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1-Principal Component Analysis
2 -Customer Relationship Management

A


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

e Jorln S S mal 5 055 gl el g ale oo Sl slind O, 5 ol

GOl ol i (217 S 5 oolawl 3590 Sy L 0-F
o3 oslitwl 3 ) 90 gla oLl .[Y\]:j:&bg;f;h&:))} OBzl 4 ool oI b oIS sl

6&@));3&‘}9}\@:#))\ d)u\q-&Uaa:ﬁy&%bl))f):&\gww&b\f;)#

Alas S 15
ESL s i 01 Juke 3 ealizul 550 gla e la Slosl y5 0 ) J9ue
S8 56 IS Jelse o e s e

458 (SNl a4y 5a (Cad oo ges Slaal 8) 1 Slhes L8 slaay ja
[YV YF YO YF YW YY) ]

and glaa s (il Ol 4y 58 slg o)l
(Wos o a4y 515 5 5 gu) 1 Slhes (slaay 5o [YA Y oV ]
Sty 5 Slaasi T RS g AR ALY
and (Gt (5,15 ) sl slis [FF oY o) |
s b 6l (o3 s 5 51T s (L0351 ke pur (Slaos KD LYY OYS YO YF LYY VY )+
o> o
o s Dok 5 Sy [*V o7
e, Ol s o2 [¥A oY]
Sl &1, Gl Mg [F4 069 YV (Y (YF YF ()]
Sk (NPLY) (65l & (65l b OB o 66l o S g [¥4 &V YV YO FF )Y o\ ]
flie slaeT) [FY Fe 0PV XD Y9 OYF VY )+
G373 50 (33 o133 g 0350508 S8 31 56 gL 2 SaeT s [FV YSV OYF Y )]
b Sl 330,18 [FY O¥F 00 (YV]

bosls by Judod S oo Ol 4w lio 1-Y
slild gT Slaseive 5 5,58 ol o 4 SVl )5 353 g0 (o0lgiin Sbde Ol duslie ¥ Jod> s

el

DEA (slgis slads Ols alis ¥ Jgu

sl e slis Slojasli

& oS it bis &S s 5,8
:}—A; g_)}lla.nl;
[v] - - v v
[4] - - - v
AR - - - v
[YY] - - -
[Y¥] - -
[ro] v -
[5] - - v
1- Non-performing loan
Y


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

YV =08 (VF ¥ A 0T (las )8 55 Sldes 53 Guioes aloes

[Yv] - -
[YA] - -
[F¥] - - - -
\ad - - -
[¥o] - - v
[¥5] - - - v
(V] - - v v
[¥A] - - v v
(4] v - v v
[6+] v -
[&Y] - v
[oY] v - - v
[a¥] v - - v
[oF] - - v v
Wl
L e D) a2 72 03 o (5o pie _
) ) . G5 A s
23S
A1y ) Jas T Y Ob e 4 (A3 w9 o0 _
LaanT 3

3705 68 53 (g T Ssline Lol 6 -8 i 53 5 il 0L e 05,8 SSE 4 x5 L

GLa s o L il oo i opl (63,08 Oolal 51 S Waenls i gy Julosd (61aSt e Lo g5 555
3109345 054 ol 4l o e NDEA Jis ol e 40 45 555 48 5 &) g Slalllas 53 cos] Jasas
Gl s kel (sla et s pomen 3 58 0 (oabed Db e 5 (S5 0L e Coedl o gl )3 Lol
))Oﬁ.lj‘.w‘ow‘fﬂ)ﬁLﬁdv\.&)b‘v\#)@t)@\)))gﬁ‘ﬁﬂﬁoh}wajy4{5‘/:.:«.6
Jolons) o it iz ol 4 525 Ul pl 51 03lited Gl o 53 ¢ Sl SIS 01 03 508 b ite &
)J\_E‘_QJ_:."‘U&ﬁb&i‘dh@bwb‘ﬁ&‘f}‘&iﬁdj)}@‘@)JC‘P&M‘}(&%U&A\&
35008 Glaiia (e Bosls i sy o (614SE e 53 o5 2 s 5 sl st ls ol 5 (6 S

el 45 & O g

Fr


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

e Jorln S S mal 5 055 gl el g ale oo Sl slind O, 5 ol

ORIR (b w3y T

Joo =100 3 plas o Sy 39 gl Suiw! Slp Suwlb Jole ko S 3 oolatw! VY
SOlghan
QL:.A454.}0}4J.Aijg")‘a:ulm\Lv‘LQJLM.JM&‘JAJ\C‘JJAL;LAQ)jc\f@‘C..@?-41>-;Au.i\).>
Jrlo dis 53) Jsie Lol sla yas L 1 oS o Sl el 0l ) 5 ML Crns o, &0
5 s Ol fte dy (B3 g 0SS 70 0L e 4 (A3 g 5 L mle ) Jele Sler 4 il
2l e s s dal g SIS (6,8 IS 4 e 0 3 ele Ller Sulg 3 s eti e e (65T g
de_“):g;sjz_wic,s}_{@l_:}jL;lnL;L;LA)l{.Q._M\aA_&a:bQLi}YJ&&):%F\Qﬁé\ﬁ\olﬂa@

Alodd Catts sy 4 b e li olad a5 Sl ol sdiasOLis /80 (6 5lslae

BanilGua HWPL-Car
- *
2547 1751

0855 843

Feel 5
GeneiHEt le.i eeteeni ey
337 5
e 711
gy Felen
- Dagg T4 5
585 B3] ——h [
e, L TR T *
18,70 1441 e IncomeBeanth
saavaling ol aun Prisdkettian Peskitibliy LLUH
- -
L 157} krliFensil son
acihlindDep
i N
Perghal larjieg
| G Y
I 5
ETE g7
.'I.
2347 13502
v a
HPL-Cen Conghatity

i ol Jbe 10 5 r\..lffh WO lea»\\;ktsu\f_l: Sule o Jue Y IS8
el ¥ S 53 b Jele ol Jube 03 55 lslims s Olis oF J g et s lizs =

