€89 D)% Cu g2 P
1392 by 24 o)l _ wiss Jlo
15 33 o
91/12/15 e by g,
92/01/20 4l ol o pds Go,b

S drmwgd Sl 53 (5l y9ulS 5 (LBl Al 9 (559 0542

odljhece gy 5
38 ) g 55
TSl pS)

f)xu"‘ Ao

S

ol pasls g laesls gy oo g 5 elizal b b el sid (s dlie 4l 3
s 55l 330 2007 1908 o5 b Lo smag Jio > sl o500 oy
Vb (pg0ye 8 b slaygiS ) (oalailady s (hg0 e dhaly e 9 05 518 Sl g s
5 5eS SHIS s 4o 17 sluws a8 dad o flis addllae oyl 5l Jols gols ol b gwyp
s 5l ppioman 3yl )13 Mg (6500 @ g9y CugS HeuiS baid (5 S s I g s 0/9
(S5 ol B asS el i S byl bl slayedS (e 2
Sloals, olaidl sgs a1y L jlade o 3V (wigh g cplySsl oyl gre

1 6lS saejly

CossS oo Gasls tlaosly idgy Jloo f(galatdl 0 ags Jelge S (590 00
047, C14, D24 : JEL . aib

Oyl 3y (S Hib g Co e wlambl a8l gy oKuily (Hholinl) Lale Ciun guac

Oyl BlesS (loyS yimly dped olKuishy (hokiwl) ole ciun guis
33 Mljﬁjdbta;‘é\ Aoy Al U»L'.«i})lf

I W N -

3% Mb)ojd.)ta.dl Azwgl .\w)l U»LM)K


www.sid.ir

1392 4Ly — 24 5 lowi — (555 8 54 S pr o 16

EVRTN

Mo 5l ool Cawdy ok lite 4 ' uss Jolss IS 690 bl cilpal o
ol Gl & cusl ol 5 K ospie (Sp9pe 90 A osles ol
5 bl Gialul g el ity olb) ((S855 g (SB5)) Ca g s S s
ORIBl R ow Jl edee Cguine Gl (sl)eiS den lp oulul Sua
oil38l pye Jials wldgr il alle asels (golaiBl sla yasll (590540
o529 1)y9iS 3l 6 )l nlply )13 (o 53U 55 UnyeutS (B, ol g Jlasiih dan
O g s8] Jld 4 0358 (Sl )l 4o ps plol b drwrgs Jlo > (sl jpS
g jl el 1)euiS don 5> iwn (oolaBl LDy ) (oliwd Ao )0 g sH90 0
S b ol 5l syg0 00 ol (olail wd)y Lol gis dnog Jlo 5o b g 4l
Coa 2w Joge 5l S 8 g amaee QRIBI (JEGalbl s g0 0
oolol ol g adloo (ol gladoje )3 sy o) JaliEly (oolaill dnwys
dizoj ol 0 63b5 sl )i lop (] Sl 5 (gygo e iy aslil jolaie o,
(1379 13 (e ownlyl) conl @83 &g

95 98 bawgie (59000 Wlo (lizee (Lo padls (59000 dmlne sl
Slallas 5l o)k 53 Lol 3,03 3929 g5 Jalse 2l rg0 e Oized 9 dilo
ol wJg Jelse S (gpte el udy ) adg olse ot (e g
5 sl Mg Jelse (38 e biandy Gl g el ply ol o
My @ £ 0N B il pd Bl g sidess i ol
dlaBl stz dap )3 (5y9,ke M5) 5 Mg Rl ahuly 4 Wlg e ool
(12010 [ Ssls 5 S )L) 355 ppousss

Sz ans B oolamdl 15, 5] dmd Lz b &S olbygudS )y
511,855 oatil 1) 5] elodar oo UaystS ] 5151 &S sl Capebly ] Sy
50 sgi ixo (slaygdS & (gygb 4 bl oyl sy (syg0 00 GRIGEN 2bo
2y Slodygl cund @ (gy90 00 B Bk I s olaiBl Ll Sl s
el 45y b 2 (Sy900 e ssHle Jo Bige dags Sl 5> (sl

