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In this study, the global network of foreign investment inflows
consisting of 248 countries and trade territories in the years 2009 to
2022 was constructed. network indicators including degree, closeness
centrality, betweenness centrality, PageRank, hub, and authority were
calculated. The analysis was done using the complex network method.
The results obtained during the study period showed improvement in
the degree, betweenness, and PageRank indices, which respectively
indicate the number and diversity of communications, the share of
information control among countries, and countries' efforts to use the
influence of neighbors to reach hub and influential countries. The
effect of increasing closeness centrality, which indicates the level of
independence, on the main countries in the effective network has
improved. Therefore, it is recommended that if countries seek to
increase foreign direct investment inflows, they should plan in such a
way that their network indicators, resulting from increased
interactions and communications, are improved. The current research
is different from other studies in this field in terms of the direction of
capital flow, the number of network indicators, the number of
countries and commercial territories.

Cite this article: Abedi Ghahi, A. Owjimehr, S. Samadi, A H., & Rostamzadeh, P. (2022).
Analysis of the Network of Foreign Direct Investment Inflows. Journal of Economic Modeling

Research, 14 (51), 180-215.

DOI: 0000000000000000000

© The Author(s). Publisher: Kharazmi University
DOI: 00000000000000000000000000

Journal of Economic Modeling Research, Vol, 14, No. 51, 2022, pp. 180-215.
BY NC



mailto:abediali2@gmail.com
mailto:s.ojimehr@shirazu.ac.ir
https://orcid.org/0000-0002-6278-7932
mailto:asamadi@rose.shirazu.ac.ir
mailto:parvizrostamzadeh@shirazu.ac.ir
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

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

Journal of Economic Modeling Research

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

3B o (5 10T Ao g (5999 Hb 92 A Sk
["oat3 iy 295 | "o oo o [™ g0 (29 4 ' (@ Smle e

Ol Gl Gl el &l e (’}l; 5y ke el MUEHN U o slassl (6 2875 (g gl L
(0009-0007-6778-2296) abedializ@gmail.com : ||

cL)'J.:l L)l}:..'h U‘ﬁ& ali.iu'b 69\'“:" r}l.c E) \;-LJ.L-JA bzl ﬂv\gn:-;‘) )libl:.»‘ (J}:M ""c'“‘ij'; Y
(0000-0002-6278-7932) s.ojimehr@shirazu.ac.ir : .|

Ol Sl Gl o8l pelozrl ke 5 S roke caliasil oSl kol ¥
(0000-0002-8491-6192) asamadi@rose.shirazu.ac.ir : j.|

Ol 31 ¢Sl o8l eloznl p ke 5 o proke sl oaSCiils Jlysteud

(0000-0003-2783-1552) parvizrostamzadeh@shirazu.ac.ir : J...!

oS> Yo Sledo!

23 S YRA I JSeze o S wle e (63555 0L candllae nl 5o Wlio £g5
W55 S5 ey 5y am a6 8N Sl eslial b g sl YAYY B Y04 ol tas e
oy Jold b oS e lagatls el by 528 eldole | S5 o (el 5 g b
G S 38y i s (il oS e (0058055 S S e VEYNV/YE
5 45 53 Dbl (6,5 it 5 g (Kb 53 Dbl g5 5 sliad S LY Bl
550 5t lin b ast L Sl ki 5 0dd (a4 ) Comsl (Ko luas (5,108 51 0l 00 VEY/YN0
5 sl s laasli sl Ola eaTiws 4 @l 258 5 bl torady &b
o 5 (S S S 528 5 2l 3 pogp 45 53 a3 i e
1Sl slely

i OIS ol gl LS 53 (ol e S Al (53555 0L >
ol I genls a5l Sl il 531y 5 5 SOl 5 DLl Ll b 5iS

Ml Ss o

le-hb,d’-‘.& L&)l" V.:.EL...A

s slay 558 Olse 4 65 G5 0 6l L (6,8 bl e 4 Sl S
Bl g5 e 4t lh (6340 JEL (Sisdaus
FO1, F21

2303 b b o (VF0Y) 0 o3l iy 5 .z f ke b e (2l GE 8 sble Ol
DOI: 000000000000000000000 YY&-\A+ (&I VF ¢ g3l (g jludds Drliimi . o proiiens )l
@ L)lf-‘vwﬁy © u‘“))‘}" GKLJ\J j.;:l;



mailto:abediali2@gmail.com
mailto:s.ojimehr@shirazu.ac.ir
mailto:asamadi@rose.shirazu.ac.ir
mailto:parvizrostamzadeh@shirazu.ac.ir
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o I F-T DY o lad I F 0398/ Golabl (8 ke ilinizs (1 1AY

doe .Y
5 S iy bl OB WS O e 5 OB WSS 5 B3l Sler slaslil JLal b oyl
Y VF COUSST il 503) 358 (ooleamdl iy Sluaie ) Ll 5 oo ¢ o SUL > JUST 05505 415
000y OT 3l 3o (siae 0 (510 OT 5035 Loy 5287 (6 e Jale <SG Ml Sl
(Y O 57 ko) i

e (043 Sl Olse b Y pame o Loy 5287 Jlite Sl 5 o bale 53 Lyssilons
o3l g Calods ol gladle 53 anm gl 55 (sla) 58 51 (gl Sl b ok ol 3 5d o0
Glay i8S O 4 a5 L (VA9 Faliggussl) Sl ods oless 5 san e, gl
530 A e, JLs ) Zob Sl sl ol bysas (Jbe gle 35S 5 aBlann g
Oer 57085 8) tl o S s (I e e o (sl I JLe e el
(Y4

5 Y gm0 pde SO lge e 5 SLESTSS (K558 wle e Jold i oSS FDI
5 At YT e carle e BT 3Lk Sl Sl (ol Slsle e T3 5 Sleds
S1g ) 3108 a3y 528 5Ll (1505 s 5555 o s ulal ) (sl (5l
oy Tt iy ey FeKs aar

', UNCTAD secretariat
3, Hillman
3_lIsolation

4_Urbiztondo

5. Foreign Direct Investment (FDI)
6, Krugman

7. Exogenous Growth-theory view
8, Thirlwall

9. Zhang

0 Elboiashi


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

W L (2l s (G105 4k pw (53959 UL 12 40wl

Slacalow Sl 51 561y anw 5l 5 (slay 5287 o go 1 ((V43A) ' 2l 5 Sl 55

TASls e dres 5l 55 Sla )5S 5 iy w5 slaslsb s 5L sl

Wé,\fquﬂ 0L JS 5l deo s AF sgs Yoo Jlo b das oo OLiS Y lases
YeY Jlo 5o 5 il LOT Sl go 5 g 55 0 5 035 Bl 57 (Sl 5257 4 Glate ()l
o3l aliili) Gl 4Bl 2alS Lo y3 PV 4 abliann & L;u)jifvw)ﬂljé\ Ao )3 OY/A &

XYY obsST

— SFDl O > L drg Sy ygas” HOFDI O > arwgi Jb 50 Sdygis HoFDI O
YOrvvaas _
Yorvaaan i
\Ov e i
Vovnnnn i

N \/

T T T
V44 Yeur AN YoY

(Yory aussT 130) gl Jlo ¥ 53 (2l main (§I05 G lo yw Ob > ) 1003

jQYJ\&ALSL‘AJ:@)B-V.:&MLSJ\.\fQLaJM)Q)BJ o)'?JJC}wJACJan.aaM
Gl s Fleds S eme Tadle G S ookl o aiwslaml Caltee sla Sl

!, Tatoglu & Glaister
(VWAD Ag\)\i@,5>pTau)¢.ﬂ\a>ﬁ4_?l,a.\__Jj}5)|Jf4ibﬁc\;,;,_,Jlm;\a;pﬁw,:Jb)agu,,:s,'\éo\,;wolﬁm.'
g_.;Jq-[)l}:a:JSLJ&:):Q ,n}f()lg,.g)uAibf»&:})}olif,u):./r’:).b-):1,4;3\’-\/\JL,,):‘5>}),°).)U-~_L¢).~_';J.>.-)'\Q\J;_|(.4,.»
VAR (oDl (gl 88 edmen sla mn g5 ST s0) ol HY3 3, ULe O s gu 53 9 Y0 WV Jle 4 bgs e Ol sl ol ale e

