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Abstract: The accumulated volume of customer information due to
the growth and development of information technology and creation of
databases have led companies which want to provide better services
to their customers to benefit from new tools of customer relationship.
One of these tools and methods is data mining techniques that can play
an important and key role in customer relationship management. The
purpose of this study is to analyze customer value with a combined data
mining approach based on the WRFM model. So 64858 samples from
customer database in the period of 2019-2020 have been selected by
available purposive sampling method. The weight of WRFM attributes
has been determined by surveying 3 experts of the company using
a hierarchical analysis process. Based on the initial variables of the
research and the variables obtained from the attributes of the WRFM
model, the purchase value of customers has been analyzed. SPSS
Modeller and SPSS software were used to analyze the data.The results
show that the K-Means clustering method has a better performance in
customer segmentation than the TwoStep clustering and the Cohonen
neural network methods. Finally, based on the criteria of purity
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percentage, repetition, error rate and Normalized Mutual Information (NMI (index, six clusters
with NMI (0.631) were selected from different K-Means clustering.

This study introduces the WRFM model for customer value analysis. The weight of the
attributes of this model is based on a survey of experts and using a hierarchical analysis
process based on the degree of incompatibility (0.052) obtained from the hierarchical analysis
method (0.15), (0.29) and (0.56), respectively, these values indicate the greater importance of
the monetary value index than the other two indices. Finally, using naming market segments
methods, these six clusters that were selected from different K-Means clustering divided into 4
general categories; key and special customers, golden potential customers, missing uncertain
customers and new uncertain customers. According to the research model, the company
should focus more on its specific and key customers; i.e. customers who are in the first,
third and fifth clusters, namely loyal customers who have higher than average values in the
two attributes: monetary value and frequency. Company should consider effective marketing
strategies for loyal customers in order to more profitability for the company while maintaining
customer relationship management.

Keywords: Clustering, Cohonen Neural Net, Customer Relationship Management, Customer
Value Analysis, Data Mining, WRFM Model



Slao 2 Ob pan 030 Julod g 4 25
S 0dld 5§ w9y bLWRFM Jow

(‘55'.9")75 gﬁ'u\@ 0'29.-0:;0 rdafltno 6)5.0)

(e Dy ke (55573 Aot g 11> g 5 ol
¢ oDl 33T ol ¢gylblan 5 S pyile 548K
‘Q‘J{_‘ NLLED) Q;fbb}) J.>|}
dr.o.bashardoust@gmail.com

£ e 3USCE1S LS ¢ mais o e (6 S 08136 yhol A 36
€01l e 401 g ol
asghari@ut.ac.ir i, ,5Ta

ke 84S0 5L ¢ rin g ke (6 S B LS Ledeo
€011 Ol 4555 o OLg oDkl 13T ol
S5 M_afsharkazemi@iauec.ac.ir
Sl 035 08Ty 355 55,5 B Dke s POl gl dlie Ve NYNY i dpdy VEeo/sYNIA 1odb 5
(Hedloom 455 | oole 555 Cwlod i Eeb glosls L;LMKLL; sloul g Sl C il isaS>

Ol Okl (5,9L8 9 pole oling
(571951 1)

YOV -ATYY (o) bLb Aled OS  g i U b = slaylpl 5l gle s (6w TS

TTOI-ATTY (59 70) o Al 0 aS el (oS 0nls GlaeSliSS La (W NgY S sy ,_.i;

