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Abstract

This projectays a foundation for the development of-tougsm website by Azienda di
Promozione Turistica della Provincia di Venezia, the provincial tourism authority in the Veneto region of
Italy. Our design employs individual and group profiling to recommtnatidoes and attractions. Social
networking and various forms of ugenerated narratives support travel recommendations. Finally, we
propose a system for offering a personalized trip package based on user interests.



Table of Contents

1. EXECULIVE SUMIMALY......cci ittt eeeeeee ettt mmmmme bbbt e e e e e e e e e e e e e e e e s e e ees 9
P2 111 £ To 18 o1 1 0] o H PP P PP PP 13
T = 7= Tod (o | (o 18| o F PP PO PP PPPPRRRRPRPPR 15
G 00 O 17 o PRSI 15
o 700 0t O o1 Yo T o1 1) /2P 15..

3.2, TOUIISES...eeiiiiitiii ettt eeeem ettt emme e e e et e e et e seemm e e e e e bn e e e e e smnenen e e e 17
3.3, ReCOMMENAEIYSIEMS .. ..o eeeeeee e eemeee bbb e e e e as 19
3.3.1. Contentbased Filtering...........uuuiiiiiiiiiceeeee e seemm e mmnee e 20
3.3.2. Collaborative Filtering...........uuuiiiiiiiieeeeea e eeemme e mmmmee s 21
3.3.3. Knowledge Based Filtering...........coouiiieeeccmniiiiie et smmcee e meees 22
3.3.4. Hybrid SYSIEMS ... 23.

N I T o | o T 25
A1, ProfiliNg.....cccoo i e e e e e e e eeeeeen e 26
4.1.1. PROIOIQANIZEL......uiiiiiiiiiiitit ettt e e ee et e e e e st e e e eennnee e e e s s enreeeeeas 27
4.1.2. Devebpment of the Photorganizer..............oovvoiieeeeee e 30
4.1.3. Enhancements t0 Profiling...........coouiieennceiiiiiicee et mmcee e 31
4.1.4. Implementation of the Profiling System..........ccccoiiiiceeeeeeeeii e, 32

4.2. Friends and Family..........ccoooiiiicieeeee e e 34.
4.2.1. Friends and Family RecCommendatiOns..............coiieeeeeeeriiiiiieeeeee e seeemeeieeee 35
4.2.2. Development of Friends and Family Recommendations...............ccccceeeveeeenn. 36
4.2.3. Friends and Family Collective Profile Planner.............c.uveecceiiiiiiieiiiiiiiicees 37
4.2.4. Development of Collective Profile Planner...............oooocoeeeeeieeeeee, 38
4.2.5. Implementation of Collective Profile Planner................oooiiiiieiieeeee 38

0 T 1 o I8 = o = PSSP 38
4.3.1. Trip Planner Regional SCale............ccooiiiimeeeee i 39
4.3.2. Trip Planner Local SCale............ccooe e e eeeeeeeeeeeeee s s e 39



4.3.3. Implementation of the Trip Planner..........ccuvviiiimmmeee e 41.

N = To o] {1 oo PO PPP Y 72
4.4.1. Enhancements Of BOOKIG ........uuuuuuiiiiiicereeeeeeeeeeeeeeeees s e s s eeeeseeeeeereeeeereeeeee s smnnnes 43
45, NAITALVES .....oiiiiiiiiie e reee et eee e etk e e e e e e e eaee s s be e e e e ane e e e s eemnee s 44
4.5.1. Development Of NarratiVES.........c.cvviiviiiis e e eeeeas 44
4.5.2. Enhancements Of NarmatiVeS .........coooiiiiieeeaeiiieee e mmmer e 45
5. CONCIUSION. ...ttt e e ettt ee e e ee et e e e e s e e et e meeenaaeeeessnnbre e e e e e s ennnnaneeeansd A7
6. RECOMMENUALIONS......ceiiiiiiiiiiiieeeere ittt cnerree e e e s e s snneeen e e e e s nnnnneeeeeeseees DO
7. CHEO WOTKS.....eeeeiiiiit ettt eemme e et e et e e e e eem e e e s st et e e s s mmmnneeeeaae 50
8. Appendix A: Annotated Bibliography.........eeee i 22
S B ©0] | F= o T ] =1 (o] £= TSP PP PPRPPPPRPPE 52
8.2, CrOWASOUICING......uutveieieeeiiiitaeaammntteeeeeeeesasabb s ammmne e e eeeeeeeaassbbe e e mmmnnneseeeeesannnnnneeeens h2.
SR T S 01U 1] ¢ o PP TP PP PPPPPP R 53
8.4, PrOfiliNG....cco oo e ————_ 54
8.5. Psychology @ahBehaviors of TOUNSES............oooeiiiiiiiieeeee e e B5.
8.6. RecomMMENEr SYSIAIMS..........cooei it ieeeeee e eeeeee bbb e e e 56
8.7. Socially Driven Websites (Web.2.Q)........cooiiiiiieieeiiiieiee e mmeeee e h9..
SRS T o 18] 1] o £ SO P PP P PRSPPI 59
8.9. Tourists in Verge and their Effects on CitIeS...........uvvviiiiiieeeeee e 60
8.10. Website Usability..........ccooiiiiii et s 6l.
9. Appendix B: Gibson and Yiannakis Research Aricles. ... 61
9.2. Gibson and Yiannakis, Roles Tourists Play,.1992...........cccccoecccei e eevieeeiiiieeees 62



Table of Figures

Figure 1: Key Components of the Divertimi Website DeSign.........cccvvieeeeeeeeeeeeiiieiieee e 9
Figure 2: Photorganizer: Pro.f.i.l.e..Bas.ed.1®
Figure 3: Friends and Family Networking Page of Divertimi..............c.cccccevvviiviinininnnvenns 10
Figure 4: Local Trip Planner Figure 5: Regional Trip Planner...................ccceeeevvvvveveeeeeen, 11.
Figure6: Narratives Page Of DIVEIUMLL..........ccuvriiiiicermeee e sreeeee e eeeeaes 12
Figure 7: Web 2.0 Tag ClOL........cco oo eeeteee e e e 16.
Figure 8: Portion of the Home Page of YouTube ACCOUNt..............coeeeremeiiiiiiiiiiinrieeee e 17
Figure 9: Créizmg a New Station 0n Pandora.Com............ccuuvivmcemreieeeeeiiiiiieeescmeeeee e e e 21
Figure 10: Amazon.com RecommendatiOns.............oooiceeeeeeieeiieiieeeeeee e eeeeeee e eeeeen 22..
Figure 11: Architecture for a Hybrid Filtering Component................cccceeeveviieeeeeeeee e oo 24
Figure 12: Key Components of Divertimi Website DesSign.............oiceeeeeeiiiiieiieeeeiieeaees 25
Figure 13: Phot or g a nComectionto Photasf...i..l..e....B.a.s..e.®6
Figure 14: Placement of Most Identifiable PROLO.............oooiiieeeeeci e 21.
Figure 15: Placement of Least Identifiable PROLO.............ooiieeeeeeciii e, 28.
Figure 16: Generated Tourist Prafile.............ueviii oo eeeeeee e 29
Figure 17: Accuracy of Tourist Generated Profile..............ooommmeeeiiiiiiiiiii e 30.
Figure 18: PhotBased Tourist Profiler Project...........ccevviiiieeeeee e 31.
Figure 19: VecteBased Tourist Profile...........ciiiiceeceee s eeeeeee e 33
Figure 20: Vectors Before AQGIitION..........ooiuuriiceeee et ceeeeee e eeeeeee e 34
Figure 21: Vectors After Negation and AdditiQn...........c..eevecceemeieiee e eeeeeee e 34.
Figure 22: Friends and Family Page of Divertimi...........ccooieeeeeeeiiiiiiiiiieeec e, 36.
Figure 23: Facebook Profile Page............uviiii oo 36
Figure 24: Amazon.com ReCOMMENUALONS. .........uuiiiiimrreeee et ee e e e s ereeeee e eneeeeeeee e s 31..
Figure 25: Collective Profile PIANNEL...........eeviiiii e e e e eeeeeee e 38
Figure 26: Recommended Cities Regional.Scale.............ceeeeeiiiiiiiiiiiieecee e 39.
Figure 27: Local Planner Suggested DIVEISIONS...........c..ueeerveeeeeeeiiiiiieeemmeeneeeeeee s e 400
Figure 28: Information Window Of AUFraCtiQN ..........oveeiiiiii e 40..
Figure 29: Removing ActivitieS from INEIALY.............uvviicceeeeiie e 41..

