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PERSONALIZED RECOMMENDATION MODEL/ CLUSTERING/

CLASSIFICATION/ RANKING/TOURIST

Currently, the websites for tourist attraction recommendation usually aimto
classify those attractions based on various aspects of tourism and to present the same
content to all tourists. In fact, the suggested tourist attractions presented in such
a manner will be too wide scope, as direct result, tourists cannot find suitable places
for their preferences. Therefore the objective of this research is to develop a
personalized model for tourist attraction recommendation by using different
techniques in data mining such as data clustering and classification. Those data
mining techniques are applied forpredicting similarity among travelers.Furthermore,
several existing ranking methods arecombined to rate tourism attractions and build
personalized models for tourist attraction recommendation. Four ranking techniques
have been used to develop thepersonalized recommendation models which are
(1) Modified Cosine Similarity Technique (2) Modified Ranking Technique
(3) Modified Rating Technique and (4) Modified Analytic Hierarchy Process. These
techniques is analyzed and compared in order to make further development in a
suitably personalized model for tourist attraction recommendation. The most

effective technique will be applied as the personalized recommendation model.



The first part of the research shows the results of performance evaluation of
prediction modules for similarity among travelers between J48 classification and
PCA-NN classification algorithms. The experimental results prove that the J48
classification algorithm is better than the PCA-NN classification algorithm.

The second part of the research shows the performance comparison of
personalized recommendation models developed by combining the J48 Classification
algorithm with the four ranking techniques. The experiment is designed by
comparingthe difference between tourist attractions ranked by 200 travelers and
tourist attractions recommended by the recommendation model. This experiment
considers tourist attractions where travelers have visited and rated with3.5, 4, 4.5 and
5 points, as well as, tourist attractions whereare ranked by the recommendation with
top 5, 10, 15 and 20.

This experiment results reveal that the personalized recommendation model
developed by Modified Cosine Similarity Technique is more effective than other
ranking techniques. Furthermore, if one changes the rating scores or the number of
differently top-ranked tourist attractions, this model still produces more precision,

recall and F-Measure.
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A ~ I a A v o Jdo A
NNgUN 2.6 988 X (X, X, ..., X iluduna ilanuduiusiy ynitu
J 1A o o A 1 Aa
w1ine nuy bigadu Tages laileddumsnszdu fnen  dunnyluigadu

(Non-Linearity) aums# 2.13 uag3il 2.7

net = xywy + xowy + xywy + x3w3 = YXxw (2.13)

Output
y
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' Y ax o Ay L. A an
nanlagagludl Fmsiuniloddoya  (Data Mining) AN
o 4 @ v ' o v o J
Uszuradoyasuanuin e dadondoya dangudoya Swundeya innuduRus 590
4 o o 1 1

lufamsugiuny ( Pattern) vosdoya tiveti1u 195 Teani Tuduais o iy msnauwu

4 1 1] v A a o dy vq 9 a [ A 9
mMInensal wazmsreaivayumsdaduls Tasnuiseilaldmain  msdadendoya
9 v A 4 . @ J . o
dMSUAATIZH ( Data  Selection)  M3IANGUTOYA ( Clustering)  wag M3 wunYoya

[

(Classification)tie 19T unsianguiinneuierniinuanuazadiendnu

a d‘ U U U N 1 d‘
2.3 !ﬂﬂuﬂﬂqmuﬂ1§§]ﬂ6uﬂﬂﬁﬂ1uﬂﬂ®\3!ﬂﬂ?

'
A Yo v

maian 1 lumsdadinuaoiuineauneanianiulaena luIuilegiu 1dun msia
Jd v o w . o v .
anuiiiounnnTaland ( Cosine similarity) 115998191 (Ranking) M3MMUAGATT (Rating)
4
o w o Aa A 4 g | a (]
NSZUIUMTNUFIFIAUAT1ZH (Analytic Hierarchy Process: AHP) tazmain lumwizyana

1 a = ti' 1 U U 1 Liy
(Unpersonalized Technique)TﬂEJLLG]agW]ﬂuﬂllﬂiz‘UTL!ﬂ'l'i'i’l!!,@ﬂ@']\‘]ﬂlmﬁﬂﬂulﬂu

a [ d
2.3.1 maiamsiannuaaenuulalaa (Cosine Similarity)
v v o A A 9 ax @ A J .
MIvAdUSVADIUNNUNIAWITMIIan N ouun 1a Tayi] (Cosine
Y [
N . . o ] 9 % 1 o o o
Similarity) 12 Yuaou fio 1) ManUTIVIIMToYaNMINNEUNEI Az 2) MIMUIUMIAIAL

ANUAAYVRIADIUNNOUNYD

M9 2.1 aegeszauaNusouluaa anIUNNoUNgIVDNI NN BN

L o &
upNoAUNe?
B A TR IE(]
aaIuNNa N HpNoUNe
1 2 3 4
iwhvisne
1. oYaI3aRIgIU 5 45 45 5 4
2. Us1EnAunLeg 0 0 4 4 0
3. 3AgNEIUM 4.5 4 0 3 0
4. Jaraevio Ia 0 4 0 0 0
5. 3Afa1a0Y 0 0 3 0 45

