VA=) YV Oladen /WA 5usly /YA o jlack /aletia Jlos /o) yal (59lail (slguiia 933 dolilund

Obwha YUl ) G s 295 SUSS pubs dda 3d (LU (L))

(SB3Las ) pe YhyS)
IS R PRVSRT

* ng‘ °"\:t'>5

AYAO/D/NG b sy s AWAFIV/Y b)) s

LRTLEY

SlF oo szl o 5 GlolF Sles] 1o G muist ST e 2l 5 e mb s ) 0
j'/‘)}‘é‘;"w/cf/}:’ o] ol o),@‘jw/,,.ﬂ» uﬁj)j/oaﬁl.u/[g () 77")‘_,’_[;})/; e (S0 ‘_,’.u.)//
o o 00litaad VIAN=VIVY o 0,50 oo Glulys Gliw] o arjor <5pd o il sloosls

G & Sl djo b ko (Sl oS o 5T g 4l g o 45 A0 o L oke] e 4 il
ol 0de .Aw[;u_n i ol b Codo abal, (o)l oS i b e Lo S oz g L) L] il 0
rSilo 400 0 L ygi50 (6 GiTd 0 |y ol I iU sl sz apo g iy j2 555 (60,5 S
DUl Y oy &5 il o 1/IA Lol 3 Glisl 10 G s jsi SlgiS b by gl dippn S ol
20 o Gl iy pl aije a0 )

C33.194 : JEL guisainb

W )y slaS - anie oS elide 4 o o35l o Bolal (5550 @l i gulS (519
.QL...l):; Qtl.«..."

e swgd 8 olSiils goladl g (s ol pale oaSials JLobiwl .
email: mfalahi@yahoo.com
bzl pole wi | Lulis IS 4o
email: vahideh ahmadi@yahoo.com



Oy Gl 53 @53 &35 98 SLACS pudi A (418 (b)) VYA

doads
e w)ls olatdlul  S5e Jelse alS L oS ool bLsl g (ol G el 4 3 St
Jelse kel 51 (Kol T Olsiin iz 551 0058 (52518 @ 425 b oS el 5k 5 Ly
e 2395 5 9g G 93 4 )9S B Sato 35l Ol 5928 (g3latEl dngs sl
ol 5,55 50 (ool> Sl 9 ol Sl enS i b S0 LU s 4 5 s i sdse
N85 p ¥ az g 5l sobaie Gl (b s yaelip pllas and g LeeinlS” s @ aililis Lol
el 0395

SISy 31 (S 5o (S Gl sl 50 9 B Crio )0 @8 i oSl (ab et b
598 SLEl a5 4 VTV Lol i GRES 7 el (ot i 0 095 50 ) a5
S 2 )LSleny plore & iS5 cnl aiiS oo cdled 5985 0 @ <820 FY b 9STee
ey B 90 5 ais Slamsl g LaaSi (6, gS 5 ol 15l ot ailig cslaiate
\'*‘-‘:’L?;s‘ Sloeage 1) (S i

I il al ) G S ATEY olo ol 5 58 lul 5 (gladhate Gy &S b Ll L
5 Sy @loyi8 a8 Slemliw 2t b pllan AYVY Lo 5lcd ) 055 oy atdly lojles 5 pomate
B2 o @35 S50 ez 0STen w5 T sl (al ) s S 8 Gl 13 Corio
Tt Sallab Jsiiie plls il s 5o

Loools coiigy Jdow hg, 90 3l golasdl Olurwie ol )LS aculoe (ladlas ST 50 059
ddos oy 3l ookl Uy aslllas ol jo 098 oo oolainl \:(SFA)GéaLaS Sy Jeloi g r(DEA)
D8 @il 25 Slelz bl G msss WS H0 ane LS 5 aue 2 (SFA) Solas 555

Lo a5

Joasm 5 adsi 1 o5l 5 o515 5 o3b sl mys2ad 10 olsie b slallia s (Roberts, 1986) 5,
S5 0] oamxie SYL) sogas 5y &S 15 50 anin bl 3,50 5l ool U 1) ba sg>48 0 ol ¢/ 5
Mk (350 D04 H9iS (] )3 3 LS L Al 4 Az g b teul 00 S auloe VAVA L o

B0 o PV o )lod iyt St saasd aslial -
N oA AYVY lul 3 lsl 6 cario azes |5 -

3- Data Envelopment Analysis 4- Stochastic Frontier Analysis
ObeliZ 5 552, plalm ((Jlod plul S bl s @ plul S bl s 5158 o 40 b ye anlllas 0,90 -0
Slioe (29i



