[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

\MABA G 0P P Qo Ql:.m»j (O &L::) f)l{;; AJL;.:« «V.A:_}:.w Jl «[_}T ‘slﬁ:_’.{)lf BE) CJL:Ls.F BE) L;:E;J A\l>u
YYOV-VYA? LLs

Jukoei 31 oalainl b (b 515k 409 (amastd 58 O o duwr (S lwding?
Jaiwl (8 jlwdiags g BYoSIS k5.:...749.,

v 1# .
Sy o xm
Ol 018l gdign 09 8 ¢ puign 5 (5 0dSiils 5 ply o8l ¢l sk -
Ol 01 i i 0dSti13 ¢ s W i s o8l (] i —Y

Y40 sls 5 YV il s

WA OLTA tdlie 5,0

NS>

S
33ml O o |y gz 5 0B laazs gy Lble (25 Gla)5l o 55 Cund g 350 5 Lai (6 OL L 055 0l
o Ll 5 s 53 Glaars gy janasd (Al boplsen oboLOlsde 55 cpl 51diled O i b dasl) Lod>
Ll § 5 2 il Jamaisi 6 O i 5L, LT sla s plasil ol tkizn 505 &l ysT 5 Slelsl
5 Laosls 25 oo 5,50 55 33 5 osbimal U O e e Sy i (61 sl o 53 ke ayl) e ol o
35 o 313 (50l 3550 BCC Juke ) gzl sliwn Ja b Ol 2ie plad (gL sl al o 55 sl ool szl (6 5lnsigy
Soda Ll jaass o o o 303 8 oo Ol mlis paraasd Cgr g A (61 m L IS 0L ke
slgrty Jia 1338 on plonil (5 2t (1 0ks O oo 25150 (sl 3 4 O 2 e b 5] S (S5l pms ST
5 s 350 gl 5 3,8 (G5luosly S o Ll 505 A 5 ae} 3 45 Ol (s 5 IS O ke gl ok
0L e 3, Shas S5l 3 sl (g5lwaig 5 Laosls iy oo 51 Ole jos osbizul ¢ Gaios ol (5557 5523 5
33l i3 e i e g g e LIS ST G e 3,855 0l 3 eslizal b sl 0L gl bl o

WL il g G Dol 53 0d 573 (las S5 55 ple & Sl 1) (5 5t Ul 35

‘S)l—M’A—A:.GJ Laosls L.:xh; (a..»\.c« aosls ‘5&.&}3_ J:lﬁ ‘6""—’»)‘)\" CLA uﬂ.«.‘ﬂ:{; GLSJ.:.:«.A L ;‘iﬁ‘u\.ﬂ :QSw\blr Ql».lf

gl

Ao )
\,ol_.:;}s-.x_il?sugfj_&c.xju_nV.A\J_ALAQTQL?-@\,QKU:_;A\,;SJ_;ai_i;}.ﬂS&leﬂ,'\

2l V] 4S oS (6 e Oyl 5 Olgie 4 Ol 5 4 b 4Kk ¢ Iy ot b J guamee 08 1S 0 5

S s edge *
m_salehi61@yahoo.com : Sy SII 05T

AR


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Slstal (g5luaig 5 Wosls id g Jdow Slaslinul b obyl3b 4o s amads 53 Ob j2he dow (Sludig o5 5 (o

S e b alasly anlsl ol 5 S )3T g Olojlo (51 2l 4 55 (6 e o S LIS OLL (5 e B
3gdome a3y g drle g by ol Ftiad )l (e ) (6 tden oS (il oL kS n 55T 5 1) (55 457 ol
A Jloss 53,8 Ol Al (eSS 5 Lo g it S I e o (6 0L i el Ol
A S pobn 45 Sy ol 33,8 iy a5 (6 e o (6505 (S0 Sl w5 oo (5 20
Sl 680 5 03 5as ol 5 s 1y Ol ke s Ty o 50 57,0 6 657 el (63 Shas (5 e
pLes 53 Jool § s g [Y] S o sl Calitna (laos 8L 5 Cilibes OL e 40 mlis oy (sl 1 Jslaze
e Sl 55l 315 Sl (6 S 0N s OT 55 5 ol 3 Shoe ¢ Glajlo (sla by 5 4 5203
e 5 S bl by < Laesls iy o LB i sl o3, Shes L5 (e
Sty i LS SLsl lm GELLSKea 57 5ol L 5 VAAY Jlu s oS Sl o (555 ya0b
o D) Laesls (ad g o gladie [F] b gl ctins o plnil SLSS Culbg <5 L;,:?WM;
laesls by fow SSKdS™ gladde 53 Lol tlites aliee L;,:?WM; Gladsly o) g S e5lul gl
Lo sm9 7 5 Lasng,s sl m o285 3de Hldas a5 5)ls 5529 0,3 ol (BCC 3 CCR ladas fie)
s Sl 585 edde Hldas el OIS 5 S 8l Ll i 5 DBl gl Js el eseie
Copnlad pte Lol 53 1) O e gL a7 ot Jbo oSl 1A L 2SI b s 5 b g
Tl sl (3 htings 3l s gl & i (51 Bl 5las s Ol 3 oI 15 A alne 3 Laesls
ol ok o3kl G oyl 5

Dl sbosls idg oo o S drm s 6lp ) g sl (ludig o3 5 Sl by
0o Wesls Jid g Mo gladie (g5l yl sl a2 )5 Slalls § 52 50 ot ) a5 b sl 03T VA‘JS
38 D)o plie 1K a3 8 Sype a5 Gllas 4350y D) e il (slae
0 03557 day 0 VWA L 51 G Slosl b a0 SV o Segen 1 (idm 2 $050 (V) Jsider 55
5 besls idy low ate) 53 a5 Sldlas (s se Slosl 53 33 8 o D S 5 5b Oles Ll
Olojon 3,87 5 Wlastls W SSgy ol 51 oslizul 4 481 &) go 4 Lilad S &) goo ) sl (S luings
W 03 K5 s (6 e e Ly ke s 53 235 53

ucg\swﬁwcvh,gcmmdu@gﬁdw@gﬁﬂwp@fﬁuﬁ aals) s
Ol & 5 )3 ol slgiiy Jue Hlst b e (58 0 030> T=es O i 5 gl iluwae o F i o

'”)?gs‘ L;)'L.uc:l:;’ 64:5}3 ij.: dgi slaosls ¢4, I 6’% Jde L;)'L,Jc:l:;’ Vu:ou 33 9 Ov\i.};

! Customer Portfolio Management
? Data Envelopment Analysis

3 Charnes

* Robust Optimization

\YY


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Y-V (1F40) 0Y (0T las )8 53 Slhas 53 G aloes

S ud s S pdo b Jad o o ¥
cpl bl euals anils oS 5 L;))T:yjsésgnggd\wféwéﬁn LesS b 5l ol gl