2.3.1.1 M3HUsIVTINTeyanIntinMRaNy)

9 A o 9 [T A ~ 9 ax [ A
"11’é)ll’ﬁ‘ﬂu11|ﬂ,‘]mTiﬂﬂﬂuﬂﬂﬁﬂ1uﬂﬂﬂﬂ!ﬂ&l’)ﬂ’)ﬂ’)‘ﬁ N1IIAANUINTNDU

£

L4 . . )] < o 1 A A A o A
LL“]J“]JTﬂllG]fu (Cosme 51mllar1ty) Gl‘]fﬂTiLﬂ“]JLL“]J‘]J’LT’E)‘UﬂHJmﬂuﬂﬂmetl’J‘i/]!,ﬂEJU];‘]JL‘V]EJ’JENETE‘ITH‘V]
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] ~ [ [ = @ 1 A vy @ 1 A o
nouneIMeludaniauasssau lagalediesluasian 2.1615])'511633%11‘1ﬂ1/lf)\1!1/18’3%1u3u 4 AU
£ o I Y ] o dy
Faanvauzuvvaeuums szduanureulugluuuazsuuy dall 5, 4.5, 4,3.5,3, 2.5,
[ - A A A A 1w A
2, 1.5 1 uag 0 TagazuumIny 5 ﬂ@%ﬂﬂiuﬁﬂWHTIVI’ENWIEJ’JZJ'IﬂVIﬁ;@I ASUUUNINY 1 7D
A A Y A Y A ] A A c?/l
%euiuﬁmummmmmuaquﬂ uagasuuumIny 0 ﬂ’e)”lmﬂﬂulﬂiuﬁamvmmmmuu il

Taglminveunedszyseauanureuluaniunvewuien

23.1.2 Msannamsinuanudnyvesamunldnuinno i)

YY) [ { Y v Y] 1 $ a I
lumsdaduduaouninuinneunsuthvinsueanaiin -~ mida

A 7o ' A Y A A ~ oA o
anumiounuy Ia sl feududssimsaouoiuanurseu luaoiunnouneus AN
o 1 A A Ay v Yy v w o o o , v = o
WnneaneInudy 9 nlamusiusin 1Auds ndniiwi Tasmsmuiaminnuadenany

' v ~ v o 1 ~ A ~ A g a o ~

s nainveahenthvineg fusinneaneinudy o NngnaannuAaURgIRUTaIUN

1 d' 9 9 [ 9 =3 [ d‘
VIENWI‘(’J?”l’J Tﬂa“lcmzu,uuﬂmwammqmmﬁmmmmwﬂm ANTUNITN 2.14

X*Y

Cos(X,Y) - (2.14)
[1X1| * 111
A
110
1 9 2K o
Cos(X,Y) = MANUAALAAINY
X = szauanuyen lutsaz ao1unveainneaneuihwine
Y = szauanuyeuluunazaa 1unued Unnounguaazaun

L} Ll = 5 v 1 d‘
@Eﬂuﬂ@mﬂﬂ’llﬂ‘]_luﬂVI’ENWIfJ’JL‘fhﬁiJTEJ

XY =X Y )+ (XY )+ (XY )+ + (X *Y)

Xl =yZx

fegalumsmuiarmmanuadiendinu sernainneaneuthwine

[ o 1 A A 9 A ~ ~ =\ [ dy
nudnneunednud 1 laglsazuuuanuseuaaiunneaunedn 1-5 YnseuIUmMIALl

A

Waneuneuthuine o X =(5,0,4.5,0,0)

Waneuneaun 1 A0 Y =(4.5,0,4,4,0)

Lﬁlﬂ
X #Y-(5x4.5)+(0x0)+(4.5x4)+(0x4)+(0x0)=40.50

|IX||=+/5% + 0% + 4.5° +0° +0°

=4/70.25=6.726
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IY1|= V4.5 +02 + 4% + 4% + 02

=1/52.25 =7.228

Y
v @

JUU

Cos(X,Y) =

40.50 _40.50

= =0.832
6.726 x 7.228 48.61

PR ¥ =2 o Vo A v o A
i]gvl,ﬂﬂ'lﬂ313Jﬂa’lﬂﬂﬂQﬂu53%')1\1”ﬂ1/|@\1!7|8]&ﬂ’]‘ﬂ11’]8 NUUNINDIUNYD

A Y yas o 1 1 £y o 1 A I ' qa:
AUNT IN1NUY 0.832 Iﬂﬂfﬂgﬂl"]ﬂ‘ﬁﬂﬂﬂﬁ'I'J’Vﬂﬂ'lﬂ’)'liJﬂﬁ'lﬂGU@\‘luﬂTlﬂﬂﬁﬂEJ'JHJ‘Llﬂ €] NYUA

MIN 22 wamIdandieaadnuszrnainneuneuihvune vaziinneaine)

M3Ianagvaainno e AZUUUANNANYADS
Wnveaneudhvuie: inneuneInun 1 0.832
Wnveaneuthvie: winneuneIAun 2 0.497
v 1 ~ o ~ ~
Waneaneuthvuie: wWaneuneInui 3 0.809
o 4 a4 2. /,

Waneaneuthmuie: wnneuneInun 4 0.493

o Y1 v = o 9 ° "2 ¥
’ViﬁNﬂTﬂVlﬂﬂWﬂZLLuuﬂ’NNﬂﬁ1ﬂﬂﬁﬁﬂulm’) winzuuuvaIi w1y

v ' Y
lumsmarwuanudingvesaouineuiion lasldisnmsnasmmunninimin (Weighted

Sum Model) A4@NN15N 2.15

A
I¥\)3)

Ai\NSM —score
m

W.