\Y4 YA & ladis /)yl (5LaiBl (5lgatia g5 dolilind

aL e b sl sl B (oS (oo w1y odasss G 5l ey o555 2 (o)
Wl o regd H0g oul il gadei 5 el DlgglS ool Ay 0 S JBlas (gl oalis )l >
Slgs Az 30,8 Pl (sl qjes s JUT Ao ) 595 5 ailep slaosled L Litslo Slgglss” ()l
0aSTy oldlse blod 4y ajldy ol aSol Jdo 4 ailonss § oS 5 bigms b 9 YU slajlidy
U’“S)”"M é‘d.x.’:'j (é.xjo J.JLQW)) LQ)" a)‘J.J ua}.a? O LQ,‘S)M: LS’G"?“’ uLMaW 1 n&o;@
B G adpe 5 anje ol 50 Sl ond I Llod an e ol 0 og n leisgaze lyie 4

el ool a8 3 lai o 3 Jelse

sz(Pp, B By, Py 01, Oy A, N) M

SlyglsS o 1 (g0 si 5y 00les o Slpsend S PMBPD P ‘PP ol joas
s YL slajlly s @ Oy s O 515 Gaped 5 @i G50 aibo s JU! (a5 ailopos el
el (308 e slass N g tas e blo s o 29595 asthaie ol A ¢S st 4y dygod 5l

@ bayo slots (ol cpl 5l ookl b g oo oolail ‘SBJ....;'I)J &b 5l e b oyl sl
0033,5 5,91 o3Il 5 (puS i oST5 (Jgeazme o515 A Cond 203k polie g by 5l alaS o
e Jelge 5l S piie 1o (Bas Jgame Glime 10 LilEl a5 sas e (las sdel Cuws 4 s ol
oolS sz BB SIb cslaie ojlail g (08 i oS15 a5 b )0 w0y awsie anje talS
el a5 a3

g auye b’ olae b sldlis ;o (Burnes and Wey-man Jones, 1996) 3s> eus 9 33
ST anie 2y e n fhe Jelge (Bl 550 BKDE2 @i 0 4R LS
GlsS 2 anie wiles S cwyp 1) 1AAY-1AAY g VAM-VAA . Slej 0,50 po LSl G mojes
il 0al a18)5 5la5 00 5 b S jpe 4 adlae cnl )3 5 s

C=f1Y,Z,P,P) 0
o ol [0 Jrslse Jlo s Z (S yides olocss) ool ¥ taujer JS anze C ool jo a8

PooconS i 151,55 150 Jbsle (Jaml cud b aSes Job Lol jiSTas o Ligos ain 55Ul
SO CRP TR RO PR PSIONE

1- Translog



Oy Gl 53 @53 &35 98 SLACS pudi A (418 (b)) e

Lase ol bl sl ons szl Soludl s a5l s sleiS o auze &b (225 2500 Gl
o9y 90 Sl eolaiul b (g5 4 miled e g (OLS)‘JM Sla e Plas og, 5l colaxl
b Syl mls Wlows,F 5yl (GLS) adlpross Slayye Jila> 5 (ML) sloxtal, Slas
wlys aen sln 1) Jod JB ooyl (OLS) Jgone Slaye Jolax (o9, 5l oslinul b anyje
@ S 3b 0> b bl )l Sl 4l el sl i JUil cod )b 5 bohas Job slstaley
2 656 gen iluopas & oud (5 pFami I il oxile i g (Siluisosar | LS
anld 5l e mer lesS o ol K0 O)le a4 el ailas adg anl 3 o boolys puilejle
Ailodgai oo Cdled LIS & a0 4 55 (5l soga>

&5 A4S 5 0ado gl anze LIS polis » LS P 52 @i g5 b on Sl
Tl dass @i95 258 4w b g (ML) glazial, 25l g 5l oslinl L ysuie sl 5 asjm
oS ol ools i sael Cews 4 gl Wlowys 5 85510 2L > 6l oles 5 P alaine Jloys
odle 4y .l ailas S e3> auser £o5 b slabaly LoaS i 80 09l anje )5 polie
b )90 5955 (0l By @is @lie o 1) liie S (AL slapz e pe s9zy lagSIl (l ales
ailosls I3

Blo 10 690,40 sledslis “lsie b slallas 4o (Salvanes and Tjotta,1999) Lszs 5 5ilslle
Sl 5 (5 90 e ey polie (et pbaie 5 (G @8 SO 2 S8 lesliw iz
L aslos, S 051 1) uleiie 5 o515 40 Camnd (235 e olisS anso @l sl oolitnl b 32 o
im0 4 B g DdeolisS an e )l )15 e w55 (Soli eole) St S aSl 23
ol oals a8 3 b5 s 5 Al

