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The intensive competition in e-Commerce causes effective methods for
customer attraction of special importance. In this regard, the
recommender systems in commercial websites can precisely
determine customers' interests and needs, and offer them most
suitable products and services. In this paper, a new model for
recommender systems is proposed which segments the market and
customers more efficiently, and then provides customers with better
offers in two phases; customers are segmented based on demographic
features such as age, gender, occupation and education in the first
phase. The number of clusters are determined by means of the self-
organizing map (SOM), and then clusters are created using K-means.
In the second phase, association rules determine a valid map for each
cluster which yields the most suitable offers to customers. To examine
the efficiency of the proposed model in practice, it is used in an
Iranian commercial website, and the results are analyzed.

© 2012 IUST Publication, IJIEPM. Vol. 23, No. 1, All Rights Reserved

*

Corresponding author. Abbas Keramati

Email: keramati@ut.ac.ir




el & ) gt § Ji (i At (bl (ot ) it & °©

_ » PR e VY e ) 0 ot -—
&l utige o 4
Ut,glti‘:::;.m V=AY io

ISSN: 2008-4870 http://1IJ1IEPM.iust.ac.ir/

Hoolaiwl by (S0 yiu] (oiig Y900 35 (5l p oligr (S oleslian ot
‘_Slbj-i" U"’L“" 5 shm‘ M‘gﬁ 9 OAJLO)LMOP A
C)L?. - & PG w . " :‘

s g 9 * (ol ) il (Lo Ol

:o.).ﬁS.‘g ‘5..\,3.[5 Olols
Sl oktie @iz 0 S5 Sleeds, «(Seis Sl oyl slis o culs) (FoS Jds a0l
Srolly jo Soloiiny Gl 6550 iy cnl 5l (S load o555 (slofag Coenl
Ll &y o¥5ams G celio sty 5 lytie Gdle gl Gl o ionas b ool )l
O SaS a8 el ool Lyl Solprin Sloetuns sl s Jow @lie pl 48 00,5 e
4 S Ohlidn 4 )3 g 03l plowl (Sl Bend 4 1) (6t 5 5L s iSu Gl o
oy oolatul Jezdl aelgd o gadlier yezmen (solTools (glodis, 3l Hekatacpmay ol wll 6 i
oo SELACGaer slaaasie el n plyiie amadss ol B s oSG ke ol

¢S Slgriin (lpotinnns
w0dilojlws g il (gauddg>
szl aelgd

B rR] (ohg 8085

A o, 5l oolainl b laddgs olass ol jo a5 csl ouds plol OMeass 5 ol (i
slg! (K-Means) nKlhe K 00,680 b bdiigs w5 00l ascine (SOM) suilejlusgs
ool g o0l Ol piae glaiss ades o o ezl aelgd il eslatul b pgs 3B o ailonys )5
Joe ol sy sl el oo @l 555155 camlie Ololgitin s o] by 4
ool b yidee 4y moslion sl Slpl g s oy S slaesls Judow jo o 51 o golpian

Al ol Slolprins &) g gamasgs 5l calie gl a5 canl onys 5

DT cal a5 )15 Glse s Llojlo Gliioe 51 (5l doaio .)

S5 Sl g3llely sl SIS Sl o ulal
bze jo 05 ol Gl (g bt BT D0 (]
FB (57480 soby a5 (5 5k 4y cenl ol 035 08, (55l
Bl gy 1) e P S A g Gl 5o al>dle

Il el
L1y oo itie Boge LS 75 0eSTed (bl JolSS L
Sl o adlesls 13 aB g8 040 Yo/.ém.o)é bbb s
T ilesasd (Ol @k b caslite Sloss 5 g |

I¥] el ons o asse cnl o oty Jlsy 4 0j9pl 5 oads

2 One-to-One Marketing
® Personalization

Sy @iz jeel jo conl 6,8 e58lie, GBS L
IR el pl bl g)bw SVl plonl 59l (L]

4395 3,90 aS Sl o0y Jos Q] I lea.,e Eolse O yadn

AJAIA :Jgueg o ,U

IYIY icuguad g6

055 sale Sla ghs gl el 150 illio Jobmo owiaw s
keramati@ut.ac.ir ;)| g5 olSisls o 25 (slooaSiils s caslio owiige
5 (29 saSails wledlbl (55l pwaige wbyl Wit IS o ybutmnn oloelds
. Mosayebian@modares.ac.ir « s oo o 5 ol5isls o cwiigo

lbo (puaige 055 wmbio (pwiige 6550 el (b wueg
vahid.khatibi@ut.ac.ir ¢l ;45 olSails ¢ 23 (glaoaSiasls s

Y oslads —YY oo -V 0 g Co i g @alio cwiigen (Lodl o 4 300



bt s g g ol S wlie (laane leds

eodlaiwl b (6 pii0l (23900 35 (gl p doligh (S0 leilin Y

Sl Gl dlules b SYgame cdillae lp Foleiin
Gl ol lats 5 golows atsdS sldls o V]
- oo LT 5l a8 wilazs 5 13 eslinul 5,50 alizes slo S goanS
L1y oS o8 08 o)lal Sdog 5 Foleiion phnes 4 58
ooy wilu )0 )b 62 Slealy 3l 65 SVl Sloiiny
L0l g by (hawge sl Shleria &l LTS,
ol 5 b Sl 5 g Slio LB s S sleal,
ooy 5o Gl Solinn Glestnn Grizpen Wlalox
sy ol slaellag b (spsal Oliee 5 Lol
L toslel pszmes b3y (slaoiy oS 5 mge slaolSag
Sy 0592 (nl 3 Ol oo
Gomatws Ll bl 5 o5 st oleasls bbaasie
swl oley o JAl 05 e plosl Glyzie 5 L (Jyae
I et b e (B Ysane oyt (o )lS b
Madaseie Cbasl o 4 a5 auS o oolitul bosls dcgame
asS
12,5 o)Ll 325 9)l5e 4 GlgS o0 g e Slaosls dcgazs

Ol oobede S o 31 b5l sl )8 Sl Lol @

bl @Bl (laegorms (b)) sln )5 SG Sl LLE @

Gaieddde ol 5e
s ol Sy gl Lol g 15 a4 YIS 4 wll@
addle 5,50 oMl 3l cd col gl )5 5l Lol @

