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Investigating the spillover effect of logistics performance index
on exports in free zones is considered one of the important cases
for special attention in these areas, which in recent years has
received less attention. Therefore, in this study, by using different
methods of spatial panel data, to investigate the spillover effect
of the logistics performance index among the seven existing free
zones and based on six the performance index of the logistics
industry has been studied during the years 2013 to 2023. This
study has investigated the performance of logistics on exports
(which is a composite index and areas) in Iran’s free zones by
using different spatial regression models. The present study was
conducted with the panel data and it shows that findings of this
study indicate that the effect of logistics performance index in the
SDM model has been confirmed and logistics performance has a
positive and significant effect on the export of free zones, so that
the growth of logistics indicators in the country leads to growth
and speed of exports in free zones. Moreover, investment, labor
and the degree of openness of the economy have a positive and
significant effect on the export value of free trade zones.
Therefore, it is suggested that economic policy makers improve
production and export capacity in these areas by improving the
logistics, investment, and employment performance index.



mailto:saeed_torkzadeh@yahoo.com
mailto:damankeshideh.m@gmail.com
mailto:momeni123@gmail.com
http://orcid.org/0000-0001-5496-2916
http://orcid.org/0000-0001-5496-2916
http://orcid.org/0000-0001-5496-2916
http://orcid.org/0000-0001-5496-2916
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

Cite this article: Eidan Torkzadeh, Mahmoud., Damankeshideh, Marjan., Momeni
Vesalian, Hooshing., Afsharirad, Majid. (2023). Investigating the Effect of Logistics
Performance Index on Exports of Iran's Free Zones (Spatial Panel Data Models).

Journal of Economic Modeling Research, 14 (53), 155-185.

DOI: 0000000000000000000

@ @ © The Author(s). Publisher: Kharazmi University
@ e DOI: 00000000000000000000000000
Journal of Economic Modeling Research, Vol, 14, No. 53, 2023, pp. 155-185.



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

Journal of Economic Modeling Research

Homepage: https:/jemr.khu.ac.ir/

Print ISSN: 2228 - 6454
Online ISSN: 2538 - 4163

1 yolo p (Swiuad) YU (b 2> o oo 8 Shos (a3l 3y g 1 (owy 5
ol o137 Gl alad 3 gkl slaosts il

4:‘)‘5)%‘ R | 30\:.“.,;) G.A}A g‘_i...&}h | 2*0.\7‘1{&‘6‘: ul:-f |‘a:|jd§j‘§ Q‘.X:.G 3 gewe

Ol €018 ¢35 015 Aol ¢ Dl 5T ol ¢ (bl o gle (617> sl .1
saeed_torkzadeh@yahoo.com

(J gms 0k 55)01 21 ¢ g508 5 o O 5 ol s ¢ oDl 33T ol (5 )l 5 5Ll 03,8 Hbsleal .2

damankeshideh.m@gmail.com

Ol 01,8 (65 o Ol dorl 5 oDl 35T ol (g sl bl 5 sLaBl o5 8 Skl .3
momenil23@gmail.com

m.feshari@Khu.ac.ir o1 1 ol g ¢ o )lss o&iils esbasdl 0aSisls oo sas 5 gol slasil o 5 ,Ltils .4

oUW

o Oledb!

.)‘gsif.3‘)TL3LL‘"J‘>Q‘J}ufwéﬂwubu}iJﬂj‘f)f
,}Iélﬁdbﬁ«f;:;@gwébtﬁ&:_lﬁa}uA?jg;.@?rg.asjl_,»
6uj})j|a:u:.d‘l{AJUMJ\)AJJJUL@H.L&@-}IW@H{;J
u.a.>L& jf.JJ’"“ J;‘ oy 4‘@.‘“’ Ufjj}ﬁb@}hb 6‘.&4:‘.} ul;zn
u&wﬁuﬂblj}:ﬁystdbm&ﬁjsgﬁzw;ﬂw

Sl o atls , 1402-1393 cadle b St Caio (3 Sas

o 4 2l O s S5 Cilibee (gla 81 S oslizal b il 55001 )
Sl 5 oS 5 et s 65 8 S pslo 555 VI 0L > o e s Shes
w3 Ol 15T Gblie s (Gl Calien slao s 53 lay 5287 Sblbanm 5
53 8t s Sae (sl w0 F168 Sl ) Sl sy ol ol
5 e L3 oSaad 5 Shee 5 43,8 515 Al 3,0 ol myss bas
Stz (gla et Lo Ly oS (g sb a0 cansls 51T bl Sl jslo (g lalns
Olppe 355 o € in 51T bl )3 Slpslo [lBl 4 mie 54iS o

}@;ﬁ&)‘fﬁj% shyls slal 03 g 3L ‘-?)3))156}425 ‘LS)‘K‘U.L“;“

o g0
1odl o &b
1403,08/09

‘olng @b
1403/9/23

PR &
1403/10/23

1Sl sojly
S 5 Sos e ls
Slaosls 3T Gbls ¢

Shysle ( glad o bl

JEL suwdid
C23, F14, F19



mailto:saeed_torkzadeh@yahoo.com
mailto:damankeshideh.m@gmail.com
mailto:momeni123@gmail.com
mailto:m.feshari@khu.ac.ir
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

WSt 5 Shes Lo le gyl b golasl O‘)‘K:ML:.W 35d o Sl
sl Ghlie (nl 53 Dyl s 5 b s g 4 Szl 5 1S b

EISSY

e gLkl E&_&}A L@L:‘L.ﬂ} s 90 40l 0 ol 28T el 63 gaa nob‘jdf; Olds 18!

Sl 0l 1 a15T bl Slpsle s (ESauad) YIS 0L > Co e 5, Shes Lot 35w S ) » .(1402)
A85-155 «(53) 14 «(eslasl (¢ jludds Soliioer 2bad o bl glaesls