VC=f(Y,NW, ,W,,F) ™)

W oS 9w caosd W (S st Slaws N (3206 atimn iSUl o) o0l ¥ o)1 0 a8
el (e 5 3.2l 3 2l9p bglas 59 awgio) goje5 bslas Jsbo F geonds 5l 5 5 Ceasd
oaliil VAN Jlo 30 595 Gy s <8 20 Voo 5l JSiie liges 5l 50 @l 3500 61
o0 Ao wlidie 5 o515 4 Caad (203L polie «Saludl s 4l e @b 5l eoliul bl says 5
3 0l 2,50 S8 el jol, eledia g 01,5 51 (56 (sla s ad o 257 ool s & gl s

Dgai 5eloe T g 5uSilee o 5xSilee ) abal dn jo an e b LiiS Ol eesl gl el sols
Y Y

1-Ordinary Least Squares 2 -Maximum Likelihood
3 -Generalized Least Squares 4- Half Normal
5-Truncated Normal 6- Exponential



AR YA o jlach /() 3t (suleaill slgelia 95 doliliad

s S5 Dglie i i ol 50 wliie o Cod (203L aS0im0 o yLid gl .ol 0o 5l 5
P8 eolpli S e cllad el & G Sl (a0l 4l )0 595 B s SSS IWY
5,5 5 0 5 50 sl e Sl 5 ool | 4S5 g o9y e 3
auie ol e b gldlie ;o (Filippini, Wild and Kuenzle, 2001) 3565 g abg ¢ ciolid
&b Sleogad (cuyp Gln C(Bolal 5500 05 698150 g Bp @i o o elide
iz o lailaie Dlogas b 00,8 pasie 5 ol § o154 S B33k o> 45
3 JSite ladgas slae (aay iles ;S eoliiul (SFA) Bolai (550 (g, 3l 32 a23s slesS 15
Az Sl a8 S 18 000 VAVFVAM (Slsj 0,59 )3 g (2 je8 S 0 03
il ool 428 5 5a5 0 5wl Ojso 4 jrse SliS 20 (Slilee
AC = AC(Y,P,,P.,HGRID,LVSH ,AVGL,LF ,CD,AGSH ,FOSH ,UPSH) (!)

(sl Jliasl celw SlgekS JS) solin ¥ icelss lgolsS 1o bawgia anze AC (] jo a8

e A2 (sladn) mtew 55,98S Sl ot i 5 4 UPSH 3 FOSH .AGSH
i LVSH L 5Ly U g5 lio (3505 1z sl ilme poite HGRID (b sl
el b 5 b 0aiiS B s ya B pas bawgie AVGL gl 5y b gows ais =Sl
sl 00335 3,51 S Al Gobol 5 s D90 4 LS5 Gl bt 4 ie s

AC=B,+By+B,Y" +B,,P, + B, P+ B,HGRID+ B, LVSH+B, AVGL+
B, .LF+B.,CD+B., . {CD) + B, AGSH+ B, ,FOSH+ B, JUPSH+U, +V,

()]

Sl e Blocs oy, 5l eolawl b o S ol ol ooy 0,91 5 atsjo 6ol aw anlllas ol o
P95 3l edliiul b 5 (SFA) (Bolas (5550 () 5l ookl b 61 (rogn 5 (eagd 5 (OLS) (Jgone
sl 00 3,511 LU 52 sl aled 5 Jloy desd e
oS el 00ls LIS Gudsms 530S G qis WS b aze @b 0yl 5l edal s 4 i
e jlogne 60L5 (le 4 g ails 1) il 5 50 uodle oSl a2 50 (63,5 ol pS idon
s8I 99 5 5L (OLS ) Jyame Slaype JBla gy ko 051 65501 )0 )b pd pie ey
g ools Cawd 3l 055 S5l e ccu o I B 008 o g oS sgzg a5 T ol Koo
Sire 432 558 50 Slead 3yT LI polie avglie S lay (2alS S baasy e cnl by
(ol pegde e ulus oIS e3> 595 59,8 4 s a3 o)1 piolae a ol ools jlas

1- Load Factor



Oy Gl 53 @53 &35 98 SLACS pudi A (418 (b)) ry

5555 ol Gn @i mlio o 1 Gobike 5 o515l S5U la gz ad o sgzs ool Coss 4 @l
el 00l 1,3 _x,_.L 3,90