:QJS o)Liﬂ 2 o)|5.4 4 U‘?"ts‘ W&Lﬁmab A gore )|
205 ol 5l s o898y ol 5 a5 Bl Baalie®
..x.;loo;
S Sl ol G sl Gl Jelod g L5 @
by So e A O sl sS, gl e
Gl 05,5 ags
@S g olpl5 sl gleasiis o g 4@
GolS Belse (569,02 5 rtere 5l S Sl 4 a2 L
Sl (JolS g e gonpite Ko S o Codise
Aoy opl jo iz obylas @ ol jo W el braasuin

eaasin bl (s ildas jo ailes ol 0uls 445

® Group Lens

6 Ringo

"Fab

8 Amazon.com

® Profiles

10 Explicit

2 Implicit

12 Feature Selection

a5l b ajles e ol 1) LS 1 o (g3l cied oo &l
Ol a1y Lol 5 00,5 Qlulid 1) byt loim )l
Sl SFdge g Zald) (niie edsed Jaee 353 (Sive
ol ol Glp gy S anS JLs ) b iie (g
3las el (g it raiulgs gllae SYgame slpiinn (Bun
Sl [F] o Ga ' Sl slootonn o)k
0 wpexe GBS sledely Gl 5l S Sl
Slugars Sloas &l gl Sig Sl Oyl jo a5 sl
O L Letaw opl 0] W85 o 13 oolinal 55 on
505 bl sl &L p e lite a Slliy
Ll S oIl 0l sloolg (595 45 (54,5 Wdsekes oo
b bl & Vpame ol o | Ll el ad oo
TPl o o S8 W)l Loy >

Slr @il )lS s5ed @y pliws JLis @ Shmghy onl o
5 0k sampite Ol S8 a4 b e Soleiiny Sleos
Olyie 4 (6 e Sloleiiay S i g 08ls plxl | (g 5t
Oszed s3lSesls sledy, el (b Jpa> slp pens al)l
50 4S5y ebds (] 0all 00y 0 e YMI aelgd 5 (gandiies
Bk oS ) eslinal b glyiie anadss sl G
"(K-Means) -.Sike K 12,651 55 5 (SOM) ouslejlusss
2 sy ezl aelgd sl eolaul Lo pgs 5B 50 5 0ad alodl
o Ol & ol wlol g Obl e glasdi iy
sl o0 4] aslie Slolgiiny oS

Qe yidu 4o el cad paibile p) Dhge 4 dlis )
3l els sley) 5 Lot ;o8N g Soleing (Sloottnns gy
oo ipgm S 53 Sl oad wiBloy oo cnl o ke
3% e g od bl Solering Gleetann sln oleiiny
S sosls 53, g3liny S 150 @S pler A
el o al,) Sl 6l ol

POk i Y

5 Soliian Gl 550 (eulol mealie (23w cnl o
aclgd 5 sanadss (ezmen Ll jo ead a3 SIS leds,

loas ezl
L Ol oSyl yides jommeg i (2lsll 9959 5 500k b
Ot S JUds 4 g ools 18 a2 g5 0 90 (638 Ojs0 @
550 Sleedsy 5l (Ko atten Wil 6l pisudgw 5 ols,
Slotia 5l oolainl (Bas a4 Slaws glp oolanu]

! Recommender Systems
2 Association Rules

® Self Organizing Map

4 K-Means

Yoyl — Y ol —1FAY S gy cadsi g paoke 9 Lo okt (Lol oy g 5l



f b a9 g ol )5 bl clumn Clod

weooliinl b (6 500 (g 3900 35 (gl p doligh (S0 leilin

IN1asS o Joe dasin Jloz ool S 5

RFM by dasio ¥-Y
3k, sldasin 5l o o obyiie el ol
s 5o Jds 4 Bl Ll Jls,s5 0 slofy Coenl
Dy oo ooliinl Bliluresr sladasuie 3l Wl 040
s Frequency Monetary dols 4w caae RFM gl
oD 0B eyl ey sl cud 5 4 a5 el Recency
i) a5 gl (Fil ooy Sloj Az (i W,
O ) ond gy g (TS oo i3 )b S 2By nr
g Wl ) (S e g Ja i s 2
Gy S Shas 5 9,5 L8, () 4 JBURFM slaaasie
5l ol Oile popie dw (pl B30 Gy a5 o]
a0 45) 3,05 o (s w5l e Sley oae R
Gt B a5 5 g5 Sl il il i
Grminn Jawgs satein Gloy Gae jo S Hlawy s ol F
ol 3l S asl i o] olaw ax,e) cul 485 O g0
Sy A!“‘*é ol b )‘ S 0 ‘)'I‘:"’.o)?"a Gy &S sl
(3l
(6 i Jrng pasiine lo) Do (o &S glan e e M
mobis wll pies el cpl Hlade 4z e) ol oad B0
5 3, (gyin Clenl L 050 (6 ke a5 Gl (pl oasms
(05 &g i g9 4 2l
B & Gelie slaosie b plgiee 1) js5de slayially
Wl axils (g i coenl el )l plas aSol @ anus 8 )5
B Ghgy onl 08 i Slalxe 5o 1) 0T 039 OlF (o0
ool Tonis m3py397 iises o ;o W aS a8 o WRFM
5l aludes anl,9) AHP ;| ien (S 5 Ghey ol o
Ly o VAAY Jlu jo oS 08 0 colainl 5 (Ldos
ol 88 45 el L5, S5 S AHP L w1 sl
b hlons opSeeas sbanld s 1) S
\. N . .. w e
5 opeWREM (55, g0 pleol 5l Le Sl o500 (o5 5 P9)
selgd S oo oolitul N gmeclus 5 S5 lie YL

5 Loyalty

8 Weighted

" Analytic Hierarchy Process
8 Saaty

° Multi-Criteria

10 WRFM-based

1 preference-based CF

Gololins bLoyl g aums &1l Sopd BB slrades ailgy oS
Sy Canal 5l S @iS dly> » sledasine
ool 5o il 0gzg (g0l Db a0 g0 cpl Ho il o e
L_SQIJJJ Bl 03 ) r dasie g.)l.‘?w‘ J.;j) ‘A.u‘ Cound
‘L)L’] Ls»a;u.u Slasin C\.L».MJBAJ QL)M L_S“\"Joﬁ)f l; as
Pl 09,8 ol (sam w3 3550 50 |y (25Khn e OlFs
aile Slasein b ol yiie a5 4l ol g,05 4 WL [4]6ls
Ny g didued (or 4 dnd dwl ) mhaw 5 eleix] WIS
I ol &dly o g S 0j50 wiyls K0S @ A
@ sladdle b i 5l B aT gl Clls g9 4T (6,500
s 5 g sl a1, B8 liebl collE ol
Jo 285 18 a3 g 090 5 (g 05 LS, sledasie

