[ Downloaded from iiegj.ir on 2026-07-12 ]

V-V Oloxio 1P limo /YA 0 ylocs | w0395 Jlo /5531 Sbasdl olalllao ol fuad

ol 2! Gl @l 5590 42 (L))
oalhol  ils sailw Bl b
S9 s adble
o {1 ol olasdly closa! pale cusliils Slaidl g yu5'd (ggamiuilo

atefehkhosravi90@gmail.com

" azs,5 ape

Sy 1 oK1 wolaxBl g eloinl pale ouSiils wbaidl og,5 HLokils
h.kordbacheh@alzahra.ac.ir

Milew e obee
ab_arabmazar@sbu.ac.ir . iy dugess oiGls slasdl 09,5 HLukils

VPV o8V o pdy gyl VPV F/YY iedl 0 &b

oS
ol ald Cund laie 4 oy Jeloe S (6590 0 S o 40 oailiw 3480 (g 503l
o yo _oilr sl ol b (el cloas 5 YIS dam algs o)l oo ik woolgs asls 4y
B oy cel Wy oo ol G onilin geme dnule o (il snibin bl pae ol
oty oyl 5l eoliul b wllis cpl 0gd g Jelse S (5y500 dnlne 0 4295
Olye 4 S layls g oy a5 Sl gy p @ e Slle 5 S s CedsSlle
B ISIC o3y 5 o8 collad 4, VF s Lelse U5 (690, dnslono 1 sghlacl ool ouslins
BB Bl 099 soimoylis b S & jgo (slo ol duslie ol ailspy VYAN-1YAR 6,00
ol gl ol Bl L L 5 58,5,05,8 g0 a5 e JS (oot Sosl o
@42 LS o anl ) 485 &jgo slas gl 10 o gine Dglis 3929 (ygmSBly (y90)] s
b el 5 s e JS 500 Sl S5 2 ool ol Ll ignil ol
S ) SAmab B 3,515 ool i B8 i 55 (ol iy el IS5 s olins
slladh oailis Blod (y90 9gs Jalse S (5 )50 2 Lamsgite aslllas nl gl lul 2 S oo ol
Y VLo 0)5 0l o Lagie sk (gy30p95 (sins onsl 005 Vo olao Corio gy i
oo il a5 jslilen gllaal ola ouilis Bl b Sl 5wl als Liil5Hl ao
S5 Sog e Rl oaams Gl Az (nl dwy o Y 4 Coio wg Jelse S 55900



https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEY Gl IV oles [0 598 Jlo /(65,3 olazdl Slalllas 4ol fad @

NV
b Wl (590 82 25 50 dzrgs BB shie SIS G 0525 5 o po VP 90> Laugie gl il
Sy dale )0 Wlgine dlivne (pl @ dzgi Gl 009 oy ¥l i AVl Jawgie Slade
dilons ) 4295 Coenl )3 (opn (2795 Salpd Biod (pl ll aBb AL (cage BB (559250
@ olpl Gasore o Olosle 5 Glrl GBI Caro Slr sp9m e drlne ;5 ol Cawpo
WSe ] )9S (5 p900 £ ) 5 raminw Shel gt i

160,014,024 :JEL guisainb

cogllasl ouilins Bld b (590 50 0dgi else S5 (5590500 «slails )5 molio iojlgands

doddio —

w8 Jyam Sl adgs else g Wosles oy 5l 518 g o) porde 4 (555000
S390 2 A5 el o ad 45 1880 090 o 00l pled Cad alS Cels (5590 40
Lol s ndycaly 5 oslogm izod d2)3iS G ndycald) po Gl oSl
Yoy o ot abe] osene lesbe AVl (3155 elul el 1,55
Wy 3l ooy Vo 5l e Wliadlgi AV o= Yo Y el B0 )50, sebis (sl ygiS
(oilsl 6y9050 Olojl) S8 el 050 SISl T, 953 (solaidl
il g ady Vb Glag el 0 ate GBS Sy300 50 39 iz (oY)
A oy mhe 0 o) G Sl e Cenl Bl a5 iS pl (6 8y,
Aol 05z b Casload Jood golaidl w4 ] (crend ams a5 bl 3ho
Sy 4 s9iS dnwgs sladeln pao pSS1 51 NS5 0,5 Zolaw 3 (5590 40 225
3 as,s azly YA a5 oog ) yhe muicds delip 3ubo) el 009y a4 p,le> aoliy
Wy Jeare Jd3ls @Bl adey S al) 5l ae o Ve g AVl goladl o
0j9> 5 58 0 Slee ol (6550500 Olojles Lol bl Lol (a2l (5550
Gosore Olslw) el oo Hho 4 Suop pSl ams W Job o (osene

(Yol

1. Asian Productivity Organization (APO)
Js 4 48 ol ez g Ay, 4S5 S5 sl win o jp Jels (B7) Jlanst 4yl Jlo o 558 i Y
Wl 555 (ganeg 5 S 0 gog sk -y (S


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ ogllasl bl eailiw Ll b ol pl slails )5 wlio (6590 02 (2L

N
Sore 3 S O g9, Bl 0 LD (g0 se LB 4 axg L
(nl pedle .l Jloye3 (e (559000 3825 )0 (6L Camal I olSl (550 4
S8les dgnr ol il (et 51 (So Ol 4 (5)50 e el 2B, LS o
ay g ol L blesle gl ol bl 5o el zlae 0,5 gl o oS
3 dbleiee e 1) 093 Saesils (6 jglogw sy Jelse g aie (590
5 Cead Gl 5k 51 L e o850 S Slbos sy s g pus alal ) gzl
3ol 5 g slaly Al SO AAT L) 098 o0 Jol> (590000 sk I L
Bl ged pdy Gl Dawadly 1o (5 90,40 0D, (e (i

odled Pl 4 eailin Pl Cod Glge A gpsoe &5 (ol 4 azg L
et Ay S 03l s oilonBly (590 42 eyl bl 2 9 998 o0 oz
Caodl 51 (6,90 0 (3280 yiomiw ;0 00lgs g onilin 3.80 5 e )0 duwle (sl oolyd
el 13595 52 g0k

B il g,k Jgame ol DY game S5 a5 90 50 o suibin arnlxe
Shwo dwlxe ol wled adgi 1) osiliw S Las o8 (pl ST g 090 wless (5,180
ol Ao axly slaw e Wilgi o oL cilin (Do )y 0ed o Ll
SIS i gt iy dlllsy e Sy 0)90 Ko Jsb yo ool (o)l b Jyazae ||
S Dol o b gyp e asle SVpaome wds Jolb wlsise
dwle [0 Wilg o il ol pa ool cIl> cpl jo Lol il (oBj9e] dusge
o5 ouiliw arwlne ,o Lol Llod g olel pl 4 axg5 a5 ail atils 8429 oailin
] Co] S5l

Sl o plejen sl (ol ouibin LS o oS st-;l? oxilin 3525
ooliw (pl Cuto 55 sl sl slal ol 51 (SO g oo sl (sudy sloasl,s
ollasli 95 090 o)Lal (&5 polee ;o Cudi olren ST L 5 Sl il 4 ol
Jgo slooa¥T 5 Sogll |l b g ole conuly slavilons atwlgsl oaibw oo b

(590 4 AL 09 jemme 0ol dz gl b el oy cl o SannSTgo wile

1. Miller
2. By-product


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEOY liee; IV 6yles [a03)55 b /55,51 slazdl lalllas aoli_fad @

NV

Sade 5l gy am oKL G edilin diwlre [0 gllacl cnilin 4y axgi pac
g nﬁ“’b Jyame cogllasl onilin 13 0,5 waless &1l ool awlore (5,90 500
Q)z.bol.mo&.g = Q—| oS g oud Adgi wgllas SYgaze b ol jen aS 00y
Gl ouilin als 4 Ggllae sailin o ald 5l el mbe 5l cise Jlsl
90 oo 03,51y w I i & e e gl ol Bl pae g 09 o

(Y0 5sS) s sy
iy glacdld 4l gyse e oxsln 3 S o9zy i dlie l Soe
325 gl ol Callasl ousbiw blod pue o 4 ISIC” 598, 90 3 L Caio sudy

skl 4009 duslie Collasl suilivw Blod (1900 9 b (590500 Sosl p3¥ ol (1
el 0T o oz s alys ) ool b wgllal ousbins Lo by (4,50 s o
Dellael oaibiw Blod (190 (5590 s (s 9 48b w5 k- CancdsS lle (5 p90 e
2 Sediee e CusSelle (5y50 00 AL 3)90n 5 il &l 5l ool
055 5o )8 dglio 3590 3351 90 0 5| Lol b el

ol pas 4 ax gl Crizmen dllie (nl )3 (6590 0 dmline j0 azgs BB @S
Jelse 5 o900 aFLs dslone )0 Wass 5 Ol mhaw IS (950

Lo oo Jalis 48 32 (6,85 gl gl i 5o cllie ol aslol s
) pgd HiSu 0,5 oo 1B ey 0590 il Callacl oailin Lld b (5,90 40
Sole 4 pler B g pew S il e ey (nl 3 (228 Sl (o)
Cowl a8l plais] bosls Jdo g 45550 5 (5590 00 (55 03l (gwlids g, 45 by o
1oy walgs golpiiny slacanlaw Il g (6 S aml A paiy (iSu Culgs o0 g

S Sl =Y
5 Sire O5sy 95 Jeld adgs Jelse US™ (6 90500 5503l aee 10 S92 50 Dol
ot S5 S bl g Sl aLa 5 9ol plaS je a5 call (5508

Sy L e Sl aS aiie ol asls )l atws ol (g 9,50, 5l skate

1. Coelli
2. International Standard Industrial Classification


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ ogllasl bl eailiw Ll b ol pl slails )5 wlio (6590 02 (2L