@ DOI: 0000000000000000000000
RCE ) w55 o&ils 1 5L



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

185-155 4xio 1402 53 ol 14 635 [ S3Laidl 8 3kdure Dlados [ 159

dodo .1

bl s gl Ol ol Sl sslasl ST gble ¢ el slasl Slasl s
5 ool 5l Gble al a8 8L ys Ol5 o el ol qpp b Ll kil 5 (gouaze
&l osgdome 3 15 Gl ae 5 (Il Sodlae din L & bl Lol ST 0 Coas ST gkel 5
S Jols Wil o Ol ol iy ol gla s 4 b ST o ael 3 g5 pn e
e Calal ) G b ks 457 il Sleus 5 YIS Sl sl 5 5 o b (6,108 4o
tole o oo T al g by Jlzal 2l 51 L ) 5iST gladaT s ol ool adlate anw 5 ks
s 5 I ys Glay 5287 55 Lo guais 15T bl Lol Colal 5l cSlyslo 5 a5 s 18
2l T G b 5 Sl 30 1) (631 dilais Ol 5 (ood L@l Gins O 457 ok o e
oo A g5 Sloul 0y so | b 45608 S Al S (ol ailate 015 5 Jlasl s Colual
o 5 Jlazil sl glate & (luws ol pan GYIS) (o) o361 35 3 03 5 5 Sl ly Jous |
o 55 b 31 0T e ST 15 el Gl G 5T Gholie b sls 3 ¢ ol 01, K8 8
Ciglee 5ol 8) i dalss e slaml ao ge gy o Sls)ly 5 o SIS s 5L 05 S
(1400 oslasl oyl gslamsl SOladllas

Loy 5 Sl ol a4 as,s 6l cmbe gla s 51 (S Olsie 4 Dlysle Ol ol 53
plobawlie js Olyslo 28 5L 0T LYs o tege 51 (K358 oo o gumen Ly 5587 (g5l
5 08 5 Jem (ool o s anlllas b 1960 ans 55 il o Ods Ml sla s
5 ol Sy e Sle g go 0T JolSS s 53 553 8 IS w5 S pide ¢ Siluar LS
—wwxrﬁq%ﬁw‘uoﬁg;.ucpij‘ua,g._:j‘uu;,u”c)lf,l.\:
— s e 5 0L ie OT lgsl )3 5 O S U g dils gl 53 &8 Sl Calides SUles sla
OB S Cl b 55 o) (1395 alis Olist s 5 0L Bl 1 g 0B S
Lo Sl Dol (55 w gy ena L 3 @alal A 5 sl dre s 55 St
Sleds 1 ) 4K K sy 5 25h 0 Sulla Sl (Setead lac e 1 sl
34y el § b gm0 el s o K85 1) el Sl S O g ¢ Slgr S


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

TS 5 ol Hlay 5 5 Glod s Cundl 31 (6 2k 4 Cadst b J geames @15 Sy 2ol 531
Colisl Candy oS ol T3S o ] ol 53l G 55 @IS i St Sleds
05294 Ly 5iS LIS 5 das oo hal Bl 1) 58 senS slaay o 5587 o s (Sateadd Sk
s s 8 Sler el epmd 4 sy Glp 1 e idlos slaysis
ool 05 (Sl LSS 5 S5 61 ML 5 e (SlaCnliw (3Luesly (OIS s
S St 05 55 3 Shas o 2 15 by 3287 53 S8 |y Kt om0 9
s ge shils Ol pl Ay oo (659 0 L) Gl G5 s Olsen 5 Hseb s oy siS sl
ailin 53 758 55 4 015 o0 6T o 5pen 31 45 ol S a3 (6345 sl Jeily
aen 3l oslizal Ol ( Madl o JBs o= 5 Co 5 ool s S T e 03 3 Gla sl
03,8 S gl e 5 T Jolow 2dls LT GaT a0 o tws  J Jo slo s,
ol 3 ol s 4l 555875 S 0, lal 03 208 (glaslr &S 5 sdaze 3L Sl (513,55
Ll clyls 1) s (oo 5 ailain 55 Splows oge STe 51 (K6 @ 0 bs oU15 oy g
O s 58Sl 3 5 15 o 535 g Sy sbs 5 558 55 $Sad a5 0 556 il
il slb Wl o Dl sl L 53 1y S ar S
224308 Gl 65T 5 o ege S| (S Ol w0 5o 0l Olgz )3 (3Ll ST Gl anw 5
@3l day gl ol OIS wlepw Cdo s bl pl (sudST 5E 5 4 lad 4 sl
b ls onew anw 5 Jl s (slay 4287 659 0 .ssjfu.» Slals Sl canw g Jb- 55 sla ) 528
Cole 4 6515l sla a5, Joged 5 Sl (sl Cdlan a5 5 g 0 sla €6 5y Sl5Lal (sllae]
ST Gble 51 6,08 sliw bl Jl- 53 .5, Osle aibate pl 55 (galasl gbs Clles )
T3 6,150 0 S S50 4l AT 3L 5ol (5515 2 0 4 Olgzr ol s )3 (53023
23 ol (Bl 5 e b Olge 4 & Ol pl gt (golas 25T Ghlie ol 4Bl pl]
Slyslo b8 el 51 (S Olse 4 158 o g D3l dri g Sda b ) paS

Gl X8 o S s 3y Slem UL a4 by siST ez Lgad 5 oo


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

185-155 4xio 1402 53 ol 14 635 [ Slaidl (8 3kdure Slados 1 161

S sl ails Slpals a5 53 cage i LIS oo 31T Syl Ll i1 S1hslo YIS
o) s 4 S 1T ble 5 St Catoc il yalo (gla ad) go (cldST EE 4 4z L g

! ol @.\JLAJL& J’.’.) Sy Jlae anlsl PRI M‘? (\.\5‘ U,Z.AJJ".L u—l‘ BE L&AA‘}A

S B9 pam S )3 g0l a5 g A 5 6B Sl Ol @ p s A o
jabﬁgj-\ﬁb)j-‘-jj‘yl:-&ﬁrﬁ@Lﬁj\A&lﬂ@uﬁﬁj)b¢)\.@%ﬁ.)ﬂ@ﬁb\&~bﬁ

3,8 o D s G sl Slaslgiiy 45‘)‘)6;;f4>.=;33r>.='~1ui5=u> olg o

SR Ak 9 (S Sl (S92
s Dllllas o g s (i 53 edd 1)) G o Sl il s ) s
..UJ;@)\}@)J{J)}AM)ﬂq&j&b)b@j)b&b)&)\ﬁ-

B (5 58 o 1-2

WOl yaleo Co o5 Sl D ,le ann § 55 la) 5iST ate 1 galamblof g bl Colal
oo b a5 (6513 0 g ¢l iten SIS wle e Sl izl sl (55575
(sl Il 1T 5L Canlw & 9057 ¢ ST)sle gl 3 2155056 (glatlais anw 5 Ol
(S3H 5SS sl o) 8 a5 et (5l se (S e T3 5 55 3 6T 5
S| Colual Ji.‘l.) 3] cali(:.;_l.«.? sloul g Jlazdl sloul (g5, adaT s S (sl anw g
S 3 pitu (S sl 1 ole 68 84 L SIT Ghle wilsss lesy 3157 sble
Slaisn 53 S lsis Sl yhe 5 6olsh el 15 Dl 535 355 (S eSS )lse 5 5 e
Sl b 53 i 5 s imen 5 $MS o i 5 Slets (s K 8 mio
LS bl ) o dn 55 43 (6558 S5 5 sl (OME ale pu Sl L sl 5 Sl polo
(2014 &gl 50) a8