! Total Factors Productivity
2 Park & Jong


www.sid.ir

17 GO drmgi Jba 30 (6 y9uiS 45 (o0LaiBl Ay g (549 042

18 5l My Jelss IS g mrew sl b cnlply bl d2g LB
D oliun Cuenl golaidl

acbyy o olal > abaidl udy el )3 Jelse JS 590000 e i
42/5 3935 pgus 4aliys ;5 9 0o yd 201D 390> pg3 daliy 13 5 Joyd 13 dgas gl
Pz 4eby 3 e sob & (6y90 00 Bdlas W3 e (LS (pl & Wiboe bo )y
Sl (pizmen Cul 4B)S )18 4240 3)90 (Sinjh g (eloial (olall dswy
oy " oolatl g 1by Gy il s Upogad ey ddby S
Soon bl g e dnag g Sloe dlatdl b Jlb Jols™ I @olail 6 d,
2oy 8 (oolatl ud) by ol po sl o LU o (5y90 0 dshe b o5
Joe 5l 59uiS (oobasdl w5 auoyd BL/3 oS 59 0sd Jihe 9 dgaiodd i
(1388 (555 50 Sib) 33,5 (3006 (890,80 5155

2 Sy90xke My g DS &S Cunl ol adlyyy A pl apadllas Cpl o
cs3laidl 45 5 ()90 0 daily g Scunl SV L jgdSTRS 53 () 3590 0593 Jsbo
Sl 455 (w2 b ()90 0 M) b (sloygS

&b edlatl b (oolaidl A3 5 sy90,00 Sherabal Tl jelate cpl <l
ol U cul oud @)l Sl ady g yhulus gme)S) upe 9 XD <
Db Ao 3.5 (6L

) U5 g b 3PS it g o |y clllie (1957)" gy
4 Cod (LBl D) Z55 ok 1 (o5 5 Sle S5 g b 5l pl o 0
(Jelss IS 599 02) S35 i 555 59585 S jud oy ol A5 Julgs
2,8 odlitel S = (13 (GoIpSS My @l Cpgo 4 pj dbles I g

Y(t)= Alt)FK (1) L(1) @)

1. Solow, 1957


www.sid.ir

1392 4Ly — 24 5 lowi — (555 8 54 S pr o 18

5 ond ool (Su5d oy olime K(E) (S 2el) JS s Y() o
S35 A5 ¢ il e (5599 e A(L) S 59y 00l Hlde L(T) iy
S

A _ Y a0 K(t) b) L(t)
Al Y(@) K(t) L(t)’

a®)+b®) =1 (2)

4 B(t) 5 at) Gloyiohl sl ods gy o doles 4y 45 dlrlas ol 5

A8l oo JS anje 515 g9y 5 arlo e privioiny LS S

dslome 5 y90 4 (K) (038 by g (L) S5 9,865 )10 5 SendlS 55

1wl 04

Yit =At'F(Kit'Lit) (3)

col @b b Wwh <l Wy b ismen cwol TFP lea A oS
Bl g pj Cogee a4 bl & Cud

1-¢; a;
Y= AI'K“ 1 Ln (4)
A.Jy J"‘}-“J{LS)S")% IR uL,u) A= lYit )A_.A,Jy @U Oﬂ‘ )JdS
K”‘,L_Ot‘

o5 51O g9y ptew lod O il JolS Cold) &ygo 4 Ag5 Jelge 5L

poale e o, ,LS e S5emes W a8 Wiabi oy ol s 0l il

ol ol (loged )
wdS ;s ahe Oy ) (4) dile Gl o e

Yo (K )"
q"A{uj



www.sid.ir

19 GO drmgi Jba 30 (6 y9uiS 45 (o0LaiBl Ay g (549 042

9 Mg Jelos U5 syg0pe Jolo 90 4 ailpw ag o amd (o LS (0l 4
(5 2004 4 ' gels 5 (g Sl) sl tasly IS (595 & o S

@bV pasts caa ) 1) (slubs (9 by ¢ (1993) yi
ol b 26,5 IS ditea IS5 oolaidl 1) 5 (oolatdl S (gla e oS
Jelss D) Syets «sy90 e s Jelss adye ) Gl3dl b Wlsi e 35 (B,
oW s o My b blo)l bgy cpl e 00l Cuns oad elanl W)y
b Gogore 9 W Jelos ad e Gl 9 (N sl i (oo bS] 55 gogalaidl
Pl 485 5la0 53 ) Oy |) Mg @B gy aed e sy