< e @b/ 9 Dgllack Sy ey (5,5 L 50 L NSBM (salgiisy Joro Y-
5 Sl e an Gl Hltle Solg 5o Y K Sl edd Jeol am pille Hlalas Jube gl Al 4 e g L

o gLl e S ¥ S8 ilae 5 ($5lsn D)o 4 O e 05,8 4 (83 g e dl e 53 Il
ob (68 5 53 b (Sl 5 (a0l i 05,8 4 Sladks 4l 5 male ()IISSL 3800, b STL
;;;;@;%&sC,;@J,\f;mi{,a@j@u:sl

17


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

YV =08 (VF ¥ A 0T (las )8 55 Sldes 53 Guioes aloes

Sole ol Jbe (s slis ol Y Jyu

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

Composite R-Square
AVE Reliability .vvaverageand  Loading Cronbachs Alpha
> /0 . factor >V
>N «/$v noticeable
WY Viant <JAYY CINA /AN iind
Ob s g (A3 g o
VY /A T/AD /A «IADF
S Al
55 Ol fhe t A3 s /VYE JAFA Y VOV AV
313 5m ¥iaax CIAVY L/ANE AT CIANY
Sles o1 Vi A% - - /MY
il s el s
) ;<-'L: (ﬁ hr“\" fl'-/‘" Ly
Sleas i SO S
e CUlas o >
S x o35 Golr o8
. ) Soles Ol pla Lo
el sk a2
k 3 S
el e o —
S| 2 ol s :—§ st 330,18
5} 1S Gl o5 g Eaa S
ks 2 e = —> = N
2 e
—> & 55 O ke 4 T L agels
(PBS) S e K Wy
Paey 5
—
) S
€« .__= ->E b P s 5
(J ) St St
— —_—
P >

C\m;)\&u.:;_mw&t,\su;@;%NSBM Sl e Y SG
M@udulﬁw,ﬁﬁéugf}m@tﬂ, g}lkﬁugguua}w@ﬁl{NSBM oy Joe

1wl ov\.ﬁa;:e.iﬁ(\)dé\i) ngbd..:@‘.)y\.ab&l.}a.a_ﬂ) Q)_}ap@[aa OY c\']C)u.:E}Jj\ ol J.;b—

y [ gPRD-  gPRD-  gPRD- BBS— PBS—
—minPRD [ V[ S Y v BBS |, > PBS |\ S
P =MINwW ) v| xPRo PRD o || TW ) ges |TW ) PBS
Xio Xso Xso Xio Xo
PRF— PRF— PRF - PRD+ PRD+
V(S S S \['S S
Wy —— \PRF + YPRF + rPRF W D+- \PRD ‘PRD
Y X YLy Y,
)(\0 XYO YO0 \0 YO
o


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

e Jorln S S mal 5 055 gl el g ale oo Sl slind O, 5 ol

BBS+ BBS+ BBS+ PBS+ PBS+ PBS+
\(S S S v(S S S
BBS \ Y v PBS \ Y v
+W [H_; Bes T _mes T _mes |TW H_; Pes T _pBs | _pBS
y\O y\‘O yY"O y\O yYO yTO
PRF+ PRF+ PRF+ PRF+ PRF+
V[ S S S S S
AW | D T T T

PRF PRF PRF

PRF PRF
a y\O yYO y\"’O y\°0 yO

s.t.

b piio Canghiae (S o8 a5 53 b 03y D> Al 0 S (29 5 9 BS99

of

PRD 4 PRD PRD- __ ,PRD
Zx\j ﬂ’j + S, = X Clle 63555 — a0 slaay o
i=

PRD JPRD , PRD- _ PRD ) o
vaj AT ST = X st 35—yl 5 5 S e i) (Ul ity

of
PRD 4 PRD PRD- PRD
ZX‘,J- ﬂ’j +S =X sl 6355 Slhes slaay ja

¥ Yo
i=

of

PRD 4 PRD PRD+ PRD
ZZ\J ﬂ/l _S\ = Z\O U)lk.ﬂ fﬁj"_b““.jﬁ 03w
=

PRD 4 PRD PRD+ __ ,PRD e .
szj ﬂ“j =S =1y Cslan (g ol b 03

1 piio Camgdlan (8 o8yl 5O b (7 40 (Sl Ol ghio 49 (DO g A 0 S >9 5 9 B S3959

BES 7BBS | (BBS- _ B8 o e
E 254 S, = Zy skl s - S0 6ol 0L e s 8 6ol b OOLged
Z BBS 7BBS _ (BBS+ _ B8 e

Z /1 ‘ _ZYO u)lbfjf—éabdﬁuw

BBS BBS BBS+ BBS
ZaZ /L =Ly oMol 63955154 3a 03 e

Y

of

BBS 7 BBS _ BBS BBS
Zﬁ Z /1 t= ﬂ Loy ol (639,5—1545 38 18 05
j=

b yikio Curghlan (8 5 5 53 b 5 B Ob e & (PO g A 0 S 29 B 9 B S3959

of

PBS 4 PBS PBS- _ ,PBS . . .. . g - .
Zzwj ﬂ’j +5, =Ly skl o O pheos B 6ol b OBlged L
j=

