliminary plan of sampling timeframe of 8 dayssteatified random sampling by

distributing the questionnaire in person at allaatiions was devised.

For this study, a stratified random sample wasinbthby separating the population
of tourists into non-overlapping groups called tstraand then selecting a simple
random sample for each stratum (Scheaffer, 2006hi$ research, respondents were

stratified according to the attraction where theyranfirst handed the questionnaire.

Each stratum is guaranteed independent where Weaot a single tourist captured
twice at different attractions. Prior to participat tourists were asked if they
already responded previously. Several tourists alneady took part in the survey,

informed the researcher of their previous partibgra if they were asked to
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participate again. The nature of having multipleagtions in this research is also

another consideration when developing the strdtif@dom sampling strategy.

At each attraction, respondents were randomly ¢efged and were given the
questionnaire later on (Xia, 2007). Locals of Bpilsland were excluded from the
survey as they were assumed not to be touristeadh day, the researcher moved
from one attraction to another. In many cases,igtsirattendance at a certain
attraction was assumed high during certain persods as during lunch hour. During
this period, the researcher had to attend an atrathat was known to have multiple

selections of restaurants or cafes such as in Cowes

Previous research has shown that tourists usualhftheir tour in Penguin Parade
(Xia et al., 2010; Xia et al., 2011). Thereforegturn box was placed there to assist
tourists in returning their filled questionnairés.return box was also placed at the
Visitors Information Centre. Sampling was done dgrithe summer break in
February 2012 for eight days, from 9.00 am to 1J00each day. This is the peak
period when children have their school holidays gr@dnumber of tourists surges.

On each day when the sampling was concluded, ddectors skimmed through
every returned questionnaire to ensure a suffigiange of data, i.e. itineraries and
tourist characteristics were captured. A strategys wdevised if there was an
imbalance in the captured data. For instance eifettwere insufficient data of older
tourists, during the sampling session for the neéay, they would gave more

concentration for capturing data from older towrist

3.7  Data Compilation and Database Design

A total of 1,536 sets of questionnaires were hamuédo tourists at all attractions
but priority was given to the four most popularattions which are Visitors Centre,
Churchill Island, Koala Centre and Penguin Para@l#raction administrators
estimate that more than 90% of tourists enterirgy rthtional park visit these four
attractions; it is therefore unlikely that signédi@ movement patterns were missed by
the survey (Xia et al., 2011).
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Of the total number of questionnaires handed q@t, A questionnaires were returned
with 1,104 questionnaires identified as valid resm®es in terms of tourists’
characteristics and spatio-temporal movement datt tvere entered into a
personalised tourist spatio-temporal movement das@bThe remaining 206 were
incomplete and discarded. Table 3.3 details thegares according to each

individual attraction where questionnaires weréritigted.

Table 3.3 Returned and usable questionnaires anga@each attraction
No. Attraction Returned Questionnaires Valid Resgsn
1 Penguin Parade 509 413
2 Koala Centre 197 182
3  The Nobbies 273 230
4  Churchill Island 160 144
Heritage Farm
5 Cape Woolamai 10 10
6 Rhyll Inlet 7 7
7 Cowes 81 51
8 Visitors Information 73 67
Centre
9 Ventnor 0 0
TOTAL 1,310 1,104

The personalised tourist spatio-temporal movematdlthse comprises five database
tables where one table concerns spatio-temporakmewut while the remaining four
are related to tourists’ characteristics. Tourlsarecteristics data were entered into
four separate database tables according to ditféypes of tourist characteristics or
segmentation variables, as described in the condéxinarketing: geographic,
demographic, psychographic and behavioural. Yetinagthese segmentation

variables are explained further in Section 6.4&$ @ MSM.

There are two miscellaneous yet important datacabégorised as either spatio-
temporal movement or characteristics data whichdate/time and location where
the questionnaires were distributed. Both are tedeiinto the spatio-temporal
movement table. The entire database tables forrhedpersonalised movement
database where the term ‘personalised’ is defiredoarists’ unique pattern of

movement in regards to their specific charactessti
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The entire tables were defined as entities withielational database as defined in
Figure 3.9 depicting the Entity-Relationship (ERagtam. Relations between these
entities are established through a primary key é¢xats in all tables as columns or
defined geospatially as attributes (RamakrishnahGehrke, 2003).

Geographic Characteristics Spatio-Temporal Movement Demographic Characteristics

PK |Tour ID PK [Tour ID FK |Tour ID

Weather Date_Time Age
Qrigin Location Gender
1 Sequence Travel Group
Attraction_1 Income
ArrivalTime_1 Education

1 Duration_1 1 1
Has > Attraction_2 > Has
ArrivalTime_2
Duration_2
Attraction 3
ArrivalTime 3
Has B Duratlun_S
1 Attraction 4
ArrivalTime 4
Duration_4
Attraction 5
1 ArrivalTime_5
Psychographic Characteristics Duration_5 1

Attraction_6 Behavioural Characteristics
PK | Tour ID ArrivalTime_&

Duration_6 PK [Tour ID
Attraction Attraction 7
Transportation ArrivalTime_7 Frequency
Duration Duration_7 Purpose

Has

—~A

Figure 3.9 An ER diagram of tourist characteristics
and spatio-temporal movement database tables

Each entity has its specific instances and existsoas or tuples within the table
where these are the sets of records. In this ¢dadg,ghe primary key is defined as
Tour_ID. A record in any of the four characteristiable with a particular Tour_ID
must match a record with the same Tour_ID withia $patio-temporal movement
table (Xia, 2007).

3.8  Software Implementation

Four types of software are used for this study.yThee database and mapping,
modelling, programming and statistical software.e Ttourists’ spatio-temporal

movement and characteristics dataset are storatirdmite database tables according
to Figure 3.9 in the Esri ArcGIS 10.1 package. fher mapping, the geospatial data

of Phillip Island, its attraction and road netwogke stored as shapefiles in the same
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package. Later on, the mapping tool making useagsiayout is exploited to design

flow maps and tour package maps.

In terms of modelling, four software packages asedu The first one, Microsoft
Excel 2012 is used to calculate the semi-Markowc@ss related one-step transition
probabilities and to construct the correspondingtrimaThe second modelling
software, MatLab R2010b is used to determine th& RID calculating the one-step
transitional arrival time probability with its ca&sponding transitional arrival time
where later on, its corresponding matrices ard bmsihg Microsoft Excel 2012. SAS
JMP 11.00 with its ability to incorporate the muoitidality scenario of arrival times
is used to estimate the PDF of arrival times anatitens for APM.

The complete movement sequence and transitionalahtime probabilities are
computed using built-in  programming software withthe Microsoft Excel
environment called Visual Basic for Application (B The source code for this
purpose is attached in the Appendix. The last ntiogelsoftware is Waikato
Environment for Knowledge Analysis (Weka) 3.6.9 @¥his an open source
software developed by The University of Waikatoisltused to conduct the EM
algorithm within the MSM.

The final software is the statistical software vatidating the outcomes of the PSM
and the APM. The results of the one-step transiiod one-step transitional arrival
time probabilities are validated using a Chi-Squgoedness of fit test within the
IBM SPSS 20.0 statistical package. The resultshef RDF for estimating arrival
times and visiting durations in the APM are valathtising a similar Chi-Square test.

3.9  Chapter Conclusions

This chapter introduces the research methodologlysrves as an overall guide for
this study. Initially, the requirements of tour gage design are introduced where

tourists’ spatio-temporal movements and their ottarstics are identified.
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Subsequently, the general study approach is pextevitere the three methods are
detailed namely the PSM, the APM and the MSM tovesahree corresponding
issues. Each method incorporates tourists’ spatigpbral movements and

characteristics as the requirements of tour package

Later on, Phillip Island as the case study araatisduced, and the significance of
its selection is discussed. The introduction ofilphisland led to the discussion of
the data collection procedure in detail. Philliamsl proved to be the ideal region to
undertake the case study as it received a high aupfliourists and contains several

attractions.

Furthermore, approximately 95 % of the 1,104 tasingho provided a usable survey
were found to be visiting either one or more of dtteactions managed by the Phillip
Island Nature Park authority such as Churchillridlakoala Centre, The Nobbies
and Penguin Parade. This is where the researcbat 8 most time collecting the

data.

Simultaneous with Xia’s finding, most of the tousi§1004 tourists) visited Penguin
Parade, and during the long queue to watch pengiutyshad an ample time to fill in
the questionnaire (Xia, 2007). The concentrationtairists within these four

attractions ensured the highest possible sampteo$itained.

The location of the entire attractions that aréri@ed within the boundary of Phillip
Island assisted in obtaining the highest numbesashple size. The diversity of
Phillip Island’s tourists in terms of their chamgstics and their spatio-temporal
movement patterns created a multitude of resultsbéo highlighted to all

stakeholders.

Following the data collection, the data compilat@md database design step was
conducted. Finally, software implementation is désd where four types of
software that were used are revealed. The nexttehppesents the first method of

PSM to design tour packages.
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CHAPTER 4: SCHEDULING TO PRODUCE TOUR
PACKAGES

— 1

4.1 Introduction

In this chapter, the methodology of the PersondliSeheduling Method (PSM) is
discussed. The methodology begins by detailingcthiegories of spatio-temporal
movements and their components. Then, a PSM framkeiw@roposed that contains
elements such as input, process, output and tmkaga completion that can address
the tour planning issue.

This chapter continues by presenting the concepietemi-Markov Process that is
utilised to solve the tourists’ tour planning issugubsequently, the process of
scheduling is discussed that paves the way forldewvey itineraries. Finally, some
extra elements of the existing tour packages atedj and that can be included
within the itinerary output to complement the pregxef scheduling in order to fully

produce tour packages.

4.2  Spatio-Temporal Movement Categories and their @nponents

For spatio-temporal tourist movement, the spacepocm@ant represents the location
of the movement while the time component denotespiriod at certain locations
(Tussyadiah and Fesenmaier, 2007). Xia et al. (RQddtailed the temporal



65

movement so as to include the exact visiting dongtiand arrival times of tourists at
certain tourist attractions. Tourists’ spatio-temghanovement can be classified into

scales of micro and macro-level movements (XiaAmdwsmith, 2005).

The micro-level movement is based on a finer sadldocation and time data
whereas the macro-level movement involves a coarsde. Table 4.1 compares the

micro and macro-level movements in terms of towkpge design.

Table 4.1 Comparison between the micro and maeel-laovements
in terms of itinerary design (Xia and Arrowsmiti9(%)

No. Aspect Micro-level movement Macro-level movement
1 Definition Movement  within aMovement between one
tourist attraction attraction to another
2 Type of process Continuous or discref@screte stochastic
stochastic process process
3 Granularity level Finer Coarser
4 Data level Spatial Individual coordinateList of attractions
of detail xy marking the
location of tourist when
moving
Temporal Up to minutes level of Scheduling of movement
detail between attractions

In terms of tourists’ movement, a micro-level mowstnis a movement within a
tourist attraction (Lau and McKercher, 2006). Cdesia state space S, where in
terms of tourist movement S represents a list ofisb attractions as the states. The
tourists’ movements at the micro-level can be presskby a continuous process.{

t € T} defined for a given possible geographic locatariving att, whereT = {t: O

<t < +oo} (Stewart, 1994).

X; is a set of spatial pointx,(y) representing the sequence of locations of taurist
undergoing movement for all time instandesyer a certain time interval, (Murthy

et al., 1990). Micro-level movement can be recordpdtially as a collection of
coordinates in any coordinate system while temporakcorded to a finer detail of

up to minutes to understand detailed movementsyB2003).
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Macro-level movement is a tourists’ movement frome cattraction to another,
described as discrete stochastic procesS £ X, t = T} where these attractions
could be located some distance apart (up to thaigsah kilometres) (Xia et al.,

2011).X; marks the attraction at tinle= {0, 1, 2...}. For example, if there is a set of
attractions visited by the tourists, th&will consist of those attractions with a
similar set of discrete time instances for eacraetion (Kemeny and Snell, 1960).
Thus, a macro-level movement can be summarised pso@ess of sequencing

tourists’ movements from one attraction to ano(xea, 2007).

Designing a tour package involves working with bothicro and macro-level
movement. A tour package involves suggesting maltgdtractions to be visited

within an accurate timeframe.

4.3  Other Elements for Completing Tour Packages

The inclusion of tourists’ spatio-temporal movemenmponents only highlighted

the itinerary perspective of tour packages. Althotlgese movement components are
able to independently constitute a tour packageermatements are needed to expand
a tour package so it is commercially feasible. €ahP lists tour package elements

from various contributions to the tourism literatur

Based on Table 4.2, a tour package can be summasgenerally having these
elements: accommodation, transportation or rowgighitseeing, tour guides, meals,
activities, budgets and optional tours. Much of #ightseeing elements which
include attractions (defined as destinations amdiscspots in some of the literature)
with its timing aspects such as arrival times aisiting durations are explained in
Section 4.5.

Table 4.2 Tour package elements

No. Author Tour Package Elements

1 Askari (1971) Escorted tours are all inclusive dannclude
accommodation, transportation, sightseeing, baggage
customs and tour guides. Unescorted tour packages a
more flexible where it includes all elements ddsedli
in escorted tours except the tourist travels
independently without joining the tour guide group.
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Sheldon and MakBasic tour packages where only transportation, &ggg

(1987) handling and accommodation are included. Inclusive
tour packages that includes all the basic elemgiots
some sightseeing and events at the attractions. All
inclusive tours where meals and tour guides areddd
to the inclusive tours.

Dellaert et al. (1995) Activities that will deteine attractions and its timing.

Enoch (1996) Transportation, accommodation, sagihg (attractions
and their visiting durations), budget.
Fesenmaier andDestinations, members of the travel group, timidaté

JiannMin (2000) of travel and length of trip), transportation modmajte,
budget and activities.

Wang et al. (2000) Pre-tour briefing, transpaotat (plane and coach),
accommodation, meals, scenic-spot, shopping desyit
optional tour, miscellaneous (tips, medical carel an
punctuality).

Wang et al. (2007) Accommodation, transportatglgpping arrangement,
optional tour, tourist guide.

ACS Distance Transportation, accommodation, meals, the provision

Education (2011) a tour guide, transfers, cruises, rental carsaang fee
to attractions, insurance and ticket fee for events

Wong and A basic package — transportation and accommodation.

McKercher (2012) All inclusive packages — transport, accommodation,
meals, sightseeing and the provision of a toureuid

Three specifications are considered when decidihiclwelements are the most

important elements to be included in tour packagesstated below. Section 4.6

provides an insight on the process to select teenehts that are relevant to this

research.

()

The elements must conform to the nature of toukgges defined in this
research which is a day tour package coveringtiara park for tourists
travelling independently;

(i) The availability of the elements within the aspecgeographical region

(i

and time;

) The accessibility to the data in regards to thenels
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4.4  The Personalised Scheduling Method (PSM) Framenk

The PSM framework is the extension of the PSM’stisecof Figure 3.3. The

framework consists of four elements: input, processtput and tour package
completion is shown as Figure 4.1. The input eldnoérFigure 4.1 represents the
methodological requirement, i.e. data for the meéttsthown in Figure 3.3 within the
top part of the PSM’s implementation section. Inme of the data, focus is given to
the transitional tourists’ spatio-temporal movemdataset at the initial stage, the
spatio-temporal movement dataset is specified doogrto particular combinations

of tourist characteristics.

This enables the personalised spatio-temporal memepattern to be observed as in
Section 7.2 and its respective sub-sections, sadéwelopment of a personalised
itinerary would be possible. The spatio-temporalveroent dataset of tourists
consists of their movement sequence from one lmedattraction) to another with

its particular arrival time and visiting duratiopet at each attraction.

The process element of Figure 4.1 entails two m®E® which are the semi-Markov
and scheduling processes that are highlightedgargi3.3, shown within the PSM’s
description and implementation sections. Thesegqases are meant to transform the
spatio-temporal movement dataset into an itinendrigh is the output. Two kinds of
probabilities are produced from the semi-Markov gess which is the spatial
movement transitions, i.e. movement sequence aadsitional arrival time
probabilities where later on, the scheduling predssused to combine both of these
probabilities.

The cube and age with gender axes represents tpetoaf the itinerary that is

highlighted within the PSM’s implementation and lexation section of Figure 3.3.

The cube details the itinerary consisting of spatiavement, arrival time and later
on, visiting duration at each attraction and thesadefine the itinerary as specific to
particular tourists’ characteristics. Finally theut package completion element
shows the addition of extra tour package elemeuth @s routes, activities and
budget into the produced itinerary for completinge tprocess of designing

personalised tour packages.
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Tour Package
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Figure 4.1: The Personalised Scheduling Method draonk
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4.5 Personalised Scheduling Methodology

Figure 4.2 emphasises the Process element of Figliréo design tour packages.
Figure 4.2 starts by specifying the input elemdrEigure 4.1 to include movement
sequence, arrival time and visiting duration. Thle,process element of Figure 4.1

‘ Tourists’ movement data

 E—
based on the spatial consists of
and temporal aselof
movement aspecis significant
Scheduling I
|
i ]
Spatial movement data Temparal movament
to derive the probability data o dexlve the Inserting other tour
of attraction sequence probability of arrival package elements
time - _
Snacilc Add other four
- ltinerary packages elements
Use simple probability to derive the Use probability density function
initial and transitional attraction to derive the initial and
sequance probability matrices

transitional armval ime probability Parial Such as
matrices Yo
Kana Route
packag

¥ ¥

Probability of
attraction sequence

Probability of
sequential
arrival time

Budget 4

+

Use product rule of probability to derive

# the combined probability of attraction
sequence and arrival time
our package has large gap/s
between attractions?
Add duration r
according to the The highest combired
available prabahility {ifinerary)
timeframe
r
‘ Check itinerary consistency ‘
Tourists prefer space for
unplanred activities?
Mo
Consistent? N Ves
Mo =1 Assl Leave the large
j oned
¢ optional tours G?JIP-‘S ff;';l
Another subsequent ltinerary accepted ungiann
combined Y P activities
probability with
different arrival ime I—
ar duration
b
7 Final tour package /

Figure 4.2 The methodology for designing tour paelsa
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is described to consist of two steps where inytjatinerary elements are constructed,
shown in the red section. Sections 4.5.1 and 4&dain this step that consists of

two further steps which are the semi-Markov anddaling processes.

A semi-Markov process is used to model tourist mamet which is a stochastic
spatial and temporal process. The product rulerabability is later used to merge
the spatial movement transition probability witle thode of arrival time transition
probability. The usage of mode is described furtheBection 4.5.1. Note that, the
bottom part of the red section of Figure 4.2 whtre itinerary’s consistency is
checked represents the PSM’s evaluation sectidfiguire 3.3. This evaluation step

is detailed further in Section 4.5.2.

Later on, other elements are included in the itinerlements for completing the
tour package design effort, shown in the blue eacflhis is also shown as the tour

package completion element in Figure 4.1 wherefilither detailed in Section 4.6.