bdasuin oLl ys gl &l )-Y

Jyamme Slogas 5 cages g5 53 4 1, baasin 'zl 4,k
e Jals (goges sladatiin 015 o e |95 5 Jparo
(@l dihie el mhv (Jolb Condy oz
aile g byt (S5 S «Mazs s elaizl WS
Gl Jols w3 g Jgame Sleogas sladasin cuwl ]
o ls)s Joas g9 9 Jor Sy 8975 (5 W
olgaion 1) dasein £45 90 ;0 oS 5 5l oolatwl &y las -l el
(o2l 4 bdasin pl plas ol colaal 15 S
ol 093 lyide jl aelr gantisy S a ]y plole
I ].5)5 KUY

b dwasion Bl 5o Jog & plii ¥-Y
(olilir Slasie i oz 4 ) baasis sy 4k
"o el Glyide )L, 5 SFLD, ‘\cuﬁ-’l"‘*’m
WS a5 03,5 35 103 (5o (53, 2 MalS a5 ol S
slaatin )l Casdy e 5l @l 5 oS ws S
SigSw Jowe 5988 g 4l el bl ke Jolds (oLl e
by, sle dasin .cul oolgils slacl slass 4 KW
ol (Fd; Sow g (elaizl N (60,8 sleibas Julo
Slads (5 fudon (S9aim 0)90 Ban Jold (5,13, (sladasin

! Punj

2 Product Specification and Purchase
® Wedel

* Demographic

Yoyl — Y ol —1FAY S gy cadsi g paoke 9 Lo okt (Lol oy g 5l



bt s g g ol yF wlie (laane leds

eodlawl b (6 0l (23900 35 (gl p aoligh (S0 leilion pww I

S w50 oolaiw] 390 (g9S00ld gleaivg, .Y
ol
Slesin 50 @ly Golools slody, oy @ Gidu (nl o
slass ool jelaie ERY el 0dls Abla),; ;:LQMM..
aslgd g 5 SKlbe K gy (s 9 00l (B xe onilojlwsss
g oo a3l ez]

suilojlu 395 Lo N-V
Slp Gl g ad,ad Il (SOM) ssilejluogs (slaaiis
Sy Ygare ool sbal b slalad o gampaiz slaosls [iyles
Gl lr (oBe) Geies WS (o0 ol wam g0 L
2B a5 swibejluogs slrands . ol ganddgs b g Oledlbl
sbazi L s T(SOFM) owlejlusys> dasis sloacis
T 5l ismsS jpmdyn bawgt wisdige oanal T igasS
sasls 5l ee owibojlusgs sladnd ol gl wdls
Ad 29y 5 (69955 Y g0 sl & wiie LB, ac
e (9 095 S & (98 609 sl I o
ORes b (zam 095 2 il o b 5y S L oS ol
QS o glad SOM e auS oo ColB) (g5 oy 0di )0
aig ol a4 ol Glete algs S 4 (539,5 Ak S oS

IVEL s o 1) e o0 Wilen

(K-Means) ¢m&ile K o 54531 .Y-¥

NS PSS I PP PO TS R ROV I S PR PPN [

laosls 5| plegore (saiainb slp oolu 5 Lol by, S
Ky, Lol byl a8 oo oolaiwl adss e ol o
S oSee 0 G 35150 (nl 45 ()90 4 Sl Laads2 (gl 55 1o
L dde> j0 ool o ol 13 o Al e aiil j50 o2
9 99550 drmline 0,lg K (gomy ol ol 5550 00 iS00 35
8 S s ol 5 4 aS was gleeg, S 0 Wools o,bge
oo s Al e 2 3 Kig 358 (oo 1SS ail> (al g WS o0
ol Gue 8,88 Gyge e e K0 &S Sy b owiS
o Ry p) Dype a a8 Sl 5wl (gileaeS 0 oSl

flx) = iiIXf —¢

J-1i-1

P Ogw

-
rs

M

13 Self-Organizing Feature Maps
4 Kohonen Maps

il dnosls 55, WRFM s, Jalows gl 51 a5 ol
il g padcul by @ dvog Ll glp il aalys
ooy wlbs ekl Cawods aelgd g WS o 18 colaul 090
@ Shlpin Bl Glp @m0 jmetlnz 5 (S5 e Y
g oo 48,5 )0 S 55leS 5 Somb gabe Gl e

) oardig bl (slp sleday (85 )5 50 pogdle (i o0
e e (59,5 Bl b a5 g5k wls 8 a2 g5 9,90 s
Sidage 5 alie obse ws Jlsl Jas ol
wlools dnwgi 1) Folgitny Slontmn (S Jpares

e le oS Casloads (i a3 0 Sos, 5l 5 bl 2l 2
3,509, ! (CPRS) e sl Solginy e @
SYpame sleiiny Cuzr Bl lp cwl ol

o s o ,5 1, ,Se a8
SCFRS) oo S le (VW Sl s @
Ol @b p sy Jliol ulul p Jgams sleriny
Aolie
{(CPPRS) jyue-(5 939 5 (il Folgiin g @
Fdge 9w Jliml el p Jgame Sleriny
Jyazs
» Sty {HPRS) jpoa sy pod Soloiinn piacn ®
g alive lbyiie w2 Jlial Jole g9y Gromiw (ol
Jgaze (piSudga
Sl Jlexol Y] sgtise oy g5 90 2 wy5 Jlozo!
ool S5 ol e (2] Do calis Jlazsl " e
Jos oSy o 53 s iie )3, 5 sl slagSIl el
olS Olio 50 1 0 le (5 paly SleosSI VYo
ezt o Hly By g e 3 ISl (WY sane SIS
Hhassle )3, slagsll
Sro adllas Do Job o Jyaze 5l o> g5 sl SIS 25
(Pl Jyame slaaoil slass (s Jeame slp oud
Mg isales y ole

! Purchase probability

2 Purchase probability of similar customers

® Product profitability

* Convenience Perspective Recommender System

% Collaborative Filtering Perspective Recommender System
® Convenience Plus Profitability Perspective Recommender System
System

" Hybrid Perspective Recommender System

® Frequency-based probability

® Similarity-based probability

0 Navigational Patterns

! Behavioral Patterns

12 Bookmarking

Yoyl — Y ol —1FAY S gy cadsi g paoke 9 Lo okt (Lol oy g 5l



# b a9 g ol )5 bl clumn Clod

weooliinl b (6 500 (g 3900 35 (gl p doligh (S0 leilin

S a5 0SS o ateine Confidence(X = ¥) 0,50 ool 5o
aclgd jo e YU b Y w5 il sl X Jols YIS
Pl aegame ooy Jsl S el Sl yp0 6 53 (s
degezma 3l oolauwl jo ezl aclgd adgr pe 3B 4 S,