Figur

Figure 31:
Figure 32:
Figure 33:
Figure 34:
Figure 35:

n

User

e 30: ol "ve Al.r.eady..Been. . Hered. . Eedl.ure

Matching the User with an AtraCtion............oeeeei oo 42.
Booking Page Final ItINErary...........cc.uuiieeeeeeeee e seeeeeeeeeceeneeeeeeeesen e e eneee s 43
TOPp Three NAITAtIVES . ......cooi et a e e eeeeeas 44
Narratives With COMMENTS ... .. ...t e cmmceeae 45

iPhone with DIVErtimi [INELAIY.........eveeiiiii e e e e e eead 46

8


file:///C:\Documents%20and%20Settings\Danielle\Desktop\B08_Visit_FinalProposal.docx%23_Toc219386820
file:///C:\Documents%20and%20Settings\Danielle\Desktop\B08_Visit_FinalProposal.docx%23_Toc219386824
file:///C:\Documents%20and%20Settings\Danielle\Desktop\B08_Visit_FinalProposal.docx%23_Toc219386839
file:///C:\Documents%20and%20Settings\Danielle\Desktop\B08_Visit_FinalProposal.docx%23_Toc219386842
file:///C:\Documents%20and%20Settings\Danielle\Desktop\B08_Visit_FinalProposal.docx%23_Toc219386844
file:///C:\Documents%20and%20Settings\Danielle\Desktop\B08_Visit_FinalProposal.docx%23_Toc219386846
file:///C:\Documents%20and%20Settings\Danielle\Desktop\B08_Visit_FinalProposal.docx%23_Toc219386848
file:///C:\Documents%20and%20Settings\Danielle\Desktop\B08_Visit_FinalProposal.docx%23_Toc219386849
file:///C:\Documents%20and%20Settings\Danielle\Desktop\B08_Visit_FinalProposal.docx%23_Toc219386851
file:///C:\Documents%20and%20Settings\Danielle\Desktop\B08_Visit_FinalProposal.docx%23_Toc219386852

1. EXECUTIVE SUMMARY
As fun and relaxing as a vacation may be, the trip planning process involved isppotatéhd o
help with this process many travelers turn to relimleist resources, such as TripAdvistowever,
TripAdvisa neglects many key componemsessary to fully accommodate travelers. A truly all inclusive e
tourism website would consi$tpersonalization for both &mdividual user and a group as well as
customized recommendations on the local and regional scale. It would ads@ sochadl networking
componengand the convenience of downloadable narratives and itineraries. Thoerafooep proposed
the design as displayedFigurel, of aninnovative and uniqueurism website that offers a personalized
travel experience for each individoatist Our ul t i mate tour i $Hfocusestnsi t e des
satisfying the desires and accommodating the needs of each individudlibgrsargersonal

preferences

Local M
Recom- |z
mender /8

Figure L Key Components of theDivertimi Website Design

Throughout the design of our website clvose to focusn the Veneto regioof Italyas our case
study One city of the Veneto region in particokanice hosts 15nillion tourists per year and caters to
approximately 34 million visitor nights pertyg@aese factors make Venice a prime city for the focus of our

tourism website.

1Dr. Donato Concato: Dirigente APT, Provincia di Ven2gias.
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component
usersNot only does our system design create an individual pufilelso allowor the generation of a
group profile through the combination of individual profiles. Our profiling compooeides for
customization and personalizafior the useeither when traveling alonendren traveling with a group or

family.
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Our prototype weditedesign includes a profiling comporantisplayed Figure2 where the
u s e r estiondaphotos dictates tosirist profile. Tie idea of the photoased profiler came from the
articlePhot®aed User Profiling for Tourism Recommeniiée Sisieadded enhancements to our profiling
ng a r at i nvideosaing syermfor aeiw

Send directrecommendations

Recommend
Favarites

Recommendations from friends

the cityof

i offriends
with similar profiles

Front  ToNmah  yoe
o sMens e

Ban  somws e

G

| eto Bhatese d User 0s

Figure 3: Friends and Family Networking Page of Divertimi
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Our welsitedesign also incorporates a unique social networking comgsdespiaad inFigure3.
where the user can communicate with family and friends and share travel advicged\&esocial
networkingcomponensimilar to that of FacebodWe also inctiedacollaborative filtering component
similar to thabf Amazon.coowhi ch creates a oneighborhooddé of si
with similar interests, or in our case, similar prdfilessocial networking component of design allows
users to receive helpful advice and opinionsdiasa friends as wellfeam users who have similar
interests.

In additionthe Divertimidesigrincludes a unique trdanning component where attiawas are
recommended to the udmth on the local and regional sealelisplayed Figure4: Local Trip Planner

Figure5: Regional Trip Planner

Divertimi S Divertimi

Whero the world is at you fingertps: Wharo the workd 15 af you fingerbps

“VenetoRegion

Click on the green circles to learn more about each city! The bigger the circle, the more the city will be of interest to you!

Location: Venice m

| || asarniscity =] Doneadathiscity
7 How much you
will like it

St. Marks Basilica AE ALt 9

iorei i Af AN A
i8-8+ 8+4
b:8: 884 P
b:8 88+

Art, Tourism,

your friends h
Narratives about

e o ]

View Final Path Share this itinerary Save and Download

N T
Explore the Cities Book your Trip!

Figure 4: Local Trip Planner Figure 5: Regional Trip Planner

Our recommender system usédifferent tourist personalitieeken from the literatute categorize
tourists. Each tourist has a unique combinafitmtese personalities, whadmprisesisor hertourist
profile. Similarlyattractions have profilés recommend appropriate attractions, the profile of the user is
matched with the profile of the attractions. Users have various options for choosing attractions and each
decision the user makes altésr hemprofile accorigly. Therefore, the more the tourist uses the site, the
more customizellis or herecommendations become. On the regional scale, cities are suggested to the user
according to the number of speafitactions that matdtis or heprofilewithin the dty. The
recommender systemair welsitedesign offers customized suggestions to the user bésedoher
personal preferences

Our sitedesigralsoincludesa booking functiosimilar to thaof Orbitz and Expedibut with an

enhanced feature. Our booking comporesgmmendsntire trip packages to the user on atitytscale

3 Gibson and Yiannakis, Tourist Roles and Lifecourse, 2008
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It suggestshe best order to visit cities and best means of transportation based on time, price and special

activities occurring on certain ions.

Lastly our website offensarrativesas displayed Figure6, thatare downloadabte mobile
devices in video, audio, or text format so the user cdhisakformationon vacation. Our narrative
component relies heavily on the idea of crowdsourcing, similar to YouTubgaodDidere users
maintain the website pgsting content and adding comments and ralihgsfeature provideseful

i nformati on
the desired destination.

Divertimi

OverallRating: ¥ ¥ ¥ ¥ ¥
Ratings fromUsers

Like you: 8-804
Views: 21,333 m

Posted By: Lauras

Comments:

Basilicaboy, This was really helpful during my trip to the Campo di San Zaccaria, | iked . S W
1/aj08 he nunnery. R

background sbout the nunnery. COTEET
gition =2) d€
Informative and had ~
s e sied) Comment

Superman g &

1/1/08; Below viewing threshold,

S
Download and Return to Map Return to Map ]

e

for

Figure 6: Narratives Page of Divertimi

t he wuser by fadisalsou & specificriogation wihile at

user

With these unique features, our design supplies components missing from current web 2.0 sites for

tourists. Thiglesign forms a starting pdiot the eventual implementation of a fully functional website, an
initiative led by Dr. Donato Concalrigente APT, Provincia di Venefar welsitedesigris the ultimate
tourist guide; it customizes the tourist experience based on the persazratgsafeeach individual user.
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2. INTRODUCTION

Vacations and trips are always fun and exciting experiences; however, the planning procedure is often
just the opposite. Trip planning is a very stressful and complicated process because there are numerous
factors to consider. Travelers must deteraridebookransportation to and from thlesirediestinatioras
well adook accommodatiossich as hotels, hostadr apartmentd=inally touristsmustdetermine the
attractions theyould liketo visitwhileat theirdesirediestinationThereforemanytravelers turn to
knowledgeabland reliablsources to helpith the stressful trip planning process.