" lee b slalis o (Filippini, Hrovatin and Zoric, 2004 <55 3 sl ¢ umlid
Sloy 093 53 1) 5955 (ol Bp @i S0 anje QLI skl B2 @ SIS s
SlsS 2o S an e alesls 13 cw) 5590 (SFA) Bolas (5,0 (g, 3l eolatwl L Ve v --139)
el ool 28 5 5la 0 b &b Sjge 4 B &8

c=C({Y,pP.,P,,CD,LF) *

laed sy an P g P Lo cele SlgolS cos posbiw VS anje C (o a8
5 gy botas Job as 08 e oo Comd) S e o515 CD oo g )5 (59,05 (oo
Fodlial b jope LS 1 (550 an3e @b (2L L Pl > (6l Jloy dosd @5 22 L

el 00l )9l 25 Dy (S oW &6

C P
Ln| — |=a +a,LnY + ay,, Ln—++a.,LnCD + a,.LnLF %

c Fe
3ol sl g8 1o 3925 wlidie 4y i (235L polie (opl 5 ogdle iius o sxe (55ke]
el 0313 1,3 0l 550 L3S 15l o 1, elide

S Sl ¥

Sladie iSla> @l ol 1) 09d o0 i 85 (5500 U lie 4 odgi 05 olasll laey s o
ooy JHB Laosles l (padete palde 3ok 5l Glej axly )5 oS wiS (o0 patin |) (Jpaze
@ dds cnl @ @l cnl ln e ke 09d Olo Sl oe s ause @b Sl el e oo
Sire 3 ald o 5l 09 slaesles PBlax 5l Sl slaan jo Bio 4 2500 00 )5
oS oo Sollad ange e YL L g pe 0 ol o ol elel &S (g ol el (e s
\‘°9*i"s" )5k o o8y o (oed 2L lse

5 955 5l 8, Saledl L a4 w5kl (Farrel, 1957) J,5 asllas 5l s 05 4 LIS (s 505l
S gl o5 el xS s ol)LS 5l sleslw oy ya5 (Debru and Koopmans, 1951) jiley oS

A -2 {Cubbin and Ganley, 1992) L5 5 ;55 -)



yyy YA o jlach /() 3t (suleaill slgelia 95 doliliad

LS o llys 8 Ll 0,5 S| parass o5 5 8 o e g0 a ], S solail
oo o 8 ol LS ams o Hlas laeslys 5l cre polie | Jgame iSTas o9l Cews 4y o )
bl hls alS 1) ol (5,51058 5l eoliiul ogms g g5 50 Lol (o danlia 1) o)l s
o S | s Jgamme Glie ol g (g he (slaosls asgare b wilgy oS Coul (6 5VL (23
Slegos o Laosly jloslvl ol ol S obly (parass ol )5 .l adsi Lalls Lo
S ool pogpe panass QL5 IS g0 uSaie S5 ()10 5 (oo Slaieed 4 4z b g e
Jilas g aie (5i,b ol 51U aes o LI Jolse pl cwad 4y |y adgy Jolge aigy arass
SolesS s oS fu_L»' Gyl p lpdig, sl oolaxwl b )18 00,5 sSTus ol dgu g
T5,8 arubre os &jgo 4 | 1S ]

5 Jo¥ 5] ¢ (Meeusen and van den Broeck, 1977) Sqp 0 olg 5 Gpwsan ¢ )0 51 o
Ol @l 0,8 50 0 dlde g0 ylojes Lil L (Aigner, Lovell and Schmidt, 1977) ol
6..5]: Sl alex Lisle QUT lawgi ouds o)ﬂﬁ NI JRRRANY ‘_g)l.lfd.‘xblg: |) 3% @‘y gat
S o 0lg 5 Owame Dgr 00 Gt (28U 5 Bolai Ol il caisS jasie ¢i> g0 4
sr &L P> 6l 1) Jlog ansd 5 aled @ie 99 a5 Jo¥ 5015 oled @9
SFA g, laws ,0 1) allis yeogm (Battese and Corra, 1977 1,65 g (mact U1 5l Geo 50,5

@bl 5 5 Sles an slp g olezel BB analed b wus S coge | giali slaosls 352
Lg 2bo,y sboj oy S b 1) oaiiSadg 1o b asslu co j0B 1, Lo aosls ol .05 pal 3 Lol
BT 50 5 sode Ae amd 48 oy |y lagSl (ol Las 9 0,5 L0uiS anslie wlin sleally o
,8LesS (Cornwell, Schmidt and Stickles, 1990) ol 5 Coodsl ¢ Js3,S ygzmen  Sliioe
T 2dl g (VA0 §VA3Y ) LS 5 ey 5 (Kumbhakar, 1990)