451 Semi-Markov Process

This chapter modelled tourist movements, a randoatiad and temporal process, as

a semi-Markov process. LdtX, tOT} be a family of random variables i.e. a
stochastic process, which is indexed by tintelonging to the set ={0,1,2,...,}

(discrete time) ol = (0, ) (continuous time). The random variablles SwhereS
is the state space consisting of the states (atinsg visited by a tourist during his or
her excursion in a nature reserve, e.g. Phillgnis. In this exposition, it is assumed

thatt, as an element of time continuous buS ={0,1, 2,...,m}is finite.

The processX; can be modelledn various ways, but the most comprehensive
approach which captures both the state visited thadtime between consecutive
visits is through the discrete Markov and semi—Nargrocess described below (Xia
et al., 2011).
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Definition 1 Let X, X1, X2, . . . be the successive states visited by adbstarting

in state X at times0 = To< Ti< Ty, . . . respectively. The stochastic process

{X,tdT} is a semi—-Markov process if it satisfies the follayvfundamental

property:

PriX, .y = 1.1, T =T, S| X, X, X6, LT 4.1)
=PrX,, =0, T, —T,<t|X,).

The interpretation of (4.1) is this: given that tberrent attraction that a tourist
visited and the times when these visits occurredtaupime T, (arrival time at
attractioni) are known then if the temporal movement is toabsemi—Markov
process, the probability that the next visit ateti., (arrival time at attraction) is
to statej and the time between the transition from the curvésit to the next is
within time t, depends only on the current state visited at firpei.e. X,. The
conditional probability:

PriXoy = T Ta —Tos t X =)= Qij (t). (4.2)
is called the semi—Markov kernel. The derivativedpft) with respect td gives the

Probability Density Function (PDF;(t) which has the following probabilistic

interpretation:

j.T,T

g; (t)dt = Pr(x, - T O(t+dt) [ X =), (4.3)

n+1

Various distributions and processes such as belewirdrinsically related to the
semi—Markov process, thereby making it a very péweool for modelling spatial

and temporal movement of tourists.

(l) QI] (oo) Pr( n+l — = J |xn =i ): Pij : (44)
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Therefore, associated with the semi—Markov procesansition
probabilities R (or defined as spatial movement transition prolisthih

the framework), i, j € Sis an underlying Markov process with a

condition of arrival time ofl,, =T <t

I:ij (t) = Pr(-l:ﬂ_T* st |xn+1 = J ’X = I) (45)

n n

F, (t) means the probability of tourists’ stay at curratttactioni with

arrival time,t before moving to next attractipn

max f,(T)=f (). “s)

whereT is the mode of transitional arrival time, derivedm using PDF

at attraction. For commercial reasons in terms of generatingenpoofit

for tour packages,f (T") is evaluated at the mode which means the

highest occurrence, hence the most popular artivas that tourists
choose. The most suitable mode of transitionavalrtime is determined

by deriving its probability, this time by implemerg PDF.

Finally, this is the conditional probability withteansition from attraction
i to ], the corresponding mode of arrival time (or defirsss a mode of
arrival time transition probability). Using the elentary probability

argument, it follows that:
Q=K®OR. (4.7)

provided thatP; > 0. Note that ifP; = O, then the transition fromto j is
impossible and s®,.1 = T, with probability 1.

Pr-To< 4, T-T< 4, Tom TS 1 IX= %, X=X,

X, =%)=F (L)F,,(L)..F () (4.8)
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This equation indicates that the times betweersitians are conditionally
independent given the knowledge of the statesedsiTherefore, if the
state spac& consists of a single state, then the semi—Markocgss is

essentially a renewal process.

4.5.1.1 Model Validation

After obtaining two kinds of probabilities: spati@ovement transition and mode of
arrival time transition, the concern is, how welk ghese probabilities modelled
using this methodology? That is to say, how conymtire the expected frequencies
in regards to the probability for tourist spatioafgoral movement patterns (the
calculated statistical value) with the observedquencies, assumed to be

representative of the entire tourist population.

Chi-Square Goodness of Fit Test?™ through Equation (4.9) is selected for

validating the spatial movement transition proligbinodel (Moore et al., 2012).

For implementing this test, the entire sample v&deid into training and

XEI(JO%) — (C)I] B E] )2 — (q B |\Il F)Z (49)
E, NP

testing datasets (Xia, 2007). The training datssesed for feeding the model of the
semi-Markov process where later on the expectagliéecies can be obtained while

the testing dataset is used to obtain the obsdregdencies.

A set of observed frequencie®, is compared with a set of expected frequencies,
E, whereij corresponds to various spatial movement transfigures from one
attraction to another using the Chi-Square Goodrmds§git test. The expected

frequencies are obtained by multiplying any specd#patial movement transition

probability, P,

. withN;, the frequency figure of tourists who made thegittons

starting from similari attraction to all other attractions. The final muit of
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comparing these observed and expected frequenadieduges the calculated

statistical value which is the Chi-Square statjgtic

This Chi-Square statistic is then compared with thevalue, derived from the
degrees of freedontf and the confidence level,. If the x* value is outside th®
-value, it can be concluded that the observed &eges are compatible with

expected frequencies, i.e. the model provides a dof the data (Moore et al.,
2012).

An Akaike Information Criterion (AIC) is used to haate the PDF output for the
mode of arrival time transitional probability mod&lespite the PDF being used to
computing the mode of arrival time, it is not tloeds of PSM; readers are referred to
Section 5.5 for the details of AIC.

4.5.2 Scheduling Tourist Movements

Consider the situation of modelling tourists’ mowarhin Phillip Island consisting of
m attractions. It is assumed here that each attraddito be visited exactly once by a
tourist and all attractions are covered. Henceetlei total om! = (m (m — 1)(m —
2)... 3.2.1)possible schedules that each tourist can take.sEheof schedules is
denoted byP = {s1, &, ...,Sn'}.

The objective here is to select the optimal schefglilbased on a maximisation of
attraction utility. It is assumed that tourist mment follows a semi-Markov process

defined in the Section 4.5.1 and then the followsteps ensue:

() At time T, =0, the tourist starts her excursion at the stfte=0, i.e.

from a locatiorO outside of the nature reserve.

(i) The approximate probability of the tourist followinthe schedule
S =£0, X0 0 XD X P R ie. entering stateX! at

arrival timet,, j = 1, 2,.., m,is given by



(iii)

(iv)
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4° Qoxl(i)(q(i))QX{‘)xg)(fZ(i) -t )ngwéj)(*‘ab -t

*( *( (410)
Qxﬁjﬂlxgi) (tn(1) _tr(n—l)
Using (4.7), it can also be written as,
g = ox(M (t;(i)) fx{‘)xg) (t(z*i) _J[*l(D ) fxg) ) (f(sD _f(zD ).t
(4.11)

m
*(i) ¢
Xr(vir)lxr(;) (tm tm—l) B |—| le(l)l Xj(i)
j:

The best scheduled movement or the most attractmebination of

attractions is the maximisation @, where using the product rule of

probability, this combination of attractions inckslthe most frequently
visited attractions and the most common, i.e. rpogular arrival time at
these attractions. The pattern with highest prditalfF) is considered as
a recommended tour package for tourists. Visitingaton is arbitrarily
assigned based on the time frame between two htiives (former and

latter attractions).
F =max@ ) (4.12)

The final step is to check the consistency of ralzination of attractions
and arrival times. This signifies the PSM’s evalatsection of Figure
3.3. For example, the most popular arrival timataaction one estimated
from the model could be later than the most popalaival time at
attraction two estimated from the model. If thippans, the next most
popular arrival time is identified. This iteratipeocess continues until the

consistency emerges.
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4.6  Selecting Other Elements for Tour Package Comgiion

The listed tour package elements in Section 4.3 fdtered according to the
specifications also listed in the same section. Beeommodation element is
unrelated to this research as the itinerary is deligned for a one day tour package,

thus accommodation is unnecessary.

The transportation element marks the public trartapion for tourists to commute
from one attraction to another. In terms of tramsgimn element, it is notable that a
scheduled bus service exists in the case study (Anestralian Rail Maps, 2011).
Despite having a sufficient service frequency afrfto six per day, one disadvantage
is that the bus route for Phillip Island only cavedour out of nine attractions
included in this research, thus making its selecimpossible. A tour guide element
is not needed since the tour package is prioritised tourists who travel

independently.

Routes from one attraction to another are importar@nsure tourists arrive at their
destination. The selection of route element is iptsgiven that Phillip Island has a

well defined road system that covers the entiraetions included in this research
(Phillip Island Nature Park, 2011). The concepsbbrtest path in determining the
route is implemented. Although argued by Abdul Kdaret al. (2012) that the

shortest path route is not the reality in tourighe fact that the case study is
conducted in a national park guarantees that nfofteoroutes are scenic, thus are

enjoyable for tourists.

Tourists engage in activities when they arriveraftiraction. Such examples are an
animal feeding session in a zoo, guided walks museum and having meals in

town. An important aspect of activities arrangementhe timing aspect where

activities should start after the arrival of totgiat any attraction. An activity or a list

of activities must fit into the timeframe given. &inclusion of activities element is

possible since each attraction in Phillip Island Bpecific sets of activities shown in

Table 3.1.
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The budget element of tour packages is includetigresearch due to its marketing
importance when dealing with a large number ofistsito Phillip Island (O’Reilly,

2006). With only the money element involved (Goadwi981), the addition of

tourists’ budget is only limited to the entrance & attractions or any activity fees
within attractions that are not included in therante fee. Note that, the price of
meals as a dining activity is not able to be inellicds tourists only decide on their
meals once they arrive at the restaurant. Optitmak can be included if there is a
large time gap between attractions. Any of the @itbections can be included if they

are not included in the existing itinerary.

Finally, four compulsory elements of tour packages included which are route,
activities, budget and optional tours. These folements are inserted after the
itinerary is derived. Attention should be giventBat the insertion of these elements
will not affect the itinerary’s spatio-temporal newent structure. For instance: (1)
the insertion of the journey duration might affettte arrival time at any attraction,
and (2) the overall duration of activities withim attraction is longer than the

visiting duration at the respective attraction.

4.7  Chapter Conclusions

This chapter described a method to schedule tsursgtatio-temporal movement
towards designing tour packages. The spatio-terhpoozement of tourists at the
macro level that entails their movement sequengether with the arrival time and
visiting duration spent at each attraction areisgtd within the semi-Markov and
scheduling processes to produce the itinerarywfpackages.

At the end of this chapter, extra elements of fmrkages such as routes, activities,
budget and optional tours are added for completwgdesign of tour packages to
guarantee its commercial feasibility. The inclusafrihese extra elements is ensured

not to affect the existing spatio-temporal movensnicture of itineraries.
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CHAPTER 5: ACTIVITY PLANNING WITHIN
ATTRACTIONS

—-—-—-—--.--L 1

51 Introduction

This chapter introduces the Activity Planning Math@dPM) to plan the timing of

tourist activities in various attractions. The wityi timing is proposed based on
tourist arrival times at each attraction. The chagtommences by detailing the
factors influencing the starting times of activgtiand the factors influencing the

tourist arrival times at attractions.

This chapter then progresses by introducing thedraork of APM that can address
the activity planning issue. It contains four elensewhich are input, process, output
and analysis. The output element symbolises thgesiign of arrival times and

visiting durations to plan the timing of activiti€Bhe analysis element is divided into
two: an Activity Timing Comparison Analysis (ATCAQr comparing the suggestion
of the timing of activities with the actual timingf activities and an Activity

Frequency Comparison Analysis (AFCA) to compare shggested frequency of

activities with the actual frequency of activities.
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This chapter continues by ascertaining the conogptrobability Density Function
(PDF) as the process element of the APM framewbokconclude, some examples
of the use of the PDF including multimodal PDF igeg within the context of
timing estimation of activities.

5.2 Factors Influencing the Activity Starting Timesand the Arrival Times at
Each Tourist Attraction

From a tour planning perspective, it is more suéab conduct an activity when
tourists arrive (O’Connor et al.,, 2005). This is @asure more participation in
activities by considering the peak hour of toutiatsival. Tourists’ arrival times and
activity starting times can interact with each oth&ny particular activity such as
penguin viewing can motivate tourists to visit datragtion (for instance, Penguin

Parade), thus increasing tourists’ visitation (atper, 1990).

This can be seen in Figure 5.1 where the visitatad@s at major attractions in Phillip
Island are listed for the financial year 2012 —20dotice that, the visitation rate at
Penguin Parade is the highest due to the acti¥ipeoguin viewing (Tapper, 2006).

Concurrently, a higher visitation rate leads to enactivities conducted at any
attraction.

Tourists’ arrival times depend on the starting snoé activities. In general, there are
two factors that can influence the decision of #tarting time of activity: the

attraction type and the number of tourists. Apeotrf classifying tourist attractions
as managed and unmanaged attractions as in S&ciptourist attractions can also
be divided into cultural attractions and naturataations (Leisen, 2001). A cultural
attraction is a man-made attraction such as a musaw art gallery while a natural
attraction refers to geographical features thaaettttourists to see it for example, a

mountain or an animal landing site.

Theoretically, a cultural attraction can deviseatsivity such as a guided tour in a
museum to start at anytime that they want. By ddimg, attraction administrators

can plan the starting times of multiple activitiesavoid congestion at the main
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Tourist attractions of Phillip Islandthwits visitation figures (Phillip Island NaturerRa2013)
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entrance (Wanhill, 1980). Suggesting multiple startimes of activities covers the

multimodality scenario that should be considereARM.

Attraction administrators should also maximise tluenber of tourists participating
in any activity. For this, they should consider thenber of expected tourists when
arranging the starting times of activities so thaeasonable number of tourists turn
up for the activities. This can be done by estinmatihe possible arrival times of
tourists when the mode of arrival times of touristanticipated. Similar to PSM, the
mode of arrival time corresponds to the highesjuiemcy of tourists arriving at any

particular arrival time.

The starting times of activities can depend onttheist arrival times. One factor
which is the activity timing can affect the arriviane of tourists. Contrary to a
cultural attraction, a natural attraction such asd@in Parade in Phillip Island which
includes a penguin landing activity is not ablelévise the landing time of penguins
as it is a natural process. As such, a park managdeift with no other option than to
set the penguin landing activity at 9 pm during swen to correspond with the
natural behaviour of penguins to arrive at thatgjetime period (Xia, 2007).

Similarly, tourists have to arrive prior to 9 pmparticipate in the penguin landing
activity, shown in Figure 5.2. This concentratioh asrival time created another
scenario of unimodality of PDF where logically, prne arrival time is suggested.
However, for easing the congestion at attractisageral arrival times should also be

considered.

As a conclusion, it was found that the startingesnof activities depend on the type
of tourist attraction. This raises the multimodalgcenario of PDF. The starting
times of activities also depends on the numberoafists arriving at any specific
time which makes it necessary to identify the motlarrival time of tourists. The
timing of activities can influence tourists’ arrivames at each attraction. This raises
the unimodality scenario of PDF. The scenario ofltinadality, mode and

unimodality of arrival time should be incorporatelden implementing the PDF.
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Figure 5.2 Penguin landing and boardwalking ad#igiat Penguin Parade

and The Nobbies, both a natural attraction. Dupegk time, congestion
happened at both attractions (Dunstall et al., 280dllip Island Visitor Information
Centre, 2013)

5.3 The Activity Planning Method (APM) Framework

The APM framework is the extension of the APM’stemtreferred to in Figure 3.3.
The framework consists of four elements: input,cpss, output and analysis as
depicted in Figure 5.3. The input element represtre methodological requirement,
l.e. data for the method, shown in Figure 3.3 witthe APM’s implementation

section.

Contrary to the input element of Figure 4.1 in &ec#.4, focus is given only to
tourist temporal movement data in regards to ttsirigrrival time and visiting
duration at each attraction. Tourists’ arrival tirmed visiting duration at each

attraction are combined to form the activity timplgnning dataset.

The Process element incorporates the PDF to tnangtee activity timing planning
dataset into usable information. This is highlighte Figure 3.3, shown within the
APM’s description and implementation sections. Turemodality, multimodality
and mode of arrival times of the PDF recommende8eation 5.2 are implemented.
Outputs from the PDF process include modes andraewéher arrival times and
visiting durations are shown within the APM’s degtion section of Figure 3.3. This
suggestion of arrival times and durations are caetbito form a set of timing of
activities and these are shown within the APM’s lenpentation section of Figure
3.3.
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Figure 5.3 The Activity Planning Method framework

The most important element of the framework isdhalysis element, shown as the
evaluation section of Figure 3.3 where two typesodlyses are each depicted as
triple stage triangles. The top layer of the trianghows the name of the analysis.
The middle layer marks the product of the analys&ch derived from the output
element of mode arrival times and visiting durasiomhe final layer is the bottom

layer that portrays the steps taken to accomptistahalysis.
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The most prominent analysis which is the ATCA Has $ame product as the first
analysis. Nevertheless, it evaluates the estimatedal times and visiting durations
against the actual activity times and visiting diaress already scheduled by the
attraction administrators. If the comparison shale estimated and actual arrival
times and visiting durations are distinctive, attian administrators have the option
to utilise the estimated arrival times and visitidgrations that are derived from

actual tourists’ activity timing dataset.

To conclude, the AFCA produces an arrival time ribstion that highlights the

frequency of estimated arrival times to be propdseattraction administrators. This
is evaluated against the frequency of current giets/ Attraction administrators can
use the estimated arrival time distribution to dechow frequent to organise any
particular activity if the evaluation identifiessgimilarities between the estimation of
the frequency of activities against the status duader on, the estimated arrival time

distribution is compared against the actual agtifréquency within their attraction.

The AFCA is further extended by introducing arritahe and visiting duration
distribution maps that show two maps, one eacteseribe the distribution of arrival

times and the distribution of visiting durations &l attractions.

5.4 Probability Density Function

Continuous random variables such as arrival tinrmeswasiting durations are a set of
possible values that are uncountable (Ott and Leciggr, 2010). As a continuous
random variableX typically involves measurement where there areniteivalues

between any two intervals, the probability shouddbthat X equals any particular

exact value(Weiss et al., 2006):

P(X=x=0 for allxt S (5.1)

A continuous distribution can be characterisedtbyPDF of a random variablX

over a set (usually an interval) to compute thdabality that X takes a value in that

set (DeGroot and Schervish, 2002). Leétbe a continuous random variable; a non-
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negative functionf is said to be a PDF oK , for all real numbersa<b(refer

Figure 5.2 below):
P(as X< b =T f(X d (5.2)

That is the probability,f that X (refer Figure 5.4) takes on a value in the interval
(a,b) is the area in this interval and under the grdpth® density function (Zhang,

2008).

o

h 4

a b
Figure 5.4 An example of a PDF (Reliasoft, 2002)

Notice that equation 5.1 is reflected in Figure #Here the probability that the
function is exactly equal to a specific value isozesince a specific value has no area
under the curve (Wikidot, 2011).