23 il 4 e 48 s GL e ST 0L e 3,8 15 O e o lalid (lus Ll es iy 2

V&MTJJ)L;))T:H@L@SJJJ» oldal 4 Ly T 51 5 il axdls sdldal 4 oS5 glaws

g el (ST 0L e (s slre g5 15eT 5 5 (55T e 0058 gal

a4 VYA Jl Sl Giond 90 50 Dol b Lo e SV 5550 ) J90

o s o€

- oslizul 3 g0 $SKSG Coda
& Ll
_ Ll slaey S5 Shas L5 -
5385 68 55 )5 05 S 0F 5 Slas L5l g ans by Jbos Jus - OL,8en 5,3
slaesls by o 6 S Jos
Je 5kl sl 5l eslazal b Dl slaesls ) [¥]
)\j:..w\
. 2 et 6l I
el 3T oRils Slal ladsly o158 towiw 6l 5 Joo < _ < O 5 jams
DEA Sl b o 18 vaad glat-
A 4l Gl bl 4 4 5 L [8]
S5lge 1S
12) 28 5le (g0 iyl eslial L OL e 58, n i Ll el . -
. bl gl n b s jeme )
(Monetary)RFM (slbe jlons 51 G 51 0L zie SNVl md S )ke (g0 i .
/ CLVL;,'LJ‘W_J{L“JMQ (V]
(.-«L:: CL’H‘ ngla\)lib u:‘ﬁ) L )‘.:\.{ QYL{‘&‘ K ol o latwl!
| gl glmosls i 5
. 2ol sy Sl -
3B o3 Sy 5l eslizal DEA \ , "6y 5,
, Lol el by oyl (6,8 panai aly
gl (5l agy 3 (Kb g oo Sl St - .. [v]
Laesls yo Cuakes ple o
wlyl 5 &Sy il Olgim il 515 das L ile Sl o3lizd
3 ey 85l 03 505 g S o b (Sl s S 4l 2 6 ke o g o ;
ol Ao b S SWA o o diz o550 (551 2wl Shsox
0242y Olpee Zady 2 (G s D) 03 903 o e 36 = @bl e 5~
52 Ol s 5o ot i ; AT e e AT
Ob e (s 3 038l D)3 Lo 5 Jko Jom s o 203 055l i3 (5l argy S
ol e 5 ES ) 5 (5 e 3 | g le S s
_ 9 3yl
Jue b oy M5 0S8 oSG OB S el 3 Shes L5 DEA &l B DEA Jue oS all y
. e = o )Li"*»h
Lsosls 55 Conls oo (51 (636 ST Sl aslizad sDEA 3631880 S s s 5 L5 "
bty Ja &K o iS5l 5 oSy (35 i 5o L i ) R Z
. . ) ] ) Ao Sy ke (S5 leagy O 3 <Nl
oS b glis a8 ol )l (6 e o Sy ke 81 Sl . B
) . B & e (§ I8 4 e s [V]
Al e g e 55
B . N . . - . . 4
b g oA oy 2 O e 3 Shas 53 5 n (51 it o] SAHP 55585, leslinal 575l S
Ob 2t o) 5 Lds (gunasy b paze 36 AHP jloslizad REI? 5 Shes 5,0 o, DEA O, Kan
3 S dlons Ol i [V+]
' MCDM
? Wang and Wei
* PSO (Particle Swarm Optimization
* Yun and Yan
* Huang and Yin
¢ Kumar
\YY


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Slstal (g5luaig 5 Wosls id g Jdow Slaslinul b obyl3b 4o s amads 53 Ob j2he dow (Sludig o5 5 (o

Il 3 053 568 b Jlis (gl Lo S @l (s 2t me dsb 25 8 gilibes (s 42308 Slidiows
S ita b las e slaasysa 5,8 153 gy (5 phe Sl sl 3550 3 0m 1y (6 2 pes Jgb 551 1948
AS s 5o b s g s S e i S5 SOk L L psphe et 55 S0 i la L3 el (s 08
uij)\CLV)Kg_:&ﬁ):w .[\\]sjjTung,.u:mj\bxdjslsgb)'am):éj:&n)’\dfi
635 2 F A= CLY 486 V] Col odd iy o5 35 8 o ool (6 s 55 o7 0l T (gl s plas 5587
g5 0L jzéw oS LT u.).ﬁcbjfd))\:}.u_gwjjéb)y@uwéwuhjbéubb)uﬂ)ﬁ
LIY] sl Ole sl Sodal s 5 s 0dS 5557 5 Ul g5 0 CLV (38 oo O gume OL Sl (glaT 55 b

TIV]s 505 Ol (V) sl y S 015 0 15 B 56 i)l (50 samen L) S

TR .
CLV, Z—Clt )
!
- (V+d)
tooyss yn i (g i asp:Cy tooyss ya i (g e T 3 iRy
QL&)L\&\J‘S LLJ)‘QLA)&.JJA A Jﬁj"sCJ’d
&lo s T

L Lol glaamsy spbsr " 15,5 0 g ol 4 Ol o0 1) (LG Glaars s janass ol dlus
LVF]"8s 53 arc iy Sodalys 53 Olojlu 35w 45 gl S o V"SMOL Sla idw 4|y (6 i
L Sl e an sl 1 OSSO o 4 5 Ooda 0 1y oLk slaa 3o L o slas S5 s,
Bl 5 4z Ladds jaaid ay bl sy panais b S Sos) 8 (Sl 55 s e janads
[10] L0
A s 5 Dbl g (6556 Ol e 4 CLV (ghies s 4 5 65 s 53 V8] Sl sS 5 LIS
dde Olejlw U (g mime d;}wc,u\,,@u@xupw,;myuﬁguf u?,u&,wrsjcu
c.)._:;unj\j;)b)b)fﬁé@MdLﬁCLVuﬂLﬂ‘f6@\; M\bdb)u\;)}mc)b‘csy 6‘_9

.J;M\?J@‘ijbé‘ﬁogwﬂb4{@..?“30.,\.1{.\)bLgf?ui.ﬁL;))\J}.u

bodls Ay ki £
2 G Dy g iy 035 0l S el Wil S 5 ot Sioneln e ol Laesls s
b S S a s 5 3508 Ko b plapmes 3 Shee gb5 sl Ole (sla) ST L2
3ol blsy (s Ol gy plo & o baosls (b Bl ) o3 28 S e S
25 GG 5 oo olas e (Slaclad 53 & Sl (s 5 a5 (§3555 nker G pslael 2
S i oL deelals L eSSl cnd 3 Shee ¢k slag s 3 Shee ¢ glanlsn slaellL

.[\V]JJ‘J S99 .00 9 Ubgb.w)\.«:a :)§.Lw Cdaw

\YY


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Y-V (1F40) 0Y (0T las )8 53 Slhas 53 G aloes

o 5 3353 & Jols 45 5 S 5 Al 6K (sl ST (5S o500 4 plSI[VA] ',
sl Jedow La 0T 103,855 0QVA Jlw 53 '(CCR) 5355 5 558 ¢5lor alin JIS ulal U6 dlie s
L313 aoati (g 5 i 5 (635058 L Tl 0 ehd e (635,55 K 5 (2 S Sl 3 ST, U0
b @S 6,8 o3 5 a5 e i U5 oS s S )l S et a5 4 L
5,5 4l (s Jobs COR Joe 53 ot LV 0LKen 5 S0 sy rg 5 5 53505 ki b
033U L1y bidsly pwd oh8 a5 Cnlaosls iy oo 51 Jue BCC Js .us 04U BCC Jus o5
a0l Jeo! pad CCR sladie as S o op) Ssl&5 o 5 ool oS o0 5,557 5 uiie wlie 4
,'\cj_..auM,;@\ﬁigp\l«f@bwéwﬂBCCdr@dmﬂ,'d,u.;d\ el

el ol o3l (65l yl gzul (gl p Jka oy

N
Max  z =)u,y,.,+w

7=\

st.