1. Muryay


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

Ghle ©d i gmee csylow 33T Gblie 655,00 45 dies Cpl 4 a5 L S5 Syle 4

=55 r ladais ane s Db B 16 g g0 )l e 50 Dlallle (S Ly r sledar (sl
3 Dmen 1y odile e Gblie 0pal S e oo 53 Lipey 30143 5 00 05l
CidE U 5o es sl olas K 55 5 05 15 8 e b lamtul dlayly 53 oS S o ol
gl clepr CELIAST 5 S e i Ol 0 1y lailate ann 5 Glate 555 o0 5B LS
ol by il aibie 5y (gslaml wiy ol felse (6yals b iy 9 48 (6,0 by (bl
S5 pole G lialy 53 K05 Sl Sl eslizal b il (gladkis a5 (65 500 5
s 03 3 Sosore SR OBl (ol mle Gy L s 2l (‘f akie (galaml Ll ol
OISal s lgi s cas o ol 1SS L30T ol 31 (6518 e o o 5 ST 5 jatina L5 (0T
w5 b ol b sd e s ((63UaBl Arn 5 5 e adbte DU 1 oS 5 aigs o3l
SIS W5 5 Sl pslo cle e Dl p Ol L 3BT Ghle Ooual w0l (58 SIS 5 alis
Aol g 5y glarkee 5 e slasl i mde HUT OT s dbuly 4 45 Cadls Hlginl Slads
Sislre i) Cails Goga 1y (o33T adbate Ol i (ol Coldal ol i Oab 5 S
Ll a Cad ge 1o oy 5iS 53 ESauad 3 5 Jiia o b 51 .(1400 (gsliamsl Sladlas
sl Ol an 5 Ly 5T Comws s a-b ol 51 sl 3 (sladaT )5 La )y 0287 11 4S5 88 on ons cslie
Slal 51 (SG S o) g 53 b ) 5287 Cand s eyl ol s bl Rl 1T )3 5
oy 5 oolaml diy ule by 5587 e 5 Shas sl ol s g3zl dr$ g
Sl ol (5wl OIS Sl 3 gy dal g (st 5 (ol S ylond i 53 58 53 16T
3, Shas o 5 6113 by 5587 53 g8 & oy S5l LSS 6l 1 LIl R
13 ol a8 Al a (S50 A Sl p S Olsie & 35 Hseb s laslassl s S
ot n s 4 g5 6 ol pl ks 5055 VU (slaaiy 3o b oSt b 5> Cauns 3 Shee
,;;A{L;J,@t,i@y\duJw\&:\&uﬁ;w‘uémﬁgh}gw&t}%&

1. Friedman


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

185-155 4xio 1402 53 o ko 14 035 [ S3Laidl (& 3hudure Slasioss [ 163

S ol Glmkir el St 5 Slos (ot ls 58 (0 Cgmone Sl J50) 0 i
Lo g ¥lgs Sygo 4 YoV Il Sl il (on (U515 5558 68 Saad idu 3 Sas
Oodn 338 o gy A O ol 5 St OB S (65 n L il 5L
ESard 0 53355 SLSS 5 Lo B lulis (5 s 528 4 oSS 5518 55
A3 S atls il oo T Cand 5 Sles 51 (S0 (o 8 b 5 505 ool
G S ol cdas o K1y 558 St Cato slal o tege &S Lo la id yaly L 5aS
SIS SR U

VS e 5 sladsl g o8 e

el 5 ol glgtle 5 ois e

) Cad b Calides (YIS & o fs Sl gg @

St Slods iS5 gl @

Jb)‘du‘yk;@gbjjg_ﬁiﬁ)z&uj °

St 3550 Ol3 L ok (6515 asl Ol 53 (6 2n & bl sames s 555 Olej 03 51 e
& (S 3 Shae Sl oS Ll ad ol 2 ol 5 pliSoma ol S5 0L
OLis 1) bay 528 Stnad 5 Shas i 4187 55 o5 5 S 5 Do son Shtdsl a8
-2008 ladle L ol plslasl gl 1) eSauad 5 Shas a5 Ls auglis 5 Jsd 53 . dias
erB 55 b Sl Sl L 5 V53 O g 4 ,LT oS s ol 28 8 i 53,2023

s o OLE (il od il A3l O 5 Lol 5 Ktz 08 S


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

2023-2008 sla Jlo (b Of pf Sl 38 iusd & ;hos S b Sl asLd 4w bis (1) Jsuo

Jlo el
Slze
2023 | 2018 | 2016 | 2014 | 2012 | 2010 | 2008
22 2/72 2/33 202 2/19 2/31 2/5 Y as 5 gladnT b 18
> sl )y S
24 | 302 | 266 | 257 | 242 | 236 | 244 s sl
bl
WS & o pes o
2h | 262 | 266 | 257 | 2149 | 244 | 2/58 S Rt
1By Cwd b Calises
2/1 2/79 2/66 2.66 2/66 2/64 2/68 Sitad Sl CiS 5 LS
L an5 Ul g
uh | 265 | 244 | 245 | 249 | 255 ) SIS 2 S
Sl syl
e . ad
27 | 336 | 281 | 273 | 266 | 325 | 28 TSR R
S50 Ol Lol (65 5 ek

2024) Sl SSL 1S o

G (G falin) 56 (o fmlal) 151 olde o6 55 (Saead 5 Sles jasls

B T o s (S 5 Shes Slalllan G b 51 658 0 add po 1 ol 0l (S
G i 0 i 035 o0 65 3 et sl e slis o il ol nly Sl
Ao Slas o i onl gl T (o Cands LPL o ai 05 503 o 5 G b 1 et > Shes
,'\;)L:)\J-fgf);5@\;54{(.5&,\“@&%1;}5A{.x.p,>1~~ S, LPL 6 as
O i 55 el ol eslizal s 5 Madl oo e 53 5 JSKaze ol 3l asliin
w opl 03 )8 (ol S5k i 55 a3 Shee (s AdST 4o A5 )3 b gy ¢ M)
Bl amse 6K 53 38 515 Blod 4 Ol K3 5w 32,8 (o0 15 il 3550
oo 5588 S Ol 058l sbas Oyl 3 (Sitad Slacs jo 51 (5513, 55 2 5 &S5 5l



