Ve Jlo 340 b QA amiio IY oLy o5les o) o ylocds e Jluo

O

&7
oo &1385 gbailolu 3 Slawlro doliladgs °°

w9yl ;o APriori g K-means gy e yo5dl 31 solisuw! b oyl yilio ygxo ol Judxs
a8l axawgi CrSP gig,

(s ol 93) ol Bgd ) S ‘\ﬁm Shdo> o3 y0

e et o olKils (ledlbl (59l 5 yigmalS iige oaSils ilajles (5 lons olfiialojl el uli IS !

St Gt giais olRails (DleMbl (550l 5 ygralS gwdige 0aSiils ¢ Slojle (5 loxs cli;z.iuj o lasls Y

Ol i job 4 g Wjlas Lol pae s sleools aST >
5,108 e Lo LS s (g0 )S

tlize slrojer jo a5 cnl anwgi Jl> 0wl 3 G (ggSesls
b S 5 bolojls b (UL wilage g Coodbu (ygomen
.[\].>)1.> o8

ol (5,800 ,5 Cato (gylSesls ;o 0,55 slaeje 3l S
L olslp Hlelas g Loy b g sy3 (S90S s & Conto
S 4zl oGhg 8 4 bgrye slaosls I gobj pan b i
IVIAS o ados 1) YIS Jiig oo o ol yiieo

O |y Sledol 2l 2l ¢ 9,800 15 o )0 osls (YL oo
08,5 gl bl (gl i gy Gl SIS g b1l 51 oolasu]
) St 2155 5 a8l pdyelie o)l 5L (550 e el
ax ST sl atile 053 sgw il slp 1) ean] b i
by, opl ol waws J5e loxes ools Judow s sl b,
ST 5y0nlil 1yl 5l ooy (Sladl 555 @ 5 0092 R0l
IVlsal polio o 30l wiilg oo (slSonls

Laosls 51510 e 5 (smailesls s pslaaz osi 53 S5 09,0
2l g slple gl @ ez 5 (FoxS o 4
oold s ol 5o .l 00,5 slow! ool i3ls g (g 5lwe ud
(908 5 Lo ;0 ohgdy ledd bawd ylgy (pais 4
olas 1) glyiie glgil Lo & ol i U3, o 5o (sglSesls
ou\.&tg)bg.):;p.ab.byg‘nk\fsmbsa C""’)"‘) uyj..a:u ‘nldf
St <l b asS co SLS )lig pges 5 ledbol oyl [A] il
2 Glp embin sl Gl e wolys o aS olulis
Ol b LU o e 50 0l B (nl 08 0998 0l e 5l S
o) Sal; (528l g (5 e b bl )l ogupe ()] Bam a5 59, 00 )5 @
D lead G55 ialidl 6l

ol plod o ol ie sodls I (65 Gaee Sy Wb S b
Om ol 5 boals olulis 4 Huoes g ail atil
slml g e slasleidoy all dagT (slaylid) (o iy (ol e
Ol 310 oy 280 b (g e i Jole sl el glaes 3

98

oS

68, sl Lol da)lS' 5 S 5 coio (6, sLad (o o)l
@l 28 ol B sty s Bas lte (psaty byte
b iyl ool 5 050 (ylogm (2ali8l 5 blik slagsl il &)l o
QL)._,M UMSI); 6Lmao|o J.:l}u O ‘65lfo.>|o ‘_gbzso)ii” )'| ‘5):50)@
K-Means sosaigs o500 5l solaul b ol ool soss aisls
Gl dbg> iz & Ol i REM Glo (a3t e
A e ozl il < APIIONT o 65 (6 205 )54 b e 230
Ol w53, 50 e gL 0o )5 2l sul sais lay >
CRISP- wily axwsgs (a5, (ool 2 50l 092 )lr 055 (alolis
Saly a8l b i (g8 slrosls dcgeme (59, 2 g _\_..:LLSA DM
=S5 089, 45w oo LA @l Sl a5 18 (S5l s s9e )18
A, Sl pamas 10 sdied))l la iy el ol suiasl )l
oazdly, cpl.o,g] pald blite (g, ;0 atag slacoy® g b i
S50 wedan bk slacs S e )0 S5 )Rl plear il oo
5,5 18 eolaul

(2l olge 9,800 5 Lo (gaais (55l osls 1 guds Wlols

K-means oz 55 APFIOT o 6Kl ¢ oo ae g o cazsl lgh
RFML RFMD RFM

Tl Az U

VEYNYA b)) o

VEY 0 oldol g b

VEY BN e i o g,

VEY/ SN el fu b

maryam_jm75 @yah00.Com :Jstus odinsgs o

doddto —

9 SleMbl poe> o )0 (55l L yiny g gy D) aaz gl
eools o> uwalj.‘ﬂ Q.;“ Lol wbu.,.,l)_el C;).:.io.“o )510 4 osls
2o s OlRl )3 Al g s (25090 w15 slo0ls oS gens 5o
Dlcatos,S b baygas

