VYAV Sl / (AN N.”Jﬁ-,,w/rny,; JL.«/@.,,E@\:.»‘,‘_;}J‘,\&S dﬂ;r_,lﬁ

cb|ﬁ|):}:&.kzj_93 ‘_;\AJ.?UJ.: 63}.‘}&3 J&JM}JJ&U\SM
35 5 B Ol B O Olhel (B Obu b, sladkul 165, 40 andla

(o214 29y 3,2,8)

Vo * . .
U A M LSBT

OYAPIE/N @ 2 G dy 3006 € WWAD/A/YR 1 dl po & )0)

A~

G S gty (gl Lol bl oo deglie b6 oy S et (650 M WU Ko bl g 45 bty 2 S sz
Ghlon i g gladaly 4 das oo ) Sl s (pl 2 el 556 i (glamlin i dyled oo Clad opliie slagg) o 9O
sla o sl asllas ¢l 5 (Metafrontier Function) (g ! 3 &b r_,.@.b 3 adlae opl 53 0,8 515 anslan 550 ) piS S aliee
Data Envelopment ) Wesls ;815 &G el )b b Sgs b 65,005 s Ul odd eslatul ) 4iS S Mo 5P eS s sladan
) @l_V 3 1 el o el Cawday 4l 5 VYP Glf'r.“...;l SO 5 5,80 glaesls 9 Ad 63 e (Analysis (DEA)
el ST Ol Ol 53 5 a3 Ol 53 OEAES A8 ple 5 oS M5 o 2 o DIKS 45 ol OLES glaidate 53,0
o= 3 S (Technology Gap Ratio (TGR)) (554 655 OIS Cond sl 9 (55 01 3 A 8 &b G365 Jol s R

Als 6}26'3‘_5:“:%“““‘““%%}‘ slaiba) plu b awslin jo 55 5 Ol bolul &S 54

S59 5 BIKE S o3y 813 Jow (55005 M g @U (gladkie sl sl 1 gddS glacly

(YY) 558 00 M55 5358 55 0l 55l #VYe 51 iy sl o ie
2 Sl & Bl oIS S Sl e D b e e S el s e oS i )
A 57) Laaes 55405, 3date (ola Bl CMSas L Jab

DL, cl—é.} bla LSALQSJJ c.b)-w‘;é &-J_Mv—y«-ksju;::jﬁ

Job liS e o O g a5 sl A aie
232 3 935S 53 e S el g ige slael, 51 S iyanass LS 0l 55 .(0) 5,8 s Lose e S

L;i‘)lj &‘J}‘ LJ:-\:J JJ}SWLSLAJ}U LSJL\AI.‘B‘ w_j 4QT LSLAQJJJTH}JS_&&“)J ol J:t’,b—g‘}))"*s - :

)IJ:M- OK.M.;]J ‘LSJ)}LWS oISl «LSJ)}LWS szl g.L..ZJ‘ ngL.\ﬂ)ls LB‘L"“ 6)};&4‘) 9 JLiJL:w‘ g_,\.:;J: “ A

Zibaei@ShirazU.ac.ir : S 2SI oy (W J st 1 F

V0



\YAY )Le/(ul!!) r‘,..a}‘}.q::ww/r.ﬁ:jbb Jb/ﬁb@uﬁ}dj)}w Qﬂ}r}‘&

Data Envelopment Analysis (DEA)(Lsesls ,_S1 Jds
Gl a3 S oy gy 4S5 C)B-} J=1s s esl s wladlas
A DY A2 A0 A OY Y de A ANV E O F XY
e o i S5l b (Y8 5 YO TF e 4
VooX Jlw sloss a Al s G555 5o ladkn ol
AY) el sas uéjfjggéslijm Oldlae s s

(YY) Y

L g, 9 39
Gbloe 5o VL G L sud 5 BUE Sl iy (g5 408 £
S sl & Sl Dl 55l U e s el il
5> 00 W5 S oS el gl el b, ol
o plrs 5 el (o 5 bl s, 528) Cilise glaoy S
SIS 358 o SO Ll 1 DL 55
Ol ds 48 asl oLl el 0lay s s 51 oedawe
s 3 25 e 4B 5 S 4 5 el s 5555
Olse 4 5950kl ply il o IS (551555 1!
Gladls 4 55 0l 4 35 @ slagi P55 5l s
Lty dpame SHedls Olye 4058 0 o pnd 5
5 (5555 pla) s oa 5a X Glaesle s 5l eslinad
Sal o T (655 5S0ke 4 Glaze (Xy) & 553 0 i 352
(YO ) 54 o o a5 53 oy 4
T*={<x,y):x20, T‘,T‘,...,TK} ]
C’L‘”&_i): Bl 55 1y Jswame L5 0 X oS 55k &
LS 5 65 5SS