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

185-155 4xio 1402 53 o ko 14 033 [ S3Laidl (& 3hdure Slasioss [ 165

sl 03 s 5 (S Sl 5 bbb 35 5 358 0 ald  Sausd
Dol drn g 5§ 2B, 015 SRIB Gl p RS s 8 i ol 0> Blane s
e
i Ay 2-2

2 L1 O gel g 55587 515 5 2ol 53 0k plonil Solalllan (i ege 41 im0l 5
Dy n disls y Slayly 5 Slsle 5 Sauad 5 Shes

I Ollae e

Ly b Syl 5 8 Jem 55 oS wle pur a gy Lol (19930 b5 5 I
G483 53 558 36 o ger slag 8 wlo pu Sldalive Guiss 43 . diles S ow  (5Lal
ooy 1970-88 0,55 L sliia sans 53 5528 119 5 skin cans 55 5528 108 et
2 b Db s Jis e S 53 O e G ] 5 S bl ol o
g5 Cn) el 0351 B3l 53 (63Lal A b et 5 Sota sb 4 0/66 6 0/59  Soan
Loy ¢ 548 Lan (ks ol 2315 (5 f3lme Bl ot o gz (6)1IS Lo by (1S s e
LI b w3 55 53 (2l 1L &) o gast ()1 Wl olenl 3 g 2551 L (gLl
5 Jisdam S 53 (o pas S8 Al o5 ny Dol Sl BB (o g
el (o3lal Wiy s ylsbian 31 glys Sbls

23 rses B 5 Jem Sl s gl adkie 56 DIy a4 2005) Y asls 5 o
JEB 5 Jom sl ol ol ailate DS gy Gl T (B8 el
o317 AT oy e gnpms sl ol B3y Jals o875 1515 5 om ontomite SV (15 Jlad 53 n 08
Sl oslsyl 3 ool 5550152009 51991 Jlu 51 slasls Shass cpldsl o la ol sy 5

QJ.{)}LQ.,\AJ@QU;J asflas 6\:‘; M\:@&W @)L.U L;Ubob‘: IR 2o Je .

! Easterly and Rebelo
2, Chen and Haynes


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

ST ST aS Wyls (ol arbate (olamdl Aiy 5 g8 b6 L3025 5 Jo gl Ctla )
2l SLSE bl el a5 BB o gee sla o855 5 5 ol ol y SlLST .ol SLEL &l 56
el Gaints BB T s e ey Slecal 526 5 5 Jom o

Olis ol Soslass 5 3,0kl adle Jde &K 51 ealizul L (2008 LSS 5 aS 50
ol o T ol sy WS (gdbal) aslr 55 Sl 5 St 5 Shes L2l w45 disls
Sol> sl 558 6 daT s oS (gl 587 )3 Saand 5 Shas (a5l 55| & Lk 4t
s e il o 5n 15 s 1) Oyl cdaw e aT s

33 Gl o galaly 4 ey Ay G5 4 ey L (2010025
o3l b 55351 o0 1860-2003 (sladle b 95 5 525 55 ety iy 5 il 5
G o &5 oy o s ol 4 VAR slasl ¢SSG 5 Sloj g w slaesls
Bols ey L)y 68 5 Sk Sl ol

day Say By e gaslo s S0 Olge b gldlie 53 (2012)F el 5 Olasl,
3l eslial b alie oyl 55zl 5 1970-2010 oy b 51 pl oors s & 18 55 3Lasil
Cude 55 50l gy golasdl Wiy 5 sloslr &g o o 46,k 55 Cle VECM 5 S5
@ 5 5 sz 2050 S SNl ol sl S 5 lesle Jig Jan o b 53
SIS 4 oy Jaig dem Sl s salasl s 4 by JEs Jem T 4 beSS e iman Lol
OT 51 (Sl andlln ol gmls IS sbay 5 Sl a3 8 513 ) 5500 L@l b ey
Ly il el el b ol e o LSS Lol o a5 5 o (slac st § S 55 4T

Ll ol 5 528 55 (gl

! Hoekman and Nicita
2 Lotu
3 Pradhan & Bagchi


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

185-155 4xio 1402 53 o5l 14 635 [ Slaidl 8 3kdure Dlados [ 167

L St Ganw g 5 o3labl Ganw s om il oy b QOTAN 0L 5 o)
Mau&,@@ujwduw@mw&sg,:G\seduuwjmum
Al oo ]t 5 6 25 S e (650l A (oS Bl Lo T ol e 55T 81
St arw 5 ol plo 5 St Slodst 5l Lol il 4 e (g3laml arw 5 S 1 >
53 Strd dnn 5 2l O sieay DL, 1o, ¢ Jas o dw 03531 55,0 13 55 0
s sloslre oy S8 5 )i Glacslo p3 (b b 31wl odds 4 L5 )5 andllas oyl
adlas ol Ll (a5 o o3laBl Wiy domys 5 Sl gl o ge 35 (gL
Slosler Ji5 5 Jox (s 57 5 25 S e 6 S 5k a oy JE 5 Jom & Sl 051 S
JBsJom 48 53 IS 28 sy &5 Jom 45 Cd ol (G0 iSOy ol 5 et 2L y3
3,05

o oble @slasl Wi, Ko Gt S ) 4 (20160) 201K 5 S
Sl 5 J& 5 Jom ol dna i B 3 St St Si5,1 5,8 e a5 w5l
b e 3blia cpl ealaBl iy Sl 4 mie Slbls 1 5 Sledbl

arn 5 5 gyt o las Calides sla i 5 Sl o3linwl b slandlls ;5 (2017)36Kl5 5 45
Ly g 4 ) o 5 413y e 5 EL Wl ailate 26 55 (olasl by Staad Cats
& 3ble Dpsbs 5 (So5 548 8 15 B 550 Gl galaml iy s oldd 5y ,m 1 &S
S 0 eSS 0T (galiaml wsy ol 53l

I3 sl I8y ayse 1y aS 5 55 53T bl (gslaml O 51 (2019) FesY L8
535S ol ST bl S 2 ot odalin glacaidge 545 5 5 35T Gble (g3l

