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! DEA: Data Envelopment Analysis
2 AP: Andersen and Petersen
® DMU: Decision Making Unit
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! RDM: Range Directional Measure
2 BAM: Bounded Adjusted Measure

aF


http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2021.18.2.1.6 ]

[ DOI: 10.52547/jamlu.18.2.91 ]

N =10 (VF ) 90T glas )5 55 Slhes 5 Gudios dles

L;de:-jdzj)}@‘ﬂ:a?wli.,b-cQT‘)JjQw‘aMr:kJLguobfbo)‘u\;\wm‘MBAM Jde
:mp@ﬁjwéujbL;u;(f)d,u.mt{@m@b&mdg;,\gﬁ:M,d?,f-uﬁ;:
C"‘”‘GM°J‘M(‘:)JJ":‘ 4{,‘@5
t o, - - el . waf &
3V 58 =(neeNrne) 0T 556 (57,87,4)=(0,,0,,8, ) sl 8 3 0155 oo ey 1S
O b (F) Je gl oud Ol &S5 il 0 0 OIS

ST SV o2l3 (F) Je ks Ol a3 1Y dpiad

n
men s NG {XHS DX 7 s o oo a8 b 5 (F) Joe s Gk Dl 3 sl 4 23
j=

n n n
oo 2 338 = DAY Vo 38 = Xo— D AXy eols el il DAYy Smaxj{yrj}
j= j=) =

st m o

S
S _ _ - —
'ZL: <SS 5 > TSM il 5 S S Ly 5SS Ly s Sl 0T 5 5 ans ST 4
o

r=\ i= “o

103 5w Ol p citees gital  SGST (gla e oS 0T

m - S +
. < ) ZS_'+ S_f <\
m+s\<'L, <L,

1=\ 10
O Sl oS 2l
Al 5L 0T (2L (6,8 03100 gl 5 das oo 0L 1) DMU sty o876 Slael (F) Jote
::Jfaal.é:..»\

J ®)
S

S- - * _x =
(== Ly —=> 15KT(S =L 9SS =- S1(d)s(F) L
13) T e L ‘ 9§ =0 ST 5(F) Lty 5o

+
o io

. v (& sT &S
Pgan == ZI_,"'Z -
L r=\ Lro

Mm+S\ 55 Ly

+* —*

MO39 o JM E-Y
el o1 (S ST Ll (8) Jee .5 S yae 1y (B) 513055 (omemr Jbe [F] OS5 g 5T

.ﬁ@@@jﬁj&b})jﬁ&h]g&aﬂbu&

a0


http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2021.18.2.1.6 ]

[ DOI: 10.52547/jamlu.18.2.91 ]

a,uj:fr,w* Gladoly (Sas ) S o kil O1STL 031 Jos dnn 5 ol 5 (533!

m s

-—a— + ot

max > WS+ > W's,
i= r=\

st.
n
Zijxij =X, =S, 1=)..,m,
j=)
)
n
.
Zijy”.:merSr, r=y,...,5,
j=
n
24 =)
j=)
. o
Sio’sro!lj 2, VI,r,J
553303 oy o (o a0 5 W= (W W) W= (W W) 0T s

5 glesl gl (8) Juke 10 ST Ll Sl - Sae (G5l ie 2 05y polie oS ol a5 LBl o s 5
Cwsa (8) Jue 51 BAM 3 RDM gladus o5 A3 OLiS (gday idw j3 &S das ng.&.? Iy bdde

AT

BAM Juo (bl 3 Sodds Joo ¥

23 s O aalal )3 &8 s o Ol 1) IS o i 5 e ¥ ] 0L 5 g LT Lo S (F) Jts
38T Gzt LOT ol slgriny Jue l cmlis o055 ol i L ol 5 o 1, BAM s RDM gl «
Azl o (B) Je 3l ol slacSl= BAM 5 RDM sladus :F auiad

