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2. Decision Making Units (DMU)



l,
40 o sbeds F8 Jlu | ’U/—_’:g ryr

Lol 5 3Ll 3 g0 (6 S Cople bl axls oy B el I 53 a
0381 Cmwndn JLidds ¢y soen$39 )8 elf.u“_s L bosls idg o Lg)ii\ 33
[ERCPE- T Jiﬁgudsj)jjsg_ﬁ@dﬁ&l{wwob_&g e G304l
(s B 55,8 51,5 (Ghse g e 3 Aty 5 Liley X Oa (s
352 30 La63955 53 S 4SST Ogus bl Rl 31 s g 5 o et (o s

\ . .. . -
s (30 o 4 A D50 g B ]

CCR "5 4811 Y-\~
Sl Loayls e g Sl ulide 4 Sulos 3l (6l,1s CCR ngiﬂ Wosls iy o 5o
Al ol G030 s S g p Lo doly s A 5 (83509 Sl e Sl p g L0
ol G Sl Y (YLt 3l sty b (g0 ¢ S LS i I S a1y Gino dol)
ol e iy g g e 6 S S A 53 5 s 5 (83505 Leale 33 55 S
das o o |y by Kb o)l en g e o OB 53 lnosls by ot 3 ol

Sleslg cudlo CCR Jow ) IS

MM O e il

JsdngﬁsjmQ}Busjfhnsﬁ@augsdwﬁﬁjsfdfbm

Sl Y o S Gloma Dl Ol Sl 3 Ll Cudhe 53 35T o piae 3

1. Colli, 1996.
2. Charnes, Cooper and Rhodes



ryr e Sb 03N (SIACL LS St GBSl (i (51305 (2L
GlLaasgdous blis 53 5 A4S o slou] a,u,:?r:‘..a: doly gl omb do S5 5 Lol
plos 4SS e sLoml (oYL o U ol das o 41,115 La ool 51 Glas samee
o) iy S e o e Bosls i g o Ol geas 5 Lli gy o 1) Olaline
QJ}JJ_;:-JQ‘];A)|)\§L.—b-|),h6‘jco.—\..3:\>q"u.—bug_~;jSMJ@‘)Q&A‘
23 by JSCs bl C e el ol 358 et d JoS 5 ol 53 1S gladsls
a3 e sty (ke glad> g 6)}°J€{L§‘J‘f4§c-"“‘gj‘ﬁ C};

CA_>JJ;-\)&_MJLngaJeQ\)‘:AV:ESMJ}E@&Ji)jC.:A\.Ajbd&ﬁax‘}gﬁng\}g-
L‘ﬂu\a.c.\.ja\{\6‘5\.«“0.’\:—‘3&{{.Lg‘joMT@JQ).LGgL;J}\a))MJ@OWb&w)j
J_:&_?;QT,LLAASG:)%):)@I)KDMUL_wMg.,Jbl)Sg;M\rwiﬂ
Loty oliie 4 033L CCR (6 " sl o )STG gy » S drls L DMU il Y |
i gn dmglie 02 o285 5 &S S ladols il ST e 5 B b

(gre) sl dobe ) mn(s0 5,55 - olids 4 s Sulos
S
MAXZo = ) i

r=1
.\'Im —_
St~Zi=1 ViXjo = 1
S m

Z uryr]- - Z ViXij <0

r=1 i=1

u,vi=0 (G=12,..,n)
(hdig) 96 Jdan a6 5 - plite 4 Cund Sul 033

MinY, =6

StE=1 ¥ 2 Yro (t=12,....5)

X1 Mxyy < B (i=1,2,...,m)
A = 0cade 535157 0 (=1.2,...,n)

YA OB g0) Sl dlg 3l Dl 5 5 5 3IAR5 S (6355 Slds

SAL ja oailice g oulgs sbeulids slan jSa g, . Y-Y

Blee s co5lmte (5)IUSTL Cxis 53 (550 g w53 Jlws o S0ge 3 (S

1. Battese and Colli, 1998.



l,
10 o5lad 18 L/ ’Tu:;’, rve

23 ke plad o g Sl UL (slaenbilin Sl laosly <SS 5 o lalid 53 a3 S5,
o3 s La g, 5l (g ol okl b g 03lg Ol oy 03 o gLald 5> OB el
b 0T e 0T el s 05 (255 110 5 ST gladeT s il 53l Eol ST 5
a0 OT ol ST (5 32)) Coplate (IS ol 3 dS0T g 4 (5 2 5 0k O gt
03lg (L lyen il auin S50 opl 5 A8 0 S 0 e O LS I u