Sl 0kl b5 a8 5 515 bl Colual oo Oljus 5 Judowd 5 4 520

1 Leanetal

2. Caietal

3. Xu & Wang
4. Kavlak


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

ol 5B )y s a3l Jue 56,8 e b sladdllas 55 2020) Lo )Sn 5,5 5
w13, 2007-2017 gadle (b K5 55585 174 L aS 5 Sloslo g5 1 eSaaand 5 Shes
30558 ol Slyslo g5 g1 s gme 5 Cate b Sad s Shee s la 0,8 o 4
3513 (6 iy ol Staod oo 5 Lyl p3 4 S 5 a2

a5 LT 6g3lasl Ad) 5 poftens ) ale eb L sl dlie 53 (2020) 2487 5 !
AL 5 Lo sze T o b 528762 55 Lg kb 6liwT Jibe &K 5l onlizal b Sl g Jlo opuals
5 s (§5138 o ¢ o ol 5 O3 gy st b ezl 2016-1987 653 5
,}h@@,uﬁmd,wwﬂguwwéu@u.ﬁ,ﬂwuu,\?u\,u,}
S 4573 gdn 5o S @)\5@&“6)‘4? ale o Ly 51 el liSCn S 55 |y Ay S
Sleds) slp Bl ou) il 453 95/6 It =13 (AL A5 4 o s b sl
Sl dnn g pleze Slgas Lo 5o blize glgldos 5 Caltdes o 3 (oo 4 sad ¢ iwsliadl Calises
el (S 5B

Syl St 5 Shae Lasls 56 adle Jie iy 4 (2022) 30K 5 Ku,y &
— st 2 2007-2019 ladle b L)l aslil sae gla, a8 5315 6550 OV suames
2 S 5 Shee Jatli s g 5 e I8 S0 IV ey byl
a\;tf,,ut?;AIWabf,gja;y_u,j.:s)'\%?d\,wjjtdujdpayw

AEb el ls gme g HlT Lbdqd)lf;\

. Tongur et al

2. Osei, M. & Kim
3 Gorecka et al


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

185-155 4xio 1402 53 ol 14 635 [ S3Laidl (8 3kdure Dlados [ 169

ekl laesls Cila,y 5 adle Jude ) oslazal b (glanlllas s 2024) 1o, K 5 dij\)
—Jb?wﬁd\:-).%)yifél'zQ\J)\))Q\)Jujwbqu&upﬁ-uﬁtw)j@
Q@E%W\wwajgwﬁuM)@wdlijlaﬁ2011—2022Lg\.a
)Wﬁ\u)%;\fw&l:ﬁ\# 41..;\554:.3:‘2 Lﬁ)}.ﬁswﬁ)ﬂng}j)\ﬂ)bw)
.))‘5&)}5&&)\?;}.){)‘3&
S RIS

el sk 53 68 by (St Conds 5 Camd e p (o 53 (1392) 01, 80s 50,k
35 lply 5 6l S 3 $Saaand S Ll b e p Sl e ¢S (o8 Ol 0 plonl
)u)&‘)cﬁbé“{wuaﬁqu'j)LSJJb.Lgbm‘o}j@dh&ﬁjﬁb\)sgj‘\f
Sl ok &yl Hdn pl (Siaaed gl el 1 a5 cnlie onlizal gl oY Shlgiy
a5 53 0T 36 5 (sl 5 (1 oo Ol G oy (St Eoe 53 s Jul s dlar
!l (gl aabaie sl

Liy 5 St Ganw 5o galaly o p 4 a3 (1393) 0K 5 Slo s
Cole SWoly o 5808 0 5 p et S0 S o (6,5 4t 5 als (Ol pl s (oLl
Cond 5 et STL GV W g 5o (s cld g oty (g letindl 5 OT Gigs 5 o U5
3 Ghe sleleile 5 Lealy aslizal )50 WS 5 (AL 7 sl 3 os pled S
.;\:M\}S-L;)Li.gjjgwéhq;i}nwuiﬂf&}

Siw Syl $Suad S pie 56 Glandlas 53 (1395) s Olistys 5 owsOL 3

3l Ol jn 53 Ll 5 oo EStmand Sy ppite 3,8 o am 50303 513 5ol 3550 15 010 T

1. Wang et al


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

S pote Sl eslizel 387 0l Ol (o s ol plty dns 2l ) ot s 5 xSl St S0
Al azils e Sl Ol Slpslo Sl (6 s 45 358 o Ll 5 o St

3y90 5 oS 15T aibate ys Ml Sosla 53T bl 36 (1396) ikl 5 o) jies]
)LM.'.._.»J"-J:.&!JV.&-)Afui:f:\jTaila;ﬂtw):SAIAQU.}&E;J@EJ.HU:\:)\JSGW)JE
e el pte (ol Sl 5 SUSUH Cand s 4 Sy 5 dam 5 sl p 058l Ol
oks Uiy o ol e ot ¢yl 5 (13 OIS o v o e ¢ gl U pke claceT s
— o ol e LI el andl 95 ) 5iST (63lal anw g (slas aaly 5 OMST (glaasl s
5L asls I

St 3 Shas S oL, 4 o shl glaesls Cdla, 5l eslizal L (1398) gl 5 onls
A1 5 2 2007-2013 cladle b arw 5 dl=ys Camie lay i8S Slgr 6 p o,
Sl sl s 9 (D w8 (i 5 Jom lagasls das e 0L tagh b
1 lsgmn 5 ate S s 3500 slay 5387 Sler

B N e e P Jolss o 4 (1400) 0, Kan 5 554
($153Le S5k 31 0L gl i3l o Stmnd e (e 3,055 b B s Ky lla
(il Jolse 3L 53 by ¢ Slyslo gl [l ¢ Slyslo gls fuuily ¢ Jadlm bLI5L
3 80ee 35 (Soslo Jpame (S5s 5 Jlilo $Saund (Slislo i3 NS Julse
ks b st ands  mlis 53 Spsls dae g 5 S

S S Cope ol ge s Il 5 glulid & (1400) Slaan enls 5 515,07
w3y (51 dades o Sy 4 Ol g Ol p3ly 5 SIS a8 oyl Slysle 3 Shes
‘LS)‘J':@‘C,SAJgbbu&ui}uﬂjcé)‘}‘(jjék‘a‘,}@b-&M)@A?;’;Jw‘@j
St (St 53 gl laglele (St raie Co Sk 655 5L Dl g

.J)‘Jjb@“))bbﬂaﬁjdﬁ‘j}kxaﬁj


http://www.lot.jrl.police.ir/article_95953_cfe0aa9ddda10113a0cdd074fc852b7a.pdf
http://www.lot.jrl.police.ir/article_95953_cfe0aa9ddda10113a0cdd074fc852b7a.pdf
http://www.lot.jrl.police.ir/article_95953_cfe0aa9ddda10113a0cdd074fc852b7a.pdf
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

185-155 4xio 1402 53 ol 14 035 [ Slaidl (8 3kdure Dlados [ 171

33 Syl dolie 5 0l &Sad 5 Shae 36 Oljpe gy 4 (1402) (6 Kl 0L 3L
ool ad glaa)s S ha) 5 adle Jde 516,80 b 0Lyl sl o Slpalo
e i 1 655 Aalsd anlllas ol sl 4l 330 0 2018 L2007 Slej oyss (sl Les
Aas (o0 O ol Sl o s (o a1 Ol 4l 53 mio Sl 3l il 1 )3 S
Sl dolie Sad 5 Shee (21531 51 51856 5 jtege Ol &Cauand s Slas 2ol 31
Al (o