52 @LBL L pleyen (5500 wdsi g (oa8ly adgs (o Dol e Bola (650 slagSl 5o
01 5 i 2l (55m el 31 S ol 5 Shos 51 %08 e s 05500 ol (ol Jule
ol (55m slasl (5 0 sl ol Jele s & S8 i 5 o3 L o &
2y wgie b b (55l 50 el fpl as cal cpl jo mmwsladl Jolaie sbagSl 45 cos
S oo Bl 1) (6550 bl asly w8 o5yl

1- Technical Efficiency 2- Allocative Efficiency 3-Linear Programming

X axio (Coelli, 1996) Lss -
5- Panel Data
{(Kumbhakar and Lovell, 2000) Js¥ 5 ,5LaesS 4 SFA 5,0 alss Judoes gy dzeses 1 51 s Mol gy -F

Ded dazl e VV-F o



Oy Gl 53 @53 &35 98 SLACS pudi A (418 (b)) Al

los Jid 9o 4 (Solal (5500 g5 @l (oulul LSl

v,=gx,,p)+¢e, ;i=vyr,.., N ()

oz & 5 bayelily Hlop B ool ekl 3,50 Jalse s X;epll o5y adgs Y, Ll 5o
¢ 95 5l & a3 ales (3580 0ol 35 'S o slhas 45) 33l (5 p0 5551 5o il oo Uas
Lol )3 35-don iupad & TV, —U; Oj90 4 S p0 358 @l )0 a5 Cewload S Jits
adoz U, 2 ail e ol € Oylaie LS b Tad,bgs slas alex v, ~ N(,57y)
Lo Sl 4o 258 3900 (258 Lagos 5 038 n padein | (5 IS o ol 8,10 S, (sl
49) ] oS e STas 5l 1) (V) ) ed adgs alols U, S0 & le 4 .asl axils ahiiie Jbo s
ST Gl 05 e S (o5bsn ot [0 B) +V,] 35 50 Lo
Sl wdg (S piSTas L) ol aliols 5 955 oo i (Slad 0si o (2alS 4y (1) 538
il se siie oS o sl alex 3 U, Codle 1) 0ls anlys

e K0S Tl 5 4n5e 5 sl 0,5 slaidl slaay ki Lz lz 50 Sl 4 az g b
Solal 55,0 438 @lsiogd oo oolinul 550 anie @l 53lesSIl sl (s Cal IV gt oo
SLis Sy mge b il 5 Jale Cosd g 5l Lasiie o 5 sl |, by e JBlas oS
e85 o 5 b adal; ©j90 4 (lgien caand e

Cit = Xitﬂ+ui +Vi su; 2 =\, Ny =YL T )

SHUSL Uy Lo ial )l oy fadss Jelge cad Jlop X pli ok adsi an30 G (ol o a5
o Lol ol oS o s alor 525 650 432 @l 50 led oo patine ) P52 Vi g anpo
canass pas o 4 pll olSh ;0 aSams o Lt U; wilys ool 5 00,8 ooy ypms Uy + V50
S oo coled (anjm JBam) s e 5l S5 ejlail 4z b ol asge

ol 4y (Bl ae S Syg0 4 (EFF) o5 o anje o5« Bolas 50 ol o
FOV e F oS0 9 nlan smrled) 05bige (503l 5 ally el 5 Vaiim

1- Composed Error 2- Two-Sided
YYF-YYY o« (Jondrow et al, 1982) |, X5 4 4,059> -¥
4- Dual

NEFNEY o AYAY LS 5 ol -F Yoo ¥ S0ys5 9 ol gimeded -0

Aol o by s layje i el Al 0g g oL Gl jo aS cnl glan o oyl jo s s JBlas -V

sl U =+



\Yo YA o jlach /() 3t (suleaill slgelia 95 doliliad

E(AClu,, x,)
EFF, =
" E(AClu, =, x,)

)
2005 oo dpalims i Alsbes bl (EFF) aigse oS st ol s

EFF, = X tu,
X.p

4 olgise aloz T 51 a8 Culono )5 ()b (soanin slal3bla i s @l )50 sl 034!
B 2259 LS i 650 iy &b 09T (sly canlllan ol 45 5405 o Lsl Frontiery Limdep
5 9dgi wilgi el oad oolaiwl coals >yl LS lawgy a5 Fromtier 4.1 1581s 5 51 Ll )5 L]
99590 om0 Cwd an ol 5l sladsl o m ol lsle 5l 00 5 o 3,51 (14204124Y) I5sS
ool glaziul; 5Tax o5 slodglp e jolate 4y 20,85 02,680 Sy o T 51 s
g o35 Lo 1) 5ley Job ;o yase g <ol LS 5 (andli sloosls b goodas coblB 548 auliyy . 0iS oo

