Vo) s «(F) ls) pomw 0 lous o3l Jo o o3 by drmwgi g Lad SLaaidl aoliliand

YOAN -FYEX Sbg sl gLl YYYY-TI¥Y) o Ll
http://serd.khu.ac.ir
g dlio Ya-YY9 Olxao

S gy Sl arwgi (Glwl y 40 Wl i @l 3 oliiw! dings U g (I (ot
W (Sliwgy Gblo ol B0 59 29590

) oSN (w395 sxamb gl 5 (55 59LiS poke olENS ¢ yglins” Sl 05,5 jLuiils ¢ gobT i SIS o sibrucuo
O ORI A SIS ranl glio 9 (333U (53 €559l SLaBl syl (mslidt )5 ¢ (535 comomsly
Oyl eoslodly ccbivus gls 9 ¢yl olEG1S (55 gL sLaidl (g 550 ¢ gomgl (3 s

Ve /N /Ye sl oy VEoo/+1/+Q sallio cly o

oS>

hed 4

aid )5 515 ol 0)90 Sl g (o cslalaio (o iliso Zalaw 15 (53)3LS 0 G Ml & 425 pg3)
arwgi Glwly 58 (55,9l Gldos ()l denpe 53 wdgi Jolge wgllo Bpao 9 21,15 W, .ol
&bao 31 oolisiw! diugy B> g (21 i ol axlllan Bud wlu! (ul w.cwwl pdyl Glas! sl Hlal
Hlgwl grosls cicbay Judo cdla )y 3l ooliswl b wigsS o liwg)y @blv 50 jlaul daxwgd glawly j0 adgs
w23 1) 2B pd sbosls b g pSpmoad sbasly (2L, Bl Hlgiwl giluaagy céla, b0
bawgd \WAA Jlo 50 aobibow p JosT g @398 @b 5 Jaiow adlie jo jLo 0590 el Loulei
D18 lis s ol Juol> solw Solai g diges 3l oolaiwl g (5 ko] Axole (48,8 i o b,z WYY
Az 30 il oo /YA pl g 1Y luebl poc mhaw g 7.8+ Bl il Jlso! mhaw jo (S8 S5 2 (Sl
W @ diane oo a4 gl 5 (Same e wldgi 6l 1) addgi slaodles anlllas 5590 aldlaie BusiSullgi
20U 4y S (05 abold WgiS (o biwg)y Gble o) gy bawgi odled O pao (o28lg y0lo .oy o0d
O3 30 Wodled oy J1HL .5,15 3959 b ao 33lo (odlys aod (Gly (T ykes 4 iyl 00 89T p dists
Gpae 53 LT 5 1PA bl b cai i 4 Olin &5 (s9b & iiilion SSGe § iS5 ) il
Lty ol 50 .Cdl Cawd udgi jo dls 9oy Lodly (pl OB pan Ay mhaw @ wSle g ClS ) mdaw
Grately olal drwg lwl)y 59 (5550l Golwly Cldas dgmy azt )0 9 LU Gl cux
amog adgi Jolge (539052 oYl (Sly A iy 5 cawlio SR I soliiml e (SB)gel

D9l s

* yasminzebari@gmail.com



e 03] Aot W 9 (1)l et n

donio (1

b arogs Jlo o sloygiS 5o b wlio p jlid 5 (2l Cotal (el py3) 5 Caxaz )
Sl ol ol b agzlse pslaie o Sl 2lye I Sgama Sl sl sl el Al
pod (YFVV VN g bsey9 9 sl wloo,S 3L Jlaly (65,5LeS dnnss slaculiw o528
5 he cslailaze oo il i3S 18 anl 590 cilise sl ;3 (55,liS 55 )l 4 4z
S w35 Sl ol el ] (slobaame y Coner i il e il 5 e
ary gl mhaw o as lwb oka Bl gl 0 deree 65,5laS slaplla
Sloladl pl 51 AU sladely 5 (55,0laS slaasly Co e g Woslys 8,5 o9 a4 T oS Lo
2 g bl g b Lo (o055 s oty (6Y 5 JF S da 250 g lassS 5T o)
Sole solaidl Cadyls 0)by0 (6,500 G SIS (o mhaw )0 005 Gl (65,98 drgs A
sl slodyans Sl uizmed 5 (25 5 95ueS 4 4255 b (53)3La8 slaosles (el sl oS |
26550 SRS 5 e e 1 45 s b i B S 5,5l 055 IS
S0l g ol Ll dal o O maw ol YU ey 0,5 &l a0 iolidl (slaildS Sl o900
Sloasly Copss axsio o LS Gl S Sjle 4 b ke ol el s baSed]
ghw 0 w2 g e ghe o sl Gleplla Conae azgie oo e w0 g5 5laS
WS Gjgo 4 a Sl satiaew b (65,0l (VVTA AYAL ( aw 5 sonly) el Madliyo
ST s s 6l 1 abis 5 bame coinS wulos oo odsd Wl lié asbis S o ool aibie |
Ol sod 9 0992 (&S porde o 6l OTVY (Blao) Conl by golasl Jas 5l g wyles oo Lad>
plgd 5 jlake alsn b wigd Dbl cslie lagasls Wb (ol plo «d S ojlail s j5b 4 1) ]
(TYO-VE7 VN0 L Sen 9 (S295) wiled s ) (65)0lS pllss S (s)lky

el drng Jlo 50 6lay9aS 50 oo 4 gl mlie (505 Sy )0 (st Sl ele 2L
Sladgs a5 placialin dcgorme Gl plys by cele (JoSe lsie @ plgioe 1) 2LE Rl
285 Sl e wnleioe o ) @b 5l dne ool e 5 WS (0 cBla> 5 Bigis 1, B
Sl gy o 2y 85l e S el LU slo g, 51 (S .(Moradi and Yazdani, 2005: 17-30)
S 45 el el oad GIOAAY) ol San 5 SiL lawgs 45 osg DEA baosls i
poc 4 4z b Wl (295 9 60955 slayblil Gog ee DEA (g 0 (oulel sla o3
el OA VAV AYAY LS 5 5 50) wil sod 5T BB s, o oodly (slis s oSl Copai
Slosl 3yaelin Ghg) seas o5 (nl o rekadl sloesls gatlus e (6l S5SUsS slats,
by Julss g (FDEA) 556 slaosls oo Julow «(Azizi, 2013: 1817-1823) (IDEA)
Olesen and Petersen, Hatami-Marbini et al., 2017: 2-21; 2003: ) (SDEAS oy glrosls