A few decades ago, travel agents were a popular resource for pladanidgwéeer, with the
improvenents in technology and growing popularity of the intertzetriem has become the new travel
planning resource. This online phenomenon is replacing the need for travel fagéaispioximately
two- thirds of American tourists claim thaberism is a better resource for travel than travel ageimes
popular éourism sitd ripAdvisor.om, has made the most stridesa@eomplishing the task of creating an
alkinclusive tourism webshig cateringo more than 25 million useérsTripAdvisor includes the booking of
transportation as well as accommodatitiradso providenumerous attractions and activities for tourists to
paricipate in at each destinatilmstead ofravel agest TripAdvisoruses reviews and feedback from other
travelers to provide the user with information about both accommodations and attratttiongh
TripAdvisorsatisfiesnanyaspectsf atrip, it still neglectseveral kefiactorsof the trip planning prose

TripAdvisor does not include personalization forseeThereforetidoesnot onsi der t he wu
travel personalityin addition,TripAdvisor does not account fitve challenge of group trawetheremore
plannings requiredo satisfy all usefgloreoer, TripAdvisor doesot take the preferences of the individual
user or group intoonsideratiomhen suggesting regions, cities, accommodations or attr&gitialhg, it
doesnot provide the convenience of informateailable to the user at hiderdestinationThese missing
components are integral parts of the trip planning process that must be takeountehen creating a
travel website that provides the best experience for the user.

The Veneto region is the perfect test bed for an uagitoavel resource todne city in
particular, Venicé a popular destination in the region that bringgeirL5 million tourists each y&ear

Visiting Venice requires a significant planning process prior to aoivats of the citynust plan

* Carton E-travel andtBurism figures and.tEefidsirism Newslette?008.

Retrieved 9/28, 2008, framitp://www.tripadvisor.com/

® Carton E-travel andtBurism figures and.tEefidsirism Newslette008.

Retrieved 9/28, 2008, framitp://www.tripadvisor.com/

6 TripAdvisqR008). Retrieved 12/3, 2008, framw.tripadvisor.com

7 TripAdvisqR008). Retrieved 12/3, 2008, framw.tripadvisor.com

8 Federica Durigan Dr.ssa and others, Turismo a Venezia: Trend, Statistiche, Dati e Indrizzi 2005 (Milano:Libri
Scheiwiller, 2005).
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transportation to and around iy, book accommodations, and choose from the many attrtuotiaity
has to offer Due to these complexitiesutists of Venice would benefit greatly frqmeraonalizettavel

planningvebsite.

Our group has accoudtéor every aspeot the trip planning process dgsigningn aHlinclusive
web 2.Gite fortourigs wh i ¢ h  we ¢ aThe desigh fovDavertinmicimde®a uniqueurist
profilingcomponent which adds personalization for the user. Theaiesa@n initial profile of the tourist
whichdescribethe travetharacteristics éttourist exhibitsThes i tale@tive profile plannereates a
distinct pofile for a goup of which the user is a pawith the collective planner, Divertganeratea
combined profile of the group to account for eachéhdiva | 6 s p r e f eprorides teilsred Di vert |
recommendations on a regional scale by suggesting cities of intereftaseasetheirpersonal profie
Notonly doesitsuggestt i es, but it also recommends attractio
Recommendations are made by the site based on the profile; fidevelseqr other users with similar
preferences can also make suggestionally, trip informatiomaybe dowloaded to a mobile device so
that travelers can view it during their trip. This information includes maps, itineraries, and narratives of
attractions that may help travelers learn more about each attraction. By combining marnpesissting e
componets with our own enhancementsl mew features, our websiesigrsucceeds icreainga unique

and enriching tourist experience.
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3. BACKGROUND

The amount of web users utilizing online travel resdanoks their trips or vacatiohas
increased by ovB800% in the past five y&argVith the development of new internet technologies such as
web 20where sites areaimtained strictly by user feedb#uktravel planningrocesss becoming simpler.
In order for these online travel resourcésutg meé t h e u,she indiveluainustlee daken into
account and therefoneust beanalyzed and examined. After in depth research about specific tourist types,
recommender systems can then be created to generate the perfect itiewwarister Byaking these
factors into consideratiaige ultimate tourist welte can be creatamaidthe tourist through the entire trip

planning process.

3.1. Web 2.0

When the internet first begarsiitiply providedccess to information that was originally difticult
obtain, like newspaper archives and research papers. As the internet advanced, it grew to include services like
shopping and simple content distribution, but the majority of information was still created by the website
owners These earlier websitean be classified as Web Ar@und the year 2005, a shift beghan
website usestarted t@ublish their own content. This new Web 2.0 concept has taken off and now allows
users to post their own news and leave comments, post reviews of itemeesicksate blogs, and share
medialo

Web 2.0 is used widely in th@w@rism industry. The most important aspect of a Web 2.0 site is its
users becaus¥eb 2.0 is strictly maintained by the input and feedback from everyday peoplet 6 s a soc
driven network of collaboration, which allows the website to ultimately run ontitd\éstsites such as
YouTube, Facebook, Amazon.com, and Pamdera few of the popular Web 2.0 sites in use today
Through continued feedback frameirusersthese sitegrovide users with suggestions of either videos,

friends, product s, imeractiomssi ¢ based on usersd past

3.1.1. Folksonomy
Web 2.0 sites depend on crowdsourcing, a process that utiigeserseed content to provide

features and services to its useesatlse crowdsourcing allows anyone to post new content, methods need
to be used that facilitate the easy categorization and organization of data. One popular method of

° E-Travel, Hourism, Hourney and Ma6®8). Retrieved 11/15, 2008, from
http://www.linkegypt.com/blogs/b/eTraved TourisrreJournyandmore/56/e Travele TourismeJourny
andmore.html

10 AlexanderB, Web2.0: A New Wave of Innovation for Teaching arkRUdazing.

Mwesch, M. (Dirdor). Web 2.0...the Machine is Ug@@08%[Video/DVD]

nesch, M. (Director)Veb 2.0...the Machine is US@@08%[Video/DVD]
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organization is folksonomies, or the collective creating and managing of tage®fr®sessito categorize

data and informationagging allows amateur users to collaboratively classify and locate desired information.
An example o tag cloud is shownhkigure7. Tag clouds aggregate all the tags on a website, and they
increase the size of the tag based &redfgency The more tags a word receives the larger and more
noticeablehe word becomes to other users.

Figure 7: Web 2.0 Tag Cloud

This method of categorization became popular around 2004 with social software applications such as
Flickr, del.icio.us, and Yout&heFolksonomies are beneficial for all users because they are purely based on
the userods opinions, which allow the categorizatio
specific preferences. At the same time, with the explosion of websites likgiguteBewhere over 13
hours of video are uploaded every mifyuteey perform tasks that are impossible for moderator staff to

accomplish.

13Palsen, Lean FolksonomiEaxonomies and OntoBfg@stober 2007. Welcome to the Doll House.
http://welcometothedollhouse.wordpress.com/2007/10/30/folksontaxpnomyandontologies/

14 Stelter, B. (2008, August BEx)me Media Companies Choose to Profit From PiratedRé&dtiéwube Clips.
December 2008, from The New York Times:
http://www.nytimes.com/2008/08/16/technology/16tube.html
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categories based on number of comments left, number of views, or average rating
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Videos All - Most Viewed (Today) |

Featured | Rising Videos (MGS‘ Discussed = Most Viewed = Top Favunted] more v

————

Al Motivational Animal Meltdown mmber of collective
< o |views and average

Autos & Vehicles

Don'tlet Wall Street woe
Comedy latw Ve ki
Education
Entertainment

rating for the video
to the left

over.

-| \Watch popSiren Bite - Episode 83 - Cut.. Myee

Film & Animation
{Categories based on time video was added )

Gaming
Howlo & Style

Music (“wday This Week This Menth All T\me] Displa -
News & Politics

Nonprofits & Activism P |
People & Blogs & | A
Pets & Animals { .

Science & Technology . = +
Sports Smosh - Life As Fred: City of FRED! Vice Presidential

Travel & Events Ghosts: Episode 4 Debate ...Mave...

From:smosh From: Fred

rom: T Fi From: sxephil
™(categories based on tags as m‘mig]

Figure 8: Portion of the Home Page of YouTube Account

3.2. Tourists

Differences in preferences and attitudes of each tourist contribute to different tourist experiences.
Researchers have proposeddeationships exist between individual psychological characteristics,
consumer behaviors, demographic chasadteric s, and t he types &f tourism
Therefore, one must understand the psycholdgurists in order to better understand their behavior, what
draws them to travel, as well as what draws them to any given dé&tination

Tourists areategorized by how and why they traRefjer C. Manned, professor in the
Recreation and Leisure Studies department at the University of Walet8eppo Iséhola, a professor
in the Kinesiology department at the University of Madglpadprmedan experiment to study the
motivations of tourists. They proposed a set of questions indlidihgat f act ors | ead peop
activity or a set of activities as authentic tourism or touristic experiences? Are these personal definitions
similarto those of tourist operators or researchers? Are authentic touristic experiences leisure experiences?
Are there other meaningful di mensi ong° Magnelvahdi ch t o
Iso-Ahola concluded that people take tiaes to escape from stress and roudn8imilarly, economist
H.P. Gray came up with two main motivations for tourist tieaeterlust and sunlugfanderlust is the
desire to Ol eavegodhandss éa mdtieidésieéroarn 0o rpel satc easn, do raenlda
Sunlust is the odeéersitle fdd3 Jatists ean bealimdee inta theseswo

categories when determining their motivations for travel.