Every PDF must satisfy the following two conditions

f(x)=0, for all x (5.3)

That is the PDFf (x) must be positive for all values »f and:
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f f(x)dx=1 (5.4)

Where equation (5.4) describes that, since the iepfesents the entire sample

space, the area under the PDF must equal to one.

5.4.1 Some Important Statistical Distributions

There are various existing distributions with diffiet scale, shape and location

parameters that ultimately determine the shapkeottrve (refer Table 5.1).

Table 5.1 Important statistical distributions
No. Distribution Scale Shape Location Parameter
Parameter Parameter

1 Log-Normal VI o vy (y=0 for two parameter
distribution

2 Gamma 0 K None

3 Weibull a B vy (y=0 for two parameter
distribution

4  Normal 6’ None m

(Gaussian)

Apart from the parameters, the data form can agdribute to the different shape of
the curve either it is monotonically increasingdacreasing, logistic and constant
over time (Mohammadian and Doherty, 2006). In thsecof the dataset of arrival
times and visiting durations, each set of arrivadet and visiting duration can be

fitted into different distributions.

5.5 Estimation of Arrival Time and Visiting Duratio n Using Activity Timing
Dataset

The process element of Figure 5.3 is summarisdédgure 5.5. A PDF is applied to
fit several arrival time datasets shown as the tirgdlament in Figure 5.3 using
various statistical distributions such as LogNornfakeneralised Extreme Value,

Weibull and Normal (Gaussian). A PDF of arrival éinT is a function, f (t) such

that for any two arrival timesg andb with a< b,



Fit

dist

List of distributions

List of density curves

Birnbaum-

Saunders

Produces 4 Elnnshy "

Generalised

data 1o
yveral
butions

h 4

Extreme Value

f Curve /

Pradu Density

Curve

my 4

w4

Figure 5.5

PDF process

88



89

P(asT< @:T f(D dt (5.5)

The explanation of (5.5) is the same as (5.2). mportant phenomenon should be
observed about the multimodality of the PDF. Unltke unimodal PDF that only

has one mode, the multimodal PDF happens when énerevo or more modes when
a distribution is fitted to the dataset (Brassard &€orreia, 1977). This is due to the
mixture of two or more different unimodal distribrts (Pfingsthorn and Birk,

2013). Figure 5.6 displays the multimodal PDF. Xsaepresents the figure of the
variable while y-axis represents the probabilityhglty figure. It can be observed
from Figure 5.6 that more than one peak or multipledes exist, shown by the

multiple arrows.

0.40

0.35 } / — J
2l Ity |

L r.‘ .
=y [

0.10 } \ / .
0.05 \‘ J -

-4 -3 =2 -1 0 1 2 3 4

Figure 5.6 A Multimodal PDF (Mathworks, 2013)

This multimodal phenomenon can happen when theseatzontains a complex
variation in terms of its arrival time and duratimstances. In terms of this research,
the occurrence of multimodality can bring beneifitdshe estimation of arrival times
and visiting durations as it can suggest more thranarrival time and duration. The
challenge now is to determine which distribution &est fit the arrival time datasets.
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To achieve this, the Akaike Information CriteriohiC) is implemented where it can
validate the model, i.e. by measuring the relagiwedness of fit of a statistical model
(Awad, 1996).

The selection of AIC is not solely on its ability aiscertain the goodness of fit
(shown as L in equation 5.6 ), but as it penalisesncreasing number of parameters
used, shown as k in Equation 5.6 (Bozdogan, 200R)s penalty discourages
overfitting where reducing the number of parametenzoves the value of AIC. At
the end of the distribution selection process,nloelel with the least value of AIC is

selected.

AIC = -2logL+ 2k (5.6)

Figure 5.7 depicts the comparison of two fittedrdisitions, i.e. probability density
curves, one unimodal and the other one multimcaléhé arrival times dataset. The
X-axis represents the arrival time while the y-aepresents the probability density
figure shown as the curved line. The green curve liepresents a unimodal
distribution while the red curve line representnatimodal distribution. Similarly
as in the previous chapter, some datasets do owidera significant distribution in

the fitting process. In this case, a simple prolisibs used to substitute the PDF.

1st ~
0,002 f A =

oS

I.'?lm'u':-'r’-

0.0

QL0005

20 1000 1200 1400

Horrmal 3 Misture
Loghiormal{7. 20766, 0015251)

Figure 5.7 A Histogram showing two distributions
fitted to the arrival times dataset
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The task now is to identify the best arrival timas suggest for attraction
administrators. Activities can be conducted moantbnce in a day. Therefore, this
method is able to propose more than one arrivag.tifthis is done by carefully
observing the multimodal distribution of Figure 5.The best arrival time
corresponds to the curve area with the highestityensarked as %, therefore
producing the highest probability. Notice that thede, i.e. the highest frequency of

arrival time is at 12.25 pm.

Other suitable arrival times correspond to the offgaks from Figure 5.7 that marks
the other modes. These are marked"ds2d & peak in the red curve area and are
observed as 2.20 pm and 5.00 pm respectively. Thaggestions of mode and
several other arrival times correspond to the Quéement of Figure 5.3.he Chi-
Square Goodness of Fit test is finally used todea# the model with the same
procedure shown in Section 4.5.1.1. The whole mloe in this section is then

applied to the visiting duration dataset.

The Output element that represents the suggestiomede and several other arrival
times and durations are brought forward in the psial element of Figure 5.3, i.e.
the APM’s evaluation section of Figure 3.3. Theduat of this analysis is presented
in Sections 7.3.2.1 and 7.3.2.2.

5.6  Chapter Conclusions

This chapter presented a method to plan the tirofractivities that includes arrival

times and visiting durations. Initially, the facdoinfluencing activity starting time

and the arrival time at each attraction are idettif The factors are type of tourist
attraction, the number of tourists arriving at gogrticular time and timing of

activities. The identification of these factorsllighted the importance of including
unimodality, mode and multimodality within the cext of PDF.

The fundamental concept of PDF is presented wharkipie probability density
curves are obtained according to different distrdns when an AIC is used to
choose the best distribution. The smallest valuAl@f depicts the best distribution

where this distribution is used to identify the raaat arrival time and duration. This
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suggestion of arrival times and durations is ex¢enfibr the subsequent analyses of

activity timing comparison and activity frequency.
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CHAPTER 6: MARKET SEGMENTATION OF TOUR
PACKAGE PRODUCTS

b !

6.1 Introduction

This chapter presents the methodology of the MaBiegimentation Method (MSM)
to segment the market of tour package products ascitineraries, attractions and
activities. It begins by introducing the concept market segmentation and its

relationships with tourist characteristics.

Next, a framework for MSM composed of four elememtamely input, process,
output and target is introduced that can addressniarket planning issue. This
chapter then progresses where segmentation vasiabke determined, which is
followed by the description of the Expectation-Maation (EM) Algorithm
adopted in this research. Finally, the approaahariket targeting is presented.

6.2 The Connection between Tourist Characteristica&ith Tour Package
Products

Tourist characteristics were believed to have gparhon the tour package selection
(O’Connor et al., 2005; Xia et al., 2008; Abdul Kiaa, 2009). This is based on
tourist preferences towards tour package offeriigsirist preferences are assumed
to be based on their characteristics, where in fteisearch context, tourist

characteristics are utilised to observe touristisggamporal movement pattern.
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A good example of a tourists’ characteristics studg research by Hsu et al. (2009)
where factors that affect tourists’ choice of desfiion were identified. In the
research, several characteristics of touristsrimgeof tourists’ visitation purpose for
visiting attractions such as to rest, to relax smédnjoy environmental serenity were
listed. Several outputs of the tourist visitatiamrgose (tourist preferences) linked to
its specific tourist attractions are highlighteds An example, tourists who seek to
socialise, experience night life and shopping préi@pei 101 which is the tallest

building in Taiwan.

Research by Kale et al. (1987) examined the trpweflerences of youth segments
towards tour package offerings. The research feclssore on the demographic
characteristics of tourists where one of theirifigd suggested younger tourists aged
18 to 35 should be offered a tour package thallesl fwith activities and almost non-
stop action. They also recognised the tendencyoohger tourists to choose scenic

and natural wonder attractions in their tour paekag

Another research topic of linking tourist charaistiges with tour package products is
market segmentation. According to Smith (1956), kearsegmentation involves
“viewing a heterogeneous market as a number oflemlabmogenous markets, in
response to differing preferences, attributabl¢éhto desires of consumers for more
precise satisfaction of their varying wants”. Imnte of tourism, the varying wants
refer to tour package products while the heterogemenarket means individuals,
groups or organisations with one or more similaarahbteristics that cause them to

have similar product needs (Pride et al., 2007)

In their market segmentation research, ThomsonPaadce (1980) used a statistical
analysis to identify associations between touritndgraphic characteristics with
types of preferred tour packages. One of theirlt®ss that coach tours are more
associated with elderly couples, many of whom ateed. In contrast, a camping
theme tour package is mostly used by youth whauader 25, most of them single
female, on their first overseas trip seeking thegany of other young people and on

a relatively cheap package although most of theamadium income earners.
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Recall from Section 4.3 that most of the definitioihtour packages listed several
mainstream elements of tour packages such as tteubisdget, overall duration,

preferred activities and accommodation. A distettudy by Xia et al. (2010) took
a step further in market segmentation by segmenting according to these
mainstream elements but according to the dominamtement pattern of tourists
based on a set of real tourist movements datasgiglh procedure called an EM
algorithm, target markets of selected tourist ctiaristics were identified for these

dominant tourist movement patterns.

To conclude, it was identified that particular istitdemographic characteristics for
instance, age and gender did have preferencesdswla offerings of tour package
products. The correct selection of tourist charsties to be segmented within this

research is anticipated for showing some assoniatith tour package products.

6.3 The Market Segmentation Method (MSM) Framework

The MSM framework is the extension of the MSM’stamt of Figure 3.3. Presented
as Figure 6.1, the framework also consists of fdlaments namely input, process,

output and target market.

The input element represents the methodologicaliresent, i.e. data for the
method shown in Figure 3.3 within the MSM’s implertagion section. Initially,

tourist characteristics defined as segmentatioralkes in marketing are determined
where these variables signify the subject to benseged. Such examples of tourist

characteristics are age, gender and preferredatfygtraction.

A specific set of tourist characteristics dataséhe main subject in this research and
is carefully selected from a broad selection okt&ng tourists characteristics. The
chosen characteristics dataset is later dividecbrdony to different itineraries,
attractions and activities. The itineraries wer&oted using the earlier Personalised
Scheduling Method (PSM).
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Figure 6.1 The Market Segmentation Method framework

The Process element marks the EM algorithm thatigblighted in Figure 3.3,
shown within the PSM'’s description and implemewiagections. The EM algorithm
is used to segment or cluster the characteristitasdt into certain number of market
segments for highlighting some significant assammabf characteristics that exist in
specific tour package products.
The outputs of a particular number of market sedmewith associated
characteristics are produced where later on, thectten of a target market is
conducted to select the most significant marketneey that can best represent any
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specific tour package products. This is shown witihie MSM’s evaluation section

of Figure 3.3.

Finally, the relationships between these targetketarin regards to different tour
package products are identified. Questions sucHdags a specific target market,
which participates in any particular itinerary henwmur package, also visit any
attraction included within that particular tour gage or vice versa?” and “does a
specific target market, which visits any particukstraction, also participate in

activities included within that particular attramtior vice versa?” are highlighted.

These are represented by the double pointing ariowee framework diagram. The
entire elements of the market segmentation framlewas detailed in the subsequent

sections.

6.4 Determination of Segmentation Variables

A preliminary element of tour package products’ kearsegmentation is the
segmentation variables where in this chapter thras@bles are described as tourist
characteristics (Bloom, 2004; Liu et al., 2010).gkneral, tourist characteristics are
divided into four different variables which are geaphic, demographic,
psychographic and behavioural (Figure 6.2) (Pridd.e2007).

Geographic variables are variables influenced by distinction of geographical
areas such as origin, population density and cénf@tank et al., 1972). Origin can
be presented in various scales: country, statentgaand township (Flognfeldt Jr,
1999). As described by Beane and Ennis (1987), despbic variables are the most
prevalent variable as “consumers are placed omitecales of measurement which
are easily understood”. Examples of these variabtesage, gender and household

income.

Psychographic variables involve values and lifestyhriables that are able to
describe the cognitive structure of the individwalere it is seen as a complement to
the demographic characteristics for configuringrigon products (Nicolau and Mas,
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2005). The lifestyle variables cover three aspedikh are activities, interests and

opinions (Morrison, 1996).

Geographic
Origin
Weather
Terrain
Market density

Behavioural Demographic
Tour frequency Segmentation Travel group

Tour purpose sabl Gender
Price sensitivity variables Age
Benefit expectation Income level

Psychographic
Preferred attraction
Transportation mode
Whole duration
Hobbies

Figure 6.2 List of segmentation variables (Pridalgt2007)

Behavioural variables are individual variablesetation to tourists attitude towards,
use of or response to a product (Kotler and Kelg06). These include user
frequency, user occasions and user status. As thopde of variables exist, the
guestion now is which variable should be choser dilswer is to look back at the

objectives of tourists’ market segmentation (Xialet2010).

For instance, a study by Kaynak and Yavas (198Mpawed the similarity and
differences between using traditional demographid geographic variables with a
trip purpose variable towards expenditure pattemtsifudinal orientations and
satisfaction level of trips. As stated, the dempgravariables in use are age, gender

and income while origin is used to represent theggmphic variable. The
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classification of tourists as vacation/relaxatibasiness or visitor symbolises the trip

purpose aspect of their research.

Finally, 12 segmentation variables that cover @lirfvariable types are used for the
market segmentation purpose. These variablesstegl lin Figure 3.8 as geographic,
demographic, psychographic and behavioural charsitts which reflect the entire

tourist characteristics that have been collected.

6.5 Clustering and the EM Algorithm

Clustering is a type of segmentation technique @hbe basic idea is to divide a
number of cases (usually respondents) into homagesegments according to pre-
specified variables which are assumed to refleetstmilarities of individuals within
the segments and the dissimilarities between tli@win{car, 2002; Everitt, 2011).

The definition of clustering is parallel with thearket segmentation definition
presented in Section 6.2. The number of segmentls clwaracteristics of each
segment are then determined by the dataset anrihgs method used (Wedel and
Kamakura, 2000).

It is important to note that the method presentethis chapter is an inverse method
of the PSM as depicted on Figure 6.3 when it cotoethe segmentation of tour
packages. The PSM starts with specifying the tban@svement dataset according to
certain tourist characteristics and in return, ar tpackage as the end product is
obtained. The MSM s initiated by first having autopackage and, finally the

specific characteristics for each respected tookgge are obtained.

The EM algorithm as a particular type of clustenmgthod is an iterative procedure
for computing MLE in situations where, but for thlesence of some additional data,
MLE would be straightforward (McLachlan and Thriylaakam, 2008). The benefit
of using the EM algorithm is that the likelihoodf {dentifying the cluster type) is
guaranteed for each iteration (Trombe et al., 2011)
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Figure 6.3 The MSM as an inverse method of the PSM

For a comprehensive introduction to EM algorithredty, readers are referred to
Witten and Frank (2005), McLachlan and Thriyambak@®08), Gupta and Chen
(2011), Xia et al. (2010) and Lin (2013). The restthis section provides a brief
summary of the EM algorithm theory extracted frdrose studies.

The fundamentals of the EM algorithm starts witmsidering a mixture model

composed oK clusters which are given by:
K

p(yl8)=> a,p,(y16) (6.1)
j=1

where p,(y|8,) is the Probability Density Function (PDF) for theth cluster and

the mixture weights,a represents the proportion of data belonging to fhth



101

cluster such thaZT:laj =1. The parameter§, of the cluster densities together with

the mixture weightsg; constitute the paramete®,of the mixture model.

The EM algorithm for clustering procedures can henrmarised as having three
necessary steps as below. Equations (6.2) and &@e3)erived from Xia et al.
(2010):

(1) Expectation (E) step: The initial association cg@fpic parameters are

established into specific clusters. Compute théadities w; that thei
-th observation belongs to theth cluster using Bayes rule as in
Equation (6.2). This is done at iterattgrgiven parameter estimatés’.

anda®,.

Vv(t+1) - al(t)lo(yi |Q<t)) (6 2)
il K )
> an(y 16°)

(i) Maximisation (M) step: The calculation of the maxim likelihood of
those specific parameters within its assigned etass carried out. For
the purpose of updating the model parameters,|tiséec membership
probabilities are fixed and the likelihood is maiged. Equation (6.3)

gives the estimation of maximum likelihood of thecture weights.

ajgm) —

N
; Vvlj(t+1) (6 3)

Z|-

(i) The weights are then integrated into Equation (&ligreby parameters

491.(“1) are ascertained by likelihood maximisation. Thexggectation,

maximisation and model updating steps are reiténagil convergence

parameter likelihood estimation is reached.
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The EM algorithm is a soft clustering algorithm. terms of clustering nominal
dataset such as in this research, it assigns aeneg count with a fractional figure
for any instance of tourists’ characteristics witldany cluster (Witten and Frank,
2005). This simply means that, any instance caprbbabilistically split between

several clusters.

The EM algorithm also produces a log-likelihoodufig for each of its executions to
measure how likely a particular cluster is (He @hdng, n.d.). A larger figure of the
log-likelihood means the better clustering resulsi In fact, this is the validation
step of the EM algorithm. For validating the clustg result, a cross-validation

method is used.

For this validation purpose, each market segmematiataset containing various
instances of tourist characteristics are replic#iteele times. This replication process
was done using a random sampling method called IBepadbability of Selection
Method Sampling (EPSEM) via the SPSS 20 statigtmskage. This replication
produces three separate datasets with each datasesting of 90% of the original
dataset with possibly a different combination astamces of tourist characteristics
records (Crockett et al., 2011). When segmentaiamplemented with these three
separate datasets, the comparison of the logHietl figure is made where the

clustering result with the smallest value of Idkglihood is chosen.

6.6 Market Targeting

The last step in the market segmentation proceskisnresearch is the process of
market targeting. Market targeting is a detailedrexation and evaluation of the

range of possible market segments, usually onlyroagket segment for a specific
tour package and its products, and the degree tchwhe tour operator can satisfy
some, or all of their expectations (Pride et al0?. It is done with a group of

tourists called the target market, which consi$tspecific tourists that are selected
for a particular purpose (such as to be promoteat specific tour packages) based

on a certain criteria (Myers, 1996).
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It is quite impossible for a tour operator to cafier the whole potential market
segment of tourists. As an example, a tour operatar focuses on backpacking and
camping tour packages must prioritise the youthketasegment in order to achieve
profitability. This is also known as concentratedrket targeting (Phillip Island
Nature Park, 2013). The aim of the market segmientg@irocess in this chapter is to
identify all four characteristics of tourists aggented in Section 6.4 and if they have
any associations with specific tour packages, @ttmas visited and activities

participated based on their spatio-temporal movémen

There could be a range of market segments ideshtifie each tour package with its
related product. However for this research, thersed with the heaviest users is
selected as the target market for generating mift gjEvans and Stabler, 1995).
For example, if three different market segmentsiéeatified for a tour package, the
target market segment is the one with the highestgmtage of members (Xia et al.,
2010). Indeed, this market targeting process resfldee MSM'’s evaluation section of
Figure 3.3.