5 @bld 4 @bl Yl 6 81 Sl eslinal b glanlllas 55 (1402) 01,0 5 15
aralem 331 o0 L gl gmio (55lan B3T diate S1isle 5L Sl (gls adl 5o sty !
G yas gy aaS Lib o 1000 slaws o L4l 55T adkete Glalii )8 5 aaasie alS™ (g5l T
DSl i 4 g O 5 4, 278 slutas OIS ST ga 3l e3linel b anlize gl aib (5,8
2 S L Sl s 5 ol Jale oS das e Ol (oS o mls s 8
3ol 56 Ol 3T bl 1yl L5k Caldr

23 st danlllae s o QLIS HpiST SIS Hs i (l}u‘ G iags avle 5 ()90
@8 g0 Slllan sdes ool 13,55 S0 ST bl 53 S oy S o g
s ol 53 S Sl Jo 53 ol S a8 S i) (5350 Coyso 4 6o 3T bl s
56 Slsl 53 058 b es eslimul Jie 5 1,8 e 15 oLl 5y se 33T bl el
Ol 5o s ol 6osT 6 10 .l 4 5 58 4 53T bl gla flows 53 eslinnl 5540 g 20
St s 55 Soyslrea b 5oy Flaalllan ol 53 K05 Oy 4 Al o Gl ol i) 5 5
o F151 sske 3,8 oa 513 Gb51 s, 00 Ol )l 35T Ghlie Sl ol $SCrnd
wsls 33T Ghle Sl sl » (5olie Sl 1Ll 5 o0 457 ol St Cxios ari 5 5 (13l

A Uab O g S 55 dile o Lad Cabides sla 5y 5 U SN 51 51l Osls OLaS (gl sl

1, Spatial Lag Model


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

Sl s (St s pled am s gl 5l dal s eslinad 2 glab gl Jue 51 oLas s
33T 5 ol 5 (1400) OLKen 5 gyt Ailen U5l Sladllas b anglie 55 Jings
&L&o},ﬂﬁ);m’aL;u)ijumm\,;lﬂyuxg,y@ww@;ﬁ(1398)

il s e 3557 5 (6l o sbl (laesls s

29T 9 93 9 Gy Jme 3

b slaesls 53 ldd s S5 Caliiee S sSI1 51 Je 5,57 5 (615 G o) 5
b or 05l T o g 4 idu ol 53 &S ol eslinal
2B w093 Joo

(eeslaBl (glae s (5 85874 5 i SIS s o (D15 G (slaosls 4yl 4y 4 5 L
bbb 5 b by paomed (died Ll (glresls 53 &S > (s Lyl Olkin o ses
d)\&lﬁ‘ﬁﬁm.ﬁws‘ ui))):.a\.s QL&.&;A:.A\:J.;&LAJJJL& W:L,a;é\ C)jl!u’w)j
b Sleal 5 ol Soly din S1SGew i (51,13 47 (516 g (slaeals 3l o3lizul pa
S ) sl s ol 0358 Al Sl = 8 5 2 e ol aesls Ol
vt‘fd‘ osleinl gldd yuy9s Jde (1 Coylate  aewsliadl

Wlol s 4 by e g il pite olis aidy (SDM) olsd mjss dde s
Dy el 5 Dy die JST SE 55000510 55
Y=pWy+ XBi+WXB, + & sE~N(0, 6% 1In) (1)eas)

NXN Jgone oo 5o 0diasOlas X g Sl atasly ine SINL ls oS5 Jala y 0T 5 o8
S sgh g atls olad Jiy e Sl Olgea Wy tlwl by b i fold o7 Col

WY oldb als pite s b P ool ool Jsl 45 0 0l ilid oy glone s 5l Y sana

1, Spatial Durbin Model
2, Spatial Error Model


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

185-155 4xio 1402 53 o lods 14 035 [ S3Laidl (& 3hdure Slasioss [ 173

Bl ol Yoty e 55 Ol il e 5 sl e 5T ediasilis By byl 5 Sl
5 Sl odBBLS 35 i 5 (Slb ke oldb 4By (s 5 Sla e p odhe S| ol s
esbasl gy b dde e stea (1999 ) Sl Ll cplesins ol By el
G gt ol il ST bl o Soly Sl 4 pten o 5l & il (g Lb
Sitnd SUSGI L Sy sloa b Solaar slyls &8 515T Ghlie (6l 535 o0 a5 757 o Slo
QV.:AJLSA)‘J.;‘)J,&.&JJ&Q)}[Q@CADQ)M)J}&‘JAPm#))jﬂ‘}ﬁjd&@)
23 i Fle (pl @B SN e 03 503 Ikl |y s Lo )3 g 50 Slaaeli il r
ot 5 43 815 e 3 e § e Ol & 350 0 Jole (513 sy i s
Ol 35T Gble JS™ (61 21393-1402 anlllansy 50 Sloj o3 .ol oL2b HET eSOl 0T

]

2P ke (Suilg 0gosl o
Jie a3 65 Sl alae (Sl 05T o131 5 Os aetia S| oy (Sl 09057
o2 o 2 0331 Sl eslinal s g0 slaesls Coale 4 a5 b 5,8 s I3 s p 350
P s Sols 0505T 1 ol i 3 8 el ot eslizal alaie (Sl

.xil.‘..;@dmb.\ﬁtﬂptij v\ﬁ%))}ﬁhb)\égﬁ%&bcdﬁ

Oligo SLad (Kily goil o
Ghle (L3l e Solastis 03 87515 i3l il S5 Candly 4 4T s (215 gl
bl eddoslaial O yglms s Sl b S e Sl 51 el cpl (gl il anllas 5 4
Sl g 4 s oaline dilate o5 SO (Gl 53 s Cond g (G0l nSais 45 Oy gl

1. Lesage


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

05051 cp idalze Oy ge 0 9031 .ol oozl O 51 35T Gblie IS 5 lknl S35 e le

ol Laosls ys oLas u.i:.wuuy R S

Slad Glas g olad 49 oo T
ol st 5 b aisy il oLab Soans i p 5 il (Ld B S nies 1 3
s dal 5 oslizel RODUSE LM 5 LM &350 3T 55 31 laly ol 553 55 0305 jaudeis baosls 53