5 ==l &Y Q 5 99 9 I &= ) 2

SCOPUS 4 dSC (LISTA 15 4L < < o

4_§|)|L5jg'._.~\;.a¢l_ﬁ..\>'->PQQMQMJ|JMJ&M¢SJ_L

jipm.irandoc.ac.ir o=l O ST Ll (g e L BLS I e 3 6lSTs e 2B
NT-0¥) o | ¥ bsled | ¥A 8399 SR W RPN P g SN PPN W | -3 Uy O S W L)
12-) Ol 5593 33 O yie 8313 ol8LL 1 45 503 FFABA ¢ ulowl sl 1 . wWRFM
https://doi.org/10.35050/JIPM010.2022.035 b e S 9\_.’&.‘ e 3 e 6)_3;43}“; u:j) l_’ 94— ) FAA
S b Wl s S 1 e bl L WRFM Jue la e li 055
Jos Al 5SS (B E mmin 0y, 6yt S b )
Lo it g tags Aol gla e lwl S o wd 5] el
5420 Ob 2 e A 5 5oL WRFM Jus (gl o5l sl ode T e
9 SPSS Modeler ﬂ).’e\r,; S aesls Jodo 5 an 25 (6l 1 mul ol Jdos
s K-Means (guuai = 3,45 das o OLLS =B A eslin| SPSS
5, Shes (0 S e K 5 (glado o 55 (clua i = sl ) 4
sl ol o cplrwil ol 415 O il Gy i3m 55 6 g

oy



9 Jsﬂsﬁ
(AW

Yosled | YAS S | VEe) Ol AL

Glgduai g 3l edidle s Jolize SLeMbl jastli o Lls Ol ol S5 (o sl Ao s
ol s Ol (/8%Y) edadle  Joline Sledbl Jlusl L ad o 25 K-Means Calies
Sl eli 03y .ol 05,87 5 a0 (6 i 55l oo 5 4 e (6l = 1) WRFM Jus Jioa gy
ol 5 (el J o a8 Sl eslin il L 5 0Ll )8 51 e o L Jis !
(710) e ey codaT sy ‘5:\,,41_“1.” o gy 51 aS (/00Y) (8 5Lk Ol s
Ol e i) e s i Sl siasylis olie ol dls s (4/08) 5 (+/Y4)
L;LAU,.,..! L;)L,\_(»L o g Sl eslaul L 4(‘\;9!)_..: b i ol .g__.ulj_ii: B I )
: u_xfa;_wwl_é,); 'ngljsj_w,o\_dm, (sl 5 Sl la tags 53 5L
.L;..l:-u_.».k.»l;gb fn 9 0ad ) Sl el O s ¢ Db 0 5 dll O i o3 9 5 (6 AIST
2345 Sl e (tm (GulS 5 oS Ob ke 1 ke Aol (e die b i 15
s 45 (135 0L e (i 0l 55l il B 1,5 ety 5 05 o5l slaa
o35y 5 Dlabs 5 Ay o5 et la 53 55 o Soka 31 SV slie (sl 345 A 5 sl
3 3domn polin s a5 Ly Sl s 5 Wy YU Uy 550 L bty 5 5 S 36
biis pas e S 1 s 0L 2t )'u;_,uQa\élﬁd,\_ﬁmswu)uududj:lp!
Db yaie Zie (G134 dn (b L LLI,ICo s

Jae (5317005 sutuass g (6 i 5,1 o 5 dn o (a8 e 4K Lo lgads”
S i by bL3 ) oy 5 s WRFM

doudo .Y

uaujudtﬁwuc@&ot,;pmb;;bdjjﬂ\g:,uwr_bw,buﬁ

wb}ébﬂbd)‘f\@é bjab)‘wjhcw\crbébw‘é\_&a&aj
'CJL_: k) g_;""—u'f.j"‘:' 46)‘9_‘1‘.9) Sl 0 J—iv\.a: ‘AQLA‘)L.»' 9 Lg.)L_..aJJ‘ Lgl._mti;g L;‘J—’
ngl_f«.el_:.lél_.a)‘s_‘_:j.buyjb):qb l_aLAs_Sj_mJ_ALwcoJ)J_A‘ (?Yc“‘*“
ol O 2 iia Lgl_au)&pjuuf}:)dl_uu w\ubj_wriwé)j_bm
cA_:;fdad_lﬁ-lAdJ_&Lglj_m_fo_&j)H_m_?):l_,uo\uc:tﬁi_:*@umj
v—“‘“*‘—“d—’*‘*—’é l-}.]?L;J‘;_,—:jMO)P)Jﬁ‘&LAA&J&J)‘éA_:
&‘P‘)u‘%‘u) Q}ag@m.s,j_ﬁum (AN EN C)\jj ab‘).«\.&j‘.s_ls_f LJijf)
6‘ﬂ6wﬂ)}lwu‘ﬁdb Lgv\_awou_gu‘;j}b‘_.buj@bbcdjj\)}_w
wtaL;buﬁﬁa\)‘_;,:f)lfsgmjv\mdb:L;*ua:_&aélﬁljufjcu\_})\sohjb
‘\r%/\)}ij‘@_‘;’w‘ﬁb)ﬁ)&))w@v—h‘fé)}.f’}—“C“'.’.].’.“t—"‘r\’”‘j—“"ﬁg_s—’lﬂ)‘)b
& OIS W 5 4 S ditn g sLaddl 3o La0T (Lol 5 0L i oLl (VY