1oL

5 Sp =Bl w35 d a il S16 w015 o ol 0 o sz 1 RDM Juts ol (Ll

\ + + _ \
S, =L Syl sad aglila g W =——
YSL:p J P ﬁ p 202w A4 W YmLi_p

. \ : _
e oA ella s W NSRS w235 d s gl B0 o ) 1, BAM Jus Jls (O
(m+s)L,
\
- |3
(m+s)L;, S
Gl besls idg Jow gladds 3l eslgls ¢ 4 BAM 3 RDM ladus 8 i 0l o ol ol

O «@M;@BAM@Q(\‘)Jqu(?) e 51 Sy e ol o3 W, =

SHISRDM s b auslian 53 T oo Cawsas (0) dasly Gb a8 BAM Jus o1 5Ll ¢l 5 0 5Dke .5yl
5 sl OT 0 F 4 53 &8 il o oge S 35

ol 3 13V =B 5 Tgay by <55 € RDM 5 BAM (sladie s ol o511 o7 0,3 1 dpiad
:ﬁ)‘bg:))}.p

g V=5

45


http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2021.18.2.1.6 ]

[ DOI: 10.52547/jamlu.18.2.91 ]

N =10 (VF ) 90T glas )5 55 Slhes 5 Gudios dles

Hul] j|
n\ Yi=Yro Xio — ?,\ﬂ"xi'
C}L)ﬁSZJ IJ_+J jﬂﬁ% ﬁ)\JRDMJMJJC)JjJJ‘C,{:}W&

ro 10

ot 2 B e b A s sy ml 6

m X — rT/AL.Xi. m - 3 . ro s +

mﬁgz io ZL'_J_\J J:. IS__|_ Sﬂ<zz Jyj y :Zii
= (m+s) ﬁ<ZLIO rs\ EO
N J

Jol an cpl s TBAM HV-fs e "M‘J"u) ﬂ<FBAM S 3 b on e o 1
(] RGO PR U
o Sl RDM e o1, 5lasl (gsban b 5 565 S BAM Jube 5 1 jlasl 87 U o 0L ¥ anid
QL&;CJ‘}b})&P-&S@ﬂbKQ‘;&Mb LSJSVSLS\A'X"‘) slus BAM JMGJ}A}@MLCF}A
Cap S p b e pl 5 A8 o o lelis RDM Jis & S 1) 6t (2156 e BAM ke o7 a0
C,wv‘ ol g_')Br.:.a‘ wuﬂq}j)gﬂ.‘ )" RDM du\.& GC)J}: o.)‘}.;ur.hjajj& .C,.w‘RDM JJ.OJ.’QT [N
BAM Jus 3,05 e glaesls jsam 531, o.uﬁfmw; @ity b3yl Uy BAM Jue diles &
dua&ﬁwb\j&)\&w\bﬁvQTLg\j»\Ly@)33@\@\)5@\;@6\}‘}.\.4&
ol Il e S oSS Olse 4 OB WS a6l WIS e el el il bl o3
TR IS W L e ubldnuwmalj\&:)lsgd,ysb\fsyijAM J”J)‘-;‘J’C}“’}"
DMU, Csdo 31 ey (F) oo &) 50 Cﬁ\,uugwl,o,\sﬁfr@»b&i DMU, $1:0 48

2y el guts DMU b5l sl o 5 05l 45 sazes |

g Jodls (V) Jie &y g0 4 A 55 Ol a8 gazes 51 DMU Cod 1y (F) Jole 2 OLST

av


http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2021.18.2.1.6 ]

[ DOI: 10.52547/jamlu.18.2.91 ]

a,uj:fr,w* Gladoly (Sas ) S o kil O1STL 031 Jos dnn 5 ol 5 (533!