SLagi s 5SS 4 yoomn 45 3 55 0 phae 358 s 03
T* 654550 5l glae same 5 T TT, .., TKlad>|s
Al e

sslin slalol o5 Kbl DI(x,y) 5 DI(xy) S
iy 3l eslinal b ity T (6350555 51 ealicad b 3l
25 My s 5l 4 Ol 8 e (554 5SSl

K o ie Aoty o (sl ) ojlacd gt

Sl ol antls O @ addllas ool 55 45 555 0 o gues
2 ympn SIS Wl e e 50 5w e G b
L o sed e 1 OB IS W55 ol 5 08 A5 0 g o
Lncnles Ly US55 b 518 555 Saset
Ao Ll sls Rl L A 5 018 or Olgee a0 (oms
Pme S VIR A P &b S ool g &8 sty o6 1S
oo 4S pladly ) Lol L e aslie LB (Lledys S
e sl ol diled e e slite gla g3 5SS
Sty o5 didkigy o s 4 Sy ASCEe i 3l o
o A0S IR e 3 e 58S S il bl 5
ey S s il glaokal (35S g s Sole
= Ol e i Al e Dl 8 A5 il o 5
= S (Sl b glailaie (65,0 A5 0l bl
Lol 3,5 aelin 5 danloes 1) Oliael OF 53 552 50 (lad1s
S eslial U aS 1y cidosee sladbnd 3 oL 015 sas
S Ll e al 5 (lailaie (550 A5 sl e
Sl b e s Sl aslllas ol s s oi el
sladkis glac sl aalles ¢l s (Metafrontier Production)
o=l s el eslanul Hi S L a u) g (6508 s
Technology Gap Ratio ) ¢} o0 GBI S Cos 5 b
Gaca ol by OF 5 1Y) Sl ol areiloes Wa0liul (TGA)
Lo 55588 DS e ol ol G ol
5 oo Ol 2 Olghool (8 Olam L3l slallud 55
aS Lol 5l Ll ol (55003 A5 b e Gosb 313
S Sa o GO IS BB bl Bl O g
2 Sl 5 (B 2L s e e GBI 55 Gbla
% S I L N L ARGV [P W W U S I I N
Sorel b 2l psete 51 05SE lis )l OB 5 e
adlas sl s ol asdlles 5 ol o eslizad Ol 4l s
Sleslen b 23 o1 aculoe ey oo Lol AL w0l 5o
(Bola— &5 — 5 ) S bl gloa s

o90) Syl & 5 (Stochastic Production Function)

Y\#



...Z&'ﬁ‘JAJ,JBJ.:b}' ‘_;\A.\:-‘})) 63}3}5}' J\SJCMJ}@J@‘J\SM

03 Sl Aoy Vo Sl eslizad b Ll 5 ey oS Cnlins s
Slesleal L wily o 550680 Gl cod 558 A8 X
o T 5 T 5555 Gl labols oslin a5

S
Df(x,y) _ TE{(x,y)
Di(x,y) TEf(x.y)
Al e So S 5 i Blas sl ses S
= S35 ae LK Ay a0 555 50 8 Sl
S 2 e Sl Rl o pl s Glate o
5= 2SSl ps etd sl il la b

TGR{ (x,y) = 0]