3, Gravity models
el o 0y Lal Slalllan | 4y ol didin e 53T


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o I F-T D) oylad I F 0398/ Goladl (8 e ilinizs (] 1AF

s (§518 Lo B3I 0t b i b 53 SVolan 55 b a3l (sla S 5 sl
3 il gl 0385 SLl e S ol s Ll coph o gy bapiie b 2l
‘o\,&@,‘wng)@\u,,;soﬁﬁ,uﬁaﬁwtfquﬂgww}J@,b)gg}i{
o M 503 g e £S5 gl o @)Bmi'w&)‘f%\ﬁﬂ Ob 2z o (Y20 A
(YN 5 sl 5 it g3) Sl el L6 ale gl Sl Loy 5287

S s 5SS ooy a1 5 el b (530l Sl g go s SiS L
VY 0 an 5 l) ol 45 8 15 e Sl 55 50 457 0355 Olalllas 5 il s
S o531 by 528 ol 5 Sy gy Ol 15 o adllan ol 55 2ay ol 3l o3licul
0595 55 1y by 458 Sl 5 Shes awlie 5 gl Ks gla Lzl b 311, 6,18 wle
&T.zéuUbu}ﬁauﬁ;\mT@;@@uvuwﬁ.mrﬁlgﬁg,y@u;du
by S 53 )5S oKl 35 Sl 53 SISl 5 (5, s 4 Al (e
Ales ¢SS 4 Sl eleT s 4 Gl s 5 bl (sl e (IS

3955 Ok SRlBl )3 Wiy o ooy o b S B 4 a5l 5y per
Sots Slalln 53 0pSb Sl 4 4 gL imen 5 ABL B ol s (S b
andllan (ol 43,55 513 ) gy 3550 45 i o3lizl L ()b e (1S ale
Calay 3l andllas pl 53 gy e G kil Fge SWlae Ol 2l s Llg s ol
P e ol ol o3l Yo YV Y244 sladle 55 (F gl 5 a5 5 528 YA o L 4K
el s o St 5 )b SIS b e Dl 53 Kb D) 2 cardllas ) Ul
(ol o e 03588035 TS e s palh i 1 5 sl siS ool )
,r,tﬁcrywautswa.wiammhzu@@,;wueﬁ@\.@\sjs,%wcw«;,

b B S e 5 Sagn s 5 S G Aty (6 Sle 4 5 4 e

3, Baldwin
4. Rubinov & Sporns

% Lima
Bl gn ey 558 e ()bt 5 jedd 5 oS b ot Ol (LB e Gblie I pans


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

W [ (2l s (G105 4k pw (53959 UL 32 40wl

S G ¥
oMty ol il b gy 4 ol Jlo nl (slao st o S S (ol (5,1 e
Conle 5 0l dunloes p Olgoa Objun ) 5iS Gl 515 gy cul 53 (023 Bs)
KA ERY- AR, W PSR PAP

Szl 25w 93 4 1) () s (SIS e 3 gl (slaa 5 ((1444) T 587l
Cand (MNES) " tdoir slaS 4 (635 (0 5 I wle o sl o3 anw g (L1 1S o
i Ml B 0 5 A 5 (5585 53 40 5 e iy i Sleslind s S 55 eyl S e
o8 e bk GBS0 ) 35 el Jldliogs olds 53 A5 4 b g o o 095 ioe
5 0Pl oladl S Ly il )l et S ale b 5o S5 Jble o
Sl 3 5 5 o 5358 3 o 55 ek SIS sla gyl 0315 513 (61 (6524l
ils (Bl wlshl (yme b s ssm . (YIF 5 Y10 0 5SS 5 IS 5 5 0¥ )Y (8iil)
Sl IS kil (Y ML 5 Sty b gV e dan 5 e 5 (1AM
=S 5 ol ok e &Kl law 5 & Bl o 5 23 8 IS sl s (5,1 Lo
1l (O-LAD) (515 s (6518 e o Cilibs 4 a5 s |

Sl js e gl Pl 4S5 gkl gla olyls 4 :(0) OT 1 a6 sbise 5 oSl Y

\in\{LglA.,\.aT):«{ﬁijﬁ;:.aL;.:b\)édh&ﬁ):rftghgﬁl{@\b&)ujdﬁ

! Blonigen

2, Markowitz

4, Multinational enterprises

4, Mainstream part

5_Capital theory

6, International differential interest rate theory

’. Invest Develope Path (IDP)
8, Narula

°. Ownership
10, Intangible assets


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o P D) oylad I F 0398/ Soladl (ke Siliioss [1 1AS

(TNCS") el 5 slacS 8 Sleldil ¢ b b 51 eccils am 55 b bl 5,13 0,La1 5 45 Loy 3o J2alS”
ol ol o LSl lacs 38 LY gons Calies gla 528 5
il ol (sla S5yl OS5 oSS bt UL eSS a el g0 3505 6l ol 2l
13/ S (sl S ls b 358 T I (ol S50 K 3 Sllae sladi 3o 5 o8 A3k
2 0 Sl 5 el Golamsl bl Sl eslinl L OS5 s &S0 ol bl
(Els) o o3 1) gl & i 7S g i 3a b VL ol g w38 S ol
135 s 203 a4 Ol 2 |y o Sl ol (VOAL 5VAVY
rab 2 5domn wlis CSle diile L5k a oo w5 7 lel G Sl dosl (g lamsil (gL 50 (Ll
ol ke ‘Ff_‘f-"" <
Al 6,9 QJWJ&&‘CW‘}AQ456\43;43ca.,\ﬁldiﬂa)}j)jbn\iu}.}b%;)jté(g
tolo o do i oo s aials 5 aliie 53 o s 0 (6,8 b slasl asle 65 5 slaslasl (o
S
Slastl s 1y ey lal ol gla 5548 oS 5 cbon sl Jsl bos 85 i(LT) Cund e Y
(S g 330 S w3zl LOT 5155 ¢ )bt el 4 LOT oslal b 55,5 slomay ST 035

Sl s (6l (GdST ol e Sl cCaliden lay 58T SIS Cmdge 1 AL (glacs e ST e S

b )l 8k wloas 5 YIS adgi a5 o0gr el 8 slocS 5 glate Transnational corporation .

i3 o pll 1988 Sl e b 3 1 (210 5 el 8 o ke
2, Triumph
3, Privileged
4, Patents
5, Trademarks
6. Economies of scale and scope
7. Location


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

WL (2l i (G105 4k pw (53959 UL 12 40wl

U5 o058 pol (Sl o ol 3 58 oo (s (el B GBS 12 b Ol o (oS
n S (""“ES A3 A &

2l o e ¢ Jiis o slaa a5 (AST 5 (oS else Jols i3l slay 5o (LA
el o & 510k

s SIS e Ol o Shgs ol 5 S fhie Gl f gl (slay 0 (O
s 5b ol

& e 5SS 0 Som 5 35 (dr 458 s 55587 o dhiol Jalin: olozl (lacy 5o (G
el o g la oyl

G)B-Ja\}ojlfxdé\bdj&wl{gd)\bﬁ)bdﬁo_s))Tﬁy}\gia DI WP TSI

(\QA' c\‘WY‘ cgﬁf‘b) C_,.w‘)j-‘-b}w cﬂ Q)}.ﬁ‘b dfﬁ Ls‘_)" lf.‘f U’l‘)‘ aJL&L&‘ ci.\«ﬁ)j&f)‘

5 das e &yl Calibee gla_Bsy obsol 6l szl OLI bl o S S5y e g
3130 5 sliadl 5 Slokst 3 YIS 55 3 dile e g5 gl (61 s o Tmsas (Slacy 50 5 o yold 51 S0
3 oo ino g e (GBS