6.7 Chapter Conclusions

This chapter demonstrates a method to segment #méemof tour packages,
attractions and activities. To start with, it ditaihe connection between tourist
characteristics with tour package products. Foyresy of tourist segmentation
variables namely, geographical, demographic, psy@phic and behavioural (such
as origin, gender, tour purpose and length) are wsadentify their potential link

with any of those tour packages with its relateatpccts.

The essential concept of the EM algorithm is presenvhere this EM algorithm
clusters tourist characteristics data for each fmackage product. Various market
segments are produced which require us to implerttemtfinal step of market

targeting for choosing the target market.
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CHAPTER 7: CASE STUDY, IMPLEMENTATION AND
EVALUATION

L 1

7.1 Introduction

This case study, implementation and evaluation telnagntains the implementation
and evaluation of each of the three methods predantChapters 4, 5 and 6. This
chapter begins with the implementation of the Peabsed Scheduling Method
(PSM). The data in regards to the personalisedstospatio-temporal movement is
implemented within the context of the semi-Markawascheduling processes to

produce itineraries followed by tour packages.

Next, this chapter presents the implementationhef Activity Planning Method
(APM). The data in regards to the tourist tempanalvement is implemented within
the context of the Probability Density Function @@D0or estimating tourist arrival
times and visiting durations. The output of theineation of arrival times and

durations are later used to plan the activitiesninwithin attractions.

Finally, this chapter implements the Market Segragon Method (MSM). The data
in relation to the tourist characteristics is impented towards the Expectation-
Maximisation (EM) algorithm for producing variousarket segments by clustering

the tourist characteristics dataset according tecifip tour package products.
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Subsequently, target markets are identified fromess market segments where the

marketing effort can be focussed upon.

By undertaking the implementation and evaluating tlesults, this case study
validates the concepts and models presented int@isap, 5 and 6. Results from

each method are carefully explained and discussddaiv significant conclusions.

7.2  The Personalised Scheduling Method (PSM)

This section provides the implementation and evalnaof the PSM to develop
personalised itineraries and tour packages. Ihifia cohort that corresponds to
female and middle aged tourists with 391 records wl@osen from the sample of
1104 tourists. From the survey, these charactesisare the most popular

combination that involves two types of charactarssf(see Table 7.1).

Table 7.1 Top five tourists’ profiles based on camakion of characteristics

No. Tourists characteristics combination Numbereabrds
1 Female and middle aged 391
2 Male and young 285
3  Female with partner 175
4 Female with friends and relatives 172
5 Male with friends and relatives 143

The above female and middle aged tourists’ datfs8®1 records was divided into
two subsets of data: 70 % for training and 30 %tésting where this sub-section
implemented the training dataset. This was doneguai random sampling method
called Equal Probability of Selection Method Samgl{(EPSEM) using the SPSS 20
statistics package (Crockett et al., 2011). Theegfahe corresponding training
dataset has records 274 while the testing dataset /.

7.2.1 The Estimation of Spatial Movement Transition Pimliy

The frequencies of the spatial movement transitibmourists are listed as a flow
map in Figure 7.1. The map lists multiple transisdrom one state to another (nine
attractions considered on Phillip Island), alongsidth its frequencies figures. It
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also includes an absorbing state, ‘OUT’, whereistsileave the states that mark the
completion of their tour. These are shown as ttems FO, HO and 10 where the

arrows exit Phillip Island.

For instance, from The Nobbies (H) to Penguin Rar@y the number of tourists
who made that transition is 241. The other sigaifictransitions with 50 or more
tourists making the transition are Koala Centre{Pl)he Nobbies (H) (153), Cowes
(F) — Koala Centre (D) (84), Churchill Island (&) Koala Centre (D), Churchill
Island — The Nobbies (51) and Penguin Parade—YOUT (O) (274). Figure 7.1
also highlighted the aspect of the thickness offtbe line where the higher the
frequency of the transition is, the thicker theaflone will be. Some transitions do

not exist where this indicates no tourists makhmg transition, such as from D to E.

Based on the spatial movement transition map (Eigorl), a list of spatial

movement transition probabiliti€s,i, j 1S, was calculated using the semi-Markov

process (See Equation 4.4). A spatial movementsittan probability map (see
Figure 7.2) with a same list of transitions as Fegu.1 is presented, but this time, it

lists the figures of transition probability insteaidfrequency.

For instance, from Rhyll Inlet (E) to Cowes (F)e tinansition probability is 0.5. This
probability of 0.5 is derived using Equation (4b4) dividing the number of tourists
making the E to F transition which is 3 with thersuoation of the number of tourists
making transitions starting at E, which is 6 (a#tiger adding E to A, E to B, E to C,
EtoD,EtoF, Eto G, Eto H, E to | and E to Dithis same method of calculation

is used for other transitions starting at differatttactions.

The other significant transitions with 50 % or mawarists making the transition are
Koala Centre (D)—>The Nobbies (H) (0.677), Cowes (F» Koala Centre (D)

(0.535), The Nobbies (H}» Penguin Parade (I) (0.972) and Penguin Parade>(l)
OUT (O) (1). These pairs of attractions are believe be more popular among
tourists than other pairs. Akin to Figure 7.1, sdana@sitions do not exist where this
indicates no tourists making that transition, sastirom E to G. This is because the
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majority of tourists visiting E (Rhyll Inlet) and (entnor) are local tourists who are

excluded from the survey.

After getting the entire figures of probabilitie®m Figure 7.2, a stationary discrete
semi-Markov process as described in equation (a9 used to model the actual
movement of tourists in order to obtain the proligbof their movement sequence
from one attraction to another. As an example,tlier actual movement pattern of
‘FDHIO’, the transition probabilities of FD, DH, Hind 10 needs to be multiplied
where later, a figure of 0.329 as the probabilifytloe movement sequence is
obtained. In fact, ‘FDHIO’ is the actual movemeatgsence with the highest figure
of probability of the movement sequence, i.e. tlesinpopular movement sequence

for four attractions as shown in Table 7.2.

Table 7.2 Three most popular actual movement segsdior four attractions
No. Movement sequence Movement sequence probability
1 FDHIO 0.329
2 CDHIO 0.305
3 BCHIO 0.125

7.2.1.1 Validating the Spatial Movement TransitRnobability Model

After obtaining the probability results of the spatmovement transition probability
model, the key question now is how well these pbdhiges are modelled using this
methodology? In this section, the results weredaddid using Chi-Square Goodness

of Fit Test, using Equation (4.9).

Using the observed frequencies from the testingsdditof the transition from Rhyll
Inlet (E) to Cowes (F), the spatial movement trémsi probability figure of the
similar transition, P, and the frequency figure of tourists starting ithteansition

from attractioni to all other attractionsl),, the Chi-SquareyZ"™ is calculated as:

2(70%) — (Ou B En )2 — (q - N iP)z
“ s T wNe
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_ (6.425- 26< 0.5)
26% 0.5

=3.325

To obtain theP -value, one must have a degree of freeddf,and the confidence

level, a . The degree of freedom in this example is threeesthere are only four

transitions that begin from attraction E. The fguof 0.05 is selected as the

confidence level, thus producingRe-value of 7.815. Notice that thgZ{'®® value is

outside theP -value, thus the observed counts are compatibla thieé expected
counts (based on the spatial movement transitiobgtnility), i.e. the model provides
a good fit of the data (Apostolakis and Jaffry, 200

The validation results using a similar Equation9)4for each spatial movement
transition is presented in as a matrix in Table 7e matrix shows the 90-step
transitions from one state to another (nine atwastconsidered on Phillip Island).
Similar with Figures 7.1 and 7.2, it also incluges absorbing state, ‘OUT’, where
tourists leave the states that mark the completfdaheir tour. The matrix reads from
each attraction in the leftmost column to eachaation in the top row as one pair of
transitions. For instance, from The Nobbies (HP&nguin Parade (l), the expected

counts {) and the observed coun\() 0.192 and 7.815 respectively.

The entirely observed countBY) are compatible with the entire expected cougits (
for each movement transition, i.e. the model presid good fit for each movement
transition. This is not surprising as accordingXia (2007), a general Markov
process such as Equation (4.4) produces a ondrateptional probability that does
not involve the assumption of stationarity. Thisame the choice of future attractions
would depend on which stage of the tour the detidias to be made. This
assumption was ignored in her research that maoe sif the validation results

unfit.

The GH and 10 transitions are not included in thédation process as both do not
produce fractional probabilities by having probdiegis of 1, thus the corresponding
cells are marked with a hyphen. Other transitiorsked with the hyphen indicate

the unavailability of tourists making that transiti



Table 7.3 Validation result for spatial movemeansition probability
Woolamai| Visitors Churchill | Koala Rhyll Cowes Ventnor | Nobbies | Penguin
(A) Centre (B) | Island (C) | Centre (D) | Inlet (E) | (F) (G) (H) Parade (1)) OUT
Woolamai - x=0.84 x=1.39 - y=1.69 | - x=21701|x=0.84 | -
(A) PV = PV = PV = PV = PV =
0.488 9.488 9.488 9.488 9.488
Visitors x = 1.805 x=5.859 |¢=4.335 |x=0.951|y=5406|=0.951|%=3.828|=0.951] -
Centre (B) PV = PV = PV = PV = PV = PV = PV = PV =
14.07 14.07 14.07 14.07 14.07 14.07 14.07 14.07
Churchill x=0.974 | y=0.974 x=9.945 | x=0.494|x=7.75 | - x=11.03 | x=1.44 | -
Island (C) PV = PV = PV = PV = PV = PV = PV =
12.59 12.59 12.59 12.59 12.59 12.59 12.59
Koala Centre | y = 1.96 - x = 9.306 - x=4.981| - y=4.988|y=3.86 | -
(D) PV = PV = PV = PV = PV =
9.488 0.488 9.488 9.488 9.488
Rhyll Inlet - - - x = 3.053 x=3.325]| - x=3.053 | x=3.053| -
(E) PV = PV = PV = PV =
7.815 7.815 7.815 7.815
Cowes (F) x=21949 | x=3.798 |[x=7.991 |y=11.93 |y =0.987 - x=13.05|x=11.15| ¢ =
PV = PV = PV = PV = PV = PV = PV = 2.886
14.07 14.07 14.07 14.07 14.07 14.07 14.07 PV =
14.07
Ventnor (G) - - - - - - - - -
Nobbies (H) - - - x = 0.992 x=4.8 - y=0.192 | x =
PV = PV = PV = 0.992
7.815 7.815 7.815 PV =
7.815
Penguin - - - - - - - - -

Parade (1)

111
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7.2.2 The Estimation of the Mode of Arrival Time with i obability

The mode of arrival time is the highest occurreticee that tourists arrive at an
attraction or a state before moving to the nexestar example, arriving at Cowes at
3.00 pm before moving to Rhyll Inlet. Using Equati@.6), the mode of arrival time
transitional probability was calculated that shdivs probability of the arrival time

mode at attractioin given that the movement startsi aaind then moves to attraction

i

For estimating the mode of arrival time probabibtyattractions, a series of possible
PDFs shown as Equation (5.5) was implemented, with Akaike Information
Criterion (AIC) as depicted in Equation (5.6) admpfor selecting and validating the
best distribution based on the goodness of fitramdber of parameters. The arrival
time dataset was categorised according to eachitican Each transitional arrival
time dataset was then fitted within each distrimutio choose the most suitable

distribution based on the smallest figure of AIC.

In this case study, the Birnbaum-Saunders densitction presented the best
distribution fit for transitional arrival time ahé¢ Koala Centre (D), before moving to
Woolamai (A) as it produces the lowest value of A€ shown in Table 7.4. This
smallest figure of AIC for Birnbaum-Saunders meénis better in capturing the
entire dataset if compared to other common disivbs such as Weibull and
Gamma (Xia et al., 2011). Figure 7.3 depicts trstridbution fit of arrival times for

the DA transition.

Table 7.4 Three distributions with the smallestifegof AIC

No. Distribution’s Name AIC Figure
1 Birnbaum-Saunders 52.722
2  Weibull 52.889
3 Gamma 53.687
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Figure 7.3 The distribution fit of arrival timesrfthe DA transition

This signifies the Birnbaum-Saunders as the distion that provided the best
goodness of fit while implementing a reasonable Imemof parameters that do not
overfit the dataset. This procedure is repeatedalioother transitions where other
transitions might result in a different distributicelected, since tourists’ arrival

times are different, resulting in a different fitadistribution functions.

Tables 7.5, 7.6 and Figure 7.4 each shows thréerelit types of information: (1)
the best fit distribution for each transition, (8)e AIC value in selecting and
validating the best fit distribution, and (3) avilomap that reflects the mode of
arrival time transitional probability. The way afading Tables 7.5 and 7.6 is similar
to Table 7.3 while the way of reading Figure 7.&imilar to Figures 7.1 and 7.2.
Based on Table 7.4, some significant arrival timengitions with more than 40 %
tourists, i.e. more popular transitional arrivahéis are Churchill Island (G Rhyll
Inlet (E) (0.426), Cowes (P~ Rhyll Inlet (E) (0.426) and The Nobbies (H
Koala Centre (D) (0.453).

Other significant arrival time transitions basedtio® more popular spatial movement
transition of Table 7.3 are Koala Centre (B)The Nobbies (H) (0.003), Cowes (F)
— Koala Centre (D) (0.002), The Nobbies (H) Penguin Parade (I) (0.002) and
Penguin Parade (B> OUT (1). Notice that the first three probabilitgdres are
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Table 7.5 The list of distribution fits for eachurisition
Woola- Visitors | Churchill | Koala Centre| Rhyll Cowes (F) | Vent- | Nobbies (H) | Penguin | OUT
mai (A) Centre | Island (C) | (D) Inlet (E) nor (G) Parade (I)
(B)
Woola- Log- Extreme Birnbaum
: - Gamma 9. - - ? -
mai (A) logistic value -Saunders
Visitors Genera- | Generalised| . )
Inverse- ; Birnbaum . Generalised .
Centre : lised extreme Nakagami ? Nakagami -
gaussian -Saunders Pareto
(B) Pareto value
Chur-
chill o Weibull Generalised Inverge- Birnbaum- i Logistic Weibull i
Island Pareto gaussian| Saunders
©)
Koala . Genera- Genera- Generalised
Birnbaum ) ) Extreme
Centre “Saunders - lised - lised - extreme value -
(D) Pareto Pareto value
Rhyll Extreme Extreme Inverse- .
- - - - : Weibull -
Inlet (E) value value gaussian
Extreme Inverse- Generalised Genera-
Cowes ? : Logistic Logistic - extreme Weibull lised
value gaussian
(F) value pareto
Ventnor i ) i i i i Inverse- ) i
(G) gaussian
Nobbies - - - Weibull - Nakagami - T-location Logistic
(H) scale
Penguin
Parade - - - - - - - - Weibull
()




Table 7.6

The AIC value for the best fit distrilmurti
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Woola-
mai (A)

Visitors
Centre

(B)

Churchill
Island (C)

Koala Centre

(D)

Rhyll
Inlet (E)

Cowes (F)

Vent-
nor (G)

Nobbies (H)

Penguin
Parade (1)

Woola-
mai (A)

23.127

35.883

51.896

?

32.754

Visitors
Centre

(B)

163.838

73.511

107.846

44.79

56.874

87.985

64.887 -

Chur-
chill
Island
©)

20.221

651.764

78.151

357.268

401.321

301.453 -

Koala
Centre

(D)

52.722

874.581

719.336

634.52

595.857

Rhyll
Inlet (E)

245.234

355.631

145.794

35.783

Cowes

(F)

95.925

287.948

235.061

153.3

464.648

559.904

31.241

Ventnor

(G)

12.314

Nobbies
(H)

160.409

223.256

1142.335

267.848

Penguin
Parade (I)

1567.233
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small, although many tourists make this transitbased on Figure 7.2 which means
tourists arrival times vary differently. The figufer the Penguin Parade ¢ OUT
should also be small as tourist arrival times differently, however, because it is
the only transition from Penguin Parade where tlgaré is normalised, the

probability figure of 1 is obtained.

The sign, ‘?’ in Tables 7.5 and 7.6 denotes thatettare no distributions that can be
fitted into the dataset because the size of theseats too small. In this situation, one
simply calculates the simple probability, by dividi the frequency of the high
occurrence, arrival times with the total size & tataset.

The mode of transitional arrival time is presenésda flow map in Figure 7.5 that
lists the entire mode of arrival time for all trafes. The way to read this flow map
by taking transition CE as an example is the arrtirae at attraction C before
moving to attraction E is 3.00 pm. Another examplidransition FD iscthe arrival

time at attraction F prior to moving to attractidns 12.20 pm.

Some important findings corresponding to a highgureé of mode of arrival time
transition probability, i.e. more popular transit@ arrival times (Figure 7.4) arise,
such as the arrival times at The Nobbies (H) pgoahifting to Koala Centre (D) and
the arrival times at Cowes (F) before shifting toyR Inlet (E) are 10.00 am and
1.30 pm respectively.

Other significant transitional arrival times basaa the popular spatial movement
transitions probability of Figure 7.2 are the aamtiime at The Nobbies (H) before
moving to Penguin Parade (I) at 4.00 pm and thgarime at Penguin Parade (1)
before exiting the tour (O) at 7.19 pm. This is esed based on observation during
the data collection period where many touristsvaret 4.00 pm to 5.30 pm and 6.30
pm to 7.30 pm for The Nobbies and Penguin Parasfeentively.

Similar to the spatial movement transition prohhila stationary discrete semi-
Markov process as described in Equation (4.1) veasl to model these arrival time

patterns of tourists in order to obtain the prolighof their transitional arrival time.
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As an example, for an actual movement pattern 6EFO’, the transitional arrival
time probabilities of FC CE, El and IO are multgali altogether where the final
figure of 2.56 x 14 as the probability of movement sequence is obtaitretked,
‘FCEIQ’ is the actual movement sequence with thghést figure of the transitional
arrival time probability, i.e. the most popular risetional arrival times for four
attractions, as shown in Table 7.7.

Table 7.7 Three actual movement sequences witits

popular transitional arrival times for four attracits

No. Movement sequence Transitional arrival timebpiwlity

1 FCEIO 2.56 x 10
2 DAFHO 1.53 x 1¢
3 DAFIO 7.64 x 10

7.2.3 Scheduling Tourists Movement

The probability of spatio-temporal movement patterhence the itinerary, was
calculated using Equation (4.12). Basically, thiskgability is the product of the
spatial movement transition probability map (Figat@) and the mode of arrival

time transition probability map (Figure 7.4).