Lo a4 0ols ple g Lgran (igp paSSL oS conl cole (g5lSols
oS 7l il oo Dledbl aoslspudie w5l s oo Sl

WS S

Distributed Computing o Distributed Systems



&

5-
£ £
A /1

Vravut

oS pide Sdrdezp 47\
CrisSP gy wez ke ;o APriori g K-means e ;951 31 solaiw! b oyl ko ygxo 081 Judoxs

O
{3
.

ADPIior py ,o1 :¥-Y

g Sl (ool aclgd 05 lapt oSl I (S S5
o bl LSS, slacaen] zlml 5 olulis b wly s
w980l OJasS 1) Gl 18, 5 SV game g3
95 son & B nl o a8 ceul QLd)l el s ol
sl saisaizls , confidence 4 support ol L

OB (wleb g, -

o S 09y =Y

ol Gue o8 cul ganlp sladas 5l (o TS g,
al> 0 7 Jolis g [0l cadd (solSosls slooss p (30,5 yca poe bld

wdbise 2
Flaools (g5lwesle] =¥ ¢ Tlaosls S j0 =¥ « 7S g ) -

Y il -2 7 ol -0 sl Joe - F

5 Fu e b rolezel BB 1) golSosls anlyd aloxil ¢ g, )]
aed & Sl ol g, ol cind bl 51 S Ll IV]wiS oo Sy
ol plwl gla )5 g wliizd ) (gl psSl Sanl 558 55 L 5L
Solore olKiiolo;l 50 alie (sloesg p aazgil 4 o los 3929 alive
oo BenchMarking al> o [¥]51s ais olSils lojlo
aloas] V S o as [V oy 5 adlal i,

B sl e ans g g8 by asdl aswgd (g, cpl 5l eolaiul
5 sidls 5l eolitul b1y 039, ol 5 Glaal ws,S Julos 1,
Sl yrne et 5 0o n A e (B o Sl et Sl
WS o i 0ads plxl Sl gy lesl B

@ls g ools Judoi 5 gy 2 b g caio (al Al dnsgs Joo 5o
Slidios Jolod g aiins Oloyzs 35505 b g 998 0 el i
B 1y anl)8 00 )5 (5 el (6),S5 glallas 5l wlgs oo arinds
29 LSS 5 Loy )9Sl g Sl 4y jomie g 0S5

slacols 3 wledlbl BenchMarking  al> o 0,5 adlal

o oo &l o ol 4 1) (gaed ;)|

Modeling®
Evaluation®
Deployment"

99

by slaasky (Hib 5 s itane Lad> £ Sgute (51 SLelS
18l Jlojss 5 (2llil olese Gl Sloey sl

Bl Gl 58 (B9800 5 Lo j0 (a30gw 3L Coeal waz gl
Sl 5 ol i g (9,8 slaosls ko aslllas ol Sus ¢ 16,
3Bools 5 egian i GSSS jlsolil b ol s gl
5 P38 S predl Suz Olpse & Ols Gybons B ol
235 S i

Egogo losl - ¥

GLYIS o LS 0,8 Ta 5 ol yiie sloosls s (sl
iz loos o LSS 5l s into yo bags 0ad ()l >
el oas 4315 5 o] g 4 aslsl 4o 45 ond snliiul

G aligs N-Y

K-means o ,o3 somady> ;o aied 0l slacssss 5l S
@l a8 ol Ol a0y (5,50 Loy sz a5l
[V e Togis oo ooliinl ol i slaosls (suuaiios o Julosgas jo5
WBaa b ie elgil 5 GBS Spae > L8, eSS Gl s
gl o (§dabg> Waools

2Ll RFM (gl Juso 51 s yten yo0 (35, (5 (6l owizeos
shawi gro s Feay 5 (S e e RREM oo 0 055
i oy )90 Sy p3 5k &S Jg jlaie e s M g0y 5
ino 42D 45 RFMD (3200 a3l damys coRFM g S
L a5 REML 5 [\V] s 5t gy oas (5l 5 slaVIS g4i5
la s ol VY]S5 b o yie Loyl e Job (dxe
oSS 3l oaliiwl L1 1k g ol Ll ol )l el
D¥aies oo plonil omaigs slap ;53