\ L S
max P
i=) Lﬁo r=\ LTO

St

J#0 (V)

S ,ST A > Vi, r,

) S5 A e G115 5 035 G () Jie 15 5 el 0oz
:&“wﬂ‘)}«ﬂ;ﬁdl?-))

+
r

:ﬁ)‘b(\/) d#&b%:;mé#@)yd\);.éi_:é\
n

Z/?vjxij = Xio
j=)

j#0

Z/lj yrj = yro !
j=)

j#o

=- pblaslr i gl 51 S

O35 ooly b 285 o Sl Ol B badsly ple Cdse S 5 wlel , DMU| das s 0lis o7
313 dal g3 &5 Sl nl pl by 5,15 A 5 OGl 4 gezme ;5 DMU,
ol e OT 1 adl e oS il g0 21 538,87 ) 7 (40) il a5 a ) S1Y Sl
:r.i)\b (Y) J-\A L;\A;Liij\m&:.]a u'.'.l_l"l"‘ﬁ Sy
n
Z/ljxijSXio,
j=
j#0

le yrj 2 yro’
j=)

j#o

S Sl I DMU, | D 4%, D A4 Yy | o das gn 0L &8 ool US| g5kl 5 il
j= =
j#o j#0

@‘JW}JQTQJ};Q}\MJ:Q) DMUO QJ_}:&A\)LC}.&}A

A


http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2021.18.2.1.6 ]

[ DOI: 10.52547/jamlu.18.2.91 ]

N =10 (VF ) 90T glas )5 55 Slhes 5 Gudios dles

O bl e Gkt 5 Cbls dal o Ss Ol (V) Ja o8 00 18 o 4 ol
e wlul p ladsly dasy @l oLl Cov doly Codo a5 8 8 ams Oly 0 O 438 b
el b bl (ol 3l oo =Sl BB BAM Jute sl 3b dles opl Jl ol b s 5LaylS BAM
Al gr o3litel BB (vad s 5 6 s oo W) o & (F) Je O s 5 Loy gutoms 3 Slo-Dls
Jobe Oola b o8 05 g0 Esly g adsn ol S SLp 5 S S iusla (F) e 55 487 i B Y b o
do Q) Je 53 (s s S oo il sl okie ol (61 558 K Goben b S5 S 05l gon (F)

:(é{@@.ﬁ(/\)@‘)wu‘j‘)@\ij)\‘:’d""‘)@)J”"Q‘Jﬁf:(fﬁ.\ibﬁéaﬁjﬁb‘ﬁdyh

H, = reraox{xij}—xi0 , (i=)...,m) "
- I —
H: = ym—rmon{yrj}, (r=hr...s)
Oyl ol o g 63955 Dkl YL U pslie DS Cote pedd Hshte 4 (A) daly 5y Glas 8

LOT Gl o 1 S il ol bl 5 (1) Juke &;,_\4,,4?}:\,_.@1 byl Cow dly s >

.V._.AU@SupBAM
. | - S +
owons =TI \+m+s[z H Z K ]
1=\ =)
s.t.

n -

Zijxij =S =X, i=),..,m,

o “)

Zﬂ/ er+S yI’O’ r:\’_“'s,

j¢0

Zﬂj =\,

J#0

A2 Vi, r, |

|lrl

SUpBAM Ju..s/ <H; 55 <H; :ﬁ,\s(%)dmﬁs,\i;ol;@\‘@@wosuw,ﬂaﬁ_\{
ol 5 sl s lls Ggbodialyl
@‘@MOJ‘W(Q)JJA:TM

S o A 53 DMU, al50 53 1 S 95 () Jue 03y (G (gm s 512 10U
AEL wly e L Al KL 5 L sty G DMU, S1id sl Sl

a9


http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2021.18.2.1.6 ]

[ DOI: 10.52547/jamlu.18.2.91 ]

a,uj:fr,w* Gladoly (Sas ) S o kil O1STL 031 Jos dnn 5 ol 5 (533!