! Data Envelopment Analysis

2 Interval Data Envelopment Analysis

3 Fuzzy Data Envelopment Analysis

4 Stochastic Data Envelopment Analysis



) (F) oylas) pomw 0 ko o)l Jlw « gy linwsy druwgi 9 Liad dleaidl aolibiad

sloosls b ablia sla by, ;oo 5l conl odo, &)l (2761-2779, Tsionas; 2016: 499-510
b Jlo gy o gike (8l rsaeln sladoe 50 VAR ams Sl o oS radaal
Jlosl sl Lo, plo 53 S3790 Slaiuls 51 (S n Ubsy (nl adbige (RDEA) lgil slacols
e Julos Jaw (Shoukhi et al, 2010: 387-397) s, |, DEA Jas ;5 ool sie oyl
Ailse Coetz pae Lalyl )3 wede 5 (698 Sl slade 5l gl slaosls
5 Jual Ll wlaidl Gy, (o AL adg o gme SlBl 50 alies moe Gliwjex Sl
CS S¥garme Mg peew Olie Sdor (St 45 350 )9S g bl poje Cediae s
b pbwssr bl po ol Gl 0o YOI w0 wo )0 VTl anng 331 0 (liwjos (65)0lis
G 3 Jgaze (5 Ogelee @80 99 5 0adn 65 laS (Sl LSe e Y- g el G 092
O by ol b dgame (5 5l OF+ (als (250 o (b, o)kdkee Sl YA+ Jby (3551 L (#l)5
Jyaze by o)k S0 Ve (Jby (33,10 Jgame (5 )50 WO OMd 23w )0 5 Jbj o)kkee 152
Geb iloe Jled 4 pliwes Gliwl jo SuFlnal cilaS Ko plis 4 @p i8S 0eboe Sy
& Jyol 5 oeaS (515 5 S Gulalyr 5 oo ity Ol (539290 @ azgi b g ond plnil sl a0l
SoyalisS dlaz lojle) ol ouls 00ls arasd Jaaswe (pl S 4 USe e VY. sgas 2y
&y Oljsz Qll o lal (98 wrz 50 WS 855 5 @)lnl aS OTAA (Glises Ll
93 e ygae @xed 5 Jde WgS abhie an o @dly Lol glel cux 4l cpl el ouls
2 ol le g ax 0 o pie al ool Slasl L Gas .l s 5 (Sb o 5 ye,lS alBog,
e BYAY e oS ol by cow ool sl o0y aklaie ()55l e ol aVole ausr g dilate
S o ool 1 5 ey ankad Yy al (o 00 S50 Se TEVFE Lalls sk Ll oy
FA Lugio 0 b Jleb dzm )0 VYY) 5 JUIS iosleS 0F 51 solizal b o lal a5y ol o igsS dilate
Cudgmn doyd Vo dg0 .06 o Solaa oly) cnoy axkad Vo VE w1y olol O il p caSe e
I e st oty ) (S ol ol 5 S3bioe 53,31 ol 31 WS Gl o0
Olmsjss sl o @i 03 0)90 il oo Jlad & lisjss Hlil (65,58 DY game Sladsi Sgua
a5l Y glos (Byme o Jpame cpl s B oS anld cnlple ailoe Jlo o5 Jad 5o
50 lapbisl 4 Conns O Bran pline Cond plan 4 45 090 3bj Boym g e Gl el
CiS iy e e azlps 2leS b & pladle (o ogdce Sl g9d50 red 5 ol iy
ol eSS Sy alold 5 anddS gla Jlo a4 cond i YU CiS ) mhaw 4 axgi Ll relS
5 4835 glajlo sl JlSis a4z b gblio (S 0 @n <iS El G5 & S Jpame
Jyame 53 Gl oz @l Slae @ azg o5l 5 g)l50 cnl (od cundy b)) o0l 0508
wolamdl 5 (labing) welyo g JUsdl 0gny (@i Sl (ol (Gl polaS Loy onds iS5
5O Sy BT A (6550 lal anugd Blaal sliul) o o poe ol Gledsly jo el pl oS
Ll 5o 6 i, 3blie ol3leS Ul fpis i il & (s2sKly JLos 4 5> asllas

I Robust Data Envelopment Analysis



e 03] Aot W 9 (1)l et nr

faisled oo oolal poyiws ;o mlie 5l dige Ojg0 4 i p Jpame g 0 S, b plgs 5 3280 e
bylps cod jlaul anwgy liul, o weiS olaws, sble Bz ade mbe 5l eolaiul aigy o>

685 oo (¥
o 39290 malin I dingy gooliiwl § Sy jlar o S5y el (g0 plad ol (55 )laS
JrsS g Judow gy 8 0550 anwg Slo L bLS o golatdl o Bl 5 mlie cud)bs
(Koeijer et al., 2002: 9-17) l,Ke 3 ;255 (OY-AY YA+ (5,80 5 (o55uud cimal) Do oo
Slawl wilyy oo wiisn Sguge 1) 055 goslaiwl 8,50 sleoslys LS l5slaS 1 wadies
Copde b Ailgs o 0dgs Jolge Cudgamme 8529 Cpizad i ygl Caws a1y 093 Jame g (goladl
$ok Ry 0 Gl 1) @bl s 355 paede 005 Mol Js ol g5 jasly 5 mo
@3laidl mdg 9 a5 sk 4 el gL DS G s o (2l yed 3ok 5,5 g
pamass ;500 Sole a alls pa Gl 6,558 08 golall xog ul Say ey dasel> 3l 0,8
gy ((YYV-YFA ATV Sen ¢ S0 50) 00,5 sl 5l sloas mog ol jay cely mlio daze
L5»|)l5 aS Ceul L5>|)l5 L.S)‘“fo)“b‘ L ASJ).».A‘)L)L’ LSLQQJ‘“@) UJ)JQJJ)[S)J )‘ ‘_s_ia aosls wy J.J.?u
‘u‘)lio.b 9 6»5‘) 09'“’(5& du.u)l.?b@ cali;.g R 6|).) ‘).7\'.4: u)yo a LS)L“"\"‘"'Q'" S ASJ UQL) ﬁl.?u‘ L)
S e pSoslail 4y ools iy Judow hg, 5l eolawl b (goamie Sldllas (VYY) VYA
&)l 5l 09,5 90 b 2lyl5 amslie g obj,l 4 Kavosi et al (2017) jausls p (s5,9leS slaasls
Sy Gl et Sl adlaie ;o (Jgeme )50 5 gp Sy RPN e il Gidgy Cod 6,5 LS
Ll zshw (2Kl a5 ol lis Jols mls sl bools side oo g,y 5l eolazul b
ool a4y ol ol (58 b oSl yo adhaie mp ol Rl e b Gibgy cod g)lie (23
ol a5 > 50 09wy A9/F 5 AT Jolee i i 40 (BCC) wlido 40 ie 005L 4 (CCR)
VI 4 AVIY Jobo ciyi a0 BCC 3CCR 53 L Juw o ddain Jgeso &)l50 8 oI5 Zolaw
009 yeS 5 o) og SYL cde ptege a5 ol Ll gdod ol mll Ll Syalp dwo o
Usman et al el kool 5l oolazwl ogon jo @glas )b by o g)l50 40 0dei sloas jo
lmools ciigr Julow (gl jué g,y cybiaSl 5o obY ddlate o SpusS oIS Judos 4o (2016)
—tleizl gl yiie LB polie ol glp Alilaz a5 ) 09, 5l 9 2l polie usd sl |,
ol ylid mls s 3 S |, Seew,S, Jow jl colaiwl b gl aize o piin 5 (ol
B9 Aoy FA g AV AT Cli i 4 diges adhaie ;o gl (golaill 5 cavass (8 o5 . SSls
5 Sl oged £)l5e 3 2,5 (DEA) laools ivdg Julow 5l eolizwl b Poudel et al (2015)