Y, =F(K,L.H,A) (5

Ay Slul dlopw H ale o2 )5 (6950 L o Sajed oy K 398 absles )
i3l e g5 Jolss JS IS
il 48)5 )5 55 05 Sjgear ]y 15y (5)lulus Al (9

ol (Sl o

A
oximy s a“[ﬁjw ol g Jelss ) Ky gp it @ S

bl o (659000 Slows
25 &S Sl 4850500 ol Sldlas (559000 5 LBl 0 die
D9 o0 0Ll Sllllas cpl 5l Sy &
. & . S s ) .
Jibs g3l edlisl b 1y eloe S sp90 00 555 < (1998) i,
ol > ©olds i 45 Gl sy 455 pl A g 03,5 wyp "ol sy

L. Ascari & Cosmo

%_Fisher, 1993

%_prescott, 1998

“.Data Envelopment Analysis


www.sid.ir

1392 4Ly — 24 5 lowi — (555 8 54 S pr o 20

EMoasss 5 (Supeb diloyo > olis 4 Wlools oL < (1999) 5igs 5 Jlo
2 Sl & 3550 Ailpw g5 aw )3 ol 4 e 0gdlly ooy (Sl arlo )
Wl delyd jd BB oy yitin g 0390 yieS  Sladl loyw 4 Cns doloyur il
il bl g 53 a3 s 2 la S

|y baygiS o ol ol DEA ig, jl oslizal b (2002) Sy yuim
Sgls (bl b b ygiS o delyd Cglds a5 ol odwy dous Cpl 4 g 03,5 wyp
eVl > 4 el plialee 2ol Gljil 5 o3g adg Jolge JS' (gpgopge 0
8l oo Wgi Jelgs JS' 6y90 50

S &9 ot 15y SFA g, 5l edlitl L ((2004) i 5 gl gl
1990 1970 55> Jsbo 1> a8l dawgs g duwgs Jo 39958 45 (sl 1) Jolge
Ay & G (B (Sl (slo ) oS Wloduwsy s plar o] Wles )7 L)
Lol 5SS 50 o TFP

il dmodls gy Juboo jl osliel b < (2009) Luesys 5 osSla
2b3)1 1995 2005 6,93 o Lyl adbul gac ,guiS 25 31y 0l slacasluw
3 6 oy b wyp 3590 (sl yguiS a8 WlaiBl Cuwd gl cpl 4 bayl sles S
9 4ol Cund YU ady 4 Wlg e (R&D o (5)l8ale po ko) L5y (slacusluw
S50 Wl 355 (ooladl oy Mol b 4l gae glo oS 15
WLESy dgnc ) Mg Jelge JS

w3les g | (alg) Sigeo 0y Mg else JS (spgone & 5 5 g
b 35 o g S s s ) 0] 04y o5 WS iy Jele JS sl
olatBlad p oo Jolse whw bigy (slaytally (65,150 b Wlis oyl )3 gl ogdle
Jolos oo 2007 2995 5,50 (b > a5 a0 i ol Wled,S b T,
78 2995 2007 o)95 > sy a5 Jbo 3 03¢ duopy 7ATFP iy S50

Cwl 045 o)y

- Hall & Jones, 1999

- Hendricks, 2002

- Han, Kalirajan & Singh, 2004
- Halkos &Tzeremes, 2009

- Mojmir & jiri, 2009

g oA~ W N P


www.sid.ir

21 GO drmgi Jba 30 (6 y9uiS 45 (o0LaiBl Ay g (549 042

S sysore 13y SFA Jse jl ookl b « ((2010)Sls 5 ypudgd sl

Lmoi ..\J\ob; d)ﬁfo)‘b&l 2003 1991 09 L;lo o )5.“5 53 d‘).g ‘) .\J}» J.nl9.€—
JB 5> Sboy9dS @y 1y 4 poxie Sl (5900 My 45 Klodg) dox ol &
Ao (gy90500 Ay el b al drwg glayedS Al )0 ol ol duwgs