B0 Gl by Cw o g 40 oDl SIS (’\k‘ S &S ol e -"Uj:fu” A

' Sladacal g 9 5Sa g, Y-Y-)
S Sb e Uy S daaly (18 &S Sl Jle slg S Ol e <SSL s S gy ol o
W)l (S e (6 Iy 40 5L 4T 21T 5 S o 6518 03 1 &L 3 1y 3.5 Uy
5 G5i) i ao by e glaan 5o daes o IS 03 Sy pl 53 a sl S o )
B 53 Lseliw Ol yiea apls S 5 Waoslgs aloa 31 (S 15 sl g lls) oy 5 (5 5azmes
Laodilin 5 Usoslg s 53 03litul 5y50 gy o jod e 03,500y opl i gd oo 45 S
s rl SR s los 1S slizel 5l (1S 5 (5550 4 o 5 slatesy
aS e ys 3 du) o g saau ¢ sy cpl 53 a8 3505 35 Ob opl Sla i, e

V558 h dasloen 55 (558 o sy 015108 03 e 4

"Gals sy, XYY
o Lo slg &S5 Olsie e &L e g0 0als 35 035 381 25,51 4575 S5 nl o
o) i dm a @151 53 OT (gl s 5 S oo @11 Slads 03 g5 O j2in 4 45 555 0
5 i 53 Jale ot 08055 ol s 0 b e 0> (Slads A 5) Dleus
5 G (S50 sl ool OT 53 5 Conla 2S5 5 el 3liad (550,80 (b0

U“»‘ BL .—b}_&w Ja\_)J ol 01}_&4_. 4\_»(\, 9 uoaj;_w k) \Ac.\\.@} u‘}&é\; J}a.‘.‘.w.\

1. Intermediary Approach
2. Sara, 2012: 85.
3. Production Approach



rvo e (SLy 09N SISk Pl Cotiin (SESL (i (5590 5@ (LI

03,5 45 gl (gloos o (614655 O e SBalan Sy e Gy b 51 eSSl 03 S0
1 Sledst Ol e 0 ( Jlo sl slls ;505 Su pds 5 SMgas slael (S
o) e aslie L1 LS 5 o0 g sla et i U155 oo ool ol 5 dias o
ogﬂw_@&.J”at.;;dg,;‘cm;\cuwumr.»gcum)wub

IR SPREPYWINN I G N I CPPIS P grCaw

B 93¢ discdiay ¥-¥
L (U i LS (65,5 Sos0 ¢ 5 ol Olsie b glasdllas 55 (Y40 ¥) 7 555
L 2ol o538 7 SLacSTl (90 g 5 obilbw gy (5,8 4 2 3 S5, Sl lizl
S50 4 5 S S50 45 313 OLES gl 53,8 gy 2 VALY 0o ol )
Wl 4Bl 8l el (i1 581 g ST 6y 8 s ZalS e IS, sba IS (6,0
33 ol SLacSTl 43 (6 g0 4 Sk Jalen Siagim 53 (YN 755
el S5 ose e o 42 (Sl 55 63550 anlllae tann 5 I )3 oy 5287
Seslimal L oY eo¥ (JINVARA Slajoyss b oy 5iS onl (sola laeSSL s W 5
Mg 1l (gllas ! Joun 31 ST (slo g LoT ) sl s o S (Jo 2 L
4 (KL slaes 15l o 5 6STL glies o Ol i (515 1 (lapls Olje
DL s of sazma s> Lkl w8 L5 55 6L glaesly coms b gla ol )l of on
Wl 4Bl 28l o,V (6 e SaeSSL 55 W 5 Jalse (530 2 s g Ol (b 3l
2558 GHIUSSL Cais 53 (550 g Ay Ol b (slanlllan 3 (Yo 09) Ty
1y O 53iS 53 eSSLF w5 Jalse IS 650, slabamls 5 S5 55 5l eslizal Lol s
IS g0 g Ans o DL anlllas ol (Glaasl .5 S 4l AAY-144Y ladla )5
Wl 4Bl 21530 A 53 Y/F Ol s s (630l (6 5Lusl3T (sl ds oo 5 sboas al g
Cxio 33 (590 g 5 ol oL b aalllas 55 (Y+ o) 0L 5° s LS