P P EE S PR RN PP ENCI
03 ol sdalin oslin 5 eslg as gamme S 5l 3L 554 5SS
s 53 Laesls 4S5 Slag ayls _dslas Sl & sed
U5 e ol 5 Sl LSS Sl eslicad L sl
O eSS bt i me 1S e L S50 26
Lacsls ,S13 Jeds sy Ol oo Lien oslizal LB Hlae
3l Oy 4 32 0B 1 (SFA) slss 55,0 w6 5 (DEA)
Ay e s Shes 05 5 asie gl AW 5 DEA Cila,
Ail e bty oled as gamme 533 Shas o g ol s
o el s el el a3l de 95 Slas o 2
Y g g (e Ol &) 5530 ale S5 Al
a4l oI Il s (S Jgeame > ol 5 sl
= 2L Gl sl S5y e ) s A
lad sy odsS ol e R ) eldes e s
oS s 1 s Shas i aesls 4e sems 0T 3 45 o
Ceal Ole (6 So3ll b e GMD “Lacas” Ll
S5 Sl eslanul Ly ladsly an a5 055 SaS 4y S o
C}Ja_.ﬂ plaslgas ol 55 L el L0 DEA
P 03,5 e S e e 059555 il
53 bty glaesls (655 5 DEA S Sl eolinal L 65,0
Loy pen @l nl b ol A 0IGT (6555 51 a2
oslizal b g 0313 4 samme i 5 4 525 (6l DEA 5l eslinad

A%

DX(x,y)2DI(xy),  k=\1,...,K [v]
K s she dls a6l oY oled amgs
D%((x,y) > D?(x,y), k=\y,...,K [¥]
o3l 5 o3lg (Glaas yamme 45 Lpd o 50 Ll ) =k
S3P 50 a8 sazme Sl Glas gozmn s M 5 A=l a Gl
Sl b gz S @5 5 oA BU s SO s
Sl sy 555 o o8 s e 0L )5 slads
cob X eolg SO e Sleslinal Ly Jpames U5
L oy 51 s3had S e d5 555) 555 s
VSIS LAl 5 Y IS L ol O (PSS
Oy r S350 5 o 2 sl (pl by il gt A 5
(2SSl ke 4 &S 5 5ed pasie (50 U S
() JS0) 55 o sdmios OT L a1

Sl LS baasy 5les S a sl Ks le 4
33l iy 25 (65 1 S OlF e LS o b (55T
U sl K LS slaasly walie gl &S
2 S35S5 SIS o VL Sl 3 (g5 00
4aS Ay e QL.’LQPJ;@@L"J T PR WP
Ol o 035 odallin =3l5 (g5lud pde 5 (55l 2L o8 a
St G55l Sas L Lkt (6550585 S
| Seslim sloa o lod 51 Olps a5 5tae oy 550
Input Oriented )! JJ/ oslg L (Output Oriented Measures)
s an | Seslg Laxls bl )3 .5 5ed eslizul (Measures
A5 gty o (S50 Gl 03551 s &

Soslg slaasls

Al SIS a5 L () S gl Seslg 8 Ll
(YO V) 55 o s 25 5 e wk
N
D (x,y)
sl oV (XY) gl LS elg b LS 81 dle Olse «

TE (x,y) = [f]



\YAY )Le/(JD r‘,..u}‘}.q::ww/r.ﬁ:jbb JL.«/‘_*,L@\:.»,‘_;;)}L:S Qﬂ}r}‘&

SLeMbl adias OLES A Sl 5 5 Aty sl sl 25 oS

SiAA b
odd S 5 slaesls ab n DEA Jue Wl 5 (55,60 2 @U
S oael  doe (sl o L = ZKLK badsly _sled oS bl )
5oslg sla s 5Lo b Tsdome sl 1 ol 5L (LP) Lo

(Y0 T oS Ll bty olad 5l i ool

Py
Max¢*,7j (I),
* *, %
. — . >
st: dy;+Y A 2 V]
®, %
Xi—X7\, 2o
x>
:OTJQAS

Ay e gl el Hlaie MxT ls i
Aty ol gl eslg Jlade N1 ls 0 xd
Il L oles (gl esliw Slaie M XL g 5Le: Y*
A=l L elas (gl eslg slade N XLy Sle : X*
sl o JS i 9* 5 a0y L] Sls i A*

dwsslde > A=l a gl s |)&@|)S(V)J4ﬂ%&
e s lad sty IS slacsls jleslixal b (g5 50l 3 CU L
e sl oy as e s (S 5SS e
ol L S 0 Sl S 0F (asiie daly e sl S
3 (LP) st (g5 a0l Jus 53 lacys gt &5 s
(LP) oz (a8l 2 Jde 53 Waos sdoes Sl (glas sams 25
c]a_.NJ_A Sl S cl_? 31 ealazal e Asb e Y
=L S s e 0l Sl SLE 1 ladsls (54555
3y o o3l (gl B

s pilie el adlas ol s eslinad 3 40 (glaesls
Sl o3 e 8 sliws) ol a3 S S @ slaesly 5 s 5
5 P 0 BleS Ol (P ras adgle Ol S (550