50,5 ol ot ST Lol 8 S50 4 lgicse o] 5o Ay jeiio

QR

S sleMol g Lasals ¥
Jelo5 g 4325 2,00 WWANAYVY sl (b Lol il B2 @ &5 58 Jlozr alllas o0l 5o
o=l 59 092ge Ol 5 99 Slales Sl el ST anpe 4 bge Dbl el i85 13
Sl dnip polae (g cowl 4 azgi bl 0alds Zl Sl gy 0550 (Sloj 0,90 j0 LSyl
Sledl .l ooy ool (VWVF=1 - +) 0aiiS B ras sloe pasls 1 o28ly polis 4 l.ef'—l S

b8 5l bghas Jobo g (S i 4 (hgot s Sl poe (S fide Slowi b oS 4 bz e
el o 5l Sloj 0158 el 4 bl 5 il i

Obesl o (el (33 23595 WS pd (53 00 38 59800 )90y ¥
el oad a3 )5 a0 50 05 @b @) @ QLo DLl Gp e LS AL ae
C=C(,CD,LF) \Y)

S s g (928 ey S o ¥ () o9ebedasor SliS 10 S amse C ool y0 a8
el by LE 000 i o515 CD (el SlglKe)

29 axzlye (VAAY) (500 5 9,057 ol a0l & (i ol Sl 5l it Bl (sl )



Oy Gl 53 @53 &35 98 SLACS pudi A (418 (b)) £

Job wbai m5e5 slesS o aore Oliogas | (g ke (o yiws LB sloosls slass 4y axg5 L
slass 51 280 a8) be pscio ol YL (Ser o 4y 2595 adlais o3kl 5 (S jiiie Slass boglas
Jobo g (S i ol i 50 YL asan o 4050 55 1l o)lg s (0 Olaalice o5
WS pled 45 (a9 bglas Jobo any (S i s Slosd Cad) pitie 99 (pl Cons 3l cdoglas
Soslinl Gacs 15U Jdoo e late 4 3 Jb copo pite ol o solitl il o (S yiiie
sl 0030 5 5 lg oSN jo loas o ljgod
2Ly (Holas ST oSl Sl eslinl b plul S (bl 32 @598 SLiS 25 (550 a3 55
23 o g sy il gl Jlog i SIS 5 2ol oy Jsb 5 S polie a5

InC=ca +any+a,InCD+ o, InLF oY)

Dl oo o0l olad (V) Jgaz ,0 anje 568 ol 0,80 5 s

(8L Jbo 5 95 diu 30 @l oudd 5l ol pi V- Jguxr

1 lodio 091 » <l g (8 jiiio
-0/4 -a/\08 Tae 51 Lo ye
Veiva VIEA InYy
E\Y -\/va In CD
—+IA] AN InLF
ATAR o'u
<IYY. o'v
YOIFE wlel, Sl &

el it ol izmen oo 1y LI 0 50 codle (V) Jgaz 5 gyie ond 951 el
b ced d bope o 8 39 3 e it g (Vb a3 b e o sl
oz boylo dgmy il (30 3 @88 SIS H (oS Wl (o5 Slesl 5 (LA Wl oo
OLi |y ;5 0550 e Ay S alyj (IS (60,51 el el oy S j5150 ol aSC)
Al ge (R S o o515 4y S 5 Cote Jgazme dy Cumd di 3 GRAS 0083 00

4S5 seline aslllae o0z s G Soludl s a5l eolainl (oualive Fr) Slaalive sgames slass Jds 4 =)
Sl s 3 emlin T 05T e o 0 ol (Y +¥) 295 5 il 0 sl Logs
ol o ool poiy )8 &b 5l Slaslive sloss (og:eS S