Table 7.8 illustrates three examples of these tation results for three actual
movement patterns for four attractions with thehlegt value of the probabilities of
spatio-temporal movement, i.e. the most populaerary when compared with other
actual movement sequences: BEHIO, FCEIO and FDHhWGhis table, it can be
seen that the product rule of probability is puplace whereby the spatial movement
transition probability is multiplied against the deo of arrival time transition

probabilities.

Although FDHIO and FCEIO have the highest spatiavement transition and mode
of arrival time transition probabilities respectiveBEHIO appeared to have the
highest probability of spatio-temporal movementterat (itinerary) at 6.2 x10

shown as the first record in Table 7.8. Finally tlisiting duration at an attraction is
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estimated arbitrarily from the difference betweetival time at the attraction and the

arrival time at the next attraction.

Table 7.8 The ranking of the probability of spaeoaporal

movement pattern for four attractions

No. Movement Movement Transitional Probability of spatio-
sequence sequence arrival time temporal movement
probability probability pattern (Itinerary)
1 BEHIO 4.05 x 10 1.53 x 10" 6.2 x10’
2 FCEIO 1.39 x 18 2.56 x 10" 3.56 x10°
3 FDHIO 3.29 x 10 6.85 x 10" 2.3x10"

7.2.4 Ensuring the Consistency of an lItinerary &wampleting Tour Packages
Design

A consistent itinerary is described as an itinesaityh the proper flow of timing that

sequentially corresponds to the movement sequdiadde 7.8 does not consider the
inconsistency cases of itineraries. An inconsistenérary represents a physically
impossible movement sequence, i.e. an itinerark wmporal elements that do not

correspond to the movement sequence.

Table 7.9 highlights a case of this inconsistemcthe first record where the arrival
time at The Nobbies as the latter attraction itiexathan Koala Centre which is the
earlier attraction. If a violation of consistenaycarred, the subsequent most frequent
arrival time mode was chosen. The process wagetkmtil consistency is achieved
as shown as the second record in Table 7.9. Indbsd¢consistency checking step
symbolises the PSM’s evaluation section of FiguBtBat was further detailed at the

bottom left section of Figure 4.2.

Table 7.9 The consistent and inconsistent itinesari

No. Sequence Status Itinerary

1 BDHIO  Inconsistent Visitor Centre at 9.30 am, 15 minutes. Koala Centre
at 4.15 pm, 45 minutes. The Nobbies at 4.00 pm, 2 ¥2
hours. Penguin Parade at 7.19 pm, 3 hours.

2 BDHIO Consistent  Visitor Centre at 9.30 am, 1mués. Koala Centre
at 10.15 am, 2 hours. The Nobbies at 4.00 pm, 2
hours. Penguin Parade at 7.19 pm, 3 hours.
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Table 7.10 shows a complete tour package whicheskpansion of the itineraries

shown as the second record in Table 7.9 afterntbkision of the elements of the

tour package. The suggested routes are the shpaistoutes ensuring least journey

duration that are taken to move from one attractmmnother. Although shortest,

most of them are scenic routes that are able isfgdburists. The suggestion of

routes is flexible, tourists can opt to choose tbates that suit their preferences.

Table 7.10 Example of a tour package

Sequence

Tour Package

BDHIO

Visitor Information Centre at 9.30am, 15 mi@s.

Turn left to Phillip Island Road from the main entrance of the
Visitor Information Centre

Koala Centre arrives at 10.15am, spend 2 hoursivifes —
interactive learning at the Visitors Centre (10rh)aKoala Boardwalk
(10.45am), Woodland Boardwalk (11.15am), WildlifeogBdwalk
(11.45am). Cost — AUD 11 (adult), AUD 5.50 (child).

Turn right to Phillip Island Road from the main entrance of Koala
Centre

OPTIONAL TOURS. Cowes arrives at 12.30pm, spend oBir$
Activities — lunch (12.30pm), visit cultural cent(@.30pm), visit
museum (2.30pm). Cost — Free (except lunch).

Turn right to Phillip Island Road from the main entrance of the
museum and turn right at Ventnor Road.

The Nobbies arrives at 4pm, spend 2 hours. Juftdps kids' session
(4pm), special presentation at the Visitors Ce@@ra0pm), boardwalk
(5pm), seal viewing (5.30pm). Cost — Free.

Turn left to Ventnor Road from the main entrance of The Nobbies
Penguin Parade at 7.19pm, 3 hours. Activitiesterattive display at
the Visitors Centre (7.19pm), penguin movie (8pp8nguin viewing
(8.45pm). Cost — AUD 22.10 (adult), AUD 11 (child).

The total budget of the tour package for an adulAWD 33.10 and for a child is

AUD 16.50 where this covers the cheapest entrares for Koala Centre and

Penguin Parade. If tourists opt for further enjogiat Penguin Parade, they can

spend more to purchase specialised packages sudheaguided ranger tour,

Penguins Plus and the ultimate adventure tourl{Plsland Nature Park, 2012).
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In terms of activities, only one scheduled activdyincluded in the tour package
which is the penguin viewing activity at 8.45 pmil éther activities are self guided
activities, thus the timings are arbitrarily assidrto adhere to the arrival time and

visiting duration at each attraction.

One optional tour is included where tourists areonemended to visit Cowes for
activities such as lunch, visit the cultural cergrel museum. This optional tour can
be excluded if tourists request to do so. A map #iows the tour package of
BDHIO is presented as Figure 7.6. It clearly shttvesattraction locations and routes
from one attraction to another together with otietiails described above.

The PSM procedure from Sections 7.2.1 until 7.%4repeated for specific
combination of tourist characteristics where theggificant characteristics were
identified from previous research (Enoch, 1996,0.usmith et al., 2005). The output
of this procedure is presented in Table 7.11 thatws the recommended itineraries
for specific types of tourists together with théigure of probability of spatio-

temporal movement pattern. These itineraries aireerdaries with the highest
combined probability according to each combinatdrcharacteristics with at least

three attractions.

Combinations of characteristics for instance ‘mafel young’ (¥ record of Table

7.11) and ‘female and middle aged™{2ecord of Table 7.11) are purposely selected
where these are comparable characteristics of agamst female and young against
middle aged, so as to facilitate the direct conguari between those respective

itineraries.

Similar cases of direct comparison are repeatedafoomparable combination of
characteristics such as ‘male, young and internatio3® record of Table 7.11)
against ‘female, middle and local' {4ecord of Table 7.11) or ‘experienced and
preferred sightseeing’ {5record of Table 7.11) against ‘inexperienced aredepred
wildlife’ (6™ record of Table 7.11).
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The tour package map of Phillip Islamidthe movement sequence ‘BDHIO’
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Table 7.11 = Recommendation of itineraries for cartgpes of tourists

No. Type of Tourist Itinerary Probability
1 Male and young Koala Centre at 10.31 am, 2 hdDmsirchill 1.14 x 10°
Island at 1.15 pm, 2 % hours. The Nobbies at
5.09 pm, 2 hours. Penguin Parade at 7.27 pm, 3
hours.

2 Female and Information Centre at 3.00 pm, 15 minute$.18 x 10

middle aged  Rhyll Inlet at 3.30 pm, 15 minutes. Thé°
Nobbies at 4.00 pm, 2 % hours. Penguin
Parade at 7.19 pm, 3 hours.

3 Male, young Churchill Island at 11.31 am, 2 hours. Koa&71 x 10°
and Centre at 2.00 pm, 40 minutes. Cowes at 2.43
international pm, 45 minutes. Rhyll Inlet at 3.45 pm, 1 hour.

The Nobbies at 5.11 pm, 1 % hours. Penguin
Parade at 7.10 pm, 3 hours.

4 Female, middle Koala Centre at 4.00 pm, 1 hour. Cowes &R7 x 1¢'
age and local 5.15 pm, 1 ¥ hours. Penguin Parade at 7.15

pm, 3 hours.

5 Experienced Koala Centre at 2.00 pm, 40 minutes. T8 x 10*
and preferred Nobbies at 5.11 pm, 1 % hours. Penguin
sightseeing Parade at 7.10 pm, 3 hours.

6 Inexperienced Information Centre at 3.00 pm, 15 minute6.08 x 10°
and preferred Koala Centre at 3.30 pm, 1 % hours. The
wildlife Nobbies at 5.45 pm, 1 % hours. Penguin

Parade at 7.37 pm, 2 % hours.

7 Inexperienced, Information Centre at 9.30 am, 15 minute8.53 x 1C°
preferred Churchill Island at 11.25 am, 1 hour. Koala
wildlife and Centre at 12.30 pm, 1 hour 30 minutes. Cowes
with partner at 3.45 pm, 1 hour. The Nobbies at 5.06 pm, 1

% hours. Penguin Parade at 6.45 pm, 2 %
hours.

8 On atour group Koala Centre at 3.47 pm, 1 hdbhe Nobbies 5.03 x 1¢°

at 5.10 pm, 2 hours. Penguin Parade at 7.55
pm, 2 hours.
9  Half day Koala Centre at 3.12 pm, 1 % hours. Th&2 x 10°
Nobbies at 5.15 pm, 2 hours. Penguin Parade
at 7.34 pm, 2 %2 hours.
10 Partner with Churchill Island at 12.34 pm, 2 % hours. Koa@83 x 10

children Centre at 3.00 pm, 1 % hours. The Nobbies'at
4.53 pm, 1 % hours. Penguin Parade at 6.37
pm, 3 hours.
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Another type of direct comparison that can be miad®/ comparing itineraries that
have different numbers of associations of charesties, but both with the same
combination of characteristics, for example ‘matel goung’ (' record of Table

7.11) against ‘male, young and international™ (3ecord of Table 7.11) or
‘inexperienced and preferred wildlife’ {6 record of Table 7.11) against
‘inexperienced, preferred wildlife and with parth(é?h record of Table 7.11).

7.2.5 Discussion and Evaluation of PSM

There is a clear distinction that highlights diéfet preferences when comparison is
made for ‘male and young’ {lrecord of Table 7.11) against ‘female and middle
aged’ (29 record of Table 7.11) tourists’ itineraries whemale and young tourists
visit the Koala Centre and Churchill Island whiknfale and middle aged tourists
visit the Information Centre and Rhyll Inlet. Batimeraries visited The Nobbies and

Penguin Parade as anticipated.

The finding of the ‘male and young’ tourists itiaey highlights the dissimilarity
against the findings by Kale et al. (1987) whereythmentioned tourists aged
between of 18 and 35 should be offered a tour gpekath non-stop activities. This
might be due to the differences of the charactesisif dataset used by their research
as compared to this research. However, a findingthef ‘male, young and
international’ tourists’ itinerary (3 record of Table 7.11) confirmed their statement

where obviously activities are non-stop with a tigthedule (Kale et al., 1987).

Next, the finding of ‘male, young and internatiornalurists’ itinerary confirmed a

statement by Abdul Khanan et al. (2012) where timerary contains at least one
attraction associated with a woodlands theme widcRhyll Inlet that is popular

with a mangrove boardwalk. This highlighted theratif of male tourists towards

the woodlands’ theme attraction.

On the other hand, the finding of attractions ffamale, middle aged and local’
tourists’ itinerary (4 record of Table 7.11) includes Koala Centre andgBm
Parade where these attractions are categorisdt agltllife type of attraction. This
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has again confirmed the findings of Abdul Khanamle{2012) that female tourists
shown affinity towards a wildlife theme. Notice ththe itinerary for ‘male, young
and international’ tourists includes a large numifeattractions (six) as compared to

‘female, middle aged and local’ tourists’ itinerary

The phenomenon of attractions similarity was obsgémwhen comparing itineraries
for both, experienced (Brecord of Table 7.11) and inexperienced touri@fsrécord

of Table 7.11). A distinction between both typedairists is the emergence of the
Information Centre as one of the attractions vislig inexperienced tourists. In fact,
the other ‘inexperienced’ tourists’ itinerary"(Tecord of Table 7.11) contains the

Information Centre as well.

This is understandable as the first time tourisekanformation about tour offerings
on Phillip Island. Similarly the ‘male, young anmdernational’ tourists’ itinerary (3
record of Table 7.11), and the ‘inexperienced, grefl wildlife and with partner’
tourists’ itinerary (¥ record of Table 7.11) highlighted the large numinér
attractions where each itinerary contains six etitvas.

This is unsurprising as the majority of the ovessiarists (131 of 151 tourists) have
no experience of visiting Phillip Island and inexipaced tourists want to enjoy
more by visiting as many attractions as they casthBtineraries almost share the
same attractions except the ‘male, young and iatemmal’ itinerary includes Rhyll

Inlet while the ‘inexperienced, preferred wildlidéad with partner’ itinerary contains

the Information Centre.

Another interesting output is related to the touup tourists’ itinerary (8 record of
Table 7.11) where it starts late at 3.47 pm assaltref most of the tour groups
departing from Melbourne during the early afternodhis is based on observations
during data collection. Since they arrived at aerlaime, only three important
attractions, all managed by the Phillip Island MatBark authority were covered as
shown in Table 7.11. They are Koala Centre, ThelWsband Penguin Parade. This

highlighted the prominence of these attractions.
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It is also worthwhile to note the late arrival timm&7.55 pm at Penguin Parade for
tour group tourists. Unlike other types of tourjistsur groups have their own
dedicated lane, therefore not requiring them to tbe long queue to enter Penguin
Parade. Another anticipated finding was the highenber of tourists representing
elderly tourists (23 tourists) that join the towogps (53 tourists). This confirms the
findings of Thomson and Pearce (1980) who mentiahed elderly tourists were
keener than other age groups to join tour groups.tl® other hand, a half day
tourists’ itinerary (8 record of Table 7.11) had a similar number ofaations as the

tour group itinerary but with difference in ternisits schedule.

Finally, the partner and children tourists’ itingragain highlighted the prominence
of attractions managed by the Phillip Island NatBerk authority, i.e. Churchill

Island, Koala Centre, The Nobbies and Penguin [eattaat are visited by them. In
terms of scheduling, the arrival time of 12.34 pnChurchill Island for the partner
and children tourists’ itinerary is significant whethey arrive exactly prior to the

wagon ride activity that is organised at 1.00 pm.

In conclusion, it can be seen that a variety afieitaries was produced for a
combination of diverse tourists’ characteristichisTshows that the initial step of
specifying the spatio-temporal movement datasebrdony to selected tourists’

characteristics is efficiently able to produce peddised tour packages.

As anticipated, the movement sequence and thattcanas arrival times were able to
be quantitatively assigned using the semi-Markoycess. However, some of the
transitional arrival times are not able to be gifi@at using the PDF; therefore a

simple probability estimation was put in place.

The validation process for the spatial movemenisitaon probability model using
Chi-Square goodness of fit test and transitionavartime probability model using
the AIC showed that both models are able to prodelkable results. The evaluation
method of checking the consistency of each itinepapduces itineraries that have

reliable timing. Finally, the effort of insertingh®r tour package elements such as
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routes, activities and budget has transformed titesraries into a complete tour

package as defined in Section 4.6.

7.3  The Activity Planning Method (APM)

This section provides the implementation and evalnaof the APM to plan the
timing of activities at each attraction. Churchsland is the focus of the APM’s
implementation where it represents the attractiath e most scheduled activities
(Table 7.12). This suits the Activity Timing Comgan Analysis (ATCA) and the
Activity Frequency Comparison Analysis (AFCA) weillterms of comparisons that

are made against actual timing and frequency ofiaes.

Table 7.12  Figures of scheduled and unscheduled

activities for each attraction in Phillip Island

Attraction Scheduled Activities Unscheduled ibities

Z
o

N
=

Penguin Parade
Koala Centre
The Nobbies
Churchill Island
Woolamai

Rhyll Inlet
Cowes

Visitors Centre
Ventnor

©CONOUTAWNER
PrhwdNogs

OoOOO\lHO

7.3.1 Deriving Modes and Several Other Arrival Tenaed Durations

An arrival time dataset of Churchill Island wagdi to each distribution to identify
which distribution produces the smallest figure AfC. Table 7.13 shows the
distribution with the minimal figure of AIC; hendde best fit is the Normal 5
Mixture distribution, representing the best goodnes fit while implementing a
reasonable number of parameters that do not ovibditarrival time dataset of

Churchill Island.

The Normal 5 Mixture multimodal distribution fit dodrrival times for Churchill
Island is shown as Figure 7.7. The mode of artiva, i.e. the most popular arrival

time for Churchill Island is at 10.30 am. It isdorast that the most number of tourists
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arrive at this time. Other significant arrival timmare 1.15 pm, 11.10 am, 12.20 pm

and 2.30 pm.

Table 7.13 Five distributions with the smallest AIC

for the Churchill Island Arrival Time Dataset

Churchill Normal 5 Log- Gamma  Normal Weibull
Island Mixture Normal
AlIC 8007.3 8494.37 8497.7 8510.97 8556.59
0.005 [\ {\
0.004
2 oo A A
0.002
0.001 \//-‘\
900 1000 1100 1200 1300 1400 1500 1600
— MNormal 5 Mixture

Figure 7.7 Significant arrival times for Churchgland

On the other hand, the mode of visiting duratior, the most popular visiting

duration for Churchill Island is 2 hours as shown Table 7.14. This figure

represents 29.27 % of the cohort of 656 touristging Churchill Island, derived by

using a simple probability as no significant disttion is found using the Churchill

Island visiting durations’ dataset. Other noticeabisiting durations are 1 hour 30

minutes, 1 hour,

1 hour 45 minutes and 1 hour Itutes. These visiting durations

were rounded to the nearest 15 minutes.

Table 7.14  Significant visiting durations for Chiittlsland

No.

Visiting Duration ~ Count of Tourists  Percentage

O wWNPE

2 hours 192 29.27
1 hour 30 minutes 147 22.41
1 hour 101 15.4

1 hour 45 minutes 68 10.37
1 hour 15 minutes 60 9.15
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The above procedure was replicated using the atima dataset of Koala Centre,
representing an attraction with no scheduled aw#i The Normal 5 Mixture
distribution was again implemented towards thevalritime dataset due to its

minimal AIC figure when compared with other distriltons shown in Table 7.15.

Table 7.15 Five distributions with the smallest AIC

for Koala Centre Arrival Time Dataset

Churchill Normal 5 Log- Extreme Weibull Gamma
Island Mixture logistic Value
AIC 8574.31 8652.9 8655.56 8698.21  8720.26

Again, this represents the best goodness of figrevlat the same time implementing
a reasonable number of parameters that do notibteef arrival time dataset of

Koala Centre.

For comparison, Figure 7.8 and Table 7.16 depetrtiultimodal distribution fit of

arrival times and significant visiting durationsr fthe Koala Centre. A simple
probability is used to derive the significant virsif durations, including the mode of
visiting durations due to the absence of signifiaistribution when dealing with the

Koala Centre visiting durations’ dataset.