N m
DUV 2V Xy +w S, j =\, (Y)

r=) i=)

m
DVi Xio =),
io

U, ,v; 2o, r=y...,8, I =\....m.

e 033l S 4 a5 Cnl (6t I WL 5d o Ca a5 (V) Jbe (sl jite Ailan 399 Jde (sl ,uie

.@‘GM@)?)E)JJAA)JJ:@

JNgiwl (S ilwdiag 0

S o 5 Sl o 3055 51 baesls el pte 038 i 3 (gl SIS (sla B o
Bw,u,zﬁr.:?dmw,ﬁuu\gg.ﬁwr,\pj;u;\ Il 55 bl Jde 5 Olawaiie 3 Sy ol 53
Lt ol Jlows Lol 608 o oalitasl Sl o 1 coceT s 4 Ol 28008 a6l
[VF] 5,5 oslinal gl sl 5 sl OT 51 015 b 5 Sl Slgmm 0355 5 o sl 515
s hos Ayl b o 0sls (ool slias S oladde s c(a‘}.? I WE) (abu\ OT pesdle
Wl gl (3l (Sl 4Bl Lo clmosls Coalad pite b ablie ol s sladle s S K555,
5l 508 Sl OT 51 Jale oslizal b olzsl (8,08 & ot il l gl e ST Cdd )
Jis sba 63555 5 La el 535 5ole 4 Lo (st UL Jie (g 5 &5 Sl p e 0l & ()l 52!
IVl asl el

! Farrell

? Charnes, Cooper & Rhodes (CCR)
? Linear Programming

4 Production Frontier

’ Banker

YO


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Slstal (g5luaig 5 Wosls id g Jdow Slaslinul b obyl3b 4o s amads 53 Ob j2he dow (Sludig o5 5 (o

\ . .
5 JU= sl 3,855 ¢ i e gl 3,555 13015 55 IS5 Sy d Sl gl (S5leigy ae o

. . . .. s . Y . .
Dl s b 5l g Wl Glie 12 Gp G S0y - s oo 2 Ll 3,055 ¢ (S el

ubs)?un
Max Cx
S1. )
Ax <b
[<x<u

b g S K LB 3 [NV s e Loy slain ans blol )3 6ol stul a3 e
$3353 0315 &S (6osb & cdas a4y 1) 63555 Slaesls aen (1,1 dmsn Ol o e S A8
2 5 A Al Lt Jos 53 YU Chabbns Gly1s g 35,80 o3k OGS )MEe 2 Ll s
G by Glly 52 il o ol s g Sl Sl S s S w6 sl O Sl ST
aliblos J ST GUIS oS s gad lyl 1y (Jla Yooe Sl 5o (Sedg a5 B = ¢ s o Jobs JSa 0387
Jils g1 03l Sl sl o p 93 45 o (b pee p 55 ) ot b s S5 ST bl 1Lk 63 (6,1
%bﬁwd\ﬁ)\}:ﬂa\dsﬁ))\'"\cj\'"\'L;hdb):m)uﬂl&.:.‘;x.[\'\]:)bd\)M&jb%
Sl ol s ol S s e BB ) ey G2 S5 55 DS 4T i3 g0d ] (S5l
O35 S ¢l m Jla! o di ooman g Kilo o (SL ot Oy 4 b dles l gul (gl
[NV 5YY] 35 8 o byl lsmal dlas glacs! s
! 5 LS bl o a5 e 2 3,805 e (pl 53 o3l 55503 805, &S o lawT
P XD O po |y gl s pli Sy gdonn (F) o (g 5lutingy s slie o515 50 5,055
G ol L JE T s Coalad ke glyls 45 ol Ay, JE T} il aspeea J; S
Sldde [aij — &, aj + ﬁij] o3 03] o sl Gy 5,8 e e ay U oSl b Kes Sk
23U 53 sk ol 03,80 s 3 e S 2 3Y el ol 3 pB e B ae T el bl 33,8 e
s S alblos mla Blis 3 0k a1 Jobe (3l ook Ty sl 2855 ,8 oo 51ie [ 0, ]3]
plod Jolie o 1) due & i) Oola S i @5, JE T plad &7 ol ey s Fesl 5k 4 il
8 (T ) & Cose @y cu b &8 5 A4S Clibbus S 0 i [T ] 51 ke S SV
3, sy oml 53 U8 o 56 Ol 5 S a i o Sl (Gl sammn 5 Ko Oyle 4 uST
LS i [T ] 51 500 S8 5 5 doalss Gt e Ol il [T ] o o Sl i S

1335 0 85 15 Do a3 Ssy ol (Y] o dal s G Ol (5.5 Jloz!

' Soyster
? Ben-Tal and Nemirovski
* Bertsimas and Sim

\Y#


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Y-V (1F40) 0Y (0T las )8 53 Slhas 53 G aloes

1

Max Cx
St.
da;x; +Z, T, + 3 Py <b; V,
J JjeJi
Z,+Py2 a1, Vi ,j eJ,
—I;<x;<I; Vj ()
l;<x;<u; vj
P20 Vi ,jeJ
1,20 Vj
Z; 20 Vi

roen 5 Bl Sy s Do st e il s 8 Sl Gl sy ol S s e
L byl s CJ:';’«.“’A'”)'?J‘ Al lsral dlue Glac g 0555 Gud ¢l o Jla! gla o as
a3 S Chl (65 dadne ol 53 4S5 ST 0 Ll S5yl 4 Ol e sl Glac s (68 aliblon
SO 3 MG sy Ol pde il 53 Blis s (Bl Ti=0 STuasls s Ol (ol 5!
231y Eblis el 5 e pl T s g (L Ii=[Ji] 3ol abs dlas tolen s Sy gioms

DIV LS dal o s o doo &y b5 Je 5 3515 bl pte il

Solgww “w Jw s>l
L@ s O o DL g O Jin (2L 301 1S3 lgen 35595 Jof Al o V-1
4_L>-J.AL;‘J_:J_iublfglif.&nubﬁa‘))‘}:.ﬂ‘Lgmd.lﬁ)‘c.bw.ﬂ‘bQliJI.&A @‘)Kdtf.))‘ JAL& d)‘ 4J.>-Jﬁ

CAJ\_fo‘J_AJbLAcJ‘JA_{J)‘}_Agﬁ-f:)JDEAL;\AJ.M‘}\cJuL.e\Mc)u\MSJ}EQM.M\{@J&
sl SIS €335 o Syl gl a1 e 5 03 55 mnlin 135 g5 onbad ke 1 5 it Oliabol
Jite sl glmn e 5 Jin s S eslial 3o ol )3 A 6305 e 55 () ke 3 8" BCC s

:M\{unjfm L;J)))BCC gs’f’a“

'Yy


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Slstal (g5luaig 5 Wosls id g Jdow Slaslinul b obyl3b 4o s amads 53 Ob j2he dow (Sludig o5 5 (o

N N
~Qu, *y,,+w +Z *I +D P, )<-F,
r=

r=\

m m
*k * —
dViFx, +Z *T 4+ P, =),

i=)\ =)

S m S+m
DU KV =DV Exy +w +Z KD+ Y Py <o, j=V,...m,
r=\ i=) h=\
Z,+P,2d*y, *I,, r=y\...,s, h=\...s,
Z,+P; 2d *x,,*1I,, i=\...,m, h=s+)\..,5+m,
Zj +Pjh Zd*y}] *Ih’ jZY,...,n, h=\,...,S,
Zj +Pjh Zd*xij *1,, i=\....m, h=s+\...s+m,
-1, <u,<I,, r=y...,s, h=y\...,s,
-1, <v,<I,, i=\...m, h=s+\..5+m,
pj >0, J=eenn+), h=N,8 +m,
I, >o, h=y..,5+m,
/. >0 J =e..n,n+),
J )
U, 2o r=\...,8,
Vv, 2o i =\...,m
6}9 du\ﬁ).} Ubumiub‘ st’u
M&A@Jb‘jr‘f'@jf Vo
wlhnﬁ.}dbb(a‘iébjjj X
10
LA T R TN STIN u,
LACETSTRYS SN STI v,
]ax;r:«d»br!r@jf‘- : yU
jax;m“d»\jr!idabj : X i
jb‘jd‘ﬁ&)l{@l}wckoﬂ : Fj
o 9 oo Je 3 el iy i la i Z;.1y
BCC Jada 53 O3l Cusgdows 40 b g o Cude 3 o157 e w
\Jbu?-)ﬁ sldws s
a w5
S29059 2 m
cxﬁfwdbbb Sldes n
Wosls ol il Aoy d
h