0l oyiled ¥ -Y

oS Sl ozl piled S gelSenls slacSaSs 5 K S
el gl b a2 )3 de Sl 125 6L L oMaal S 0l
g oS Cl (a5 sla s 5 (S Bl s Jeloigay 2
58 oo 1,8 oolawleyge oMl o bLs | aiS (gl lisg 00,5
a5 oM s Laly, B amo e o5l byl genS 4 S0 Loy
Dy flass slolis 1) &5 oo ol i

Cross-industry Standard Process For Data Mining'
Businnes Understanding’

Data Understanding”

Data Preparation®

e ”’/Ju‘;&w A



Ve Jlo 340 b QA amiio IY oLy o5les o) o ylocds e Jluo

O

7
ouds &1397 Aol 9 ol asbidiadgs °°

WM O

Distributed Computing  Distributed S;

<2

Y] 550 g5 st slossl il s s Sloas S50 S
wl ).i{o Q)|9A Lg)LMM) )

5 Fyae G Sty lp Gl Sl awy 0dgue
Ll 00U u.vl...uL.w Cxduo 095 4O 691500‘0 la SusS

CRISP- b olaibiwl olul 5 YA Jlo o [F] aios
RFM Jas 5l soliwl b cimen 9 K-means 4,51 L DM
Alie ol 4 o a5 ol a3,y olibe b, b 4
Lel ‘libuT » ;Jo.a 9 Lgd:..ls Ub):"‘“"c @L.:Lw 03 UAM
Gro |y 6 reS a5 ooy a5 ams o |, Sl il b S g
Ly ogs 2ol g @l el jo 5 S a8 dgu b (Sb i
Ll

9955 5y Ol it JLis & LS 0 595l (g5l <ol o
G ply e Jad oliie 4 plaVgame iny (hg)8 5
wlie )18, L b yiie glaaialss 5 bjls plulid 6ln o9
Jsb i) 6 reSoslail T G oS 4z Falonil (6 by ligins
IS Sl dds 4 [9os Wil ganaies 5 giie see
Ol Lad> g S5 sl SIS S slacS i laacass
G eS o Bar sl S slails Sy sl Wl
o ek cpl slp .[17]09&‘5‘, Al bools gassaiue
oS abarwgs GLRFM L RFM Jos 5l 13 sla Jlo Sliiss
Gl 00 soliil 0 oS 5 K-MEANS samaiss w93l b
s sl ol 4 b WS e S LS s 4 iy, ol o
Ban L 5l oy S0 g odum, 395 BauS B rae Sl 5
..xs)j—l Cewd d O

Sl [12]Wlie jo S0 oy, 4 oyt (5N i) pslarass
YooV 9 olo? 6&00‘0 SS9 » RFML JAA g)"’l"“‘|)" 45\)0;‘50
ol conaiiss o5l C-MEANS oy oS b (6 oo ST y5 o0l
ol | j5logm b ytie (s laades o)y b i jo 5 955
S5

($liage B 51 sl Gl 5 ol e s ol il anl
S gl oluls Guizes 5 Ygame (558
So b sleedh gy [Bluladlas (SaiS S an
5 0 abosl APHION o6 5 ooliwl b LS 4o 9,800,
S gl gl S¥game G Laily) lp (Gesl 098 FY Coles
e Sy Sz pligBes,s a e Ll e s oyl U

100

[ BENCHMARKING }

Business — Data
UnderStanding +— UnderStanding
Deployment

\ [

[ Evaluation ]‘_[ Modeling ]

[¥] 4Bl dru g’ comms 55 (09 5 ) IS

i Bup g o b -F

S stz P RE b 4w b e a4 ie Al war gl
slaasacs el 51 (Sl (dad e i)
Obyiie ) i SYgarme 4gSs oS Sl (ol o)l genS
2 Ol guiales ST jekiie (ol sln ity b (S9iS
5 )ty e S0 6lp lagl ganeg S g calisee (slajlne ol
22 6lp U aS oo S8 ganaiws ol gl go oolaiul lisla;ls
5 P ne bbb eFlael Sooplie o8
5 s, Suz celia sl g VP (g o 80 pamie
Dol S ()l e Gaiali

bugioad )l > VB G (ilh AES (Ghagh (ul Sae
axsgi CRISP-DM (35, ol jslate ol (s a5 ol (s 522e
285 (g SliEzg 5l ()0 pgSIl el g 3 iy a8l
Emae Ghse slaghy, leslitul b il a8 Salosl ojs> o
ol Gl b G 5 03,5 anades | lie slaesls
P QeSS ae g oad gl VS (e L)
b asilyss eS8 plpe c@ayb cnl 51 B 3800 gloul ados
Copde Cgz 50 1y 053 o Sles a5 slacsl il sl
LS S (e b bl e

wsill ol tie slulid odg,00,5 Cars s golSesls Gua
@loled (oS ras Sl 5 g (9,85 DYgame olulid

@bl Shl e 9 K0S b SYgame (5958 (e okl




S
APy

yravy®

IE-
= I
7y

oS pide Sdrdezp 47\
CrisSP gy wez ke ;o APriori g K-means e ;951 31 solaiw! b oyl ko ygxo 081 Judoxs

O
{3
.