10058 o0 5,8 4395 500 5500 90 0 Ll .l I3 slrools
Support(X UY, D) = Minsup )

Confidence(X — Y) = Minconf *)

aied ollS 5l Glasseme 93 Lo Minconf s minsup as
vl

Goleadion Jowo F
3 e ol 005 oo il dlae solpiing Jow (isn cpl o
S s iVl 5 (CB) jymerliine £Vl 5 S 5 ol
(sl selsd g ganangs p 3S5e5 L TCF) (o5l
388 ol bl pamo oo plonl (L e 4 (pOSkiny
90, 1y Sledbl gils  (Jow cpl el oals 4l (V) USCS
Sl 1 e sl 5B 50 &S sk 4 wms e plasl B
5 00 e SOM o2 )55 Jlasl b laaisg ol dpdaseios
£33 5B 50 S pdyee plonl bbasigs 0 yolis 6l e
oaiiss 51 Sy o 1 ST el o gracnil aelsd (s b
el laa 3 ol e 4 Wl elal 5 5 00,8 2l el

s sala

s i i

SOM jf salicn by s b Jass cyrets

oS 5 solid Ly 4o ol

- Tt oot I Y P
P ommadelat 225y el szl ol

S A

st &)
550y ot (6159 (O Juo ) Sl

% Content base Filtering
* Collaborating Filtering

o S s ools bl o adols [ =g a5 > o

ol aslgd Y-Y

Om bulyy 8L ) odee 5o 4 (cemsil asll slpay )5S
J.aj..u‘_;n oolazw! ‘Ca.w‘ QPB.Q Ler‘b&vl.v ).) as G'Le’jfﬁ 9 ,n)lsl
LalSig 3 50 w5 Jsb o Ylaisl a5 letd S yo LUls b
Dve ool sl asls 1) ans o &,

Logy) S o ()l s a5 LS aoyd Ae o diged sl
ol Wlgs oo jlupmenas 1 anles oo gl o2 6
Balbjle by b slbais gl obul> abs I wos
Slgaiion bl ool plo bl (gilwosly 1) lag o lads
Olejed gilwosly dwzl acled 1,6 giluosly (sl
LT 5l eolaal g Solas glaosls Jdow 5 4300 awgs lailg,
Doy 4 gzl welsd g S ereal Sl gz B

Iy B))
jl' = {iljiZJ "-Jim} (Y)

o ol gae ,o a5 ol Lael 5l glacgomms (ylgie a | acgoma
ol T a5 el 6550 oSl D oo aslis YIS
2 B &5 s 4 col dcgeme e 0 2iS1Y BaS
ks 5 col | asgame ) il 5 &5 asgerme gae
o XA Clacgeme gac ,o .ol TID 0S soipd jauseis
D syl comdl o)) sl oot s olie

S (5';)9..& aQ !
Support (X,D) D)

D o oleiaSly degome dlaws b ao,o asmolis oylociy
BaisS ateie g L (X UT)Y g X 590 0 Jolis a5 ol
el D S5 0 X (VS #5595

8 ol GV ol Sy (Sl Glie saamoplss bl
s XY CI a5 Kot el aelgd o ool 6,50
Gyl X 51 aS ol gre ol 2 opl ol XNV =9
ol (ol Sy B 52 055 0 5l 3 Yl g
oS Gysb 4 g0 odmeli liebl 45 5yl s bl (6,5
(ol

Support(X UY,D)

C il A=Y= f
onfidence(X = Y) Support(X,D) )

! Support
2 Confidence

Yoyl — Y ol —1FAY S gy cadsi g paoke 9 Lo okt (Lol oy g 5l



s a9 9 ol )5 ol cluamnn lod

ool b (S0 pia] (g 3800 15 (gl walig (Solesulion mbamaw \4

baasine olbeil V-F

(_gl.mw )l B cosl ool S ydastin ~_JL>L..>| 50
5 Jad iz e Ggzes dgzge (SElhCenex
’Y}pl bdaasie ¢lp & Lz ogh eolaiul OMass
(Gsdiwd LQJ—l U"JL“‘ » as J.»}....\u;e oolaul G»LQ,.DLM:
Obej 3 dpdy pll (plie S8 4 0 5 L (Jazme
o 5 (rbay (B 5l Vaene lp)lS (6 0)15 Big cS L
S o oolaiwl Wosls dcgozms 5

Sl J5b 4 ools Jouus Y-F

Slwls plxl 5 b3 Glp dbaasie SLl Gl as
Jeax Gilhae las, a5l baosls Ul p3Y oy ;65!
@ &g b aasine o oplpln isd Jas gyl b 4 ()
@l 4 sl lasl ol 4 )5 5l 4 olass s
Pl S wadlplasl loade ulul » g 98 oo pond
gl g o a5 S Lpdse

b albgs oloxd cpund ¥Y-F
ol 5 Gl eols oL o badgs slass s 6l
0ols oL w68l l el oals solizuwl SOM Gy s o
Slodelys (6wl IS 4 oS wlraasicn bl 5l ol i
bopled oy bl 2 ) (aladdes B odges (sunatis>
ahe e yd Cald (pytin bopolie 32y 55 K0S
U Glemnsle 10 (25,5 sladanie 4 axg b nled o
5 o, YXY-1 gllo U L yle cnl ouds oy (V) IS5
Sy 9y S 095 2 &S J s el g TxX-1
saaasplas U G Sle 5o 55 Sl 535 Sleds S 4ep 953
oS Gl (g logad bl s Sl pizmes aiiis alold SO
a0 ouls wdly alise yolic b ass o) Sl ol Lo 4y
ST pmles cdmlice 1Ko Ly LQ;T Q”LG e g 4.->|5
ol il ol bl e
o3l taled o5 5L, JS-& «U we.ﬁ'w 595758 «5&»‘5

A dnles

? ; *‘ DBEE
w{“

ol o il g U ilo ¥ SO

4 a2g Lo pl p e Foleiiny el &y o
eSile K g SOM 15,651 51 oolawl b 5 ol sledasein
b adss j2 50 pine aelsh e a3loy il ganadss o
bl cplple wisd oo glminl el aclgd 5l eolarl
Sl rite 2y by S5 L i Slpiy rinn (st
g a0 i g, (V) i 50 000,85 o )l )| aidS o
Sl 00l !l (golpiion i dzwgs

Jolis (ggSonls sldaw plo alie (Jow cpl gloml Juso
3,90 slaosls a5 gbas sl losls (g3lwooll § (5,910 ,5
Olos cudlad oyl el a3 iyl o 5l 5L
oy 4 ohdn (Lhgess ol all (S sl
JLss &5 cl Jlo gy 5l G 1) il sLad o (oBg,8008
Oyl ol F B8 5l (S pol> Sl g Cenl 03ges
ol Cdly o pls slaools gl co gmira ] Ho Sig 2SI
g dS ol alflaz LB pais Shee a4 Gunlpl oKy )
odl il slaasliy & aBgi by ool arend al> e Gl
Gfn e lesls silodles 5 LSl Sags Ly
285 plos

Ls osls gl 8

!