15Hsu, Cathy H. C., Soo K. Kang and Kara WBHgchographic and Demographic

Profiles of Niche Market Leisure Tlausteisof Hospitality and Tourism Rese@@b2.

16 Mehmet Mehmetoglé, Typology of Tourists from a Differe0@gle

17Mannell, Roger, University of waterloo: Department of Recreation and Leisure Studies, 2005.
18|so-Ahola, Seppo, University of Maryland: The Department of Kineskil6gy

19p. 13, Ross, G. FhePsychologyadrisrMelbourne: Hospitality Press, 1998

20p. 13, Ross, G. FhePsychology adristrMelbourne: Hospitality Press, 1998

2lp. 22, Ross, G. FhePsychology adristriMelbourne: Hospitality Press, 1998
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Dr. Stanley Plog, a consultant on travel and tot#iemalso developedaay in which tourists can
becategorizedPlog has personality theory of tourism stating that travelers are either allocentric or
psychocentric. Al l ocentric travelers oOpkaged er exo
tours, and more involvement with local culttire® Psychocentric travelers 0p
packaged tours, and touristy &fead addition to this, éidiscoverethat there are also highergy
travelers and loenergy travelersligh-energy travelers pretefotof activity while lovenergy travelers
prefer to relax and take their vacations stowly.

Plog lists eighgsychographicategories by which to define tourists. Similar to a demographic, a
psychographic is a wafycaegorimga popul at i on .includ®megple'dlitestyleaanth i c s 0
behaviorgi where they like to vacation, the kinds of interests they have, the values they hold, and how they
b e h @8Psyéhographics have become a popular method in determipsygtiodogy of customers as
well as their behaviors and styles of living. Psychographs have been applied to tourists to analyze the
0Oindividual ds act i v.The eigbtcategones Blogeaeveloped ara returesqmeness,o n s
pleasureeeing, impulsivity, setfonfidence, planfulness, masculinity, intellectualism, and people orientation.
Someone who is Oventuresomed is |l ookisgekeor @dialod:
comfort and luxury as their top priority. ifpulsive traveler tends to plan things last misypsd lots of

moneyand usually o0ld veo&kbfdehedmomanebers tend to
experiences. A travel er pos s e sakticaiand glahseheiotyplfaa nf ul n
in advance. These tourists search the most for t

travelers argpicallylme n seeking action and outdoor adventures
anedcati onal experience and choose to vis-it museum
orientedo6 travelers have qualities of oOventuresom
hope to learn more about other people throught r t r a v €% Most toyristsrfall ieto aneof . 6
these eight basic categories and this characterization can be used to further profile the traveler.

Plog and Gray made great strides in develmgitihgpds for classifyimgurists. Their findingsere
lateranalyzed and used by Gihsgannakis, and Peatoedevelop another method of categorizing

22Cornell university school of hotel administration: The center for hospitality resedreftri®zdiitYAnd research.
2008, from http://www.hotelschool.cornell.edu/research/chr/pubs/quarterly/board/plog.html, 2007.
23p. 32, Ross, G. FhePsychay of ouristmMelbourne: Hospitality Press, 1998

24p. 32, Ross, G. FhePsychologyafristrMelbourne: Hospitality Press, 1998

25p. 32, Ross, G. Fhe Psychology of Tdderourne: Hospitality Press, 1998

% Demographics and psychdg@t)icRetrieved 10/1, 2008, from
http://www.allbusiness.com/marketing/markesearch/424..html

2"Hsu, Cathy H. C., Soo K. Kang and Kara WBHEgchographidamdographic

Profiles of Niche Market Leisure Tlauetatof Hospitality and Tourism Rese2@0P.

28p. 34, Ross, G. Fhe Psychology of Tddemourne: Hospitality Press, 1998

29p. 34, Ross, G. Fhe Psychology of TddalyurneHospitality Press, 1998
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tourist8®, Pearce esear ched touri st behavior and discovered

l' ives of [l uxury,iongsaefarlcihfie, g6 faonrd tdbeu ymieragh souvenir
developed 15 different tourist types. I n 1994, Yi
conclusions. Yi annaki s and Gi bisnofpsychelaisalineerlsl o0t our
and demographic characteristics su#hrhexenclwsigne, gend

of their study resulted in creating two more totyiseés The addition of these two tourist types resulted in
Yiannk i s and Gi bs o n éxplainddielow2o(see AppandRifoy fpribes infarmation about
this study)

1. Sun Lover: Someone primarily interested in warm places with lots of sun, sand, and ocean.

2. Action Seekertnterests includgartying, goingptnight clubs, and having uncomplicated romantic
experiences.

3. Anthropologist:Interests includmeeting local people, trying the food, and speaking the language.

4. Archeologistinterests includarcheological sites and ruins; enjoys learning the Histocieat
civilizations.

5. Organized Mass Tourist: Interested in organized vacations, packaged tours, taking pictures, and
buying lots of souvenirs.

6. Thrill Seeker: Interested in high risk, exiting activities that bring them to emotional highs such as
basgumping.

7. Explorer: Enjoys adventures, going to out of the way places and the challenges involved in getting
to those places.

8. Jet Setter: Enjoys going to high class hotels and resorts as well as exclusive night clubs and talking
to celebrities.

9. Seekeri nt erested in seeking knowledge to better

10. Independent Mass Tourist: Likes to visit regular tourist attractions but plans own trip with
minimal assistance from others.

11. Independent Mass Tourist Il: Likewisit regular tourist attractions, does so in a highly
spontaneous manner with very little planning.

12. High Class Tourist: Appreciates first class travel, hotels, and restaurants, as well as seeing shows.

13. Drifter: Enjoysnomadc experiencedives a hippie life style.

14. Escapist l:Interested in vacationing to get away from the daily routine and the stresses of everyday
life.

15. Escapist llinterested in places of solitude which are quiet and peaceful

16. Sports Lover: Primarily engages in vemeaacations where they can still play their favorite
sports.

17. Educational Tourist: Participates in planned study tours and seminars to obtain new knowledge
and skillss

Each role describes a possible characteristic that a tourist could poaddign|mo tourist is
believed to possess only one tourist type; rather, tourists may share many different tourist types. By

categorizing tourists in this way, it is easier to understand exactly what each tourist is interested in and why.

3.3. Recommender Systems

30Gibson and Yiannakis, Tourist Roles Need and the Lifecourse,, 2002.
31Gibson and Yiannakis, Tourist Roles Need and the Lifecourse,, 2002.
32Gibson and Yiannakis, Tourist Roles Need and the Lifecourse,, 2002.
33 Gibson and YiannakiRoles Tourists P1892.
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With the explosion of usgenerated content, finding the most relevant information on the internet
can be analogous to trying to drink water from a fire hose. One of the most successful ways of dealing with
this large amount of unstructured wggBerated data is through recommender systems. Recommender
systems are o0software applications that recommend
expressed i mp# iThesetsystgmsare designgdltoimieieltylsyis e, and r el eva
when a user is searching Jeffery M. O6Brien explains the diff
searclgueriesn CNN Money:

The Web, they say, is leaving the era of search and entering one of discovery. What's theddiffdrénce? S
what you do when you're looking for something. Discovery is when something wonderful that you didn't know existed, or

didn't know how to ask for, finds you.

Recommender systems rely heavily on statistics to find relationships and clusterssbassi@raction.
They are comprised of ofilteringdéd techniqgues that
main filtering systems, and they filter by comparing user interactions, finding content similarities, relying on

special lists d&fey words or phrases, or by any combination of these three systems.