]

n
WSM —
A score _ ZWJ aij (2.15)

=1

d. 4 4 4
AzuuuYea IUNNowneIN ilaeN i=1,2,3,....m

0 40 4 J o 1 A =
i]1147]1!ﬁﬂ”ILl‘1/]‘1/]i’)\1L‘V]EJ’JVIQWN@(iU@]TJi’JEJNH?EﬁﬂTHVI)

AZLUUANNATIBATINUTZH NN aneuthviane

o a4 4 4
wazdnneuNeInun jlaen j=1,2,3,....n

n

3

[ @ ' A :/} v i dyd
= NUIUUNINBDUNYINNTIUA (11!@17]@8%11!?16 4 AU)

o A0 A A A o 1A =
TEAUANUYDUADIUNNDUNYIN FBIUNNDIUNYIAUN



28

TAgNATMWAZLUUYDIADTIUNNDUNY) LAZDUAUANNTIAYVDI

v v 1 Y v
aounneuneId ST nounenthruey uaaIfansan 2.3

M9 2.3 @9g19MIAUIUMIRIALADIUNNDINY

1. 4 nneaiien Wasau Sucy
aouNNeAne? —— P
1 2 3 4 P aOIUN
aoun Do
M« . MNonen
ATUHHANNAAIBADY 0.832 0.497 0.809 0.493 i
“ey - 4.5x 4.5x 5x 4 x
1. 9Ya1I3INIGIUI 12.113 1
0.832 0.497 0.809 0.493
0x 4 x 4x 0x
2. UsreEmrunug 5311 3
0.832 0.497 0.809 0.493
o - 4 x 0x 3x 0x
3. IAgNEIUM 5.824 2
0.832 0.497 0.809 0.493
o , 0x 0x 0x 0x
4. Javianane Ia 3.328 5
0.832 0.497 0.809 0.493
o 0x 3x 0x 45x
5. Jafa1any 3.710 4
0.832 0.497 0.809 0.493

anl

fodemsiuIanzIULYIaD UNNoUNIN 1oya1IsdnIgIuI
ATUUUANNFOUVDITANDUNGIAUN 1, 2, 3Ua2 47D 4.5, 4.5, S1aT 4FIA1ANUAAIAAINY
sennainneanenthrnedinneaneInuin 1, 2.3 uag 41N 0.832, 0.497, 0.809 LAY

[ Y
0.493TagihAazuuuaue LY NinNeuNeInuiuA NI minAd AN UTEH I
v 1 d‘ % % 1 d' 2 dy
Wnneaneuihrinefuinneaned dati4.5x 0.832) +@4.5x 0.497) + (5x 0.832) + (4x 0.493) =
d! 9 d‘ LY fK o 1 o d'
12,1133 Idasamazuuuannigamiiny 12.113 2edasgludwud 1
1 I~ v v W d‘ 1 d‘ 9 a dy o o

aeha 15nay lumsdaduduaaunneuneIdramaiini #1lasnsiin

azuuuaNuyey luunazasnneuneveinneuneuth e uaziinneuneln
N A u oo o 14 . A1 4 ~

nfSeufesuiu daiu ninneansuihvine lunelaamnneanelame sziazuuu

QS/' [~ Jd o Yy 1 9 a dy v o w A A 14
ﬂ')'liJ“If’E]U“VNWiJﬂHJuﬁHEJ W1ﬁlﬂulﬂﬁ1ﬂ1iﬂsl°]ﬂﬂﬂuﬂucluﬂ1i%ﬂﬁ1@1Jﬁﬂ']u‘1/l1/l@\‘1!,‘1/1EI'JUI,@

2.3.2 mAHANIIAa1AY (Ranking)
v v A
msiaduauanIuineuieIdematiansInd 1A ( Ranking) 1 990yanin

Y A 3 S a J Iaq Y = A A &£
EJ!GKEI'J"]ﬂﬂluGI,uﬂ'ﬁ‘]Ji%N'JaWﬁ immijmmmiwwmmmﬂﬂumiLaaﬂﬁmu“ﬂ‘ﬂmmmcﬁw 4
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9

@ Y Y <] o ' oy @ 4 o 1
VUADU ﬂ\iﬁ 1) ﬂqﬁlﬂﬂﬁjﬂﬁju%}ﬂya 2) MIANUIUIATUINUNUDIUNUMN 3)NITATUIUNIAN

v

o Cd v [ v ti' ! ti' d! =S =) 3 1 dy
IV UNVOIASLUUU LA 4) fﬂﬁﬂﬂaW]‘U’dﬂTL!ﬂﬂ@ﬂ!ﬂﬂ?“ﬁﬂuﬂﬂa&ﬂﬂﬂﬂ\iﬁ@ul‘lJLl