\Yy YA o jlach /() 3t (suleaill slgelia 95 doliliad

Sl s gladiza 2als podle cbglas Jsb (AalS a5 5 (S fude o515 I L
Tl o e 5L S e il & ol anie el g ol & Whoe B 55 65
sladiza p wad o ol |y laanje p Sligad jleolital wud S1aS )b o po pite wiliee
03,5 oslital VL Sodib b gz ge pild 5 Sl 5l 4z oS 1z 05 (o e Sl e
2 Ste 1 5 (S e 4 (k920 A Sl oo 390 on Lo 3 LA (OB p g
ABbor A 3E oS e 4 §p 4dse (Rl &S [z Caul ALl laan e

el A Gl 3 3 225 95 S LS el y pulallo (ol sl 3 5248 o (a1 0
Jgaze Oliae )3 (oo G181 4zt yo 1) U5 slaan jo 50 (oo () (aliie 4 s (o233
(V02 FeSo,05 9 0dla e (hemeid) Sl plp 05 D90 4 dbjo ALST ogSiae L g wm0 e (i

\

~oInC
olnY

ES QA))

21y ool 5l (20 Gl sz adpo Gl ES SV 5 Gubis 5l A0 lopgzade ES 2
ES = <170 addllas cpl 58 00 050 wlidie 4 Cnd (283L laie ams o litd bgyyo Caaio
o haslbioe bl 0l Gr g @l 55 liie 5l (8L Slanszad o (lais Sl oS Col
Sl 4l a5 55k 4 s GlulyS lial (39 psle OlFsn |y a2 nl & litws B
@35k 4>l 5o LS 50 (ol 5 culond crge 5 03903 00,08 | il 32 @i SeiS 0

Ales odlad ol 4 s ooials

Ol A Qliesl B3 23598 LS 40 a3 518 (b)) 7
15,5 0 351y adal ) 5l ool b LaaS o ane oIS asls

X.B+u.
EFF, = X tu;
X.p
iS5 ai 3o (anasi ;s oS Cosl (i (2L UL S0la il i Gl et (pl alols 4z e
033 oL (V) Jguzr )3 plul 2 bl 32 @5 leiSp 51 o 2 anje IS pslie )l 3525

] ol

2



Oy Gl 53 @53 &35 98 SLACS pudi A (418 (b))

YA

Ol il @y @595 LAy oud 391 32 4y 38 ()5 polie Y- Jgusr

©oip 2 oS b
\lias obwl &598
oI S @3
70 Jot i
Y/a0 S )¢
AVAYN 5l

S8 ol Gl B @i Sl 2D (5l 45 aes oo LS (V) Jgaz 50 gyone polie
2 il anie oL (e fn iy Gl Jled @js8 <S58 5 (S Gl bl mje
Ly acuse clLSU 5l oVl az )0 leaS 0 (solod w5 oo oanlive (1) Jloged )3 45 5,5k 4 cgsone

e e lis

Ol bl 3 @59 GES pb a3 ()l polie V- log0s

Sl gis et s

dud iy s pis

Hawp gl




Ve YA & ladis /)yl (5LaiBl (5lgatia g5 dolilind

GoiSaaais v
S B o Gl B ol G s S 5 im ae @l eleil) ST slos sl
sl wl an o e slos L,.nj.m as Rer Nyt UL“"’ (1\44y) 61595 9 U G0 oS P sla>
ol iy s o g ol oo o pe oYL mha jo g asils 1) LAl o0 Cudle )b o o
)18 0929 (bl cnl )3 B0 @95 SLES D o 4 355 g (o5 sl )0 (lFien | e
Sl agse LiiS (68,50 cul o wrl o )8 o 8,51 aije 2l aSiul @ az g
Jeaswe sl an g bio S yiin o515 lil 4 anjo miS ases oo lid Hlas 5 g0 slo e
Jo a1y muger slesS o Ay 3o oS iie o515 il 1A el cute S i jo awgi (S yae
D3 o SalS glagle pu Dl 5l xeS colail

&8 gleo o 1) polde 5l (AU slaaigrado (laid (ulide 5 LIU la 574850 el
2 G e SRS S sl e sl anze IS eSile e e )18 anl o y5e bl al G
(28Ul bYs 5l (S e oo plas | a4 ze o) SG 51 oYL ax e a5 ail oo YA Ll )
S5l aglate Sleogas b dblio 4 gle,oleas a4 xS 5 plidl g Ll > liwl 0405l
>l )3 LS8 ol o 5 el 45) 32 g Sl 2 Slsd 4ol (39S p 4 ez L IW
&= ol licwl jo xS i ol slacss aol3dl (aisS codld ulide 4y Cond onsalS 2050
LS s anie el s (s Sl il sl oe s A (oo S @ Ll (3l 35s