1. Ibid.

2. Morttinen
3. Sufian

4. Rezitis

5. Panayiotis



8 ojled ¥O Jlo / ”5"’_1! rvs
Yerd INA gladlo @l 15 0L 5 6Kl Cmins (550 58 5 ocilion iy (1AL
L) 590 guls plal g isls plowl (G S5 5 2 Li) (s3de e ls o) e
Lo g )US (69,5 (S0 e 5 3Ll Ay Sley 93 oyl 55 (b e 58 (5,5 5 oibiw
el aibl3 Ay 5 (S e a5 Jelse ST (Sh50 0 5 4l s (Sos0 0 5 0350 i Sl
S a5 Jelse ST oL 5 g0 e axdlae 53 (YVF) O, 5 )55 oK
Ly 5saS onl @STLYS ooLS 5 (oo, Yoo F-Y oV sladle s (e 528 (S
o 3 eSOl Sl 3 SLaeSTl (650 e 315 0L baadl s ST (5,8 o 5100
el 035 (530,00 ool Lice Sllee o sladkeT s anlllas ol 53 aadl 039 i
ol 03 3 3Lzl ST Lo e 51 i e (6L b (65 50,40 5, Shas IS5
D93 L e ol SLadSSL ()50, s 53 (T410) 01iSas 5l
Jols Laoslg Jiass cpl 3 .65 S aculous (Y00 ¥=Y 0N Y) 0555 53 Laesls ,E1 5 Low
ST )5 5 glo g ladsT ys Jals Laodbliw 5 amsg LS (65,5 «2ub sla ol
(et (530 2 45 A3 g0 O gl LBl o oy ol Ol fos b Slapls 5 Sl g 8
0333 )3 0doal Sty s G Coma ol Bl Bl B8 g5 3500 0055 (b (S
ol LaeSTL Sl iy A it gs oSl b 6ol laeSSL col-Shal I iy
Sl 4Bl 2S5 590 g OVl DMl 5l ey 0593 53 5 Lles g 1) co s
23 G50, 6 S o34 Ol sie L gldlas 55 (VFAY) Dl 5 (535 S b
Mg Jolse JS o508 s S nm 185158 ESTL (63 50 anlllae ¢ L sl
A8 o 5 (6,8 05100 5o S 5SS, 5 e L Sl eslizal b (655587 KL s
WFB-AFWY o33 (b Laoslgs S (e jasld & das o 0L allae ol ol
Lulyoslg s lde Lastli Ole cpl js .ol adls Jlo s Ao ;5 Yo /oA dslas (sd
Ao VVF i, U K5 aewlg oslgs 5 o e o 3 deoyn YA/0A iy b S
=l 03 e LS (69 0oy ela iy lanils andllas 3590 0593 j3 1y Liy o S

! CERY dl.w)a M))O/Ya 69>

1. Ning Zhu
2. Wang



vyyY e Sl O SISl Pl Couiin SESL (i (5390 @ (2L

630 2 S 031 Ol e L 5 gt aalllan 55 (VWAD) (65LT 55,8 5 oD o
Sy s Sogy 8 8 L pa b ks S a0 (g aeS eSOl 35 50) oDl (5lacSTL
oo Ls iy m) 68 S e L 503 S Uy o 15 ESOL (slasubiln 5 baoslgs colks fyokes
Sadln b (5558 eSO 0l 1l oSSl 51 (Sl s 5 Jolse JST 690 56
UL Laoliw (g lie yastLs 457 das oo OL3S aalllas () gyl S apmaloms \YV)-ATAS
wdls by anlllae 540 0595 53 o33 V4 SUL baeslg IS (g jlae astli g Aoy YV/Y
odeaT ) Lol a4 VWP Il 510150 53 487y O3 (6T pllas s o 0L Bl (ol oo
Wl 42513 (S akr (S 530 52 3 gagp (VS I S I

Sos0r 4mlin & (a5 53 OYAY) S ler 5 Slin (b (s om 0305 e
Ulasls  Wesls 815 ow gy 3l ealinal b o1l 53 o sas 5 (F5 slaesSL
o o3liul 635 581 3550 5 (sdeT 53 3 G, 95 L (glabauly 3 55 5l andlas ol s
O e «STL Sl gla ool ¢ iy sliad Jolis baoslgs e 53 5,85 55 53 .Sl
Shilzel 5 Laply 5 (ol 3540 <6 53 S gas Jold baosilow ESSL loos o
3250 05 48 I Al e 5558 55 (s s Hes i ay S,
Laosblin 5 SDgad «8STL ol gl ool ¢ Jim p slns Lol Laoslgi 035531 35!
S50 e 05T 53 3 S5 55 b labaly 355 5305 55 0 &S (Slaos o Ol Juls
0355 om0 0T s 5 il oo sas sLESSL 1 j2i 95 oSS (golasl
L gldaaly 2,5 55 . ConlgT 035 Gernbio sl e eSSl opl ovamad (550,40
353 LSOl 1 VL o o (eSSL (3Ll (6550 4 035312500 5,555,
laSSL epl 53 (5 S50 Ol 035 VL 0T e 5 o

SO S S0 Joosr 2a a3 55 VYAV pwdie 5 cateny (65151 ¢S5l
(Laosls i g Jdos Sl eslaul L QT;_.&& S90  Aby 9 O pl Ol ysles amw g5
gy Jo Sl eslial U 1 O cndh (690 80 i 5558 e &SSL IS (5590 5

ST s (50, &S dad o OLiS andllas oy 2 Llesls I gy 2 350 claosls

1. Total Factor Productivity (TFP)



l,
10 o5lad 18 L/ ’f;-df,(,» YYA

oead el €8l Wiy o3 Y 9 ) Lo gte gba L5 4 AP 5 \WAY Gladle s
LS (Suad 5 (S50 M) el 2 EKL Cad

=158 G0 2 U5 Ol b (s 53 OFYM) LT b i s 5 3156l
OS5 o504 (S S W Jlo (5550 0 Lol elizal | e ST A 5
333 S S (e (S)50 0 L Sl eslimal b oS <SSk Cnd 3 A5 ol e
Ol gebas )3 1) Sn S 4r P 5 Slas (st pl it ls  Wnosls (il gy s
0L adllan ) gl Sls 515 oy ) s WARSIYAY Jle sladl b b
N3850 55 e )38 Loy e Sl ey 2550 0533 b Mg Julgs IS (55590 0 a3 o0
o33 al > a0 g ) age SV 5 (S5 5SS i T 3
e i e 0351 5,5 L Olibseslg Sl 8L Sn SBL (B LIS S0
Sl 0355 VA 9 INF GV UM C s candllas 55 0 sadle b s