2.3.2.1 MSHUSIVTINTOYA

) A o B A v o o A9 a &
GU@%lj'm/lU1N11ﬂ51ul%ﬂUﬂﬂ1§§]ﬂﬂ1ﬂU D VDUAAITUAAL UUDN

U

1 2
A

Aoy iddomnusaldlumsinsananiiveuio lufitwondesnafios 5 s
Usznoudas INaaTRINT TN NI A8 1HIBANNAZAIN INAITB 11T I IA Lasinwa
aNulaoasy

TasdeyannuAaiiu 18un mslazuuuanuiineuiisaamnaaims
Ussiiiuitldmmun 3y Tﬂﬁ%ﬂ1ﬂﬁ’ﬂzuumfuulﬁ’ﬂﬁ”uﬂqqmmmﬂdauﬂixmmﬂ'w 5 5@

J a Q( % o 1 oy o [ Y
aununueRLAIN (Likert Scale)(Allen and Seaman, 2007)@?qmwuﬂmumuﬂﬂzuuumﬁ

= o ] by Y
unatiuluszauuniga 1hazuuy 5 azuuu
= o 3 %] Y

Hnantuluszavun liazuuu 4 AZUUY
= o 3 ] Y
Hnamtuluszauthunaie lvazuuu 3 ATUUY
= o 3 o Y Y

Hnamiuluszanues lvazuuy 2 AZLUY
a o 3 o Y P Y

v luszavilosnga liaziuuy 1 AZUUY

&2 o L] 9 Y A A 4 a
Gmm@mwauuamﬂﬁﬂmuuﬁmuwmmmmmmmmmsﬂizmu
A A [ a £ 9 = [ = 43 L] v A
ADIUNNDUNYD LUTAIAIATIT NN 2.4 FIDASUUUUAUNINY 5 WU mmmuu@g”luimm
9
= d v 1

N LazAzIUUTND 1 nanens inasiiuedlusedudvosiga dmsumnaaian i1

AZIUUTA WA 5 HUNee TIAYNNEA AZLUWMING 1 18D IR

A1519h 2.4 ﬁaasi”mﬂzuumlmﬁamﬁvimzﬁmmumm@ﬁwﬁ'ﬂ

naan/ ) F931n AN
P Nonssu 21115 | 1M .
amuNNo AN ANNATAIN aense
ad Y =~
1. 0Ya1TINIGIUTS 2 5 5 4 5
2. Us1EnAunLe 2 5 4 4 4
3. 3AgNEIUM 2 4 4 4 4
4. 9ava%ane 1 2 5 5 4 4
5. 3Afa1a0Y 2 4 4 4 5
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2.3.2.2 MSWIANNHINYANAUN
v o W Y 1 Y~ S v o w
lumsiaduauanIunneuneINy ADIUMIINLUDYADIAY
o @ o 9/d' Sld' Y o @ 4 o
ANUAINYUDUNUNINHLTIIVIDY Tﬂaﬁjwmﬂﬂaﬁzleﬂzuuummmmymmmmm AN 1
d‘ 1 ,d' 9 9 1 a Q‘ o
aounnouNgd 5a1u laun ) NINTTU 2) aN9I1UWANNTZAIN 3) ©I1HUI1T 4) 1AL 5)

v o 1 A 2 9 A A A 0o
ﬂ’J’l?J']Jf‘]E]ﬂﬂﬂ G]\ulﬁlﬂﬂ‘ﬂq@] Vlﬂﬂuﬂﬂu@ﬂ‘ﬂﬁ:ﬂ Ao 1, 2, 3.4 Uag s Iﬂﬂ 1 llﬂfJnJﬁTﬂﬂlulnﬂ

~

ngauaz sinnudngdesiganudny Tasawisolimanudiagimiiu1d dedaedis

L} g
[ 1

{ o w o J a, v o w .
Tua319i2.5 SvuanudrauveaaznaaiaIeITn159A MY (Ranking)

a9

! o w o w 1 4 a v o w .
M990 2.5 aTQUﬂT]iJﬁTﬂﬂJU"UfNLmaﬁLﬂmm%ﬁﬂ’ﬁﬂﬁﬁ]ﬂﬁWﬂ‘U (Ranking)

L. ) AMAUANNAIAY
10y InUM .
YBINUMN
1 NINTTU 1
2 AIBIUIIANNEZAIN 4
3 01113 5
4 3101 2
5 anulaonne 3

MITAMAUAILITHINGIIN (Rank Sum) MIVAGMUAIITHT ( Rank
Reciprocal) 182MIIAA1AUAI0ATENR1E9 ( Rank Exponent) 18 gAsAUIMLAAIAITUNITA