Distributed

L RFML s RFMD ( RFM  Jas 51 sslital b Laools loc!
S epSore b e iload sanasys K-means s
ado> 2 53 Gleiy slagsl 5 (Sl (el il laSaSs
Sl Y o Ly, 45 & g0 ool 0 canl oas gzl el
g g0 00,5] Cawd 4 adgS 12 ;0 b i Jawgs oo
azr—wgi GLRFM g RFM Juw b b osls gucsaiogs -¥
K-means s ,95dl g a8l
S gy Gebp Jlo S sbeesls 55, n Jsl Al e 5o
k-means sass LRFM o olsl 2 g a3 iy 458l dssgs
2 sly solerin )56l Soles o 5 oud planl anatss
20,5 75lae adigs
e e g EIDOW g, 5l aasigs aigs slass Sl gl
Joe b lad s culie slaws gl a5 ai oslaxl Silhouette
el 03]V Jga 0 RFM

RFM Juwe jo bidisgs cawbivo dlusi counss :(V- Jgu)

Ju S ooty sl

(K) aisgs slaxs Swades b ly Silhouette jluis
K-y -/a-0
K-¥f -/oVa
K=o - /OFA
K=# NG
K=v /EVN

slp Silhouette  jlais cp i colcwst @l aaxgl
Ayt P L g by ¥ oolows sl « RFM Jow b ganaigs
K=6 3 k=3 slow sl I, ladig> 5,135l Jo fpod a5 ol
Jgaz 0 angs ¥ (olp solaiinn (5 08k dms 45 548 oo pll
Lol 020l ¥ Jgdz 10 dlig> £ lp g ¥
JS sesls gl RFM (guiuaigs 6 la8pbi(Y- Jgus)
k=3t Jo

badbes g,la560

AL o 5 i ol 4 9 LIE a5 b ytiee

4y 4l b ob S, ob e

<|>|<| ™
> < >n
> << Z

Oblexed

101

sl i slagpliel g wisS S5 pbie w5 glagSl
A 3l GY gz ledus S i

S5y 2 DFLSs idos hyise Jld) e olelis Gl
PADIIOM 5501 b g oo 5,5 55 51,5 5,55 AATD
03,5 & Luly; (nl (UL &5 Wb atie aml 3 9 0D ol
oo b cdel a5 (DBl 58,5 a5 50 b B oS eSS a2
E5p 4 dhm |; (B8 Glaglinl Gl e wigdioe )l
Sl dewgi (5 e

9 s09,%00,5 wolllls b 4y by po slaosls Julow ) (rizmen
3 0w [18] oo (i ;0,3 0 1,85 slagSUl glulis
Ly ad oy e JJROVY slaools (55, 5 Mgyt o
Dby onpainge FP-Growth o Apriori o6l g awslis
00,5 aiS (bl (il s 5,55 slapil glmd ¢l
5 Ol JLE, alulid cqz b geans 4 SWS 4 ;e b

gl dedan G:LJ)‘)La 6L‘°6}3‘)L“" 6‘)—?‘

Sie Sl 350 50 LS Sene ke ;Ko [VA] glasillas o
Laly, APHIOTNT o )98l (6 55,15 0 b 0SS e 4y SY gama
O 45 oMl 55 g aites Ll 0 pa baS SV o
oS Gl Slbl ol 5l ws Lakie Wl |, 38
0,8 oolatwl g8 slagil !

5 logSI APHIONT o2 o801 L [Y - lallie jo (g8 it 82
,o confidence o SUPPOIt jlacs go acwlxs b 1S5 5 slapn]
Slasplinl See 4 e g ond ololid obyiie slaesls
Dgd o Gl yde Al 5 )15 g oS

0dld oL 9,1 Jol o —F

Gaais (i Bl ggdge ragh (nl Baa 4SSl waxgil
G ST I Luly b jo g cnlools Jdow 5 e b yiiee
Olyie 5 (9,8 sloosls (anats 5 Llod sl (e5ian Siso
S5 xS bl Glee wsdioe ool
)5 samade> 1) byt g ol ploxl (298 slaeslsalSoly
loos gl 3 o8 18 cenls 5l gy YoV (g5, p el ol
o) ABlanwgs gy (bl g ool plosl 51l Sl ol

8 Market Basket Analysis

wghwns



oo 29598 (sailolu g wluwlxo aobibiadgs
VFoF JLo A0 G AN axio Y Ly o Lol o) o)louds (i JLw