ovy



oyy

9 Lﬁ’)‘éﬁ.

utc)'lbl U109 Cwgdyly | SIETONS (S (595 L MFRW Joo (Slso 3 O yidho (5351 Julos 9 43 3285

..\_;suﬂei_‘so\w;_:mpgu,\sa_sb\}_:;)g),_ma_;\)\,;u_:{\s,;,ﬁy%_,:
S-S 0L fidia (555 (8 iy 55 o8 5 S Gy il 1) 255 0L b Aol S 2
Ls_L,al oldal 4 4.:3\}:‘5; lapl ;L. .(Babaiyan & Sarfarazi 2019, 331) a_ib ails Eyes
e Calibes glaoy S olulis o b 5l ecaul By Coje oS Ulan 45 355
o) Al s i (68T s 3lan | 5 0L i (slelull ) sl 5 La0T slajl
ot ot BOL S (CBls deal g5 o 55 15 Ob b Sdadids (5IsLo 5 3 55 e
uubémbubwu\y@wsucuqlM}TL;\QL in glwlis
S Ll S wﬁuwbcuu.mwd@\am S sl 03,5 5 6l o AL
S yin Lo Ay 5 ol o Ve (IO A (6 it Cd A 84S | 6 e g OT
3y OV e g8 55 (6 it Sl g Jlai | (e S 2 -*"-*—“‘&—1’-:’

(Armstrong et al. 2014) 4,15 6 &l Ob jide s wld 55 3 9 90 Ob jidie

Eel ol 8s  eslinal S (g jin L bl o e Sl HLS s
syl 3l u—gi G eals .ol ol LM g osls 3 g3l —> o Ol g0
Ol e SOl sl 31 e (slaosls oLl 53 3 5o go la Sl 5 2l ol et
(ke (5 S o 8 LA ) ) (S OTA g s el b 5 7 K55)
5 a5 ) (b S g e g Jlazl ol e 4 Slles (sLa Sl a bl
3 ¢l (o 2) 33l G |y g ol 15 o0 (55 01 lacSSS 5l eslaul
KA L o L ST Tp-pv- g P

a5 S J5 3 sn )T 5 iy SV mmes Cmis ¢ iag s ol o
5 Sl I glodbanilil oo Ly 4l Cmio sl aS plas a5 L s
uﬁuubu,\dub,;dww(,t;uuw\‘u\ydu u,>\._~~g,.m>

3313y O e (At idm sy (WS 0sls Sl esliwl Ly dl st Calibee slaog 8 0L e
3Ol e 1 055 IS8 (6555 g 5 o5 2 pShas 3 gy Csl Jos i L s
el 5 020t Ilae Lyt o g Olajl Ayl 08 A S e
o ol e iia L bl e S e s bteas OL i slmesls alS_:b 6}l§a>\>
L 0L e (sl ide sl m 68 enls sl o) ST ci b (o 48T el 0T JLiina
ails 6 YL SIS s s o, Shes Wl g e (6 i L LG Co e 350 o

o e CIB 51y tagls ol ladl o Ol 55 o0 iomgs ol Colial Gliwl )y 55 il



9 Js'lsx
(AW

Yosled | YAS S | VEe) Ol AL

S0l 5

oo o) la et L Sl eslinul L 0L de iy o gl 2 b Sl o0 2 )
Sl sy az touidle ol leMbl Gl