PBS 4 PBS PBS+ PBS o
Zz‘i /1] =5, =2y oslbe a0 0L ey S Culs,
j=\

PB PB PB PB
Z(\—aj)z‘,js/’ij S—SY S+ =(\—C(.)Z Su}.Ua.uLLga‘”j =154 58 05 o
j=\
of

S (1= B, AT ST = (1= B) 2 s e s
j=\

\td


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

YV =08 (VF ¥ A 0T (las )8 55 Sldes 53 Guioes aloes

B piio Cawglban (S o5 135 30 b (59T Sgw S =9 5 9 1S3959

of
PRF 4 PRF PRF — PRF . o = L L
Zz\j ;tj +53, =1, Csllar 63555 - (S S5 6ol O e 0s S )l b S o

=

PRF , PRF PRF— PRF - ; .
ZZ ﬂ, =Ly, skl a5 0L pa ey S ol b S i

j =\

PRF lPRF N
y - y\O P N B ity WO (“}"J‘ 49 93 g

of
PRF 3 PRF _ PRF+ o
Yeij 4 = yro sl g A mand Lo
j=

PRF ) PRF PRF+
Zy ﬂ* = yvo sl o S S Dot 3508

RF 4 PRF PRF+ PRF
Zyv ﬂ' - = Yo ollas (s F - OB 2508

PRF 3 PRF _ (PRF+ _ | PRF
Zy l S5 T Y ol s wlsles

S S b ik

of

oFf
PRD-BBS 4 PRD PRD-BBS 4 BBS
Zajz 2; Zajz A% im0 e
j=

linky j link j
=
of

of
PRD-BBS qPRD __ PRD-BBS 4 BBS .
E/szlinkrj /1] _Eﬁjzlinkvj /Ij 1585 58 8 03 g
j=

j=

3 3 Ol gio

of

of
Z(\ —a, )ZPRD_—PBS leRD _ Z(\ —a, )ZERD_—PBSﬂyjPBS
j=

link j link j
i

4 (PO 9 § 03y P o Sl

4 P g 903 g DA oy LI

142 58 03

of of

PRD-PBS 7 PRD __ PRD-PBS 4 PBS .
Z(\ - :Bj )Zlinkrj /1j - Z(\ - ﬂj )Zlinkvj ﬂj 15 ausm b o5
j= j=

S29T30w § & 4 (Slmi Ol skl

P g o LI

of oF

BBS—-PRF 4 BBS BBS—-PRF 4 PRF A . . = L L.
Zzllnk\j /l Zzllnk\j ﬂ’ S A ol 0L e 0y B (6ol b S S
j=) j=)

of of

BBS—-PRF 1 BBS __ BBS—-PRF 4 PRF X .
ZzhnkYJ /lj Zzlmk\'j ﬂ‘j S welslas
j=\ j=

S29T35w 93 5 Ol yudo

of of

4 (R g o Jlail

PBS-PRF 5 BBS __ PBS—-PRF 4 PRF Loy s = .. L
ZZhnk\J ﬂ’j Zzlmk\j ﬂ‘j 55 0l fie 0y 5 (6ol b Sgd o

i =

v


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

e Jorln S S mal 5 055 gl el g ale oo Sl slind O, 5 ol

T YW RE
n
Z/Ijk =) e plde 4035l Lo gdoes
=
K
Zwk =V de Jo e 5l plaS e el
k=\
A58, W e s
'Sa.,ﬁ. <\ LS*})}GLQ‘&L“,—:";-‘Q&J )

Jie s ol p ol o (§La35 5 355 o3lisal Jia oo 31 oIS Coml 21 ] g i
555 gn dlomn (Y) slan 31 5 eyl g 4 (S ol s

W = loading factor,
zl};loading factor,

Jie oo 31 1S a Comnl =B Jole ol Jube 5 5 Y)

S5 5 ST 0T 45 aS 9] 5-b e olial () alslae 31 Jte Jorl o 51 S a1 danlons g Cpioman

I@‘&Jld.\.aJ:-j‘J«a\:—%ﬁjﬁ)&)))j)ﬁ&bﬁﬂoﬁbow

\ M, S
\_7
{ Mk (Zi—\ Xilg ]}
P \ sk
R Sy
\ -
|: + Rk (Zi_w y:f) j:|

My sl s 5 5 llan (3555 sl pas L ¢ sems

k = PRD, BBS, PBS, PRD x)

Ri ostler s 5 osllan b 63555 sla o L § o

s ol Lk o Jlail s gl o 25 5 5 (60058 b ko e (Sauspions b 5 dl 0 1S
dslos 35 e Jol a5l plUS a8 il ssb 455 st (S8 — (6ol 5 et (5)1USSL
OT Lo o glacyssdms slas 5 (V) dslas) (6,8 15 j5 b ami IS Slles oLIS 55 Colg )3 5 odd
N3 5 e 5 8 Sl DMU o b Las 1o 5 s wlin g B, 5 8, it Jilo ) 53 5 55 oo ol
ol ol 0303 1,5 azet /A 50 /Y o palie cpl (ISl Cmis OlulisyIS7 13 51 enlizul b bl 53 05,05

W B sty T35 S i i iy Sla g 3525 0 53 45 Sl S35

Sy sl ¢
w)jb)y&gww&bgd#)baam‘J)}A&\Aub-ug')[ﬁ.}‘)jfui&:f))é\q:éTquﬂ\ﬁ
Y‘Jifl@)J}jwdw‘sbo.}bc(YJg.‘u)6J$QQYJW&L@JJJ@}J>'W)@;)\J§
GlaeSOL 5l S Al slaaleln 5 o jsal S ols0 5 b 51005 g 55 &SOb ami OF b Lod e
5 6287 ooz ((emad WA UL 0 Loy 125 4 Sl ot (5,5 5 )3 L (53 ES0L) 5387 oo goas