N
Wgbr PR Gyt 9,509, 5 Lol (iiS e eolitul (550,80 5 (2 (5 S el
(e Sy 0,509, 50 Sl slaasls sl LI LK e (g9 0 lgen o5
slr ol 5l eslinal 5 anje b So gm G890 b g ads @b o eSS
3l Sirope 3,09, 4 a5 eolatl .l udgs Jelge ST (559000 W) Al
L 2B 5 omore sxSoilwl il 5 pae alies 4 (13,50 axgi w398 o0
GyeSoilal o (Y Sil) ol [FKaSy alice Loyl g5pe 5,500, 5l ool

Loogw banie ab b g 65 adg gl oSG oS el (650 0,09, b (38 Sl s
P9y 5 eodlawl L LS 5 50 oSG bl (650 sla by, 50 05 o0 00 (e Sl
5 (e Hled) 00,5 o i oS g5yl ST g esls Jidgy Jodow
SR eslial 300 SGWlLL i 309, )3 &S sy slagasly alex
APl il (Ll @b (i) CeSsSplle (o000 AFLE 0T o0
LS 5y JWSH casmoylis o (S5eeiSs Dl poti S8 4 1) (90,00 Dy
P X AP [N RRSRL JUNN DRI IO JC S SUNPUREVINPT SRt PG JUUFCINC
Syl 5 (S3slesS WYge wadgs Jelse JST (55900 Dlimes 2 ogde CandsS ol

T A S 5 52 15,5 oo

Bl b oy Jolge IS 5590542 9 25 i 500 SR, 0,5 es -

< olbaoli ousliw
5 peiiee by 99 4 o 2hlS ansle sl ol ol e Cglladl saibis o)
L U Callasl onilbiw e ¢ yig, opl jo .l Cgllas onilins b oolys a5 wollasls
30 60,8 5 wallas onilin SO a4 F ol caials 5 ey ali Sl colal

FU)==U Lo 5l Qlgoe omimed 09i o0 hasd ool oidey Julow o,

1. Chung

oSy jo slp whide 25 Olhess oo pae ol)5 Olhess (So5e0ess OV gou (JS 8 o5 Olss asls a2y Y

13 g go dmlime 18 Jlo s i CandsS ollo (ol a5 ol ()] azgs I a5 Lol gl o 1)) Jlo jo 40
Dgd o )'L{:T p90 Jlo sl ol s

3.Chen, Lan, Gao & Sun


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEY ol IV o)les 023555 Jlo /65 51 sl Slallas aol fund (;S

N4
Sl 50 0A0) ey sS) 5,5 ool gllas snilin 4y sllasl ol Lo sl

A Cos oolaiul 0j50 glaosls Lidey Jdow Jow I Jels ol sl e,
FU) = —U+ B oo 3l eolarwl Ko oy, il g5 adsl glaosls Jas

S Lolgs g 00l gon hie polie b aS col g0 uwle SO B ol yo a5 cul
o3l o B e cls cnl 5o (YooY o5 g 3 50) 9 e Jols o oy
ol & Sad e 203k U 4 s, ol mizmed 2Bl ey 3B IS
28 Sl FU) = 5 5l aslital ,S30 o (Vo VT oLiSen 5 555) o)l el
Conle s a5 Ll el sl onilins Sy wllasl saili wsSxe «dl> oyl
5 W) Sediee oduzny 2L o Sl Jols mls e (o Gl Gl
23 Oz 1358 Jeale SIS sl e 51 ol semslis el Ses 5 (VAR s,
Glagis, 5l K S (T V20050 o sl e ¢ b ol
8kl el o il solyd Glgie 4 Callacl saslin I oolaiwl (i a8
(Y 8 Gy sl 5 g )18) 0,5 S92 s wsllacls suilin g oolgs e (sl Sl

5 oailin olsie 4y algi wallaal oailivs adsl glrosls copiins (glods, ;o
2 Wl oSlee slie Lol (b)) b Gl )0 igd oo e o)l oo (99
15 D5 o0 oz oold 3 wsllasl anilin L2alS 5 wyllas suilin lojen al3l
a byrye P98 ag wnlp o osllsli eulis memo Ll (gl dajsg, onl
QO c\‘W‘VQ‘)K&-“’ 5 Kl Lgd oo fiws adgi (5L

3 b ol cailin jea> ly gy90 02 S bl 650 (a3l hoss
owliv jpa> 4 Cud Si9l8ST asgeze hand Jol and el pll wad g
e 58 (Ktuger 3 ol 8,90 53 "iond @85 Cubll (298 Jeom wosllaal

1. Koopmans

2. Seiford & Zhu

3. Cooper

4.Golany & Roll

5. Dyckhof

6. Fare & Grosskopf

7. Chung, Fa're & Grosskopf,

S lie (Sogll 1ol olKT sasS Joasss oaxsSadys p (Lol anze ollasls suiliv sy 51 038 o lo (2,38 cpl A

2 ilioe RlS ollasl 5 sl ouilin iy slaosles 5l (ore lan ;5 9 09,5 By ollasl onibin wlgs
D dlez ailive Cod b broaslins o ials cl> oyl


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ eolbel il eailin Lld b ol pl slails )5 mlio 650 2 (2L

N
wals o Sl jo colaiul 0j50 Cdlie b 4 bgsye o pgo amd o]

S AL 3yl 50 Jbiar cdls Bl 5 Gsllasl suilin g ol
i 5 sl caitsS e a3l 4 1, oSl 53000 (oSS 550
oo sllash oaibis 6,BS,1> gl oz Colis bl jasls ol 4o S o
3yl oailin Cilae b b b cpl Oy gl Coglso Oypized ansl 00
Sl 2005 iy ya8 CedgS oo j9mme oilin (659000 a3l jo AL sl
oz Cilus ali w)lid oaibi cdlas mly 5l eolizul b cudlg (134Y)
oxiliw juals § Cgllae oailivn lojen ioli8l (Gl aST ol asled &1, suslen
2 osllaals sl jpam o suilin locazr Colus mb S o wald 1) wyllasls

W90 iy y2S ) D90

Do(x,y,u; 9, — gu) = sup{B: (y + gy, u — Bgu) € P(x)} o)

1) ollas ouslin o5 ool ' gola Jls Sl g = (gyr = gu) (1) aba, 5
sl s, b e 2alS T sliwly o (U) slhael suilin 5 (ialz3l T b, 5o
58 ke dy el gl ol alie Ggllaols ouilios b o,lids ouibiw Cluss
oxibiw wilen 1) Cgllasl oniliv gy la sl jo ojlad oxslbn ciluwe &b
Cilie & 5 0,lad sl Cdlas b o dlal, (V) JSE 000 so ial38] osllas
g 0,1 13 A ahadi 0 15U oS0 (JSo 45 a> g5 b .00 oo e |y onilin o>
sl oilins degaze (g3, 2 a5 C alaii ay |, LISL ol wo,lad suibin cdlus als
&b b Gl plezes allacl 5 wgllae ouibiw (JUE! (ol jo 05 oo Jiiie
odilin degazs g3, » B alaii 4 A abis I 1) 15T olSsy onilin locgs o
slhael sailin 5 (a3l sl saibin lojen jsb 4 JESl ol 4o v o JUisl
TGS 5 2) Wb oo a5

1. Direction Vector


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEOY liee; IV 6yles [a03)55 b /55,51 slazdl lalllas aoli_fad @

N/
t

y

G=(y,-U) A

P(x

» U

Sollaol suibiw yguin 53 ouibiw o Cdlumo 2o g 0 ylads Cdlume 2o ) JSi
Yo Ao Sen 5 o> a5l

979 Wygeo 50 dalgi Jelge 5 (5590 1 i )0 (Flmwlme Juo Y
gllanl ouilin

SloolKn b b S e oS 5 CamsSalle (60000 LaLE dnlona o
2955 o505 SIIPSS e b rimem il S8 05,8 Sy o b T L S el
A dalg dwslie oKy den coges G b Coles ;o g el &Bly ol o a8
ol ogllaals ol 30,8 blod &) Cons oS paacs sloasly oLl sonas,
4 poie bosls Lide Judow sloJow jo Callacl oaibin 2855 (a5 jo 5 ol
s 5 oelhasl ol S o) Sln 0ebior Myt poad Sy )
slp atlh S rbgdiuwdSplle ogh o oolitul 5 pigdiandsSolle jasls
oy auld o Collack owibin jpa> b adys Jelse JS (5)90 00 oy (555031l
Lgﬁfo)"..\j‘ 9O SR (_gLa:u’l}b alos> )‘ C"‘ﬁ" O‘l‘ | )\a;’ﬁe,:? o 6"9" u,ul.....o‘).g
AL o 0als |, gllasl el 2ol 5 sllae sailin lejas ildl paizan
(Y ’/\s)lé) xS‘So oolazw! @‘y u.:‘ S


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

0 ogllasl bl eailiw Ll b ol pl slails )5 wlio (6590 02 (2L

N
s Sl 010 0525 (698§ s Il g0 4o Lgllacl cnilin als IS
il (5) oo )y (K) aosles oy 51 (stpms i ol 51 o8 0 ol
Ole 658 > Ll 0,8 odg 551, 0y g e 0SS0 <T &5 byd 4 oKl
a5 by 4 ol easS oy 1) (Y) sl o (X) lrosly o ST aS oS o
08V s 5 Sla) e (o yiws BB 55yt wsLy <y
il laml a5 conl o] Slawle o Ggllasl sailin 39,9 laig, 51 (S

Lol goz a5 00,8 oy 1y (b oy a5 00,8 oy Gate S 5o 1) ogllaals
A Cowd ol 205L cl> o a5 wuS ol eols 5l cuiie (550 2o slaosls
58,5 o b cdlus b alivs (] sy 6lp 0,8 18 colisl 850 wlide
Nl oo 48,5 Jlai o sl X € RPN 50 4 aoolys a5 llasl o Cgllae ousli
&by Sgbgo b € RL Cgllack oailivs 3y € RY gl ouiliw adgs 4 xie

P(x) = {(y,b): x can produce (y, b)} (Y)

cpl g Cans auie ok wollsl sailin pals 4 cul ] axgr B aiss

Dyge 4 and B opl g Wb el s el oailin oS el Ao Sloj rals
(ul.o.:b) Sl 0l 00l QL.M.» )