"y (F) oylas) pomw 0 ko o)l Jlw « gy linwsy druwgi 9 Liad dleaidl aolibiad

5SSl esed gl (8 2l Sl Woged anlie b5 ol 45 ddkie o f) Jsexe
033L ( wlbido 4 G Coli 003 Cou )15 o) ag, albice /AT 9 /AN (S5 4 (Jeene
)l Gl YYD g Yo AY XVEY b wlide 4y Cd Siul38l 003L g (wlide 4 G 015
Al mosls gy Judow g 45355 L Chios ol axiwsS &)l 28 ollS obj,l & (2012)
QLS a5 0 ls 35z g5l 40 S5 se milie parass 1 4z BB el 5L sgzg wms oo i b
A oo slis a5 Cuwl </VE L8 oS Sl o4l S92 drwgl Gl e BB slad wes e
Ol BITYY 1y 095 adgs (03] Wilgi oo 9290 algs (5 )5Ld 5 baosles mhaws 4y 4z gi b ae 5o (Sl
lmosls  cibg o g, 3l eoliwl b 1) ol pl wlad g)l50 8 ol,5 Kelly et al (2012) .ans
5 IVAD (wlido 4 Conns ol 205k cow lad g)l50 28 SIS Sl waisls (13 o)y 0,90
SIS (WWAY) o) Kae g ooljoes! il oo /AYY ulde 4 Cad psie p03L S
aS wiols lis bl Woged s baools pidg Judow céla, l eolaal b 1) cul, ol 0l
g IAYA ¢ IAE ol S 5 4 wlide 4 Caad Gl ool S o sanasd g goladl (3 LS
ML“SQ AN A 9 AR /AN F ).s‘).’ ool P A u,uL..o.o A S )M oé)’l.g G| BEN) < [2OA
Joene by, 4z ST oailoads 48,5 a5 55 1dd (e (295 5 5399 lresls Slalllae (nl )
saxly oI Jdod gl m i ;08 g lal il S VL Sldllas jo oS beools Jidgy Jdo
modas 3l G e 10 glacosgasw sl Jb pl b acan] bosls aigSol b ot 5 ppoual
@l 295 9 69,9 loodls Jlade joki 4 by, (nl 3b) jlew Comlas dacosgazme (il 0y
a5 Ll 5L OYPNEY DY ( Sles 5 S0 0) sl laools ol jo Caalad pas 399 0 &)le
6‘)" Gn.._‘)d ).’QLM u‘ﬁ"gs"" S| 99) w.:.L:_‘i pAe g g_iu.u) Ja.»‘]w l; o;\.))..fwm “51_9‘9 LsL""b
3g walge slaiel LB Jow 25,5 Coro g Cdd A > 0ged (aie bosly ¢ ool gals
oladze Jliiw! g oolaiwl 050 S0 @ aS Sl jhg, 5l (SO (YYY-YFA AYAA ) Ken 5 Slo )
Lyls Jlesl o (slogall oLlgy a5 (RDEA) Hlgiwl slaools sihgy Judow g, ccwol 8,5 )13
Ol (YA=0F VAN ()2 o Slo ) all oo )0 Jow 29,5 9 (699,95 slrosls (sl yielasls
DEA (55l i iloainte JUo 2 5 ol SIM s Bertsimas s68 (53l 9,505, 4 2 b,
Ll (90 9 b goylw 90 s 1) S5 )5 (28585 5 55kl slaaSied LIS (VTA) ])5ea
)‘9"‘“‘" Lgl.(bod‘o wy J.J.’u U9 Cey u." ‘nbu‘ SV JRICATON e S 9 g.j é’Lw oS
Sy90 ‘O)L) JJ.A L5>9)> 9 (5°9,9 Glﬁoo‘d 6‘): ui.o.hab Ja.)‘)w JLo.C‘ o 6‘09.&.“: G:L,ly as (RDEA)
pac bylps 185 a5 Cye 09> adlhs o (VWWAA) alioe 5 Jlow i85 8 colaul
Slgwl ool idg Judss Jow 5l glgal e s lapludss S5 5,5l 0 coei>
Cslodls ‘5)91)'.’ oy q- Q‘))ngS )‘ Awd u;‘ 6‘).: GJ LSJ‘)[S u.‘.f.xLuo A0 g0l oolaw! (RDEA)



v 00l g 0> 9 (1) Cpunnd Nt

@ g Woged et [y lwjs il (855 )lae e slaasly LIS VYAA) ol Semy Sl e
slosb o538 9 (RDEA) Slgiul sbvosls sidgy Joloo Jow I oeim pae bl i bl jglaie
aw , RDEA Jus o laglaé o 5 o8 0I5 Sl a5 0l lis gl .ol oolar! (FIDEA)
WY0) Slus § Glope ool oo 7AY s LAVIAA plp b oo Ve 900 Ve Jloisl mhaw
4 (RDEA) s ,Sakdlrs yl5e 00isS 08 lo il )b b ools cidgy Judow SuST 5l ool
S 5eSls o5 0l Lt @l ey Heli Gl 5o o paiS dised £)l5e LI e
0o 8 ohl5 Sl 51 YL sgx S 5l Cosgase o Bl aul Jleix] gl slas o Qi 3
Lol pasS adgi 5o jelind liesed )0 diged g)lie ol HslaS ol Oyl 5 Sl eniaslis oS
b sloaingy Joo 3l Sl oolitul b 1) liass pusS gl50 LS OTVAY) ol eay (Sl
5903 513 (g 550 (RDEA) baosls (oiidgy Jolod 5 5, aladlone ol e 0aiS' 08" sl el
pae Coll zohw ;o (RDEA) (olpiiny Jom ;0 diges & l5w ol )5 ke a5 ols ylis mlis
by oo RS o> (1S5l Cusgase pa Sl Jletsl Gl Gl g e lieb]