3 8hee SIS Gastls iy Sl g oshie 4 iag ol 53 eslizel 355wl S
VeSilg 5 o5 andllae 51 a3 8 (ol 33T bl Slpslo 0T adlge Jid 55 5 &S]
.sfi/u.a@f.a?ﬂjQ)y@qbuéhdbq5)>5osﬁ(2017)

InEXit = pW InEXit + B1InLPIlit + [2InLit + 3 InINVit +
B4 ImOPENit + ni + 6t + eit )4kl

In EXit = B1InLPlit + B2InLit + (3 InINVit + 4 InOPENit +
ni + 6t + eit (3)akly

git = AWeit + it

In EXit = pW In EXit + B1InLPlit + B2 InLit + 3 InINVit +
B4 InOPENit + 61W InWLit + 62W InLit + 03W InINVit +
04W InOPENit + ni + 6t + ¢ 4)akal

o2l 5o e Sl Yedd esls QLA L2 O;-:wjfjbjé Q)y‘\g}ﬁl Jsl dsles s
Y’Ua&-ﬂ\.L«q-qg)s&wﬁ)ﬁ;\r)béﬁ‘)é.aﬁ@ow“' (LPI)L}M PN JSLA.G

)J?W}?guﬂuWBJJ&Wﬁ)ﬂ;|rdeW)}ja.,\..:a4.29}?)24)3(8“)
ST Gble 51 eSS a s Juedl Kby b Sldlas ol 53 Conl S5 0L Ll ods 4 S b

1, Xu & Wang
2. Spatial Auto Regressive (SAR)

3. Spatial Error Model (SEM)
4. Spatial Durbin Model (SDM)


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

185-155 4xio 1402 53 o ko 14 033 [ S3Laidl & 3hdure Slasios [ 175

33 G G le s 050 IV 5 5Ll 05 553L 4553 OPEN (ol y3los stiasilis EX (g o
3 Shes NS atli (B Il aw s pumen i 21402-1393 sl b Gbla oyl
walsl 53 Lss oo Blod (iladie 55 ed 5 Gl pite Lo HUST 53 5 old Jube 3,05 St
S11393 L;uduy&;ﬂ,ﬁ&“ﬁ;4{,,;{5\@)\54{“UTuﬁbu;\u,;uwj

o313 ou“s,i,'dj\.x?ﬁudua\gb)};f;leuA{JUTL;Jguufﬁjlc)\,;u}:s)1402

1wl ol
11393 Slghls b dituin b SUSE 4 395 3 Z o 4 15T Gbbe fowe 31 Dlyale .(2) Jais
(LY Ooalw )1402

s i delr | s <3 o Fb Juw

9 27 5 229 12 68 19 1393
82 33 8 92 271 139 19 1394
128 42 8 120 355 115 46 1395
168 69 8 188 454 143 17 1396
146 41 21 256 386 117 50 1397
151 39 9 245 156 270 71 1398
162 73 10 141 189 195 86 1399
202 98 16 265 165 211 84 1400
198 101 41 237 155 245 91 1401
190 142 78 309 121 234 102 1402

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

@olasilos s 5 33T bl Jlo (1) 0 s s 1ace
5 Shsle ot ol s Sl oI5 ST Ghle L3 4 das e 0L G Jsr s
Slyslo Ol fwomen tlilosls jolams| s a4 1) Slslo o 2eS Hlple 5 STl ol3T bl
.@\)Ysoxl:»900sjbwjﬁ;)yéuJbub&;}gaQ)}.pq:\jTél:L’..a
1402 11393 Sl S 4 59iS 31 ok 4 S15T bbio lowe 31 Slsalo .(3) Jguer
(Y8 Ugalwo )

1402 | 1401 | 1400 | 1399 | 1398 | 1397 | 1396 | 1395 | 1394 | 1393 Olyole
1004 | 911 | 908 | 403 | 410 | 490 | 484 | 349 | 261 | 341 Olyole
9 bl's

Slous
172 | 157 | 133 | 451 | 531 | 527 | 563 | 465 | 383 28 Olyole

SAx0

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

| 1176 [ 1068 | 1041 | 854 | 941 1017 [ 1047 | 814 | 644 369 |  ggamme

‘_gé\..a:é“\ °}L}}3UT é.\aL.a JL& ‘_;b‘,.fh 43\5,::3 C.a
33T Gblis Slpslo g sama 4053 50 1y 5 4875 5 0l 015 o0 B) Usilr ol 4y 4 55

ol Dlads s YIS il als OT il 503 95 5does Sl yaleo a5 b s e

G (2 2% Slaasl 4
—o g sk cpl (gl b e sy G Bl o 5 Jdke 355 as taw opl o
33l s g 4ty 0 pa5T Sl oslized pude b oslizul (pals 3 5 3 6 <Ol ey 03057 51 6,8
35 St 40 p &S Gy ge 53 05T ol il g3 sh s Gl Sl piie 2Lk 50
03051 oo 400 235 o) 50 53 53 503 03Mizal Ol g o ol Jud s s 5 S0 50 5T 3l 60 5
bls mlﬁ;ﬁ)K%BJ,I,\:ﬁ)(}.ﬂf Jal Jus Al g 4l 5 sla
Sobg 5T dilin T (o Jilike (Shwsly 09031 i .(4) Joo

oo 9 Ogeil p 2P0l Ol gy 09037
3/66 0/34 -0/89 O sn3T oyl
0/72 0/56 0/36 Jlzt il

G (Slasl e
Sy pde g S Ao b a5 b Ol ey O5a3T sl 4 a i il
015 W 5oy o310 5 5 el Sl sme = glan 55 (6l 51T Gble (s ilize Sl s
0033 039 Fhoy b 5 Lo sad ealinal ba ke oLl 05037 1 sl e (2Ll a0 505T S
o\ﬂ“.{t.\>1,@,o}ﬂﬂwzﬂ)wu;mw\,;;l;Tyum,:;\(JLwIO)L;L.,,'
Pl o 11 o5 Jgder 55 05037 opl gl ol b pite UL (6l (prmlis O30 3T o
9 Oy qml (9 4 Biod S pido 2Lk Og905T s .(5) Jguer

Jleizl b3, Z o kT slade & ko PG
0/02 -2/45 LEX
0/97 -0/72 LLPI



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

185-155 4xio 1402 53 ol 14 635 [ Slaidl (8 3kdure Dlados [ 177

0,29 -1/78 LL
0,000 -5/64 LOPEN
0/69 0/48 LINV

oo (slaely 1pie
oy 5 Slyslo V;,“)tij Slaita Ao oo O (1 5 Ol e ¢l drly 4y O505T s
Jdl (Sad 3 Shas oL (sla e 5035 pebaw 53 Ll Aoy 5 o 55 (55l 035150
b rozman ol 552 g pe b 3 gy ol 3Y 1 ply di8b 0 b e s (oI e e
:@la,\;zacl)\ﬁ)'J).x?,hwj;.ﬂ,M@;ﬂeu.;}zo}»ﬂuﬁxﬁwgm@