n
3 DA ENS ok a s (1A 5l n 1S Ol ety e o
j=)

j#o0

n
Z/?vjxij = Xio
j=)

j#0

Q) Joo gl i Ol &S (§*,§*)=(o,o) "y (Z,§*,§*) s a8 das o OULS £ 590 pl oS
Al o

sl il g1 a1y ¢ DMU, S 3> Sl

S Sl gl S )Jyr:minj{yrj}ﬁxi:maxj{xij} r“f o Jf\ Soge b

aS 5 ls Se g Lglﬁ., BIEPO (X, y)ETC,TcI

n
D A% = %o,
j=\

j#o

Zﬁ'] yrj = yro’
j=)

j#o0

Zn:ﬂlj =\,
=

j#0

5 Z/ij =) S sl s s 1A il Hls e Sl I (X, V) DMU, o oloxT 31
j=
j#o

n
2 A% 2 X
j=

j#o0

n
Zﬂj yrj < yro’
i=
j#0

S 5 S 1 S 05 el AST (G5l G il

36D A% > %o
j=

j#0



http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2021.18.2.1.6 ]

[ DOI: 10.52547/jamlu.18.2.91 ]

N =10 (VF ) 90T glas )5 55 Slhes 5 Gudios dles

n
B szzjbj&j—xto, (S S SV Soge opl 5o il 5l Gsld Dyse 4 Lalyy plo s
»

S Sl ol Sy pl 530S =M =)0, mf;){ﬁw) S, =-i=)...,mi=t 23

O el () Jle (51 ks g o (4,87,87) s

ol Tspppam =) ﬁ)lawlr.asg;#\d&u\{quuc\s,ucﬁwm&bc(‘\)dm%glﬁ)a

S sV 4k 305 s § sl s

Lsippan 2V 2013 o)l gon (A) Juke )3 Y dpiad

S o Bl 1) 5 Sl 53 ¢ 5 50 ) DU 5 (o 5 1 1LY

Bl el e ) U5 K L 5 LSTL sl G DMU, S0y S

s @) e sl (57,57) = (0] & (4,57,57) sl dile ok Dl ¥ 4038 Gb Sy s a1 53

Dgippam =) Sose 4 aup Sl Sl opl 53 el (g5l gninn £ 5 51 oo et S eplaamg byl

.3 g dal g

sl il gL a1y S DMU, S1Y Sl

by LI 5ol s o ol p (S6S (gle e Hlie b Sid Ol gen (ouly LIS sladly sl

O Wl L3 S 55 g dal g Dgpay 2V Sl ol 55 68 0 18 o s () Jike 03 G
3 e S LI Gladly gluas, sl L 1) SUPBAM Jue Ll &7 das oo OLES 58 andd

3 BAM Jue g5 8 U 55 aly e S Gladsly 5 Lsd o gduas, (F) Jae Gb LU sladsly

sl 53 fiay opl K3 edes Sy e G SUPBAM U 035 Subs odiwy oV 21, Lol 4 SUDBAM

A S OBl obm js oS AL AP .,\.'JLnjila Shuad ) sla Jgy sem b

o ST gl 3 os (205019 S €
bl gr Olns S 5 oliile ST cOlan Dbl a3 g mio 5 18 V0 (Guad s 5 b5l idm cal o
Gl e &S w55 LIS sladsly s, 5,8 o Sy BAM Jue ¢SS 4 oLyl oyl
) Sl Bl e VWP B ARAY dlojler Sl o3l 4 Glae Waesls 5 Sledbl L3 45 e plnil SUDBAM
5 bl Oldze )8 sl 1 A5 le lagsgys el odd 4 8 i )3 g S dw 5 (5959 Aw ¢ b))l
9 odd Lasl slasls,l 3 sliad coddnbul b b slaws D uS)le b g 5 oS Jb= s adbets Colus

M.:du&i[m Qb)&b‘j‘.}bo}bo\j&hmb u@jfjhébj)j‘)\ W}}'\ J)J}- .LZ\.:LSAJ.;JAT)J


http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2021.18.2.1.6 ]

[ DOI: 10.52547/jamlu.18.2.91 ]

a,uj:fr,w* Gladoly (Sas ) S o kil O1STL 031 Jos dnn 5 ol 5 (533!