A


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

YV =08 (VF ¥ A 0T (las )8 55 Sldes 53 Guioes aloes

2 ma gl s il 1,8 Sien Sl o gta b 5 G el )3 s et U a3 o das e DL

Mggl)l_fjﬂ)g\)\_fu slad =l Q:l:QL.iJA_gJ_?Qc\SJ._iul{u_AJ 3 0 Jde 5 glaslsl g L

[&9]:},& &‘)K CA.MJJL:

N ooylei uk"fl'c J#cggx)@jﬁcéaj)) le.hu.a:'-ujw\.awb LSJJT@-?')‘U%.J@JU-‘
Lo s Lt o gl gl bl 0 ot s S0 4 (F) e 5 0 [FF ) lalllnn s 1 oozl

MJ}'LAQ)H44_:\x.flc(\c)cJWJAAJ:aAichJc(\)JM)JQAﬁJJM

Mint=Swee- | 5
p=) m

p
p\i= Xio

s.t. pr t+—(isp+J =\

r=\ er
p_ VA |
txP Zx”n]JrSi Viel, ,peP
Cslbel gl g & g sl slagsg,s

p-
ﬂ.ko |o ZBKJXU 77] +S

(t T ) X = Z(\ =By ) Xijpnjp +S

j=
Viel, ,peP ,VkeK, k=h,...,m numberof shared resources

&S e mlin 5 o sllasl gl s 5 5 sllae Slasags
n
. .
typ =>yinl +S" Viel, ,peP
=
Cstlal slassss 5 ostes Sl s &

(ph eF’tZph Zzphn ph)

P.h) _ ZZ(()P,h)nJh
j=

Jlast (gls Co s ges

”ko Zﬂkj JPh V(p,h)eP
(t-70)2" =3 1= 4,) 2 n} ¥ (p.h) <P

]:\

¥4

5 Casthe 6,8 b 5o

) ol 050 &L«;


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

e Jorln S S mal 5 055 gl el g ale oo Sl slind O, 5 ol

A FESTN (W JPTPCH PN

NP =taP §P =ts" SP' =t m, =t )
el 02 GAMS 24.1.2 s sicgs ) 3lp 5 51 oozl L (F) Jos e 3l s 51 oy

Lasl Sl Laosls (i gy ol (14Kt Joe ol o 315 pa Condl Oljan b 5 055 ) pril g (iomms

Jotar 53 8 sdioslinal (@3lgity e 55 (Bl &5l (ol &8 Ol oz b Jas o S guoe 5 Jule

cks'.'gj_fdé)\_?u'Q\iji.imykshswjﬂwanwg‘)iq-%‘;A{KMJ@QW@L‘S.Q‘G-L:Q@J‘JQW\C

Bl g Coanl 1 el (§HIMSSL AT B 53 5 5 0L ths &y (23 g e Sl 53 5 S0 5T2

&xﬁuduudrx,.;J.ujlyt,.@_mwuﬂJ.\ﬂJ,.lf;,lagiﬁwmt}f.i Jou=>

) Ol 2o 4 (23 e 9 _
Obst Joln (oapmm Cde) W5 (50— ()l O s a5 (o83 s 5 o STIET™
>

S3%) WPRD =+ /YSYA WBBS =+ /YPYY WPBS = /YYO8 WPRF =+ /YFAY

LY G/ 0Y SISOl s Sllee o1 o8l 0T 51 (ST ((F) Jke (sl 51 o) 0 s s
by oplpl sl o IS ol e olad 53 bl o amd OF 3l amd ¥ g5 503y e + /1YY Sl
f,ﬂ,;,g.nﬁsw@ﬂg&g,;on\f.uﬁfﬁ@L;yjl|,waﬁw,|q?,>wu
wdw);:ﬁy&\fxuA{Q«Ja;ﬂgi?gkawq&égM;@()Lﬁ@lﬁ..\._J}SABJA
23 dlo a4 diles ged s F3se IS sk 4 ae) cal 53 o 5l 03 52 OT VL o 80e Ole
i Al dols SIS 5 e 4 0wy B 1 (6ol j sl 503 90 1S Cad IV S 50 a6

el o T sty o(F) dslae g 5 bl s 50 ol e 51K a0 S8

ol GMHSSL s s NSBM (s5lgiiey dubs (slie  &0L a4 LS mls .0 Jguer

4B

DMU odr) 5 e S 4 B39 osTone s Model ﬂ ﬂ

(63 yp > 7 O jie stat ! Y
SA

| /A¥VY /A¥VY /AFVY /AFVY /AFVY ) < /70F /A

Y ) ) ) ) ) ) /A At
s </\OAY SARY ARV /AYaY V¥ ) /A /YAy
\ VAdeY4 ¥isa\s ¥iia\s </¥8AY YD ) /A V¥
o WATaL) +/YVOY < /YVOY < /YVOY AN ) /A YAY
2 /7YY V%4l %40 %40 SN ) /A FM

v | | ) ) ) ) \ At
A YAV AR /Y WALAL SABVA ) /A Wiaas

) /ANy | ) ) /AVY- \ /A Y

g


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

Yy

Yy

Yy

Y¥

Yo

A4

v

YA

Y4

Yy

Yy

vF

Yo

\nd

YA

¥4

)

Y

Y

fF

fo

\2d

fv

A

£

OFYE

L /DVEF

Ve

+/V8A

/Y

[ARRAY

+/AYFA

LVARRAS

ARE4'

2/ FYF

+/YAYD

\

/A TPE

IEMS

A4

f/eYYY

/5FF]

ianal

AN ALY

+/A0YY

ARRAY

R

C/YERN

VAT~\4n

VAT R

v/ 00V

RV

4

+/VOYY

1/ OYA

+/OFF

ARG

C/PY0N

2t

NRZY

/08

\

X

VARV

+/AYPA

C/oNFY

F/AYYD

DAY S

LVARAA

s

VAT 4!