(y,b) EP(x) and 0 <0 <1 imply (0y,6b) € P(x) )

el 5l 2lS Gllash odlins 2 (6,38 51 g Wl co sllas sailic Lo
H(Olo) 095 o0 00lo lis 5 JSB 4 45,8

(v,b) € P(x) and y <y imply (,b) € P(x) f)
Cal Ol ouilin ag poe cogllasl suilin adgs pas sly ol L ol by

Dghse ools ol pyz b aaS

if ,b) € P(x) and b = 0theny =0 ©

1. Chung, Fa're & Grosskopf


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEOY liee; IV 6yles [a03)55 b /55,51 slazdl lalllas aoli_fad 0

A4
3o bl Cdls 1l el & S eiia 033l 2,3 55,5 ks sl
25 s syaeli Al B,k 4 gl 5 oplhae saili olojan 55,5 L
(o) 35500 S

D(x,y,b; g) = max{B: (y,b) + Bg € P(x)} *)

5(x, v, b; g) = maxp

n
Stzyﬂ;{] = Yrjo + ﬁgyn'o r=1,..,s
j=1
n
Zbkjlj:bkjo_ﬁgbkjo k:l"l
j=1

XUA] < xijo i = 1, e, m

NIE

1
;>0 j=1,..,n

dod ;o 1) oSy plas 4 bgye Slaslice plas YL o> (g3 ,a0b p alivs

A Slez s o 13 colaiul 050 1) x> 0 dcgezme Bl gl Sy sleo,go
B S oo las Iy oaibin locys ciéluw & b gpyaely alius oy
oxilw Sew als jiSlas g Cgllae onsln il (Sew iSlas casms ol
oalS A Soe (py el o B Jlae o peS Cwl Hlejen jeb 4y Cglhacl
adg e yiSTas ol 5 s pdy Sl Cgllas sl iol38l g Callasl ouilin

<y wlaol ¥
S b5 mlio g Ghomiw (5yslosm 50 G50 BB 4 4z g L
290 O ol Bae il boysiS alS o Slalllae 0 S5, Slegoge
sae b Ll g osibins 580 drmslone o il 3,500, 42 55 a3 b lalllas ol paisis
Slallas oy 4 45 sl 0id L3 pgad cpl 0 sl ool ol Ll
Oldllas gwyp las (pl Ban Jlaie 1 0gd a3l ats) pl o 485 & g0
35 @ Ol | MBS mlio adgs Jeloe S (590 00 aie j0 485 Oj50


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

® ogllasl bl eailiw Ll b ol pl slails )5 wlio (6590 02 (2L

V
Jelse JS 559000 S5l a0 s a5 siwn Sldllae Jgl diws 0,5 gkl diwd
Slalllas () )0 eslitul 5,50 sla by, WISl slaal onilin Ll g0 adg

&b gy 9 by lalas gy pdidllasil anze 1) Sl By, Jeld
(CodgSlle (als g loosls ooty Jlow (8g)) Gyl bl by, 5 ((Bolad 5550
sbdle b olpl care 25w s Jelse S o905 Op7en Slilllas oo
OY0 ) an 5 il (Sl ) pdyBllasl ai i &b 5l eolaul L VYYO-1YAA
LAYYANYA. o)50 b olpl caro cudled s, VY adg Julse JS (5590 40
WYASRY o3l b ol (s3pm ol sy 31 oolizl b sl sy qulin s
SHp mbe ody Julse J5 (690 0 Olss (VY0 a2 5 00l guns)
ool g ool Glaie d le pus pa IS (59,5 slrosls 5l eslaiul b ol ol (sla L]
VYVAAYAA 0,50 b candsSolle amls 5l oolanl b ol lgie 4y 00938l
Swools 5 CandsS Wil a5l eslatnl b ol ol cwlal l3lé 5 (o318 ,8 slo SIS
e 5 ool lsre ay aVle ()l ale p )] (B ran 635 G Gop Ao
B 900 VYA ((5,005) VYPY-AVAY 0,00 Job 0 cailin lge & oy
slass sloosls § canSsS Wlle azlis 5l oslanl b ol !l slals )5 mlis adgs Jalge
Olye a2 039381 (055l 9 00l Glgie a4 (Brae 55l 25l 5 alere p oLl
3dgs Jelge JS 90,0 9 (VYD « obl x> cwgs) VFA-VYAR o3L b ousliw
0> G (G, soodls g cundeSWle e li Sl eolaiul b glog, (59590 Gt
ool Yoo N =Y e Ve o550 (b ooailin i a4y 005331 3l 5 ooles laie 4y asle p
RO PESUS IR ERNPTE R TR IS VU T DU POTTORTL S ) PR NC VN
sailin Ll b odgs Jelge JS (659002 9591 » a0 aS st Slalllas pgo atws
osls sidgy Judow (g,) SOl sla g, 5l Sldlas ol slaisls 5 gllasl
555152 8l (O izl CeisS ol (oLl 5 55 pal seladi e S olle a3l
G 63902 Olore ot el a8 S & jgm slaos gl o, ooliul (5590 80

1. Tanase and Tidor


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VY s IV ojles [paa5e Jlo /i3l slazdl Sladlae anli s @

N4
Osed Slllle o Gslhasl oniliw Bl b (5550 02 5 o S)902 (b
el 5l ool b ol il )5 mlio apmecens (60,0 i ooy
5 Gebod @yl 5 S5l Qs cilo e slaosls 5 (55,008 (olad d eSSl
oxilin plie a) G SaeSlsd 5 (eollae oxilin) oldsi woly (lyie 4 dnwgs
Jd mlio o 6505 <OTAY () San 5 soisl) VWAY-VFAY o5 b (osllask
S g slaosls g 5 rigd-canssSwlle Gasls sl osliial b e Sl il o
Sl 5 sl suibins plyie 4y (o 52 035381 (351 5 0oled plsie 4 (65l el oo
oailios Olgie &y ()5 dpmSliss & sl 1o 5 39555 b 0565 (S S Ts0)
G 25 T8 e g0 (VY iS5 508) YAY-Y AV 03 (b sllaal
SS9y @ bgrye slools 5 5 ybgd-CunSsSolle asll jlesliiul b (e (mio
5 oelbe oaibin ploie 4 (A3 e 093l 35 wole pleie 4 5l il
TohiSen 5 Silgh Yoo oY1 ol (b ollac sl plsie 4SSl

@ Lo Oldlas ol sl aio) ol jo a8 )5 & jso slajiegh 5l oladiges (Y- TY.
o 4 Ul s S ar st Jlse S (590 00 Arline 5 osllasl oo Bl
8,55 2 Sl Jelse IS (6590 0 olins () Bl pac | Jol> 0,5 550
elss S 050 355151 5 coskasl il Ll 13l avglio 4y gousie lallas
ol ST s ilans sy daesls ity Julo 5l osliul b glasls IS aylio oy
el 5l ookl b 5 stk auslin Ll gas adsi Lelse IS (o 90 54 slalllas
slosliinl b 5 oollasls owilivs Bl b adgs Jolse JS (5590 2 g 5 SondsS Lo
tloyos IS g5 5l Slallan il 3 Cansl 00 341y ST il CanneS wlle als
S deS1es 5 allae oailin (loie 0938l 45,1 5 0old Blars 4 (Brae 55
Sldllas (gl gl ol onds oolitil (550,42 95151 5l osllals ouilivs olgis 4
oailiss Ll ooy 9 b (5 90,00 amwlee o o gxe Sglad s9zg cnims lid
& e g demlne 5 cgllasl saili Bi> o5 (GleisF & el slladk
Mg Jelse S r90 02 owin O9e Sl 39 0 oald il s o )9

1.Qu, Li.& Wang
2. Ouyang, Liao, Sun, & Cao


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ eolhaol (il oailiw B L fnl Glals )5 mlis 5550 42 25

N
ez SVgh g ool Caio o Jlb oS 1 el wdgi sllasl ewliw Bl (5 5 L
5 5 rseCansisSwlle 5 ConadsSwlle Lasli ssliiul L Yoo )-Ye A o0 b
Olre a3 o 00938l (B3] g ool Olsie 4 655 oy g9 slaosls
ol s 5 Giad be 0885 (nSuemSle) (gl 5 wslhae il
3905 son TV e 5 (8) Cllasl ssilin Slyie @b (1) 9ol
VoY ol b er e Glaisu ) cellas sailin Bl g0 5 b Jelse S5
Lo sloosls 5 I bgd-CandsSplle 5 CudoSplle (asls colinal L VARA
5 wothe oailin ploie 4 i 8 00933l (5] 5 eoled Glaie 4 5l e
5 abaiges (V10 "ol Ken 5 () Csllacl owilin plyze & oS aeSTiss
Cal diey cnl o 485 & 90 Sl agh
ol Bl b oy Lelse IS sys00e 209l oszmen Sllllae az 5]
L ods Jelse IS o900 9 S5 pdsd-CudsSnlle (asli oslinul b ogllasl
5 sule) ITOYITAY o8 b oyl sladl cessSalle asls 5l sslinl
L 5 osllasl owslin Ll b adss Jelse JS (55508 911 5 (VTR o), Ko
G VYT T e 5 52) e Y=YV oyes b e ol Yo canssSlle

b yiogh onl s Ll wilasls 1o slails 5 b adg Jolse IS (5,90 500 (o) p2
O 9 bady Jelse U5 6590 00 2 ylosine Sgldl 9929 ogdle oS slo (Las
Syse 0,90 b oy else IS ssee £58 90 (nl W, epsllasl oaibin Ll

el 0092 uL..M&: )y

Jow 39T 5 50 o3 (sLedls g b yuiio —O
3y odilegBl b cosles ald 4 enilin a3l Cod lgis 4 (5 5000 S
ol e el oolyd g emilin 3uBo (6T oslail piliis ool W) 4 Cad ouiliw
e S5 (ol SA) S 55 <75 5 S Sl 5l s ol
Olore 4 009331535 )) (ioren ailaid 57 )18 oolaial 590 03led (lyie 4 lo o o>