)y pcmlio (Olpl (65,0laST Aou 50 vgzge slacudgae § ULl colil 4 azg b
Mg 30 @l ose 5 9z e g el sllae anass daanie (malS 5wl Gl sl
wslho v 5 o5 dile 4 ol dsdllas o wlul ol . (Hajiani et al, 2005: 201-226) ..l
Sl gleosls sibg Judoo hgy 3l eolaiwl b lul daswes sbiwly jo ades Julse 5l oolaiul
Sy90 ddlaie )0 Wodls (5 glaem 4 Jol 58 j0.c8dy plodl 5B a0 ol adllas .culoals azls
$oas ) ol &b a4y Joe ol J> g RDEA Jow (g5lw solel a5 bgsye pgo 518 .o assls p aalllas
3 oslaial age polie glmeisl 4y bgyye pow 51 Caled )0 9 2Bl (o) 390 slaaxly LS
aS ools sl 093 y0 a3l b 5l G e 050 0 cewlie Oleog VS Lcwl g sleoslys
oo |y boolys B yae aigy polie g axly oS s W RDEA Jus 3l eolaiu]  cosgine s )l
Sl g0

Lodlg) O pao dugs 3l g LUS1g (JI1 )5 utd ;0 RDEA Juw 31 00liiu! (0960 w92 31 ) JS&



"o (F) oylas) pomw 0 ko o)l Jlw « gy linwsy druwgi 9 Liad dleaidl aolibiad

G gy (V

3 S Gasgerme Gl ooliw ST 0 el Caws @ o oKL S Sl les o 1) LS
degezme Jilao b Gome (233l g lp o8 S Ulg Lo polae 39195 28 L Leoslys
9o 4 )b &S b Ths cesy 2L Tl Glahs, wged i s 5o glaosly
Trae Soyelbl Cozyler 0 a8 Jaw 0 55)L isd ce ganaib Sl )Ll g SO el s,
Gasgazmo SOl eolaiwl b doosls sidg Judow jo .l (DEA) osls pidgs Judod Jow onys S
Sydse et swin s saly il eg)S o Ll (25 5 05,5 Sl ) Al
FFV-FYY YA o) San 5 s y0)

5 Se 2 (CRS) ulis ay S Sl (25 Ghomis 5 apslons gl DEA Jylaio Jas- 3
H(ae pla) wilige (V) sally 3illas (655 el slaa>ls

s
max 90 = Z ur yro,
r=1

subjectto D vix, =1, )
i=1
zuryrj _zvixij <0, ij
r=1 i=1
u,v; =20 VT, i

Sly (osliw Haile coll) b beoslys jo rals ol o) jo a5 oog [[Soolys Jow (V) Jow
g odliw Sl Byme i 4 M 5 S (Jao (0l )3 (ate law) 35800 pasuinn 1) 550 a2 (o,
Solo a5 oads ooy lid Vi g Uy glaoles b alasly ol 0 i paonal (gl yusio .ol o o0l
Sj 5 gl axlg ooliw g ool Jlade o i Y 9 X g brosliw g loolys yolde 4y ouls ools slagysg
5 Cadgatme o o 4 W i 50,5 aSlol b ool o | sodgs axly ol)l5 ebde [Silis
3 oslial 1555 o aulsi (VRS b &1 o e ol Jie schin ol 4 51 (53938 s mizpos
9 S1050) )l 98 wiiSeas Joo g han )3 £)l50 45 (B9 lifie 4 S e 005L Joke
ORAATARA SRR I S ERA SOV

35 Slos s e Sla e g Cumg gy Coalad pie b o lyan (55,5LaS o 0 L3I IS 45 &5gSilen
LIS 29,5 9 6999 polas a5 Sloj (Jl> cpl Lol Jasein s bosls (goue jlade a5 wijlo
Cliblons U 45 Ko By, 5l Sl S 5 0 alse IS b 35 (sl Jas cadly liabl pac
JSin ol a8y Sy (o Glar) 0,5 oolaiul callly alils Coalad pae blie jo 1) aige slacle>
Slslginl Gy 5l Ol S preal 9ty 0 oL et jolaie 4 liebl pae Lalyl o
.(Bertsimas and Sim, 2004: 387-397) <.é,5 o 4 (RDEA)

: (Shokouhi et al, 2010: 387-397) aib o (V) ko, )50 4 RDEA Joo soges S

I Constant Return to Scale
2 Variable Return to Scale



e 03] Aot W 9 (1)l et "

max 6, Zuyrp s

st VX + B =1
Z iNP ﬂP (\‘)

Zu Y Zv, LB+ B <0, V=,
0, <1,
DEA Jie 15 plbl pie alyis Sl i 1077) 5 B177) i 5o ¥ el
g 00,5 chadlone Coeix pac blas ;o lacusgame 5l e 90 () [0 Ol loads (a5 Jglace
(YA-0F AYAA ()Ka 5 15 50) atiles Bl s lSal &y 43 45 9L o SaS LT o,
Jilie ,3 1, RDEA Jus (s)lgisl 5l chlaria g5, S0 plgisn « 7] 5 7] Olite gobams b ocnlple
e Sgar plgiee [HRDEA Juo coles ;o 00,8 428 i slagewly I cbli> ol zola
(e oloo) 3,5 &l p5 (a2t (552 )20l

s
Mmax zuryrp_zpyp z rp?

r=.

st ZV|X|P+ZD7P Zq'P -
Zu Vi ZvI i +2,T +Z +Zm:qijS0 vj=p,
r=1

Z;+p;=2 ur(yrj — Yy )' vr,

2,40, 2v, (¢ =xt) Vi, j b
0, <1,

v,,u, 2¢g,  Vir

Z;,0;, Py >0, Vi j,r

3

OS5 el casgame Gzl Jleiol 4 4z g b g o)l 092y (slite polie [ slaazminl b ol
(Bertsimas and Sim, 2004: 387-397) 5.5 oo dule Pp 395