Llods

¥
sbaizly 3,8oe (b5l s g dnwle )3 5l sla (boy 1Sk

552979 9 Lol 2 )6 (93l otammms 392 16 £ &7 (LSl 0538 s
L T5395 5 395 5l VAVA Jlo ys sl o laasly 3 Sl odiay (2905 S
5 Bisd9)g b sotum sl ) 1B (ialllU (he) (o2b) siupaalin ) eolinl
Sl 48,3 5L CCR Juto 00 (Byme Jdo a5 3ld puedd A1 sla g5
38kes oy 4 il wlhde 4 o33k lue by Jlo &5 cusl S5
sl 1y CCR Jae TpsS 5 3ol oSt il 02,8 ponad slassly
el BCC lay (oolpiin Jdo oS sinly paond yuiio wlide 4 o35b b olacdls
1103, odlatwl g5 G ygo ag 2L 93 A 3l (69000 dumlre 0 bl 8 S
oS Mgi Jelge b adgisilopsTis gl oS o Ul ol 8 S
Cuncd 4y 2259 b alge diage S ) onlisal (sl oy WUl s S

&
s oS # b oL = eslail )

L. Sangho, Donghyn & jong, 2010

2_ Farrell

3. Charnes & Cooper & Rhodes, 1978
4. Banker, Charnes & Cooper

>_ Technical Efficiency

6. Allocate Efficiency

"~ Economic Efficiency


www.sid.ir

1392 4Ly — 24 5 lowi — (555 8 54 S pr o 22

wapasS g (g3l 1 Use

9y blis Al oo 5ai 3590 o5 Wy (gylake oa (ois AR 395 S5
..\.Jy ‘) J}.a:xa )‘I v v C.‘a.w aS conl J.Jy J,c‘?.c )'1 u.v.Lm QL_.S)J >l
4 S de dail > ol (pl (38 2L sl oS (dBly conse Pk 5]
Dedge )T pj O g
S8 2,5= OR/OP (7)
Mg Jolos Cuaud 4 bgype SleMbl cusl p3Y panass LS die; )
L ALY J.b‘9> )gl)g P alas 3D pamass u;l)tf Ja)l),w U’I 2 Ak yasuie

sl 1, 5= (OR/OP)*(OS/OR)

ol o3l 15,8 Sl (gy905m0 dwbre Ca odly Lidiey oo by, 0
1ol 04 0313 rusgi ;5 )0 &S dgus o odlatwl wlide 4y yuxie 03jL b yolido

(CRS) (while 41 <l 035y 15,3 L DEA Jas

..))‘.3 S99 )L»mma) .\>]9 n 9 J}\a.’x.o m cb.)l{)' k ‘39":)@ Oo)ﬂ L>L}’| 2
ol Mg glaosled Hlop X g WY guae  Soiw Hl0 Y el Tilwpaenas dalg (gl y


www.sid.ir

23 GO drmgi Jba 30 (6 y9uiS 45 (o0LaiBl Ay g (549 042

loiss Jols K¥1 by 4V g ¥game (glaiyjs Jolis M*1 s, U
9 g Jelge JIK*N S sle 6 X sl o V g U 090l V7 g U™ g laoslys
il o Y guaseo I MAN il S Y

Dgd > jlopaonas ladsly slasy 4

maxuvUyl
yVI)(l
9
a9y j=12,..,N ®)
Vi
u>0 , V=0

oS LaisS 4y aile YU ables o ) one] Caly culyd upile Vg U
23,5 pSle Wi Jelos (59 Egeome 4 N gaze (Jjg ggeome JS Cund
Comlsn (S cnl &8y sl ) e (o oly oot Sas Juo
Jao 25 5,8 L5 Jao &1, V3 =1 08 503y )5 Sy (sglans |y pu 500
295 Jusss (s 532000
JSS @y idg o) dblee ploiiee (s (sjaely (BT9> )3 5l oolial L
Dyl Cawd 4 )
min, , &
st:-y,+YA>0 (10)
Ox — XA >0
A20
1598 dbles yd &S
Aol S ie 16

s 1y T pe dsgame (slagyjs o ABlse ol dlel Jols N*T sy S, 4

.JJb.)L;o

A5l e LS oKy Sy calyy oaBly ol b LS ol e yo olSzy ©


www.sid.ir

1392 4Ly — 24 5 lowi — (555 8 54 S pr o 24

ovbbo 4 il 823U 10,8 L o3> gy Julo Joo

) Oygo b piie 5L s opidelip 4 NA =1 08 S aslsl |

:JJu.o Cawd 4
min, , @
st:-y+YA20 (12)
O — XA =0
NA'=1
A=>0
ComdgS wllo (639000 55 s Lo

bkl pb 4 asls 1953 Jlo o (sbgw lolaibl cawsss Wl
dsloo yolaio 4 " lSan 5 6 1989 Lo aged By |y CendsS pllo (S35
2 e 23,8 oolail Wosly  dibgy Judov GSST 3l cundeS Wl a3l
5 Sl 5 S Sy 530 55 s o] 1992 )1
Caildy )0 o |y wlide Ol pbids (6,500 Jole @ jon pl &S Wdges 500