W&Uﬁsjg.& 4:-19}.']4 C)L&)‘\lﬂ\j\ko}‘} A Jju\?'

ST 835058
S Ts | odd dinte (slaslsl 3 sl | o sl Jad slaw | Comlus | Sl (69,5 | lojw | onio lacS 48
AY ov 04y YAO. Yo VY. \
oY \o 70 Yeor A ay. Y
Vo o Vo YYoo Y Yoo s
Y. v A YV Y¥ A\ ¥
Ve 0 oYd YYo. Vo Yo o
AD+ V0 \4¢ YOO Yy Y. 4
YY+o YA AOF A4 4 04 \4
VA 0o \Y A\ARK Y. For A
Yo A o YO AR of q
o q Yo 140 Y. Vede | Ve

srio GBS ed SLolms Y Jue

SUpBAM Ju. SupSBM J.. BAM J4. RDM J4. AP Ju saes gl
45 Skl 45 Sl 45 Sl 45 Sl 45 Sl e
- \VARRN - A\VARRE 4 WARAT \ +/AVFA o +/AAD \

1 VA 7O \ V/AFYVY \ \VAREN) \ A\VARRE) \ \/AMFF Y
I IRVRR i Voo A LYY A YA | A | vres ¥
I YRR . Voo Ve Y0 | N | Fa8A | Y| every ¢
2 V/YOWN ¥ V/¥AVY \ A\VARER] \ A\VAREN] - o o
- \VARRR - \VARRR q AR 4 +/DOYY # */YAY 4
3 \VARNA! Y \/AYZ \ A\VARER] \ A\VAREN] - o \4
- \VARRR - \VARRR 0 +/FYVA 4 */AYVY ¥ +/AZAY A
4 \/ A s \/#4¥0 \ A\VAREN] \ A\VAREN] Y \VARA 4 q
— e | Voo v DREVE | | arer | v | Ljavey Ve

o Oetmad 3 deslie S Sl odd 4 Y Jad 53 G gae laeS gd b)) GLL‘J

oy o e OUS s Wl odd al)l 5 RDM Jue oSS 4 gl mls o) 4ndd S
Olsie 4 bl Co S g8 03w S IYONAS amio S g8 5lgz ol 515 o)l gan Ty V= f
b awslie 55 5 bosls elul 5 J58 LB > Shes I badsly opl a5 das o OLES W s Llods wlis |
L, 0l e 4 BAM Jmuﬂu\ﬁvﬁjRDMd.uuﬂbljir.a.b-b)‘.@.g-d\.x\osﬁ)b)}ﬁ-ﬁub\)ﬁb
boar g LSl ol Lateie 3 Sles Llod Sl dsly o 5T Olge 4 Jde 53 8 53 F dsly .Llodd S jne
s e Sz sl ol o5lanul (65lgiy SUDBAM J})j“l}bb‘}6.@4&’)(}}}‘)\5&\})%Jﬁ}

VoY


http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2021.18.2.1.6 ]

[ DOI: 10.52547/jamlu.18.2.91 ]

N =10 (VF ) 90T glas )5 55 Slhes 5 Gudios dles

Jdbe .l ol u)ﬂvﬁﬁbwgﬁ@u;p@aSupSBM}AP Gladis s acS gl (guas,
6 pBAP iy, aS L3 0l5 e Sl ok al)l [FV] 05 by oS ol elad s Jue & SUpSBM
3,5 edalin Olg o Y Jod= 55 551, SUPBAM Jus (6l = Tl Sl oGV 50 Ul 5o (seuald
s 5 ol 9 Sl 03,8 (gduad ;) 1 1,5 (slads] g aea SUDBAM (g5l Jos 0358 oo 0dis a5 5 sbolen
3 s en oMo g LlodotS i @ 35 1) F 4l S 0 )l il sl 0303 4]l ol (e &
ol ¥ x5 s o Jpdar b ol 6K gslen b 56555 bado s aen o8l lasl o7
P50 B 03 b pl Wl Bl () S sla el bl 5 laeS gl k4 S 1 5 Shes