0.005

0.004 (\

0.003

Density

0.002

TN N
) - % N

1000 1100 1200 1300 1400 1500 1600 1700

— Mormal 5 Mixture

Figure 7.8 Significant arrival times for Koala Cent
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Table 7.16  Significant visiting durations for Koaantre

No. Visiting Duration  Count of Tourists  Percentage

1 1 hour 30 minutes 263 33.38
2 1hour 256 32.49
3 1 hour 15 minutes 130 16.5
4 2 hours 91 11.55
5 45 minutes 17 2.16

The mode of arrival time, i.e. the most populaivairtime from Figure 7.8 for The
Koala Centre is at 10.40 am. Other significantvairtimes are 12.15 pm, 3.10 pm,
1.35 pm and 4.10 pm. Conversely, the mode of migitiuration, i.e. the most
popular visiting duration from Table 7.16 is 1 h@@r minutes, representing 33.38 %
of the cohort of 788 tourists visiting The Koalan@e.

The APM procedure in Section 7.3.1 is repeatedterremaining attractions. The
output of this procedure is presented in Table #tiat shows the most popular
arrival times and visiting durations for the entatéraction in Phillip Island.

Table 7.17  The most popular arrival times and

visiting durations for each attraction

No. Attraction Arrival time Visiting duration
1 Woolamai 4.20 pm 1 hour
2 Information Centre 9.25 am 15 minutes
3 Churchill Island 10.30 am 2 hours
4 Koala Centre 10.40 am 1 hour 30 minutes
5 Rhyll Inlet 4.25 pm 1 hour
6 Cowes 12.20 pm 1 hour
7 Ventnor 5.30 pm 30 minutes
8 The Nobbies 5.10 pm 1 hour 30 minutes
9 Penguin parade 7.00 pm 3 hours

7.3.2 Activity Timing Comparison Analysis (ATCA)

Table 7.18 shows Churchill Island’s actual actesti starting times for scheduled
activities together with the actual visiting ducats for both, scheduled and
unscheduled activities arranged by Phillip Islaratude Park authority. They were

also confirmed by the researcher during the ddtaatmn process.
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Table 7.18 Churchill Island’s actual activities

starting times and visiting durations

No. Activity Starting time Visiting
duration
1 Cow milking 11.00 am, 2.10 pm 3 minutes
2 Wagon ride 1.00 pm 5 minutes
3 Sheep shearing 2.25 pm 10 minutes
4  Whip cracking 2.40 pm 5 minutes
5 Working dogs 3.05 pm 10 minutes
6 Blacksmith demo 3.20 pm 10 minutes
7 Boomerang throwing 3.35 pm 5 minutes
8 Visiting baby animal Unscheduled 15 minutes
9 Visiting heritage buildings and gardens Unschediul 30 minutes
10 Animal viewing Unscheduled 20 minutes
Total recommended visiting durations 1 hour 53 minutes

When comparison is made between the findings ofartimes of Churchill Island
(Figure 7.7) and these actual activities’ startinges (Table 7.18), it can be observed
that three of the arrival times, which are 1.15 fifh,10 am and 2.30 pm from Figure
7.7 almost correspond with the activities timingvedgon ride, cow milking and

sheep shearing.

On the other hand, the total actual visiting deratof 1 hour 53 minutes from Table
7.18 almost matches the most popular visiting domabf 2 hours (Table 7.14).
Furthermore, the total actual visiting durationoakits between the two highest
occurrences of significant visiting durations whaite 2 hours and 1 hour 30 minutes
from Table 7.14.

Finally, attraction administrators can use the ltesuthe most popular arrival times
as the starting time of any activities such as0a8d am (see Figure 7.7). From there
they can schedule the entire activities non-staop2ftiours (see Table 7.14 for the
mode of visiting duration). This is able to ensaptimum participation of tourists as

the most popular arrival times and visiting dunasi@re in used.
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7.3.3 Activity Frequency Comparison Analysis (AFCA)

Notice that in Table 7.18 all scheduled activitase conducted once daily except
cow milking, which is held twice at 11.00 am anti®pm. To accommodate various
tourist arrival times shown in Figure 7.7 (thatcalsighlights the distribution of

arrival times), it is suggested that these arrirabs are adopted and with it, comes

the increment of frequency.

If attraction administrators want to adopt the madearrival time at 10.30 am
alongside with the second and third highest ocoges of arrival times (Figure 7.7)
as the starting time of non-stop activities for @uts (Table 7.14) as stated in the
previous sub-section, the frequency of activitesutomatically increased to three
for each of those activities.

This has the possibility to increase the numbesigifors who previously are not able
to visit because the starting times of the acw@sitdo not match their timing
availability for visitation. During school holidayattraction administrators can also
adopt all five arrival times (Figure 7.7) so adriorease the frequency of activities
frequency to five times as a response to the higlhenber of tourists during this

period.

Figure 7.7 shows the pattern of distribution of thest popular arrival times across
the entire attractions in Phillip Island. Noticeattfrom Figure 7.7, the majority of
arrival times for The Nobbies and Penguin Paradeaar anticipated where most
tourists arrive later during the evening. Furthemmahe arrival time unimodal
distribution fit for the Penguin Parade shows thenpnence of the penguin viewing
activity where the arrival time uniformity productf®e unimodality scenario. This
output is different from Churchill Island, The KaalCentre and Cowes which
produced multimodality distribution. In these attrans, tourists’ arrival times vary
wherein the specific case of Churchill Island, tstsr might choose their different

arrival time to coincide with their preferred adiis.
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As depicted in Table 7.17, the majority of touriatsived at Penguin Parade at 7.00
pm to coincide with the penguin viewing activityt@ally scheduled at 8.45 pm.

Usually they have to arrive significantly earlier be among the first in the long

queue. As The Nobbies is near to Penguin Paradst toorists chose to arrive at

5.10 pm where after finishing their visit at Thelb¥ees, they can immediately go to

Penguin Parade.

7.3.4 Discussion and Evaluation of APM

Based on Table 7.17, the mode of arrival time atltffiormation Centre is at 9.25
am. This highlighted that most tourists who camth&lnformation Centre, visited it
as the first attraction of the day to retrieve miation for planning their tour. There
are also attractions where the arrival time vadiesng the day, according to Figure
7.9. One example is Cowes where, although mosistsuarrive at 12.20 pm for
lunch, based on observations, there are touristscaime later during the evening to
have their dinner. Cowes is the township of Philsgand, where businesses and

restaurants are mostly located.

In terms of visiting duration, the prominence ohBein Parade where tourists stay
the longest arises. As noted earlier, most toupstfer to come early at 7.01 pm
(refer Table 7.17) to join the queue, although plemguin viewing activity only
started at 8.45 pm. The majority of tourists whsited the Penguin Parade stayed for

three hours, based on Table 7.17.

According to Table 7.17, most tourists who visited Information Centre only spent
15 minutes to retrieve information for planningitheur. It is also important to note
that the entire attractions managed by Phillip ndldNature Park authority that
includes the Churchill Island, Koala Centre, Thebbies and Penguin Parade have
their mode of visiting duration of at least 1 %2 lgyased on Table 7.17. This is due
to the nature of activities within this attractitimat are well defined and properly

managed.
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Figure 7.9 Distribution of arrival times across #dire attractions
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To conclude, various suggestions of arrival timed durations were estimated for
each tourist attraction. As anticipated, the magtypar arrival time and duration
were estimated for each attraction. Some attragtisnch as Churchill Island and
Koala Centre highlighted several suggestions ofvarrtimes (multimodality

scenario) while attractions such as The NobbiesRemuin Parade, highlighted a
unimodality scenario where the majority of touriatsived at a single arrival time.

These can be observed from Figure 7.9.

The PDF has been proven to be sufficient in suggestot just the most popular
arrival times, but also other significant arriviahés, as shown in Figures 7.7 and 7.8
in Section 7.3.1. This provides flexibility for etttion administrators in setting up
several starting times for similar activities. Téraergence of multimodal PDF when
compared to unimodal PDF in fitting the arrival éisndataset was highlighted where
eight out of nine PDFs are multimodal PDFs. Howesgnilar with PSM, the entire
visiting durations were not able to be estimatethgushe PDF, instead by using

simple probability.

The selection and validation process using the ABCshown in Tables 7.13 and 7.15
in Section 7.3.1 proved that the model providesalé results. The evaluation
methods of ATCA and AFCA (Sections 7.3.2 and 7.8I8)w that the suggestion of
several arrival times and durations presented ddganagainst the current timing
arrangement for current activities. If these midtiprrival times are adopted by
attraction administrators as shown in Section 7.8h8& provides flexibility for

tourists to arrive at their preferred time.

Tourists who are not able to visit attractions lseathey miss the activities which
are only conducted once, can now choose their pegfarrival times as a result of

activities being conducted more frequently. Thiab$e to increase the visitation rate.

7.4  The Market Segmentation Method (MSM)

A ‘CDHIO’ itinerary is chosen for the market segrtegion of itineraries. This
represents the most popular itinerary, derived guigshe PSM, when a complete

dataset of tourists’ spatio-temporal movement ucifipe to any tourists’
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characteristics were used. In terms of the markgmentation of attraction and
activities, Churchill Island and wagon ride are sgr@ Churchill Island is chosen as
it is one of the attractions included in the ‘CDHI@nerary with the most

comprehensive set of activities, as shown in Takle. Furthermore, the dataset in

terms of activity participation for other attragt®are insufficient.

The selection of the wagon ride for the market sagation of activities is due to its
popularity when compared with other scheduled #gs/ conducted on Churchill
Island as shown in Table 7.19. Notice that therenselection of tour package
products for market segmentation that involveslgdBhurchill Island is purposely
made to look into the relationship that exists lesw them, shown as double

pointing arrows in Figure 6.1. This is done in &&t{7.4.5.

The selection of the ‘CDHIQO’ itinerary, ChurchiBland and wagon ride do not limit
the MSM to be applied for other itinerary, attraotiand activities. For clarification,
this MSM can be implemented as long as the otharsim products contain a set of
tourists’ characteristics with its respective ciasstions. Therefore, the ‘CDHIO’

itinerary, Churchill Island and wagon ride are suéint to represent all possible

tourism products.

Table 7.19 Activities at Churchill Island with

its respective numbers of participants

No. Activity Number of participants
1 Blacksmith demonstration 76
2 Cow milking 81
3  Sheep shearing 65
4 Wagon ride 83
5  Whip cracking 80
6 Working dogs 77

7.4.1 The Tour Package Market Segmentation

A total of 65 tourists travelling using the ‘CDHIQtinerary are automatically
classified by the Weka modelling software into falusters (Witten and Frank,
2005). These clusters are based on one geographi@ateristic (origin), four

demographic characteristics (gender, age, houseéhaidne and level of education),
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two psychographic characteristics (reason of towd favourite type of attraction)

and four behavioural characteristics (experienaajet group, overall duration and

transportation mode). These four clusters constitthe columns while the

characteristics with its classifications form tloas in Table 7.20.

Table 7.20 Market segmentation of itinerary ‘CDHIO’
Characteristics Classification Cluster
1 2 3 4
25% 26% 32% 17%
Experience No experience 3.64¢ 17.7008 21.6289 4.021
Experienced 14.8532 1.0064 1.240: 8.9001
Total 18.5025 18.7072 22.8691 12.9211
Reason of tour  Holiday 12.5134 16.7008 19.8022 7.9836
Education 2.1147 1.0013 1.0589 1.8251
Business 1.0017 1.9999 1.0095 1.9889
Accompany
friend/relative 4.8728 1.0052 2.9986 3.1234
Total 20.5025 20.7072 24.8691 14.9211
Favourite type Wildlife 7.094 | 15.7497 11.1632 5.993
of attraction Adventure 1.8399 1.0074  3.1424 2.0103
Sightseeing 7.4562 1.9525 8.7717 5.8197
Heritage 3.1492  1.9975 1.791 1.0622
Culture 1.9633 1 1.0008 1.0359
Total 21.5025 21.7072 25.8691 15.9211
Travel group Friend/relative 5.0207 1971 10.8892.1191
Partner with children = 12.6437 1.0628 9.5099 7.7836
Alone 1.0037 1.0014 19818 1.0131
Partner only 1.8316 1.7587 2.4055 1.0042
Tour group 1.0027 15.9132 1.0828 1.0012
Total 21.5025 21.7072 25.8691 15.9211
Overall 2-3 day 9.0851  1.0397 7.953 6.9222
duration 4-5 day 1.0056 1.005 2.027 1.9623
Full day 7.4709 3.9947 13.6051 4.9293
Half day 1.9914 14.6631 1.2618 1.0837
More than a week 1.9496 1.0045 1.0223 1.0236
Total 21.5025 21.7072 25.8691 15.9211
Gender Female 12.1385 10.9248 6.712 5.2248
Male 6.364 7.78241 16.1572 7.6964
Total 18.5025 18.7072 22.8691 12.9211
Age Middle aged 25702 7.0084 13.87' 11.5511
Young 14945 7.7795 8.9889 1.2866
(@][o] 1.9873  4.9193 1.01 1.0835
Total 19.5025 19.7072 23.8691 13.9211
Origin Overseas 4.3804 15.7827 21.67 1.1668
Australia 14.1221 2.9245 1.1991 11.7543
Total 18.5025 18.7072 22.8691 12.9211
Household Low 3.0019 12.7122 9.1983 1.0876
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income High 154005 4.9775 7.7222  2.8998
Medium 1.1002 2.0174 6.948¢ 9.9338
Total 19.5025 19.7072 23.8691 13.9211

Level of Tertiary-postgraduate  10.0766 8.9829 6.9351  6.0054

education Tertiary-
undergraduate 7.4211 7.737.11.9371 5.9088
Secondary-completed 2.0048 2.9912 4.9969 2.007
Total 19.5025 19.7072 23.8691 13.9211

Transportation Campervan/motor

mode home 3.1383 1.0567 6.7713 1.0338
4wd 59404 1.0158 3.9745 1.0694
Passenger (Car/van)  10.4212 2.7215 13.0406 11.8167
Bus 1.0027  15.9132 1.0828 1.0012
Total 20.5025 20.7072 24.8691 14.9211

For automatically determining the number of clustaeka uses a tenfold cross-
validation where “beginning with one cluster, Weatd@ntinues to add clusters until
the estimated log-likelihood decreases” (Beane lamais, 1987; Witten and Frank,
2005; He and Zhang, n.d.). Table 7.20 shows thstaling results. Cluster 3
represents the majority of tourists with 32 % okl tourists while clusters 1, 2
and 4 represent 25 %, 26 % and 17 % each, resplctivhis clustering result is
validated using the cross-validation procedure @sgnted in Section 6.5. Notice
that, the result with the largest figure of logelilkood, i.e. the best clustering result

out of three separate datasets is Dataset 1 asishovable 7.21.

Table 7.21 ~ Comparison of log-likelihood figuresass three

separate datasets for tour package segmentation

No. Dataset Log-likelihood
1 Datasetl -8.1795
2 Dataset 2 -8.5643
3 Dataset 3 -9.0791

The shaded cells depict the significant charadterigpes in regards to each cluster.
Here, only characteristic types that are truly gigant are chosen (i.e: have large
differences of count against other characteristjpes) or at least double/nearly
double when compared with the subsequent highesit @ve chosen.
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Insignificant characteristics of certain clustere ahown as clusters without shades
on some of the clusters’ characteristics’ typedidédfrom Table 7.20, ‘experience’,
‘reason of tour’, ‘origin’ and ‘transportation mddare significant characteristics for
clustering the tourists. This is reflected in thélé where each cluster has shaded

cells for these characteristics.

Refer again to Table 7.20, in terms of ‘experieraeracteristic, each cluster 1 and
4 had 15 (14.8532) and 9 (8.9001) tourists assigmélabose clusters. With regards to
‘origin’ characteristic, clusters 2 and 3 pointedt dhe domination of overseas
tourists while clusters 1 and 4 are closely rela@dheir domestic counterpart.
Cluster 2 highlights the prominence of bus as msfrartation mode with 16 out of 21
tourists using them as a means of transport ardhidsland whereas in the other
three clusters, passenger vehicles such as caarrdeminate. In terms of the
characteristic of ‘reason of tours’, all clustere associated with holiday as the
reason. Table 7.22 is a simplified version of Tah[0 that highlights the types of

characteristics associated with each cluster.

Table 7.22  Types of characteristics of tourists

for each cluster of ‘CDHIQ’ itinerary

Cluster Percentage Classification of Characteristics

1 25 Experienced, female, young, domestic and higiome
earner tourists, came for holiday, travel with atper and
children and travel in a passenger vehicle.

2 26 Non-experienced, overseas and low income edoueists,
came for a holiday, prefer ‘wildlife’ attractionsé travel
with a half day tour group in a bus.

3 32 Non-experienced, male, overseas and tertindengraduate
tourists, came for a holiday, a full day visit anavel with a
passenger vehicle.

4 17 Experienced, middle aged, domestic, mediuran& earner
tourists, came for holiday and travel with a pagsewehicle.

7.4.2 The Attractions Market Segmentation

A total of 457 tourists who visited Churchill Iskrare automatically classified by
the Weka modelling software, using the same praeedescribed in Section 7.4.1

into six clusters (Witten and Frank, 2005). Thisi®own in Table 7.22 containing
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similar tourists’ characteristics used in the itarg’s market segmentation. The
structure of Table 7.23 is similar to Table 7.20égards to its rows and columns.
Notice that, the increasing number of tourists ateweases the number of clusters.