(B i Olomlysl glagkul s slaglaslE s (Ot s

Output y

Metafrontier = MF(x; B*)

Frontier 2 = Fa(x; B2))

Frontier 1 = F(x; B(1))

Input, x
Tobe 23 S50 @15 5 3P b RN JSS
5SS A

(Y0 1Y) o5 o by (S35 5SS

SSPFS b g Mg 5
Slms sl sl g Al Lk glaesls folsk mlaw S|

s gdd g Aty el gl DEA Jue st (65 540l

NlEle)’;L (I),
t: —0y; + YA >o
S ¢YI k [9]
Xi—kazf'
Ao
OI L aS

A1y el gl esliw Hlade MixT s o yi

A1y el (gl eslg Jlade N1 ls o xi

Lk slaa =1y olas gl esbiw jlaie M XLk s 5L : Yk
Lk slad>ly olas (gl 5 esle Hlaie N xLk o 5l Xk
ML&JJ[KM‘(’)} LhQ)ijXl )L}f}\.

Gl -1 5 S e el Sl b s S5 25010
)JJ_JL;ACA_.NJMJ}UMIALM)MASCMJeJLZMW
U G oo 355 a2dls &S5l oalg Jlde &S JI>
50 Lk (gl el s (LP) ot (63 a0l allis o
LPJ_A.JJ_.iu_»J)(kéjj_S};QCE_M): Aty ,n)
Ol odas LA Sl 0 uS o sl G A 5 ¢ slasls

YA



...Z&'ﬁ‘JAJ,JBJ.:b}' ‘_;\A.\:-‘})) 63}3}5}' J\SJCMJ}@J@‘J\SM

selatl sy a1y absle B pas Ol o aS (5 V/TAQ
abgle G ae o SYL ol eyl ol L el 515 Wlesls
S ol bl 020 VLol 5 o5 sl
23 S5 b e il e e Bl O ae Ol Hlire
ol i 5 lads s sl bed Ot Sl (b Ol
SLaitul ol o BS54 le b e s Ol
oo bl 4,8 g sl s akd 5lag 5 B Ol
I3 G Camdy o Lallend plo s ol A5 2
SIS et 5 Gl ot a e Ol a3 511
Olgial ¢ 3,5 Obmlis3 bkl & by je o35 0 5V 55
ol 53 B Bl by e L5 oS ol DLl
et o5 A Sl G5 S e Ol a1l Lapld
o eeS LI Ol 5 55 Slenl o 5 A I 5
A5 5eS0le Ol 02 e e sk 4 Ll s,
5 aadlas 555 slaokul 53 gl 58 uj)).a sl 4
Ppeddzp mls s A8 0kea A eslinal (bl s
5 OIARY s Slsls Flie das e OLES Y s
72U et A5 5le D5l e He 405
Jlax! C]d_.w)J andllas 5,50 Okl 5 03 0 I8 u.ui)
oS b Joolm amS Gl 50500 35 Lla 3 ) Sl kS
SIS 4 2ls 2y (sl e M Sl okl
Ol s sl ol 5 1 oS sls 0L (Sheffe) ais las
N U I PV PO AP S PO PR PR YO
Olgial 5 Ol g s S iman 3505 3 505 (SHls S
L]l bl el s rme o2 O 51 a8 oo 3 30
Sl el Sl sae
S 5 Gl (550 S W et ) e gl
sded o3> QLY Jsdar 3 DEA s, L (g5 el b ] 8
b oS Kl 53,5 e 4l oS &S0k ool
Oloml3T Ol 5> (Glailate (55,0 ) 5 &b e Jol>
Olus V SIas b oV ¥ lus 5l oS dsle o/ATe 5,5