690k My dols LB n .l D390 jlupaonal Jlg N WS 548
a0l 437858 5 (pg 039) S 0390 4 (sl 0y93) Toygd 5l e Bss’ oo
ol e G sy S35 S s 50 IS s Sl
Gl oy o & caslassly cpl 51 S5 PP asly S 508 oplslo
g X0 = (Xf Xz X ) Ssdg)g bl S 0j93 13 5 Sba2gS 9 Slasd9)
el ¥° = (V2 Y3 V) o

1_ Far and et al, 1989


www.sid.ir

25 GO drmgi Jba 30 (6 y9uiS 45 (o0LaiBl Ay g (549 042

Dy oo L yiS 15 Oygo 4 CandsS plle et Ll
(13)

ds(xs,ys){d‘(xs,ys) dt(x“yt)r
(% ¥2) " d¥(

M(Xs’xt,ys’ Yt): dt(xt y)

015 s (TC) 3 (EC) ke 55 4 camieS ol 05y sl 355 abalyryo 45
D Cawl
il 5 ©y90 4 (EC) (8 bl 5l 86 ol
ds(xs' ys) (14)
d'(x,y;)

ol 5 g0 4 (TC) (6590955 51 oL ol pois

1/2
d'(x.y.) d'(x.¥,)
d'(x.y) d*(x. %)

(15)

12l ey ol sy caliSelle (2Ls @ baye Slusbes Sl
il LS Ll ogsd 03 w5 ysS e sy o T AL EC >1 31 jlupwanss
b TC>1 ar s caily pales GBI Liald WLEC <1 o8 2 o cul
o5 yo g cunl a2l (5leSS Cpin )93 93 US> dbgye dnly o5
s 180 e ;S0 TC opl by eod9r 43lge (659095 cdl L asl TC <1
2 Sl 3 ibie Mg Jelse U5 9o pe 48y 3 (58 (b 9 SIS
e 0 B Sy ) e s pllo bl ik (Jpame (sjlSls slis
Se gl yp pe5de padls i ST b 3 il oo ol 3 Slas (0d S
Do dalgd o8 ] 3, Sles dgu0 (sotimd yLis il
ailo o e byt | G ey 5 30 (15 Cobe & a2 L il
pb et JUsl g5 530 55l €5 R&Dgyle (B (AL g 5l )18
Mg Ay 5 5 G sbodles plyis 4 o Sluil aloyu I padli) )l
wax &S gl sie ol il odd oolaiwl sdiliw (leis 4y (s8ly aBL


www.sid.ir

1392 4Ly — 24 5 lowi — (555 8 54 S pr o 26

oMl (2b19y2 9 (2bign U9 Jl 58 0395 s y3 Laodly &S Lo S |
L] 015
oo ldls yo win 3o, winDeap 33l a5l eslil b s o) g
Ty e 2505y b (VRS) olie &) s pisita (0l 025 b Laodls iy
Olyass 6p505l0l gl CamdSlle adlds 5l uiomed .l ol dwbxe
(o9 colmlydl i eld ot drug Jb 50 (slaypdS 5y slaasls

2593 Jab )3 (wlile 41 035L £95 9 (38 ()5 3lie DEA I Jols ol (1)Jg

2007 1998
ooy | pole b | e QWS T @8 LS ol
ope 0128 1 0128 | obubp
oo 07 01218 01153 St
- 01102 1 0192 | oot
$d9m0 0/762 0/104 0/079 o
e 0075 1 0075 | obwy
o 01498 01383 0193 N
o 0/682 ) 0689 | wdp
ore 0773 0921 0712 NG
o 1 1 1 CogS
o 01033 1 0033 | oiip
— 0301 1 07301 o
W 4 0/682 0475 0324 i
- N 01044 1 0/045 s
e 0/839 01202 0/169 Ly,
ory 0316 0/609 0193 s
ol 1 0/142 0/142 bl
- 01282 T 01282 iy
$d9m0 0/079 1 0/079 oSl
. 01466 0725 0266 | 5 ol