Table 7.23 depicts the output of clustering. CluSteepresents the majority of

Table 7.23  Market segmentation of Churchill Islatidlaction

Characte- Classification Cluster
ristics 1 2 3 4 5 6
20% 5% 27% 5% 11% 32%
Expe- No experience 21.7¢ 25.405 107.8 1.622 5.2098 138.2
rience Experienced  73.374 1.0762 15.318 21.58 48.903 8.7506
Total 95.133 26.482 123.12 23.201 54.113 146.95
Reason of Holiday 45.08 23.41 103.69 21.68 41.273 132.87
tour Education 2.0129 1.0139 5.3268 1.006 5.0821 5.5583
Accompany  46.645 1.0064 15.026 1.1144 8.3956 8.8125
friend/
relative
Business 1.0037 3.0001 1.0051 1.0006 1.2854 1.7052
Others 3.3913 1.0516 1.0772 1.4 1.0769 1.0029
Total 98.133 29.482 126.12 26.201 57.113 149.95
Favourite  Wildlife 33.113 20.286 81.112 2.4676 29.929 82.093
type of Sightseeing 39.59 4.1685 24.978 11.461 16.369 43.434
attraction  Heritage 17.367 3.0238 5.4302 4.1393 6.3411 13.699
Adventure 2.7993 1.0021 12.326 7.062 1.4683 8.3423
Culture 5.2641 1.0016 2.2743 1.0716 3.0056 2.3828
Total 98.133 29.482 126.12 26.201 57.113 149.95
Travel Friend/ 5.6521 27.383
group relative 80.087 1.1448 51.447 2.2857
Partner with 2.0885 1.036 17.33 1.861:45.491 51.193
children
Alone 1.2734 1.0694 13.127 1.2169 1.0887 2.2247

Partneronly 12.029 1.0885 42.873 17.618 3.5555 66.836
Tour group 2.633 25.143 1.3399 3.2172 1.1414 1.5257

Total 99.133 30.482 127.12 27.201 58.113 150.95
Overall 2-3 day 29.499 1.0201 38.168 12.564 18.259 68.49
duration 4-5 day 7.1515 1.0684 7.3345 2.074 1.6322 13.74
Full day 49.372 7.2062 62.805 6.2442 29.651 53.722
Half day 4.0701) 19.167 14.852 2.9291 1.9468 3.0359
More than a 3.5812 1.016 2.4053 1.8985 1.124 7.975
week
6-7 day 5.4604 1.004 1.5563 1.4911 5.4995 3.9887
Total 99.133 30.482 127.12 27.201 150.95 58.113
Gender Female 51.542 13.31 45.518 6.0726 30.443 61.115
Male 43.591 13.172 77.603 17.129 23.67 85.837
Total 95.133 26.482 123.12 23.201 54.113 146.95
Age Middle aged 37.156 10.127 14.959 3.8388 27.986 72.934
Young 42.386 11.285 103.96 5.117 24.776 54.475

Old 16.59 6.0707 5.1999 15.245 2.3515 20.542
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Total 96.133 27.482 124.12 24.201 55.113 147.95
Origin Overseas 5.4759 23.349 89.754 2.3828 5.3945 106.64
Australia 89.657 3.1325 33.367 20.818 48.718 40.307
Total 95.133 26.482 123.12 23.201 54.113 146.95
Household Low 34523 17.204 105.59 5.7025 4.2132 7.7689
income High 17.364 6.049 2.1812 9.5229 31.761 85.122
Medium 44 246 4.2288 16.351 8.9757 19.138 55.06
Total 96.133 27.482 124.12 24.201 55.113 147.95
Level of Tertiary- 16.084 10.136 18.905 5.3409 30.783 59.751

education postgraduate
Tertiary-under 44.525 11.291 56.548 6.0267 20.453 66.156

gra-duate

Secondary-  26.148 6.0481 43.905 12.194 2.783 21.922
completed

Secondary-  10.374 1.0013 4.8292 1.64 2.0925 1.0627
partial

Primary 1.0011 1.0046 1.9331 1.0001 1.0018 1.0593
Total 98.133 29.482 126.12 26.201 57.113 149.95

Transpor- Campervan/ 1.7003 1.0835 11.78 3.2415 6.9681 43.226
tation motor home

mode 4wd 20.876 1.0439 24.836 5.3331 14.295 24.616
Passenger 70.307 1.2381 81.582 13.283 33.672 79.92
(Car/van)
Bus 2.5881 25.047 1.0075 3.2157 1.1331 1.0085
Walking 1.7001 1.0229 6.0673 1.1148 1.044 1.0509
Motorcycle 1.9626 1.0462 1.8479 1.0134 1.0005 1.1294
Total 99.133 30.482 127.12 27.201 58.113 150.95

tourists with 32 % of overall tourists while cluste, 2, 3, 4 and 5 represent 20 %, 5
%, 27 %, 5 % and 11 % each. This clustering reisuligain validated using the
cross-validation procedure as presented in Se6tlnNotice that, the result with the
largest figure of log-likelihood, i.e. the best stlering result out of three separate
datasets is Dataset 1 as shown in Table 7.24.

Table 7.24  Comparison of log-likelihood figuresass three

separate datasets for attraction segmentation

No. Dataset Log-likelihood
1 Dataset 1l -10.06545
2 Dataset 2 -10.12312
3 Dataset 3 -20.45637

The criteria for choosing the significant charastess’ types are similar as Section
7.4.1. From Table 7.24, it can be observed thapeernce’, ‘overall duration’,

‘origin” and ‘transportation mode’ are importantachcteristics for clustering the
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tourists within the attraction context. The entitasters do have associations with

one of the characteristic types of these charatiesi

In regards to ‘experience’ characteristic, clus&r8 and 6 are associated with non-
experienced tourists, each with 25, 108 and 128igisu falls under this
characteristic’'s type while the other clusters hassociations with experienced
tourists with 73, 22 and 49 tourists for each o tlusters 1, 4 and 5. Another
significant characteristic that emerges is the falleduration’ where most of the
clusters are linked to full day tourists except ¢tusters 2 and 4 where each of the
clusters involves half day and 2-3 day tourists.

Corresponding with the ‘experience’ characteristihe similar clusters of 2, 3 and 6
are identified as overseas tourists’ clusters whiilssters 1, 4 and 5 are related to
domestic tourists. This is a logical finding as @eéas tourists have lower probability
in prior visits to Churchill Island, and thus Phullisland during the earlier years
when compared to domestic tourists. In terms afisjpartation mode, almost all
clusters have their tourists travelling in a pagservehicle except cluster 2 where
these tourists are touring on a bus. Cluster 2sis defined as a tour group cluster
that had a half day tour. Table 7.25 is a simplifieersion of Table 7.23 that

highlights the types of characteristics associatitll each cluster.

Table 7.25  Tourists’ characteristics’ types forteac

cluster of Churchill Island’s attractions

Cluster Percentage Classification of Characteristics
1 20 Experience, domestic and tertiary undergraduatrists,
travel with friends/relative for full day in a pasgjer vehicle.
2 5 Non-experience, over sea and low income eamaiists,

came for a holiday in a tour group for half dayibus, prefer
‘wildlife” attractions.

3 27 Non-experience, male, young, over sea and ilmwome
earner tourists, came for a holiday and preferddlife’
attractions, a full day visit and travels with aspanger
vehicle.

4 5 Experience, male, old, domestic and secondampteted
tourists, came for holiday with only a partner, rsp&-3 days
and travels with a passenger vehicle.

5 11 Experience and domestic tourists who traveh wai partner
and children for a full day in a passenger vehickeme for a
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holiday and prefers wildlife attractions.

Experience, over sea and high income earngists, came
for a holiday, prefers wildlife attractions and vieh on a
passenger vehicle for a full day.

6 32

7.4.3 The Activities Market Segmentation

A total of 83 tourists who participated in the wagide activity are automatically
classified by the Weka modelling software, using ame procedure described in
Section 7.4.1 into two clusters (Witten and Fre20Q5). This is shown in Table 7.26

containing similar tourists’ characteristics used the itinerary’s market
segmentation.
Table 7.26 ~ Market segmentation of wagon ride agtivi
Characteristics Classification Cluster
1 2
64% 36%
Experience Experienced 24.8308 13.1692
No experience 29.8991 19.1009
Total 54.7299 32.2701
Reason of tour Accompany friend/relative 3.1974 .8026
Holiday 50.5255 20.4745
Education 1.9987 4.0013
Business 1.0083 1.9917
Total 56.7299 34.2701
Favourite type of Wildlife 19.4819 10.5181
attraction Heritage 11.6641 16.3359
Sightseeing 21.5707 3.4293
Culture 3.9856 1.0144
Adventure 1.0276 3.9724
Total 57.7299 35.2701
Travel group Partner with children 45.7234 6.2766
Friend/relative 1.5098 @ 23.4902
Partner only 8.4967 3.5033
Total 55.7299 33.2701
Overall duration  Full day 28.2616 6.7384
2-3 day 18.5958 @ 13.4042
4-5 day 3.004 1.996
Half day 4.8552 8.1448
6-7 day 1.0195 4.9805
More than a week 2.9937 1.0063
Total 58.7299 36.2701
Gender Female 23.5489 12.4511
Male 31.1809 19.8191
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Origin

Household
income

Level
education

Transportation
mode

of

Total

Middle aged

Young

old

Total

Australia

Overseas

Total

Medium

High

Low

Total
Tertiary-postgraduate
Tertiary-undergraduate
Secondary-partial
Secondary-completed
Total

Passenger (Car/van)
4wd
Campervan/motor home
Walking

Bus

Total
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54.7299 32.2701
31.575 9.425
22.1334 = 19.8666
2.0215 3.9785
55.7299 33.2701
33.9266 13.0734
20.8033 19.1967
54.7299 32.2701
23.7249 6.2751
29.4524 45476
2.5526 22.4474
55.7299 33.2701
22.6321 5.3679
25.4637 17.5369
1.3218 5.6782
7.3129 5.6871
56.7299 34.2701
31.443 25.5561
18.3299 3.6701
5.9549 1.0451
1.0007 2.9993
1.0005 1.9995
57.7299 35.2701

The structure of Table 7.26 is similar to Table07i@ regards to its rows and

columns. Notice that, the decreasing number ofigtaialso reduces the number of

clusters. Table 7.26 depicts the output of clusteriCluster 1 represents 64 % of

overall tourists while Cluster 2 represents 36 %rigis. This clustering result is

validated using the cross-validation procedure r@sented in Section 6.5. Notice

that, the result with the largest figure of logelilkood, i.e. the best clustering result

out of three separate datasets is Dataset 1 asishovable 7.27.

Table 7.27

Comparison of log-likelihood figuresass three

separate datasets for activity segmentation

No.

Dataset

Log-likelihood

1 Dataset 1
2 Dataset 2
3 Dataset 3

-9.71178
-9.82316
-10.45321
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Once more, the criteria for choosing the signiftiaamaracteristics’ classifications are
as same as the previous two sub-sections. Tabbesh@vs that the’ reason of tour’,
‘travel group’ and ‘overall duration’ emerged agrsficant characteristics when it
comes to clustering within the activity context. tarms of ‘reason of tour’

characteristics, both clusters clearly show thatists’ reasons for touring is for
holiday where the first and second clusters haeé,gal and 20 tourists touring for

the respective reasons.

The market segmentation for activity highlighte@ timportance of ‘travel group’
characteristics. In terms of travel groups, mosthef tourists (46 out of 56) in the
first cluster are tourists who travel with a partaed their children, whereas 23 out

of 33 tourists in the second cluster travel witthe&i friends or relatives.

A distinction of the characteristic type in ternfs‘@averall duration’ characteristics
once more emerges. In the first cluster, the mgjaf 28 from 59 tourists are
touring for a full day while, in the second clustére majority of 13 from 36 tourists
had a 2 to 3 day tour. Table 7.28 is a simplifiedsion of Table 7.26 that highlights
the types of characteristics associated with eadter.

Table 7.28  Tourists’ characteristics’ type for eattister of wagon ride activity

Cluster Percentage Classification of Characteristics
1 64 Tourists who come for a holiday with a partaed children
having a full day tour.
2 36 Young, low income earner and tertiary undethgase tourist,

who travels for holidays with their friends andretatives for
a 2-3 day tour, travels using passenger vehicle.

7.4.4 Target Market Selection

Although there are several ways to determine tmgetamarket as described in

Section 6.6, the selection of cluster with the maser/highest percentage is
proposed. This can increase profits based on higales (Myers, 1996). For this

reason, clusters 3, 6 and 1 from Tables 7.20, &i2i37.26 are each selected for the
purpose of tour packages, attractions and actviti@rket segmentation and are
shown in Table 7.29.
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Table 7.29  Tourists’ characteristics types foreéhére tour packages’ products

Type Classification of Characteristics
Itinerary Non-experienced, male, overseas and tertiary unadugte
CDHIO tourists, came for holiday, a full day visit andvel in a passenger
vehicle.

Churchill Island Experienced, overseas and high income earner toucesme for a
visitation holiday, prefers wildlife attractions and travel @npassenger
vehicle for a full day.
Wagon ride  Tourists who come for a holiday with a partner astdidren
activity having a full day tour.

7.4.5 Discussion and Evaluation of MSM

From Table 7.29, it can be clearly seen that twaratteristic types emerge in the
entire tour package products, which are full dayrisds and tourists who came for
the purpose of the holiday. Therefore, in terma @ill day tourist, tour operators in

collaboration with the Churchill Island administreshould pay attention in terms of
facilitating them during their tour as they apptadominate the entire tour package

products in relation to Churchill Island.

This can be done by preparing more places to rgstnaChurchill Island assuming
that full day tourists, as they tour for the whdky might get tired during their tour.
Larger cafes and a kids’ playground should be abfgovide a better experience for

them, as well.

Other significant characteristics which appear othbthe CDHIO itinerary and

Churchill Island visitation are overseas touristd &gourists who travel in a passenger
vehicle. In regards to tourists who travel in asgsger vehicle, tour operators can
advise the administrator of Churchill Island to stact more parking bays to
facilitate finding a parking bay. Tour operatorsoghl also devise an aboriginal
culture presentation during the participation ofirists in their tour package to

accommodate overseas tourists.

Tourists with characteristic types that appearetthéenChurchill Island visitation, but
did not appear on the CDHIO itinerary might meaat they visit other attractions in
the itinerary. Concurrently, tourists with charaistc types that appeared in the
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Churchill Island visitation, but did not appeartie wagon ride activity, might again

mean that they participated in other activitieshmitChurchill Island.

In conclusion, several useful results shown in @af31.26, 7.29 and 7.32 as outcomes
from three different market segmentations are preduAlthough popular tourists’
characteristics types such as tourists’ age andlegedo not come with any
significant result as anticipated, the emergenceotbier characteristics such as
‘overall duration’ and ‘reason of tour’, promptedora serious research to be

conducted on these characteristics. This can beradd in Table 7.33.

An implementation of the EM algorithm for post-hotustering highlighted the

advantage of using this algorithm in terms of ffi&ceency and ease of use without
needing us to have prior knowledge of the expeciedter (Everitt, 2011). The

validation procedure of cross-validation using lik@lihood, described in Section
6.5 provides convincing results as shown in TalMeZ2, 7.25 and 7.28. The
evaluation method of determining target market dasethe segment with the most
users shown in Section 7.4.4 provides tour opesatoith marketable tour package
products. This can increase the chance of anyr#ige as an example to be

purchased.

7.5 Chapter Conclusions

This case study presents the realisation of akethmethodologies where each
methodology was implemented, validated and evalutdeensure the accuracy of
results produced. The PSM managed to model theogeatporal movement of
tourists using the semi-Markov and scheduling psses. Multiple itineraries were
produced for various characteristics with the npuagpular one being the ‘BEHIO’
itinerary for female and middle aged tourists. Tpackages were derived later in
Section 7.2.4 by adding other elements of tour @geksuch as route and budget for

completing the PSM.

The implementation of the APM in estimating varicasival times and visiting
durations within each attraction is notable wherét®se outcomes were used to plan

the timing of activities for certain attractions. distinctive set of popular arrival
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times and visiting durations were identified forffelient attractions. The
multimodality scenario where several significamval times emerged for Churchill
Island and The Koala Centre proved that the PDfieigble in suggesting these
arrival times. The ATCA and AFCA where the outpt@itestimating arrival times
were compared with the current arrangement of gnhighlighted some differences
where the output of arrival time suggestion if agdpis possible to increase the

visitation rate.

Lastly, the MSM managed to link several target retglof tourists’ characteristics’

classifications with certain tour packages, attosmst and activities. A unique set of
tourist characteristics was identified within eaatget market where later in Section
7.4.5, the relationship between these target mankete ascertained. The selection
of target market based on the segments with ma@ssusn provide assurance to a
tour operator where if these target markets ar@tado the chance of any itinerary to

be purchased can increase.

Ultimately, this case study provided the best oppoty to test and verify the
theories and concepts developed in each methodriessin Chapters 4, 5 and 6 by
implementing the case study data. In general, ésalts provided a good indication
of each method in solving related issues highlighte Chapter 3 based on the
discussion and evaluation. The validation procesifioe each method also ensured
that the results would be as accurate as possible.
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CHAPTER 8: CONCLUSIONS AND
RECOMMENDATIONS

b !

8.1 Introduction

This concluding chapter covers three important etspePrimarily, this chapter

identifies whether or not the findings of this ras# meet the objectives and
research questions. Some limitation of the theprmesthods and the implementation
of this research are also addressed. Finally,dégpter, hence the thesis concludes

by discussing the future direction of research.

8.2 Did The Research Achieve its Objectives?

The primary aim of this research was to establisimeshod for developing tour
packages intended for tourists by modelling theat®-temporal movement. This
was accomplished through three objectives as state&fection 1.3. In achieving

these objectives, several research questions wefervard.

The first research question dealt with definingoartpackage in terms of tourists’
spatio-temporal movement. Several existing de@ngi of tour packages and
comparison were made in Chapter 2 in terms ofateponents. The exact definition
was given in Section 2.2 as having a compulsory pmorant of a sequence of

attractions, arrival times and visiting durationaildred to various tourist
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characteristics for trip planning purposes. Theinidn was then extended in
Section 4.6 to include several more components lwhi® routes, activities and
budget.

The second research question dealt with the cuissués in designing tour packages
in relation to tourists’ spatio-temporal movememtdatheir characteristics. As
attained in Section 2.5, three issues of tour pgeldesign were identified for each
tour package stakeholder in this research: (1) pdamning for tourists, (2) activity
planning for attraction administrators, and (3) kearplanning for tour operators.
Based on these issues, a tour package design fiakevas finally established in
Section 3.5 by suggesting solutions to each issakihcorporates stakeholder and

methodological requirements

The third research question was concerned wittctineent methods for solving the
tour package design issues. Various existing methioat are possible to solve tour
package design issues were identified in SectidnThese methods were specified
into two types of method: (1) methods directly tethto tour package design, and (2)
methods indirectly related to tour package desidgre methods indirectly related to
tour package design were analysed based on theintmd to design tour packages

especially by incorporating tourists’ spatio-temgdlanovement and characteristics.

The fourth research question was concerned withntleéhod to develop spatio-
temporal develop itineraries. The Personalised @&divggy Method (PSM) that
consists of semi-Markov and scheduling processeas wigosen in Section 3.4 and
Chapter 4 to develop itineraries. In addition te ability to distinguish the
probability of tourist’s transition from one atttexn to another, the semi-Markov
process is also able to identify the transitiorhvtiite highest probability, i.e. the most
popular movement sequence. Combined with the Piitgaensity Function

(PDF), the semi-Markov process improves the desigtinerary components.

The fifth research question dealt with the method dstimating tourists’ arrival
times and visiting durations for activity plannimag each attraction. The Activity
Planning Method (APM) that made use of the PDF wlassen in Section 3.4 and
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Chapter 5 to accomplish this task. Besides ideingfyhe mode of arrival times, i.e.
most popular arrival times, the PDF is also ableandle the multimodality scenario
where other modes of arrival times can also betifieth This provides more

flexibility for attraction administrators to arramgheir timing of activities.