2.16,2.17 ag 2.18 AINA191

n-rj+1
Rank Sum (W.) =T (2.16)
1 Z(”"’kﬂ)
1/r.
J
Rank Reciprocal(Wi) :Z— 2.17)
(1/r)
(n-rj+1)p
Rank Exponent (Wi) = m (2.18)
n-rk
A
1349
1 3’ o 4
W, = anhvuNveuNMUN
r,o = dwuanudiigueunaa
re = HASINVDIAUD NN
2
A= UIUNUNININUA

p = @VINMNAY (p=2)
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o w o w Jd 1 o
Tagd1auANUAIAYVOANUNIINAIT N 2.5 g1 lums

9
o ) o ' 4 a v o W 1 '
ATHIUIANTUINUNUDILUAGSLINTUN Iﬂﬂﬁl%}q%iﬂlﬂﬂmﬂuﬂﬂﬁﬂﬂﬁ']ﬂ‘ULL‘U‘UﬂN 9 "l,ﬁ’uﬂ N3

Y o v 9

ATAUAITHINATIN ( Rank Sum) MIIARIRNUAIBITHNT ( Rank Reciprocal) LAz M3

e

e

v 9

AT UAI8ITENIIE (Rank Exponent) A9an13N2.16, 2.17 uag 2.18 ldnadan1s1ei 2.6

2

d' as ' (;y o Y a v o v Y am
AN 2.6  ITNTHIAUINUNVDUNUNAIUNAUANITIAAIAUAIYITHINATIRank Sum)

M3IATAVAITHIT (Rank Reciprocal) azMITAdALUAIITENAIE

(Rank Exponent)
v o Ay Rank Sum Rank Reciprocal Rank Exponent
A
ot ANNEINY A A YD
Yo NN ¢ ‘ p ¢
(0=5) (-r+1) | vounwal (1/r) vouna | (nr+1)’ | veunawmi
NG (k) ) W) ")
(5-1+1) 525 a1/ 1.00/2.28 (5-1+1)° 25/55
1 1
=5 =0.333 =1.00 =0.438 =25 =0.455
(5-4+1) 2/25 (1/4) 0.25/2.28 (5-4+1)° 4/55
2 4
=2 =0.133 =0.25 =0.109 =4 =0.073
(5-5+1) 1/25 (1/5) 0.20/2.28 (5-5+1)° 1/55
3 5
=1 =0.067 =0.20 =0.088 =1 =0.018
(5-2+1) 4/25 (1/2) 0.50/2.28 (5-2+1) 16/55
4 2
=4 =0.267 =0.50 =0.219 =16 =0.291
(5-3+1) 3/25 (1/3) 0.33/2.28 (5-3+1)° 9/55
5 3
=3 =0.200 =0.33 =0.146 =9 =0.164
HaIIN 25 1.00 2.8 1.00 55 1.00

2.3.2.3 MIMUIUMNANHITNUBIAZUUY
v Y Y
Tumsmuananimiinueenzuuuiy i 5 nszuIumMIadae i
A A 9191::' = ~ I~ 1
NEUIUMSN 1 Ae M3 gFeImylssumenazuuuilug 9

. . . o = ~ 1Y) S & d.dy 9
(Pairwise Comparison) tazihnzuuumsSeuieumrnasinlusuinedu salunt 14
suanzuuumsdsadiu A lagldunandiudsznan 5 52au ldun 5=11nhge 4 =110

9 9 ~ [ A
3=1unan2="1oy uaz 1 = UDINFAAINITIN 2.7
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q' ~ = [ 1 . . .
MmN 2.7 - msnfSeumsuazuuy 1-5 11ug 9 (Pairwise Comparison)

5 1.00 | 2.00 | 3.00 | 4.00 | 5.00

4 0.50 | 1.00 | 2.00 | 3.00 | 4.00

3 033 | 0.50 | 1.00 | 2.00 | 3.00

2 025 | 033 | 0.50 | 1.00 | 2.00

1 020 | 0.25 | 0.33 | 0.50 | 1.00
Wa3IIN

o .| 228 | 408 | 6.83 | 10.50 | 15.00
foaNH

Tagn
= ng a 1w
1.00 HUIEDINIADIALUUUNAUNINY
= d! = = 4! 9
2.00 WP AZUUUHHINAININNIDNASUUUHHIUDEY
=® d! =Sl L= 4!
3.00 U109 AZUUUNHINAININNDNAZUU U UNaT
=® d! S 1 L= 4!
400 MDY ASHUUHHITLAININAIDNALUUUNHINN
500 WUEAY  AZHUUWIRTANNNDNAZIUURITINNTA
A &£ A (= & Y VoA 9 I~
HRAZUUUKINAINN MDA LUUTTS Tun1andudu an ldeztlu
AIUNDY AIDIIUFY TLAVASLUL 5 UAMNANNTLAUAZLUY 4 e A1 1a1ng
Y Y
nlSeuiougiifie 2.0 antudwesluyui szauaziun 4 szlianfosniszauazuun 5 Tag
VA ~ ~ dy I~
A ldanmanlSeuneuiine 1/2.0= 0.50udu
~ o [ 4 o
nszuaumsh 2 Aemsthwasiulunuineduiumsdoyannaalu
3 4 Y] o’oa/l T W Y] { [ 1 ] 1 [}
puadaie Idwasauluneduiiummiiy 1 dems1ei 2.8 Aedrasu luguesszauazuuy 5-
A [ I 1 k) ad o 1
509 1.00/2.28 = 0.44 Tagrinnszauazuuiiiug 9 A283569na1)
a A A Y v o 1 an A Y
AszuIUMIN 3 Aewle IdaazuuulunnazdumiianIsn 1 azdosm
wa320 e Aee1aury TuumusdseauazuUY 5 MasIN UL AN 0.44 + 0.49 +
0.44+0.39+0.33=2.08