1. He, Zhang, Lez, Fu & Xu.
2. Li & Lin
3. Chen, Chen, and Huang


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEY Gl IV oles [0 598 Jlo /(65,3 olazdl Slalllas 4ol fad @

N
VY lp skl snslin g 4y GlaildS slojlE 5 wlowy ylime 5 Shol oailiw
5o bysie pl 4 bgye Oldie ol ouls 0olaiul ISIC o850 o5 codled ais

] 00l oyl 3480 gl dolol

U9 -

i (Ren O)lee g SMeand L 5l pyp 9)90 slacdlad ats) IS (g9
5 eSS pole S5 ool 55 05,5 Sz o j5S 0 slacdled an, S g
B Sor Srgorte Shl & azgi b (lpl Sl 5550) wloads ganail (rwiige
G5 Sosete 0y9lp il Sglite paass 5 e kS psku 0wl
ssbie 4 nlple og walss o 2,8 G S98 DMeazs 5 Ol Dolis Ll
2 slpesle pals iBle )0 5 (695 grea sl el 3 gl (nl Ll
5SS Dglis a5 Gl jlogd 48)F S o canslin (S5 o Folee slrog S SIS
ooy riembio 51 (o ool SIS0 LT by Gsh 50 55 g9 Oyl
bgye DMLl I jshaie cnl ln 0l [ 5955 09,5 o alljy, 4l Gsi> wlsi e
OB Jeline uinaiil 75b ;o a5 oud ool S5 (69,5 09,5 0 alljs) by 3si
Il S el m3¥ izl e ails il gl wmsmyle ol o el ol @341 1S
Soolainl boog )5 12 0jeiws pgo al> e jo 0gd 485 L o Al Jlo ol 4
(39 &o P 4> 50 13 090 oo o (59 4 Jlu Sjeied 4095 0 jetnd
@zl Jlo oadsl A0 Jlo o plomil Slslons 4o 355 oo dnslos L5 05,05 sl
a4y blul nl ot s S I s 4l Jlo plee 4 Jolie ganaib )b
>l 5L Gy S gz amsle @l Glojeasy b (S5 el Ll
el 00y o3l T e (gl ez

e Joalgias cal ol 5 ol o U1 IS 6 Jlin st b ol Jadlgis 1PAR L 5
oad (armie alys) by Ged> Pl (Jad og)F 8 ln g wies (Jid 09,5 Ve o 055 it Gt 4 o3l
oW

ol Gley Jobo 50 i pS e 18 ool 050 (5 g0 atlis drule jo a5 Jleas 5 VIS coadly o a5 Ll LY
S gloyazs patlis S e o5 ) T s« Fhs patle drele Cg ol ol eolail s 1A i
Dgdge 43,5 55 50 Gl 51 B 0y90 S S po « Gloj 0,90 5 Al 090 (ol 43 &5 Sl iie ds b (Sj5 23S 58
g ol 5 (glo iy (APl S e eoliul 1) 3 Jlo as oS gl puoniy (2 Lo


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ eolhaol (il oailiw B L fnl Glals )5 mlis 5550 42 25

N

g Lo o -
Jolse S Soso s dmlone a5 Sl (6,500 e g8 Jole ailo s S392 g0
Sl Codled all ) SIS 4 by (939250 ailawlin ol sl ol a4 wgs
GP9y 3l S e e s j adllae (ul jo o) 390 slaaS
L alopw 95290 45 ol (pay Cewl ool colatnl sadls (6,05 609290
00 3,51 INg = INge™ abal; 5 oles godls (555 29250 s, 3l eolizul
S alo s INg 5t Jlo o oads alomil 6,la8 aslo ps IN; alasl, iyl 5 ]
Wi, eanSole 4 (YN0 s 5 ) ol Sao Jle s et bl
TogeSy o Sl Mgy s e cayd by g @Sl
clzl o b Jlo ;o ale juw (605250 yuixer .Sl ININ, = ININy + At

cly (oled) ool 0uds y5T, Ko =20 alayl) 51 oolinasl by agle pus SSlgil

53 wloyw 35750 5l ale o S ‘;L? Cuaed @y ol Jlo 50 aloyes 550
sledlo )o aloyw 39790 glmul lp Cale ;o 5 ons S 5wl Jbo
35 el alopes gl 55 8 o 4o aF ouds eslizul (V) abal, 5wl
(V) Jegaz 0 ISIC o8, g0 o5 slacdbd s, SS 4 aslo o S
SLS 9 05585 wlsi 5 gols ey codlad ity 9o sl i el oud 1)
aalojos Sl 55 5l 1 5750 (1) ooz )0 Ll gl 53 a5
ol 50 9 (VA eondi 5 SLS pje ) wd a8 s 5o (F/) Coio 25
(VN0 en 5 (D) el 03 5 dule 55l B 4 wlejn 63929
Ceord 2l AVle bwgle Sleslatul bocoll cwld 4 alose G397 g
e oot ey Sl 4 o S VYA Lo G 09,5 oS ags

_ Keatlp
Ke=—7%" W

1. Li &Lin

ol 00 3,51 OLS 39, 51 ool b (ygum 55 0l ¥
3. Producer price index(PPI)


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEY e IV o lets /023555 Jlw [ 5 olazdl Solalllaa 4ol fuad

N

NV

Calad and ) S a1 dslo yur Sl & 55 S8 @3 slo yos Sl £ 53 ) Jgur
ISIC o, g5 a5

Sl ¢ 5

(WY

Cadled all

S 5

(EWRRY)

Cadled ail

viy

sl &y S5

FIA

Sl

oN

4A1

S

oN

2 Loy WY quazxe adg¥

4A1

Slogy adgs

oN

#IY

#I¥

S Yoo alg
SO e

YA

Gl olls adg

vy

Sxls

e b oY gane
QYT&:.&L;:

SRS

Sl &Y guamo adyi

adis blog odgs

SoF e

ATl algi

\

bl 0o

Ol s 3l sl gs
J& g Jo

Oile cod g yuond

oY

©legiuao syl
ol (Gusainb

VWAD g>Ceon 1351

7

ody 99 o5 lacadled ws; (Olpl Jbl S50 (Brae Gp Geizes Sl
lods dnlis BTU amly bl 3 a5 el ISIC



https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ wollasl bl oaibiw Lld b ol pl Gl )5 mlio (5590 2 (23]

N

tousliw —
o 09958 i) wallas ouilies Cal gllasl saili 5 gllas oailis ol oaili
b0 ogi Ceosd als AVl Lasgie ooliiul b a5 ol oy 50 Cudled 4t
Sl 00l owd Coll Cand 4y ccodled ) o SIS VY0 Lo s 09,5
SRS S5 5 (bl 5 dal>) wlomy aiws 55 4 aulio wyllasl sl
ollaol oxsliw (s slacSgu 5l 5l LU SlldS slals 09l co punds
St S Sl |y T o (i 45 s I8 mlio adg il
Sarmd C g Jolis (55,00 5 90 Collad 4Ly o S anST60 051 0 e o
Al 55 50 Srae | Jol (S aaSlss g Sl oad 485 5 55 Gy g
S e o el Aty m n SaSTes plye & ol ggeme G 3 dralone
Wy o ead CEgn SBras Gl (LU S annSles abre slp el oud
Ol oS Jlasl coypo po colled aid; pa (Brae (d Coge e ol
3o prr Cond g SEgm ples 0ad w05 Cund 3 s 9 S g
il e Syslp sl (IPCCT1995) 59 co word 'S & (yyS Sl
(o Gools e ;o on)S sl el 5l 5y Bras 5l B0 S wSTiso
9 VYA VAL  YYV/F line & ol b 5508 S)ls (oS 5 S 5 631 w5,
b G OV TA%0g5,5 a0l515) ol o oolicnl casls SlglS 5 o5 VYV
adg i (glaldS slalE sams LS sbylE sl oy ailw 5l colasl
@ Joe ez ookt b g arulre SIS lajls onims LSas b35S 50
Sy a5l @b wloay avulxe sl Grizren Cesl ol Joa ()5 SenSiso
"ol ool solitul 55, ,0 a5 kS OIA S5 s ol 4 Cano idu s wlewy
O e 5 (5055)

Sebeocdi Jlaml o pd iJse p pSTYAN 2l 0 SaeSTgine (Je pyz 9 FINY pln 00 SaenSliss (Joe o2
il e AV - S Jle) 5 OOIAY + el 55 YFIBAY o )55 Y1/ FA
2. Intergovernmental Panel on Climate Change
el 00l hass Jo3l 5 & (s 9 el DlgsleS” ay Tl wiloy g5 el ¥


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VY s IV ojles [paa5e Jlo /i3l slazdl Sladlae anli s @

N4

Pallanl onilinw B (59 9 b sadgi Jalge U5 (5390 40 2391 3 @l gy 31—
a5l llaels saibis Bl (g0 5 b wdsi Jelse U5 sh905e 209l Gise ol 5
6551 ile s IS 598 sl miia Sl oslinal b ples 35l jolate (a9 os
onilin lpie 4 Faro glacadld anh) a5l )l 5 ooles Gl 4 (Sran
Slasl g 6,15 Sloe a4z g5 b oS ogllasl onibin (lgie 4 (0SS Tso 5 sllae
5 Collad ans, LS 4 Sloloe (nl 4z 1 558 e almil wilond gl sl oo
Os o b ol Jelse S 6h90 0 Sl Bro (e Gl 5o Ll s el Lo
else S 550, S50 s @) 51 i el 00 a8l gllasl sl Ll
ol (V) Jguzr 095 5,0 ooliiul 9550 (sloyeite 5,lel oy ol p3¥ o Jys
Ozl (SaSly slaadls 5 (Wl (:Sle) 6550 ol slaasls

ol ((SowiS 5 o>
WA-IFAR 050 b b o (6,lo] imogi ¥ Jsoz

S50 . . 331
oS &35! & Lo yuu PLITYES 0593
YAAYAFE | YSAYAD. | A-YAFY. | SA-YF/-5 | FIY-@4-V SeSibs
YVY@+-Y | VeA-@eeV | FIXVErY | YYFVAL | YIADB+-A | i
AT RRRR VE- ) VYo YY) YYAFY- S
LAALGE! AMA-YD YY§eer | FeoBANAS | FIYe0e Y | Laeddl ol
YIYO YIA AN VIYY YA o>
vy VAIFAEYA VIO /-9 Vo/PY Saas
VY /Yy Y£A/50 YYA/YE SY/F YYF/-Y |- S
e N N oo e Jlxs!