3.3.1. Content-based Filtering

Contentbased filtering systems filter results by analyzing key words or relationships defined by the
content. These systems can operate through variousstglatioediums, such as text descriptions or
mathematical analy®f the contentFor example, iuses ear ched f or oOastronomybo6,
only generate information with astrondriyigi the d
Dipper6 and oOomoonod. I n addition, these systems rank
frequency of the keyword oOoastronomydé woul3®d be giv
One popular example of contdratsed filteng is Pandora.com. Pandora is a music website that
creates playlists tailored to the userds preferen
search and Pandora generates a list of similar songs based on certain atisiplatging-igured. To
make this site possible, employees have broken down millions of songs and ranked them according to 400

BN

di fferent categories, such as Omalstgld®d or Wemhl| suthka

34About Recommender S{2D@8)s Retrieved December 9, 2008, from ACM Recommender Systems 2008:
http://recsys.acm.org/
3%About Recommender S{ai®8)s Retrieved December 9, 2008, from ACM Recommender Systems 2008:
http://recsys.acm.org/
3% Adomavicius and Tuzhilifipward the Next Generation of Recommender Systems: A-sfinagytafritie State
Possible Extensi2035.
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detailed information for each song, it is easy to match songs and artists of similar styles and to recommend

songs that the user is sure to 8hjoy

r
radio from the Music Genome Project® dcianf@gmail.com account | sign out
| Your Profile H About the Music H Share H Help ”:E”
-
. —
[ Connto = Mou Stakiao. \ Close
Create a New Station
Type in the name of your favorite artist, song or composer and we'll
create a radio station featuring that music and more like it.
Ellis P L Create )
Ellis Paul
Holiday hint: Try enter|Ellis Paul & Vance Gilbert
y
r
radio from the Music Genome Project® dcianf@gmail.com  account | sign out
Your Profile “ About the Music ¥ “ Share v “ Help ‘E[

(}v Create a New Station... i | = |
e Learn To Fly
»
by: Carbon Leaf ]
on: Love Loss Ho... {

= F— |

Carbon Leaf Radio

We're now creating a station that will explore songs and artists that have musical
qualities similar to the artist Ellis Paul & Vance Gilbert...

Hey! That's not what | wanted. )

Figure 9: Creating a New Station on Pandora.com

3.3.2. Collaborative Filtering
Collaborative filtering systems suggest items or ideas that other users with similar preferences have
chosen previously. Within this sybaemdot metbodr a
t he obreosdeed & meetmernotp asdd ment hod, the system devel op
who have ranked items similarly or bought similar items. When a user searches for a product, the system will

generate a | ist of suggest i on sodélzmseefiteringrcreateha@® pur ch
omodel 6 of wuser ratings wuti | i3 Althogghpecominemndeisystensy t o

s7Pandora: Radio from the Music Genop@28@@8pfRetrieved 10/30/2008, from Pandora.com

3 sarwar, Badrul, George Karypiseph Konstan, and John Rieitbased
collaborative filtering recommendatigraddorithms
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have proven to be very successful, they have one serious flaw. Because they rely on large amounts of user

interactiordata to determine similarities, new items willrhaghdifficulty entering the system.

Amazon.com provides an example of collaborative filtering. Each time a usef@eaproesict
on Amazorcom the site generates a product description, listrofaysews, and a section labeled
0OCustomers who bought t hiriFgurdld &he sitadcammenBeaolistgfht 6 as
items that others have bought, assumingitie two people have searched for the same item, they may
have similar taste®vhile it is a seemingly simple pradessvery effective in recommendiagitional
itemsof interest to the us@r

Customers Who Bought This Item Also Bought

The Design of Evervday Prioritizing Web Usability
Patterns for Effective In... by T v Donald A. Norman VOICES) by Jakeb Nielsen
Jenifer Tidwell Ferfcdry (149) $11.53 Feiricddr (24) $31.50

Yodododnly (47) $32.97

Figure 10 Amazon.comRecommendations

3.3.3. Knowledge Based Filtering

Knowledgebased filtering is a method by which a set of classification material is created, and then
recommendations are given based on these classifications. For example, sscsingypireg for a new
car. Tle consumer looks ftine following qualitieblew Car, Sporty, Cool, Fast, ConvertiBlsimple
search quemanselect cars from a databafsguantified information, butvd of these classifications, sporty
and cool, are not quantifiable. A knowlduged filtering system is designed to account for these non
guantifiable criteria through a range of techniques typically involving text analysis of the description and
reviews. The creation of a knowledgged filtering system begins with a knowktgeeering process.
This is whemsystem designer creates a compilation of key words to evaluate the products to be
recommended. Examples could include luxurious, quaint, ncodetrendy, or traditional. Once the
knowledge &se is created, the systhen extrastthese characteristics from the description of the location
and the reviews posted by other usEnge. most valuable feature of knowledge based filtering systems is
their ability to recommend across a very diverse pool of productsankoleek a user selects an ultra
modern hotel, it can be inferred that they would also enjoy trendy bars, flashy clothes, and modern art
exhibitions because all of these attractions share asimdpyreomt i f i abl e, Oneathet of
veryvaluable feature of knowledgesed filtering systems is that they do not have any cold start issues. As

soon as a product or service is posted with a description, the system is reatiyieadeco

39 Amazon2008retrieved 12/3/2008 from amazon.com
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3.3.4. Hybrid Systems
Hybrid systems are a combination gf@frthe previous filtering systems and produce more benefits

than any one system can offerDésigning Recommender Systemgf@erkaigs Ploessnig propose a

method for combining all of the filtering systems as shdwiguirell Their method begins by performing

a simple database sedection to reduce the amount of items that require computation in the following

steps. Because the pool of resudtillifarge, next the system performs knowdealgged filtering. This is

because knowledgased filtering is computationally lightweight; all the heavy computation is performed
during the development of the syst@mce the development is compléte ystem simply applistatic

rules and queries. Now that the selection pocdisanable size, the syspemiorms all other forms of

filtering in parallel. The two most popular forms of filtering that would be applied during this step are
contentbasd filtering and collaborative filtering. Each of these methods produce a ranked list of results, and
the system now algorithmically combines these rankings to produce a final ranked list of results. Finally, the
system selects the top N resattddisphys themto the user. By combining a variety of filtering methods,

hybrid systems are immune to issues like cold starts and offer results that more precisely match the
expectations of the user.

“OBerka, T., & PI6Rnig, MDesigning recommender systems for touSaizhrg, Austria: Salsburg Research,
2004.
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4, DESIGN

To develop the model for an ideal web 2.0 site for toarigimbination of effective techniques and
features were collected from a variety of poptdarrism andveb 2.0 sites. The positive aspects of each of
these sitewere thoroughly analyzed and used along with several innovative enhancements to create an all
inclusive, web 2.0 sfta tourists. Our modetebsite, Digrtimi, provides tourists with the ideal travel
experience based on perspnafiles and user preémcesTheae are mankey element® our website
designas displayed Figurel2 such as persoizad profiling andocial networkind\nother key
component, th&ip plannerprovides recommendations to the osethe local and regional schbstly,
our design incl@$ a booking component as weihfssmation orthe-go. Allcomponents of our wsle
desigrare necessary to provideuatomizedrip planning experience.

Trip

4\ Planner :
\ = b -, Local c
b o Recom- |

mender

= Regional {#
Recom- |§

mender

Figure 12 Key Components oDivertimi Website Design

Thet o u rfiistexpérience using Divmitbegirs with the creation of a personal tourist profile.
The touristédés profile becomes the foundaThison for
profileisused to recommend cities and attractions oégtttr the user.
Next,theuser begmestablishingetworks of friends and family. By establishiiage of friends
theuser can begshamgrecommendations for vacatiofise friends and family component also allbe/s
user tacreate collective profilesaccommodate group travélke the individual profile, tleellective
profileisused to recommend cities atiflactions; however this case, the cities and attractoethose
that satisfy the majority of the group.
Thetrip planning paggrst recommends cities thiaterest tk user based onh e  prcfile. Tige s
user thernasthe optionof bookingflights hotels andactivitiesat each locatiomAdditionally, Divertimi has

a system that suggests entire trip packages to the user cnity sedie. Divertimi suggests the best order
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to visit cities anthebest means of transportation based on time, price and special activities occurring on
certan occasions.

To plan the finer details of the titipe userhas the option to further explamy city to create
itineraries. Attractions are presented to the user based on how closely theyusaiEiptble The user
is provided witlbrief nformation about each attraction such as the price, time constraint, plade¢ddsy
other users. dreceive fuher insight on the attractiohgtuser iable to download narratives about the
particular attractions as well as read reviews andaatthgse narratives

Whenthe usecompletsthe planning of all the details o thip, the travel plans can be saved,
printed, or downloadedy downloading thiéneraryto amobile devicehisinformationis readily available
to the user throughout the triyith theseeomponentsour website providex personalized and convenient

trip planning experience for the user.