Ll s ol g ool 9/YPA L ol 0T Jls Ol ol 5 5,05

ARRN

S ledbl il e 33 5 ol Ol = Olg Olgina!
Sl s g S0l b slaa sl iy Sl
Ao S =NYAY Jla js S 5 S sxs slag,lsslS
sy 40 pod SLallwl Sl ) dny ol sal ol 3
(Gm2) 5528 il bl g by L e o (s
S iy IS il (s 5 550 e b
I (g5,sleS sl wslhs Sl s glaolul 4 by s
GAI 5 s A3 T 5l i 6 same 3 Lokl (pl s 8
sl Al glaaal fw IS sl sl Ll s | 528
Sl 055 4l o 5 VYF (Oledlbl 3L 5 )l 50 i 51 dny
Sy P 5P Ve AYVF VY PO 5 sl ol 5l eS

Cou bl
5035 55 ol e A s Al ) s
2SS et 5 e Gl |y B ae Glaelg b s
adaSl 45 a5 S 0lan das o Ol andllas 5550 slaglin
S ol a Gl S s e i 51 S
oo s Ol 2 5 Ol glallinl s 5w o3 0l
W5 5Slbe b 33 O3l il 5 Ll (6 i Conds
S Sl 53 G S s a Sl e b 3 FI0eY
Sl i a0 ,5leS 1 Sle Ol (2 S 3)ls 3
O o gladbal & by e o5 5 @ A5 23 5 o
Lo g 5lmn e Slls il e (35 Ol 3T
3 Ol 53 G5 ot 5 a Sl & B e o p5lS
aS Lol e o teS aallae 3550 slaglial sl 4 cs
Dot ol et A5 e sladly Sn B i, S
T OO S WP WV P\ I GO [P IS S JUOSP I CO S S
TR R | SN W U S S NP5 [P U LR VAL &
O A 51205 1) e 5 2 Gl a0 LS b s
@ Lol 55 M5 e 5 o Gl e b 5le
SYMA AV s 5 an B3 olaalsl 5 olul =



> a,l.o.&/r.nju; JLA/H@\L&}‘_;})}L:S dﬂ}r}‘&

VWAV 5l / (i) p g 5

¥Yo

s M/ VVA/A AAA/0 IRNVA VAb/A 400/ 4o /e INUVE VROVOAS SIVALALL
#e $\\/4 ASA/A AL \AV/o S bA/\ AbA/A bho/o AL\/e O/VAA0L \/AQA4A
a 2440 AVQ/A AbA/\ VAV/A YAV \A4/Q AVe/o VAL/e OV/Ab\AS AAAAASL
=m0 A0/ Qb/A \A0/\ VIV bLL/A AAS/A Ad\/e AbA/e YA/AAAYDS Vb LVALL
Fe 0o 4/4 AA/L SV AAL AAV/A AAA/A Q4 o/o AAo/o 14/\2 440 /2B |
Casals $be/0 VAM/A SAM\ 04/ bA4/A 24414 oA/ A4A/e VV/\QA4A SAAVOAL
1570 o AoQ/A Wb/ Ao A/ b/ bVA/A AR/ AA\/e AdA/e A/Q\A 4o\ A/Q VAL
A o< 0 A [aaftakeuls il o< 0 A o< A Ialtmieals
a6 G0 5 9 (D) 09 w2 ¥ (D) 2 0@ () 2 ()

e Fir o A 9 &

e s e

e e i (9 &

e KO A 9 & 0

0 ol e (9

<rép \ &ﬂjm«.ﬂyxﬂn\?_ﬂ_ﬂa\ﬂ_BMﬁnﬁna%&ﬂj oS o @ & (19 o L oK D o rn0dS F e E D



...Z&'ﬁ‘JAJ,JBJ.:b}' ‘_;\A.\:-‘})) 63})}5}' J\SJCMJ}@J@‘J\SM

03 i 38 iy 2 l3l 4 i A5 Ol (ANOVA) il ylg 56T .Y J s

B Fobl Slae :Ske @bl ey Sl per e
°/ooo O/AAY Y¥/oYY 0 \Ve/NYP Lol Ol oD
Q/VY e VY AYV/YY Lagleal J=ls e
vYY ¥YoV/f5o JS