AN

+/AYFA

LVARRR

RV

LVARAL)

NN

\

AT

IEMS

VA4

Y

+/PAYA

+/AYFA

A

+/A0YY

XY

Ry

+/YAAD

LAY A4

o/eey

A nsd

+/+YOA

C/AVY

< IPEYY

C/YAY

LAATAN

+/FAAF

\

/PN

s

Y

\

A2

AL ¢4!

+/AYPA

Y

LARRR

AN

iz

by

ART4'

R

+/AYPA

R

VR

YO Al

ALY

\

VAR

/RAYY

/o F\Y

Ve

L /0OYY

+/AYPA

/o084

+/A0YY

ATTE4

C/YPY

ARV

C/YONY

WAL

VARNG4

/A YAS

VARRNY

AT4R

/v OAs

/0004

R

\

ALY

AN

RV

+/2YVO

o/ Y

AYPA

VAR

/VYAS
/YAYA
/\VAF
IRL)

AT
/e$8Y
/AYFA

sy

VALY
ESTY
R
COVEY
/9E08
/AYSA
A
asYY
AVA
ALY
/YAAD
AN
/v FAA
A
a2
D
8N
N
/588y
YAAY
3

COPED
AN

/2 00F

«/+OFF
YAF
AYFA

A

o)

YV =08 (VF ¥ A 0T (las )8 55 Sldes 53 Guioes aloes

C/YPA

+/YAFA

ARRA

VARV

AN

AN ALY

+/AYPA

/e bY

/53N

VARAT

+/YAYA

\

XY

J¥50Y

o/ Y00

VAL

Vidndl

+/AFA¥

AN

+/A0YY

o/+aay

f/oYYF

C/YAYY

+/\OAY

L/ OVY

R

YR

TRy

+/bY4D

VA4

+/PYAA

C/YYAA

BN

JROY

AN

b

\

RN

Ay

+/AYZA

ARATA

ARY


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

e Jorln S S mal 5 055 gl el g ale oo Sl slind O, 5 ol

Y R TVE RIS <1+ DA I OVE \ oA A
ay e8A vy AT R YAS \ A A
av +/A0FA +/A0FA < JAOFA < JAOFA NEINN ) oA VY
of RN Y AVY /ovag RV ) A A
ool CYENG YTEY oy YEA YTV \ </SOYA JFFAY
sl
L YOYVE LY PF < YASYS < JYVARY AL reees < /YOOVA YWY
Dlxe
oS \ \ 3 3 ) ) VA A
e JAY Y AR Joosv /v oY ) /Y /Y
RES PNy
¥ 5 5 5 ¥
s
Ay Loy .
NI AL JARTAY) JARTAY) AR
L

b S Olgs e Cadibes Ob i L;uab_m,@>w,ﬂ)>5\>wu§,uW@\)Kdﬁp,au
YYEN 9 /MY Ll S s oS E )l Ob e 95 5 0L e 4y A3 e g e "l)lfo,’gi\.:a
u.él_fi}_l{rqu-pQ}SLg!.ﬁ..ul{@9Lg)Lmj 035 pl a0 95 pl 53 IS Gladsly slaas Ll el
ST 6l ) e JTod) Sl 4 Oy B (631 5 abools Olizmas (011 55287 )3 ol (6HIUSTL s
ol UV Sllas 1 5 (65975 5m a0 53 53 COL 2ie & (83 s g Joml o asliin 3515 5 9
$2505 Ol dn 4 A asy 5o o 5 154y 58 Slaos o a1 S i wlis s f5, 5 ) e LS
@ Jgdar SLeMbl bl 155 o0 3515 5,55 0L i 5 (S 8 —6olasd O e 4 (23 w5 o 1
ko o 53 5 POV 1ol (S 15 =65l Ol e g (83 5 o A o 3 a3 (Sl o g SSLs
d>- o 5o u*—‘i}“r:"'“ﬂﬁ-“&:ii:ﬁ&-‘%m-@—“‘ VYEVY ol 2 Ob it an (oR3 e g e
JOOAY il 5 15 Ob i & (A s g Al e 53 9 /PN Ll S5 — o)l O i 4 83 s g e

sl

Bl 3 5 540 0

50 i 3l e Sl S shieas O 2 obf@@;m)ﬂp&tf%j;ﬁw&btfuiq@
@S e Jod b ale e ki 3 ras s ol 03 Il Hla) 5 (6ol Caenl 1 Oll bl aiS

A Bl g2 350 gl (SOIMSSL 3,805, b STl
10 355 INSBM Juke 3l a3l o guast 55 o lil 3 50 Vlis alad 53 4,8 &y geo (glo gy o b =)
s LaT (sla gy 3l eslial end i 3N Jras cpl 55 ol plo Sl o a8 & L5 3 o Juke
umcl_?wu_isg.\_ﬂj;,mgx;ﬁwmﬁNSBM Je o1 jo 51 1S 0 055 csebab oo

oY


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

YV =08 (VF ¥ A 0T (las )8 55 Sldes 53 Guioes aloes

4_3L;aaw)ﬂ«a;ﬂg.'\_-g-;.,_g;d\_ycel_g-Ls)\ASQMT}):So:‘:QL‘.JGLaLcJ:l:J@L“J..s}f»
Aimed 1) 55 5 (6 i Coal I (e O e 4 (83 s e 5§91 5 ((Solai— (S 5 0L ke
$leSs Jus s Olajpd oy g 4o &S e bt 5 o pllanls gl s Lo ¢y Slallles | eﬁi@ﬁﬁ—v
VL L . P PPN | S CRp P 1S g S IP RUSIGIU PV- e S PH P TN P PV W
Wl OT (55T 5 5 dpodor a5 sy onl 1! Jle S0 51100 @Y )+ ] Sl il s