9 55 wlopw 5o, wagidl b)) sl paie il (Jgaz o2l o
YPAYAD i SA-YSI-5 b, osclee T IF0reY oy (o) a4 oSSl
YAAYAYE a5 bl 5 cand o515 FAAYAFE 5 A-FAFY BTU L, oorkeo

el 43 5 &y WINDEAP 1331 05 5 oolicasl b Lo 475 .



https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

® eolhaol (il oailiw B L fnl Glals )5 mlis 5550 42 25

N
Sran &5 Sl calply ol AFYFANYARAAYY BTU L ol Jssls

ol oy 9y50 sl dled all ) lawgs ouls agi S anST6s (Kl I S
o S50 slacdles all ) jo (65,5l oolys aigy Bras pas sams lis el oy
Olas alis (pl sl Cote oal 0l sl prie sl (Noz oy Hlade ol

5 peSiln 51 a8 (slong 33l iyl Wacianlla 4t 5|
ouiliw Bl b adgi Jolse JS 905 091 51 ol @l (gmy 3l Gt
o3e3l 3 stel S 5l 60,51 bl Sglis pog o sime )y sl & coglladl
w5530 pae Ggail al 53 omyp 090 Andb nd oolial | (puSTSky
o slclad as ) oled 0 Jelge S (6,900 Hlaie 3,51 50 igllasls
9l 0 Jelse IS (x50 Dol pas 0aiiS ol 03T Gl Jao 28
sl (o) ooty e 391 ) g lol i 51 oallaals owilins Ll cy30 5 b
Slas 1) Jowe g0 3l eolewl b (68,9l p polie ;o BB 0g>g o] blae 5,8 o

Lol o &3l (V) Jgo 10 ygmS g 905! guls oms oo
Slgi Jolge S (59042 09591 32 30 wgllaoli onibiw T (5 yIobimo (19051 ¥ Jouir

Jloss! Z ool 803l

e -fIYA? Wilcoxon

aed 8 o 10 0 (5l e o ;0 (5SS yaesl 5l el s s bl
Ll 0g0i blow! olgi oo azeis (pl wlal o dd) 0088 c0 0, o) 4 a4 yao
25 511y 55 Jelse S (69000 gl IS (6900 Anboe sl 5o opllact o
ol a0 Jelse S (650080 molie 5o (s loline Sl gl s g asle Sl o Ll
Sl il (Y10) o) San 5 J slo gl 5 ol gl b asess
ool as, ol odg Julse U (5,90 ,00 (peSlee dslae (V) Hloges
LAYAY-IYAR 6,00 b ollacl onilin bl pac ¢ bld cl> g0 o Jmio
Jolse IS (5590 0 zelaw 90y (6 lolime BISKS (logad (pl (bl oo oo ol

1. Wilcoxon Signed Ranks
2. Li & Lin



https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEY e IV o lets /023555 Jlw [ 5 olazdl Solalllaa 4ol fuad @

NV

390 5,5 Slool gz lz j0 BE iz 4y Cunl ssalin LB 60505 ol
S ) o8 mlie 5l s JUil 4z (Sogll (rals anse o cool o (w2
35 & e pel nl gdoe (Qollasl suilin ol 4 ollae sailin ol
20,8 o glio Gl 3o gllaels eailin Blod b (50500 9y Jalse S (5550 2
Jelse IS 50 peolie 5l )loiys b wollaoli saibiw Bl pas (ol pls
5 F&30 0yl slladl ewlin (28,5 o Geizmen wwo e &l mlio wly
Ngy (1) Jloged (wlslyy S oo ml)8 aia) cnl 5o 1) (6 5l Cenlis 3BT ISl
85 9o Ve (Sl ool LSy wdgs loe JS (6590000 95 99 2 Dyt
sl 0333 1ANE s oy 330 Jlo VA b | Cgllaals suili Ll b ags ulse
Lol 48l a5 o0 VP e j2 50 adg Jelse S (55904 bagie jsb 4 g
Fiar g o3 VY Jolee oollacli oulivw Bl (y90y adgs Jalse S (590 42 Lamogie
639058 (s ol gllasl ol Bl b g Jalse S (5550 0 4Vl (1 S0Ls |

el Al ioli8l ds o VAl 0,90 (pl )0 lawgie jeka
Sollael oailiw Bl b odgs Jelse ST (gy50 40 5eSlee (V) Sloged (bl
axils i3l 3y, YWAV-VPAD lalo b sy 9y90 slocolad azd, ooles
SRS ISE a4 e ol Jole 90 a5 0,5 o)Lol (g8 o0 wl) (nl mds )0 el
Al (soled ogllasl onsbin Bl b adgs Julse S (5590 50 (5SSl (sl381 039,
Jds sl OYAT (o550 SiL) ol 0ads Sloj 03l 5o imio glacdlad
Silidl g s slaaal,e Ll cwl sodg slaasly cud,l 5l i eslatul
SV Lol Ll33l & pie Caaio Lidu o )50 slaawly 5 4l slge il
Cadyb ) i eslitul Cole y0 g (pogat S ISl ab) g (Jaio
5l oolital 1o g ohng slod,Sugy Jud pragd (olod) ol o sadgs slaaly
3l eolawl o535, 0 mmd Gl e 5l (65,] OMpud glact conls o,lol 09> g5l
Slarsh ISl 35,5 5 sgm Wl s, addsl (ol Lyl ESlges
S5logh dl B g g 95utr Sz 0 Dlyhe Plol (pogan idy (5,138 4l
&8y (s pdially lp solaidl slooliy bl pailels 5 lsle ol (lio

i oo 4 ol sllask ol Bld L g Julse S 559 05t (s (565s )


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ eolhaol (il oailiw B L fnl Glals )5 mlis 5550 42 25

N4

Gl bos glp bugie 5 SasS gloelln arug 5 ab) alse 5 OISLs
(Oler) Gl 00y pdhculd,) § I3 solls

w8, ol ol oaits Bt b ads Jolse JS 550 oSl
ololyy el azils aalS swis, VYADIYAY (gla Jlo b aio clocolls
e 45, b VPADVYAY 6il s into slacolleb ax 1 (535 0 il 3135
Sl by ozl ol 5 65,) lgs sllal CiBgs Lo & Lol o o0y
Big5 Coled 59 9 (gegat S IS dlep lag sl DMgd 950,15 5 9 il
B G g ]y el saig; oy alse U5 g g0 cmlie (g5lugs anl
AYAY o 5 ol olazdl py Ll cyes cslops 265 s il e 4y cymizmass and
g lam,b iy LS o alies ol el 4308 05 4 5, aio (glacolled u
oxibin Blod b adgs Jolse JS (5590 0 0eSSlee (S 0 p2mie (Shloo slaaeli
OFAY o635 1o S3b) sl 0 Slej 03l ol 55 cinio slociodles ad, gllaals
ol i Ll b g Jelse JS (65000 oafiln oreS VWAV
Sl @SS vy 0590 Gl Lo o 1, (4/AYA)

Slacedled al; solod wgllack oailins B b adgs Jelse IS (5590 2 eSSle
655 po Sl IS el el @il il YYAAIYAR (glaJlo b aio
539052 (ilS Wgy aslol 4y orie Cudlgi g0 VWAA JLo (o oy 255 |l el 4> 5T
loolls 3sne slaan Jhoiol 5 Sl slacdlos Ll gl olgy Jelse JS
Sgi Jaloe IS 5y90 00 9 (e slaclad ab; 4 jmie (SO plla 4 (golad]
bl dalol 33 VYA JLo jo aliess ol ol Slej osb ol o

Slacadlad 4l ooled Cgllasl ol Bl b adgs Jalse IS (5550 02 (el
gy ezl poe ool anils LialS gwig, VYA IYAE el Jls b o
eyt Ll y o saome e 5255 Loy (siieian 5 gl ol
S o il 53 cplaels et Bl by Jelse JS (600 ialS
AT o 5 s fiTale o s oy bl 5 ad i oiman (1TAYs55 o

(ood) 25 VTR Lo b ogllael ouslis Lo b adgs else JS (650 0 o0l


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEY Gl IV oles [0 598 Jlo /(65,3 olazdl Slalllas 4ol fad @

NV

A Caio i 0 Sles g 4 e VTAD-IYAR slo Jlo b pl>, 3816

ol oallasl onilin Ll b oy Jelse JS 5 90 0 (oSl al8l altnne ]
S el 4l 79,5 VWAV o o Llcils o ol goio slac s as,
slaidl o >e o G;L;.s.o.bll.; WAL A e Jod> slae e Jleel g pl>
Sb) w98 (Al il 5 Jle SYslee (sl Cudgaze sl 5 (IS
@ Bl plo I (B p a0, Sles palS ane) ol (nl (VTAZG3S
g adsl olge Olojly gty (SKiwly 45 o dy slasly 5l ai o o5
Lld L sl Jelse JS (8502 (52815 i, (olad) 08 wal,3 1, ol (clabay
aclol \YAV-1YAR slo Jlo (b cre slocdled as)  oled gllasl ousliw

ol Al
VY sl pailivs Blad ¢ 93 (5 550 542
Y/
\/hn
«/44
” N~ / ”
JAN e ~ S N
~
WANY
— > 3 = g & > <L a o -~ »r»r } - g & > <L a
< X X X X X X £ £ o o o o o o o o o o
T T VS Y Ve VA VA S W VA S VA S S o

odiliuw Bl 9y g b Il 95 53 (6391 » wgi Jolge S5 (5590 poe i )l 903
(IWAV-1144) Ggllacl
Gwios slaazly (a5l
@ ogllasl ensliw Ll a0 9 b adgs Jelse JS (6 90 50 (uSSles (F) Jgo
oL YYAY-ATAR o)08 (L ISIC a3, g0 o8 iwio slaculed ans, S
JS o5t cmshlaols oilin Llod (F) Jsozr 4o o 4l gl (wlulyy ans oo
e aimen asee Sl 1) o slacudld ats, ol oy Jalse


https://iiesj.ir/article-1-1578-fa.html

@ ogllasl bl eailiw Ll b ol pl slails )5 wlio (6590 02 (2L

N
g Pl cdlad a4 bgye oglhel cailiw bl L ody Jelse JS (5590 2
oxibin Bl b odsi Jelse JS 5h90 00 cnyeS 5 (M e0F) oad land aibles; 2SS