adlas 5,90 sladbial 5 5P 8K BIKE Cod 9 2 2,8 ¥ i

S5 SS OBICE Cans Sl sl el 28 S Gladlaie 550 5wl ol 25 oS Lok

Shrs Sl Sl e Sl Sl Bl oSl Sl Sl S Bl S
o/\YY¥ °/fof o/YVY \ o/Yol  o/QeY o /YA \ o/NAY  o/A¥e 3,5 Ol
o/oqY o/FVA o/YYV \ ofoVD /YYD o/Y$) \ o/VFY  o/VYe Olgial
o/o0¥ o /YEA o/Y\o \ o/e0d  o/0FF /Y oA \ o/YOY  o/NOV ole
o/oSY o/$5¥ o/YYS \ o/oXY  o/O\Y °/Y\4 \ o/efY  o/VV) oll =
o/\of °o/$Ye o/Y\Y \ oYY  o/YAY °/YYe \ o/YYY  o/VA) ool
o/oq¥ YN o/YVO \ o/oVO  °/0A0 /140 \ o/YOo  o/APV 55

545 glaeslg 5 Joalge Sleslinal L (35 Ol 3l
L Jsamme o3 Po/f vt b a3 pe S5
($I5S5L0) 50 5855 5l S0, b oS A e 5
S CU{ PR W % U COOVR P J
Soe Ay @ e ) ol b LS Sl
s b Ol 2 Ol g Olgasl aplal s (gladais
S0k .l o /APV 5 VAY (o/VVY VOV o /VYe 5 S
OLiss Lol diems avylin 116 8 o1 ol i o531 S5 &S
OBIS Wy sl o OIKE QU 5 Sy 5 4S L o
o3lg O e il 0ol daplul ) LIS OB US W g
o A g ke v g jsbas Ol o (S350 o kS
WY 5 YV/TYA/A Y YA Ol ey Waoliad opl 55 o3 5
ey 53 5 OBAS W g sy edaline s il5El Ao s
Slipt 5 Shysst Sy s Slime Glasls ool 5l eslizd
s laoslg sleslinal osmi 5 Sy 5 Jre 5 o e (001
1P LS e DS A5l e by () s s
=5 e Sl ol 8 LS o Sle Sl S5e ud g

AR

Lo ssb a4 A5 leeslg 5l pasie Olpe 0558 4 L
oJLd.I_.N‘LAS.,\MSL;d .,\._.J)S b L;jﬁwﬂ.,\.inmjﬁl\v J}J}
B8 A5 Ll S e s se SIFESS 5 eslg Ol (e
03 Bt O3l s a5 sladsly s ojle &
Wﬁﬁ@jwﬂ;b}f‘fﬁdwd};ﬁgb)}«a
ey adleie LIS gladsly bodsly s il s s
}“ﬂ)_}—’. o gl ‘g}?‘o‘ﬁdu}@fﬁ_’”‘j‘ ng_;aj.@{
sslazal 5 Jre W5 Sy pde calae GlAE o o O3l ST
Al LB o, 5 adsle @ SluiS oy 4 A5 slaeslg
}uaJL@J )‘J,I..L_;Ja.:l.d.';w‘ Q}Ju Jw‘jsk;é Lh.)\?\) Ol U‘l|
Las ol st A ‘Jﬁyéj)lj'&:ckw);
3 ol s OlamlsT ol s b LS Sl
cwl_.ﬂ‘ kJ_>|J_: S sl o/0eY L(TE*) 6);&:‘)3 CU M
o/fef Olwl sl 55 (TGR) (54 58 BIKE Cnd Lo 56

Lgﬁdi}l_fu&))ﬂwdubbﬁaﬂgj@.wl{&



\YAY )Le/(ul!!) r‘,..a}‘}.q::ww/r.ﬁ:jbb Jb/ﬁb@uﬁ}dj)}w Qﬂ}r}‘&

o3I as U aidate 0 odsS a5 op SLLS b adlaie S
Laoslg G pan Ll 5 (5550 mlaw iSOk Ol 0
Olul s oL w\ S sls plis GLU .sls J”i‘f" B J»"J_,S
lahﬁj'_; C}L’@‘).})JSL& cM).)Y/\Lh.«:);'.A)}]GMQLW|
)l_llé) A_L:A)')bé_sgb 6u5‘”)ﬂ°ﬁj—<)3)—?”“—él§—‘j’ g)"‘
4;).)\.} 6‘)})}6‘)}) C,\iﬁ.)_éfk_ﬂ?é)).} budb‘.ﬁjlj
éb)@fﬂ‘)\ c.)l.é.'l.».u“di:)jﬁ: S ke 4& .L;J)J S ke
V..__,:...x_'?}@jé“ob@j‘cbm\jjls&)ﬁj@ﬁmc)'lIM
L5 2L e Sl ool sty b oS &S LT