Al (6 Sojlul glassly ) Jiue ol astine S bl 04d oo e (glals o K> g,
3509y 3 ol e 3 i Joo ]l 5 (90955 Gl adls & Cos (295 aSLE o i i OISl W &
ol 005 odlazwl J9e (9>

N =


www.sid.ir

27 GO drmgi Jba 30 (6 y9uiS 45 (o0LaiBl Ay g (549 042

2 Glp Gelite oLl & 54 o dlasMe wdel sy & b5 @ avg b
Poleo ey a0 plndgro g pliwpdB j0iS oLl odel coand 4 jguiS
2l oo 1yl layguiS o 3 1) LS olise oy yieS &5 wsL 0 0/044 4 0/033
o 30> 0/044 5 0/033 | L cykidgio 5 busssdyd 59 cdS e s
Sl awsb 1y OV gase (o)l maw led g

0/9 5l S SLI (hly 598 17 sl YU Jodo & dog5 b oo
Joo 5l 6y cwl DEA Juo jascds 1 oes 4 sl lis oS aiis
G (San 45 Ll 455 o S 5l ) 1 9O s (g peclyy (el
&b 9y Cugs oS baid (38 G 58,5 5 3 b e Jodx pl ) gdied p VL
GBS S b adlie 03B o a4 o) )5S 2L kS 5 3l 5 65
oS Bl e S ol bl caygS (ppte S
Cuwd & @l & dgi b g il LS uigs 9 (59l lidgrare Sod ¢l 283
o33l sl cugS 5 Wbl S Ladd ik (6dgrm Loy syl W yedS don ol
At olide 4 S

wib e 0/266 4, 2007 1998 o0 (b laygis 8 o)) lawgre
5 ool b ogdll jobo 4 g5 310013 26/6 Lawgie b 4 dmd e ol ol &S
0/725 (S5ke b lyguiS ppse G 95 00 255 laodleg 5l (ne e
0/466 (ko L 55 oo 28 alioj 50l pgllas (63 ,Shos Cmig SOl
9 e (B @ ol @bt Slie sl )38 5 Jawgie Cundg 5l &S
19S5 oozl 01498 4 0/388 0/193 sy 4 ol jeiS wlie
555 5 AL ofee Jb sl ) sy lizal pltis & Mo ol
L) 9 oo b aleypiS ol I jeaS @S ooladl ol L
S 03l g8 598 gmen Yl (ool


www.sid.ir

1392 4Ly — 24 5 lowi — (555 8 54 S pr o 28

Peers gy 4 1,50 gby,0uiS (6150 1,55 (gl yguiS (olwlins I ol s 2) Jgon

Count** Peers* S @)
0 1 BN 1
0 9 | 17 oo 2
1 3 Ol iy 3
0 9 | 17 o 4
0 5 e 5 5
0 9 | 17 ol 6
1 7 ool 7
0 9 | 17 oS 8
8 9 Cugs 9
1 10 | olwpds 10
0 11 s 11
0 9 | 17 Sled 12
0 13 Olidgre 13
0 9 | 17 Slesy 14
0 71319110 dg) 15
0 9 2L 16
6 17 o 17
0 18 Sl 18

A2 (o uL-u) ).lm d)90 DK.;J' d‘)’. ‘) Uf LSL"‘ oli;e #*
S Lo b LT ool ol el S o150, 6 lgie 4y ol oS ol 3labs sl s

o padld jleslinel 5 3aiss slazg s g isdgyy 85 Sl L
00D duwloe ) by () D90 (Sl yeiS Mg Jelgs (590,00 ) unnSsS


www.sid.ir

29 GO drmgi Jba 30 (6 y9uiS 45 (o0LaiBl Ay g (549 042

(Wssrv’l")d)ﬁ"){‘. S sl Ol puts 1Sl 3) Jos

(5190 80 D)y L_ﬁl)lfd):,,a Lﬁ\,lsolm; L;{l)lfol).,,f.: L;,,!)lfgjl):,,;;; pis
Jelss J5 S oo ool o ’
1/162 1/089 1 1/067 1/067 ol
1/135 1/15 0/999 0/989 0/988 oo
1/136 1/15 1 0/988 0/988 oyl lily
1/145 1/101 1/063 0/979 1/04 o