0,

A

&,

A
& o't e "
»’/\/‘.z//v’uz“/}g_/

Distributed Computing < Distributed

<2

Ol & 5 A Judoxi —A

P9 LSS (Sl (59, 32 Bdod (pl ) A waz il
@ bgye Cou j2a el (oB5,800,5 50 gglesls b (segian
GalSools glail 51 oo S has al> e (o ()l i (gaiaiws
598 owyp b 0 oslanwl Association Rules sl a4 oy
SEAS G pae Lyt oo (5, 5 YIS s L3 | g5 oo L]
By 4 cel lolinly Gy cnl sl 4 sl s & )
S @Y a5 o)l Jlaol jader w5 1) @Y S5 st
S o Jol VB Lol e

b 4 Association Rules slags 65! 51 S (59, pgo o]
5 2U50 (S sladcgeme o0 )5Sl opl i el Apriori
g diloads ST po b axds wiz a5 WS e oy 1, 211 Sbas
WS oo Sl ] 1S5 5 yled 5 bl

S Se APHION 12,651 Loy sdslcamdas ouiled Julos o
Frine g St Gulsd ool (el o8 0l 00 sl s 4y (58
.zl confidence 5 support sb 4, sl g0

odalissds laddygs (59, » daVIS bls | g (yuilsd aiS jglaiess
2 plnil pla o) 2 9 Jolod Jlo S5 slaosls

G s 08 (LBl0 s 4 5L w3 s o el sl
RAM 32G \T SSD s)la b (oot j o (oo a5 cend]
A ooliwl GPU coLlsl, 4 Core i7 .

2 Omomed g odelCansds AdgS 4w g, » |, APHION Lo
Jol> s ol bl o ws el 55 Jlo JS slaosls s,
5 pombio Gulsd dbsd o (gl sdaliamsds uilsd a5 335 e
Sl U el eadgs T 0)50 30 @S peaal slp Json)8
g 00,9] Cews a4y S & g0ds (puilgh

JS sleosls 5l gz ¥ (gl sanliassas lbls,l 5 uiled gl
O b (52lgB iged lgieds a5 osel A g A 5 Y Jolaz 5o Jlo

ol a3 515 Jola> 4o cOnfidence 4 support

I k=3 Sy o Algd (69) (Sl piled (Y- Jgu=)

JLw JS ‘_glboéb
antecedents consequents supp conf
shir_nim_946 —> shir_por_946 VAR </AQ
shir_por_946 —> shir_nim_946 AR /Y
khame_kaka_100 | —» | khame_asali_100 /Y4 /o5
khame_asali_100 | —» | khame_kaka _100 VARR) 244

102

IS slrosls gl RFM G dgs> ‘s)l;\fpl} (Y-Jgoa)

bales 6}.1\5,9!.;

3519036 b yiiee

Slolg )b yiie

Obleed

S e 53 ol e

Sy s Joliy b e o sl gn o5 Gl it

>IS<|> << <ln

<[> <[>| > <
<l <<l > > <L

arg 4 5l b e

by w0 Mg F 5 R (:Sile soloiiy 5,356k ol
anlio osls IS oM g F g R - Slio b g oo 4 wloxo
M5 F 5 R ol og jiaS b it itz gl (uges § 955 00
B9 o0 Sy (5)I5 6L alg 52 (6l (T (Sl 4 S
L byt sboosls gomaiws L aSl 51 lcedol (gl aslol jo
e b 85 55 e i (5 e mran sloa 25 RFM Jua
558 Al b 03, aloul ana_sss 2 RFML 3 RFMD
e b gazadind 2 s 5,50 4z L g D el o Sl
LR R R RFMD o b (soma—igs syl RFM
il 0aal 0 9 F Jglaz 0 VIS £45 AY [0 yuizman g VIS

RFMD Juw 50 g cawbo slani i :(F- Jgas)
Y awo ¥ 595 » Jlw S5 rosls sl

(K) baigs slaxs Swadgs b ol Silhouette jluio

K=4 <16)

K=y 1oy

YU awds AY 595 2 Jbw 5 sroolo gl

(K) baigs slaxs Sawaigs b sl Silhouette Sluio
K=y A
K-t Nits

el 00l & Jgaz )0 REML Jow b (soiaigs amis (riomon

RFML J.M ) Lbd.u,: cawlio olowy s :(7—J34@)

K) loasgs slass samaiss sl Silhouette lais

K-y - /oY

K=¥ </fY

RFMD s RFM sl Jow ,o Silhuoette lais anslic aasgils
RFM Joo b (soimaigs a5 848 0 Jool> ams ool RFML
Iy & Fdnd sbadss qojlo Lzl o b aS sleesls (54, 5
slaads (9) p (ol Ol dm al> e 0 1A S (0 g