et 3 G (pl 03 AL e aslie LB 2 sladae (6550
3 SIHIEN B Lo S Sl il S b
eSS s Shes 5 A8 (555K sl Lagliad el
doal g Olis andllas Sl e cpl 51 Lol ol s ealid
L Laoslg b pnn G331 0t 353 b i (5590555
5 aS sl ol cl_:; sls Gl a5 Ol g e o3l s
S SN e a5 e SIS paw I O 50
S byl | S5 5 Shes 5V e Ll s
3, Ses op ol 45 3,5 OlulydT ol s Aoy YA/F
;l_b:)‘ é‘ﬁ&du)&ﬁb .J‘.} J:,.;bﬁ‘ C,.wb‘.} b M
i g ae BN 335 s 5 S 55 5 SIS e
Lu:ﬂ:bw‘);ﬂ‘b(&‘}_lﬁgjﬂ—pdﬁdﬁ.ﬂ)@uum‘
35 se S5 5SS Bl Sla sy S SN e S

Las Cawsas 1y 5 slags ) eSS @

@/FY0 5 an S slaobnl 5o 55 56l s
sl Gl o S E /040 5 o/FAY (o/OVY (0/05F
RYAA A GV A VRGN VR VH P UG I C O SCT R < W
33 Gy ladsls pl sl ol o/PAF 5 /8Y e (o/88Y
Sheslatal U 55 5 ool bl 2 0l Ol (slapliul
sbi s eSS e SIS s el 5 elss
1) Jsas Jo ;3 PAIS 5 #Y (£8/F VNV CFV/A Lo gie
($395550) 50 3355 5l o, b oS LS o M5
33 5555 BISLE s Ayl A g izl
3y SlLaolul ol ply col anslie LB Ciliie clagliu
3 S a WS e (S 3 Shes ol 1) addllas
g5 o e
Ol by3T clgionl ¢ oy bl 2 33 Olgs

Slpmed 55V Jadar 5o podie ad sl DB L s 5l
A5 Ol Bl 351 s5 5 Ol Ol 55 &8 &y gmpds 3505
gl 5o mlanS bt (gt SIS ) o il
2 o R Sl B s Olie 5 08 (65 5 2l B e
G5 Al o gznn (55 O Rl 4y S S5
D Cmiee aiaay 3 Ladliul ple a4 s Ol g5 ol
ab g e Ol (l 3 SsSB4 Ol g Ll | (6 w5
s Ol ol 3l ol (s 58 s i 3l
crostice 3l (6, Se gl ol Jize 528 gaolal sl
S ol S g 528 SR sdas S0 4 (S0 5 ok
S Vs K 5l Slades glaasl 5 Sajels Slads
el andllas 3550 GOk plu o Okl ol ST

Olslgdn 5 (58 4z

Ll o al cpl s S jaseie aiban o QBAS W5 0

YYY



...Z&'ﬁ‘JAJ,JBJ.:b}' ‘_;\A.\:-‘})) 63}3}5}' J\SJCMJ}@J@‘J\SM

eslaiul 5 g0 @Lbe

ey DY as gazma Ol 5l 53 Lyl 3 ae L, g glall o el plas s IYAY I5BIS o 58 Ol )
Ol b 5 Ol o815 Ol (55,5LES slasl ¥ g5 il &8

a5 4 LSS il i (5t slalaslS 0 B 5 A b ot AYAY L el e 50 o T
Ol g 5 Ol o851 Ol gl 65,9las slasl a¥la gy (il 28 ey OVle 4o sams

s (550 anlllae) o gladly jy 5 A5 gslaBl o)  VYAD LG g ] & Olilaas .y “p (SHEE gl Y
YoV=AAY ()Y 0 1o, 5lS mbas 5 psle aloes (G35 out3 O] S