329158 &S (550 0 b 5oh Ol sie b (landllas 53 (VWAQ) (6 b g,5 8 sl s
‘_;\J_gg._m;;rjuL;,jareua}'ujlj«uubgmxJ_:bgu:”\_gob,u,'u Ol
Jie 53 .03 S o3l \WAV- VM (sladlu b eSTL Cad (690 2 L) (5,5 o1t
)w-s\.sﬂ..s;.wtsj.s}_.“ouf)\f.s\.u:Lguﬁ;aj\g_w;;vjt_aw,areuas-u
Lood s ¢ BL 33 250,508 ¢ g Uael IDg ol 5 (63555 Ol oo an M 5 (551l (glaa 5o
Il 53 STl o (6550 40 45 ad oo O anlllas ol b s oslid (g 5 Ol siew
Wl a2ils Al /Y Lo gt sbas WA Jlo 53 50 /A Lo e sba YAV

ESL et 2Ll 5 o304 bl 3 e n 4 SRR 5> (ITAT) 15 LSS
St S (e oL 5 Laesls iy o 55 3l e3linel b oliile S bl Sins
S 690 s Sz o sy 4 leoleguﬂjkd\@w.&bﬁ
5 6250 e Lt e 51l 1S eSOl ey 5 bl ) ()90 4
LS sdasOlis g Cowlos g wlde 4 S juite (2350 Lol 5 55 dp 5588 Uslas
WAY Jlu s Cadtbes Cod (650 g omomed (ol oliile 7 Ol o Sns &KL 05

el ils 23RN 4



va e Sl O SISl Pl Couiin SESL (i (5390 @ (2L

L oSOL o (530 g oo Ol e Ly 55 Gaiows 53 (VWAY) 0S5 3T
Glresls g Jdos 5,5 55 5l eslinul U glas (glaesls by o 5,555,
53038 ool b ST 53 15 S0 5 il S0 6 S o3I ke (g1
3 n slra (il la e ¢ 91l 5 Jow  Slni las 9,9 51 o g )
03Ul o5 2 Olgiods | 05 a5 U T 55 (glaite 5 (5,13l 5 oo 508 slaan 3o
bl b S bl SlactSTl 1 (SO Cand (530, 5 i 5T (S50 g eulgi s S
25 o Al b Sl ol s (o5lgiy Je Sl eslial b Cilides - glaw
s (6330 0 Blod Sl and o e g amd o 5 i 1L o ST STl )

R ol SN 5 Lol Jiag, 3 (F4D) el 5 bl
Joolse 48T L) 4 pl 4 105 Ole ke Sl Crd s landllas ¢ E1s (550,40
(S sl SE Ul s J gUl5 ()l (55 5 paais
Candy (Solalne ysba LSl 5 o 3O UMl 5 (bl 5 ] ezl ‘r:»;:;j;u:hi-\
S andllan 3550 Olojle 53 1y K0 (6590 4

53 beslg 5 bedilin slax! 5 gy glolid das o 0las (i) Sladllas ol L
S Dl 3 STl i e 6l plagasls (Bime s oDl slaeSl
N Ss0 s o Cogr Adu S 5 S0 & 5 s50l3) el 4855 513 a5 5550
Gl Sy 5 oy gele b cnlite b e 3 &7 Sl adllas ol (slacsslis P

Dsi o b e BESSL (glaodilin 5 bosls Lol (6l colize (63 S5 55 ¢ oDl

Ty JULERY
Laosls (55573 ,5 o gou Llodd 31 5 (lamu 55 ol gimea ol 5 andllan cpl 55 il i,
5 1kl galoul Laosls (6)5T5,5 0 ps ol loy 35 51 o - s
g 53 o 0L 30 1 alys i (ol s pas ) andllae ol s ol (glanlitin
o=l 03 08 o sl s e eslinal $STL sl 5 obilim jonin 3 S 5y oliu]
AL Ol e alo 5 Oliises (Olulid )8 (Olaadee o 14 Sl LB Jhagh



l,
'y

48 o3kad 7O Jlu / ’Tu:;’, rA-

(CCR) Jdes) Laesls i g o 5,85 55 Sl ealizal b .bilods Sl ) 5287 oDl
@33 731 3550 (25 ) g ol 53 53 e SESSL A 5 Jalge IS (550,85 ome (5355

e 15 8515 il 5550 WAF 5 IWAY cladle sl (JST T 5 ms 5

G383 sladasls ¥

SAb slacailice g Laouly aleulicd o ySa g, ¥

L oodwl (SOl B 53 eSSl ol i 3,55 55 bt (gl anfllas opl 53
a3 5 Y G lly ol 3 Sl 0l oslizul s pa, 5 OKSs Il ol i
Ol sbiliw o luld Cga  adl 3 S0, T b wlal 5 i al s bo al e
rgfjialsj@&pg;@'unﬁjtfquﬂ)ﬁwb&p;g”alﬁ.u
S sla ol ls laes o pimman 3405 1y (g3l glac b 43 (g1 wle G
(Mg a1 1 il ST AT 53 STL ekl 5 03l Ol sans Slil (65,5 3
ol (SSb Slads w1 5 g 1 wle