AL e Coabed pke Shls &S ool 0 sluws

YA


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Y-V (1F40) 0Y (0T las )8 53 Slhas 53 G aloes

Jbosgolgul gl 0 Z,0 1, P
@ kel il g Cusgdme a ll 4 a5 ola e (Sl Sl ()l gl L;uﬁ;u@\;s@(ﬂ

SLIHL e Jawas (Solguiy & 5595 P9 A o V-1
gy oo 8K 51 o 13,8 a5l 3 gy 1 3550 sl e 53,5055 53 ) ple parads s A e o
Sba 35 ol La oy 5 ST sy Jil L 4 Sl 6165 0 b janased (0L e |
o G Ly s 2 0 F b sl o 50 0l Ly o3 Slaisas,5 b oS s Ol mlis janasss sl
)\Mdﬁ&ul{wCLVQ:}_&ﬁfuJufr):bfjabul{o:;yb Ob mée pla
.::)f Sl

485 i 55 (e 355 0l 4 CLV sl (ko Slidond )3 ol plonil Sl g0 41 55 b
ez il e 55 (golial glacg joaal 2 b 51 OT (il 31 Jis 4 db g o &S5 L Olejle 5 0
i 53 [T 01 5 &S V] 5LasS 5 Sl [#] 5 soolens YT OLSKen 5 Lidesme Dl
ol 5 i & T 510l o oalinl wlis janass 3 Coa b 1y 4 bl ol 31 35 50
(S o S e 1) 62555 40 (o2 s A Lo O idin (L5l 53 0 )la O 5 0050 S e g 5 s
bl 33 Ol 4 (63555 53 15 Jlw 55 (6 b 4y 0 3l OSS1, Y @ ja 5 (s 5 53 CLV uals

PR I B P R Py (I PP gt = P W
_CLV;

%i cost; )

[ e dsb S350 0 Ly,

5055 bl Glaain caiin ) odd 88 M s ey dsb sad ke sl 1 g
(ol 023,55 Llod 0T 55 VI ot ples slgs 42 L s o (slaa o

Gl ag e 531 (g REe Oy o

4 8 a5 53 Ol ke joe 053 25 ¢ gemmn (S5lu S o a L ubie gy e e Ooda )l
ot S Lo 1y 5 Wl Coun S o7 3505 i o5 (63,5055 b g s |y s Ol 1l £
b 5 Do s dles (G5l gy JHle S
n
Max Yo, *x;
i=)

St.

V)

Y4


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Slstal (g5luaig 5 Wosls id g Jdow Slaslinul b obyl3b 4o s amads 53 Ob j2he dow (Sludig o5 5 (o

Q._@q-uw:_“:):c\_g-:ﬁolhﬁraBjo:ﬁi S s ds 0l 0313 janadl axd g Hldas X; B alsles o
ML@QLMMW

d.ﬁbuu;\‘))cu\_.w) :' bjg;))w‘;JMCJY)bbwéjwJJA)L&LNJ.JLNJJ‘))\J}N

@3l 38055 b aglie ks (sla s sl 5 U S5 55 i o 3 OB 5 bl ot sl bpsn 5 S0,

gb £ a oals . .
2SR 2L ol Ol e
Jute Sl eslizal L 0L 2t plad (oL (b5 o b5 o
b osls il g ool gnl
I’ L LS O e Sl
53 ool 2 QLI s sdoms s janads RS g e )2
233598
1P9S Al> w

2 e agr e 1093 3,805

i w13 805, 4 gl e
Obe G35 2l o 4l p o ol

Sl p—m‘l’. S ol g wbe |51 W8T 0L 2t

oL xid
B gb Ol
Jsl - e
(5 Ok e 83 i) 5l
g_)l.l)...mﬁ
ol e
@ 8 0L ia QUCUWY}UW @ 8 0L mie QL.ACLAWY}UL»:
Laesls Counbes Il s odoT s Laosls Cunbes Il s odoT s
@ 8 0L mie QLJCLAWY’}JJLM w8 0L mie QLJCLJWY’}JJLM
aosls C.._:&}a.% (a-\.f« Il BE) odeT s aosls C.._:&}a.e (a...U: Il BE) odaT s

©olgiiny Jue e Y CY

@B oy 9 solgidn Jow Silwesly Y
Je 20 By 29 B 9 153953 (B V-Y
Sle sb 0 55 0L yde s Slas Sl o gas 53 45 Slidos (e 53 b s 5 5 ass 5,5 Sl sl
,L;J:_:w.xwuj.mblufu‘}lwﬁwsuﬁbbu..wj)\ u\.:b);c\a.s‘.lan.b‘cu\..»u.u)&;ulou

L etsl olojlo b ool il s Shas b 551 slasbes ¢ Slajla o 535 Shoe o)l 6l o8 5T


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Y-V (1F40) 0Y (0T las )8 53 Slhas 53 G aloes

Sl lzen Jioe (s 5 5 9355 Olge 4 ) 0lse Ol U5 OS50 ol 2 o e 5 51 ezl
13 5 Ol BCC

BCC )l sl (shan Juto sl uize YS9

e pus 53929 S pie Slod
34l (Ul Oseken) (6 im0k 0313 O, SV glaay s g Input(l)
3,03 (Jby Ogke) (5 2n A& UL - Hlme Ol il Input (2)
PR o 0313 O 1, (Y (5 e 4 87 Slabs slws gy Input(3)

Cubad pus =9 S pio 3o
)l by 05dke) (CLV) gt e dsb 5500 Output(1)
3,0 S s Lo g ol (g5l # SV sluw Output (2)
EPIEY S fien b glaoy5 5l Output (3)

SIS (i o 5 Ol o b dle Jgb 5o 16 i s 0l o:\:Q&\)L;Ylfébuﬁtjwlnput(l)

odd 03l (6 jiue ;a4 QY JL»JS,:Sg\Q\)Lg‘YKélAMJAC}wS.Aﬂunc:\:l;ag\ md&;\)

..A._»J;g.f»\idi‘rw\:b\ o;rsgﬁwguéw,,yéﬁo\ﬁ@@\

Ol g5 6yl 90390 Sl Ol dgb 53 O i L 5 O 5as 16 e (6@ SUL = Hlae ol =il Input (2)

3 S o x5 (6335 53 55 sk o) VIl g AL 530S ar a4 B e

03 53 r_fj_; doles a8l o o sde tols o3l O, VS (6 2 4 oS S8 sldad ¢ gazes Input 3)

tomsol> ot OT Solads 31das O3 ges Vf 23 g ol o 0L i 4 add 05l O, GV slaay g 3ores

.r}r}@ﬁé})}j}}‘)ﬂ‘)l{:a“ﬂ

il Slm 555  ) 5 (olms DY 3,8 0531 oS 5 b Olen 15 e jas Jsb 25,1 Output (1)
WU s L 5 Ob i L e jls Jaslgy 53 0T (g lwdicio 1y 555 Coda 5 5 ges oslizul 5 6 0L zées