111 1/066 1 1/041 1/041 ks S

1/101 1/151 1/004 0/953 0/957 ol
1/122 1/076 1 1/042 1/042 sl
1/116 1/145 0/968 1/007 0/975 0,5
1/136 1/136 1 1 1 oS
1/181 1/065 1 1/109 1/109 Ol 5
1/158 1/139 1 1/016 1/016 LY
1/136 1/128 1/02 0/986 1/007 Y
1/135 1/121 1 1/013 1/013 liadgie
1/174 1/125 1/137 0/917 1/043 Sleg,
1/172 1/142 0/926 1/108 1/026 dpurgy
1/064 1/137 0/945 0/99 0/936 8Lb
1/071 1117 1 0/96 0/96 5
1111 1/089 0/818 1/246 1/02 oS5
1131 1/118 0/992 1/02 1/012 5 ik

Olozd B 558 & sare TRR ad) VL amd o ol (3) Jpir b

ad o i opl g cul (38 LIS g YL s 4 i oS cul (1/181)
L3y 2oyd 1079 4 oo Jolge IS (659000 A5y duoyd 1871 Lawgio yobo 4 oS
bgrya TFP lsse oy piaS sl 0 (5J5iS5 ollS 25y 2065 5 b LS
5 TRPas, itk 5 IS o3 oy Wb & < (L1064 st i
/57 « yoxo TFP iy a0y 10/1 Lawgio job 4 o5 il o (1/101) 4l
ol 0k (659965 o) wby dop> 1D 4 8 1) wi) do
S ollan Consy ) LIOL2 (il L laygiS 35 LIS s
olle (63,8Mas Cumsg )ik 0/992 (:Slo L lajpuiS (ipde (28 5
wolbe Cunsg I T/118 :Siko b laygdS (leiss (oLl opizmen .ol
29082 2007 1998 (0595 (o amd o (i @l (S 5k 4 el o553


www.sid.ir

1392 4Ly — 24 5 lowi — (555 8 54 S pr o 30

SIPESS Olpss > 4 puiey oS cul 4Bl Gl ey 290 (sloyguiS )
Ll oo

GDP 13y 560ke jlai 3)90 0)93 (o &S (olyoudS aad o0 (LS o )90

0 Azerb
B ®Azerbaijan

CUIE)
@kangaiia
p. of®@Bulgaria

®@Korea, Rep. of @R cMiHigyz Republic

@Russian Federation

@Thailand

1.05 1.1 1.15 1.2
gtfp

Fitted values ® ggdp ‘

TFP 0y s GDP wid) opibe 2 JS0d

Canle 93 b gl ) cllBideodls Lide Jdoo bsy & b o
e sbyedS (b GRSl sl Bl BT s cplple )5 ] (2955 5 2909
adlllae ol )3 ol 1505 1 g e ©)08 1 YL (oolaiBl 0l 4 (plitwd diej )
(PR Oped Cal 80 odlizwl 2007 1998 059d u.‘o &Yl (glaosls )I
51 oolazal b M9 (690,82 SS o3l 4 ool Y] b UP9) 51 ealal
ol A3 ()3 3)90 (SLoj9dS )3 (659080 D) delone 4 CunSsS lle aS LS
B0 My il Cas W yedS ST gl lawgio job a4 &S 00l LS ol Ll
sl s & @l 4 g b 2gd (B 2L e 4 il 28 BL Ko
0)93 (b 3 g Cunl L8 )8 )ouS 4 bgrpe (5y90 00 18 (n VL S wlle
b ol ol 42l o5 ymes 10l 158 ol 3 &l 31 LASG ag5 oy 390
sobaisl A5y > moyed e cplple ol a8l Ll g Gl (gh90 50 M)
2y Oygo 53b) e S alep ()90 0 15y Jolge > Conl p5Y