AR5 (5 555LES slatsl )| ol )8 wal 0L s Okl 3 0T s e Jolse 5 OIS S ATVD b os et ¥
i gove

ool Ol s o slas,laslS i a8 aos s OIS et oy 0 ATAY L L5 £ Ctdbfs sy 0
AAO-Y ol Slin « oS 5 (S50 g asliofs g canw 55 5 (55,5l slall asllas

S (53,58 Ll W it IS sl 0L sl Ol (6 SIS LD s AVVE o (Sl g S
i gove

$3laBl glacaulw g la o aeldad ()50 5 W8 omio Gladsly o8 LS Sbsol 5 e AYAY (O (500 Y
M e—44 (Y e

3 Sroteln Sl s v so id (600 arflle ) Ao ol DY pamms (ool ) 0 NYAY DS 5 e l5 B A
(Sl el a5 ls s sl Sy e ¢ (55,58 slal

s

o

Ol ol 5 Ol o831 Ol ) (3,5l

11. Bakhshodeh,M. 2000. Production efficiency in Iranian dairy farming, Ph.D. Thesis, University of Aberdeen, UK.

12. Battese, J. and D.S.P. Rao. 2002. Technology Gap, Efficiency and a Stochastic Metafrontier Function. International
J. Bus. and Econ. 1: 87-93.

13.Battese, G. E., D. S. P. Rao and C. J. O’Donnell. 2004. A Metafrontier Production Function for Estimation of
Technical Efficiencies and Technology Gaps for Firms Operating Under Different Technologies. J. Prod. Anal.
21:91-103.

14. Bravo-ureta, B.E. and L. Rieger. 1990. Alternative production frontier methodologies and dairy farm efficiency.
Agric. Econ. 41: 215-226.

15.Coelli, T. A Guide to DEAP Version 2.1: A Data Envelopment Analysis (Computer) Program, Center of Efficiency
and Productivity analysis. Department of Econometrics, University of New England.

16. Dalton, T.J. 2004. Indivisible and Spatial Components of Dairy Firm Inefficiency, Paper prepared for presentation at
the American Agricultural Economics Association Annual Meeting. USA.

17.Fraser, T. and D. Cordina 1999. An application of (DEA) to irrigated dairy farms in Northern Victoria, Australia.
Agric. Sys. 59: (3) 267-282.

18. Gonzalez. M. A. 2003. Market-Based Land Reform and Farm Efficiency in colombia:a DEA Approach, American
Agricultureral Economic association, at: http://Agecon.lib.umn.edu.

19.Harsh, S., C. Wolf and E. Wittenberg. 2001. Profitability and production efficiency of the crop and livestock
enterprises of Michigan dairy operations, Staff Paper, Department of Agriculture Economics, Michigan State
University, http://www.Agecon.lib.umn.edu.

20. Kumbhakar, S.C., B. Biswas and D.V. Bailey. 1989. A study of economic efficiency of Utah dairy farmers: A
system approach. Rev. Econ. Stat. 71: 595-604.

yyy



\YAY )Le/(ul!!) r‘,..a}‘}.g.’v-ww/r.ﬁ:jbb Jb/wb@uﬁ‘,‘_;j)}\.is Qﬂ}r}‘&

21.Rao, D.S.P., C.J. O'donnell and J. Battese. 2005. Metafrontier Functions for the study of Inter-regional Productivity
Differences. Working Paper no. 01/2003, Center for Efficiency and Productivity Analysis, School of Economics,
The University of Queensland.

22.Runsheng, Y. and R. Yin. 1997. (DEA): A new methodology for evaluating the performance of forest 3.

23.Serrdo, A. 2003. Agricultural Productivity Analysis of European Union and Eastern Regions, Paper prepared for
presentation at the American Agricultural Economics Association Annual Meeting. Canada, at:
http://Agecon.lib.umn.edu.

24, Sharma, K., L. Pingsun and H. Zalesk. 1999. Technical, Allocative and Economic efficiencies in swine production
in Hawaii: A comparison of parametric and nonparametric approaches Agric. Econ. 20(1): 23-35.

25.Tauer, L.W. and N. Lordkipanidze. 1999. Productivity of dairy production in individual state. Paper Presented at the
1999 American Agricultural Economics Association Annual Meeting. USA.

26. Viitala, EJ. and H. Hanninen. 1998. Measuring the efficiency of public forestry organizations. Forest Sci. 44(2):
298-307.

YYY