S e plod e ol Rl b es s oo o b s ol (65l B 415k o3l G555 L S 8
S A5 4 Jilod 657 glor B 50 n odalivn 5287 5l )l DY e (615 A 5 50 5 o &
215 Loz )l 0358 o ST 058 sl 93 La sl 3 5 s (DSl 1 (AT B sk

so3y Dslite S5 oS b4y S 5 5IOLE gla el 48 s o 0Lz OLI (LUl ulsl sl

0558 lel 5 ulw (oslasl gla S5 5 oS oSt g axsls Ko &85 Sl i 4

1 Internalisation
2 Cross-border market


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o P D) oylad I F 0395/ Soladl (ke Silidioss [1 1AA

sl 4 g S 5 ol el s 5 oy sla gtadas 5 Ooltal a6l Ol e
.:ﬂ:;:.‘.{\.h)}i;dkﬁﬂt\j}\L.w}?ou\.fbdjb\&uw}

ol oy LS S (oo SNE ale o Ol o sla s, 5 S
Sl (K8 adlllan (gl 034 pammin gl 60 oy (sls G Sl ealinal b o
DS 5150 kST o G151 S 5 Bl 55 Ol o jot 0 1) s ol 52 b 51 oMb
S5 1) a3l (sl g sl 5 (b OS¢ s (sl ! Sis il ol
A5 1y s ge S 61 5 5l sl Ol dla gt 3 (oo Sadkigy b wolis
o313 S 0L 015 oo ok (sladSs 5 )87 51 dlises gladlie (Y418 O ublyl) uS
ladb 5 Lol sduasilis lae 8 aSis cpl 53 457 5,5 o)lal ' elanl slaald @ Ol o
JisJom oSt 4 015 or e ol (65808 5 233 S el 5131 0Le LSS
Codal (Jb Olsiea s 5 olsh Gl s 5 diees o355 5 LaaLl Lo § 4S5 S o, Lal
(XY O 57 50) lodiasd 8 i 53 458 03,57 057 5 dpidor (Sla s 3lony!

ot 4 5 0T 4 by o poalin S5 28 5 a8t by o eanlie o555 Connl a5 U
5 4k Skl 4 LS e age )l ge 4 cadlllae ol sl S 53 ol ks 1 (6,8 gl
ol 0 oLl 0T (S5 m s sla S5
Cdi09,8 ey 8 55 ol ¢ o s ot (518 e pon 0lST oy Slalllan JS7 ) 5b
a 3831l iles S oslizal a3lom (sla oSN e 4l rond 5 eiwsliasil (gla S ooy puad 1 oS

U«@;}:6uu5,L_Cyg}:;};u:j,»‘6,_}1{\:L;me@u;‘;uéﬂamma,ﬂ4{

1. Barabaési

2 Social Network
3

4

. Holme
. Auto Regressive Distributed Lag (ARDL)


https://www.eviews-iran.ir/ardl/
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

W [ (2l s (G105 4k pwr (53939 O 2 40wl

b ety i D)o 4 (Ol it SIS e e 503 Olejon SVoslas 0t
Pl 5 g el (s Gl b 5 Gl Al 4l 05 b b (b s sl i
oLl COYAD) 0L 5 b c(VFAD) SlmaS 5 ol c(A\WAD) o315 Hlowi 5 (5 45 clile
S L5 C0TAB) 0L 5 o) S 58T (VYAD) O, 5 o 5Kl 5 (1TAB) O, 1SCen
Sl S Wl sl Slalles 53 5 (IFAD) 0L 5 Jle s 5 (WWAD) 01SKes
OLKan 52K (YY) T 5 g0 uilo (Y1) T g5 5 1L (Y IA) 0, 0a 5" Y (Y41 F)
U (Y)Y 5 YY) 0L 5 Y Sl (Y YY) 0L 5 TeKas (Y YY)

LX) 0S5 (gl Y2 YT)

s S 3,855 S eslinal b1y ()5 s SME e o ¢ 5 Slalllas £33 05,5

RGN PR dL:J\ d)-’?‘)-’ @b a\]a.hé\.v Oladlae 4 LSJ"JC"-"') oals €l>r.s‘ a%

! Krishnakumar
2. Ly

3. Konara & Wei
4. Matsumoto

5. Tong

®. Ding

7. Dankyi

8 Li&Luo

9. Zagler
0 Osei & Kim


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o I F-T D) oylad I F 0398 /(6oladl (8 shdne il [] 14+

Oy (SBACL 43 i 3T oolaiw! b oubplxl Olllas duly 4o Y J9u

Ry

W T3 ide oo™ amiwslasl g S Ctlu (gl S Sl oslinal™ @S o 55 Sl oslizul”

s A 3L Gizo | (g A
3,
s (65 43l o g0 1l 5 Lo 5150 CoaSlo ialS il . 7 ‘
D9 pgSy Glime 4 Wiz AL o )l v
x¥-\Y) Jol ass
Lo
. “ e . - - e . . 9 -
9 s T s Il Slez AL S 0 Sy 5085 | A (S5 9 (Sl S
W gy 455 5l aslial b ey ,38 55 a,giS oo Ly, Rt (Uv)m)
oSt a5 5l eslinul L 1, OECD (sla 528 1o FDI 5 &2 loe LUl 5 LS
Sl Gagn ol @l 9 08 wyn bosls (Ll JdoS 5 oz ) ohises
B¢ &ylge s FDI o (698 5 Cate (Sivred (Y\%)
L . R L R 03 ¢ gmlimeaz o 9 W)T
Oloy 35 59 aes 3 (25 peditns (IS Lo Laly; (2l 31 SSLe S )m RN
g dalllas o 50 golaiil gl s ls il g 38 5 5 A B
Sl (Y+Y*)
b )l peiiins o)l 5 Gloz L35 oy Gu Jols
Sl Gol o laSiis Ol g riwslaidl 1 oslail o P90 Alwd
BDg,ylo
)5 GVC slaaSoss 5 FDI a5 sy ol ;55 ol s sy s (GVO) | amio a3, ez ) 9; s
- ARARD]
é&‘ slass o‘fo.zn aQ lS.\).A‘ )5....5 909y lJ.‘zn u}.el)_...—w )L«_’>L~J «S.a
e (oo JS 1) Sl () 35 50 5 L LSLe e j9lS
sol> 6lo,9iS o 5 5 Sy mlio ,o FDI aSes LS5 5 JLsle
Jolg azye a5 0l Slo @l oS (cuyn | o mla e s 3 byl
) . P , . . o - PG e S
b )9S G goladl Jolgd 5 (Sim b Jolsd (ol Jolgd e aldli | 5w L0y ohlses
ols,l i slisl Sl 5 baysiS (o owbow Kooy il a8 AR (Y-YY)
B IS e aliie lo (51l (Lol (sl a8 (5555 e s 9 mled
9 331 e DLl 53l g ool L)l apolosl sla &S00 (e 5o 5 GW o SR
- - o szfd; kfi"'o)" Pow Awd
A olpiien Jeliw Y-\A)
Colp ol 5 a8l 5o bl pog blite Cosls Sl mb o Wi"“f:
. . L . . 7)) o)
By (7 priee 6l ko jus sloaSll o GlblS )| R

Gt laasl o



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

VY [ (2l i (G105 4k pw (53959 O 2 40wl

P )3 s dw 53 ooy (SaaSi Sl ealizul b o cdas e 0LaS ) g oS b Olan

3Lzl ba) 528 S| (s sl (b puiene I ale e S ) G aws
YD) O 5L 5 (TIV) aesSTl 5 5,8l sl ilos S

o3lial b ) s (IS o s 213005 5 ke L b 6 ST ) 2 40 by o 53 i
3T, T Y 19) 0Kas 57wl andllas t5le .l eimsliasl SVsles 5 2 LS5
(YY) 0L 52l ol (YY) o g0l (YY) O, Ken

"03 S st g aola S| o) W55l it Ol e ) St o ol Slalllae p g i
w5ke ¢l S dows  idu Oy s @,um&w@\;\fquﬂ&;ﬁqu,;(,\g}: AT 3
(YY) OLSen 5" e s (YA Y Ssom s s (cwled andllas

s s (YY) LS 5 T 5 (Y9)9) 0L 5 Lad andllas b alis anfllas -y
AU Jolge 5 4K gla ot Ls Sl ks bclize 0l 55 ) 28T (g 4y Sl 5 JSKs
Sl sl sl e O o S 5 1 bl Gaiond 3 gkns ol ok (s S
Sldlas pla b pled 4 g 5115 andllas 35 g0 Sladl slda 5 (gl 5,0l 5 5aS sl Sl
il o) ol
3,91 9 93 9 G (591 .F
o335 b g (330 S5 6 R a5 03 g S DLl Sl sl (O St 0
46 gammn 55 514 ol oo EpaSicd &S5 (VoY O)Kan 5 Lds b me (1208) 7 35 5
Ol (V) daly Soppon 5 odb JS5 JoSo bl plaze pobie b (L) Lalys 5 (06 S) 5