29 &Sl ool g oiliv pomiws 850 9y LRI  waas 30 AS Sy ) Jov
oMl (51l Pl

e Olge )
s S ey (i oS Jbo slg & Ol giea <SOU 3,055 ol 5o tglabanls 3 S 5,
Ui 5 4 T 5 S o ()18 03 e &S 53 1) 55 U o7 L e
O | e S 0,55 ol 53 SRsskea AT o il eliyls (518 wbepm sl |
e 51 (S5 Gla (2 13) e 5 (5 jatens 5 Gsi) Jin 40 b sy o sl o
Lgh e w3 € L 53 baedilin Ol sieas CMged I ol aT )3 5 Laoslys

Laesly Ol pieay Sladl 3,0 5 (S slaalils 3 s cnl 53 i 5 3 0,
Ly e Blod oilis Ol 5o d (Mg 5 bo3 o

SIS s 4 eSS 3 Sy ol 03 4 035 I e 5 Salauly oSSl il 5 S5,
US| Olpen Gl 55,5 5 (Kb Sl ol caos o 5 3,15 (6518 e o G p3 50 v
ol (SGb Slots @11 5 (6,18 Lo s Vg €11 51 36 ST abilew 5 03l

Gl sl 1Sl



rA e Sl O SISl Pl Couiin SESL (i (5390 @ (2L

LSl (aandh (55,90 58 (535! ¥
3550 eSSl b 21 5 S50 2 557063955 (CCR) Juta 3l oslizal | aalllae ) 5
L3t L 3 ls a5 Sl oo 0 S 0330 (lyls S ol ol 48 515 L3
Aty ol G0 S (s g LS s s B 5 (83505 S e () g (SO
LSS 5l ) YL s Sl ladsls ol (50,0 457 ST 2 sl S a1y (oo Al )
3L (O35 15 ) L o3l 5 ol gLl S (oS 53 055 4 5
‘_;:))5;)\}_:9@\;:”):&(,;9-}@hﬂézﬁ}u(zwzjé}b-)gtf)\fab& O -
oml 33 Bs Ol Jde s 5 Ol s 035 315500 5 &S ST T 53 g ks 55 53
LSl ad sl aple o ¢ B 315 LSl 6l e o (35 30 55T 2 oo s
oS L s dE Il le o Sl o 3 5 Sl ol gl Lo glacs s olul
Il Slon (IS ala b 1y e ) 5 ook 555 Cood 42 p) 5 ¢ 5 b mlize S
48 oSOl o yaast 53 das oo SIS 15 L (5ol ale o (ol e |SC5)
5 53 e Jl Ol e 03,87 o3l L5l oo 4 ST 487 Jl izl (315 b
S Mgl 4l 5 T b WA Ul U J siie 5 Jsite Jlgol S Mgl .ol 0 43 &
aaliiny sl 4 WAF Jlw ghinl 31 (St 3 55 n dloms Slisl 5 sy (6l 5 o oo
s (SLaUle 056 (10Y) o3le eSSl aab szl 4 gl 5 sl ol 5155
ol ESSL (T 3) subilios sl 0l daslons OT (gukns (Slaas-Dlsl 5 \¥FF sz

(sl S o1l g 55 g

g0 03 s 5 o I b lo o I Jool 5 gun

4Q|J|fuﬂw>}wr€,«:}$@)~§_

c:}»)\f ..LAT):_

(ool Vsl o

LadeT s ples

3 g 3l SIS 03 e Sl) ST ATl glabauly slaasy ja oS L
sl ks dasloes ST 039 3315551 (g



l,

40 okt YO Jlo / ’f'-’:/_,g YAY
Jus 29,3) CCR laaly Jas jl ouldiul b J gl g3 ylaea 3590 ¥-Y-\

(S ol y0 o Hisa
Q‘Huhabﬂﬁjqhﬂdzy}acuwj\s@bbu‘fp-ﬂbus dﬁ‘ﬁ-)t‘”)b
A el el ods w3 8 k5 sy Ol geay SSL S TS5 5 6350
9035 ) s dls Ss0 e STl SL aiL Y I S gy s yg0, S Jke
o908 S5 Sl Sl LIS A3l 3l (63555 53 630kl 5 s S 53 $3 5008
S aab acsls 63958 033l b o9 & s S35meS g3 ) ol gy
g,,fﬁ@ d-1g Ol gea YFAY Jlo 55 ¢SSL Y 5 1FAF Jle 53 eSSL A Lol (s
Jlo s Gl ot s oals QLAY 5 Y Ui 55 &S Gt glaasl ulal 5 lus O]
,dguT,K&pmw«wup,uﬁbm@,ngsm,tf‘&p@ww