4.1. Profiling
An efficient and accurate travel recommender syetsia to understatite experiences individual
travelers desire and those they prefer to avoigtrgyating pr of i |l e of the travel er @
system is able to recommend attractions that the user willbajeystem we developediteatehis
personal pra is the Photorganizes displayed Figurel3 The Photorganizeses a combination of
features and techniques frimmo particular resources, thleotoBased Totist ProfilerProjectand

Netflix.com

PHOTORGANIZER!
Photographs 1-10 11-20 21 30 31 40 41- 50 51-60

Phease drag and Grop toss photos you Identy with here Plsasedraganddroptm photos you do ot identify with here
Rank them with 10 being pictures you really identify with Rank them with 10 being pictures you really disfike

Submit Profile Skip this step

Figure13Phot organi zer : Profile Based on User6s Conn
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4.1.1. Photorganizer
Profiling is a twatep process which involves creating the profile and then reviewing the profile to

make any necessary adjustméragrovide the most enjoyable experience for the user while creating the
personal profilehe use organize photosinstead of filling out a tedious survey. In the Photorganizer, the

user categorizes a series of photos into two separate areas; those that the user identifies with the most and
those that the user does not identify with. The user rates the photos in eabtodditsas on a scale-of 1

10, 10 being the strongest emoéind 1 being the weakest emotion. The user places the plootslsehe
findsmost icentifiable in the green bin and the phbwsr shdinds least identifiable in the red bin. For

example, # user ifFigurel4selected a picture of natives playing instruments to place in slot number 10
because the user loves learning about the culture and localsaof an are

W rssree0 [ coMMENTS

Divertimi
..Where the world is at your fingertips

Home. Trip Planner My Profile Friends and Family Narratives

PHOTORGANIZER!
Photographs 1-10 11-20 21-30 31-40 41-50 51-60

ST [y B
o o A Rl W e

Please drag and drop those photos you identify with here Please d‘rag and drop those photos you do not identify with here
Rank them with 10 being pictures you really identify with Rank them with 10 being pictures you really dislike

10 10

9 o 9

8 8

7 7

6 6

5 5

q P

3 3

2 2

1 1

Submit Profile Skip this step

Figure 14 Placement ofMost Identifiable Photo
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Likewise, ifrigurel5the user selected the photo of the skydiver to place in the number 10 slot of

the least identifiable category because the user fears thrill seeking activities.

Divertimi

Wihere the woekd 1S al your ingemps

e Top PMasser by e

PHOTORGANIZER!
Photographs 1-10 11-20 21- 3[2' 31 40 41- 50 51-60

Pleasedraganddmpﬂm photos you identify with here Please drag and drop those photos you do not identify with here
Rank them with 10 being pictures you really identify with Rank them with 10 being pictures you really dislike
A

-] 9

E B

7 7

& &

5 5

4 4

3 3

z 2

1 1

Submit Profile Skip this step

Figure 15 Placement of Least Identifiable Photo

To provide the usavith an enjoyable experience while completing dfiéng aspect of the
website, the user can categorize as many or as few photos as desired. Hoveeggrhthesth user

categorizethe more accurate profiiewill receive.
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After the user has categorized the photos, the tourist profile is then genbtsesiniendly

formatdisplayed ifrigurel6.

Divertimi

Winere the workd 1S at you fingermips.

Wi

Trip Masses iy Proile

Your tourist profile!

You are... You are not...
10 Anthropol ogist -10Thrill Seeker -3 High Class
6 Educational Tourist -B5un Lover
2 Drifter e -4 et Setter e
You are primarily interested in meeting the local people, trying You definitely don't enjoy participating in ricky activities or
10 the food, and speaking the language. D 10 extreme sports. D
9 9
8 ]
7 7
5 or i Iilli'l'g"'w N T S D g | Youarenotinterested in warm places with sun, sand, and water. D
5 5
Fl 4 | voudon'tiike high iight clubs or
You dor’t fike traveding first clasz, booking the best hotels, going
3 3 | shows, or fine dinning. D
Youare interested in drifting from location to location, living
2 | like a “hippie”. (| 2
1 1

Submit Changes Start Over

Figure 18 GeneratedTourist Profile

Thetourist typeshe user identifies with the most will appear at the top of the list. Each tourist type

that categorizes the user is then explaineddorifesponding slot. For exampe user ifrigurel6placed

the ploto of the natives playing instruments in slot numbemd.hereforeeceivd a rating of 10 for the

tourist type Anthropologist h e

example, the user receivetlGaratingor the tourist type of Thrill Seeker, which means the user has no

r ed

ar ea

interest in any thrill seeking activities.
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In order to assure our sséecommodasthe needs of thurist the user cawerify the accuracy of
the profile The user has the opportunidychange any aspect of the profile by movindaberiptions of
thetourist types to any ranking or by removing the tourist type completelyefpoaiile by un-checking
the box(Figurel?). The Photorganizéhen generates a new profile for the user based on these corrections.

B RSSFEED [ COMMENTS

Divertimi

-Where the world is at your fingertips

Home. Trip Planner My Profile Friends and Family Narratives

Your tourist profile!

Youare... Youare not...
10 Anthropologist -10 Thrill Seeker -3 Sun Lover
7 Educational Tourist -9 Jet Setter -2 High Class
Check to - Check to
bep -8 Drifter heem
You are primarily interested in meeting the local people, trying You definitely don’t enjoy participating in risky activities or
10 the food, and speaking the language. E 10 extreme sports. E

You are not interested in attending high class night clubs or
9 9 restaurants with celebrities.. E’

You are not interested in drifting from location to location, living

8 8 | like a “hippie”. )

You are interested in taking informational tours or listening to
7 seminars or conferences at your destination. E 7
6 6
5 5
4 4
3 3 | Youare not interested in warm places with sun, sand, and water. E
You don’t like traveling first class, booking the best hotels, going
2 2 to shows, or fine dinning. D
1 1

m[ Submit Changel?] Start Over

Figure 17 Accuracy ofTourist GeneratedProfile

The Photorganizer is an improved profiling system, which uses features and techniques from the
PhotoBased Tourist ProfiRerojectand Netflixto best profile tourists with limited effort and time

consumption from the user.

4.1.2. Development of the Photorganizer

The foundation of the Photorganizer originated in the papéBased user profiling for Tourism
Recommender Sysigurel8). ThePhotoBased Tourist Praditrequiresisers to select pictures that they
most identify witlin orderto generate a tourist profil€éhe premisef this project wathat tourists take
photos of events that they enjoy whil eouNstict@t i oni n

remain active while on vacation, the tourist will engage in their favorite sports and take snapshots of their

30



magi ¢ mygBargen, 20OG herefore, the project concluded that when presented with a collection of
travel photos, tourisgelect photos that will best represent their interests.

¢ . Qe

Photo-Based Tourist Profiler

Proographs 1.8 016 17.24 2832 33,40 4148 4950 3100

| rewssuwcsasBMesesse |
Mﬁ{ﬂ-u- Eﬂ

Figure 18 Photo-Based Tourist ProfilerProject

Weused this photbased method as our initial cold Salationt o pr of i | e touri sts becs:
momentsbaclot | i fed6 and are easier to -ama&lnyBerifeyZ00¥) t h t ha
oLeading the user through a series of mind puzzling diagnostic questions is often cumbersome and
di scour ages 4Gretael, 2004) tTh e r sntedieat mecomraender interface minimizes
a new userds effort and gets him to th¥Rathdh part
2002) With the use of the Photorganizer, our profiling system requires minimal work as well asegnitertain
for the user.
Wehavealsoadaptedetflixd s s y dfilmgmeve Users lgiting movies into our profiling
systemby asking the user to rate phold® concept of rating has proven to be successful in a study
conducted by GroupLens Researchrevb4% of 375 MovieLens users éaiee of their top 3 reasons to
rate movies was because it was.fun

4.1.3. Enhancements to Profiling

ThePhoteBased Touri st Profiler uses amadeahert e bi no
identifying picture¥he waste bin in the PheBased ouristProfiler does not have any effect on the overall
tourist profileOur Photorganizer uses the waste bin as a difposhbtos the user strongly dislikes.
Placinghe photos into the waste bin of the Photorgaaies negative weight to the tourist profiles and
therefore contributes to the overall profiling system.

41Berger, Denk, Dittenback, Pesenhofer, MendtBased User Profilingofoisin Recommender, 29§téms

42Berger, Denk, Dittenback, Pesenhofer, Mehdt®ased User Profiling for tourism RexcSystezhei07

43 Gretzel, Mitsche, Hwang, Fresenmaiirewhoyou are and | will tell you where to go: Use of Travel Personalities in
Destination RecommendationZB@tems

4 Rashid, Albert, Cosley, Lam, Mcnee, Kongattjing to know youi earring New User References in
RecommenderyStems2007.

45 Frankowski, Sen, Harper, Yilek, Cassano, Riedl, Recomraerdeshere: The WikiLens Community

Maintained Recommender Z@&tem
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Wedi scovered that opredictions and wuser profildi
the system or changes in the user infé&stlgado, 200Z)o account for any mistakes in the system, we
decided to allow users to view and make changes to their Byofillewing users to view and adjust their

profile, our systeims more accurate in providing recommendations for the user.