St

!, Damgaard & Elkjae
2, Garas

3, Arif

4, Adarov

5. Ouyang

6, Segmented

’. De Masi & Ricchiuti
8, Schoeneman

9. Erdos and Renyi


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o I F-T DY oylad I F 0398/ Goladl (8 sl il (1 14Y

V:{Vo, ..., \} , L: {ejj, ...,ex} Q)
o sV s o DLl Kol o€ b sile 0335 gn sloml il S 60 i L L S5

s 0 0L 1y 8 g g a2 4 b e Sl e il 5 (SIS s Sl Y Sl V]

S O3 e BIEY3T)
@ . R
-Q ©-9 00
01 1 0 0 010 0510
1.0 1 1 _1.0 10 _5 0 2 4
Ajj 110 0 A”_0000 A”_1200
01 0 0 010 0 0 4 0 0

Yo¥ e Oon 9 lowd i dbgy o (Sl s Flo of yoid 4y BraCuly £lgil - I

33 Sy Gt o ol s 0313 Saled (BUu) sl g e oy 4 05 5L 5 5 Sl
g Ok g Sl e S8 (g el 1o 8 B i L 0 8 o Bl 55
et ) 3 035 4SS5 5 ok LU Uy 28 caalllan nl 53 g5 0 8 8 L5 55T 503
5 o) Sl ooty 0L (Y) dlasly 53 0T JS™ IS8 5035 ACN) _Sloddl ey 5o slin s Lao S
OFr Osla 535 Obdalu Fo o F O, Ken

A(N) =

api11

L ANt

app

a1 p+1
az p+1

dpp+1

api1p  Ap+1,P+1

anp

!, Adjacency matrix

aN,P+1

aIN 1

azN

apnN
ap41N

aANN

™M

T g st (55280 0 & w0305 FDI e jlasfllas ol 53 505,50l 1y b Gk 310 55 o (bl ks 0.

3. Chen


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

WY [ (2l miis (G105 Gk pw (53959 UL 12 40 ko

(e SAE e 059) 55 o b3S Sl 5 Bl oy Sile Lol B oY) o )
Ll ()5S w58 sl
" S ielg el S skro F-1
LS o ol S Shos 5 pmal ol 1y Cabiies (lae § 255 0855 S50 5 glaslne
S ke LOT o5 jege 5 (Y4 OLSea 5 L)

() daly S 4 5 0t OT (oS sl Lo 5 «(Kp) B0 453 031l 1 53 03101 ()
g sh

ki = Xjaj ()

(F) daly 53 56,8 o310 OT a3 bl 10 8 S Cnal ) a3 Lo S 5o piomen
Wt 1o & IS ouias0lis N Ll sz 0L

dc; = k;/(N—1) ()

ol o o b obiledly (glae 851 0T Aol 1y 0 8 S ol T03 6 5 2y e (Y

VAWV ey 5) ol 050l () alasly 55 0T dcanloes 5035 (558D 0 § K\ Izl Ko sl

(V458 7 sl
N-1 1
ci =—— == )
LoXdy d ©)
Wl 0o Ll OT 4 (8) alaly 45 5 el 03 57 Joog J 151 Ll s 487 Sl (6 ppuns 2 506 557
djj = min {Zk,IEpi]- akl} (")

(ol =3 550 555 s 4 ol s claalys (F @i 7 ji 5 055 lacgm 4Kui |y 5 el O el (Y (il (1 casdllae gl s Sl s 5L
APREE bR ? Ssraly ]] Ji 3035 VIS =1 R0 ) [Cabal AN SV d
ol ozt 358 o i30S O g 3 Tk 55287 S0l o (YFA 53 YFA e Sl o 5le 53 (F el io

2, Topological measurements
3, Closeness centrality

dtsl;cu“,;5u5gyt5\ﬂyw>uﬁlpJ,;§¢gLJE,’J\,;;A{.A;\{&LL;Q@;;&L:M@L‘;;!@,,.w,ul,:wonﬂjl N
(000 o G 5) ol il

5. Freeman
6. Sabidussi


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o I F-T B oylad I F 0398/ Goladl (8 bl il (1 14F

Sdaalyy 25 o 03y (glalanly 2 5 Lo 8 4y s Ol e S il Sy ST e (F
3 bl3 s s 53 DMl 5 wlio O J 57 3 (6 2 (U5 Bl o 8 (61 T s
D gh ey 5 (V) daly O 5ony

b; = Zj,l:l,N% v

izj=zl )

il (i) 5 sy o0l @ J 5148 sl (aheols) Cakides (Sl jeame s 50l oS JS™ sl Tt OT s a7
2,08 a1 51 el Lol 5 0T ae gaa 3

XD Sale ) 5,8 p I O e et & 4 5 U ) o iy Cred] T aeiras (F
e 5 ol pnlan By A alie 5 oiansloes (KPUY) 0T (s 5 455 5 (%)) dsluan ol 010
(Y eo) 50wl e

Xj =a2inj%+B W)

w3 55 5558 O 6,8 )13 dje 4 528 &K amboady Oljn 035 YU 2358 5 s (O
5,8 o JKE 0T 1 (53555 L o o iy (65585 (sla) 5287 ol (3585 b b (sla 5287
b laysiS sl BLijl g ons Bl 5o 63585 Slay5iS b oS 0oy ola)5aS 5o ol sl 5iS
VANV e (n ) 350 oyl i (S 1S 4la o (63555 0L il 31 40 i Ll 5 oo Wa0T
Q0N F++ Ol
T i g g sbadl 0
Sl S oy 5287 oyl it (M e o (63555 S 2 (slaesls 3l eslizal L anlllas ]
Srar b Ol @St G S5 5 (K Sl 0ks J55 (5le 5,008 5 5558 YFA L
SVl gladsutr 53 S8 4 0T 4 by s 5 61 Y IS8 53 7035 ladl 50 8 bl |

sl 0yl (o 5)

!, Betweenness Centrality
2, Path intermediate

3, PageRank

4. Brandes

5. Hub & Authority


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1]

140 [ (2l s (G105 4k pr (53939 O 2 40wl

Kosov’Rep of
\

Gibmltar

ObLisl ey e Si9Cams bY T Jlo 1 (2l s (G105 4 lo g 480 31 JUo Y IS

BN 3 ool by B SRl | e

4> 58 el 0-)
S Catl Lt ls pl Sl s Lot ls (Sl o S e oS 1)1 slaslas o e 3 SO
Asl edls (6t dalyy om0 8 S Gannli) S e 6, o3 0T s ol 156
Oljer ol 1y (55887 0,8 el il 5 n s y> st li Sl oslizal ol ol 23505 (5 i S
ol (Y Y 0L 5 L) 55 dlie Ola LIS 3 5 s (618 wlo (53555 UL >
st adllas il 53 s ess s A 5 63005 Ay b 55 ol Glalgr Al )3 ey
OLE Y Jgdom 55 YAYY Y009 L;ududﬁudg,oﬁ;wg»ﬁ,.@u Sl (639,59 domy3

ol od&osls


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o P D) oylad I F 0398/ Soladl (ke Wilades [1 148

anfllan 300 S JLo 58 Jb g0 5 dSluwi -Y Jou

Jb olass 0,5 Slus Jlo
0150 YA Ye.q
BAYY YA Yore
£Y0) YA Yen
FEAF YA Yoy
save YA Yoy
\Bai YA YoF
Y044 YA Y10
vasq YA Q1
AYOR YEA Yoy
AOFY YEA YA
A+ ) YEA Y14
AYAF YA YeY.
A-a¥ YA Yory
AVYO YA Yery

G slaesl o
5l 4y Do 31 O3l g 5 L2l YA G Y8 gladlo o badl sl oY Jgdr s
W6 5 YT b s Sl eSSL 1 5 (V1) 0, 5 Ca )T addllas o o adlllas il
3305 Sl 5 DL I 4 laypiS bl Kl adl shias (i3 s OT oS
b sladely a4 Y14 Jlo 55 FDL 31 ¥ o g 51 oo @,umamwl;\f@uﬂ
o903 5l il 5 a5 K 6T (ol K 515 6T 5305 28 UL Dol gl 1
(YT cana g g g3lasl gla (5 e Olejle 318 Yo Ye obSST) ol V4 0y S
o dbdilyl amys esls L S )l i S o 63555 Kb Comiy ¥ S
558 ] el iy el S 03Il Ol ek SOl oF K 55 S b Gl gls S