L5 1S 4

M1 cws 9 1TAF o 53 bua19 (SH90 0@ ¥ Jooa

Eo90,& EF 53908 Ol a9 p6
s shS | (1) &S DMU 1
LS <INV (") SSL DMU 2
LG /%44 ) &Sl DMU 3
sH bl | (F) KL DMU 4
8l | ) S DMU 5
LG «/AYA ) SSb DMU 6
s shS | V) S DMU 7
L /404 W) SSL DMU 8
8l \ Q) &St DMU 9

Oles tdslo



FAY e Sl O SISl Pl Couiin SESL (i (5390 @ (2L

MTH0 cws 2ITAY o 30 o9 ()90 5@ 1 J9oa

S0 EY | S908 Ol a9 pb
LS /AYY (1) &S DMU 1
LS 0V (") &S DMU 2
LS /F04 ) &S DMU 3
LS +/VAY (F) S DMU 4

$$ s \ ) &S DMU 5
LS “/¥ag #) S DMU 6
s$ bl | V) L DMU 7
©P bl | W) SSL DMU 8
LB /20) Q) &SSL DMU 9
LS /AR (1) &S DMU 10

oles 105l

Jus 29,3) CCR (slaaly Jus 3 ouldicul L p 9o gu,ylicu a9l yu F-Y-Y

(Sl 0093810851 3 Sise
j&Jj)jablﬁﬁlﬁa)ﬁwW}Qbﬂé)ﬁf‘&&)\f@bu\ﬁ-dlﬂﬁbﬁa(jbﬁ)b)b
245 G ol s el e 8 i y3 o g Olgea SSbosy I 05
LacSTl b 5 (555 (S5LS™ ST IFAF Jluw 53 Sl e e3ls OLES B 5 F gl

153 5 LT L eSSl o 5039 LaT )8 ESSL S Lo VPAY Jlo )3 5059 LT ST

089381 w3l w9 1TAY Jli 1o Bux19 590, .F J9u

S0 EY 5290 & Ol 0 a9 AL
Lt AA (V) S5k DMU 1
Lt ¥ () eSSk DMU 2
Lt </OA] ) S DMU 3

Sl \ (F) SSL DMU 4
$$ bl \ ©) St DMU 5




8 o led YO Jlo/ ”?J:i' YA
S3908 EY 5390 58 O30 w>ly pU
©P bl \ #) S DMU 6
LS AL V) &Sl DMU 7
LS /AY W) &S DMU 8
LS +/AAF Q) &S DMU 9
Olea 0o
009381 w3l s 9 1TAY Jl 18 Bus19 (5390, 0 J9u>
29058 EP 523058 Ol w>lg pb
LG YA (1) SSL DMU 1
LG JAAY (") &St DMU 2
L +/YAA ) &S DMU 3
LG /A (F) L DMU 4
LG YOV ) Sl DMU 5
LG ¥in'i (#) SSL DMU 6
LG /Y V) SSL DMU 7
Ty \ W) &S DMU 8
LS IYAY CORE DMU 9
LG /FFA (1) &Sl DMU 10
Oles 10l

G oSaadih g gungaa b
sLazel 5 4 o o gmoen Shamdl Sk 1y5 Ly IS 1 (5550 e cOLIsLazl 1 (6 by
L (S0 o5 Jolge s il ga e oSS S il (50, 4 oSS ST Ll
L b o3 5 )5 Lina 5 ggie 5558 0350 (6l o5 i oy 50 ol ge o |
S Line ol 40 03 45 @ﬁ.u;omkﬁ;ﬁu@%ﬁw,aﬁwwuﬁm
935S e o LS Bl ol ge e L (650 0 1SS0 slaa sl el