SN gome Qb i Lg.x_gwud\ﬁw_ajju_;\L;)lfa.s\;L;.uuﬁijruj Y
Sl fmnlin bl 5 ial)T

A 8T e S 5 6l 48T G e i i gla e L L 1Y

Sl griug;}.’.ﬁ

SRR Ly T
SBIE S L N Y
TS e b B g g 1Y

VA4 as a8 el Doy st OT (g5lwenly 5 Ob e U LLS I O e dlu
Ol Gl Ol 53 Al e 31 (6 e Sl 5 (Soes ke 33,8 oo
50000 Sy e g B b an 5 LT A 5 Cny e 5 o 5 51 nl b1k
31 (oba) ol 0 k5 (55 M8 ity DL (555158 51 ealinnl L cplas o
Slads LaoT as 05,8 i |y 555 s 0L i 4_,}§>-ul.a)l_w45u.’|wu(\\‘/\~
sl (655l ) b 5 48T (s Lol 5 SLedbl () 5Lb ooy 5 U8 Sl (6 2
5t 3 030 5 55 e it L DL e 4T Couled s sl ol s
AOYAD Ol 5 (Sl (oodlo) 358 ks Eo e

1 st 15 i, eyl e sl 51 ke U LU, Cey e
o8k (55515 ol 515 8o L Olejlm ol o 328 Slajln sl U 5 4,
iy e U LS, 55,0 A0l g e OS5 U 6 e bL3 I Sealen (g Laosls
(K0 OPAY nslis) At 5 5gs |y (6 ptin i O s 5 IS
"ol ke (Ui Y- )Y

903, S olulil) g o L;ua};l_,u:@o)blug_.fﬂu‘;.\_awx

wlu 03,51 1 5 paeads b1y 0L i gla sl 5 o5 sad Lot |y LalT slajl

1. normalized mutual information (NMI) 2. customer relationship management (CRM) 3. segmentation

ové



oYo

gy
9O
o

D] 1S5 9 cgd sl | o S3U031S (o 5 (595 LMFRW Juso (Sl 3 0 o (3351 Juloxi § & 325

o sl 5 doydor 01,8 48 (Ml s 5 A iy el ol 4 o Soealy
Ly oS s IS T s il Ecel S e odir LS e bk slas el U
ol S (1 ASle (g3date 5l 50 a5 L L 5L (gl 0 5
Dz (Aol 55 e ¢ Al ola £ 59) Ob e 5l bl aman Sl guast
(a2l 8 ool g3 ,m0) | (alibOlgy Sl gt bl 1y (Sl (Y oo s Jas
3l osliil Ly Lnosls o game s sbas 5 iy oo elios § (55 laeSmn 5 La il
0L e (55l Dl st bl s HHL Gl (F (i i r 55T poor ol
O plde 5 A B OLas S (Jame 5o 5 o S pde L e 5 L 5)
Sl e pdls st 5 L Ol e (sl (F (5,8 o )15 4 5 5550
3,8 o Do (Bl SLa S el o Lol (st (0 5 ol iS5 e
(s sLa S 55 31 0L e S5l Sy (51 Sinssy ol 53 (Yo F OBS)
o3Lial L ¢ pimans ol 0l o3liul Ol jdie o 5 5 (Slo slsosls 5 o ldonas
oy Ob e g b (luas ) (ol b g5 esls (sl i, 3l gl
b o oy Lal OT 4o Jiash laasl Lidw j5 bl ;348 5, 8
T I8 il 9 515 (I e K1Y

S ie Oy 48 ol (6l 45 350 3V B0 das oyl 434S o Ol e LLs
(S gy ediS o (il s 5 bl 4 ST 0T ledls do 5 Jlazl ST,
L s S0 (13 e 536 S 5 a5 e ol o gl (555 5 0l
Jode 51 miiben O Kt g5 cdm 4 Oln ol 51 dd 0l RFM e 5 b
Ailes S eslinul 545 Ob b 2551 e 5 g i 6l OT ALl gladie
Ay A S 5rs 5 S o gLl |y (s e Sy (A 5551 551 2T (556 eSS
U o Pl b g ST ST 1SS O ke e el 1 e
a3 (Y (oyls o,lil sl Jls 5 eslssl Gl A_Su,a sl o 2T aS
Ao 5 S S (F 5 dGyls o y)lal ols 555 ¢SS0 s O lalbrs sluws s 4S) Lo =
Glwesly as oo 0L (513 oy bl Lols 3,55 ¢S 55 o i s juas J 5y fon 4 5)

1. psychographic segmentation 2. benefit segmentation
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