Ob i sl gl (6,250 Olsie 4 CLV (gias g a5 55 dllis x5 5 53 V8] 5lesS 5 OLSISS

038 3153 03505 b b (58 i 5 (551K Lo g 53 (645 el e 3 olin anatnd 5 SIS

Gtz 53 (0L i A S pds Slusl 5o el )l ol Cenl a4 5 L[4 ] 500 0,31 (g™ 0L i

.r,_;}‘,sqa_f:CLVf_,\;oTL;,'Lﬂﬁ;u,;wSbl,a@)ﬁ,'\ui,‘)gﬁau

5 e (S g Lo 5 0 (gl 2 (GVIST sl 4 16 e Low 5 o ld (6l & (SYIST sluws Output (2)

3 8 5 s 53 el bl plis £ el 5 55 U OT 5 Sl edd 3Ly 3 e AL

A L 0T 5o (g ,min a8 Sl slao s Jleb (slae 53 5l ) shata 16 2ie Jled (slae 55 sluss Output (3)

A3l o o lln ST Gl ol 03 DL 53 S5 AL SR e (Bl 5 A 4 8 oS (Sl il

s Lasss 3 L (gLl 53 5LS 355 sladorly 31uad 3550 53 2 abaly &8 w0 [V 0L 5 55l

AL e 5 Do 4 4 S Iy Ces a2

AAg


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Slstal (g5luaig 5 Wosls id g Jdow Slaslinul b obyl3b 4o s amads 53 Ob j2he dow (Sludig o5 5 (o

Ly e DMU sluas 2 ¥ 5 (Lags gy g sldas + a5 5 3ldas) CY)

N3 2S5 e S5 Wil 51 6o 2l cdue o b a7 555 o g0 B30 sl 2,55,

Jie s ety 3, Shee (gl oSS @y kS an oie opl 358 ) Ll 0T LI 58,5
a0 S S HISU gladsly 05 57 esein Uy Jde g 0345

10 el g0 3o A L5 3550 O j2ie el Pl 9 5 ite 4w 5 (6399 oo 4w 23l L ol oLy

ol s 03l AY Jlow b 55 ole 1Yoy 5 s by s Olgs OS5 (6 2k Y DleSbl I ke (65l o3y 51

J.g@4_19}.3},1QL;)\H\‘J})._;-):.:)\:Q_:S\Q))\:J_:S}Swj,:d%dﬁ@\;&4;'()"}1.;..“\

u\.&bun odaline

Ol @ 5 &S 5 0L zie glresls Y J’u\’

Output(3) Output(2) Output(1) Input(3) Input(2) Input(1) DMU
vy Vo /¥AQ Fa0 \$ Yoy Y4/A DMU(01)
14 Y /VAY Fre 4 Fe/a¥ Yo/f DMU(02)
Yq YAQY A Ve \W/YA 7/4% DMU(03)
i FYY A ) F/A4 \Van% DMU(04)
v vayy VRYY A 4f/44 YA/ F DMU(05)
of FAA ¥& A 4/FA \Y/4¥ DMU(06)
ad £104 vy 4 Fa/AY F/0F DMU(07)
\$ Y5\ 114y A YOv/94 *1/4. DMU(08)
oY FOAY Va0F Y4 VAR Ve Y/PA DMU(09)
ad VO/¥80 vy 4 Fa/AY F/0F DMU(10)
\ix YAAQ VY \F YA/AP IN7AM DMU(11)
VA YAFA \FA Y V/O¥ 7/84 DMU(12)
ad vy VAA v \AVAL) Y/FY DMU(13)
Y ¥ Frv Wy TE/Y #IvY DMU(14)
£y OFYY 1410 A VWE/FA 4/40 DMU(15)
o AYs Y14 14 AAVAR) Ve/80 DMU(16)
ad vov YSA A Fa/vY \Van% DMU(17)
\g AVY rYy v AN 4% DMU(18)
i AVY vYY A aliax Y/ DMU(19)
i NA 12% v a/f0 V/YY DMU(20)
i FO5 fo5 Ve VA/YO Ve/o¥ DMU(21)
\i lan A4 v AV/Fe Y/YF DMU(22)
v FEVY £10 14 *\/90 VA/A¥ DMU(23)
fY YY.¥ YA o 14/ \vid DMU(24)

WY


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Y-V (1F40) 0Y (0T las )8 53 Slhas 53 G aloes

BCC Hlgiw! Sliod Jow (s3lwosly Y-Y
dmle 5L s A 5 (e YF ol gl (shon Jda (%) Ut slaosls 5 (8) ke a4 5 L
uaétmcl:_.,)l“ L;\ﬁck_»c:_i,;,\}:_ﬁ.\dump@;sq(aj\l.cuh.uuw‘}iléﬂjdjuq-,; o
ol 31 Sl m 5 dalr 53 s S ol Glone Ol il Ao 33) d sl o 4w 5 (5L
Gl ol a3 8 5 55700 570 ¢/ Hlae Ol ol doys aw (LN 5 /VO /00 /YD (/v (6,18 abiblons

.Q.u‘c&o:)_g.\’olij:&ﬁ&b\{@bﬁf@mj

&b Lawas 18 Lliske (Sdvgy sl 9 1S g, -V
) el Ol (e (0L 2t 31 S5 8 sl p ol gl lion ko Sl oslizal b (o587 Ol s O adetn 31
3305 s (551 5087 (107 L 0L 2e) LB 0L e 5 (S5 (o7 L O j2) 1157 Ol 2o s 53
s Ll gt aslie S5 las Sy 0L e Sles 8 53 ol Olee Ele pamads o gas o
Ao 53 0kd a8 8 55 53 Ol e Ols (Ssls ol ol mlin iy i 1l S0y >
b te plad Ols mlin (g sluws janaiss 1655 505l @
DL Ole3ln (6 0L s plad 3550 11553 3 5y plasil S50 ol & s Janadss S
Olesln sl SLaSS 35,51 51 0L e galad a3 gad 0,L3I NS 47 ) 5b Oloa Lol 633 8 o i
o b ol ibte e (g el OLLSS Sy sas 40 0L e 4 Olo e oS 5 i lsy 55
338 op e QLSS &) 0 (5 20 YF dem Olis bl 5l
Losls Cuabs Sl 53 el Cows 4 51,18 OL e e Obe b jarass 195 55l @
DSy &) e 4 gl Sl 5l 5 51 6 5 Ut Gl 1 S sobr & S &S 555k ) 50
3 55 ot el T s a0 S5 baosls O3 (asd Il )3 0L ST 87 S 2t OLs
338 on oS (6 W Ol 0ds 8 8 3 5 wny Sl ol
ucs\:wabrds@b):om\w:m@)lfgb Obe s jarassi faw 55l @
O_,\\_,.J,_,:wv_ma:,u,\;&, @4 L e Ols wlie J5 55k wlie 5k nl
b 8 b 55 Wles,sT Cows 4 &S5 2D esls ualsd pue Ll 55 457 L e ST sl
Ssbe 88 s ple anads Cgr (5 phe O opl ol 6355 00
ol s 4 8 5 53 0L ke Ole (555l 4 2 ool ol mlls algy anats 0955 805, >
o 53
cu,:;arwogﬂcmd,uu@p’g:&ﬁ,u .
Olejlw (gl O s plas 550 adlgps 3 pidy plandl S o () 4 wlie anadd S
) 3 Ol ol a3 e 05Lnl a9 b 53 &S 5k Olen Ll 435 8 o il OLSS