2 es)S abidlne e oS S oyl L ilw Ay Slogas a4y L
polde =0 soo Oligebl pae mhw yoren P=1) Codgaze 5l Glyzdl Jleis! o
) Sl @l (o2had jshay (RDEA) (golgsinn b3y 9 Jslose DEA (g 90 5l alre ol ,)LS
AOYE-VEY Y0 (SLes 5 Sl je) o)l ol jon

ool b Jsur ;o RDEA Jow slasds,5 5 (75,5



Yy (F) oylas) pomw 0 ko o)l Jlw « gy linwsy druwgi 9 Liad dleaidl aolibiad

RDEA Juo slas0339 9 o295 - Jsu

L:é\fwlc.:):cﬁy G:‘))UYWWJWU&)‘é)UTd)MU‘]AA 99,9 u"

S opme g o Ll e e Co e (S pleisle g8l byl 4y ax gl
25550 3579 & $5,5lS 5 oyd ol Bras o], ool
Fe OO Gliwjss pliwl )0 mp ciS pj v dls ¥ Slejojlb G (b &°909 S ;o
25 g el )0 900538l b5l s b aiidS Jlo sz b gesg LSa e
Sl 8L ol 38l Jgame opl S
‘Lbu».sg.,é—‘ ULOLﬁJ ».\455 aslaie BL C")J J.Jy ;.A.e = oolazw! Sy90 LSLQO; 9 Pgoww 59959 LDQ}S 9 Pgoww
Al oo Aland  HleodogS ¢ difg s olendosS da iSale

4 WS dalate ;o Seild gl cubls g clls weilS alise Jolye o S 59,
Dl azd S ke o Jae )0 (6999 Hlsie $9)5 oYl oeile
alo yw
ol 05gs Hludl (gl (85,0 0uiiS el molie (el 5l pasS 5l o iy Ty & Jyaze o, Sles

Sy Qe 0gax WWAA Lo jo liwjes bl (65,0liS slo &)l5e )LJ Gub
) 285 Oaakee VY 0 clie (ol 457 0l adg (b o5 il jo Salls o5

Sl Jled o W5 g aBl g w5 i, Sblie ol 3l agy s bol sanel
Lol juidol> S (o> dde jion cenl Lde g azens aml g0 sl g o)l 18 Ll
Silwo 5 5 55l g Sln S e o WeES w plo (ool s SG hilo WgS (rizmen
oS5 5 i Bub ) sae adhie 5 L3 9,5e glaesls () JS2) cenl Lle wigiS by O
S5 sas 3 oolital 5 sl ansly (55,5 0 b S Ly VYAA Lo o aaliiy
sbosls sl Bartlett et al (2001) asllae mlis 3| diges pze sl S A Lol ooles bolus
il 5 g sl i gl g 0ad Jrawi (1S5S Jses8 (LT ganlllas o ol oolitinl atugy
(§ ko] dral> p g oy Oy90 (SOOI g Alwgn A axg b Cawloads Joans e jebo a4 o0l
208)8 Sl () S 2BV sdiged S



o 00 Lai] &g > g (2151 Cpnnd

YA

Lor river

% <\\chimchch district

) Ié % -
R :
G \ Lo
Lt & o C—
; ’ N

Dez river S : S

WS 52 ) g 5yl Al IS slodi .Y JSG

G sadl (Y

ol @lhe was o lis 6gS sliwg, Gble jo 1) sxilin § bools gkl Chogs Jgom
Y o g o5 ,Shas g oog o5 TSl o Syl Jyame o Slae (uKilie 35,5 o odnlic
o 8lee (55,9laS Slez )iy lawg oud jisie sloasb bl Bllae bl o pste IS 3 o
P50 s FIY ply iy e jeas U g Gl lisl o WWAPAYAY el)s Lo o Seals
I 5 bl gl a4y s 23gnS oliwg; bl jo Seld Jeame aas oo (lis a5 Wil o0 LS
WS plbiwsg; Gble (L@ Gle jo Selds CiS 5wl (:Ske 0l (prlie o Slos 528
Yo jeSde adhis o Lol (SauSTy aeo oo lid a5 wil oo 100 Sless oo asyo L F/)
oS p aws boslys 5l eolarul o SaiSTy o ieS (Slsd oy bl 4 azg b adlb o
Allbige (FV2) ) 9 5 (1) +) dlojos Bran 4y by o

Juo 295 g B399 S LT wogi ¥ Jgu>

i i | ore Blil | Bl ST el & S0l axl sl 3 ool
.y Y v 5 ¥ LS o o 5 Slhee
-0 vy . ) £ LS CiS ) s
.Y WAS iy FAY bevy LS s oS sk 55y atloors 555
-y 5% 10 oY voE LS 45,5l 6land slianisssS
-0 5 . v Y S o 2 LS dale
5 e : v ) S o EXgOt]]
.Y ysay QDAY VAYAA ¥YAAD JESe s S e ol
.Y A¥ " A YED Sa s el N
- VAA 5 o1 WAY S o 55 i S g5
. Y YN vo.s Wey LS o b, e alo s