Ly ealo g3k ealel

!

b deaie wlicd

!

Srb 52 e osls oS

!

SOM oo, 5501 sl enlisd L e ali g 2laas o5

!

oK o oF0 51 skl Lls aki g ol

‘

s 4t o el

!

aelgd 5 W5 gales a0 el selad laslin

Frr

£;
_ I:

s bl g 8w sl &)

‘

o Al & | . o |
acgt o o g el ol e sl )

!

2 gl G )

POl s drwgd (ol g Y S5

! IranBin

Yoyl — Y ol —1FAY S gy cadsi g paoke 9 Lo okt (Lol oy g 5l



A b a9 g ol )5 bl clumn Clod

weooliinl b (6 500 (g 3900 35 (gl p doligh (S0 leilin

(632l JSb 43 aools Jyod ) Jgar

s Jib
2 38 39 . : . S dw
olas  13Ss WJ; s . osbd Sl Sealigslstmaifst i L als
Bl
\ \ Yoty
Yooy Y.y Fooy. 8e-f- NP 3) Sy
\ \

- S gl TSl S e395 C el Jessles S ipals
Dl 'ss,) sl o7 )ls

laasss (o liel lp Galer g (P9, 5l Gaoss o0l 5o
SLBT Ly VAVE Jle s e, onl Cewl ond oslial
S 3l ol (a5 o a5 555k @l bl a5 g
abs> Gle @l 4 alss (ST )0 ggerne

0]

abg Il &S Alols (uSleo Sy g aadgs sloas N )] jo a5
Sy radss o alol S(Q,,Q) 5 50 25 U
1y FeSTite adss all S Cod (ol jaiz 8 oS ol
A )50 ;008

ST sl 5" ssas gl Sl oalis s, nl 5o Les
S olol p goas slas ol oad ool 35 " 3l S s
Aloe Cewsay 35 0 L alold jLas

5 sl (8999 00l o gl (ST s sl aale sl
2 oSl Sy ol avulons 3l 4 0 (05005 (eags
ol 0ol 3lasl Uas canils Suop [0Ss 4 (g5 dids
Jol> slaadss byl 5 Jolow (oo jliel sl cnlnle
—oend 9 Sidng sl gsus slh JLae aw Ao
Wil eS balhs cpl a7 jua> 2 05d o Al i)y
Sl 0y plool (6 e aadie>

2 Davies-Bouldin Validity Index
% Silhouette Validity Index

* Goodman-Kruskal Index

® Isolation Index

6 Jaccard Index

" Rand Index

8 Quantization Error

° Topographic Error

badgs olx! F-F

3 ades obul glp deades olawy ol atie | am
OO B [RCI VSN FO0 JRC <10 QRO APCTI |
-dasin gelul 5 55 5 297 se lacqline 4 a2g5 L b e
B bades o plia s 8, Ly oSliceresr sl
25 (o0

Sl eSbe K 3sy 605500 s sl cl 53 0lLs
a5 caS Wb abss slaxs st gl SOM g (gas abgs
2t 009) S2 SOM 5 sy b s, S (5eSke K (3
Gabadgs bgy a5 [VAD imgh a slical b .l Canp pu
lr 5Sle K5 SOM (sledsg, oS5 L 1y slal o g0
ope o5l pl 5l clae ol jo waisls sl gandiss Julou
Jolgd 51 il OMSie rals Gl a5 |z sl 0alds 00y
Sgi 0 SOM o (5318 g

ol wanasss sl (Sl K (g, sl ;500 G5k
sl ansls GLasl 0 (69959 yo |, ladde> olaxs Wb 4 ol
“s0 3o SOM 2,680l 55k 5l se Gl eni b ol (il &S
Shrog b g @lp 056 Ghgy orl Geizen 09

] 0o oslaw]

babgs i jlacl B-F
el ls g2y (Bl Sleedy) badss (e JLiel sl
0583 Sl Sl Sl laalss oLl o el i
e o)l slp anads @t 6510 &5 1y el

ol byl el asesls
S Lo loados olass sanadiss hliza (slais )5l o
OB slp ool slad Ko, Wgdoo (3)lMEe Sl (5w
Slpasls (piage 5l 0l b9z bades Ay olaws
o ¢ 098 55 o)Ll 3jlse cnl 4 g i Ll

* Duun’s Validity Index

Y osleds —YY oo -V 0 g Co i g @alio cwidgen (Lodl o 4 300



s a9 9 ol )5 ol cluamnn lod

ol b (6 500 g 3900 35 (gl pr doligh WS oliilion i !

e (nl le ool b a5 (555b 0 3500 (omyp S0
ol @bt mplpl Seg Sl o)l oy slaesls s,
55 o0 )8 2l g s e

By Gl G)lSen by w85 Ojp0 Ll 4 g L
S e law gl Saagn B ol b oSl cnl ol nl
eya )3 oSt VeV Jlo 5l aS,8 ool slaosls 3858
5 Silwosks 1) 355 Joe 0lShy (pl lawgi ol aig )3 cuS
Silesls

2 EMaB> Sl e (B9 LS b i olGL 5o elul Gl
b skt pis il 5 liciner sloaasin Lol
[y adem 12 50 oo plosl (glottaSTy loitaSTy oL 51 ool
ol aelsd ulul ey lasSll (8l 4 5 05 aie
Er230 9 SR ol eSS s Sl e 4> 2 50
9> Slleida w59 slad > elel 2 s i 55550 LS
les oo a1y

Glhe oSy (pl ools oL jo dgzse slrosls Clasin
“Jbe s g 55laSTh ools gjlwoslel Al o yo el (V) Jgo