ooy ake 1 60 e Lt sla i) 1l andlas ol 53 dias Olis (68 Sl i



YAD e (SLy 09N SISk Pl Cotiin (SESL (i (5590 5@ (LI

okl 5 oslg oluld las SSs) oo 5lamlsl 53 5 dd Ols Laesls id g Julos
G il O Sl ey .28 8 513 Emy 5550 ity (s 5 5 slalanly (103 ,S5 55
SRSl g Sy el s e G gy by O )AL el Ol
e (6330 0 9 LIl ol (glacSTL el 5 odibiw oluwlid 5,50 55 codds
AR5 el wlalp 5T 55 5 s Gl 5l s liw 93 53 cbuite sLaeSTL
i 5t olizal b andllan cpl 53 .3 55 o €1)) snlow St 5 5 (6 o e (S hupar
Sols s8N sl 5 51,8 b5l 550 LSS s (S50, 5 s7ens35,55 (CCR)
38355 Sl e ) a0 Sl L sl w5 Sl wlie 4 Sobes L
LS i 16 S a1y Gho dolg) doly opl (S50 g S (owy p S Al g &
o235 oml slaadl bl p S5 55las ) (YLt Sl ity ple (o500 &
AL gl 5o LaeSSL (slaobilin 5 aesls plolis S 5 K5y o jowlis
SLa ool cos o 5,55 55 ) 55 ool (Slabanly 5 I ) il 3 S0 ¢l 09
(Mg 511 1 i AT 53 (ST abibiw g oslg Ol seas Sl 5,5 5 S5
55 (ST aT s 25 5) gl gl bl ol (SSL Slosts #1515 (6,138 4 le
235055 ST 5 (555 aT,I5 Kb ey sliad Cowmte &KLY o 51 IFAF JLa
(95 £33 ol bl ds S 5 (553 AT, eSSl 4w YYAY Il
Jlo 53 5035 LT,S6 eSSl ple 5 658 ST KL 4w WYAF Jlu s (35381 55
ool a5 b asSS 0s p eTHSL LeSSL sl 5035 de TS &SSL K Lais YYAY
TG (LSSl Ol sn 035581 5500 & JS ey 51 eSSl r s 5 o L S ol
L Sl (Sl g AaT 53 ) ou.‘\fw,fr@,w; 9 95 ol Sl Ll ol i
Qﬁ‘bﬁbﬂ&u)@cwyu&\{uTjﬁ J_&)wi.l_:a Sl a5
03955l 555l ddy aS  Jl 53 054 o 33 VW Uslas oy 3590 aJ):J:(Q\)\.lfa:).;w
) b mal Ol o b0 93 pal Tl 03 5 (L )3 =F/V) sl b a4
iy LaeSOL 5l s &L 3 Shae L OIS 63 o 47 (513 5 5 50 45 LS - s

.ﬁ:;g}‘aﬁ‘)\kaaﬁwbycaaﬁwg;\q-wj‘wﬁéujj)



|,

Py

48 o3kad 7O Jlu / ’Ef"" rAS

Al 3 c..tl.'m

Glaesls adg Jdow 5,505, L eSSl cad (50 Lo L(0FAY) 0, 5 dsle ()3T .
Yo b epmin dle o SOy o sla g asldad aglSCl

Oy 3l Ol (53,58 ESSL (5590 0 (b0 OFAR) aebbodiw (55U 553 5 sl gl Y
5 e 0l ool 51T o&tils )l ol )18 anbobl cilaosls id g Jdows 2a, L

SlyLasl (63,2 = o) (ss0g 5 g0 55 01T sl (NYAF) Jo (s alel ¥
SE L sl tass 5 Olallas a o

o ils Sl il e eolaasil oSt 1 ss0 o 5 2ol OFA) O, 5 Jo (s obol ¥
(SLblb adle

5 Comdy ol (O 3] KL 5 oy sla A OFAY) (SL 5 oy oulStins sy 0
b slods i

s 30 O g5 ol U b T ey ls 5 oDl (5Tl 5 Sy VYV 2 ol Ol 575 7
S s Fon

e a5 0l ol Sl psls &STL Sl cad oL S S o3 (VWAD) L cosl e ¥
st g ol (i)l s )T asbOLL cilbosls i g o gy Sl eslizel b Cand S

an 5 ESTL ST (650 0 Jdosin (VWWAY) s Lo 5 ooy ()51 ol o 001505 (Sl A
N s Gy pedo laosls i g o 3l eslinal b OT Cnd ()50, Ady 5 Oyl Sl sl

2 awlian (WWAY) S aler i b 5 Shbe b ST Jo ¢ dosen ¢ s o 031y A
«(Laosls (J_:fbé) by o Sgy Sleslial L Ol st ys dgs g o s eSSl gslasl
YO o cdrw g g

S ESSL W 5 el (S50, (250 OFA) SUT ol s Loy 5 5 aie ea3isl 5
¥ b esbatil g Jy anlba (s 5 (e et Ls S eslizal |

S sy ol ol oo sgie e (NYAF) 011 (oMl (6 sga S50 582 (e Clojle )

55030 2 S 0N (VFAF) S Sl ;b 5315 olgd dol cd 5 015 olgs Y
alaosls ;815 Jdows leslinal b ol S Ol 3 011 o SOL i (6590 40 bty da s
A b cp s o e 3batil 5 o (SlaC ol aslihad

G302 &S 03I (VFAB) (30T 55,5 slod dasmodon 5 oDl i (@Bt s Y
X Y e aalai(53,5LS ESTL 5 90) (oDl slaeSSL



YAY e Sl O SISl Pl Couiin SESL (i (5390 @ (2L

IS 0138 Gl bl bl (LacS b ol s (o plo Jlo slasy o NF
http://'www.codal.ir

Lol Ml (I SSL 53 (550 g0 antllanr LOYAY) damead s ¢ 03UT 55,8 Lo N0
e o3 (i) wlid S

¢ SSL sladoly 53 (5550 2 (55 o3Ih VAN odlos Wl 5 e (535,52 NP
PV o o3 cdmew g gy aliST slasil (g, 5LaS ESSL (65 50 andllas

el Gl g udaes VFEY) Ly 05 (6,1USSL 056 LAY

i g oy Jue 3l aslinnl U eSSl cnd (650,80 2U500 (AT zme 0l5 558 DA
35T olsts crloliile S il 5 Sme ESTL s 165y g0 andllan) S S b asls 5 Laesls
olzsle S dsly