v (F) oylas) pomw 0 ko o)l Jlw « gy linwsy druwgi 9 Liad dleaidl aolibiad

Gl il Jlaol sl 5 ¥ (6) e olivabe] o oo 55 (50 (528 5 s Jpor 5o
3 b a4y s ol oosb el o 1, VN e g V0 TN Gl 4 (P) 095 1S 5l Cudgaze o
OliglaS (8 Sl bt des gl Julod g 4550 Japead Sz ol 0 5 ool anegs (slin,
SlolS /N g /b ) Ip Jels L mls sl .aus 5 gamaiws o) alolb b Jalae Slids 4
cblis mlBl b ass o plis a8 casl asl oS 10 S 28 oL 0 Sle g 0ty o5 olab
ol ol ol b e Gialidl loolys 5l eolaiul yo )8z ol B ielasl glaesls ply jo o3
225 (RDEA) 55,5 oo 35 )3 |y ouled e 5 S Ll o8 sla g, 5 aslicd 45 350
ol olS 5l Cosgume Glmdl Jleia! aies o &l)) DEA - Jolaie sla oy, 4 Comd (555280
Sl slacuogame 4 a5 WS o sloul 1) pasgie ol (0=100%0) oo jo Voo lie 4 Cudgase
A Ceb ogz cpl as aal asls Gl sl o1 jo ouls (i ypad ), 51 JulS ek 4y a5 oalds ools ol
JJo 058 o DEA s RDEA Jos bl (s5lud el a5 00,5 o Comlad Lyl i 50 6501 ol 5429
sl A Jlezl gslaw jo g s alilne Glie 00 S S el polie o jlade ol o
I o5 5l <10 GBIl Jlais! mhaw [0 OYF-VFY VA0 (Sls 5 Gloje) cul/ Ve -
alg o g a5 Canline (s oh)5 jlade opl .l oads y5l N FasST, b oIV i
GalS b oS Cul pagde cnl sl Cews s 5o laosles VA L kS sudy Jgae 4
b T 535 S Sl OISl b (S555 5 st (e s 4 gt L Lnosles e
cdl> o o8z e @S 5be YA o) Kan 5 oliSle gl Gillae o) 0429 LYY lis
S ) Gloul Jlaisl maw jo 28 SLS mls cwlonss § s < IYEF lagy L S Lawsie
5 eS8 2L Gl T 780 5 <2 51 YL (8 oL sl s e yge YD Sl
lplo ot axlge (3 LIS pas b (cw)p 990 £)l50 55145 05lui o0 Gl el Gl i -8
5 S90S haw )0 i (eSS laoslys Brae b glie (B L S5 Cax YL ey
S8 2D 50 a4 S slaasly 5l 6255 L wlss oo LBL slavxly Gulol cnl 20l 0529 ogs
axd ol 4 (VYY) e g ooljoes] aijlopn s8Il arwg Glaal by jo ¢ ol cuss
o, VIOV ol lie g 0950 </VD 5 210 o 215 syl LS JLo 5l as o O/A a5 s,
518,55 5 elS Sl 5l el 5l s, YV izmen s 13 [T — 0/75] 65L o el



e 03] Aot W 9 (1)l et AN

TN 9700 e Jloin! Zotaw g .Y+ linodl pus gdaw 30 ol ;2 99 (o8 0 b3 Y Jouo

Js \ - a-) c A=A < Y= A cFoeN > 5 2 el
p=\--/ (DEA)

.ay \ -0 <A - V¥ 50 .Y eSiles

Y YA W A V. A ¥ Sl 3

YT . ‘oY ey oY oY eV Sl 81l
p=0-7 (RDEA)

-y \ -af5 < AD -vo .55 ¥4 el

Y Y " Y. W e ¥ Slol 8

YT . oY ey oY oY eV Sl 81l
p=\-7 (RDEA)

v \ -ay - AD -0 .55 < ¥A eSilee

W 4 Vs \ WA W " Sl

.y . ooy .y ooy .y oA Hhse 3l yol

pos g dw )3 (Golie 4 Comnd Sl 005l Sl 10) baoslyd akee 5 (Hly polie (5 Slee s
L aS 55,5 o odalin .Canloads 03,51 ¥ Jgaz 1o +/0 Blymsl Jlaxsl g /Y 5 < /Y /) ylicebl
Sl g oads iy oaBly polae 5l aigy polde SasSTy, 7Y 4 /0 - 5l lawbl s mhaw ol
By polie g oo cdalive bl Gllas 005 o l)ls 0,00 Jawgy oolys Bras o oI)L
ouds 9512 iy polie dy S (9oL alold WS pliws; bl o5 Lawgs Laosles 8 pas
o 1FA oS L olgs oo a5 (5y5b 45 010 0529 B ras ol daoslyd den gl (J)le 4 aiyls
B yae Y0 @lawd olosd 955 B pan LYY (2SSl Brae ¥+ (mSlile a0 1FO S )
IYY g ol Grae ;0 LYA YT il ooles Bpan 40 7Y S (g9, LYY i s oloowds 095
@bl 4 oy 1als G0 5 $59)9SS 5l (patie gl Gl 4 CIV Glaebl pac waw )3) wlop
Ol 4zl jo 5 a8l als hwgie anje  al)5 Gl b .cdl cows i Jyame oy o LS
ol 65,55 sl Cale sl IS (5oLl 3053 10 5 055 gy a3l i s 31 ool 5
@ oslys 31 LU goolarwl gojluil o i (VYA) o[ Ken 5 Slo e adlllas )5 050 o0 Juol>
opl hestaul jo ShL ao , d YAV L (Brae 355 g 0,80 ooy Fr b s)lol Gl a bgspe w5
45, ool e oy a0 ead Bras (@51 U5 5l a0 ¥ s b b 157,80l oo ooy
3,8 S (55l By Slats I,




) (F) oylas) pomw 0 ko o)l Jlw « gy linwsy druwgi 9 Liad dleaidl aolibiad

7.0 S 2 Jloio! gdaw g o/ ¥ g+/Y co/) Hlnobo! pus Zobaw 30 Bodle diugs g 2819 polio (il .F Jouo

g )ﬂéLsA 615‘3 polae oolys
e=.y e=-y e=-.\
A\ vy Y.¥ I A DRy 25 C“Ia"“
YYYyY YYAY YYv.s &Yy s e -
W9, gleerd 355
\S¥ V555 s vEY Sland olorsosS
.5 .5 .5 V) S ale
5 -5 5 3 - sd]
AA-V.D AAMVYY AAY - Yvaan UT
AR Y¥5 A4 Y¥.0 uy" e 4lo
AYY AD.D ALY \WWAY )[5 65)""
WYLy WELA WA Wy a3l s

Jleil zshaw g /¥ plisebsl pae mhaw )3 (oaly polie a4 o atge polie Rl ¥ 5 ¥ S5
A2 oo Hlid wbide 4 Cnd pxio 003 g ol oojl e g o 1y Ve e g LD TNV Gl
5| i oliie 4 o <l 035k S 4o S g g Waoolgs B pms 56 95,8 o snlive
3 ol @ Cand e 033l (2,8 Sjluee Ol el nl Al oo lie 4 Ced e 003l >
ol ;o WgS oliwg, Gble GlEy wes o LS 5 o) gk )-’-’L’ el @l Ll
ol TN A Ve S (P) Glzl Jlis! el LY o ¥ S Billae ol ol Jos aige
O dgy Sl 0 oolyd Brae o doyo cplplo cel 4l ralS eolys aigy B yae
5 o 5 OFAA) alioue o by awbodd @lal LLIL oo 4 5 ialdl adly >
Ol Sl ams jo Bl Jlis! maw als L oas wobs las 8 (VYA ) Ken
1 losly LSl S @ azgi b 05,8 o 00538l sty oLSL ey e (oS aliblons
Seld gl Vb (SuiSTn aniloe Sle 5 S 55 mhaw (ol 4 Sod ol 035l Il
Wy ol e g ABlS 0,05 5 asllae (5590540 3l ey o0les 00,5 Sl Bk 9590 adlaie o
Lo (nl 2 osdse BSCale ohg @ (55,0iS Sleosly Bras LU 5 anze Al cel s>
gl 2y slaasly plpae nlpl w00 a4 6598 (2] Glavaly ol o poe
Al )0 g oslys Jaige Bpae L U asles gyt oolitul 05 5 aaxie Glulil)l5 s
eol,S 9 L sl Jluly anwg glialy o 65)5leS golly dee @ e L Gl
LS sy 5 s epgams (8ly a5 4 liad® il 4 Waosles o 55T 45 wisls Lis (VYAY)
5 Gbaskal (b el DYl 5 I g sloosles ly Caglsl oyl Gl o 5 o
T8 b bl O bgsye baooles 3 LIST soliil ojladl o i 45 wigms lo (VWAY) o San
sl o0lg ol ) onlizal 45 ol,ST