4.1.4. Implementation of the Profiling System

The purpose of the photo profiler is to genera
According tdPhot@ased User Profiling for Tourism Recommendea Syatemsr 6 s t ourneds m i nt e
by only two mathematical factahgir affinity forkickandpack. Kick is defined as th
to explore exciting activitiesdadestinations while on trgdet example skydiving or mountain climbing.
Pack i s def ismterdstiatsaveling alon¢, with a graup dd friends, or with large groups of
tourists. From the photos selected by the user, thelpdmed profiler generates a vector that is simply a
userds kick and p-dimdnsionadridishesinRgurel® The drid displays thee 2
statistical location of the pictures on the Kick vs. Pack axes that were found during a surveying process.
Pictures of exciting activities like skydiving are higteddack axis, while pictures of relaxation are at the
bottom. Likewise, a busload of tourists is on the right of the Pack axis, and a lone hitchhiker on the left. In

order tomakethe vector systemore understandabdeneverte user has to interadttwit, Gibson and
Y i a n nlZ Hiffererd ®urist types haalsobeen statistically plotted on the grid below. These 17 tourist
types provide the user with a written explanation describing a location or area on the grid.

46 Davidson and Delgadkinowledge Bases in User Profiiging Bnd Hospitality Sgé@ms,
47 Berger, Denk, Dittenback, Pesenhofer, Mehidt®ased User Profilingpfoism Recommender, 20§éms
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Figure 19 Vector-BasedTourist Profile

Whenever a user performs an action that hiteos heiprofile, like giving an attraction a negative
rating, orcorrectinghis or hemprofile, simple veot addition will be performeBor example, say thgerin

Figure20givesasandy beach anegativerainpe s ol i d |l ine is the userds ve
beach act Becduseyhd sser vaedathisonegatiielyector must be negated before ad@img

add vectors, the negative beach vector is transl a
vector from the origin to the negative and translated bmachwvor i s t he newasserds pr

displayed ifrigure21, this is a very drastic change from a simple asti@nweighting scale would be
appliedsotha, f or exampl e, the userd@ds vector only <chang
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Figure 20 Vectors Before Addition
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Figure 21 Vectors AfterNegation and Addition

4.2. Friends and Family
An important and popular feature of web 2.0 is social netwaevkioh enablassergo
communicate with and tradieir friends online. social network is an important aspect of travel planning
because many web users desire personal advice about vacations and travel from people they know and trust.
In fact, over 80% of travelers participaititey Tr i p Advi sor . com csuhereyt agvelet
online reviews increases confidence in decisions, makes it easier to imagine what a place would be like, helps

reduce risk/uncertainty, makes it easier to reach decisions, and helps with planning pleasure trips more
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ef f i cgGeetzel2D0y)&e combined and improved features from websites like Faastiook
Amazon.com to develop our own social networking tool so thatarsatsract and share
recommendations with friends, family and other travelers.

An original feature thaurfriendsand familypage offers is the Collective Profile Planner. Often,
people travel igroups however, each individual has varying interests and travel pref€tgluicen.also
add a different dynamic to trips because theyektreenely differemacation preferences than the average
adult.Our Collective Profile Planner meets the challenge presented andfanplytravelby finding

destinations and attractions that will please everyone.

4.2.1. Friends and Family Recommendations

Under thesogal netwakingsectionof our websitas displayed Figure22, usesinteract with
family and friends to plan trips and itinerariesfrigmels and famity ab di spl ays the wuser d
which the user acquires from frequent use of thesydtene r s can search through of
use the website and add them to their list. Userscanaalsee gor i ze their otravel bu
groupsof family and friersl For example, a user may create a network of people he works westwmrk
of his family. A unique component of the family and friend page allows users to interact with other users who
have similar profiles to their owhhe sectiom Vacat i on Destinations of Buddi
displays thes#her usersvith similar profiles as well as attractions these travelersWisitedis
convenienfeatureusersobtain suggestions frasthersuserswith similar preferences to their own. Users
can also input their 0FayvofriendseandTamidhastly, sels mayh at may
sharalirect recommendatiomsth friends or family membefisfeature i@ quick and easy way to obtain
trusted recommendatioalout travel experiences.

48 Gretzel Online Travel Review Study, Role and Impact of Onling 208Vel Reviews
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Divertimi

Where the world is at your fingertips

Wy Profie
Your Travel Buddies Your Favorite Travels
= . Upload Photos View Albums
Marrero892 (11) Plan Group/Family )
1) Venezia
Frank Joe Vacation i SanMarco
i Doge'sPalace
I3 sane Evan . + s il Hialto Eridge
2] Bassano del Grappa
sarah i Fonte degli Alpini
e 3 Eellno
Domine You i ValdiZoldo
Martha it Cadore
Andrew
e [ eon |
Share your favorites
Recent Travels to  Venice, Italy = Children
= ¥ - Recommend
Frankisin Venice, talytoday B isvers  BRosvers  Blovven Favorites
Joe traveled to Venice, Italy ‘:L 14-15years t‘: 16-17 years
onOct. 28th
Evan traveled to Venice, Italy
onOct 20th % s
i R | 7
Sme t emove a' Friends recommendations for you
Vacation Destinations of Bob recommends the city of
Buddies with Similar Profiles Verona to you
Bob  0math  Venice Joe recommends Harry's Bar in
A Venice to you
match  Venic
fron) s A Krista recommends the ity of
Joe SS%match  Verona Padova to you
ot S e Susan recommends the Corte Sconta
restaurant in Venice 1o you

Figure 22 Friends and FamilyPage of Divertimi

4.2.2. Development of Friends and Family Recommendations
We adapted thfeéend netvork concepfrom the popular web 2.0 site, Facebdedceboolas

displayed ifrigure23 is a web 2.0 social networking site whereasmemmmunicate with friends and view

the personal profiles of these friends

Dan CIanfrocco fsty has his new laptop snd can use internets! . o

Figure 23 Facebook Profile Page

Pesonal profiles include speci f i terestsnattivitresnlairthdagsn abou
education etc. Communication amongst friends is siniglergsn post comments theirf r i endds pag ¢
as well as send private mess&gexhookalso allows users\i@w recent activities of their friends. For
exampleysers araotifiedwhenone of their friends pasa new photo album. We have implemented these
concepts within owwwn welsitedesign byallowing our users to create neksaf friendsy i ew each ot he
favorite travelshare recommendationgh one another and vi ew etmveehctivitiesiner 6s r ec
addition to ideas taken from Facebook, our group also added features and ideas from Amazon.com.
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Amazon.com is depping website that uses collaborative filtering to offer suggestions to the user.
Amazon.com includes a section entileG,u st omer s who b o ugdsdisplayedirs i tem al
Figure24. This sectiosuggests items to the user baseati&item the useis currently looking and the
purchases of other users velteobought the same item. For example, if a user searchesfohe book 0Do
Make Me Think: A Common Sense Approach to Web Usa
I nterfaces: Patterns HDdheEDkEscghvefl BtPern pdaifoih De
WebUs abilityd bwkaubBeughthed Daosdsb lsohhtkhese bbeks.T hi nk 6

Customers Who Bought This Item Also Bought

K

Prioritizing Web Usability
VOICES) by Jakob Nielsen

Yoiododnds (24) $31.50

|_“ by

Patt r Efl
Jenifer Tidwell
oiniolnly (47) $32.97

Figure 24 Amazon.com Recommendations

Amazon.com assumes that users who buy the same item have similar interests and may therefore
purchase similar items. Divertingkes a similar assumption tregrswith similaprofiles will enjoy
participatingn the same travel activiti€acebook and Amazprovided a useful background for the social
networking component of our design.

4.2.3. Friends and Family Collective Profile Planner
Divertimi provides a unique feature called the Collective Profile Bidisglayed Figure25

When planning a group trip, useasadd friends or family membé&vghe Collective Profile Planner

Divertimi also providesgeric children profiles for both boys and girls of vaagrisangeBecause most
children will not have created profilgisertimi uses assumed characteristics of each age group and gender
in creating the generic profilégter adding family, friends, or children to the planner, Divedadghe

individud preferences of each fite in the group angkenerateanaverage profile for the entire group that
aims to accommodate the interest of esahber
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Friends and Family

Create a Collective
Profile

Drag friends youwould like to vacation with into the box

You

Jane
d;‘ 4-8years
E 9-13years

- Children
&1'3!/93“ Bﬁ.‘l—Bvears ﬁﬁ 9-13 years
tﬁ 14-15 ﬁﬁ, 16-17

years years

Figure 25 Collective Profile Planner

4.2.4. Development of Collective Profile Planner

We developed the idea for this Collective Profile Planmeghhcollaboration wifdr. Donato
Concato anérofessoMichele Tamnta Dr. Concatdorought foth the ideahat many travelers often
travel in groupard thereforegfferinga group profil®ptionwould be useful to potential toufists
Professofammasuggested thahildren drasticalljhange the flow of group travel and at certain age groups
children have similar interestsight on factors such as these allaw<olective Profile Plannty
accounfor themanydifferent dynamgthat group travel presents.