Lslodds LS}L“‘

ol Sl (b yidio YooV -Yeef gla ools Y Jouo

V-YYr oS5 sl
Y-vf (58S o ,)lauis) @y 2 dws Slaws
Y-£Y a5 shls ol i slaws
Fa.5 ouds (gl ;5 Y game slass

Yy lyizes £g5 olass

Jolse 5 5 ltie glaaasiin (55055 glgl (1) Joa 5o
laal «(F) Jguzr @llae Grizron Sl 00l &l sl 51 S5 50
iz wile (SELACner slaaasic g s ol o
o3ls HI3 lyie ganades wlul (Meazs g Jad (e
859> bl 5 byt boamseie ol bl b ol ond
e sladdo> 0 zihae 3)lge K00 i g (Jad g (hrars
S (o0 sl

Slodarin crmai § bools gilwooll g (5y9ls,5 5l am
(8 yien oL o ol sladasein Lulul p SSLiCaaes
olawi g odalye gl JSo a4 (V) Jgaz Glas b ool
—abg> pl gl ge astie SOM 068l Lug baiys
@ a3y b aS Sopdy pbxl e YOPY o) »osun
D S Ay V50 Sl sladaseie

ol uclgd 5l eolawl .#-F

AFie abgS 52 50 ol e GledSTS daades slnl o
U CEON TN [T I X P HCE VS Fe ORI V.
S 6omlnl w5l esliiul b bee] (slaosls degae (55,
ilodly oozl welsd ) zikae (Sledsy (n TS5l S
VRS

O 59 25750 deld iS4 laadss 5l Sy e 50 S
ety baymelly 58,5 i s 5l eolinl b g wi azsls
Ll a5 i Lt ol 5l oolaws (55 L sleel
IRV

OBl ddgs 2 10 0920 eled AlS g bades sl 3l vw
“o B8 ol e &S sladgs bl gt a4 Sleiany )
g oo b MALBIT 0y )3 s Billae (izres 905

S ® g 6 9 b3 V-F

YM g bls)l o g omilael (0Ll Gl
-y ool 5o Solpiien s Jawgy onl &l lolpiiy
5 X (Bolas ke 55 398 g0 00liiul " (ogm by, 3l (omlid
yd S oo A 3 OY 5 OX slajlae SIl LY g
By py e a4 g ool Gl P L g Gl (Sees
oS (5

_CovX,y) Oy
~ Jarx)(vary) o0,

X,y W)

;QB.A)'" 3 asi)'s.J Gloools diws g0 4 ools a5 Lo (pay
Yoo A=Y oV 5L slpisST 5 (oot (ol 5o lodlds s
4,5 a0 gyl slaools Yo ra-Ye oA g iigel slaools
Glyp Bl polie dgimgyy Ho 4Gl S8 GLLE wsleass
59 ol oads )l Foloriy et 0 (Sad Cuyo
—a8,8 ol s YL 4 as 0 PO polie (Ylae gan oS >

I¥ Tt onss o has 0o )0 YO 5 3)lge (S 50

,_géLQ.a.JuJ J..\.o 63[5.))9.0 A
LS leosly wd,S prke (wlid by, 0wl 4 &

2 G050 S B o goliiy Joe 5o 0als &l Jolie

! Clementine
2 Apriori

% Correlation
4 Pearson

® Train Data
® Test Data

Yoyl — Y ol —1FAY S gy cadsi g paoke 9 Lo okt (Lol oy g 5l



). b a9 g ol )5 bl clumn Clod

weooliinl b (6 500 (g 3900 35 (gl p doligh (S0 leilin

Ll 51 Sy 50 Jalge 9 Gl yidion graasiue 55695 19l ¥ Jgur

b il L aasuic

QN o (S
635 shilas @ o cole @
slozzt S . Clmi . obesledil .
SNy S . aelys s . s .

oalgls slacl slass .
EHYNPES YW .
s e

CigSen Jomo 558 *

S lblbicurs gaaxin f Jous

)

Maz Ry [SYeWE 3

B 5 Cenl S

P e

).':.J.c

e g ipelae

S

S

k5

Sk

M edid sluelid plo S8

e, lS

ol
<Lyt
o gteli
BN
Sl

S sz, 5 550>
S jaals

90l ails

PESHKS

b

ol )
PSR

< By Kyos
, TR
ol 39 AR
il b
ol 393 b4 0-
1557

[u3)

& 6 1t =t

PSSR TN I PRES

g g0 S S g107 (gl gous glas

RIARY N4 RN <16 ¥

IS badss e Sliel @l s o)lal a5 lisres
sl 3han ol Jlosl L a5 cool (aalsy (mages <530 slecds,
Sl 5l e b o o | alss slaws Yeesns SOM oy 465!
Selas o (glp aS 0gd ools asis A Sl g # Ko L L
sae &5 Sl o] algs sloand cp i paedid ol 1wl e
S oo PBEIy adly eS” (5500 il 59 9 pls g
basss (:Sle K a2 ,s8l 51 oslaiul b () Joar Bllas
@ dxgl b aad asuie digs 2 b ie 5 WAy 5 olxy
solie ol s Jols olbases s a5 Solite sla g,
dlwg @ bdber puzesn ol ool s Sl oy i
ol byl g Jelod oSy Cu e 5 (9L B9 )3 IS 1
Wl el (V) Jgaz J18 4 beadgs b5 51 Jols ol ol
Olpse lp oltie i g e b cSld 0 35
DS 5 il Gl soslemld sleaies 5wl Loyl oSy
Lo @ "0 pslone 5 (o355 ey sl a5 5590 olSg s lL

2 Proximity

—Carez Sledbl g 09250 slrools wlwl 5 @Sl S8 LLE
2 Wl Bl 5l pmlis aladil Gl Olyiie S3LS
L ools oilopn in cizmen 0,5 &l OV¥game oy,
Gasb 4 sl oads plowil gl 5 (ganatus (gleas Sl
U cole wold 1) oGl ol ead Coje glrosls oS
IS e 0 IS e elely (Bly slagan anws
ey ol sl