{ o 1 o 4 J
ASEUIUMSN 4 ﬁ’f) MsmMsrnNas I luuneauvesa lu

9 1
Y =KX A

ATLUIUNTN 3 WU FAWAUNIND 2.08 + 1.31 +0.81 + 0.49 + 0.31 = 5.00
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v v 1
ﬂﬁg‘UTLJfﬂﬁﬁ 5 ﬁ@ﬂ']3W1ﬂ']ﬁ"l“l’fﬁﬂsllﬂﬂﬂglluuclulmazﬁﬁﬁﬂffﬂﬁ11@8
° Ay ¥ A Y o Ay ¥
fnﬁu'lNﬁﬁ'JiJGlu!L‘L!'JLLﬂ'J“l/lllﬂﬂTﬂﬂﬁg‘U'JUﬂ']ﬁ‘VI 3 3J1mmawamuiuummauuﬂﬂmﬂ
] Y
ﬂi%ﬂ’luﬂ'ﬁﬁ 4 G?IJ’JE)EJNLGBH ﬂ"lﬁ']ﬁﬁﬂ‘ll@\?ﬂﬁlluu 5 ﬁ"lu'lﬂlﬁﬂﬂ 2.08/5.00=0.42
e o E Y A q ¥ a
Tﬂﬂmimmumuﬂmmﬂmuuuu LﬂuﬂWﬁﬂiUﬂTﬂzlLuu LWﬂulﬁJGlﬂ!ﬂﬂ

1 1 1 Y
M3 I eavesszauazuumeii 1 1Flumssadvuanunnouner luduaoudalyl

v Y
M519N0 2.8 MIMUIUNAIHINVDIATUUY 1-5

AU WasI | AnIn
5 4 3 2 1
AZUUY ued | veInSHUY
5 1.00/2.28 | 2.00/4.08 | 3.00/6.83 | 4.00/10.05 | 5.00/15.00 2.08/5.00
2.08
=0.44 =0.49 =0.44 =0.38 ~0.33 =0.42
4 0.50/2.28 | 1.00/4.08 | 2.00/6.83 | 3.00/10.05 | 4.00/15.00 1.31/5.00
1.31
=0.22 =0.24 =0.29 =0.29 =0.27 =0.26
3 0.33/2.28 | 0.50/4.08 | 1.00/6.83 | 2.00/10.05 | 3.00/15.00 0.81/5.00
0.81
=0.15 =0.12 =0.15 =0.19 =0.20 =0.16
5 0.25/2.28 | 0.33/4.08 | 0.50/6.83 | 100/10.05 | 2.00/15.00 0.49/5.00
0.49
=0.11 =0.08 =0.07 =0.10 =0.13 =0.10
1 0.20/2.28 | 0.25/4.08 | 0.33/6.83 | 0.50/10.05 | 1.00/15.00 0.31/5.00
0.31
=0.09 =0.06 =0.05 =0.05 =0.07 =0.06
WaIIN
o e 1.00 1.00 1.00 1.00 1.00 5.00 1.00
noaNY

2.3.2.4 M3dAOUAVAIIUNNBUNEN
NNNNAMVIAIN MITATUAUTIUNNDUNGIAIBNATIANST
v v Y v
A9 (Ranking) WU LANA19910 2 AtiaNina 1 Tasmaiiaill9doyaveninneuieas
v Y A &£ g Y A A o Yy
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ABNALANITIARIAUAIBITHINATIN (Rank Sum) MIIAGINUAIBITHIT ( Rank Reciprocal)

1Az MITAAIAUAIITONMIAY ( Rank Exponent) 1A% gasMUIMLAAIAITUNITA 3.2,3.3

Hag 3.4 MUaINL
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Rank Sum () == (3.2)
Z (n—rk+1)
. l/rj

Rank Reciprocal (W.) = Z_ (3.3)
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Tﬂﬂmmﬁwﬁummﬁwﬁmﬂmmwﬁﬂmﬁﬂﬁmgﬁmrﬂmmﬂ

AT 3.16 IdanATIITIve A Az Taeldgasvounaiinmsiadivudie

IB1INATIN Rank Sum) MIIASIAVAIBITHIT Rank Reciprocal) 1aLM3IAdIAUAI8IToNAE

(Rank Exponent) f4aumsf 3.2,3.3 uaz 3.41anadanns1ei 3.16

v Y
A, 1 o I 4 a v o w A,
VnﬁN‘ﬁ 3.16 ’J%ﬂﬁ“ﬁ']ﬂ?‘u'lﬁuﬂm@ﬁlﬂm“ﬂﬁ’)ﬂmﬂuﬂﬂﬁﬁ]ﬂﬁTﬂUﬁjﬁlﬂ’J%ﬁWW’ﬂﬁ’JlR@nk Sum)

v o W am . v o v Y a, o w
ﬂﬁi]ﬂﬁ1ﬂﬂ@a{’wil‘ﬁ?ﬂi (Rank Rec1procal) Lm%ﬂﬁfﬂﬂﬁ1ﬂ‘ﬂﬂ’w’ﬁﬂﬂfﬂa\1 (Rank