b}&@ oo J.;;AP

012345678910
e Sl e

SUPBAM sBAM (ladus plul ; satws slaeS g Slaal ) K0
83 o OS5 SUPBAM 5 BAM Jue wlul 1) (gmis laeS jgd (sduasy 5 (2bisl m ) I
s a T Ay b amis oS b 5 Ul 4y ¥ e oS g8 s Ol ) JSE ST psboles
DS e Ans ol s |y ol 45, Y dely s Col &S (63,050 5l (S Lilesls olazs]
sy AT el Sl B 5 (SO ol ool 4l 4 S 3L 5 Ve b o (635,55 pebaw
503 ¥ (63505 5\ 63505 B pae Sl e 25 he SIS Ay pl & ol pl Sl esls ol
4 36 SUPBAM Juae o das o Ol o 03,5 Mg Y 5 a5 3 g (xﬁc—f
bty (suas) oUls pds )31, BAM Syl Cd g ks g Calon g gaie SSS gb (gduad,

'@‘OJJ{JJbJ‘I

(S5 4mi 0
Jlos 6,8 aobejle 5 Shee U551 5 2blS amlos wa) 53 LT 5 lin slaylzl 51 S
.uj.?w Gladoly oS dwlows sbite 4 g il e Eg, SSG Olgie 4 45T Al o baosls by
33 50y e e 53 9ol e b laesls idg Jdow &S Sl ealinal o) sl 355 e eslinl
ol s 5 ¢ i S e il las (s (UL Cats diile Calides ple s Lol oLl
ot 533513 pEBAM Jue SIS alons 03 55 (63,15 ladie 51 (S 555 n oalizal .y LaolK2 Yl

Vv


http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2021.18.2.1.6 ]

[ DOI: 10.52547/jamlu.18.2.91 ]

a,uj:fr,w* Gladoly (Sas ) S o kil O1STL 031 Jos dnn 5 ol 5 (533!

Gladly (dudd) 5 dmlin 0 )36 5 S s aclos |y oL Lol Lot BAM Jus 45 i ala>He andllas
7S ol Sty (Suad ) g SUPBAM ol (sidr ik 0T a5 L ol (ol r bl s LIS
s &y s 8 SUl 5 4l SUpBAM Jus 5 BAM Je (63,55 5 TP U S NE Y]
OT ams y S &3 5 plosl gaio oS gd (ol sty 5 2L bl sttty Jde 308

o3 8 G 35 0 Oy (SLLES 5 ol S imen 5 038 ] JlS (vas)

&b

[1] Rezaee Kelidbari H., (2019), Presentation of the Human Resource Performance Assessment Model
using Fuzzy Inference System (FIS), Journal of Operational Research and Its Applications, 15 (4),
79-95. URL.: http://jamlu.liau.ac.ir/article-1-1585-fa.html

[2] lzadikhah, M., (2018), Improving the Banks Shareholder Long Term Values by Using Data
Envelopment Analysis Model, Advances in Mathematical Finance and Applications, 3 (2), 27-41

[3] 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.

[4] Charnes, A., Cooper, W. W., & Rhodes, E. (1978). Measuring the efficiency of decision making units.
European Journal of Operational Research, 2(6), 429-444. doi: http://dx.doi.org/10.1016/0377-
2217(78)90138-8

[5] Emrouznejad, A., & Yang, G. L. (2018). A survey and analysis of the first 40 years of scholarly
literature in DEA: 1978-2016. Socio-Economic Planning Sciences, 61, 4-8.