WY fwg (oot 0godT @ (6) Jgur
A Jbat g3 g}o)T ol lude

QMM@\)Q?}VA.GJWWJQDJ(V\; 0/12 —1/22

G slaadly fps
23 Sdadily dlaly S5 pde a4 b S ol S Y g 0 g05T il
B a1 B e (sla it o Sty abasly 1 5 0t 5, Loy 10 55 ] jliins - s
ST sble Syl 5550 5 &Sanad 3 Shas a5 li 5w O3 ) 5 skite 4 5 aslsl s
S <Ol 3m 5180 55T 5 eslizal b Dt SMaom o 21b Sz g5 ol 5Y (6l

1l 25 s S B g o 2 5358 S

(U (Ko 393wy 9 (Slp Olge 09031 @ .(7) Jau

38,81 i S5 Og0dl Olige Ogo3T
16/95 12/04 7/72 RIYSIRIING
0,000 0,000 0,000 Jlesz1 b3

J;xéuag:cu
2> bdd (Soans 5 35m s e (gon o 4 b das e OIS B L0 pe5T
JM&‘QM&@LA@:#\Mja&:)M):1035 1 Lg)‘bdaﬁcjb,u@w


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

sy et s Gl ne o Jabeen VIF o LT 3l eslizal b aslsl 53.5,8 o 515 a0l 5,50

AL ) Jader D)o 4 gl 4 ol

oy S piin o Jaod wy g Slp VIF a;loT@w.(S)Jju\?

VIF o kT slaae JUETINT
191 LLPI
1/33 LL
1/7 LOPEN
1/3 LINV

‘5:_.5’;76\.&4:5\-1:@3.6
s Shes Lasls V;UKS e $ e e m s o 0l VIF )bl de s
fJOJLATﬂJLtLAJaixﬁ)|}fzMé)‘gﬁbﬂ)JL&‘ObﬁjL{@)chm‘cw
Jobe aelsl 53 .5 503 Bgoehe Jua 55T 5 53 1) b 5 e Hlgz 2 Oy oo I il 0 5 )
5 bdd mosd (oldd Sae S35 Ba) aw b oei s e 4 bl L Gdes o 20
Z@\oﬁjjlfﬂjdj.l?):@ugou\fa’.})}-"ﬁ@wdw\&b

2bed DI Bl L dute adss 5 .(9) Jsur

39 ol 3391 9wl o 39 ok 339Tp culye | 30 o 3597 culyo Sl piio pb
SEM K13 SDM 95 SAR %9, Ty
6/54 7/78 726 C
O30 (5/84) 3991

1/43 1/29 1/06 LLPI
Q/79) 4/93) (3/73)

0,29 028 026 LL
Q77 Q@/75) 2/32)

0/02 0,07 0/05 LOPEN
091) (3/56) O775)

0/49 0/39 0/45 LINV

Gt (glaal o


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

185-155 4xio 1402 53 o5l 14 635 [ S3laidl 8 3kdure Dlados [ 179

(11,04) 4/63) (3/28)
0,04 0/14 0/09 pWLEX
W*LLPI
0/4) 4/87) Q/55) Lambda
3/45 Sigma
027)

4 Comd Slpslo GRS a3 o 0L (gla G S0 iay 4 e S S

el o &5 a3 L das e Olis S o3 1706 L il oSauad 5 Shes ol
1/06 5 i (5l 15T sblis Sl yslo ol ¢ umd 5 Gl uite ploe LS 5 ¢Staaed 3 Shas
S a5 3Ll 05 413k s 53 IS (535 Sl e K3 S 31 il o Sl 31 Aoy
50/09 L Ll Sl plys 55 oUibs 5oy SISl b s 03 Lls das 5 Sute ST gl
58St 5 Shas astls 5y 51 5l o3 Jibs & bgs e 6 3 Al o Sls me
b et 5 (G e sl il eyl e (65T Blod 4 5035 0/14 L il S jslo 35
ST Gble Slysle 5l 2ae ot 36 L8 6o, 5 S ale puw osliamdl 095 45k axys
Ol S o5y 1,29 l{j\ﬁai::wed;ﬂ&@wgl);uuxsgjmal);.,u)ls‘_;,l?g
GO e sk a e Lo DU 5 [atls ) o) G GBI L AS
385l 6 Ol b aST S el a5 s s 1729 550 Gble cpl 4 Sl sle
> Slos asls o e sl ne Sl by e (LS (gl b s 6801 )3 A8l gr punsr
LS 5 1Y ul o 55 9 3Ll 05 45k a5 sl e (I8 wle 5 58 (650 (K]
63laBl s (gl)ls SlatBl 0355k w55 ke o b s s s e (6)LT Bl
330 Lo ga ysb S ol 3 S 5 Slae (ol (g3 & Sl L bl ooy

e (6 S Sl shate & aalsl 3 bl oo ul il bl ol Slslo 55,0 s ys 1/43


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.53.5.4
https://jemr.khu.ac.ir/article-1-2373-fa.html

[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.5.4 ]

29 5 4 ok eslimal TaaT 5305 &l & 5,155 Slasban Sl ecks 35T ke 4w

] ol 0nls OliS Jf.) J_g.,b-

0ubd,97 p SRl b3l p (2955 S slxe (10) S

SEM (54501 SDM (54531 SAR 54501 Jow o3y s slxe
5/78 4/28 4/57 Folgd
12/86 7/34 8/47 ol
13/06 5/68 7/94 blos
6/71 4/19 6/44 LT

G slaadly faie
w55 5 oS (sl lls (gldd om)ss S BSlp o obT Ll mls bl
il sl Sz 5 L O g S35 by die 55 4 Cod e (VL 1 58
Spalo (5 St s Shas @l 5 518 5 51540l 5550 4 ol LI 500y
S ol 51 Jeol gl Jbe ot 5 405205 5 b e 3 0714 15 b 15T bl

.:J.:?GAJIJB:L:L»\:J}A

6310l (Sl 4151 § (S pF st .5

s 8es jatls 4 by olad o Sl guyp OF (ol Ous &8 hagl cnl 5o
o 1l (035 1393-1402 sladle b Ol ) gyl 53T dibie 7 Sl sl eSzua

1. Schwarz Criterion
2. Rice Criterion

% . Shibata Criterion
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