Ol & a8 ol sladls (5590 0 (250 OVFAY) (el Lo 5 52 ¢l ipme 1Y
VF 5 Gl o sz cilaosls Lidg Julos 59y 3 b

i ko) Lagls jluw 5, Shae Uyl (1 o5 sladbs (VYA Lo james OB o Y-
O osls Sy e 0aSlisls Sl jLasil O g5 Lol

Wt s s )l pli s ¢SSon L(VWAV) (g ,3LI alg 5 el dl b cam it ¢ S i Y
DA (K pale o3 2isel () dome
o8 ke o815 e U 7 Tl 1ol (S OVFAY) Ol s o ol 5 ka5 5 VY

olas (sla it 43 Coli wlopur (5 puo g trlo s (63 32 30 35510 (\WAY) 5oalS ¢ GLS 38 XYY
ST oS5 bz

b Jolse s s 5 o Lalidn ((1YA0) olond pndesus 5 (lge ¢ wliBOIs 5 YF
XV 5 Ssonte o pete aalllad il Olal o ESSL cmd 5 (glandllas ¢ 5ils (5590 4
25. Asian Productivity Organization (2015). Gandbook for SMEs Productivity

Measuring and Analysis for Nops.

26. Asimakopoulos I. G., S. N. Brissimis and M. D. Delis (2008). "Efficiency in
the Greek Banking System and its Determinant Factors", Bank of Greece,
Economic Bulletin, 30.

27. Battese, G. and T. Colli (1998). "Prediction of Firm-Level Technical
Efficiencies with a Generalized Frontier Production Function and Panel Data",
Journal of Econometrics, 38 (3).

28. Colangelo, A. and R. Inklaar (2011). "Bank Output Measurement in the
Euro Area-a Modified Approach", The Review of Income and Wealth,
Forthcoming.



|,

Py

48 o3kad 7O Jlu / ’Ef"" YAA

29. Colli, Tim (1996). A4 Guide to Frontier Version 4, 7, A Computer Program
for Stochastic Frontier Production and Cost Function, University of New
England, Armidule.

30. Erwin, Diewert, Dennis Fixler and Kimberly Zieschang (2011). The
Measurement of Banking Services in the System of National Accounts,
Department of Economics, University of British Columbia, Vancouver, B.C.,
Canada, 6T 1Z1.

31. Habibi, Arash, Azam Sarafrazi and Sedigheh Izadyar (2014). "Delphi
Technique Theoretical Framework in Qualitative Research”, The International
Journal of Engineering and Science, Vol. 3. No. 4.

32. Inklaar Robert and J. Christina Wang (2012). "Measuring Real Bank
Output: Considerations and Comparisons", Bureau of Labor Statistics.

33. Inklaar, R. and J.C. Wang (2010). "Real Output of Bank Services: What
Counts is What Banks Do, Not What They Own", Paper Presented at the 31st
General Conference of the International Association for Research in Income
and Wealth at St. Gallen, Switzerland, August 22-28.

34. Morttinen, L. (2002). "Banking Sector Output and Labour Productivity in
Six European Countries", Bank of Finland Discussion Papers, No. 12.

35. Ning Zhu, Bing Wang, Yanrui Wu (2014). "Productivity, Efficiency and
Non-Performing Loans in the Chinese Banking Industry", The Social Science
Journal, Vol. 52, No. 4.

36. OECD (2001). Measuring Productivity Manual, Measurement of Aggregate
and Industry-level Productivity, Office for National Statistics.

37. Panayiotis, P., Athana Soglou and Christos C. Staikouras (2007). "Assessing
Output and Productivity Growth in the Banking Industry", Bank of Greece.

38. Pires, Gon and Ricardo Calves (2006). "Using Data Envelopment Analysis
(DEA) Estimation Approach for Banks in Brazil", in Journal of Management
Quality Measurement, MPRA Paper No.11143, Posted 16.

39. Rezitis, A. N. (2006). "Productivity Growth in the Greek Banking Industry:
A Nonparametric Approach", Journal of Applied Economics, 9, 1.

40. Sara, E. Royster (2012). "Improved Measures of Commercial Banking
Output and Productivity”, U.S. Department of Labor, Bureau of Labor
Statistics 135(7).

41. Schreyer, P. (2001). Measuring Productivity-OECD Manual: Measurement
of Aggregate and Industry Level Productivity Growth, OECD, Paris.

42. Sufian, F. (2011). "Banks Total Factor Productivity Change in a Developing
Economy: Does Ownership and Origins Matter?", Journal of Asian
Economics, 22.

43. Volekova, D. (2004). "The Bank Efficiency Among European Economical
and Political Arrays", Working Paper.

44, Wang, Ke, Wei Huang, Jie Wu and Liu Ying-Nan (2015). "Efficiency

Measures of the Chinese Commercial Banking System Using an Additive
Two-Stage DEA", Omega, Vol. 44.