o 00 Lai] &g > g (2151 Cpnnd M

% 0/7
2 o

3, 0/5
1 0/4

ST,

==

b-"\j"; s ;‘;u‘ sl
. 1o ‘_1I_j._1
m p=50% (CRS) ® p=50% (VRS)

LYo Glaod! pus gdaw 9 7.0+ Jhio! gdaw 30 (2819 p90lio &) Cuwd dingd Ol uals .V UG

0/5
j [)jz].
\q 0/3

U,Q l‘
'< 0/1
i v 4

IR A B S > a,
r 2T ;y;f" I I
e -k b
b,*?‘{f ,}f} 7 ¥ g L oalg

m p=100% (CRS) m p=50% (CRS) m p=10% (CRS)

p=100% (VRS) m p=50% (VRS) m p=10% (VRS)

TV lwob! pus gdaw g Voo 9 7.0 g 7)o Jloi| daw 30 (2319 9Olio &) G dingy 9olio uals .F JS

S (O
90 ;0 5L zmn 8 oLl Slaal gleosls iy Judow ool 5l eolainl b pol> asdllas o
Sleolaiwl .zés 13 oLl 0,00 ol anwg bl o ubde 4 Cans pxie g ol ool Sl
soladl (gl ite | cVgams il )l o) sl omelio Slana Wls5e S a5l
S5 ol ol S, g Caimpae a5 slaybg) 5l eolatul 4 col o] 51 Sl s .ol
p a0 ailed oo &l SIS sla by, a4 Cod (65380 bl s o 1,8 Jainse oy
1Y Slaebl pac maw g < /0 Blil Jlim| mhaw (0 5wl 4 Cod Coli 003l > o S8
Wy mals e g Sul (6ysld o o g ee LB En &5 Sl (e al 4 oo < VA 2L
g oliSle addllas .ol Cawd gl SIS e 4 g dies alS LYY e a ], 095 slroolys G pae
bl oo IVET g \lw S Lawgin Sl o )80 0 oS (nKilho a5 0ls L (VWAA) o) ) Sen
SIS 0 e IO ol Gllas yiored Sl WignS Slivg, sblie gl o8 o5 alic Lu).m 4



YYY (F) oylas) pomw 0 ko o)l Jlw « gy linwsy druwgi 9 Liad dleaidl aolibiad

Loy ASGle 5 CuiS ) o sloosly adly Gyae aidle <A 51 VL B Ll gl
Ll ol o Wosles o 5,5 Lie ol 5 g il aigy polie & o |, GYS o it o
a oleds bl jo boslys 51 L geslazwl (go3lasl oy yiin (WWAR) o )Ken 9 Slo o aslllas yo
DB poe (8 Ll O b a4 Az b il (Bras 355 5 okl Ol 4 bae o
S ooy (Buiod 3)50 (pliwg, Bblie (LE R Ol osled Brae (o9 aigel 5 el
o 3 6058 ez 1L slassly sl gy lgie 42 5 63, a5 ololis LIS (slassly
@D dgngr 4t 53 9 GlipglaS Lawgs beosls ainge SBrae aldle plate aslyy (g 5 ool
SIS R ez NS 18 Ol anegs Slaal gLy o (65,0laS Sliles (5l Seuge e
Seoliul 5 adsi (ng slagby, 5 golamdl malie b Lsl Caz (msy 5 is0] SIS
39 g else iy Bras 5 Gli)glaST (Supde Gl Sgnee Sl A iy 5 cenlio slacsigl eSS

208 o 2L

&b (7

3l eolaiwl b )AL ol i (VYY) p (g 5 & (S5 pw o glS (o wdljaes] -
Sloo )5 5 Sliloe o Geiod alme oy Gliw joeds (6890 anlllao) rosls (dlgy ol b,
SYVE ao Yojlass A Jlo o]

@ g )0 ool it 31l 9 (2 TH1 (qawy 32 dOVAY) oS (il S 5 @ (S D o e bl -
NVo) mo X ol F alr s ylaS olatdl e pw ) oylbiunl o polS iy oy15 I 165 590 axdllane

SLodld b S (e Conmn 3 2T 551 OTAA) o o Jlaye 5.0 o olay ez oSt ey sisl -
Sl 5l ygidS g (ol nl 190 )90 axlllas) (55U slrosls (piudgy ko (Shg; jf ool b 280 yud
ANV oo pslaz o)ladd om0558 Jlo (ks arwgis b)) olaidl slo gl dolilad o 55

aclilad )gllS (2l Gbluo jo (o2 8 b )ld) Camdg g (Jlod (WWAR) g coogmnd ol -
BY-AY (ao pgs o)lods o Jsl Jlos cpl 5 olRils (gliwy), sloiagiy

& gl glp i gbdile J 5 22! byl () p OYAY) o bl 5 o5 o> -
BF= BV o WA (go,leds caliiw sasbliale (2 lwgy @bl 5o Hluuly (55,9La8

loasbyll 5 Sl bl OTAY) leger bl sl sk olesle -
/https://ajkhz.ir/main

0,9 «J575 5 Ssete Cape Sllllas laly (65)gLeS Arwgi Cu e (VYAD) CE (i (b saly -
AFASY tmo B0 ojleds Y

b iags (ol pl it Gkl 3o @ £3 H 0590 1 OTAY) g (ol 5 5 £ S -
(Gl ¥ sojled pia Jlo cgolandl psle (eloizl 5 (Sl psle)