XYV LNV SIS T a YTy oYY ) YAV Y aIv ey eq ols Jlo s oa T Cewdts ™

(XY YAV YOI Y0 ) 45 0SS Jl Hlgzr 2 oy geots b JSC5 )y guan Doy o 5 Gl 330 Sl aled 2sled )3 Cudgutoes s a5
Al o Sl BB OB iy 5 o 5 5 Dy g 53 5 el 03 S bl s s ool 53 47 Sl skl DL


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1]

VY [ (2l s (G105 Gk pw (53959 UL 12 40wl

QU,L;,Uudb‘s@ug@jg‘;‘@,@@.@‘agu@w\\x\~\a,,\x\~\o&x\~\o

by 528 (5l 1 2yl paiens (S 1S e v ¢ 905 50 el S0y 5 Bl 2l 31 Olej I8 50 8L

el

Yor-o Yeoq Ll

oY\ - Ywv-o

430 ($39 03Il Ja 31 s paiien (SIS 4 lo g ATl T Carg duglio -1 IS
Guiod Sl 4l 1o



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o P D) oylad I F 0395/ Soladl (ke Siladsss [T 144

Yol ladl ysam s esli Ol op SYL (6115 &S 5 5i8 Cns (¥ 5 S g sl sk o
¢ eSS COWIT €15 0 T aile YU saT s L Ly 5287 51 (glkad otk (gulivasy Az Y2 YY
S5 S 3 a3 el 115 5 b g0 0SB Y 8 b Sl 4l 55 e s OLIT 05
(o5 oS sl 8 g ity Cim gyl i dile (gylow bl 5l 528 31 S diles S
s 4 Ul 5 Ll iS¢ & K8 Ko ctiha i b el g3 ¢SS S bolomsl (ST 3k ¢
29,0 Y Jle b lio 5 50 (IS o (slas 51l 31 (6 S 0 5 o sl wnm 5
AL 5 Ca )T bl sl elis )l (glaSs asle b 51 5 glay5aS o 55 1) 355 Combge
357 slabl a1 @J‘*W&)‘f loju o Sl 550 4 la )y 5aST idkizas (Y4 YY)
Sy f slay 5587 Ol sioas dd8 DU 3 4 BT Ly 5587 5l pdm (516 S 4 Llos ST,
ol ol 5 Jo pnl Gl L U sead Wil 5 olin (61 ol b el (ki o art Ll
@8558 53 () il g o Sk e Sy 5 el gl 5 los S S > Sl
Nl 1350 5 5 e 9 gl cpenS sl okl dlsBIS” ia e
DL YT Jlo (sl sbutns g2y 53 5 805 IS8 a1y a3 ) st Tmsy il oF IS

Y
.J..h.}ua

str@;jl_,a.,\:.w)h\’\JLw)AA\‘a\iLl?QY“‘\JLwJAVf’a@@}l}@\é&l@&h,%ﬁbwp?ﬁPuﬁjlalﬁh@@.\
el 33 53 FDl oy 51 30 sla 55 5 b o o oy 5 ke el g 01 oS5l 231 Y
M ol (sl y ol 5 S s 12T Sl S ((suts oy ol S


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

144 [ (2l s (G105 4k pwr (53939 O 2 40wl

<0 0-250.7 [ 250.7-2,993.55 ] 2.993.55-47,763.98 [JJ=47,763.98

Jlo 33 473 s Ol 0 (2 iy 6 (o " (Sukgdisd g bl 2 Mg SUB3938” lei =F
G (S dABl taue YY)
OOPEQdF o 0 O-F
53 )15 55 0T & Juate sles (slay 538 1 5528 S 3T 5 IDial 4 o)Ll o iy slne o]
Lo s e oWl (B b 515 b o SR530 a)5a8 DLl Al s 4 4> (el Ol Ol
el 0 S8 53 5 g m ol 6l R 4SS 55 ) p2ST (Sals Ole DB 2l

el 0kios)s

RS

et g lt
A

!
-
-

e e Sy ean e
P R S

e

¥
-

e
L
"B
-
-
-
-
:
L)

.
v )
o4 o-e
T T T T T T
Y B ool Y v ] lenp s senp
Yo \zw-o Yooq Ll



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o I F-T D) oylad I F 0398 /Gl (8 ko ilinies [] ¥+

et Kad 5D a .
ofeld :
I
3
[ ] 1
. v
1 |4 [ ] }?_
s
b,
i
fousds ? L]
% anv- ¥ o *
- [ ]
.
[ ]
. ¢
s wEmEIe D oI +0 s eme o 0 ode
T T T T T T T
0 ©lenp lop il bewl# 1 vt i il
DA Yowv-o

G Shadl o —OOPET D P C,o"}r)oj a0 S >l wlal lh),:f Hliy-0 &

3 il by 5587 o LSl g dom 55 5550 4 35 o0 sl clas e Ol # s oS b Ol
5T anllan 3 o Gl s 5 5 dtnly o0 4 oo o) 5287 5 S 03 a5 Sy S e

A5 5 5588 63 (F 5T gy ladgdr 53 ST a daB 1 pde ) 5 (VYY) OLSGs

e o VL) gl Il o VL 5 sl adkonls Jioled 03 96035 Cu S 0 s ls

oS 35 W) piST e 1y S o i 5 el (035635 a8 e el
Ll (6 los bl 5 Lay 5557001 15 (gomy (slaasy 55 Uil 5 dibs caudl 5 ¢ o gon ¢ _pd Sl e
(Sn 93 o S (S0 93 5 48 i (o Gl el S5 5 550 5 ety e T gl ool

S bl i BT 05 53 6 v r 5 b rssbl s o 0w eS8 se 0 9 2l

o 4 Il S ges €151 L a5 035 LT ol 5 (6018 ey Kb Solito| s IE Sl gt 3 o (S35 S S e e ls 03 YL Vs 51
035 isn 53 by st Gl FDI o€t Il B o o Sl oSSl 5 L0bsle Koo b )lSen 5 (518 a5 sl figed 5 225

sl



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

v U (2ol meien 105U lo pw (5599 Uk 2 40 ko

A3l 55 039 0 pamtens oy gt b i (630l 51 g ot sl Jla 5 (5350 SIS T
sy oYL a4t 0 pSes s Sy S e el
(18 98" ST J 587 2U135) Gy 037 0 BT
DMl J 8T U5 5 0305 0L 1) K S 50 53 ol (glay 58T (milie B (gl o S o
S o Lo 5 1y 2 S s (SIS o 450

Al eSS lesl s as Sl 3l Ao ys Ar J 57 i ysba Yoot Jlo ol 7 S s
5 sl 03 95 ay 6587 51 Aoy VY g Ll s SleMbl s )5 40 J 257 5054 by 4iS Aoy
VO VY 35 (SN i p3 Ar Il (gl AL S g Yo YF 5 YA VY (ols JL
Coo & 08 o sl @Bl 2ol 531 Aoy YV 5 ¥ (VY 4 SleMbl 5t j3 40 (6l 5 Aoy V4 5

e oo Uil Dl i BV o Fage S50 0l 5 2By 5 Sledlbl Clad (i Sl

# "

: i. []f "
3 f J’“ ]
5 3’
! 1)
3| | !

i} ( V]A,
| '

. T
p MY o AP WS uoy ! 0 gt asp

YOY-o Yoo -l

e Srer S 015 4 bl 5 sl oy 03 0355 a8 o a8y 551 5 5558 Sy s Ja st 5o 4y adlllan 350 (a3 011 55387

el 535S 55 Sl g e !


