a a 4
ANITUNUD
A
L3N
o ' A ' Y] ~ v A LA A4
izuuﬁuuﬁuumiwmmmmuuﬂﬂaiﬂﬂ%mmﬂuguumauW@ﬁmmu‘n

Personalization Travel Support Engine Using Reinforcement Learning

Tagy

2n

Uy AUTUY

=)

(=)
)
Kol

Y5 4R1G]
% a A @ a @ s
UUNAINYIAY UH1INYIDUNHATAITANT
4 S 1 (a a o A A A 2.
Lﬁ@ﬂ'J'liJfﬁJ‘]J“iﬂlLLﬂ\?ﬂiiUuiUuTJVlfJ'lﬁ'lﬁ@]iiJﬂ'lUﬁl“ﬂ@] AMIIMIADUNIUNDT)

N.A. 2548

ISBN 974-9830-15-6



s V I d
TususeINeHNUE
TUNAINGE HRINENABIDHATAITAS

= ar = = a 7
IMNUIFTATUUIUUNGA _(3_?1U1ﬂ'lﬁﬂ'€]l]W’]Llﬁf’J‘;i_)

Y

Innmineuime; INOMIADURINDT

M MBI

- o 1 =1 1 3/ = 9/ A 4 ¥ o
19949 FTVVETUVAYY ﬂ'lﬁTlﬂQLW(I']T.T'JH'IJﬂﬂﬂTﬂﬁltl‘lfﬂ'ﬁﬁﬂuE!lUUiﬂuﬂﬂi'ﬂ!“u'ﬂ

Personalization Travel Support Engine Using Reinforcement Learning

[

FTEY e ¢ A
UNIY HIOWAY dAUDUU

Tanoaniusoulae / aé

szsunssums
( $9NAATI9TTOUIAUIY #331A, Ph.D. )
-~ /
NTIUMT .. GO0
T 4 - a o
( Avusans19sdogal ouns Inlsend, PhD. )
pIsSUMS o
Y o o =1
(.. HwmaeinsdunIndig neuan, MBA, )
Wanmnanin I
1 = o
( AH0rmans 191309010 A3531UUN, M.S. )

TamadIngas HHINNFUNEAIAITNISUI0WAT

AMUAYMNAING DY

' =
Wi A0 dhew | NAOH



=) )
ananssudszma

4 J a
GISJJ'IWL%'PUEVU@UWigﬂﬂli@Qﬁ'lﬁﬁi'ﬁniﬂ AT.IUINUY f3ona Uses1unssums

S A vy

4 a o 2 A Y o o
Wel. 93 @u‘ﬂiulWIifl]u NITUNIIIVUBDN u’l')’lIVlﬁ’li’liUu Nnovilan Vl”lﬂﬂimﬂ‘ﬁmuuzm

)

=

=< AN Yq Yo (= Yy a a 4 0 & ' vy
ﬂiﬂ‘]&l'l‘l/lulﬂch’iﬂ'll]iﬂ‘lel'll!,ﬂ?.i@]i?i]uﬂll"ll'JVIfJ'IuWLl‘ﬁ %uam%qmﬂﬂmﬂﬂ

1 1A A A Y ' A Yo o
VDUBDUAWU AUND ALY W LATINDU €] ‘I@ﬂﬂu‘lflﬂ’ﬁ]ﬂslﬂﬂﬁ'm"lﬂﬂlﬂﬁ@ Tnnasle

Y o o Aa a 4 o < '
%LlugllﬁgﬁUUﬁHUﬂ'ﬁﬂ'nﬂﬂ'luWu‘ﬁi]ua’l!ﬁfl]qa'Nllg‘ll

v A a a d 1 dy =2 A A 1 1 ]
ﬂiﬂfﬂfueummmmmmmwumamu i]?.iW\ﬁJLWfNGl,G‘I VOUDULIA AUND AULY Lag

s ' Ay ¥ o v =]
ﬂﬂl'li]'lifﬁ@ﬂ‘l/l'lu ﬂ”lmwmmmmmaauiwummg%umi’l%i}ﬂu

J

WAg gAUTN

WUInY 2548



Ay qautudl 2548: sevvafuayumsreaiisadaymae TaoldmsSouduuy
Soureindiud WSyaninomansumiudia (Gnomsaouiuaes) a1
Inmsnouiiuaes madrimnmsneuiuaes Uszsunssunmsfitinu:
TOIMNAATINTIOUIAULY 331, PhD. 53 e