4.2.5. Implementation of Collective Profile Planner

The group profile is created by taking a weighte
system is empjed here to address issues like children. For example, even though there may be only 2
children in a group of 15, the two children vectors will command all others in order to keep all attractions
child appropriate.

4.3. Trip Planner
The Trp Planning compamt of the Divelimi website allows the user to plan customized trips
based on the profileghuser created in the Photoigan The trip planner begins at the regional scale of

49Michele Tamm&r of essor of Economics at the University Ca
50Dr. Donato Concato, Dirigente APT Provincia di Venezia, 2008.
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cities in the Veneto region and then focuses on the local scale of gigscifithin the region. The

foundation for this portion of the watedesign came from Google Maps. Through analysis of Google Maps
and in collaboration with Dr. Donato Conébamd Professor Michele Tamfihaur group created an

innovative trip planngdesign with many enhancements and specialized features used to customize the trip

planning process.

4.3.1. Trip Planner Regional Scale

The regional trip planner asks the user to input a specific city or region ghiovezest if the
user does not have aeaof travel in mind, cities will be recommended to the user based on his profile.
Cities are recommended to the user in the form of greenasrdlsplayed Figure26 The size of the
circle indicat e scittthermforpasiaege drsle iralitates acitytwith nfary attractiors that
match the user profiByd s pl aying the userds affinity for the
circle usersaneasily observe whichieswould be of most interest to them. tdssaralsoreceive more
information about the cities including popular attractions in the city rated by users with similar profiles

Divertimi

Where the world is at your fingertips

out each city! The bigger the circle, the more the city will be of interest to you!

(© Location: Venice c
| Add this city E Don't add this city

= How much you
et

2

Explore the Cities Book your Trip!

Figure 26 Recommended Cities Regional Scale

4.3.2. Trip Planner Local Scale

The local scale trip planner is closely related to the regional scale trip planner. The local scale trip
planner focuses on traveling to and from the destinations and attractions recommended by the Divertimi
system. The user can input a start and engbigaatich like Google Mag$e site then generates the
fastest route between these two pointsaggdestdiversions along the w&yversions are displayed as
icons in the location of specific attract@mshown ifrigure27. The shape of the icon indicates the type of
attraction such asmuseum, church, or shopping attracfidve size indicates how closely the attraction

51Dr. Donato Concato, Dirigente APT Provincia di Venezia, 2008.
52Michele Tamma, Professor of Economics at the Univeassly CFoscari Venezia, 2008.
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meets t he us er @sindicates therpece targye of taeatiractioh, eed lzeimd the most

expensive and green being the least expensive.

Divertimi

Where the world is at your fingertips.

Click on the icons to learn more about each attraction! The bigger the icon, the more the attraction will be of interest to you!
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Figure 27 Local Planner Suggested Diversions
Each attraction also has an information wireodisplayed Figure28 The information window
includeghe name and picture of the attraction, anatan umbrella indicating thheattraction is
accessible in thain, andags placed by other users. The information window also displays a general idea of

the timeconsumption of the attractioiniends who have visited the attraction, and an option to view
narratives in either video, audio, or text format.

e

he icon, the more the attrz

San Zaccaria Church

- Tags: church,
campo, nunnery
Price: Il Under 20€
Time cons.:
light

Anne has been
here

Narratives

Already been here 0 ﬂl)) E

<

T PRGN,
{ &

Figure 28 Information Window of Attraction

The user can add or remove the suggested attractions fitoraraiy By adding or subtracting

these suggestions, not only is the uaceomiadate ti ner a

hisnew selectionsor example, the usarFigure29chosetd e mo v e 0 Phisé#ink@rg Diviertinoi m

nowremovest or es s i mi | higitineragy anuipdates dhis profité represent a decreased

interest in higlelass shopping stord§the user has shown enough disinterest indhgls shopping,

Divertimi will remove the store from the map and no longer recomsignldr attractions
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Tags: shopping
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Figure 29 Removing Activities from Itinerary

Lastl vy, the information window includes a | ink
that the user has previously visited the attraction and itresindved from the itinerary. However, if the
attraction is dynamic, the website informs the usemoéxhibits or special events occurring at these
locations so the user will not miss out on an entertaining opportunity. For ex#igpie3idthe user
expressedhat he had already visited the Bieraradthe site informed the user that there was a new exhibit
at this particular museumhis unique option not onigforms the user about n@pportunities, but also
provides feedback to the recommender system about the exact attratiittrsest the useBecause the
user has previously been to the attraction, we assume that he or she will enjoy similai mtieciay,
the profiling system will then strengthen the use

| g Sl
Biennale .
= Tags: art, arsenale be of interest to you!

architecture, giardini

— Time cons.:
271¢ heavy

Mark and Steve

+ E have been here

Narratives

Y &UNE

' [}ut wait! Have you seen the
. new Out There exhibit?

Punt [ Send o= Link

[wore. J[_map | satelite | Terrain |

- e ‘ 2
Figure3d o0l 've Already Been Hered Feature

4.3.3. Implementation of the Trip Planner

The recommendations and diversions suggested to theetiszcore foundati@of the Trip
Planing componentn order for a computer system to provide personalized results similar to a travel agent,
it mustselect attractions that specifically meetth r avel er 6 s i ntihebackgreunds . As ex|
chapterthereare numerousiethods for producing recommendatida®m research and analysis, we have

discovered thahé best system is one that combines the elements of many recommenddB ayatmaof
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the complexities of these recommender systems, we will offer explanation on only the core of our system. A
compilation of relevant research papers is included in the Annotated Bibliography appendix.

Justasthe Photorganizer generates a véotaach tourist type, attractions also have vectors.
Whenever the user i s searching fpersonadctorwithechei on s,
attract i oFkighre3dl, thebtatkanmow représents an individual usertieetivegroufs vector,
and the blue dots represent the vector locations of several attractions. The white circle represents the area
closest to tkheclUsseserdsameat oractTTbnpfasdtieilehythe dot i s
more similar the attractidgto the userthe more the user will like it, and the larger theymmearen the
trip planner.

Figure 31 Matching the User with an Attraction

The vectotbased recommender system is only one part of the entire hybrid recommender system,
and it falls in section iii Bfigurell The resultsf the vector comparison will bembined in parallel with
content based filtering and collaborative filtagiatems to produce the final reshibre research needs to
be done to determine how attractions receive profiles. The following are some of the methods that were
briefly explored: the attraction takes on the profile of the user who submitted it, and is then altered as users
interact witht. Secondly, the profile could be inferred from the average of the users who view and comment
on the attraction. Finally, the system could obtain a direct categorization from the user during the submission
process.Through a thorough evaluation, tlestomethod for determining the profile of attractions will be
discovered.

4.4. Booking

When a planning a trip, travelers must book transportation, accommodations, and any event tickets
needed during their travedsir design offerall components of the bdok process in one website. Our
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welsitedesign is similar to popular siteshidels.com and Orbitbut alsoincludesinique components

and featuredevelopedhrough collaboration with Dr. Donato Coné&ato

4.4.1. Enhancements of Booking
The booking procesdten occurs in cycleEirst, he traveler finds a convenient flight, but theen

receiveinformation thahishotel has no vacancy on the necessary the dates of travel. The user must now

find a new flight in order to be able to staliedesired hal. After finding the appropriate flight and hotel,

the user may encounter a regional transportation issue like train schedulinginoe ardyeoncerivhich

would cause them to once again start the prfogesthe beginningBy combining all stepgdrone

website, Divertimi will be able to do in seconds what would have taken the traveler many hours of searching.

Figure 32 Booking PageFinal Itinerary

Divertimi approaches this planning nightmare by offering unique travel packages customized to the
user &8s i nt dinstinputsdates of travElhaed anysemstingcommitmentdike bookings or
conferences. Next, the system looks at eaeimdiyathers the attractions and events that would most
interest the individual or group. Divertimi compares the number of interesting attractions and events offered

with the associated cost of travel and accommodadtitimsn determines the most atfable trip that

53Dr. Donato Concato, Dirigente APT Provincia di Venezia, 2008.
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