3¢5 00 plosl RFM o 51 saelecssa



] b paie Goieaz.p 7
o\l/o
[ I

CrisSP gy wez ke ;o APriori g K-means e ;951 31 solaiw! b oyl ko ygxo 081 Judoxs e "
Gt ) u;“/} \."/&/
“’."'Y"""_ wb A 95 ystems

yravt

e

Distributed Comput

S8, BaiS B ras wias o lis abes o Ko yilgd Ll
5 olsd (2liyl s Jelod b oS wlandls 093 055w o (Jslie
Sl 5 g bl sloces B g oo aws (o 0 Ko wlbls)|
Ol tpl mlio flpae 4y 90,5 S | (oSG8 pas Slsle 4
ULW 9 @L.:Lw |) u,.,”s u»..:‘}ﬁ 9 Lbsi.” G éjm‘f ool
5 Vpame ISl b sanaie oy o sl
QS sl Bas )l i glgil 6l p aiedan ObI5L sla gl !

9d Ol i b BLI| o e 3gug 40 e Coles 0 b

Olosez Gl Olsicse Gioosy (nl 5l edelcumsay @bl pizman
Ji8le 5 anwsi 1o L g cdumsslpiing Slapivaw 5 9 DY gams
Gy oS Lol wazgil 4S5 sbay 9,5 oolaiul beygisg
Ot 5 e 1395 00l 1 4 (65 55 (slaolpiiuy wmo o
095 a4z lp ) sl az &Gl sl g b i (gl aniSS
PR ozge &id a5 ged oolitul )5 Jleel (g oo b i ]
Sl Slaal ly bagie 0 as2adie 5 biwlw ool
5 mleo gleasass (niepe I (S alies (nl &5 3580

5 Ganabs> (g slaesls Jlod S Gl ce (S jebe
S bt g alie SISl remdl ol 5l eolitl
Slo dgm Sali¥l 5 Slanl oy oy il slasls 5 Bae it
31815 e L 5 s e |y gl ol 5 0,00 2 po 1, S 1
5 oh98 Gl sl el Glagsilyinl Sl slacory o b

A5l 00T S8 w555 sl s 20L

&I el
32 85 Sy gl 555 e e Sl ey 5 5 S5 L

&Ll -

[1]M. JamshidiMoghaddam and S. R. Khayami, “Identifying
performance improvement solutions in the retail industry
using data mining,” The 8th Conference on Advances in
Iranian Organizational Architecture, Tarbiat Modares
University, Tehran, Nov. 2024(InPersian).

[2]Mohammad Mohammadinia, “Designing a roadmap for
data mining projects for healthcare centers,” Shiraz
University of Technology, Shiraz, 2022(InPersian).
[3]M.JamshidiMoghaddam, “Identifying  performance
improvement solutions in the retail industry using data
mining,”  Shiraz ~ University of Technology, Shiraz,
2024(InPersian).

[4]Reza Samizadeh and Roxana Taheri, “Evaluating customer
loyalty in a customer relationship management (CRM)
structure using k-means clustering and RFM analysis method

3 k=3 Slp S algS 59, (ool (il (A= Jgu2)

Ju S ooty
antecedents consequents supp conf
shir_esl_por_946 | —p» shir_esl_nim_946 AV < /AfY
shir_esl_nim_946 | —p shir_esl_por_946 AL </aY0
shir_esl_por 946 | —p shir_kakao 200 SJYVY | o/¥YA
shir_kakao _200 | — | shir_esl_por_946 <JYYY |- /vay

2 K=3 (sl 90 Aoz (59 (ol cpuiled :(A-Jgur)

Ju S sools
antecedents consequents supp | conf
shir_por_946 —> shir_nim_946 /S SRRy AY
shir_nim_946 —> shir_por_946 <JAE | -/aY
mastm_khame_900 | —p shir_por_946 Y ARNERY/IVN
shir_por_946 —» | mastm_khame 900 | -/V\ </A

103

Ol oo« ozl led 5l odeliwoas (slagSIl g yuilgd ams yo
aS b 1) oS ey, b e a5 oY g 2O s bLs )|
)..La.'> aS el u,uLwJu.t‘).s L)T GL....A OS¢ ) C).Ia.a aS )#UL"’Q
5 SUPOT L ¢,sls8 s o5 a5 (6 a5 gl IS L ol e
St 65 e |y 6 e wled i confidence
G5z -4