5 i 3 Sl (S 5 Ol ity s e il 03 e dr e 51 LS S0
GSSL e 5 aS ol as dom 5 L Lol /FFAY 5 /¥ QY o YYEY G /FFNR Ll 5 5 4 (6T g
Cgr Sloim s slaaal p Cuwl 0 O p ke SAAAGA olas u—i‘)l{ slael :)fuﬂ.} 3Ly oley Ol 4o Cnl>
Sy Ol je o 2SO slae & mlin s o st 53 035 Dleckst 5 DY e 1 b 03 o
)a4_7-35_s)}_adl.w.».@LQ@\,ELQJT;}.»Q{Lgijsjtgaj.a)lfctl.&.aﬁ.&L;La.\.a%:ﬂ\}ld.gq—ogu
dia’\{sa)_q.oQY}MS(}@&:\l{g;.w\Qaﬁ)fuJ}Md)\.aﬁ@wﬁﬁ-)}wyﬁwjdl
S e DY yamen A 5 53 idu 53 53,8 S5 (6 phe 0 S sty ple g 4 kST Sl L1,
1335 s phn 09 S Il B oli Olsie LLs 5 slacSTl LAelys oS s

L oS oS i 5 gllaals sla jast L 5 oy L (63lgity Joba S oslial 457 sl Oy 015 oo £ gomes 3
b ale o os) ST @ dlo o o s 055l el iomen 5 03 5 Geale (Al (sLd Loyl i
33 EIMSSL a0 s a0 0155 o Joom o 51 ST n Cosenl aulons Ll a5 ol (sla o 50 )
8 5SSl e 3 o e 51 S o LS men 5 nd ST 2 g (65 01
23 e Lol 3L L A3l 5 00 O 2e 353 OUS 51 2l (35 o g )3 (riomms el (g 5
,cu;\uu;w\mﬂg.'\?éuu:.;q;‘&ﬁ,uog,:;“,)f&\ﬁq;\?,wuéu)\kifl,»
Pl 5 S Nsh dB Ol p VL L O ke 05 8 51K pm 4 slel Lol b 5 S0 (sllae
Lisl 58 e Jrg) 4 cnd (oS anlos b gl jwas BB ()l oo OV &5 2alS ST 5 5b 4 5 oS
o0kt 0s 8 a0 g dn a Sldst £l S cnd oo (5500 Glacwlin Ol o aolsl 3 Al
B ged (bl a gl olgihy Jhe Sla s 2 ol 2

oSS 53 5 5355 faly o e el (ST D 3l oy 015 o0 (ST Lo 5
3G s T 8 5 65T e 5o 2o oS 0K ot s 0L i o8 oSS oy e sl el
o it Lz Judowd a2y e sla g oleT Sla0sasT 5 a ot slzel 51 ey 53 503 L1 Jka )3
S eslil 5,40 s e oo Je oS i bdbjbw;ﬁ: eSSl s 1y golgrin Je
53ty by U 8 ke )y p by e &G Olsie 4 0T 2 8 15 53 5 Sloj dw s e > 0
Slrods! 51K oSG a0l g e 0l jlw OLS LIS Costls Lo 53 0T b 3l eslizal 5 0le3 b
Sl 53 53 g e3lial $STL Cach (sdbald 55 g oleT Szt gl 51 0155 on riopen AL G2 g35
5 2L, g 1) omlie (e b 5 (G 55 Sl 1,8 o 13 sle slaad s 55 &S eSSl 61

oy


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

e Jorln S S mal 5 055 gl el g ale oo Sl slind O, 5 ol

Gla e Ls Ol S ole o (65bT 5,80 55 51 enlital s H8 4 i o) 55 Shee J5SSL
53 0biljlus o mae S Al olas Sy Sl esliial e 5 cnd oS Srawiw 3 0SS
élﬂc)ls%;\éo\};pg,u\}:@}:slkw,}bqu};ﬁ&blfg_;xfaj\,ulj%.&;@jl‘_;@w}s

Db fae ST Slade

&b

[1] Hosseini S.Sh., Souri A.R., (2007). The Estimation of Efficiency and Its Effecting Factors in Iran's
Banks, Economic Research Review 7, 2(25): 127-155.

[2] Hasangholipoor, T., Hashemzehi, A., Sajedifar, AA., (2014). Universal Banking: A Strategic
Approach to Customer Orientation in the Banking Industry. The 10th International Conference on
Strategic Management.

[3] Bahraei, A., Hamedi, R., (2012). Modeling and measuring the efficiency of Iranian banks: Using Data
envelopment analysis. The 3th Conference on Financial Mathematics and Applications. Semnan
University, 8: 90-102.

[4] Amado, C.AF., Santos, S.P., Marques, P.M., (2012). Integrating the Data Envelopment Analysis and
the Balanced Scorecard approaches for enhanced performance assessment. Omega 40,390-403.

[5] Rezaei, F., Alikiyani, Z., Hadizade, A., (2013). Measuring the efficiency in Banks Accepted in Tehran
Stock Exchange Market with an operational approach in Banks Accepted in Tehran Stock Exchange
Market with an operational approach, Iranian Capital Market Journal, 192.