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o I F-T DY oylad I F 0398 /GOl (8 ke ilinizes (] ¥-¥

il —
= -
/ i

/ 7

e
LR e N e e

6 daagm ¥ a5 wap i

YooY -—o Y wv-o

G BBl @0 - oY) g YAV X AT ¥ el Sl Cu ¥ 0 bl 2 51090 - £ IS0

(O Lo (T 59) weis ool Slwo 3 0 3 50 .0-F

Cald 4 a5 S o it aleas slao & Condy war 5 L1 o S ol jasls
o2 b el ae ol OB Lws (235 0313 DL )3 3585 5 dab cmbnady aslh 4w 3,18
bl 515 g 35 50

Seals b W aomioad s b sla) 5587 51 sl ale 3555 (Sline & YU mboad, &y S o
B sl 5> S b 5 (525006 1 ol ol 6l 55287 0T 4 S5 (sl 558 il 355
C_,.w‘&L:A.A‘6‘)‘3cv\.v)b)?j&wad))‘gb)}&g@bd‘b
‘&J‘T Ol ok&ionls OlES QWA.:J) o\iﬂe- S )}f&; ) olii\q- ) 9 ¥ C"""}.‘i Lgl.hd)-b- BE
O a1y 35 Cambn OUIT 5 15 S5l ¢ il 5 pual 57 S € il
2% s Dl oS b 55 aalllae ol el 03,87 s 4G5 55 B L (63 585 sla 558

b o VU domins 45,5 Lo S b LUl s 4 (55580 0 5 ammies ad ) il 3l o guas

LUl 5 ghate 4y i (53 5406 2 0355 (BT L 355 51 (A6 4S8l L35 YY) Lo 5o VY @Yo Lo )3 89 Slamis ad ) et ls k51000 oKl

ol a8 5 e Lo slay 5287


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

vor U (2ol meiien 105U lo g (5599 Uk 2 40 ko

olgily 9 (S pf 4ol F
Sl Lalyy 5 WysiS Camdge O Ol (gl Sl o ol I gash sl s
soslizal YoYY B Y208 sladlo sl 15525745 380 Sy gty ¢ oyl s (5,158 dsle
S5 A 38 5 b o iy S S e 035805 Ly S e im0 gla sl
S LT 53 (s s (5,5 dlael 39 Solabs cobiledly (slao S 51 ahoolb o5 5587 0 § el Kl
Sy gty i35 ook Jime asle y 3555 2551 53 O las Ll bl &S 53 i et
3l s 55 ks o )lal 4 (gl s Lo oSSl 51 5 (slay 538 4 TS Sl 50 5 (o
s 5 ol gl B 3 Lalgy 3l YFA 53 YFA s 0 oy Lo a5 3387 slded 4 ockplon
4 by sla oals YN8 s e i3 o g il bl 5 (S slal il 3 eslizal L
A ] el S (gla e L

by 558" Ml 5 Dbl il ke & 5 arps Sastle (a1 Sl edaT s =k
Calizes la by 4 s esla b1 55 slay 5iS LI Gl o3 g andlles 55 90 sladle s
OWIT ¢l o oT dile 65 55 g s WU T 53 L (gl y 558 Ol g2 40 48 ol gl 5287 Sl
33 dmys Larls 5 11 s Canbge 05SH Y08 Jlo 148 4l b5 e e OWIT (Sl
o Y ) T e s Vlals Ja 5 ekbplond] 2a 55 aet b addllan cpl s les S s oS
Frdsndizn s SN en ()b s (S ale pu oy Ol gie & ok SlaS 0 15
35 215 W1 aUS” el 0 g 0 1o bl (56 3 et s 057 il (oln) 528 51
b st bl e s (s 18wl s (slacs 5l 2ol 3 (6,8 00 5 Jlo slaslil nns s 4 o
S S8 3 1y ol 5 a2bls )b it ()M e Kt 3 bl 5 la)piST L
a @i ol ol by 287 Izl Sl o 5 5 03588035 Cu S j e la i 51l osls
O Sl ooy s 3168 ol Bl 5355 e ay piST Sl Sske 4 5 Bl 2S5
o s LU S 055188035 2 38 o e le (o st 3 el s 0 5 (iopa
B 6ol slag el b LUl BT dal 555 5 &S 3 ) (sla 58S 6l el

!, Country-to-country
2, Dharmapala & Hines


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe dmio I F-T DY oylad I F 0398 /Gl (8 ke ilinics (] ¥+ F

ol slag ol 5 5558 51 (25 5 (VYY) OLISs 5 LT o 5 okiplonil anlllas & 4 55 L
el 4 b g o (Sladis 8 bl 5 comnlin (I sl b ki S 87 3Ll (gl s o gir 47
Glaas a | Il glacsls y Olsiea slam ladsin 58 i sl sesls alS |, oS 2
S Slag el 55558l dias Ll OIS e o (1 1) Lol oy DU caas & by 0
(o 5 Jlo ble S sla s 15 4 bl il ol wle m daie Col (S 45 5
& 5 55 oslizal glean b ailate O (slajy 3387 53 (IS 4k 3 5 iy (Gl 1 Slabanls O s
21 5l S i 353 sl s Al s O e (6ol (slag el 5 5287 OT ALl
50558 Olsiea & 035 5000 cpl 5 Gl 50d Lol & 5 Cantys Cim 5 aS il o s
035 Vb Sl 3o o) 53 oeTlonsty gl 5 ok o gmn S e b (553 (slas ol
Wl (5ol (lagpals 5 5538 505 8l (sl (UDaal 03 5YL) 03588555 Ly S e 5 43
) 5l DM 57 pla ) 5587 g 5 42bls (o g 2l Bl 50 40 5 Sl o S e sl
S 4 S Sl S 53 a8 AN g 21531l ol il 2l 31 iyl sl
Slos 1K 4875 55 5 b camiora 5 sla el Jlate Sl a3l O 16 5 blas
UL 53 OWIT 5 015 (843 ¢ el 3 5 3l ST 4 el e it 0S5 T e
S gla)siS Al e e 3L (63585 sla) 528 Oy 4 5 03 g0 Lk 1) 3 5 ol 8IS
s (185558 (6 S B G b 51 e ST AN iyl 13 (6 iml 435 53 amioad s i )
il @,ur,;.wd,ufquﬂ;,wquﬂgf,ugu,,ﬂzﬁ‘,agw;s)aéu,,;qu
Al
2528 o Ll &5 ol Sy ) s S wle o Sl Kb s
Fostia dan g b= 53 Glay 55 Gl g o sn ) 5 03 OB abe e S 6l B
oS e panls malS) by siS Saly il e s Lastls (il Sl ol
AN s (Gl oS GRIFD S o (aile 285 DML 5151 (05
R S e olo GlaysaS b s b b dtes SOl I (L (Soles

!, Transfer payments


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Vo U (2ol muiien (5105 U lo pw (5599 Uk 2 40 ko

s Gl oy Coo &y 528 0 5 (Sl Sl Kon (5 5 dab camioas
o) 525 03 5 o 40 5 (2Bl or (185 0 03 S5 a8 ot Tzt b o 5 b ol
oo S e (2B ale o o al Jis 4 457 01 A3le st 57 b 50 (5la) 5387 o s &
Ll 15 60558 o Oalad 5 gk e (a3 (i Bl dnn 7 (sla) 538 4
25 amibe 25 05, 5 GISKs (Saly I L 5038 e 3 Dbl s (Adug 55
Sl (ke 4 B s )3 (655 e Sl et SV I i L 4 K
SlaosiS b (5,8 Bl 5 Sl J 287 g 03 YU clasiS o (Sals 5 5,8 bl
Ll o L op wt L (358 L oaB Ol e 4 5035 5l0) 55 5 (6 SV dmbo 43, SIS (55

Dy (PO piias G e s 3555 Sy 3 500 40 2eie
&b

Adarov, A. (2021). Interactions between global value chains and foreign direct
investment: A network approach. July.
https://www.econstor.eu/handle/10419/240647%0A.

Arif, A., An, P., Qi, Y., Li, H., An, H., Hussain, M., & Wang, Y. (2021). The
influence factors of the national roles in the FDI network: A combined
methods of complex networks and Panel Data Analysis. Physica A: Statistical
Mechanics and Its Applications, 563, 125311.
https://doi.org/10.1016/j.physa.2020.125311

Barabési, A. L. (2016). Network Science. Cambridge University Press,
Cambridge.

Buckley, P. J., & Casson, M. C. (2015). The internalisation theory of the
multinational enterprise: A review of the progress of a research agenda after
30 years. International business strategy, 85-107.

Baldwin, R. E., Di Nino, V., Fontagné, L. G., De Santis, R. A., & Taglioni, D.
(2008). Study on the impact of the euro on trade and foreign direct investment.
European Economic and Monetary Union Working Paper, 321.