Slp gllesls b SuSs 5 poras Gigr jl asdlas ol (o
1828 5 lad ol it CBlSS 5 L sl e gl ol
R AR JRYE1 EPSUC SUPUP SUCH I COWV P VI S PR WS v
RFM oo cassl aswgs G ,S gy 3l eolaiwl b gty ol yo
ol st slaosls K-Means o ;631 5 aidbaswss o RFM
slasss RFM Jowo a5 o cvslie colys j0 5 ganadys
WS oo adg mlo [LaS] jo a5 oleesls (595 p 1) (5 e
5 oolain! iyl sy p g p) Bas aSG) sl
dolsl jo wo b i Jld, Jdod 5 ganaiws )0 coias yugd
GV o bli ) pezl il SaST 5l eolannl b Gudow
A 00,59] Cawd 4 ddigS e 50 b i lawgd o (50,5
Olyie Wy by alss el enelcessay (il (o b
A, a5 al olelis baiws plod jo 0y 5 1S5 (iled g Judow

ol aligs 52 )3 1S5 0 23 )08, el oo v s oz 20



IE-
O I
4

ALY

yravy®

O

o{( |0

ol 23395 ailolw § lowlxo aoliladgs (
VFoF JLo A0 G AN axio Y Ly o Lol o) o)louds (i JLw

e

in the retail industry,” Malaysian Journal of Computing
(MJoC), vol. 9, no. 1, pp. 1746-1758, 2024.

[19]A. Fauzi, A. B. H. Yanto, and N. Indriyani,
“Implementation of Data Mining of Organic Vegetable Sales
With Apriori Algorithm,” Jurnal Teknologi dan Open Source,
vol. 6, no. 1, pp. 98-109, 2023.

[20]N. S. Poli and A. S. Sikder, “Predictive Analysis of Sales
Using the Apriori Algorithm: A Comprehensive Study on
Sales Forecasting and Business Strategies in the Retail
Industry.: Predictive Analysis of Sales Using the Apriori
Algorithm,” International Journal of Imminent Science &
Technology, vol. 1, no. 1, pp. 1-16, 2023.

et 3| i) S ol (Goie o 0
Jelo 092 ) il (Gimio o8l Sl 18le
Syl codles Sledbsl 6,5Li8 5 (g9lSo0ls wools
o3ls 5 el (lgie 4y il Jlo o Ll
Soign o ) en aile 5 Coul SIS 4 Jorine

ol deelr g cai o sl 4 oS F w555, Lgo )8

Jelos (sglools ol (g9 —a—asi sladis) .ol 4ol IS

0397 13 b (Yl g 0092 09 (Hyb 5 ( SN Slapi

los,S &l gleslu (g lene g codls

5l asle last aebbl) asles
Maryam_jm75@yahoo.com

ol zils Slejlaw (5 lore Sldiod o8 iylesl
o5 o il a2l o e sinis
Slee 4y bl o8iils jo ablie golad ;o
e oBiils jo eSBAYYE Jlo 5l g ol 35

0357 ol &2315 (5 0 5 a5 525 Jle (Bj5e] Sl 5
WSleMbl (5,5kd (Slojlos (s )lore Ll (ipghy 5 (panasS slo
Lo n)l8 (eoi—an (Ago (3lS ools (Dledlbl (555l8 S s
2Bl (o0 )9S Cio g sl slajls 4 (Sl Soa
o Ll 5 ol 5 (glo o3 oIS (olo e 15T aSy ke
Ssls » s Ll o)l Cod (6255 o Al 5 0l s
acgerme b (i 5 (oole 6,500 5 oud planil s 5 anal>
SR oy 4z g )90 og—ad (ul 0 Lo aupS g ol po e Lo
Gilwosly 5 (b coyglina ;o by glailu Glig) conl @88
Oz 3 0l g wbls Caio )3 Sledlbl (55lid slooss
(B b oils 5 Kty g diged sl (lgie 4090
iloas

e le olasl aeblly ailas

khayami@sutech.ac.ir

104

and evaluating clustering validity using the Davis-Bolden
index,” 2018(InPersian).

[5] N. S. Poli and A. S. Sikder, “Predictive Analysis of Sales
Using the Apriori Algorithm: A Comprehensive Study on Sales
Forecasting and Business Strategies in the Retail Industry.:
Predictive Analysis of Sales Using the Apriori Algorithm,”

International Journal of Imminent Science & Technology, vol.

1, no. 1, pp. 1-16, 2023..
[#]E. J. Omol, D. A. Onyango, L. W. Mburu, and P. A. Abuoniji,

“Apriori algorithm and market basket analysis to uncover
consumer buying patterns: Case of a Kenyan supermarket,”
Buana Information Technology and Computer Sciences (BIT
and CS), vol. 5, no. 2, pp. 51-63, 2024.

[V/S. K. Manthri and H. P. Chilakalapudi, “Case studies on

data mining in market analysis,” International Journal of
Engineering Trends and Technology, Special Issue, pp. 180—
184, 2017.