[6] Charnes, A., Cooper, W.W., Rhodes, E.L. (1978). Measuring the efficiency of decision making units,
European Journal of Operational Research 2, 6:429-444.

[7] Fukuyama H. and Weber W. L. (2010). A slacks-based inefficiency measure for a two-stage system
with bad outputs, Omega 38, 5: 398-409.

[8] Sexton T. R. and Lewis H. F. (2003). Two-stage DEA: An application to major league baseball,
Journal of Productivity Analysis 19, (2-3):227-249.

[9] Tone, K., Tsutsui, M. (2009). Network DEA: A slacks-based measure approach. European Journal of
Operational Research 197, 1:243-252.

[10] Lin, T.Y., Chiu, S.H., (2013). Using independent component analysis and network DEA to improve
bank performance evaluation, Economic Modelling, 32, pp.608-616.

[11] Ebrahimnejad, A., Tavana, M., Hosseinzadeh Lotfi, F., Shahverdi, R. and Yousefpour, M., (2014). A
three-stage Data Envelopment Analysis model with application to banking industry”,
Measurement,49,pp.308-319

[12] Fére, R. (1991). Measuring Farrell efficiency for a firm with intermediate input”, Academia
Economic Papers, 19(12), pp.329-340.

[13] Fére, R., & Grosskopf, S. (2000). Network DEA. Socio-Economic Planning Sciences 34, 1:35-49.

[14] Hsieh, L. F., & Lin, L. H. (2010). A performance evaluation model for international tourist hotels in
Taiwan-An application of the relational network DEA. International Journal of Hospitality
Management 29, 14-24.

[15] Holod, D., & Lewis, H. F. (2011). Resolving the deposit dilemma: A new DEA bank efficiency
model. Journal of Banking & Finance, 38, pp.2801-2810.

[16] Ebrahimpour Azbari, M., Olfat, L., Amiri, M., Bamdad Soofi, J. (2014). A Network Data
Envelopment Analysis Model for Supply Chain Performance Evaluation: Real Case of Iranian
Pharmaceutical Industry. International Journal of Industrial Engineering & Production Research 25,

2:125-137 .

[17] Garcia-Valderrama, T., Mulero-Mendigorri, E., Revuelta-Bordoy, D., (2009). Relating the
perspectives of the balanced scorecard for R&D by means of DEA, European Journal of Operational
Research 196, 1177- 1189.

[18] Chen, P. and Liu C.Z. (2007).Efficiency on the Property Market by DEA Analysis Based on SEM,
International Conference on Management Science & Engineering (14th) August 20-22, 2318-2324.

[19] Tavakoli Golpaygani, M., Alam Tabriz, A., Amiri, M., Motameni, A., (2015). Presenting a
Developed Model by Integrating DEA, Factor Analysis and Common Set of Weights (Case:
Insurance Industry), Journal of Industrial Management Perspective 5, 17:45-76.

of


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

YV =08 (VF ¥ A 0T (las )8 55 Sldes 53 Guioes aloes

[20] Karimi-Ghartemani, S., Shekarchizadeh, A., Khani, N., (2018). A Data Envelopment Analysis
Method for Evaluating Performance of Customer Relationship Management, Iranian Journal of
Management Studies (IJMS) 11, 4: 743-767.

[21] Berg, S. A., Forsund, F. R., Jansen. E. S. (1991). Bank Output Measurement and the Construction of
Best Practice Frontiers, Journal of Productivity Analysis, 2:127-142.

[22] Huang, J., Chen, J. and Yin, Z. (2014). A Network DEA Model with Super Efficiency and
Undesirable Outputs: An Application to Bank Efficiency in China, Mathematical Problems in
Engineering, 1-14.

[23] Bergendahl, G., Lindblom, T., (2008). Evaluating the performance of Swedish savings banks
according to service efficiency, European Journal of Operational Research 185, 1663-1673.

[24] Dia, M., Golmohammadi A., M. Takouda, P., (2020). Relative Efficiency of Canadian Banks: A
Three-Stage Network Bootstrap DEA, Journal of Risk and Financial Management 13, 68; 1-25.

[25] Wanke a P., Tsionas M., , Chen Z., Moreira Antunes J., (2020). Dynamic network DEA and SFA
models for accounting and financial indicators with an analysis of super-efficiency in stochastic
frontiers: An efficiency comparison in OECD banking, International Review of Economics and
Finance 69, 456-468

[26] Alimohammadi Ardekani M, Afkhami Ardekani M. Relative Efficiency Measurement of Banks
Using Network DEA Model in Uncertainty Situation, (2019). Journal of Operational Research and
Its Applicationsys (1),5A-o1.

[27] Bozorgi F, Soufi M, Amirteimoori A, Homayounfar M., (2021). Analysis of Marginal Rates of
Substitution in the Presence of Undesirable Factors Using Data Envelopment Analysis, Journal of
Operational Research and Its Applications, 18 (4), 103-119.

[28] Avkiran, N.K. (2009). Opening the black box of efficiency analysis: an illustration with UAE banks,
Omega 37, 4:930-941.

[29] Beverly H., (2005). The Impact of Network Size on Bank Branch Performance, Federal Reserve
Bank of New York Staff Reports 211.

[30] Giokas, D. 1. (2008). Cost efficiency impact of bank branch characteristics and location. An
illustrative application to Greek bank branches, Managerial Finance 34, 3: 172-185.

[31] Portela, M. C. A. S., Thanassoulis, E. 2007. Comparative efficiency analysis of Portuguese bank
branches, European Journal of Operational Research 177, 1275-1288.