ISBN 974-9830-15-6

s : ° ' 1 1 = ' a =
Tuilegiiuesdnsiimsaaineou larfedramsnats doyadie 4 Hogludy L
o o q Yyq ¥ Y ¥ Y 2y Y = 9 Y <
Tuumena lddldaudedldomluditadeya msmideyanasefuanudosnisi
Y o & 4 A [ o ' A
lann dntudatims lnagninisaataunuanuidludiuiyana (Personalization) Hiof
< ' & & . '3 o
[TUNTINTAAAUVUHUIABN LI (One-to-One Marketing) 1AUDIAATHINITANIUIY
wAnTsuvesgn andeyaluedauaziligiu msinnong@nssuvengugndies

° ; o ° s ¥ a 4 v v 9y ¥
i lgmedann duauedufuazmivimsinsamuanudosmsvesd1413

y ¥ v
lumsfinaisilssuumivayumsvieaiisaduyana (Personalization Travel
o 3 = . : aa
Support Engine) gawannyulas1dnalnnsiSou (Machine Leaming) nougunsisunasy
4 o ' o { o as
tun (Reinforcement) fudnuuzswMsoanminnlFlunsiannuailivosdls
Tdud szozna1 aod Mmgega mdiga uaz Uszianvesmsvieaiion. maduuives
' ' ' = g q v a Y a s
srvuuaihy 2 dau dwd 1 idlumsfudeyanganssunmsldaunasSins i
aulesieswmsvieaiion s vaidldhasldny dait 2 Jdumsnihilszidnemsdeya
vosfldianua mmmummammmau“lwmﬂaumhqmmmmaﬂymm5’wﬂaaﬂu
Taun erguaziwet uanmnuﬂﬁmwuﬂmumunmmﬂmaﬂym groufita1fTia
wasuwlaslamumgdnssumsidou ildsumionimniion dundeanussanuazaunie
. i d " 1
a1 luiiniiu fdunnnd1 mssmualdsniminvesnadnuassiomsveuiieniidne 1n
A gy & e d o d o s ay o 4 4 =
nsnaassnyuiielgAnhminnAounlaswihld smdeanudfiss anuszan way el

a

= n' J o = -
HAWUU I.Vﬂ(ll"il‘u‘I'Tf‘l\‘!ﬂ'lﬂ'iﬂ"h!‘;’lJ 47.06 % 30 % U0 39.64 % fvaay

gﬁ‘\ Sau.?aiﬁ /ﬂ ol U 05,9544

o
R‘\UIJU'HE]HEW] auiladadsssunssunis




Pisit Sukonmanee 2005: Personalization Travel Suppoit Engine Using Reinforcement
Learning. Master of Science (Computer Science), Major Field: Computer Science,
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At present information technology (IT) plays an important role in working
environments, many organizations use IT as a tool in making their business run smoother and
competing faster in the market. During the past few years informative web sites always
containing a great deal of information have been introduced to users. Personalization is both a
strategy and a marketing tool. By using historical and present information of customers,
organizations learn and predict customer's behavior and develop products and services best

suited to target customer.

In this study Personalization Travel Support Engine is introduced to assist and
recommend traveling information for users. It is another means to offer the information that
matches the users’ interests. This system applies the Reinforcement Learning to help analyzing
the customer behaviors and studying customer interests. Trip features using in the system
learning include trip duration, maximum cost, minimum cost, category, and country. There are
two learning approaches using in this study. First, Personalization Learner by User Behavior,
user profile, user behaviors and trip features will be analyzed to find the unique interest of each
web user. Second, Pemonalization Learner by Group Properties is learning from all users in one
group to find the group interests of travel information by using given data on user ages and
genders. Results show that using weighted trip features improve effectiveness and increase the
accuracy of the personalized engine. After learning, the precision, recall and harmonic mean of

the system are increasing 47.06%, 30% and 39.64%, respectively.
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Precision =

AUNI5N 2 AMANNNYS (Dunham, 2003)
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Recall = 3)

{ < 1
Tagluaunsd 3 Wumnnuseanveansmanuaulovedld
. . S o ' 4 4 4
No. of Clicked trips tTuduansenmsneaiemmauaignd 4iaen
. . S o ' { °
No. of Clicked Recommended trips 1T udmausiemsneunerszunuuzimazgnd 15

A
asan

31)3%in 11 (Harmonic Mean)