'Yy


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Slstal (g5luaig 5 Wosls id g Jdow Slaslinul b obyl3b 4o s amads 53 Ob j2he dow (Sludig o5 5 (o

L;J_A\QL”QUJHMQL MQ\AJ[.MO[S))MJ\JJP—JJQLA)LN‘S\JJLSJL&
::;@Mg\mﬁg))ymgg “FMQLACLA}J)LM )Gl b

BCC sl slias dito s £ 9>

T, =\ % T =ve% T =5% T} =v% T =%
=), Y0 P=). %0 P=N. %0 AU 7S el AL
I,=T,= I,=I=1\/o I,=T,=\ r,=I'=./¢ I, =o DMU

I=fi=v,..,vo Ii=vri=y..,vo I,=vi=v...v0 I,=\i=y..,% i=%.,
d=+/y
d=+/\ d=/20  d=/) d=+/V d=+/+0 d=e/0 d=+/\ d=+/+06 d=/+y  d=/y d=r/i0 d=d
d=+/vd =700

\ \ \ \ \ \ \ \ \ \ \ \ \ DMU(01)
UYASS  ARYS  AAYA  VASE JAFYD  AAAF VASE JAEYS /A A AYFY  ABSY /.Y JAYYA DMU(02)
JEFFA 0V /BFFE o /ESEA DYV OFFE o /FSOA /BVY OFFF o /FAYS o OYYE  /BFVA </OOY4 DMU(03)
JAAFAY AAFY A4V /ASAY AAFY /8AYE /AVEE /AADA +/AQYY +/AAB0 /44T +/A4AF \ DMU(04)
OVEAY AFRY ARV VSRV JAFAY  ABSY VSRV AFAY  /R0FY ANA0 AR /ASVF JAMY DMU(05)
JAYOF /AFF /AVAA ATYY ARVe /8ASY ABIA /AT AAFY /A +/A04F  +/4414 \ DMU(06)
VEAVE N OVANY SAVE OV E OVANY UBAVE VR OVINY /BAYE VA8 /VAYY VY4 DMU(07)
EYAT /FRd /BFBY /FYAL /FARA BFOY /FYAr /FANA OFOY +/F8YVe /0AY 1 /BFAY o) DMU(08)
JEASY UARIA /AN SASY UATIA L /ASYY o /BASY JAFIA /AFFY JATIY /2000 /ALY \ DMU(09)
JAYY: R0AF /AAVE /AT ADAS +/AQNF QY)Y /ABAF AQVF /AFFYF L AVA4 /44F. \ DMU(10)
UOVYE FOVE OVAVE  BNIA /BB VAYE  UBIYYE SOV VAYE  /PFFY  OVEEY  AVEY AYS¥ DMU(11)
JAFAY AADF  /AAVY  /AVEY  AAVY /AAVD /AVYe +/AA4 +/4QVA /AAA +/A4FF +/44A4 \ DMU(12)
OVEYE  OVAVE  JARRY  OVEYE VAYA JARRF OVEBY  VAAY  JAFFE VACS AIVE AFYD AOFA DMU(13)
VEYYeFRYBPVY  EYEA /FAVY /OPFF FOYS o BeY /8% /FAFA OYAS  /BYFA OASY DMU(14)
JAYFD  A084 /44N /AT /4084 ANV /AYAR +/ABTY /AQYY L/ABSA  +/AVYA +/4400 \ DMU(15)
SYSYEFVAYFARS OYEYE RVAY FARS OYEYE FVAY  FAFS RVEY YA +/FAFq YAV DMU(16)
JAYEY AVYS /AYBY ATEY  JAVYA AYDY  AYEY  AVEY /AYSY  ABYA /MAY  /AvFS A0 F DMU(17)

\ \ \ \ \ \ \ \ \ \ \ \ \ DMU(18)
GAVVOE  AOVAY /A4NFA AIVE /ABYA  QAVE ANV ABVA +/A4VF  /A00Y  +/AVAY  +/440F ) DMU(19)

\ \ \ \ \ \ \ \ \ \ \ \ \ DMU(20)
UYAYA. ARYYAFAS OVAYA JAFRY Q0¥ OVAAY  JAFAY  /ABYF  AFIA AASS +/AVYY \ DMU(21)

\ \ \ \ \ \ \ \ \ \ \ \ \ DMU(22)
JFSYA FAF. /FFAE FSVA YAFs FFAD  YEVA /FAFY RO o FANY FAY /F5F JRVOV DMU(23)

\ \ \ \ \ \ \ \ \ \ \ \ \ DMU(24)

\Ac:‘:w&bﬁdb— B ol w)@éb\f QL: QLA cLAup_wa;u 193 y)L.w [
A3 05y5T Cows 4 &S 2 Wesls Cualad Sl 53 487 L ie 6l s g5l ol s

.Jﬁ@c)@‘ctﬁﬁ@ﬁ%@j)&b\;ﬂ
\Ac:‘:w&b}rdﬁdb)bob‘wbbdbgg)b chbup_\.ﬁa}u M};)L.w [
w:u& \)L{Lbc:‘éwala}(ad_ﬁu_jb-):ddb QLAcLAJJ};JL.wML\.A};)LM,, '“\)J

'JJ;LSAM“M w‘o:n LS’)) d‘)l{‘st‘:ﬁﬁx})j."

YWY


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Y-V (1F40) 0Y (0T las )8 53 Slhas 53 G aloes

S s pie os dgb 250 Gilepas STle Ooda b (S Caand ) 0l S5 Cales sl gy sl 1 Jool il
c.)._&w)?)b):bbyﬁ‘mljf}mt)‘y@‘cMW‘}:GFd)bJJcM o:‘:@éj(/\))(\/)da{‘)):

SOWPNEPE K~ BTN IFIPRIL SR e

Gb&@”)b(})}d}‘)ﬁjjﬁb}.o J’u\?

C}))JS;J)):JJ.ACU J,\;JS_,,,;;;.»CU
FoYS¥ YV ALY &S g sl
IRRALV VY2 O 5a/F 35 35k
YYD 0/0Y INFRYYY gl

cuj;u:.:_fw,'\uﬁ,\;.ﬂ,r,“;wﬁjz;;,y@ucu)amwuﬁaJ),\?;\6,,1,;,“
Sl age Sl eslinul (B s Gb bl gr (3lgiiny Jte Sl eslizal Sy e sb S ¢ sdsn pl S
G e 0T (LS 487 S it (55 mlin jaaassd (ioped 5 Oliebl pude (sbab 3 8 i 55 5 gzl
‘ﬂ_.b;;,\HJ,\,\_?,g.;;;w‘}#udﬁcﬂucmuuwuﬂd\ﬂ@;)%\f,;,'\,04,3)?