30 oot i ool a8, 8 IS, SQL wljgiws ol cpl o
oS 1z ool o3gas Ll Ll ool 5 35290 slasSll ansets
Glodds iy a5 o 5l g Laseice polie glyls ol o laals
ceb SusSTy, cde a4 a5 Sleools o By 5l ailesgs
S olass 5925 b it pate S b plaadys S
A B oKy ol Db ks glaxl b Lol ozl g oS

badigd oo kel -0
s SESngs 5 sove b))l slajline bawgs baadgs Ll
©) Joozr @lhae ol wgms by, 5l oslitul b ioren
el sl 5 ont o)Ll sl 4 dgs b ilodds s

s ddgs slaws

! Cluster Validation

Y osleds —YY oo -V 0 g Co i g @alio cwidgen (Lodl o 4 300



b dazg 9 ol )5 ol clamns lods

osliinl b (6 50a] (Mg 1900 15 (6l weliad WSoleily i

"

lsieS S355" QLS sloxzl psle g9050 slp 9" Olo g S
g so 00ls dlgainy Toolgils 4

S5y S5 Jlasl b 85 (sy5b & s Jloel laasgs
69 Wl Sl beais sl e g0y slaysll
D ()2 By

ool oy cElbanls slpasls @Syl 4 &6 L
Olple Wlesgs Jloyem n Jed B shaws 5l gz Buls
2 alds liee (e b yole S0l 0 J e 0 s
Skl ol 38,5 e e LI cd e badss
&S ooy Sew (lie Blam 4 55 gon Gl o Dl
] ulla.a U"‘ 6‘.)‘; G)L.oaél.:.: @h—t

oS obaies loy gamais glad o a5 o5 walys SaS
Ll bl o g ols Laseis 1) &S)ls 18 dbgs o &jglme yo
1) Shglons s b il 55 1, oo Sloleitiy (s ke &

Sl
B S B = UBLE
3o Jle gl oyl sgzs 1,15 slpaing &)1 IS asgs
5050 b ol i W3 siie ST o)led Aigs
b oS gyt o & i 10 il 00,5 (5l 5 "Slaal’
55 walys slriy “slaizl pole” 5 T pulitily) £9.050
Erose b GBS w3 Slgls elel p slering cnl (A) oo
2 s es el a3 b sl Gl e ST e
4 O pdy oo plonl Sleidny abgyye Abs 50 05 Syl ol

TS ity 9050 sl ol e (a0 85 (e

5ilo K 9 SOM buwgi ooy sloxyl s avgs .5 Jgu

¥ cluster-4 vyy cluster-3 AR cluster-2 ~ YYY cluster-1

o cluster-7 fr cluster-6 V-f cluster5  -¥ cluster-5
¥ cluster-11 08 cluster-10 vo- cluster-9 Y70 cluster-8

0) cluster-15 fo cluster-14 44 cluster-13 v cluster-12
\ cluster-16

ol e e llicores gaasiin wlal poudl ool sbdbes Judod .V Jous

A Ay N} ol Sy Y.-uv. Yy V ojleds adig>

00 joui 03 )lgz dlig> sgaliislo PUTERY Ryos Yoy Y Y ojles adig>
- ddgs A8 omilad 340 f-LY. YyYvy Y oojlod adigs
Cedp—o0 3y ddigs> A5 ol o) f- LY g ¥ ojlods adig>
03033190 dlig> godidlo-ae, 5 ol 358 Sy Y-uvy- V¥ O o lous alig>
03-00 il alg> PrE S G% [N S0 Y-uv. \al ? o lods alogs
0300 s Ao ol51 ko Sy AR AR Voo lads adig>
Slzooil adg> soidlo-aie IS ol ) AR Yoo A ojlads adig>
00K ddigs vyt gy el gomidle omiland S0 Y-uv. Yo Qo Loy dlog>
Aol ddgs el PR Sy Yoy 0a Voo lodds dligs
&SJ“—OQ 4\.&? Oy g o ‘plu: —)l&u—ub)l)la pluééjs S0 YeGvy- iYd AR o)Lo.oio A.w?

o3 plimpuy dbes eole coa-ai S ol 398 Sy f- LY ay VY o leds alig
00,lg—Caan als> gadiilo-jgal il PR 5y Yo by 44 VW oo lods dlsgs
033L4=03 jous gz bl emails PUTERYPE Sy Yo by o VF ol dligs
S lo> ddig> gomidla-alsl TN TR O3 Yoy A VO o leuds dlsg
00 jlgam s ddsgs S 3= S ol ISR Kyos foLv. ¥ V8 o leds adig>

Y osladd —YY il —AFAY L cdgi o § sl smsckiteo shledl comt 44 5t



Y b a9 g ol )5 bl clumn Clod

weooliinl b (6 500 (g 3900 35 (gl p doligh (S0 leilin

aals pla gglosls sledg, 5l grSose bollie ol o
Slestons Gy oz Joo (giezsl aelgd g onilojlusgs

Gty Glese ol 5l eolaiwl 4y aS s 5 Al Solpray
ax 5o g ol plml gpael )l Set 4 1) (s 5 505k
e Solose Ol wll pbie @ g oblay

el 00y ploil s a4 518 g0 jo (golpainn
“Corer glhaatin Gululn Gl ganadss Jol 56 5

Ol 50 a5 o pll OMass ¢ Jad iz oy S5LLS

(SOM) suilejlusgs diis vk ,65l 51 oolaiw! b laadgs slass
sl S g8 L st o 5 o ol
2 slp el aeled gl oolaiul bopgs 5B 0 ailoays S

as @lf)lf L L)" u,oL..ul »9 03 s.)l."il.l‘ e dlw ‘M?
81 555UsF calin Slolgiig WA S 3 abys ol o
30 =S 5 Gledgy 5 eslainl es jsSde Juw ol ouls

5l e licimesr gloaasin L ol cuS 5 5 ganadys
Joe onl Gl 5s 51 a5 wanl 00505 oolainl 55 ezl aclgd
ol sleiiy Jao QD (omsp ln 098 (o0 e
as _s.ia)f JLo.C‘ u-“u‘f” ngb" aligj L;lemo‘a (59 fomimmarnns

Ayl Slalgaios &)

&l
[1] Campos, L.M.d., J.M. Ferndndez-Luna, J.F., Huete, A
Collaborative Recommender System Vased on
Probabilistic Inference From Fuzzy Observations.
Fuzzy Sets and Systems, 2008. 159(12): pp. 1554-
1576.

[2] Chen, L.S., Hsu, F.H.,, Chen, M.C., Hsu, Y.C,
Developing Recommender  Systems  with  the
Consideration of Product Profitability for Sellers.
Information Sciences, 2008. 178: pp. 1032-1048.

[3] Wang, Y.F., Chuang, Y.L., Hsu, M.H., Keh, H.C., A
Personalized Recommender System for the Cosmetic
Business. Expert Systems with Applications, 2004. 26:
pp. 427-434.