1< o 1 1 1 1 Y y o
Wumsimanuies uag ﬂ'Iﬂ'J'liJi‘éiﬁﬂiJ'l'ﬁ'lﬂ'li'JilﬂULVd\I{@'JG‘Iﬂ'J'IiJQﬂg]}@QGluﬂ'Ii

nauedoya Taena liisenhawelvils (F1)

_ 2x precision x recall
precision + recall

F1 (4)

aun159 4 81 13HANY (Dunham, 2002)

{ < 1 a
TagTuaunis 4 Jume Twiia Tuvesmsmanuaulove s 14y
o < 4
Precision (T1A1ANMNEINNTUNTN 2

< ! = A
Recall 1Jumanuszannnaunisi 3



d ad
gUnsaiuazIzms
aln3al
1. Hardware : Pentium III 450MHz, 256MB of RAM
2. Software : PHP
3. Database : My Sql

4. OS : Windows 2000 server, Apace server

ad
2)iiil k]

TumsAnpimshnuvesszuuamivayumsneaierduyana lautinsnaaea
= 1 oA & g 3 9 a ) ) oA
panilu 2 dTagadunviailumanudeyanganssums lsanu tazveyasiemneung?

o v a s 1 A AYqg Yo o qY oA
uu@1611@Ha”hhmiwwmmmmﬂwmiwmimqmm U mmzmw%maﬂmm FIUNTON

U
k4

I o wa ] ] ' A . 9Yq 9 o o = v
Lﬂumimﬂizmmﬂmmmaga‘nmmm (Transactlon) ﬂlﬂﬁﬁjiﬁﬁﬂﬁﬂﬂﬂﬂ'lﬂ'liﬁﬂuz'ﬁ'lﬂ')'lll

Jq 9 vy v ' 999 9 =* o .
aulave s lvandrenuauiinve nqui lvad18ARIAU(Group Properties)

Personalization Learner by
User Behavior

[
Personalization Learner

Personalization Learner by
Group Properties
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Personalization Ranking ‘

0 5 Tnssardvesszuumivayunsveuerduyana



16

TagTnseaswesszuuaivayumsnouisrdwyanatlsznou ldae 4 daudslunmi 5

Ns5Aa deﬁuvﬁ%’ (Interface Web Site)

1 Ao A 1 v oYY A I 9 ) 99 ¥ Hd999 o
Wudrunihmsdaaenud lgmenuteyams lsanuve sy Tasng oz siin
= Y q9 A A A ggy o ¥
aanzliewan 15911 NFoH 19 (username) 1AL IHANS 1H1U (password) Tagnson

a Y q 9 o &
i']ﬂaglﬂﬂﬂﬂ'ﬁmnslﬁ]f\ﬂu@\iu

¥o E;’J:Elﬁlgf! (username)
2. SHANIU (password)
3. Feuazwwana
4. 01Y
5. WA
A & o o
6. maguazmaﬂmﬁwm

A 1 d'
7. aentsuananuaulalumsneunen

Pigase fll in the registration form, note that all fields are mandatory

Username: r— *
Password: 17 =
Firslname:j— *
Lastname: ]7 L
Age: [— *

Ben: m L

Email: ]— *
phone: [

Address: =
k-
Member Interest
™ Scuba ™ Outbound

™ Snorkeling T Trekking

[T Eco Tours ™ are & Culture
7 shapping I wildlife

I Rafting T Health

[T sightseeing [~ Beach holiday

A ~ Y q9g s
NN 6 Llﬁﬂiﬂﬁﬁfl‘lﬂ&mfJutleﬂfIfL’J‘]Julcli@]

{ = J o v { 1 o
il 6 naasmsasnzDond 1990 Tad dmsvd ol Tasszuun

3 9 Jq
M3 uToYavo 1%
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ategori | Gold Coast WOW Package {incl. air ticket)
* Homeg Departure Date ;As per flight schedule
o Art 8 Cult!JI‘Q - Duration 14 days
+« Beach holiday # Price '23800.00 - 31500.00 Baht
. Egg !gug;
. ttanlt.h More Info Bookmark
« Outhound
. Raﬂln Perth WOW Package (incl. air ticket)
: Scuba Departure Date | as per flight schedule gl-!l‘ation:a days .
Duratiun 4 days rice S3600.00 Baht
] S_ghige_ing ' ¥
5 sf,m-kg:m :20300.00 - 31300.00 Baht More  Bookmark
. Maore Info Bookmark
L]
mMelbourne WOW Package (incl. air ticket)
T Departure Date | As per flight schedule
- Duration 14 days
+ Australia | Price 124000.00 - 44100.00 Baht ESEESEE.
» China . tare Info Rookmark Duration: 2 days
» Combodia Price  :5000.00 8aht
B e More  Bookmark
~
MNN 7 "U'E]iJﬁi'lfJﬂ'lTl/l'fNWlfJ'J