(b gl 31 (6510 0yt 9 cBlaz 5 T i 9 5l (6339l (s (VYVY) cp o Blao -
(85,9188 @y plojle lnl (63,9laS gy (sole Yo et SVUs dcgorns

bl comi jgplien Gl 30 (2 PS5 £)l50 2 aet OTAD) (o (Bl 5 0 ooy -
AYFVEY ao oY oylads ¥+ ol g),5liS dnusg g olatdl 4y i cCamods pic



o 00 Lai] &g > g (2151 Cpnnd

Yyf

9 slazdl :Lv).w_v ‘9.‘)[5 Q«;’.& ‘5)‘LMJM.H W 9 )‘W‘ ‘SLQO-)‘é ;AM" "9.2. L.l.?u“ y Ca.él.}.ﬁ) éﬁ)ls HuPsw g - It
ANV ¥ o ¥ o)led Yol ((65,9liS azwgs

» SB g ol abe cains ol oy OV o (g 5 o o ilie,8 g (pliae wp (Sloye
5585 5 6kl i e pae byl Cod Sy o9l (LK) g gl Al ol
YYV-YFA o VY al> ¥ o Lol o] )

gy Judd oo Sblgi (b3, OYAA) w5 vl g o (SUBE g pliase o (Slose
(olwjgs lwl bgS €y oy BAsly Ll i j0 Hlekwl 9 glojl (o318 gresls
YA-0F Lo ¥ o,leds A Valz (g),5LuS slaiil

«(RDEA) bosls gy Judxi g 5 )5 aladlxo (4l jo ouisS J 508 o ol )l U (g 3lwasags Jow
AAAAY e F o)leds TV Al (65,0l drwgi g oladl 4y Li5

5 olaidl Sladss alxe ‘(Qw Obw! o) g 1g0y90 axdllan) glojl (531 svesls Y]
FEV-PYY ao F o )leds V=Y 0,00 oyl ) (65,5LiS dsusgs

20 gS & yo ()93 Oy (D (et (YY) ez )5l 5 8 e pliiaie g (ol p Gy
ale (o) yl5 Chgo (g ilw s 9 lojl grosls albgy Judoxi Cldlay jl oolaiw! b yliwow adlaio
Ava-y ﬁ\c S At o)Lo.:J ‘&\—Y o)jd ‘L)‘)“‘ 6))5L»S 4.9..»9.’ 9 él.»a.d‘ A.:LD.».G.’?U X}

)O ‘S)LW Ob‘)-g M o|)l5(?ﬁ ‘SJ"‘)IS 5(\\"%/\) 5.é L 9 N 56).3.»*‘5 5.&.&6‘51.:..»} wdoliSls

N0 o,leds YV Jlo dangs g (55,9laS olazdl ¢y Luodol pae Loyl ol
Asadi A and Varmazyari H., 2010, Assessing the sustainability of agricultural systems,
Tousee Sterajec, 21: 261-287, (In Persian).
Azizi, H., 2013, A note on data envelopment analysis with missing values: an interval
DEA approach, The international journal of advanced manufacturing technology,
66.9:1817-1823.
Banker R.D., Charnes A., and Cooper WW., 1984, Some models for estimation technical
and scale efficiencies in data envelopment analysis, Management Science, 30: 1078-
1092.
Bartlett, J.E., Kotrlik, J.W., and Higgins, C.C., (2001), Organizational Research:
Determining Appropriate Sample Size in Survey Research, Information Technology,
Learning, and Performance Journal, :43-50.
Bertsimas D., and Sim M., 2004, The price of robustness. Operations Research, 52: 35—
53.
Hatami-Marbinia, A., Agrellb, P.J., Tavana M. and Khoshnevis., P., 2017, A flexible
cross-efficiency fuzzy data envelopment analysis model for sustainable sourcing,
Journal of Cleaner Production, 142:2761-2779.
Hajiani, P., KHalilian, S., Abrishami, H. & Peikani, GH, (2005), Study of technical
efficiency of shrimp fishing fleet of Persian Gulf (Case Study: Boshehr Province),
Journal of Agricultural Economics and Development, 13, 201-226, (In Faesi).
Kavosi, M., Zanipoor, M. & Adibi, Sh., (2017), Evaluating the effect of implementing
the national plan to increase rice production on the technical efficiency of paddy fields
(Case study: Pirbazar area of Rasht city), Cereal Research, volume 7, number 2, pp 235-
246.



YYo

(F) 2le) pow o )lods (o030 Jlw ¢ o liwg )y azwgi g Lad slaudl aolilad

Kelly, E., L. Shallool, U. Geary, A. Kinsella and M. Wallace, (2012), Application of data
envelopment analysis to measure technical efficiency on a sample of Irish dairy farms,
Irish Journal of Agricultural and Food Research, 51: 63-77.

Koeijer, T., Wossink, G., Struik, p., and Renkema, J., (2002), Measuring agricultural
sustainability in terms of efficiency the case of Dutch sugar beet growers, Journal of
Environmental management, (66), 9-17.

Koocheki A, Nassiri Mahallati M, Mansoori H and Moradi R., 2015, Assessing
agricultural sustainability in lran by relative advantage approach, Agricultural
Economics and Development, 23(90): 29-54, (In Persian).

Moradi Shahr babak, H., Yazdani, S., (2005), Determination of economic efficiency and
effective factors on potato production in Kerman province, Fifth biennial conference of
Iranian agricultural economics society, Sistan and Baluchestan University, Zahedan.
Shokouhi, A.H., Hatami-Marbini, A., Tavana, M. and Saati, S., 2010, A robust
optimization approach for imprecise data envelopment analysis, Computers &
Industrial Engineering, 59.3:387-397.

Theodoridis, A., A.Ragkos, D.Roustemis, K.Galanopoulos, Z.Abas, E.Sinapis, (2012),
Assessing technical efficiency of Chios sheep farms with data envelopment analysis,
Volume 107, Issues 2—3, October 2012, Pages 85-91.

Tsionas, E.G., 2003, Combining DEA and stochastic frontier models: An empirical
Bayes approach, European Journal of Operation Research, 147.3:499-510.

Usman, M., Ashraf, W., Jamil, I., Mansoor, M. A., Ali, Q. and Waseem, M., (2016),
Efficiency analysis of wheat farmers of district Layyah of Pakistan, American Journal
of Experimental Agriculture, 11 (2), 1-11.

Olesen, O.B. and Petersen, N., 2016, Stochastic data envelopment analysis, A review.
European Journal of Operational Research, 143:2-21.

Poudel, K. L., Thomas G. Johnson, Naoyuki Yamamoto, Shriniwas Gautam & Bhawani
Mishra, (2015), Comparing technical efficiency of organic and conventional coffee
farms in rural hill region of Nepal using data envelopment analysis (DEA) approach,
Organic Agriculture volume 5, pages 263-275.