Ay y S ay ogllaoli ouiliw Bl ygus g b udei Jolos JS (5590 s criibeo .F Jgu
OYMAYAM) ISIC 03y 90 05 o slocudled

gl Jolge IS (5590 542 o Jolss IS (5590 40
BT [ B oy | s, | S | S0 | s s,
osliw ousliw owsliw osliw
ool | gl ool | gllaol
e, iS5
\[e-F V-4 . </AY) AL | i slge o
JAYD VY-V S5 odg CIAYY SRAY | oawels] s
Ngars olgs s o
N VY R A ANy | TTT
VN S
AN VY o) oy JJFAY VY| Slgeie oy
oY aded
-IABY JJaYs ? N 1 an <1AAQ Slig, adss
oY aded oY KOS
MR NEEN Y Ay VYA Y
Shye S8 7
oY KPS
.1aY4 VoY sl ol ads | A VY e
e
15 oY N gan oy
Y R S5 s AJAA- V- OA Fam ey
Y iile ey sxls
oY KOS
RV Ve oY FEEEE A Lavy Verd | By Ol
St
Y emile ags Log oy
.1a¥] <JAAF ST LA .34 ks °
oo (ganailb S5 dli
&l 5 ple odgs
< IARA <Y ’L wa RN <JAA¥ Slale o g3
9
- IAY “IAR - TEEE L e AJASY e
ol (gadald Y aiile

[ Downloaded from iiegj.ir on 2026-07-12 ]



https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEY liney VR oot fo2595 Jlao /5551 olazdl Solallas aals fad @

N

5 osllael oailin Bl fysas 5 b adss else S (5550 80 0eSSlee anlie
5 slhael culin o wsSae abal) 952 oaims i (F) Jooz 9 (V) loges
iy o (Fogl) wsllacl oaibis o bl 5l el g Jelse U5 (5902
AV F S 5 %) Sl i VL (53008 b isilsSS slaclles
il onilin Bl pue b Bl Lo 4 gyp0mr sl s byl @l
Olpss g aBl 655 wad il mlio ganains 4 cul p3Y Collasls
ar S¥Rawd ol Cozilr )0 5 095 99 50 elhasl cwlin B b (5590 4
p3Y eogtlacl oailiv Bl b oy Jalge JS (5590 02 dmlio 5l i ecnlnle 095
5 e glacdld il (5l Sab ey p a4 FES o wll sl el

Ded a2l sl gaatws
0l 3l 65l Dol e oy 0590 lacdled Al sanaies gl y
loosls 5| ile e 6350 asls Ly el o ooliiol oS Lo g wiloo 655 o
90 4 1) bl Comazr SO ailgice g G diged SzeS sl by Sl
okl degarme S o wites oloiasls S I ek golae Cand
Jol Sz S (oo el (Goloe Ceand Loz a1y S5 4 SagS lead i pe
ale) pgmr Sl 5 (@) 4ile) pgd S lz Q) aile 5l S 6S Slaalive saile)
wlee (Y Ao pmril ) aimo o plosl 1) (6,5 paiz ((Q) 4l 51 25,5 Slaalice
a SzsS 5l begdld ad;y 6550 wad glaesls g5l e 5l ey 553 el
e ool (Median=Qp =-/AY+) pgo Sz b ply a5 w8 glyiil oS5
5l oslizl b ys,8 g5l 55 Qs =YIBY) pows Sl> 5 (Qr = -V5F) Jgl 5l
Mz @ G55 Dol s oy 390 Slatdled w2l sl
ol bl ojls vezg Dlanlin woye YO aiws 2 0 0l e Goluw Al

Sl 00l SLLO) Jgum [0 (gassaiws

1. Cole, Elliott & Shimamoto


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

0

eolbel il eailin Lld b ol pl slails )5 mlio 650 2 (2L

N

Ll oolaiwl L ISIC o) g0 05 slacadled aitisy (65 ! uds (Gusadinws .0 Jgio
L)l g dile

ol aiwd

g AW

£9° Adw

Jol aws

S adg -

Slge adgs -

(SHxe 03 91,3 -
Sk s

bk ol ads -

b\b)ji)é 9 J.Cls -
Pty

G590 4l hylug -

Sl g 095 -

5 Se¥ 005158 -
Gy Al Dl
W

B DY gaman s -

ooy disLu

Sl adgi -
&
2l adgi -
5 Jo Slyetes
slegls adgi -
PS5 sl
Y gase b -
S99 (S9!
ol (gok dab
sloodysl,8 oy -

sl

gl odgs -
[ERERVAR]

Ygaze dlgi -

Slig g -

gl -
Lo gleale,
o

cuaiy pes -
YT sl

Olabes adgs -

5 297 s -
97 SYgpaxe

5 OFF Sy -

SLs

5 058 Gosysld ady da Soelsl glsil ady mlio «(8) Jsuo oluly
Csz sWos sl 3 g sz adgr cily slaes gl )8 5 0y asi (Sligy adgs SLs
i g s w0ad s gbaale, 255 Ol pleke 2w Aoy

Gad g3as Hlade 0,5 o sla Jgl atws [ plebs adg (Ol g YT uile
Jol aiws plply el 385685 (Qr= <N FT) Jol Sl 5l ledled as, opl 65,
Oty i (g5l Sad e yieS b placeled and, woys YO ls
b Lge 23 0l 5 ool oaiis Bld b sdgs Jolye S 5,500 0ok
S g0t ek (S 9 (V00 7) ol Lo aibs) 135 5 Oly codlad i
Oedle el g pend Sodlad 4l 4 bgyje sllasl oiliv Ll b adgs Jelge

Sl (IADO) YT



https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VY s IV ojles [paa5e Jlo /i3l slazdl Sladlae anli s @

NV
sleesygl 8 g gl ol slacudld ats, Jols pgo atws slacdld as,
gapadb Sleghae plo ady (J& g Jor Sl ple alg o Bp Sl
ol 65 o goas jlade 4 cawl o138 slaes gl 8 o] g Koo sl o eais
=+ /AY ) Slaslie dileo 3l Ll 55,5 QL = - NPF) gl S>3l beedlad ans,
ile 30,0 VO 5 yiio Slaslie dwo,s YO 5l Ll (Brae g5, God labe oS
5% oollael oaibiw B b adss Jelse U5 (59000 (eSloe (n it ol a8
el (eSS g (1A0Y) Sl Olpame codled ail; 4 bge aiws oy
g s Sl ailh) @ by e osllasl oaibin Bld b odgs Jelse S5 (5590 42

el (IAOY) ST pile o

g U5 ady glocdled ), Jold pow atws 4 by glacdled als,
5 Y ndle adsi Gl ol 5 5k 5 Goise 4l Jalog ag (g2l slaos ol 8
ggi.,,.‘;.wy LgLawo)s])é gl (Ol guie oy 0 gla 0 sais gundad Slgss
oS ool Sljpzs g ST pile 3 a ool axslo (o318 Y guams 055 ¢ Sdls g
2Q2 =+ /AY+) Slaslie ales 3 bedld atd, onl @il Gud gode e
Sloaline sy 00 5l Ll Bpae 5 God laie a5 col placlad ais,
Loadg deloe IS o0 0Slee ot ol a8 (ke 00,070 9 i
Lo e wollacl ouslin Ll b odgs else S5 (5 90 2 (nSloe (0S5 (41A)
Sl CIPAY) Gl gacie codlad 4y @

S ol gloos T3 g S oy Jols o,lz arws 4y byyye clocolles ans,
Sxe slrodyglid plo 0y (alierd loosysld 5 alierd lge asi (VY
3 lecddled ail,y pl 650 Cal gone jlade a5 cul by Sl adg (o388
Cowl olacadled als; Jold p,loz atws .l 009 25,5 (Q3 =V/AY) pous S )l

gy 5510 sy Oy50 gdcodled Al o o |y 658 Cul ppion &S


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ eolbel il eailin Lld b ol pl slails )5 mlio 650 2 (2L

N
@ bgryo atws cpl jo ollasl swsbin bl b adgs Jelse S (5590500 nXlo
S Gagope e (S g ((1ADF) oleewd OVsame adg codled al
Ly e oo)ﬂ)é Codled al) 4 b e wollasl suslw bld b adgs Julge
el (¢TAYR)

Ve A
A R
A ALY —
N2 — a—
e — —
/- e —
¥ —
Y =
Y. e
g —
e = E=———
Jg) 4t asd 4l PR ales 4

G b codled ady aiws Hloz allasl suilivw Bl b (5590 0 craSiles dunnylile Y g3
Wyl (5 5

Geios sboazilrisle

Sollasl oailin Bld b oy Jalse JS 5590002 (eSls (V) Jloges ulal
Selsi Jelse IS 6 )90 1 0eSbee 51 yiiier (6550 Dol (S L (1AY0) o) ans
i b (1203) mylaz 5 (IVOF) pges o(+/ANY) oo aiws gllaels suilivs Ll L
Sollasl owlin Bl b adgs Jalse U5 5590 2 (eSloe mizran .ol 5YL (655
ax Sl i VL @551 Dol b p)lez 5 po ladins 4 el pgs atws
ol Sl WS Ll cal piler aws I jieS paw s (65,5 Sal
Ol 5l eS pgw atws ogllasl owbs Ll b ody Jelse ST 55500
ol o)z 4 gllaals osilis Ll b oy Jolse S (6,50 ,4