A 3 4 ° ' a 1 @ Y
NN 7 L‘].I“LlL’J“]Jllf‘limlﬁﬂﬂﬂﬁ‘I/INTL!Gluﬁ’JuGII’E‘J\‘1I‘]Jiuﬂiiw]ﬂﬁ@uﬁgﬂﬂﬂﬁﬂlﬂyﬁ

. d o 1 H
(Interface Web Site) Tﬂmﬂumimmua%’ayaiwmimuﬁm
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Trip Information
Overland from Thailand to Cambodia via Trat & Koh Kong

Trp Cade

Destnaton - Combaodia (Fong Island)
Price 14000 00 - S5800,00 Baht
Duration & Days

Trip Description
Day 1 Stand at Had Lek, Trat prownce (Tha border) and transfer to Cham Yeam,

Eoh Eong province (Cambodian border) 1 Lunch Boat tnp to wisit Mangrove Forest
and Ashing willage 1 Dinner and overnight in Eoh Eong, Cambodia

beal | LD

Diay 2 Breakfast at the hetel | Early mormmg transfer to Koh Kong puer for departure
to Sthancuk Ville by speed boat at U7:00 1 Amval Sthanouk Vile and transferto the
hotel for check-in . anch 1 City tour and leisure at beautifil white beach | 1 Dianer
and overmght m Sihancuke Ville | Cambodia

beal B LD

Day 3 Breakfast at the hatel 1 Vistt Floh Fong hMarket 1 Transfer to Foh arport for
departure. Bight to Phaom Penh 1 Lunch 1 Phnom Penh City Towr to wistt Siver Pageda
and Manonal BMuzeum 1 Dinner and overnight in Fhnom Penh, Cambodia

Mea . BLD

d‘ 9 = 1 d'
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NN 8 L‘]_I‘L!!,’J°1J‘lcli@l!,!,ﬁﬂiﬂﬁ‘I/INTL!’d’J“L!61]@\‘1I‘]Jiuﬂiﬂ@]ﬂ@]Eluﬁgi]ﬂﬂﬁsuﬂy,ﬁiﬂﬂlﬂu

mindueswazideadoyarouien

fssuInnwiuaivunna (Personalization Learner)
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of old Coast WOW Package (incl. air ticket)
* Home Departure Date |As per flight scheduls
o Art & Cult!Jm Duration 4 days
» Banch balids Price 123800.00 - 31500.00 Ba
: Eco Tours More Info Bookmarl
s Outhound
= Rafting erth WOW Package (incl. aip ticket)
» Scuba , i
. 8 i Departff@Date | as per flight schedule
« Sightseain Du.ratil:ln 14 days
= s,fmkgungg Price 120300.00 - 31300.00 Bah
« Trekking More Info Bookmark
» Wildlife
elbourne WOW Package (incl. air ticket)
: Departure Date | As per flight schedule

: = Duration 14 days
s Australla ‘| Price 12400000 - 44100.00 Bahj [N
= China > Maore Info Bookmark Duration: 2 days
+ Combodia Price  :5000.00 Baht
. ﬂ&ﬂ.ﬂ.ﬁﬂﬂ:ﬂ s Backn
i tmdnwnaria

A ' A A ~ Y ° 9q ¥
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3. doyanganssums I9eninTadvoad 14 (Transaction Logs)
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1. MaATentsya (Preprocessing)
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2. MinamaenUeya (Data Selection)
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T(m) = (flly-.-y flky-.-y fily-.-y flj) m= 1,...,M (5)
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yHuaN 11auth (Trekking)
FUAN 2 INYANDI (Sightseeing)
v Y
YUAN 3 AW (Snorkeling)
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¥UaN 4 neuNneIn1915znd (Outbound)
A d‘ 1 d‘ a [ 4
AN 5 NOUNGAFIDYINY (Eco Tours)
¥uaN 6 Aalzuaziausssy (Art & Culture)
P = .
AN 7 ¥9V14 (Shopping)
YHAN 8 AOUIN (Rafting)
AN 9 NOUNGAFIGUNIN (Health)
¥HAN 10 NOUNeIMNLA (Beach Holiday)
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