[32] Paradi, J.C., Min, E.Yang X. (2015). Evaluating Canadian Bank Branch Operational
Efficiency from Staff Allocation: A DEA Approach, Management and Organizational Studies
2, 1-15.

[33] Paradi J.C., Zhu, H. (2013). A survey on bank branch efficiency and performance research
with data envelopment analysis, Omega 41,61-79.

[34] Rakhshan, F., Alirezaee, M. R., Mohammadzadeh Modirii, M., Iranmanesh, M. (2016). An insight
into the model structures applied in DEA-based bank branch efficiency measurements,
Journal of Industrial and Systems Engineering 9, 2:38-53.

[35] Satoshi, O., Masako, T. (2015). Management Efficiency in Japanese Regional Banks: A Network
DEA, Procedia - Social and Behavioral Sciences 172, 511 — 518.

[36] Cooka, W.D., Zhub J. (2007). Classifying inputs and outputs in data envelopment analysis”,
European Journal of Operational Research 180, 692—699.

[37] Wang Ke, Huangb , Wuc , Li WuYing-Nan. (2014). Efficiency measures of the Chinese
commercial banking system using an additive two-stage DEA, Omega 44, 5-20

[38] Najafi, K., Andervazh, L. (2015). Compare the Performance of Customer Satisfaction and Loyalty in
the Mobile service Business Bank, Bank Saderat between Ahvaz and Pasargad Bank Study Uses
Data Envelopment Analysis, Journal of Applied Environmental and Biological Sciences 5, 10:246-
251

[39] Wenbin, L. S., Zhongbao, Z.N., Chaoqun, M., Debin, L., Wanfang, S. (2015). Two-stage DEA
models with undesirable input-intermediate-outputs, Omega 56,74-87.

[40] Shahhoseini, M.A., Khassehkhan, S., Shanyani, N. (2012). Identifying Key Performance Indicators
of an Iranian Islamic Bank Based on BSC and AHP, Journal of American Science 8, 1:64-73.

[41] Mostafa M. (2007). Modeling the efficiency of GCC banks: a data envelopment analysis
approach, International journal of productivity and performance management 56,7:623-643.
[42] Bolt, W. And Humphrey, D. (2008). Banking Competition Efficiency in Europe: A Frontier

Approach, Norges Bank Payments Conference, Oslo, 14-15 November.

ob


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-29 ]

[ DOI: 10.71773/jamlu-2024-1-2096 ]

e Jorln S S mal 5 055 gl el g ale oo Sl slind O, 5 ol

[43] Kao, C., Hwang, S.N. (2010). Efficiency measurement for network systems: IT impact on firm
performance, Decision Support Systems 48, 3: 437-446.

[44] Zha, Y., Liang, L. (2010). Two-stage cooperation model with input freely distributed among the
stages, European Journal of Operational Research 205, 332-338.

[45] Kao, C. And Liu, S.T. (2014). Multi-period efficiency measurement in data envelopment analysis:
The case of Taiwanese commercial banks, Omega 47, 90-98.

[46] Tone K (2001) A slacks-based measure of efficiency in data envelopment analysis, European Journal
of Operational Research, 130, 498-509.

[47] Huang, J., Chen, J. and Yin, Z. (2014). A Network DEA Model with Super Efficiency and
Undesirable Outputs: An Application to Bank Efficiency in China, Mathematical Problems in
Engineering, 1-14

[48] Huang J.H, Yang X.G., Cheng G. and Wang S. Y. (2014). A Comprehensive Eco-efficiency Model
and Dynamics of Regional Eco-efficiency in China, Journal of Cleaner Production 67, 228-238.

[49] Olfat, L., Amiri, M., Soufi, J., Pishdar, M. (2016). A dynamic network efficiency measurement of
airports performance considering sustainable development concept: A fuzzy dynamic network-DEA
approach, journal of Air Transport Management 57, 272-29.

[50] Wu,J., Zhu, Q., Ji,X., Chu,J. Liang, L. (2016). Two-stage network processes with shared resources
and resources recovered from undesirable outputs, European Journal of Operational Research 251,
1:182-197.

[51] Tavassoli, M., Faramarzi, G.R., Farzipoor Saen, R. (2014). Efficiency and effectiveness in airline
performance using a SBM-NDEA model in the presence of shared input, Journal of Air Transport
Management 34, 146-153

[52] Kao, C., & Liu, S. T. (2000). Fuzzy efficiency measures in data envelopment analysis. Fuzzy Sets
and Systems 113, 3: 427-437.

[53] BO, H., Ching, C.C., Yung, H.C. and Ching, R.C. (2011). Using fuzzy super-efficiency slack-based
measure data envelopment analysis to evaluate Taiwan’s commercial bank efficiency, Expert
Systems with Applications 38, 9147-9156.

[54] Akther, S., Fukuyama, H., Weber, W. L. (2013). Estimating two-stage network slacks-based
inefficiency: An application to Bangladesh banking. Omega 41, 88-96.

[65] Olfat, L., Amiri, M., Soufi, J., Pishdar, M. (2016). A dynamic network efficiency measurement of
airports performance considering sustainable development concept: A fuzzy dynamic network-DEA
approach, journal of Air Transport Management 57, 272-29.

[56] Cinca, C.S., Molinero, C.M. (2004). Selecting DEA specifications and ranking units via PCA,
Journal of the Operational Research Society 55, 5:521-528.

oF


http://dx.doi.org/10.71773/jamlu-2024-1-2096
https://jamlu.liau.ac.ir/article-1-2096-en.html
http://www.tcpdf.org