Loodss Jelos S ososte nieS Slrguie i codlad 4l cioren
S dld 4ty ol opdle 4y )l pgms dws 4o |y oyl il Ll
il obod o 1) allacl owbin Bl (s 9 b adss Jelse U5 (5 50,0


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VE-Y i IVA 0les a5 o [i55,) slamil Slalllas asl b @

%4
ool Bl b oy Jolse S 60580 ceSiloo 0,15 ISIC od, 40 o5 (glacllas
el SIIYAISITAR 000 b (IFAF) Gloguio odsi codled arss, sl
oo sbeddld ats) peles wslhasl ousbiw Bl b oy Jelse JS (5550 42
G50 (eNle aliie 4y (V) Jloged ol oS (o) 2 390 03k )o (+1AY)
B Gosose 9 Slrgaie oy codld ) Collasls oailiv Ll b a5 Jelge
Jlo o oo bl and, oled wyllaal snibi Ll b adg Lelss
ouilin Bl b ady Jelse JS (59050 0eSlie )lages cnl olaly ool ails
ol JS 650 5 7S oo salas 3 Slirgee s Collb 4, gl

Ll gmio ol ail, eled allasl onibin blxd L adgs
< q-'
3+ 3
B sthaioaliv Blal b s ysoe MO paeie 2 65 Cgllaali oailive alal b (5 5 0 a0

B T T e
R A

YA
YYFAY
YYAY¥
VYA
YYA?
VYAV
YYAA
YYAQ
Y¥ay
yyay
yyay
AR YA
A4
yyay
AR RPN
yy44

p — —

3 Sl g s ol iy Cophlanl ouilins B b (5599 52 o Anlln ¥ 10505
o sealad il olod Collaol suiliw Bl b (5590 42 bmwgio

i slaaniliasls
ah) olhal ol Bl b adgs belse IS )90 (ke (5952505
oilin Bld b adgi Jeloe S5 (6590 00 Lagin 4 S Ologunin oy Solad
S3bsl oyl age bl pae Jdo 4 (sie glacodled ad; (oles sllaal
Sy clld wld; wloype JS85 (Jop e (2l SHn slavsly gilus s
Gxd Caio (pl 3 dpw 4l Galads gpsld (ud edgw B (Dl g


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ ogllasl bl eailiw Ll b ol pl slails )5 wlio (6590 02 (2L

V
OFYeoudme slagtoghy 55500 Y 9o b 35 Sl o 5l goimo e
OYAP (53550 SOb) (g% 53k 5o Suldy g adsl Slse aal @ Lo M2
wosllaal osilin Ll b (65000 ouilee celled 4, ol ciads o Skee

el ools ralS |y pous aws
Sollaol owslin Ll b adgs Jelse IS (5590 540 (uSilo (V) Sloges 45 4z L
5 oo 009 YU cde Ll pgd a4 SGoy L (¢/R09) il alus o
Sy el ah) (8518 e ler atws oglhsl calin B b wds Jelse
el o) e o YL cldled alh )l cl atis ol jo gleed DY g
s 4 WWAD Jlo b inio slaclled i, o 5o Corio (i Sl S
I ele ol s YL e ((OYAD(S S o SOL) el ools glas
ol & ool Sl o cled a5 e VYAS L 4o Coto it ods
2, WAPSAYAA o ls b OYAF w6555 SO oyl sl colled ans,
IS arls ad 4 e &5 Csl glcdled all) o oleend OV game codlad
Y game colled 4, 5,Slas (VWAL o SOb) ol 00 Cario ity oulsd
el 005 ial33 1 e aess opllaal oailins Ll b (6550 2 Crelen otloond

Ololeadioy 9 (g y5azas -V

ol (18,55 5l j0 a5 wl odalie () n S50 (275 5 LB Sl ez lr o
055l y @l Ghyg 5 Blynt Gppal Sl 4 e (g0 dmslne po (il
316902 959l 50 gl ble eailin Ll jshaie 4y dllie ol jo 0l aalgs>
lobs, 5 eolital b Lasls ol e se ealitel 5 isdianisSolle sl
)ly Bl pals (ol aizen 09 oo gl (5)90 02 5 (2L 5T esll (655
oeals g Callas snilin lojen iolidl (paiine Oyge 4 Cgllasl snilin 0,5
5 Sslis aalllas ol o a5l eoliol b aiS e wal | Cogllasl osilins
collad 4, V¥ (65000 Sloaslone 10 wsllasl oailins Llod pac g Llod I Jol>
iyl 5 5 i et a5 3 g0 eslisal L ISIC o3, 53 o5
Sgy 42,51 ol Blis ey ool ol el dd gy VWRANYAY 600 b
905k 20900 mt stz BB B Ll el LaSy (9000 €55 99 0 Dl


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEY e IV o lets /023555 Jlw [ 5 olazdl Solalllaa 4ol fuad @

NV

5 (S gl _candsSolle azli) Cgllasl il eailin Lld b adgs Jelse JS
@bl 5l gl cnl oo szy (CanssSplle (a3li) wlgi Jelse U5 55902
9 S gd CudS el jals anlie amcs SEds Oile a4 il o e
ol Ll b adgs alse U5 (5590500 955152 457 000 o0 Lt CuancdsS ol (L
ol Bl ous oddss Jelos JS (sps0se 5l oS ol (ooles 5o ogllasl
3561 el 5 5 580 30 cmgllasli odilins 28,8 a5 )0 ool plis ansl gllaal

S (oo ool 2 1) die onl 5o iy Sl
e slacollad ail ) sales adgs Jalge 5 (559040 cogtlacl onslin Ll
A0 8T Co GugSae sabuly cpl amd oo 28I (pw)p 3590 0590 (b,
ol oy 4 e YL (550 ol Ty o)l B geie lacl ]l ans
odibiw Bl b adgi Jelse S (590 1 dmliie sy cnlpls 095 o0 it gllaal
) 380 @l wites (Ko (55l Dad e 5l a5 placullad b)) ogllasl
iy Syl g ale @3 el 5l eolil b jehite pay ams e 4l
Ol Wad Sl (55l wad il ISIC (63, g0 05T slac ]l
Soys YO ol a5 ol Sle osllasl onilin Ll b odgs Jolgs S (5550 42
9 P P90 LS )l 4 S Cel (655 Dad (1S L (aie slaclad i)
B Sosore el (S G poe Sl ] S el i ol
b Slrgeie oy ol ath) g2y ol oollacl oubin Ll b oy Jalge
o2l @ e ogllasl sailin bl b ol Jelse JS (559000 (el G2y
Lol 00l atws cpl ogllasls ol Blad b adgs Jelse S (5590 42 (el
Sl b and; gllasl swlin Bl boadgs Jelse S5 gy50 e 0SSk
L adss Jolse IS 590000 Lagio 5l 5205 (omy 2 990 slalos pled )3 Sl guate
Ly 33y Cpitred ewl o slacudled ai) soles wslhaal snili Ll
G g IS el 0l e (YL b plend SV gazme wdy culled
Collaels ol Bl b adss Jelse JS (555000 (el Gl 40 o Cnio


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ eolhaol (il oailiw B L fnl Glals )5 mlis 5550 42 25

N

il o gi 1551 S

g olai8l G mhw o a0 o Sles CuhS mioy j0 e (pyede ($)30
aile obd,sis glp Caeal pl sl golaidl ol culS ¢ (OIS sladl o Sles

4JLOJ.~J O wls OAl A g 00g )W—JALC LQ)] 6&[.@.«3‘ J.w) aS ol J“”""‘" u‘)“

glio &5 Ll s ol gsbe 5 golatdl slagisy (gy50 00 s 4l
Soy55 1 0b ) Cawenl e LES b g olKy 5 sl S e g a8
590 52 Al 39 gs“’l" odsliw 4 o RUWON-Y Q.;J P Sl )'| gsi’ o
oeals cely g g wale> yiage il Cgllasl ST onilin cpl 4 axgi L]
P YL g, b ocate (g wlgie ol Bl pas ids 0 09dce (5550
Oyl came as Ty il o653 0 (6 5din Coel 5l Con ol o)l ! jo aaS Cn ol
J8 slaans Job ;0 g caoVl logas 158 molio ,0 65,5 Sad (658l o
oddlice o pad 4 ey el Al dnwgy |y o5l o 65)eiST l eolal
Lld @50 50 36 G550 ad b mbie o adg Jelse (IS (55500 &5 0500
ol e Olsie 4 590,00 o plosle 4 addllas (ol s slosl 4 @l LG
WAz g 955 (550 e dewlie Sy, )0 6,5k 9iS (55900 L] 5 Arslore
oy 4 ol eailin bl ez 5l (6,900 amwlbne ;o J60 )5 5 5 (o5 ol
u5l.’a.ol.v oslw u...a:lf 4 u‘y‘s‘c axlas U"‘ @L..: uwl...u‘ » ‘095 d.uasa » 05)'{5
3,90 G55l S i s 05 apoy 2L Gysloge 5 isere GMIF Gl
s 4 (e Gaidsn LI Gl adsaes s o lagsspl s 4 eolinl
&S lex g Canlw g9 40 g mlio gilog ol & s wailin jlade als
oo gl 1) ,5uS slails IS ades anld o Cgllasl il> onilin )l Wil
Jolse 5 o9, =8 sl el Gl @S ozl yo Gl LB leaoy
Lol HoiS Sl S alis adgs


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VY s IV ojles [paa5e Jlo /i3l slazdl Sladlae anli s @

N4
o lol o9z LS g5lw 5l eolaiwl ales slo le> Lgl.(bc).b szl mizen
ool OMgnd 3l eolaiwl (g5, 0,5 Gl oo 31 (65,1 Ognd gllac! cons
oon (IS Gl ozl O 050,55 dgw wil)l Cloyy aslel (> >
B Gopore Sorte 9 mloo n solaill Glag 20 36 ielS 4 e cogas
g Sdgs Jelge