www.sid.ir

31 GO drmgi Jba 30 (6 y9uiS 45 (o0LaiBl Ay g (549 042

S by Limgs opl 0 DEA jlosel Cund 4 ol 0 a5 b puiscen
SyeiS plyis 4 g 5 CusS layadS (lpl ydiS sl b e (85
ol SBaog (g g2 Sb)elS laysie (wyp b &5 Wl @2y
22,5 Sl adgs Jelos JS' 6y90 000 @y 28 Caz 1) 2
slacud b il oslil glge gdy 5 bjgal 95 31 (Sl drloyu 1> (68 Loy ol
ly il 38l ) oalatdl by s )3 5 (gy90 02 48 Ol o0 4S5 )
i il o (R&D) drwgs ¢ 3aiod jiSu 0 odd Bpo )b yilsél
Olpieg
23 ot i Sl oo & Jlizdl JS 5 Jle eMass sl el mp ialid
Al ansly 1y gV (oolasdl iy a3 g Jelge IS (6902 15


www.sid.ir

1392 4Ly — 24 5 lowi — (555 8 54 S pr o 32

1ol

dmsge Kol5 (ygo e 9 W sySejlul Jeob (1379) Lo cgane olol -
(SEIL sleiegy 5 Ol

delss U5 5 aley 0 s558 ogoe (1388) 0l (oMl gy5002 (63550 SSL -
Ol 395 033y gn g g

- Ascari, G & Di cosmo.V (2004),”Determination of total factor
productivity in Italian regions”, Universita Degli Studi Cli Pavia,
available in: http://economia.unipu.it

- Afriat, S.N (1972), (Efficiency Estimation of  Production)),
International Economic Review, no.13

- Banker, R, Charnes, A & Cooper, W (1984), (Some models for
estimating technical and scale efficiencies in data envelopment
analysisy, Management Science, vol.-30, no.2, pp.123-134

- Charnes, A, Cooper, W & Rhodes, E (1978), (Measuring the
efficiency of decision making unity, European Journal of
Operation Research, vol..2, pp. 429-444

- Coelli, T (1996), (A guide-to DEAP version 2.1: a data
envelopment analysis (computer) programy, Centre for Efficiency
and Productivity Analysis, University of New England, Australia

- Farrell, M.J (1957), (The measurement of productivey, Journal of
Royal Statistical Society, vol. 12, no. 3, pp. 253-281.

- Fischer, Stanley (1993),(The role of macroeconomic factors in
growthy,Working paper,Available in:http://www.valuefronteira.
com

- Hendricks, L (2002), (Cross-country income differences:
technology gaps or human capital gaps? Evidence from immigrant
earningy, American Economic Review, vol. 92, no. 3, pp. 198-219


http://economia.unipu.it/
www.sid.ir

33 GO drmgi Jba 30 (6 y9uiS 45 (o0LaiBl Ay g (549 042

- Hall, R & Jones, C (1999), (Why do some countries produce so
much more output per worker than others?y, Quarterly Journal of
Economics, vol. 114, no. 1, pp. 83-116

- Han, G, Kalirajan, K & Singh, N (2004), (Productivity, efficiency
and economic growth: East Asia and the rest of the worldy, Journal
of developing areas, vol. 37, no. 2, pp. 99-118

- Halkos, G.E & Tzeremes, N.G (2009), (Economic efficiency and
growth in the EU enlargementy, Journal of Policy Modeling,
vol.31, no.3, pp.847-862

- Heston, A, summers, R & Aten, B (2002), (Penn world table
version 7,3:an expanded set of international comparison)),1950-
1988, Quarterly Journal of Economics, vol.106, pp. 327-368

- Kim, Sangho, Park, Donghyn& ¢ Ho Park; “Jong (2010),
(Productivity growth across the worldy, Working paper, available
in: http://www.adb.org

- Mojmir, H & jiri, H (2009), (Analysis.of total factor productivity
contribution to economic growth of the Czech republicy, Politic a
Economic, vol. 57, no. 6, pp. 740-753

- Prescott, E (1998), (A theory of total factor productivityy,
International Economic Review, vol. 39, no. 1, pp. 525-552

- Solow, R (1957), (Technical change and the aggregate production
functiony, Review of Economics and Statistics, vol. 39, no. 32,
pp:65-94.

= Salvatore, Dominick (2008), (Growth, productivity and
compensation in the US and in the G-7 countriesy, Journal of
Policy Modeling, vol. 30, no. 1, pp. 627-631


http://www.adb.org/
www.sid.ir