[N Ginni, “What is the role of data mining in the retail

industry?,” tutorialspoint. [Online]. Available:
https://www.tutorialspoint.com/what-is-the-role-of-data-
mining-in-the-retail-industry

[8/0. Dogan, E. Ay¢in, and Z. Bulut, “Customer segmentation
by using RFM model and clustering methods: a case study in
retail industry,” International Journal of Contemporary
Economics and Administrative Sciences, vol. 8, 2018.

[V-/G. H. Kiani, “Determining profitable products in the

retail market with consideration of cash limitation and
exhibition periods,” Journal of Retailing and Consumer
Services, vol. 55, p. 102079, 2020.

[11]M. Y. Smaili and H. Hachimi, “New RFM-D classification
model for improving customer analysis and response
prediction,” Ain Shams Engineering Journal, p. 102254, 2023.
[12]M. Husnah and R. A. Vinarti, “Customer Segmentation
Analysis Using LRFM Based Product and Brand
Dimensions,” presented at the 2023 2nd International
Conference for Innovation in Technology (INOCON), IEEE,
2023, pp. 1-6.

[13]S. Yousefi, H. Shabanpour, and R. Farzipoor Saen,
“Sustainable clustering of customers using capacitive
artificial neural networks: a case study in Pegah Distribution
Company.,” RAIRO-Operations Research (2804-7303), vol.
55, no. 1, 2021.

[14]A. Jadhav, A. Jadhav, and D. R. D. Jadhav, “Association
Rule Mining in Retail: Exploring Market Basket Analysis with
Apriori Algorithm,” Available at SSRN 4461121, 2023.
[15]A. M. Shimaoka, R. C. Ferreira, and A. Goldman, “The
evolution of CRISP-DM for Data Science: Methods, Processes
and Frameworks,” SBC Reviews on Computer Science, vol. 4,
no. 1, pp. 28-43, 2024.

[16]A. Ullah et al., “Customer Analysis Using Machine
Learning-Based Classification Algorithms for Effective
Segmentation Using Recency, Frequency, Monetary, and
Time,” Sensors, vol. 23, no. 6, p. 3180, 2023.

[17]1. Maryani, D. Riana, R. D. Astuti, A. Ishaq, and E. A.
Pratama, “Customer segmentation based on RFM model and
clustering techniques with K-means algorithm,” presented at
the 2018 Third International Conference on Informatics and
Computing (ICIC), IEEE, 2018, pp. 1-6.

[18]A. A. Hashad, K. W. Khaw, A. Alnoor, and X. Y. Chew,
“Exploratory analysis with association rule mining algorithms

WS S

Distributed Computing  Distributed Systems


mailto:khayami@sutech.ac.ir

I = LSy el Gariezp Z
- .. _ . . ~07;
o I Crisp gy wez,lz ,o APriori o K-means slaeis ;o1 31 oolisuw! b (b ko jgzxo 0018 Judxs _ ‘\‘ .
i fo . wc,/u'.,w; v
v"', ”V: wb WB’ Distributed Computing < Distributed Systems

y9oe 0oly Jodos ¢ cols ) puie otz &L?)‘ ov9)
S APrior o K-means slaps 651 5l sola ol b by —ie

AFT Jlo -0 5 AA

How to cite: M. Jamshidi, R. Khayami, Customer
data analysis leveraging k-means and Apriori
algorithms, developed based on the CRISP-DM
framework. . Journal of Distributed Computing and
Systems (JDCS), Vol 7, Issue 1, Pages 98-105,
2024.

Customer data analysis leveraging k-means
and Apriori algorithms, developed based on
the CRISP-DM framework

M.JamshidiMoghaddam?, R.Khayami?

1Shiraz Uneversity Of Technology, Shiraz, Iran
2Shiraz Uneversity Of Technology, Shiraz, Iran

In today’s highly competitive business and
industrial landscape, identifying customer behavior
patterns—particularly those of target customers—
and accurately segmenting them plays a crucial
role in developing effective marketing strategies
and increasing profitability. This study employs
data mining techniques to analyze customer
transaction data. |Initially, customers were
segmented into several clusters using the K-Means
clustering algorithm based on RFM (Recency,
Frequency, Monetary) metrics. Subsequently, the
Apriori algorithm was applied to extract
association rules among purchased items in order
to uncover hidden patterns in customer purchasing
behavior. The proposed framework is based on an
extended CRISP-DM methodology and was
evaluated using customer sales data from Ramek
Company. The results demonstrate that the
proposed hybrid approach can provide valuable
insights into customer purchase preferences and
reveal hidden opportunities for cross-selling. These
findings can serve as an effective tool for informed,
targeted marketing decisions.
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