Blonigen, B. A. (2005). A review of the empirical literature on FDI determinants.
Atlantic Economic Journal, 33, 383-403.

Borgatti, S. P. (2005). Centrality Networks and the Concept of Independence.
Social Networks, 27(1), 55-71. doi: 10.1016/j.socnet.2004.11.008


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o P D) oylad I F 0398/ Soladl (ke Diliioes [ ¥+

Brandes, U. (2001). A faster algorithm for betweenness centrality. Journal of
Mathematical Sociology, 25(2), 163-177.

Buckley, P. J., & Casson, M. (2016). The future of the multinational enterprise.
Springer.

Chen, W., Chen, W., & Chen, Y.-J. (2004). A characteristic matrix approach for
analyzing resonant ring lattice devices. IEEE Photonics Technology Letters,
16(2), 458-460.

Damgaard, J., & Elkjaer, T. (2017). The Global FDI Network: Searching for
Ultimate Investors. IMF  Working Papers, 17(258), 1.
https://doi.org/10.5089/9781484329658.001

Dankyi, A. B., Abban, O. J., Yusheng, K., & Coulibaly, T. P. (2022). Human
capital, foreign direct investment, and economic growth: Evidence from
ECOWAS in a decomposed income level panel. Environmental Challenges,
9, 100602. https://doi.org/10.1016/J.ENVC.2022.100602

De Masi, G., & Ricchiuti, G. (2018). A Network Analysis of Foreign Direct
Investments. Networks of International Trade and Investment, September
2017, 1-20. https://vernonpress.com/book/96

Dharmapala, D., & Hines Jr, J. R. (2009). Which countries become tax havens?
Journal of Public Economics, 93(9-10), 1058-1068.

Ding, H., Fan, H., Jin, Y., & Qi, T. (2022). Talented overseas returnees and
outward foreign direct investment. European Economic Review, 148, 104210.
https://doi.org/10.1016/J.EUROECOREV.2022.104210

Dunning, J. (2013). International production and the multinational enterprise
(RLE international business). Routledge.

Dunning, J., & Narula, R. (2003). Foreign Direct Investment and Governments.
In  Foreign Direct Investment and Governments. Routledge.
https://doi.org/10.4324/9780203430200

Dunning, J. H. (1993). Multinational enterprises and the global economy.
Addison-Wesley.

Dunning, J. H. (1988). The eclectic paradigm of international production: A
restatement and some possible extensions. Journal of International Business
Studies, 19(1), 1-31.

Elboiashi, H. A. T. (2011). The effect of FDI and other foreign capital inflows on
growth and investment in developing economies. University of Glasgow.
Freeman, L. C. (1977). A set of measures of centrality based on betweenness.

Sociometry, 35-41.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

YoV U (2ol meien (105U lo g (5599 Uk 2 40 ko

Giovannetti, G., Marvasi, E., & Sanfilippo, M. (2015). Supply chains and the
internationalization of small firms. Small Business Economics, 44(4), 845-
865.

Newman, M. E. (2006). Modularity and community structure in
networks. Proceedings of the national academy of sciences, 103(23), 8577-
8582.

Helpman, E., Melitz, M. J., & Rubinstein, Y. (2008). Estimating trade flows:
Trading partners and trading volumes. The Quarterly Journal of Economics,
123(2), 441-487

Hillman, A. J., Withers, M. C., & Collins, B. J. (2009). Resource dependence
theory: A review. Journal of Management, 35(6), 1404-1427.

Holme, P., Kim, B. J,, Yoon, C. N., & Han, S. K. (2002). Attack vulnerability of
complex networks. Physical Review E, 65(5), 56109.

Hymer, S. H. (1960). The international operations of national firms, a study of
direct foreign investment. Massachusetts Institute of Technology.

Konara, P., & Wei, Y. (2019). The complementarity of human capital and
language capital in foreign direct investment. International Business Review,
28(2), 391-404. https://doi.org/10.1016/J.IBUSREV.2018.10.009

Krishnakumar, D., Sethi, M., & Chidambaran, N. K. (2014). Foreign Direct
Investment and Strategic Partnerships: Cross Border Acquisitions between
India and Africa. Procedia - Social and Behavioral Sciences, 157, 45-54.
https://doi.org/10.1016/J.SBSPR0O.2014.11.008

Krugman, P. R., & Obstfeld, M. (2009). International economics: Theory and
policy. Pearson Education.

Li, L., & Luo, C. (2023). Does administrative decentralization promote outward
foreign direct investment and productivity? Evidence from China. Economic
Modelling, 124, 106296. https://doi.org/10.1016/J.ECONMOD.2023.106296

Lima, F., Pinheiro, F., Falcdo Silva, J., Matos, P., & of Portugal, B. (2020).
Foreign direct investment-using network analysis to understand the position
of Portugal in a global FDI network 1 Foreign direct investment-using
network analysis to understand the position of Portugal in a global FDI
network. Novaresearch.Unl.Pt, February, 17-18.
https://novaresearch.unl.pt/files/27929706/Foreign_direct_investment_using
_network_analysis.pdf

Ly, A., Esperanga, J., & Davcik, N. S. (2018). What drives foreign direct
investment: The role of language, geographical distance, information flows
and technological similarity. Journal of Business Research, 88, 111-122.
https://doi.org/10.1016/J.JBUSRES.2018.03.007


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o P D) oylad I F 0395 / Soladl (ke iliioss [T ¥eA

Mahembe, E., & Odhiambo, N. (2014). Foreign direct investment and economic
growth: A theoretical framework. Journal of Governance and Regulation,
3(2).

Markowitz, H. M. (1990). Normative portfolio analysis: Past, present, and future.
Journal of Economics and Business, 42(2), 99-103.

Marvasi, E. (2012). The sophistication of China’s exports, imports and
intermediate products. In The Chinese Economy: Recent Trends and Policy
Issues (pp. 181-209). Berlin, Heidelberg: Springer Berlin Heidelberg.

Matsumoto, H. (2022). Foreign reserve accumulation, foreign direct investment,
and economic growth. Review of Economic Dynamics, 43, 241-262.
https://doi.org/10.1016/J.RED.2021.02.002

McDougall, J. (1957). The Gravity Model in International Trade: A Review of
the Literature and Application to the United Kingdom. The Economic
Journal. 67 (268): 543-568

Newman, M. E. (2010) networks: An introduction. Oxford, United Kingdom:
Oxford university press.

Osei, M. J., & Kim, J. (2023). Financial development and the growth effect of
foreign direct investment: Does one size fit all? International Economics,
173, 276-283. https://doi.org/10.1016/J.INTEC0.2023.01.001

Ouyang, S., Li, Y., Wu, H., Zhao, H., & Xu, R. (2023). Structure and evolution
of the greenfield FDI network along the belt and road. Research in
International Business and Finance, 64(July 2021), 101852.
https://doi.org/10.1016/j.ribaf.2022.101852

Porter, M. E. (1985). Competitive Advantage: Creating and Sustaining Superior
Performance. Free Press.

Rubinov, M., & Sporns, O. (2010). Complex network measures of brain
connectivity: uses and interpretations. Neuroimage, 52(3), 1059-1069.

Sabidussi, G. (1966). The centrality index of a graph. Psychometrika, 31(4), 581
603.

Schoeneman, J., Zhu, B., & Desmarais, B. A. (2022). Complex dependence in
foreign direct investment: Network theory and empirical analysis. Political
Science Research and Methods, 10(2), 243-259.
https://doi.org/10.1017/psrm.2020.45

Schweitzer, F., Fagiolo, G., Sornette, D., Vega-Redondo, F., Vespignani, A., &
White, D. R. (2009). Economic networks: The new challenges. Science,
325(5939), 422-425.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

V4 U (2ol maien (105U lo pw (5599 Uk 2 40 ko

Tatoglu, E., & W. Glaister, K. (1998). An analysis of motives for western FDI in
Turkey. International Business Review, 7(2), 203-230.
https://doi.org/10.1016/S0969-5931(98)00006-7

Thirlwall, A. P. (1983). Growth and development with special reference to
developing economies. Third edition (textbook). In Growth and development
with special reference to developing economies. Third edition ( textbook).
Springer.