Wl o 03,557 b gyl 518G 5 53 Jbs ks o 40 5

Iy O g o 2SS gl 53 O 2he 4 o 0315 aras 45 5 Ol 1 S92

0333555 dsls S5, 0333505 dsls S5,
\8/F7 \$/PV DMU(13) \RVAL! \$/PV DMU(01)
ARVALA \#/9V DMU(14) \WV/VY \#/9V DMU(02)
ARVAR \1dia% DMU(15) \K¥ian \1dia% DMU(03)
v/%Y \1dia% DMU(16) ARVAR \1dia% DMU(04)
AYE \1dia% DMU(17) YA/AY \1dia% DMU(05)
ARVAR \1dia% DMU(18) ARVAR \1dia% DMU(06)
ARVAR \#/9V DMU(19) \Y/Ve \#/9V DMU(07)
ARVAR \1dia% DMU(20) Yo/VO \1dia% DMU(08)
V4744 \PIPV DMU(21) V4744 \PIPV DMU(09)
ARVAR \1dia% DMU(22) ARVAR \1dia% DMU(10)
any \PIPV DMU(23) \ZR \PIPV DMU(11)
ARVAR \1dia% DMU(24) ARVAR \1dia% DMU(12)

.g_.ﬂ\c,u,rrwzsdf;wwvvuogﬁw\w%y.gu,jw,;@;ﬁdsgj}ujﬁwﬁg)u,,\?,;

'Q‘”‘°M°J‘JMOQW(‘L&L§‘J{°J‘:wl"“@).}%‘-f.‘j"égﬂl‘“ﬁ‘*?"ﬁJ‘f(’}')JJKfJJJJ

YO


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Slstal (g5luaig 5 Wosls id g Jdow Slaslinul b obyl3b 4o s amads 53 Ob j2he dow (Sludig o5 5 (o

by Ophee o 2 93 515l 53 0L e 4 0l 0315 jarads 4335 Ol Y S92

P92 5,595 SLIES S35 P32 3,29  J9less

AY/¥¥ YoV DMU(18) /10 Yoy DMU(01)
70/6¥ Yoy DMU(19) /08 ¥y DMU(04)
Y4/0: VA% DMU(20) 4 AVAR’ DMU(06)
WAA AVAR’ DMU(21) FI9A AVAR’ DMU(09)
L\ 4 Yoy DMU(22) VE/A Yoy DMU(10)
VF/YO Yoy DMU(24) 8/4v Yoy DMU(12)

FY/XY Yo DMU(15)

C._:alaéc._ﬂ:-):déj;&n\\‘QL:ALQLMQ)}.;quﬂj:.,;:):@:ﬁdfgjj\sﬁj))sd}édj.,\q-)b
ddl_nd‘_)_fQJﬁﬁr}}}éj))Jw.w‘cuMCM})}T@JQ&{&‘)K(FZO) Laosls

Wl 0l 031> Janas (6 mhe WY ed (G pedd dnloe 9l o

by Ophee o a5l 53 Ol j2iee 4 0l 0313 jamads 5y Oljoe - A S9N

0333505 dsls S5,

Ve/54 A DMU(01)
VP Ae DMU(18)
OV/YA A DMU(20)
V94/4¢ A DMU(22)

YN A DMU(24)

Jie o 5 s 457 (5580 0 Oloe (Sslmn Sy g0 &1 o i )3 dm3 90 JS sl 5,555 55 6 Uk o
J_{(a)::)_ii_gjj:.g;_.u‘cuMchJJT@JQ&Qs&bKF le:.-t Cw):cBCC )\};'.‘.u\ sln

Wl 0l 031> Janasd (6 i O s Gl pedd avilws S5 ol b bl sy

S 5 Ao § S £
Y c(r=O)Ls.a.i‘J}Junw)?)bjbh;\hﬁlﬂsc:‘éK&WJJMLGAW(V)J.{J)J6)}19;)\&.}5
PSS G S ST Olgn 4y o Canlad e (55 a5 0 L Ll il e 5 LIS (Dl 6 e
Soslial s 305 ol aS 55T oo s 40 &S oS (g ie & Lgs (6 2o WY ol 5l 535 5

Sl ool sl (Sl

\Y#


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

INN-VF (IFA0) 0Y (0T (glas )15 53 Sllas 53 Guios ales

1H b ko Slawy

W ool Cuxkad L oolo Caslad pus

aosls g:,.._&hﬁ CJ; E) aosls C,.._.&]e; | EEBL blf ul;_f"..ﬁ..n sldas ﬂ\.«,‘iu.a Y J::)

;,\;.:.g;,%mzﬁSULQL.A.M@,\.:wuﬁﬁ,&itfgjiwp,gg»cugljf(r)p,u,g,;
3 8 oLl 5N 4S5yl Olan sl gr 508 053 3,800, 5l sk 2 55 Jol 3 S0 53 e b
= OUT daw 5 o sl 3551 Sa sl 5 S oSS LSS K 4 0L 2 ples & OT 55 &8 (65 55,
4 lie e 1 5 03 g e (63,8055 03,8 aisli s ba el b 5 (5155 (6 5T5 g cOLajLa
el s e 533,500,555 (b 1l ilie b (6l 0L e ples Ol OLSS D)5
\,;;u@uuu,ﬂ;_”gg&id\,\_{r@aﬁcw,;Sgg;mogu@&mﬁ,u
Lo oo a S L35 53 abd bosls DEA gladde 53 cis S oylal 5533 &5 Hob Olan 5 S dalss 5t
035 lyl St ol 5 (1 slsl ($3lwainge 1 0 Cnlad Lol o s (55 3 ol ) 87 Jl 5

.3}0.5.,\ﬁl?bja))d\)'\a;u:.a\éu\;uy}:;@lﬁ)

Sad 2l 4yl o

YO v v

Yeavean

Qv

S g5l 39 g2 L 4w g2 )L
B Jgl 059, W 905,59,

Lgbw:dhbﬁj)_’b)bdM@U)‘ﬁsww.rJ::)

Jﬁ)}))(ﬁﬁ)‘)@.}j(?)4.]9{\)).)Saﬂjuﬁ)@jjM)ngjw‘z‘j‘)‘)}dcwﬁ)bd’kiuC.gq-

ZMJ@QL@Mﬁ)tﬁ)Jbr):)Jﬂ


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Sl Gl 5 Wesls 2y o Sl ealinal b (ol )l5k 4o 51 anassd 53 Ol s o (Slotigs 605 5 (o

A g3yl y0 090 9 Jol 9,9 (e (F39 <ol o A lio

DMU(01) DMU(18) DMU(20) DMU(22) DMU(24)

W90 0,59, b (39 el Jol 95509, b (F39 wulpo
Mﬁ)hﬂ))(})}d)‘)ﬁ))w@j}gﬁ‘f’fAm:"uﬁ.i J::)

e e 4S5 )l3 35 sl 3 S50 03 0L e 4 OLSS oS iy Gb Jls pes 53 48 5 b0k

0L e a5 85,0 Olbe sl (6,8 L5 55 Lol ¢obalonil o AVF+ O/VO 5t 26 4 O i plad DL Y+ Ll

Ol bl 2 VYD O/OY s w5 4 oS ol 0l = a5 3,555y 93 48 e sbul Olejle (gl
el 0T s 4 Ol e & OLSS 2 ol (151 4 FINAAVA oy Ol 6 5

Oleo ulie amases im SBb o a5l 5 0933 8055 Gulwd (ol 03 algidey dlo el S5 4 5N

5 g dew ol Lo tlsesls i Jodows Jde )l stul lien Jde o 3l e S 40 6187 0L jzie

Ol e 5l 4 A A Jg0>

DMU(24) DMU(22) DMU(20) DMU(I18)  DMU(01) gy Lo Ob 2o

ol 03l RIS 43 ()lka
(b & 5ake)
VYYD 0/ (dew 1 Hlasl 5y 00 3550 Couta GU Ol 50

Y¥/vY \#4/4¥ OV/YA A avan \o/98

5 0L b gl o mlin Glaasal o 9 (g dn 550 05 2 VL 6l s (130 (6 e e ke
Ol iises cadde 5 a5y 058 b clllus ol Condl @ a5 b Canln OT 051y S 1 &Sy 2alS
Sl Gilwasag 5 Laosls  id g Jdod o b 51 (6 mdin e o e (qny s (R opl o Lo
s oS G pl 5 ()sT 5 slaass Ol & ) s 53 5 b alsy
e 45 Ole3lan sl 0L e o 5 0 sLom) 5551 et 3 S8 i (sla s (6,8 i 55 )