Exponent)
aau A Rank Sum Rank Reciprocal Rank Exponent
el | anud Ry mvhwiTnues mrhwiTnves » mrihmifnves
o= pvosnaei )| "V | maeiony | 7 | wasiory | | nasion)
. . (7-1+1) 7/28 (1/1) 1.00/2.59 (7-1+1)° 49/140
= =0.250 =1.00 =0.391 =49 =0.351
5 A (7-4+1) 4/28 (1/4) 0.25/2.59 (7-4+1)° 16/140
= =0.143 =0.25 =0.098 =16 =0.115
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Exponent)(@iﬁ))
aau A Rank Sum Rank Reciprocal Rank Exponent
el | ANuEAY Anhminves ANhnInves » | Mhwiinves
y (n-r+1) p /r) p (n-r+1) p
(n=7) |voUNUN () 4 wman(w) / mnanw) ! nanw)
; 5 (7-5+1) 3/28 (1/5) 0.50/2.59 | (7-5+1)’ 9/140
= =0.107 =0.20 =0.078 =9 =0.064
A 5 (7-2+1) 6/28 (1/2) 0.50/2.59 (7-2+1)2 36/140
= =0.214 =0.50 =0.193 =36 =0.257
5 3 (7-3+1) 5/28 (1/3) 0.33/2.59 (7-3+1)° 25/140
= =0.178 =0.33 =0.127 =25 =0.179
. . (7-6+1) 2/28 (1/6) 0.17/2.59 (7-6+1)° 4/140
= =0.071 =0.17 =0.065 =4 =0.029
; ; (7-7+1) 1/28 (1/7) 0.14/2.59 (7-7+1)° 1/140
=1 =0.036 =0.14 =0.056 =1 =0.007
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(Rank Sum) M3IASMUAIEITHIT (Rank Reciprocal) Lag MIFASIHLUAIY

Beniiag (Rank Exponent)

Rank Sum Rank Reciprocal Rank Exponent
AN | manuday | anhwiln | manudiay | anhwdn | manuding
vounaEn | vaunaum vonIn vounaen | veunaen | vaunm

0.250 10’ 0.391 10’ 0.351 10’
4 4 4
0.143 10 0.098 10 0.115 10
3 3 3
0.107 10 0.078 10 0.064 10
6 6 6
0.214 10 0.193 10 0.257 10
5 5 5
0.178 10 0.127 10 0.179 10
0.071 10° 0.065 10° 0.029 10°
0.036 10' 0.056 10' 0.007 10'
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1 Y] 4 aad % o [
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3= “]JTL!ﬂﬁN 2=Udy s 1= u’E)EJ“I/I’cI@ﬂQGHiNW 3.19

q' = = < ! . . .
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STAUASUUY 5 4 3 2 1
5 1.00 | 2.00 | 3.00 | 4.00 | 5.00
4 050 | 1.00 | 2.00 | 3.00 | 4.00
3 033 | 0.50 | 1.00 | 2.00 | 3.00
2 025 | 033 | 050 | 1.00 | 2.00
1 020 | 025 | 033 | 0.50 | 1.00
WasINARANY | 2.28 | 4.08 | 6.83 | 10.50 | 15.00

Tay
= Qs// a1 Vo
1.00 ¥ MIFDNASHUUUNAUNINY
= & A 1A B 9
2.00 T ASHUUNUINATNINNIDNASUUUH UIUDY
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3.00 WU AZLUUHLRIMANINADNAZUUUKRINU U
= & A 1A 4
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AZUUU 5 - 570 1.00/2.28 = 0.44 Tagnmnazauazunmilug q 183509nan
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5191 320 MIMumANIHINveIngLUY 1-5