The sixth research question dealt with the metlwogroduce the target market of
tour package products according to tourists’ charatics. The Market
Segmentation Method (MSM) that includes the ExpemtaMaximisation (EM)
algorithm was developed in Section 3.4 and Chapterderive these target markets.
The ability of the EM algorithm to cluster withoutitially having to know the
clusters’ parameters, as described in Section $irb@ides the ease of use of this
algorithm (Witten and Frank, 2005). Furthermores #8M algorithm can handle
nominal variables. These two advantages have made ptocess of market

segmentation simple and accurate.

The seventh research question was concerned veithdssible tourist characteristics
for segmenting the market of tour packages’ praxludithe potential tourist

characteristics for market segmentation were ifledti during the step of

“determining the segmentation variables” in MSM Section 6.4. There are four
types of characteristics: (1) geographic, (2) demaphic, (3) psychographic, and (4)
behavioural. The usage of these characteristicaretisa robust output of market
segmentation as depicted in Section 7.4.

The eighth research question was concerned whtstbier will be various itineraries
from a diverse set of spatio-temporal movementepadt of tourists. The outcome of
the PSM in Section 7.2.5 that produced variousitnes for female and middle
aged and other type of tourists confirmed this.nEagtcome was guaranteed to be

the most popular itinerary for each type of tourist

The ninth research question dealt with whetheretherll be different sets of
activities timing, i.e. arrival times and visitindurations for each attraction. The
outcome of the APM in Section 7.3.1 with distinetigets of activities timing

confirmed this. Again, each outcome was guaranteede the most popular
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activities timing for each attraction. Certain attions highlighted a multimodality
scenario where more than one significant arrivaetiwere produced. The Activity
Timing Comparison and the Activity Frequency Congxar Analyses (ATCA and
AFCA) of APM also responded to the tenth researabstjon which concerned
whether there are differences between the acsvitiening outcomes with the
current arrangement of activities timing. Severghsicant differences of activities’

timing were identified when the comparison was made

Finally, the eleventh research question was coecemith whether there will be a
specific set of tourist characteristics associatgti each tour package product. A
number of significant associations between tourisk&racteristics classifications
towards these tour package products were able tasbertained in Section 7.4.4.
Some relationships of tourists’ characteristicsMeenn different target markets were
also able to be established.

In essence, the aim of establishing a method tagyadsur packages was clearly
achieved by answering the set of research questidns method can be utilised by
tour operators in packaging the compulsory elemeht®ur packages so that the
specific tour package can later on serve as a lugeite during a tour. Additionally,
the other two methods for the planning of actigiteend market segmentation can be
used by both attraction administrators and touratpes to complement the process
of designing tour packages to ensure the robustfabgse tour packages.

Ultimately, the consideration of tourists’ spat@¥tporal movements and their
characteristics through various modelling metheddheé major research contribution
of this study. Hence, these methods manage to sslthre research gap of the limited
availability of incorporating the exact spatio-tesngl movement aspect within tour
packages. Apart from contributing directly to tleeirism management sector, these
methods can contribute to political and transpmmatmplications via its scheduling
findings. This can be achieved if the tourism ratply agency enforces tour
agencies to include scheduling information whenigisg tour packages. Public

transportation agencies can utilise this scheduiiigrmation to device a public
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transportation schedule within any specific tourisrea that contains several

attractions such as in Phillip Island.

8.3 Limitations of Research

Several limitations exist in this research anddiseussed in this section. Most of the
limitations are divided into two categories: thestfiione is related to modelling

methods and the other one in terms of case stugiementation.

The semi-Markov process was the fundamental elefoetthe modelling part of this
research to design tour packages. It was mentibgedia as a novel yet efficient
way for the modelling of spatio-temporal movemehtaurists (Xia, 2007). Unlike
Xia’s research, this research brought the semi-Mairocess to the next level by
implementing it for estimating the probability ohnsitional arrival times with the

assistance of PDF.

Yet it comes with a limitation where owing to theage of the second or subsequent
most frequent arrival times inconsistencies cowdehoccurred for any itinerary
(refer Section 7.2.5). As understood, any itinerads chosen as a result of that
particular itinerary having the highest ranking wiempared with other itineraries.
When this itinerary is inconsistent it forced th&age of the second or subsequent
most frequent arrival time, the combined probab#itmight also decrease, dropping

the ranking when the comparison is again done.

This could result in another consistent itinerafyichh at the beginning had a lower
ranking to emerge as the one with the highest renktonsideration should be made
either to retain or drop the earlier highest ragkitinerary if it is inconsistent,

instead of replacing the arrival time to simplihetprocess.

Though having an overall sample size of 1,104 stsirithe preliminary process of
specifying the tourists’ spatio-temporal movemeratadet in relation to their
characteristics can be made to only include a maxiraf two characteristics. This is
due to the insignificant sample size of below 20®@ew including more than two

characteristics (see Table 7.1, only a maximumetlofearacteristics is combined).
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Therefore, the PSM with its efficiency can only idestour packages for up to two

characteristics. To overcome this, a higher sasigkeis needed.

Another limitation in regards to the case studylanpentation is again related to the
small sample size in regards to the participatioactivities in certain attractions that
affects the market segmentation process (see 8ectw). The only significant

sample size is related to the Churchill Islandaation where it was found that
Churchill Island had a set of proper scheduledvdigts when compared to other

attractions where most of the activities were undcied.

Therefore the only activity segmentation done was Ghurchill Island. Another
reason for the unavailability of the activity daamight be due to tourists thinking

that specifying the starting time of each activgya bit complicated.

8.4 Future Research Directions

Designing tour packages by means of modelling stgirspatio-temporal movement
combined with their characteristics through theli@ppon of the semi-Markov and
scheduling processes are considered innovative tHarreason, there are several

future research directions to further expand theearch area.

It is known that PDF is able to effectively modeded of random variables (Stirzaker,
2003). However, as shown in the previous page,ishigt always the case when it
comes to uniform datasets, especially in termsisiting duration. Therefore, to
overcome this, it is proposed that the implemeomatif other measures, specifically
the hazard function to describe the distribution wa$iting duration dataset.
Moreover, the hazard function is frequently knowan fluration models (Arellano,
2008).

Two limitations are identified in regards to thergde size. Primarily it involves
inadequacy of the spatio-temporal movement dataséthinders us to specify more
than three characteristics for the modelling precesile the other issue is the
smaller sample size of tourists who completed tlo#ivides section of the

questionnaire.
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For the first limitation, it is suggested that #@mnpling process should be longer and
by recruiting more than one researcher to colleosé¢ data. To solve the second
limitation, the simplification for the process obtaining activities data should be
undertaken for instance by requiring tourists torkmanly the activities that they

participated in.

The implementation of PSM in this research onlyoimed a day tour package
whereas in reality tour packages are diverse mgesf their overall duration scope
such as a three day and a whole week tour pack&besefore, it is proposed that
the PSM is used to cater for a multi day tour pgekinat consists of more tourism
products such as accommodation, meals and traasiport(Syratt and Archer,

2003).

For destinations with a well organised public t@orsation system, it is
recommended that the inclusion of an actual and-tima schedule of public
transportation for the easement of tourists trawglfrom one place to another is
undertaken (Tam and Pun-Cheng, 2012). One such peai by implementing
Google transit data (Tapper, 2006).

From the case study, it can be noticed that sotngctibns notably Penguin Parade
have a higher visitation rate due to the populaoitythe smallest known penguin
species. This higher visitation rate resulted midsue of long queues where tourists
have to arrive very early in order to be at thenfrof the queue. Frequently, this
causes discomfort to certain types of tourists sagMourists who travel with kids,

especially smaller babies.

In order to improve this situation, it is propogédt the Phillip Island Nature Park
authority adopt the method of queuing theory whesimg this theory, a model to
predict the queue lengths and waiting times is ttooted so that the output can be
used to better manage the admission process (Sypatatian, 2009).
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Finally, as Phillip Island is essentially a closgdtem, it is suggested that another
case study area where the settings are more chalgewith multiple entrances are
used. Some challenges involving the data collegtiethod and the execution of the
modelling method are expected. For an open systeim & Swan Valley in Western
Australia, tourists come from multiple entranceseiefore the data collection
method has to be organised more efficiently towapan adequate sample size.

An open system can also include several touristaatbns. Thus, the same
modelling method has to be sufficient to incorperatore attractions and more
movement patterns. The results from this new cas#y sarea could be extended to
other areas in order to verify the efficiency oé thnethods presented in this study
towards modelling tourists’ spatio-temporal movemdérom one attraction to

another.
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APPENDIX 1: RESEARCH’'S QUESTIONNAIRE ®
Curtin

University of Technology

January 2012
Department of
Spatial Sciences
Project title: The Development of a Tour Package FX;ﬁysenycii;nz
Method through the Modelling of Spatio-Temporal - Waoping

* Mine and Engineering Surveying

Movement of Tourists
GPO Box U1987

Perth Western Australia 6845

Telephone + 61 8 9266 7566
Dear Participant Facsimile + 61 8 9266 2703

Email spatial@curtin.edu.au

My name is Mohd Faisal Bin Abdul Khanan and | anbactor of Philosophy’s
candidate at Curtin University’s Department of $dabciences. My Supervisor is
Dr Cecilia Xia. We are currently undertaking a jgimoject as above with the Phillip
Island Nature Park that aims to develop a tour agekmethod by understanding
tourist movement. This project has been approyetthd Curtin University’s Human
Research Ethics Committee, approval no. SMEC-53-10.

Your participation in this research will involvdlifng in a questionnaire designed to
ascertain basic movement patterns and socio-demplugralata. The questionnaire
will take no longer than 10 minutes of your timéneTquestionnaire is designed to
find out more about how you tour Phillip Island.€eThollected data will make it
possible to quantify and classify current park tei® based upon your socio-
demographic background and movement patterns. Stomaovement modelling will
be developed based on this survey. This will allpavk managers to offer more
customised services such as tour packages andogevelre effective and efficient
strategies for managing natural and recreatiorsduee in parks. Participation in
this research is voluntary and you may withdravarat time. We welcome you to
examine the study materials before deciding whetbarwish to participate.

The data collected will be analysed and aggregiiegublishing in professional
journals. Because the data will be generalisedviddal responses will not be
identified and your anonymity will be protected.l Addividual responses will be
destroyed at the end of the research.

If you have any queries regarding this projectapéecontact Mohd Faisal Bin Abdul
Khanan on (08) 9266, 4255, e-mail.abdulkhanan@postgrad.curtin.edu@uDr
Cecilia Xia (BSc, MSc, PhD (RMIT)) on (08) 9266 756 e-mail
c.xia@curtin.edu.au

Yours faithfully

Mohd Faisal Bin Abdul Khanan and Dr Cecilia Xia

Any complaints about your participation in this jeici may be directed to the Secretary, Curtin Umsitgiof Technology
Human Research Ethics Committee, Office of ReseardiD&velopment, Curtin University of Technology, GBox U1987,
Perth WA 6845. The telephone number is (08) 9Z@#2and the e-mail isrec@curtin.edu.au
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Form No.
Date: Time:
Location where questionnaire is handed:
Weather (please tick one box only):
Sunny Fif Clog Light shows R

Q1. How many times have you Q4. Interms of the type of group you
visited Phillip Island, including
today’s trip?

Once

Twice

Three times

More than three times

Q2. Why are you visiting Phillip

Island today? Please tick all that

apply.

Holiday, leisure, recreation
Educational purpose
Business purpose
Accompany friends, relatives
Others

Q3. What type of attractions that
attract you most in your Phillip Island
trip today? Please tick one box only.

Sightseeing(i.e.: Woolamai)
Wildlife (i.e.: Penguin
Parade)

Heritage (i.e.: Churchill
Island)

Culture (i.e.: Cowes
Cultural Centre)

Adventure (i.e.: surfing at
Rhyll Inlet)

are travelling, are you travelling with:
(Please tick one box only).

Travel alone

Partner only

Partner with children

Friends or relatives

Tour group

Special group (business/

research)

Q5. How long will you spend for
your trip in Phillip Island?

Half day

Whole day

2-3 days

4-5 days

6-7 days

More than a week

Q6. Are you a:

Male

Female




Q7. Which age group are you in?
18-24

25-34

35-44

45-54

55-64

Above 64

Q8. What is your place of residence”
Please fill in one box only.

Australia; State

Overseas: Countr

Q9. What is your annual gross
household income?

Below AUD 50,000

AUD 50,001-AUD 70,000
AUD 70,001-AUD 90,000
AUD 90,001-AUD 110,000
AUD 110,001-AUD 130,000
Above AUD 130,000

Q10. Which best describes the
highest level of education you have
reached? Please tick one box only.

Primary

Secondary-partial

Secondary-completed

Tertiary-undergraduate

Tertiary-postgraduate
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Q10. Which best describes the
highest level of education you have
reached? Please tick one box only.

Primary

Secondary-partial

Secondary-completed

Tertiary-undergraduate

Tertiary-postgraduate

Q11. What type of travel mode do
you use during your tour in Phillip
Island today?

Walking

Motorcycle

Passenger vehicle (i.e car or

van
4WD
Campervan/motor home

Tour bus/coach
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Q12. Could you write down the approximate time yworve and duration spent (in hours) at each ditnador today’s trip only? Please also
write down the approximate time you started pgéiting in each activities as stated below.

Cowes Rhyll Inlet
Arrival time Arriva'l time
Duration spent Duration spent
Starting time I starting time |
Ventnor Visit Cowes Nature walks
: : Cultural Centre (Oswin Roberts,
Arrival time — ) .

; Visit museum Conservation Hill,
Duration - o bird
spent Shopping yll swamp bir

Dining Sanctuary)
. Visit historic sites
4 =
The Nobbies

Arrival time
Duration spent
Presentations at the
Visitors Centre

Just for pups kids session
Boardwalk i
Seal viewing at Seal Rock

Churchill Island Heritage Farm
Arrival time
Duration spent

Starting time

Cow milking

Wagon rides
Blacksmith demo
Working dogs

Sheep shearing

Whip cracking and
boomerang throwing
Visit baby animal

BASS COAST

- 5& Visit heritage
. . Penguin Parade i buildings and gardens
Arrlva'l time Animal viewing
Duration spent — Koala Conservation Centre
- Starting time Arrival time Cape Woolamai
Interactive Display Duration spent Arrival time 4 Visitors Information Centre
at the Visitors Centre - - - -
Penguin viewing S.tartlng Duration spent : Arrlva.l time
Ranger guided tour time S.tartlng Duration spent
Koala Boardwalk time
Woodland Boardwalk Coastal track walking
Wildlife Bush Walk (lighthouse and
Interactive Learning at the pinnacles)
Visitors Centre Wildlife viewing
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APPENDIX 2: VBA PSEUDOCODE'’S TO DERIVE PROBABILITIE S OF

MOVEMENT SEQUENCES AND TRANSITIONAL ARRIVAL TIMES

'‘Codes to derive probabilities of movement sequence
Sub MoveSeq()

'‘Declare the entire variables
Dim biprobability As Variant
Dim Monoprobability As Double
Dim Result As Variant

Dim AP As Variant

Dim Dest As Variant

Dim Movement As Variant

Dim P(0 To 100) As Variant
Dim D As Variant

Dim A As String

Dim BP(0 To 100, 0 To 100) As Variant

Dim i As Long
Dim j As Long
Dim k As Long
Dim T As Long
Dim DNL1 As Integer
Dim DN2 As Integer

'Establish array values from some of the varghbleove
biprobalility = Range("B6:K14").Value
Monoprobalility = Range("B21:K21").Value
Movement = Range("02:013").Value
AP = Range("B18:K18").Value
Dest = Range("B22:K22").Value '

Result = Range("P2:P13").Value
Range("U3").Value = biprobalility(3, 2)
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'Go through each element of the movement sequeanag
For i = LBound(Movement, 1) To UBound(Movemet,

T = Len(Movement(i, 1))

Result(i, 1) =1

A = Mid(Movement(i, 1), 1, 1)
Range("V3").Value = Monoprobalility(1, 3)

'Find the individual spatial movement transitioolmability for each transition
Fork=1To 10
If A=AP(1, k) Then
P(1) = Monoprobalility(1, k)
DN1 = Dest(1, k)
End If
Next k
Range("V3").Value = P(1)
Result(i, 1) = Result(i, 1) * P(1)
Range("V3").Value = Result(i, 1)

‘Multiply the individual spatial movement transiiprobability for a specific
movement sequence to form the final moverseqtience probability
'For T = Len(Movement(i, 1)) To 1 Step -1

Forj=2ToT

Fork=1To 10
If Mid(Movement(i, 1), j, 1) = AP(X) Then
DN2 = Dest(1, k)
P(j) = biprobalility(DN1, DN2)
End If

Next k

Result(i, 1) = Result(i, 1) * P(j)

DN1 = DN2

Next

Next i



Range("P2:P13").Value = Result

End Sub

'‘Codes to derive probabilities of transitional aatitime
Sub ArrTime()

'‘Declare the entire variables

Dim biprobabilityl As Variant
Dim Monoprobabilityl As Double
Dim Resultl As Variant

Dim AP1 As Variant

Dim Destl As Variant

Dim Movementl As Variant

Dim P1(0 To 100) As Variant
Dim D1 As Variant

Dim Al As String

Dim BP1(0 To 100, O To 100) As Variant

Dim i1 As Long

Dim j1 As Long

Dim k1 As Long

Dim T1 As Long

Dim DN11 As Integer
Dim DN21 As Integer

'Establish array values from some of the variables/e
biprobalilityl = Range("B27:K35").Value
Monoprobalilityl = Range("B40:K40").Value
Movementl = Range("02:013").Value
AP1 = Range("B39:K39").Value
Destl = Range("'B41:K41").Value '

Resultl = Range("Q2:Q13").Value
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Range("U7").Value = biprobalility1(3, 2)

'‘Go through each element of the movement sequeree a
For il = LBound(Movementl, 1) To UBound(Movenigri)

T1 = Len(Movementl(il, 1))

Resultl(il, 1) =1

Al = Mid(Movement1(i1, 1), 1, 1)
Range("V7").Value = Monoprobalility1(1, 3)

'Find the individual transitional arrival tinpeobability for each transition
Fork1=1To 10
If A1 = AP1(1, k1) Then
P1(1) = Monoprobalility1(1, k1)
DN11 = Dest1(1, k1)
End If
Next k1
Range("V7").Value = P1(1)
Resultl(il, 1) = Resultl(i1, 1) * P1(1)
Range("V7").Value = Result1(i1, 1)

‘Multiply the individual transitional arrivaime probability for a specific
movement sequence to form the final transai@rrival time probability
'For T1 = Len(Movementl(il1, 1)) To 1 Step -1

Forji1=2ToT1

Forkl1=1To 10
If Mid(Movement1(il, 1), j1, 1) =FA(1, k1) Then
DN21 = Dest1(1, k1)
P1(j1) = biprobalility1(DN11, DN21)
End If

Next k1

Resultl(il, 1) = Result1(i1, 1) * RA(

DN11 = DN21
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Next j1
Next il
Range("Q2:Q13").Value = Resultl

End Sub