[6] Charnes, A., Clark, C. T., Cooper, W. W., & Golany, B. (1985). A development study of data
envelopment analysis in measuring the efficiency of maintenance units in US air forces. Annals of
Operations Research, 2(1), 95-112.

[7] Sexton, T. R. (1986). The methodology of data envelopment analysis. San Francisco: Jossey-Bass.

[8] lzadikhah, M., Farzipoor Saen, R. (2019). Ranking sustainable suppliers by context-dependent data
envelopment  analysis.  Annals  of  Operations  Research, 2019, 1-31.  doi:
https://doi.org/10.1007/s10479-019-03370-4

[9] Mehrabian, S., Alirezaee, M. R., Jahanshahloo, G. R. (1999). A complete efficiency ranking of
decision making units in data envelopment analysis. Computational Optimization and Applications,
14, 261-266.

[10] Amirteimoori, A., Jahanshahloo, G., & Kordrostami, S. (2005). Ranking of decision making units in
data envelopment analysis: A distance-based approach. Applied Mathematics and Computation,
171(1), 122-135. doi: http://dx.doi.org/10.1016/j.amc.2005.01.065

[11] Toloo, M., Salahi, M. (2018). A powerful discriminative approach for selecting the most efficient
unit in DEA. Computers & Industrial Engineering, 115(C), 269-277. doi:
https://doi.org/10.1016/j.cie.2017.11.011

[12] Aghayi N, Hosseinzadeh Lotfi F, Gholami K, Ghelej Beigi Z., (2018), Ranking and Sensitivity
Analysis for Ranks of DMUs based on the Ideal Hyperplan. Journal of Operational Research and Its
Applications, 15 (2), 125-133 URL.: http://jamlu.liau.ac.ir/article-1-1646-fa.html

[13] Andersen, P., Petersen, N. C. (1993). A Procedure for Ranking Efficient Units in Data Envelopment
Analysis. Management Science, 39(10), 1261-1264. doi: 10.1287/mnsc.39.10.1261

[14] Emrouznejad, A., Anouze, A. L., & Thanassoulis, E. (2010). A semi-oriented radial measure for
measuring the efficiency of decision making units with negative data, using DEA. European Journal
of Operational Research, 200(1), 297-304. doi: http://dx.doi.org/10.1016/j.ejor.2009.01.001

[15] Kordrostami, S., & Jahani Sayyad Noveiri, M. (2012). Evaluating the efficiency of decision making
units in the presence of flexible and negative data Indian Journal of Science and Technology, 5(12),
78-84.

[16] Tavana, M., lzadikhah, M., Di Caprio, D., Farzipoor Saen, R. (2018). A New Dynamic Range
Directional Measure for Two-Stage Data Envelopment Analysis Models with Negative Data.
Computers & Industrial Engineering, 115, 427-448. doi: https://doi.org/10.1016/j.cie.2017.11.024

[17] Scheel, H., (2001), Undesirable outputs in efficiency valuations, Euro. J. Operat. Res., 132, 400—
410.


http://jamlu.liau.ac.ir/article-1-1585-fa.html
http://amfa.iau-arak.ac.ir/article_540829.html
http://amfa.iau-arak.ac.ir/article_540829.html
http://dx.doi.org/10.1016/0377-2217\(78\)90138-8
http://dx.doi.org/10.1016/0377-2217\(78\)90138-8
https://doi.org/10.1007/s10479-019-03370-4
http://dx.doi.org/10.1016/j.amc.2005.01.065
https://doi.org/10.1016/j.cie.2017.11.011
http://jamlu.liau.ac.ir/article-1-1646-fa.html
http://dx.doi.org/10.1016/j.ejor.2009.01.001
http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2021.18.2.1.6 ]

[ DOI: 10.52547/jamlu.18.2.91 ]

N =10 (VF ) 90T glas )5 55 Slhes 5 Gudios dles

[18] Portela, M. C. A. S., Thanassoulis, E., Simpson, G., (2004), Negative data in DEA: a directional
distance approach applied to bank branches, Journal of the Operational Research Society, 55, 1111-
1121.