[4] Kim, K.j., Ahn, H., A Recommender System using GA
K-Means Clustering in an Online Shopping Market.
Expert Systems with Applications, 2008. 34: pp. 1200-
12009.

[5] Olmo, F.LH.n.d., Gaudioso, E., Evaluation of
Recommender Systems: A New Approach. Expert
Systems with Applications, 2008. 35(3): pp. 790-804.

[6] Wang, Y.F., Chuang, Y.L., Hsu, M.H., Keh, H.C., A
Personalized Recommender System for the Cosmetic
Business. Expert Systems with Applications, 2004.
26(3): pp. 427-434.

Ay dw (S asled GLS A Jeu

1 55leid Adgs

soleiiny Slegge Slegdge

ol (5l >

szl pgle owbiiily, Sl

pole SgeelS szl psle ouliadly, Sl pole
(e

Sl psle closl | el pgle

FoelS | oiige psle

LSISJ‘ s_;)l_‘>u Oli.ls LngS oalo S99 2 03 r:l.‘?o] k_)L».MJlJLA
ol (3g0] slaosls B o Yer ¥ Jlo bl B oo )]
ol Gl (Saod oo (y905] (sloosls 5l oolitul b s
oo o dzgi L ol oud diwlxe (1) Joo sillae Jow
ool (ganaligS oS a o0 HlaT A By (nl o (Ken

R cg\.lé; é—e‘j ).1}4 ‘5:.>Lu.:w..o..> Slasie

9wy 09y ) oolliwl b (Ko <y po & Jgur
O9w s 89 3 ooliiwl b (Sowod < yub

ayo slosls Jsl obss

S O3

@i el
SAIFYAOY  Ye-q-¥eeA o
& sleaw 5 g asled

~0lnl ooy &5 sy o0 5 4 WS nl (Jol> @l 4 4 b
S 1z 3 e S5 6555 9 A S s 2 O
a5 b adlools plosl 03 cal 53 1) 9,5 i Wil Gl yne
e (2 S Bl Wl e oSy (nl gz ge Sl &
Sl ped wgh ol 5K, 58 S1E psle eizes
S s e JSa5 a5 1) oag 8 cnl Glblie (n teS
255 )18 oy Ol e @98 3,50 Wls (o0 5 055>

3 9 Ol lepareddle (gzmen ool (49933 &j50
Sy Gl Wl g0 5 sl (6)5 839 o (Sheans 4
ik Lo 2o |y Igioee olsl

) 5L ol 51 eslitd b olgice 51 Sl 1o ol ol
5 sty (S5 SRy (e ki el S
byt sl @ ol Deizmer g ols plele |y (mezs Y
leaST 5 03ls oGl (595 3«0l tiw 0310 oGl (59, 2 s
S by Gl 50 e S 900 UATT &S ged 55 e
SOM L (8550 i psfdl (oS 55 slecss, 5l a8l (pa 095
ged ool (saalded sl Gl o0 8 Sl K g

Y osleds —YY oo -V 0 g Co i g @alio cwidgen (Lodl o 4 300



b a9 9 ol )5 ol clamns lods

ool b (6 5500 g 3900 35 (gl p aoligh (SOl i v

[20] Srinivasa Raju, K., Pillai, C.R.S., Multicriterion
Decision Making in River Basin Planning and
Development. European Journal of Operational
Research, 1999. 16 (2): pp. 249-257.

[21] Hsu, M.H., A Personalized English Learning
Recommender System for ESL Students. Expert
Systems with Applications, 2008. 34: pp. 683-688.

[7] Al-Shamri, M.Y.H., Bharadwaj, K.K., Fuzzy-Genetic
Approach to Recommender Systems Based on a Novel
Hybrid user Model. Expert Systems with Applications,
2008. 35(3): pp. 1386-1399.

[8] Min, S.H., Han, I., Detection of the Customer Time-
Variant Pattern for Improving Recommender Systems.
Expert Systems with Applications, 2005. 28: pp. 189—
199.

[9] Wedel, M., K.W., Market Segmentation: Conceptual
and Methodological Foundations. Kluwer Academic,
Alphen aan den Rijn, Netherlands, 2000.

[10] Punj, S., Cluster Analysis in Marketing Research:
Review and Suggestions for Application. Journal of
Marketing Research, 1983. 20, pp. 134-148.

[11] Chung, K., Han., Three Representative Market
Segmentation Methodologies for Hotel Guest Room
Customers. Tourism Managemeent, 2004. 25(4), pp.
429-441.

[12] Chen, L.S., Hsu, F.H., Chen, M.C., Hsu, Y.C,
Developing  Recommender  Systems  with  the
Consideration of Product Profitability for Sellers.
Information Sciences, 2008. 178(4): pp. 1032-1048.

[13] Kim, Y.S., Yum, B.J., Song, J.,, Kim, S.M,
Development of a Recommender System Based on
Navigational and Behavioral Patterns of Customers in
e-Commerce Sites. Expert Systems with Applications,
2005. 28(2): pp. 381-393.

[14] Horng-Jdinh Chang, L.P.H., Chia-Ling Ho., An
Anticipation Model of Potential Customers’ Purchasing
Behavior Based on Clustering Analysis and Association
Rules Analysis. Expert Systems with Applications,
2007. 32(3): pp. 753-764.

[15] Changchien, S.W., Lu, T.C., Mining Association
Rules Procedure to Support on-Line Recommendation
by Customers and Products Fragmentation. Expert
Systems with Applications, 2001. 20: pp. 325-335.

[16] Nanopoulos, A., Papadopoulos, A.N., Manolopoulos,
Y., Mining Association Rules in Very Large Clustered
Domains. Information Systems, 2007. 32: pp. 649-669.

[17] Kuo, R.J., Lin, S.Y., Shih, C.W., Mining Association
Rules Through Integration of Clustering Analysis and
Ant Colony System for Health Insurance Database in
Taiwan. Expert Systems with Applications, 2007. 33:
pp. 794-808.

[18] Abidi, S.S., Ong. J., A Data Mining Strategy for
Inductive Data clustering: A Synergy Between Self-
Organizing Neural Networks and Kmeans Clustering
Techniques. in Proceedings of IEEE TENCON 2000,
Kuala Lumpur, Malaysia, 2000, pp. 568-573.

[19] Topchy, A.J., Punch, W., Combining Multiple Weak
Clusterings. in Proceedings of The Third IEEE
International Conference on Data Mining (ICDM
2003), Washington, DC, USA, 2003, pp. 331-338.

Y osleds —YY oo -V 0 g Co i g @alio cwidgen (Lodl o 4 300