. wasam | Ao
ITAVUAZUUY 5 4 3 2 1
U | VBINTUUU
5 1.00/2.28 | 2.00/4.08 | 3.00/6.83 | 4.00/10.05 | 5.00/15.00 508 2.08/5.00
=0.44 =0.49 =044 =0.38 =0.33 =0.42
4 0.50/2.28 | 1.00/4.08 | 2.00/6.83 | 3.00/10.05 | 4.00/15.00 131 1.31/5.00
=0.22 =0.24 =0.29 =0.29 =0.27 =10.26
3 0.33/2.28 | 0.50/4.08 | 1.00/6.83 | 2.00/10.05 | 3.00/15.00 0.81 0.81/5.00
=0.15 =0.12 =0.15 =0.19 =0.20 =0.16
5 0.25/2.28 | 0.33/4.08 | 0.50/6.83 | 100/10.05 | 2.00/15.00 0.49 0.49/5.00
=0.11 =0.08 =0.07 =0.10 =0.13 =0.10
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" WasIN | AT
STAUATUUY 5 4 3 2 1
ued | VeIRTUUMU
1 0.20/2.28 | 0.25/4.08 | 0.33/6.83 | 0.50/10.05 | 1.00/15.00 031 0.31/5.00
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ATzUIUMIN 3 Ao lamazuuulunaasdumu NIl
azdoamnasinluuuund deorasu lunarvesszduazuuy 5 wasan o umny
0.44+0.49+0.44 +0.38+0.33 =2.08
§ o 1 Y] 4
ATLUIUMIN 4 Ao MM Imnas I luuIneduive
v Y I
A luATZUIUMIN 3 1Y FIUAWINY 2.08 + 1.31 + 0.81 + 0.49 + 0.31 = 5.00
v Y
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£ o o A v A ] o Ay Y
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3.3)  MSMMIUATUUHVB IO UNNB AU
MIMUIVASLUUTDIUNNOUNYINITIADUAVTDIUN
neueIeyAnafIemanAMsIagInuAANas ( Modified Ranking Technique) 14¥0yavos
o ] ~ 9 9)&:’ = 9 BId' A o 9 9 '
Wnveunewazdeyanndidersny lumsilszurana dveyannddermnginimnly laun
d‘ 1 d‘ o a o d‘
ALUUUVDIADIUNNDUNSWEAAAUNAITUTTY 7 AN JA15197 3.18
U U :/’ ) [ Y Ll 1 g} [
Tasmnzuuumaniuszgnihwnlivldedlugilvesanimin
[ 1 2 v v v
VYDIAZUUUMUATTIN 32059 11IMUPVBIAZLUUYBIAD U AN AN IAAIAINTINN 3.21
1 1 9
e ldmanudvyvesnasiniuaigi 3.17uavanimiin
A ~ A Y 9 1 dy ) U v v v
YoaaziUUYRId Ao lum N 321087 Yeyaartivzgnii Tl luvasuau
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ADIUNNDIUNYD

v Y H H
MI9n 321 ANNHENUIAZLUUYBIFEDIUNNBUNED

1aual/ - 301178 AN NN | ANN
2. 4 nanssu 1113 | 1M o
aounneunen ANNALTAIN aoasy | arwam | azen

1 0.10 0.26 0.26 0.26 0.42 0.42 0.26
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1A/ - CARRTRY AN NN | ANN
2. 4 nanssu 1115 | 1M o
amunneune) ANNATAIN aoasy | arwam | azen
2 0.10 0.16 0.16 0.26 0.26 0.26 0.16
0.10 0.16 0.10 0.26 0.26 0.16 0.10
4 0.16 0.42 0.42 0.16 0.42 0.26 0.42
5 0.10 0.26 0.16 0.26 0.42 0.42 0.16

FIH10619MIVIAZUUUVDIADIUNNOAUNT LAZAITIN
(% [ o @ d' 1 d' Y o 1 d' d‘ ] 1 d' 9 a
sunuanudgvesanuineuner liinveunentmueneglungun 1 dremaiin ms

[ v 9

Y 1
ARIA VAT INATIN (Rank Sum) WU AR IN15 199 3.22

M9199 322 F091MITHIOUAVADIUNNDUNSIAVINALIANTTASIAVAEITIHATI

(Rank Sum)
' ' =2 (= Und = o) =2 &
(o o & 3 4
amunineuiiey/ s g £ = e z e g o
e © ® 2 & = = 1E
0 s = =2 2 = =4
lade = = 2 & 2.8
&
& € & -1E
2 =
Anhmiinvounai . &
10’ 10 | 100 | 10° | 10° | 10° | 10 g ®
Rank Sum

7 6

(10" | (10*%0. | (10°%0.| (10 10° | o'
1 1,3066,64.60
x0.10) | 42) | 42) |x0.26) | x0.42) | x0.42) | x0.26)

6 5 2

(10’ ao' | o’ | ao® | a0’ | ao® | o
2 1,290,487.60
x0.10) | x0.42) | x0.26) | x0.26) | x0.26) | x0.26) | x0.16)

(10’ ao* | ao® | ao® | o’ | a0’ | (o

4

4 3 6

3 1,288,877.00
x0.10) | x0.26) | x0.26) | x0.26) | x0.26) | x0.16) | x0.10)
ao’ | (o' | a0’ | o | a0’ | a0’ | (o

4 1,806650.20
x0.16) | x0.42) | x0.42) | x0.16) | x0.42) | x0.26) | x0.42)
o | ao' | o’ | (o | o’ | (o | (10’

5 1,305,063.60

x0.10) | x0.26) | x0.42) | x0.26) | x0.42) | x0.42) | x0.16)
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o o d‘ 1 d‘ d' 9 v W [ dl
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Aauilas (Modified Ranking Technique) L@AIAIA1T 19N 3.23
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M319N 3.23  WamIIRdusUan IUNNauNe IagmaAllAnITIAd 1A UAI8ITHINAT I (Rank

Sum)MIIAMAUAIBITH1T (Rank Reciprocal) L1aLMIIASAUAIBIToNAAA
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