[19] Cooper, W.W., Borras, F., Aparicio, J., Pastor, J.T., Pastor, D., (2011), BAM: A Bounded Adjusted
Measure of Efficiency for use with Bounded Additive Models, Journal of Productivity Analysis, 35,
85-9.

[20] Cooper, W., Park, K., Pastor, J., (1999), RAM: A Range Adjusted Measure of Inefficiency for Use
with Additive Models, and Relations to Other Models and Measures in DEA. Journal of Productivity
Analysis, 11(1), 5-42.

[21] Pastor, J.T., Aparicio, J., Alcaraz, J., Vidal, F., Pastor, D., (2015). An enhanced BAM for unbounded
or partially bounded CRS additive models. Omega, 56, 16-24.

[22] Rashidi, K., Farzipoor Saen, R., (2015), Measuring eco-efficiency based on green indicators and
potentials in energy saving and undesirable output abatement. Energy Economics 50(C), 18-26.

[23] Haghighi, H.Z., Rostamy-Malkhalifeh, M., (2017), A bounded adjusted measure of efficiency for
evaluating environmental performance. International Journal of Environment and Waste
Management 19(2), 148-163.

[24] Qin, Q., Li, X., He, H., Chen, X., (2018), Unified energy efficiency in China's coastal areas: A
virtual frontier-based global bounded adjusted measure, Journal of Cleaner Production, 186, 229-
240.

[25] Kazemimatin, R., Salehi, L., (2014), BAM model in relation with negative data, Journal of
Operational Research and Its Applications, 10 (4) URL: http://jamlu.liau.ac.ir/article-1-715-en.html

[26] 1zadikhah, M., Farzipoor Saen, R., & Ahmadi, K. (2017). How to Assess Sustainability of Suppliers
in the Presence of Dual-Role Factor and Volume Discounts? A Data Envelopment Analysis
Approach. Asia-Pacific Journal of Operational Research, 34(3), 1-25.

[27] Ashrafi A, Amiri M., (2020), Ranking Efficient Decision Making Units Using Cooperative Game
Theory Based on SBM Input-Oriented Model and Nucleolus Value. Journal of Operational Research
and Its Applications, 17 (1), 67-83, URL.: http://jamlu.liau.ac.ir/article-1-1692-fa.html

[28] Amirteimoori H, Amirteimoori A, Karbasian M., (2020), Performance analysis and ranking of
provincial gas companies in the presence of undesirable products. Journal of Operational Research
and Its Applications, 17 (2), 1-8, URL.: http://jamlu.liau.ac.ir/article-1-1877-fa.html

[29] Khoshandam L., (2020), Ranking by Using Improved Cross Efficiency Based on Perturbation
Problem: An Application to Iranian Commercial Banks. Journal of Operational Research and Its
Applications, 17 (2), 127-144, URL: http://jamlu.liau.ac.ir/article-1-1889-fa.html

[30] Aparicio, J., Ortiz, L., & Pastor, J. T., (2017), Measuring and decomposing profit inefficiency
through the Slacks-Based Measure. European Journal of Operational Research, 260(2), 650-654.

[31] Tone K . (2002), A slacks-based measure of super-effciency in data envelopment analysis, Eur J
Oper Res, 143(1), 32-41


http://jamlu.liau.ac.ir/article-1-715-en.html
http://jamlu.liau.ac.ir/article-1-1692-fa.html
http://jamlu.liau.ac.ir/article-1-1877-fa.html
http://jamlu.liau.ac.ir/article-1-1889-fa.html
http://dx.doi.org/10.52547/jamlu.18.2.91
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.2.1.6
http://jamlu.lahijan.iau.ir/article-1-915-fa.html
http://www.tcpdf.org