All Al jer5e



Oy Gl 53 @53 &35 98 SLACS pudi A (418 (b)) AR

c._al;\.o

Br &% 9 JLDJ.:‘ LngdSMU WA W ‘él.o..’ au e u..mlf » ).)5.4 J.a‘}c kS:LM;L..M: (\V/\\ﬂ)c\.\ps ‘6«.\.4.7‘
s gy yd ol&ils s/l 5 doli UL Ll > bl jo

k)"L”" B u‘)“ )é Ao LSLQ,.S)M 6‘3 6,|)l5 (5)“'? O)LXJ (WM“) Oy ‘Gajcls 9 9).%} ‘kS’lf"’

AVASNOY :jae VA o )leds o/ (solaid] slypingsy dolidad. Bolai )0 @l o)l
Ageies Glols Glw] Gy Crio dzemty ,B(OVYYY) L ll o gladlhie 5 oS 0

e doliole 4538 5 mijss )0 Js25 4 B OYVA) . js5 5 (Soalod Cu e e, &)
YV o leds g0 Crio

Aigner, D.J., C.AK. Lovell and P. Schmidt.(199). " Formulation and Estimation of
Stochastic Frontier Production Function Models", Journal of Econometrics, Vol.6,
pp.- 21-37.

Battese, G.E. and T.J. Coelli.(1992). " Frontier Production Functions, Technical

Efficiency and Panel Data: With Application to Paddy Farmers in India",
Journal of Productivity Analysis, Vol. 3, No. 1/X June), pp. 153-169.

Battese, G.E. and T.J. Coelli.(1995). " A Model for Technical Inefficiency Effects in a
Stochastic Frontier Production Function for Panel Data", Empirical Economics, Vo.
20, pp. 325-332.

Battese, G.E., and G. Corra.(1977). "Estimation of a Production Frontier Model, with
Application to the Pastoral Zone of Eastern Australia," Australian Journal of
Agricultural Economics, Vol. 21, pp 169-179.

Burns, Philip, Thomas Weyman-Jones.(199% " Cost Function and Cost Efficiency in
Electricity Distribution: A Stochastic Frontier Approach", Bulletin of Economic
Research, Vol.48, No.1, pp 41 65.

Coelli, T..(1996). A Guide to Frontier Version 4.1: A Computer Program for Stochastic
Frontier Production and Cost Function Estimation, Centre for Efficiency and
Productivity Analysis, University of New England, Working Paper, No.7.

Cornwell, C.P., P. Schmidt and R.G. Stickles.(1990). " Production Frontiers with
Cross-Sectional and Time-Series Variation in Efficiency Levels", Journal of
Econometrics, Vol. 46 No. 1/2 (October/November), pp. 185-200.

Cubbin, John and Joseph Augustin Ganley.(1992). Public Sector Efficiency
Measurement : Application of Data Envelopment Analysis, Amesterdam, North
Holland.

Farrell, M. (1957). " The Measurement of Productive Efficiency", Journal of the Royal
Statistics Society, Series A, Vol. 120, No. 3, pp.253-281.

Filippini, Massimo, Jorg Wild and Micheal Kuenzle.(2001). "Scale and Cost Efficiency
in the Swiss Electricity Distribution Industry: Evidence from a Frontier Cost
Approach", Centre for Energy Policy and Economics, Swiss Federal Institutes of
Technology.



' ¥ YA o jlach /() 3t (suleaill slgelia 95 doliliad

Filippini, Massimo, Nevenka Hrovatin and Jelena Zoric.(2004). "Efficiency and
Regulation of the Slovenian Electricity Distribution Companies", Energy Policy,
Vol.32, Issue.3, pp 335-344.

Jondrow, James, C. A. Knox Lovell, Ivan S. Materov and Peter Schmidt.(1982). "On
the Estimation of Technical Inefficiency in the Stochastic Frontier Production
Function Model", Journal of Econometrics, Vol. 19, pp 233-238.

Kumbhakar, Subal C. (1990). " Production Frontiers, Panel Data and Time-Varing
Technical Inefficiency", Journal of Econometrics, Vol. 46 No. 1/2
(October/November), pp. 201-212.

Kumbhakar, Subal C. and A.C. Knox Lovell.(2000). Stochastic Frontier Analysis,
Cambridge University Press.

Meeusen, W. and J. van den Broeck.(1997). " Efficiency Estimation from Cobb-
Douglas Production Functions with Composed Error", International Economic
Review, Vol. 18 pp 435-444.

Roberts, Mark J. (1986). "Economies of Denisty and Size in the Production and
Delivery of Electric Power", Land Economics, Vol. 62 No.4, pp 378-388.

Salvanes, kjell G. and S. Tjotta.(1999). "Productivity Differences in Multiple Output
Industries: An Empirical Application to Electricity Distribution", The Journal of
Productivity Analysis, Vol.5, pp 23-43