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ ogllasl bl eailiw Ll b ol pl slails )5 wlio (6590 02 (2L

N

&lw

5 hermecen; 3 ,8es (YY) ()0 1w o005 5 el cdpons ((polacl -
il cassSille jasls céla, iolnl Gl S mlio ady Jelse
YV o,leds (g 3ladane Sladss dolilad (gl

OYM YN, 988 goladl oy )55 oyl pl sl (5 9002 (535 0 SSL -

AOY) 655 byl s —

AYAVR8 Lo e 90,5500 4l =

2 Olrl 5l cotie mlio o 65050 Jel2S 5 0325 (VWAR) el ol (55002 —
DF o les s Jlo (M sl aalizagsy DEA iy, ol

el Sl eslitul b plpl slaglinl jo S5 mlio Wy Jelse JS )90
glio 3 Wil @S, 4 Gliee 5 odsi else 900 OYAT) ilas 8 carles -
YJ O)LAM 6\C‘ 0)50 sdow‘ &_JLL.WU ‘UL\M‘ \5)).)
dmle (WWAY) (Gran> smw § G 42195 ihae  cbdesme ol Spds —
S alols é-’l-’ 0)13.3) )‘ oolawl l) k.)‘)"‘ » 6‘))." (':’L.w ) ;]a.,\:u Sy dl)lf
A o)Lo...’fs Al 0,99 wlazsl (_go).g)lf LGL““:’.)'E-; dollad ‘)la

Sl Dbl OYA0) 59,9 e g sl olg> ((oeme (U Suad -

ol G glie 8 a5 e 5 el o5 o b 5 il
5o )led w5ss Coma b ol oladl sla gy aolilad

Sy p Fhe Jelse omyn OFVAA) 0ljg Lend 5 sietils ()l ilows csile =
Y oo,leds BOYF 0,90 (golamdl Sladoy delidad (ol pl olaidl o e (5,90 440

“'\"J}’ JA‘}C JS )90 54 A....J) (\Y"\?) )54..\.._7.9 (59..0 Qs.x...wo VT I} ‘obbw.:.c -
aolild oyl pl oy mlio 5l o, wwled : SIS Ol « SO5e0eaST e iy
¥ ooleds (o203l Jlo (goladl g5l


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEY liney VR oot fo2595 Jlao /5551 olazdl Solallas aals fad @

NV

Lo, Sgeome wooly o uly oz Sl ((Soli 8 sdpe (usliesme (05 -
Y o)Lo.,.’f:Ao)jo ‘uL..a‘)J)lSw){.w A.AL.L@B‘C;L’UB.@H J.al.%..\}é:b.o

Jelse S 559000 olptn Jelge (VYD) (soge «soblmid gamo 0dljogome —
Y% o,lois <V 0,80 golaidl g ladoe Oliizs anlilasd o)l sodss alio [0 oy

wlo 0 ady Jelse IS Gy 2Lyl OYAO) o) bl b bug -
N0 oyl i Jlo egolatl 6,8 el alome o]l glails IS

@ oy g oy 689250 3551 OVAF) o dazmo jalS ( GLS 30 -
aobdad lul golaidl cowe o w0 QT dwle alixe slo b,

5 SErd obmlyd bl mlo 650t GxSoslil (TAY) e igrcaen -
ol Gryaelin 5 Cupae plojle Glikes b o1 2 Fhe Jslse U]
e e oLl

Gl y Slag 5 (2lad glio o Slee ()2 OF+T) Gulme Glaiaghy 55 00 -
Argh wihp ol 5o ol Cosh sl el

- APQ, https://www.apo-elearning.org

- Charnes. A. Cooper, W. and Rhodes, E. (1981). Measuring the efficiency
of decision making units’".European Journal of Operational Research,
Vol. 2(6), pp. 429-444

- Chen, X. Chen, Y. and Huang, Zh. (2023) A new Malmquist-type green
total factor productivity measure: An application to China, Energy
Economics, Volume (117), P.P 106408

- Chen, C. Lan, Q. Gao, M. Sun, Y. ( 2018) Green Total Factor
Productivity Growth and Its Determinants in China’s Industrial Economy.
Sustainability, Vol 10(4), P.P.1052. https://doi.org/10.3390/su10041052

- Cooper, W. W. Deng, H. Huang, zZh. and Li., S. X. (2007). Chance
constrained

- programming approaches to congestion in stochastic data envelopment
analysis. Journal of European Journal of Operational Research, vol
155,pp. 487-501


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ ogllasl bl eailiw Ll b ol pl slails )5 wlio (6590 02 (2L

N

Cole, M. Elliott, R. J. R. and Shimamoto, K. (2004) Industrial
Characteristics, Environmental Regulations and Air Pollution: An

Analysis of the UK anufacturing Sector; Research Paper, vol. 22.

Coelli, T. Rao, D.S. O'Donnell, C. and Battese, G.E. (2005). An
Introduction to

Efficiency and Productivity Analysis. Second Ed. Springer.

Chung, Y. Fa're, R. and Grosskopf, S. (1997). Productivity and
undesirable outputs: A directional distance function approach. Journal of
Environmental Management, Vol 51, pp. 229-240.

Dyckhoff, H. Allen, K. (2001). Measuring Ecological Efficiency with
Data

Envelopment Analysis (DEA). European Journal of Operational Research,

Vol 132, pp.312-325
Hicks, J. R. (1932). Marginal Productivity and The Principle of Variation,

Economica, Vol. 12, pp. 79-88

Fare, R. and Grosskopf, S. (2004). Network DEA. Socio-Economic
Planning

Sciences, vol. 24 , pp. 35-49

Golany, B. and Roll, Y. (1989). An application procedure for DEA.
Omega, vol 3, pp. 237-250

Fare, R. (2008). Efficiency and Productivity: Malmquist and More

He.F. Zhang, Q. Lei, J. Fu, W. and Xu, X .(2013). Energy efficiency and
productivity change of China’s iron and steel industry: Accounting for
undesirable outputs, Vol 54, pp. 204-213

IPCC (1995), Greenhouse Gas Inventory: IPCC Guidelines for National
Greenhouse Gas Inventories. Vol 2.

Koopmans, T.C. (1951). Analysis of Production as an Efficient
Combination

of Activities. Activity Analysis of Production and Allocation. Co wies
Commission for Research in Economics Monograph No. 13. Ed. by T.C.

Koopmans. New York 1951
Miller, D. M., (1984). Profitability Equals Productivity Plus Price
Recovery, Harvard Business Review, PP. 145-53.


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEY liane; IVA 0 let o395 Jlo /o531 slatsl Slalllas asb b @

NV

O’Donnell, C.J. (2014). Econometric estimation of distance functions and
associated measures of productivity and efficiency change. Journal of
Productivity Analysis, Vol. 41, pp. 187-200

Li, K. Lin, B. (2015) Measuring green productivity growth of Chinese
industrial sectors during 1998-2011, China Economic Review, Volume
36, P.P 279-295

Ouyang, X. Liao, J. Sun, CH. and Cao, Y.(2023) Measure is treasure:
Revisiting the role of environmental regulation in Chinese industrial green
productivity, Environmental Impact Assessment Review, Volume (98),
P.P. 106968

Pasiouras, E and Sifodaskalakis, E. (2007). Total Factor Productivity
Change of Greek Cooperative Banks. University of Bath. Working Paper
Series,13

Qu. Y, Li, J. and Wang, SH. (2022). Green total factor productivity
measurement of industrial enterprises in Zhejiang Province, China: A
DEA model with undesirable output approach, Vol 8, pp. 307-317

Tanase, I. and Tidor, A. (2012). Efficiency Progress and Productivity
Change in Romania Machinery Industry 2001-2010, Procedia Economics

and Finance, Vol. 3, pp. 1055-1062.

Seiford, L. and Zhu, J. (2002). Profit ability and market ability of the top
55 U.S. commercial banks. Management Science, Vol 9, pp. 1270-1288

Zuo, Z. Guo, H. Li, Y. and Cheng, J. (2022). A two-stage DEA evaluation
of Chinese mining industry technological innovation efficiency and eco-
efficiency, Environmental Impact Assessment Review, Vol 94, pp. 106762


https://iiesj.ir/article-1-1578-fa.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

Abstract @

N
Evaluating the TFP of Iran's Manufacturing

Industries Considering Undesirable Output

Atefeh Khosravi
Ph.D. Candidate of Economics of Alzahra University, atefehkhosravi90@gmail.com

Hamid Kordbacheh *

Associate Professor of Economics of Alzahra University, h.kordbacheh@alzahra.ac.ir

Abbas Arabmazar
Associate Professor of Economics of Shahid Beheshti University,
ab_arabmazar@sbu.ac.ir

Received: 2022/07/22 Accepted: 2023/12/01

Abstract

Calculating the precise quantity of outputs plays an important role in accurately
estimating the total factor productivity (TFP) as the ratio of the output index to the
input index. The production of all goods and services is often accompanying with
undesirable by-products. Failure to consider the by-product output in the estimation
of TFP index of a firm can cause a significant distortion in the calculation of the
index. This article, investigates the effect of waste production and greenhouse gases
as an undesirable by-product on the estimation of the TFP of 24 I1SIC two-digit code
activity over the period of 2002-2020, using Malmquist, Leuenberger, and
Malmquist indexes. The results show that there is a significant gap between the
estimations of the two models. The findings of the Wilcoxon test confirm the
existence of a significant difference in the estimations. According to this test, the
undesirable output has a statistically significant effect on the TFP estimations.
Therefore, considering the undesirable output provides a more reliable estimate of
TFP. Based on the findings of this study, the average TFP without taking into
account the undesirable output of the selected industry was equal to 1.03. That is,
the average productivity has increased annually by 3 percent over the period while
considering the undesirable output as expected, the annual average of TFP decreased
to 0.984. This means there is a significant 4% negative gap in the annual
productivity estimate. The results of this research provide important empirical
evidence on the importance of paying attention to the correct calendar in calculating
productivity for Iran's manufacturing industry and Iran's National Productivity
Organization as the regulator of measuring and improving the country's productivity.
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