6)_9T.>}-.dMHQT}&M&o&.)ﬂ%Q)ydﬁb@L;def.ﬁj‘\su“\f@&.}};@

YA


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

Y-V (1F40) 0Y (0T las )8 53 Slhas 53 G aloes

L;\)\:4563\1):_&,’45:15“\}5-:L?g\objl_,wLg\ﬂ\)J_laﬁ-Q_i\jasjgcalq-@Lich;j:.&n

D ed A:é)fc.,\._»:lj il azals Olojle 4 YU dgas 9 YL (g )lsley Jg ¢tiles s L;f?va;))T:}.u

Conlad (5,5 L ST 503 55 Comlad (1)l 5 5 0 (SIS O La 55 &5 slaesls gLiab o)l gon
OLSGl coeiS™ i 5 15 0L o b el (5185 455 bl ol 2 5 a3l OT o 4 Laels
QL;:AH(:.,\;L;L\éé):c\fcdicb'-bﬁLgi.x.em_\)\jjks-a!é)@fébL;:bd.@‘}lb_)l:.‘glkp'-
J=B Wesls Col il 5 Oliabs! pke C)L" CLJ)A U S alyl gl Oy gm0 g aigy ol caosls

AL slazel 3y g0 9 eslizal

Silalgiiy 0-Y

. . N . - < T N s ES
:)‘}erqkﬁbd&jﬁ)blajaﬁjasﬁaa_}lw.{)‘.:m{‘)lLguuﬂ))‘jéjwy.bﬁfwl?ﬁ -\

Lhdl_g'))\unw&:l?}é'd\)éJ}Nc)\.:‘u\ij:&nubwmq|junda>—)‘¢.~‘ oo c)L'::‘
Ly sladie S 5 L OIS o0 Loy D) g0 Olajla s g 5o 5 (b O 2 (555 2 a o 5

3505 29 OT 5 glael 53 57 LN Jo w1y L5 55 50 (sl S B DEA 5 (6 e Sl

osdhs 4SSl smal giluang b g mell sla isy S (6 mie i) (G5l ag sadde S 5 Y

ST n e 3)lg 55 1y O e B, i) S e ole Dl 52 oL 03500 2l

5 Sl esliul gl o DEA Lot 55 0L e & 5 55 (fo e 53 60k slo sy oS 5 -

o (#3055 5 S Solsl b sDEA )3 La 5 5 5 bgo5,5 055 Olye 4 g bl o )

O e 3 5

alllan 3 0) Sl szl (S5l a3 S0 050 Shoe (sl 2 (555 455 e (VYA (0 (sba ) 1 p o el g 3T
OY-AF O s 5 6305 4nlp id g5 cade anliloas (L yoe S 5 oKl

LS o (sl Laosls oty o ddor JUe L(0Y40) (e ¢ B3 0§ (S smad el (7 (S A0 (o ¢
XE4 WY OT slas 1,8 s Slles 3 Guimd dloes (6 50 (4SS bl b .su,.fr,w Clads1y

SLbeSs 0k tie as dob 2501 Sl ST Gl LU Sladers s L sy pamass (1Y) o ) 5y slans
e (tige oSl o pde Sy 5 oils (il wlis IS

b Mol (IS ez (2l Sla s parad 8l n s 63,80 VA sl ey s S
Ol Olgheal ¢l

SLL 5 ctle s A Ol als 55l gzl (iluags 5 bosls id g Lo (6,8, 4. (W¥A¥) o (SIS,
e pntige 0dSCEl (o5 p i aor | g o8N il gl IS

ool 5 e es b 50 3l ealinal b Ob e gy Jal (VWAR) () cli o7 el e iin S5 e clivkans

théu\ww‘ﬁfwm

AAR

id

[VF]

[\V]

[Y¥]


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2017.13.4.6.4 ]

(1]

(2]
(3]
(7]
(8]

(9]

[10]

[11]
[12]
[13]
[15]
[16]
[18]
[19]
[20]

[21]
(23]

Sl Giluaig 5 Wosls il g o leslinal b oL,k 4o 5 enadsl 55 0L 2ie dew (iledug «S0 5 5 (Al

Huang, X., Yin, X., (2014). The optimization of enterprise customer portfolio management of the
bank. In 2014 11th International Conference on Service Systems and Service Management
(ICSSSM), 1-4.

Terho, H., Halinen, A., (2007). Customer portfolio analysis practices in different exchange
contexts. Journal of Business Research, 60(7), 720-730.

Charnes, A., Cooper, W. W., Rhodes, E., (1978). Measuring the efficiency of decision making
units. European journal of operational research, 2(6), 429-444.

Wang, K., Wei, F., (2010). Robust data envelopment analysis based MCDM with the
consideration of uncertain data. Journal of Systems Engineering and Electronics, 21(6), 981-989.
Yun, C., Yan, P., (2013). A customer portfolio model based on multi-phase marketing strategy and
particle swarm optimization. In Management Science and Engineering (ICMSE), 2013
International Conference on, 957-962.

Azadi, M., Jafarian, M., Saen, R. F., Mirhedayatian, S. M., (2015). A new fuzzy DEA model for
evaluation of efficiency and effectiveness of suppliers in sustainable supply chain management
context. Computers & Operations Research, 54, 274-285.

Kumar, A., Shankar, R., Debnath, R. M., (2015). Analyzing customer preference and measuring
relative efficiency in telecom sector: A hybrid fuzzy AHP/DEA study. Telematics and
Informatics, 32(3), 447-462.

Berger, P. D., Nasr, N. I, (1998). Customer lifetime value: Marketing models and
applications. Journal of interactive marketing, 12(1), 17-30.

Gupta, S., Hanssens, D., Hardie, B., Kahn, W., Kumar, V., Lin, N., Sriram, S., (2006). Modeling
customer lifetime value. Journal of service research, 9(2), 139-155.

Tirenni, G. R., (2005). Allocation of marketing resources to optimize customer equity (Doctoral
dissertation, University of St. Gallen).

Peppers, D., Rogers, M., (1996). Customer lifetime value: Who's worth what? Journal of
Agricultural Lending, 10, 24-27.

Venkatesan, R., Kumar, V., (2004). A Customer Lifetime Value Framework for Customer
Selection and Resource Allocation Strategy. Journal of Marketing 68, 106—125

Farrell, M. J., (1957). The measurement of productive efficiency. Journal of the Royal Statistical
Society. Series A (General), 120(3), 253-290.

Banker, R. D., Charnes, A., Cooper, W. W., (1984). Some models for estimating technical and
scale inefficiencies in data envelopment analysis. Management science, 30(9), 1078-1092.
Bertsimas, D., Sim, M., (2003). Robust discrete optimization and network flows. Mathematical
programming, 98(1-3), 49-71.

Bertsimas, D., Sim, M., (2004). The price of robustness. Operations research, 52(1), 35-53.
Ching, W. K., Wong, K, K., Altman, E., (2004). Customer liftime value: stochastic optimization
approach. Journal of the Operational Research Society, 55, 860-868.


https://dor.isc.ac/dor/20.1001.1.22517286.2017.13.4.6.4
https://jamlu.liau.ac.ir/article-1-1409-fa.html
http://www.tcpdf.org