Tong, T., Chen, X., Singh, T., & Li, B. (2022). Corporate governance and the
outward foreign direct investment: Firm-level evidence from China.
Economic Analysis and Policy, 76, 962-980.
https://doi.org/10.1016/J.EAP.2022.10.003

UNCTAD. (2014). The role of international trade in the post-2015 development
agenda. Trade and Development Commission, February, 6 p.

Urbiztondo, S. (1998). Direct foreign investment in Argentina: Evolution, new
challenges and perspectives. The Quarterly Review of Economics and
Finance, 38(3), 459-482. https://doi.org/10.1016/S1062-9769(99)80128-8

Rasouli Ghahrodi, M. (2017). Foreign direct investment in theory and practice,
Institute of Management and Planning Education and Research. (In persian)

Sajedian Fard, N. and Hadian, A. (2020). Choosing suitable business partners for
Iran's economy in the import of machinery and transportation tools: a network
theory approach. Economics and Modeling, (4)11, 27-56. (In persian)

Vernon, R. (1992). International investment and international trade in the product
cycle. In International economic policies and their theoretical foundations
(pp. 415-435). Elsevier.

Zagler, M. (2023). Foreign direct investment, legal uncertainty and corporate
income taxation. International Economics, 173, 19-28.
https://doi.org/10.1016/j.inteco.2022.11.005

Zhang, K. H. (2001). How does foreign direct investment affect economic growth
in China? Economics of Transition, 9(3), 679-693.

Ziari, K., Mehdi, A. and Mahdian-Bahmanmiri, M. (2012). Studying and
understanding financial resources and providing solutions to improve the
sustainability of municipalities' income; research subject; Mahabad city
municipality. Urban Management, (3) 11, 107-124. (In persian)

Https://data.imf.org/regular.aspx?key=61227426

Https://data.worldbank.org/indicator/BX.KLT.DINV.CD.WD

Https://unctad.org/tdr2022


https://data.imf.org/regular.aspx?key=61227426
https://unctad.org/tdr2022
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

Y10 — VAe dmiao I F-T D) o lad I F 0398 /6ol (8 shudiho ilinices (] Y1«

Cwgn S o>

YOG Yrr8—aom s asls a5l 5 528 Yo a5, =) Gy Dl

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Jle
Y0 Y\¥ Yoy Yy YN Y. Y8 ’
o)
sl 55! obs 55! 55! 55 ! 5 oS )
(S, ol sile 1S, ] il il il (5, Y
wile N wile s s LY s v
e ol SidFd | Slsd | Sy | Sy aila f
Y S5 San sl il il il 5 eSS 5
S Kin oI S5 Ko EXIEN o1 ol wdlp 5
RN auilyd o5 ol s Sen ol ol v
ol &l oSy oSy oSy oSy ol A
omige g S T B UL N SRt ol SIS S s A
ozrs 2l | ez Rl il ol ozns 2l | oeng Rl S Sea Ve
il b 1330 2 ol! 1330 2 Sesk Sesk o e 2l "
1590 3 lobls 1350 lobls ez s Sk \Y
N sk Ssb sk lsbls Isbls lsbls W
labls” oS pli latls” s Lilew! Ll (WiCHy] \f
oS Rl o Lol oS Rl o 1330 2 oz o
Sesk o o bl 13505 Ly 1350 2 V7
RS Lolews! oS ply ad Jrviiemw ol ad \Y
Lolews! Jrsiiem oyl Jrviiemw (WICH] Qga Lilews! A
5 Lk 5355 Ly g ot g )4
L Lgeo L Lgeo S i T W, Y-
AS YA AF AF AY A¥ v ol 4,



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y U (2o meiien 105U lo pw (5599 Uk 2 40 ko

Y.vy Yevy Yov. 3L YA Yy Y8 JL.;

@,
9,6 nl 9,6 nl= OlnieS 3 9l nl bl 9,8 nli> Skl \
S ! S y! 9,8l ! aila Syl 55 ] Y
aila aila T ade T aile P v

[ERNRI

RIEMLY] RiEMLe adds S yselsSs) 5l S8l el iS's) ails £
e 5 s3] s s . sl 5 sl 5] )
ERIEN ERIEN 5 peeliSs) ERIEIN S ERIEN s $
ol5 o5 XS Lo o5 XS Ko QLQJ] XS Ko \
okl ol ol ol pratom ol sy A
asl g asl g g auilyg ol auilg el \-
O s 2l O s 2l andlp oz ns Rl o ! oy 2l oy 2l i
abls Iabls e sl RO Al b ol Al b VY
oS i S i labls labils Lol [ iyl W
iy iyl aid ! e i labils bt [ VE
139 1390 159 159 S5k oS i labls” \O
o o oS Rl o U o7 oS 2l \#
o5l ol S5k sk Juir BELE o9l WY
Sk sk o Lo S sk oz YA
L] L] FreL e bl e Ll Sk ‘4
ez oz ble! Lk Lk L) Ll A

A¥ A¥ AA M A4 AY AY Sl 4,



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o I F-T DY oylad I F 0398/ Golabdl (8 ke iliwizs (] ¥1Y

VALY Q=005 &SG5Sy 38 sl S 51 5550 55287 Ve ok ) W Sy Joolr

Jbe
Y0 Y Yoy Yoy YN Yede Y..d g
-,
UL adle adde oS R el Lo v
sk g oS g sk S gl Ldgals Al Y
& 7 OSetess L Ll Ll Ll lgoles ¥
ail b wilp | ol | aulp ailyp s 5 >
oS Rl | el oIS oel)] Ol 5:;1; s ?
OSeregd Flbsi g polo s aly plug ol obss 3 Y
ol L) s ol | Soieegs sl $llyss ooz s 2l A
Ol 2 o9 Oboie | ol pleus ’ w::ﬂ g A
o Ll syl Ol ol asS il RUTS V.



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Ny U (2ol muiien 105U lo pw (5599 Uk 2 40 ko

VoYY B YNF =05 6055 Sy S e pastls 5 51 50 55887 Ve (ot a5, —F Sy il

Jl
Y.vy Yoy Yoy. Y4 YA Yoy Yor$ g

o,
e el by g ol 3 o Slod g Lol ¥
sl sl sl b Ol 5 <l sl ¥
plug el Al cJle R lien Al Al f
il il bl il Ol o oSl OSegd 6
b < el Tgales olisyd @y e 5
e Le LIyt Obtie)| o sl Pt v
ETol S o ns 2l Sy g olu s S9lge 3b Lyt A
Le Le Sz 559 Ko bls OSekegd 4sgada 1
5 anS 5 aS ol i SSulElsle SWl ot o \e



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

Y10 — VAe 4o I F-T DY oylad I F 0398/ Golabl (8 ke ilinizs (] ¥1F

Jle
AR Yf Yy Yy YN Y. Y..q g
@,
(5 5ol (5 5ol (5 5ol Loy L] Loy Loy \
S5l o) S5l S o) S5l S o) Szl o) oISl oSl oSl ¥
el ol ol S| Sy | Sy | Sy | ¥
Al yd Al g audld audld Al d Al d A
ol N andl b ol ol ol ol 5
oSy S olll g g g g Y
ol ol ol ol ol ol ol A
labls lobls” lobls” labls” Sosk Sosk labls Q
RO sk sk Syl Isbls Isbls sk Ve



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.22286454.1402.14.51.6.1 ]

o U (2ol muiiun 105U lo pw (5599 Uk 2 40 ko

YOYY BYNS cladle s amin 43 Lol i 5l G 335 Ve (Gubady —F Cowgn ool

Jle
Yevy Yoy Yev. Yo YoIA o1y Y8 ‘
9,
Ly (5 5ol Ly (S ! ala Loy Loy \
SygeliSsl SgeliSy) SgeliSy) SygeliSsl L ShgeliSsl ShgeliSsl ¥
oSl oS oS oSl SygeliSsl oSl oSl ¥
auilyd RN RNl ansl oS Al 4l 0
oy andl andl oll! ST oll! g 7
olt omlge omlge oeadge oSl Ceaige ol! Y
ol ol ol ol g ol ol A
Isbls Iabls Iabls oy o lsbls lsbls q
o o o lsbls (R oy oy Ve



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.6.1
https://system.khu.ac.ir/jemr/article-1-2341-fa.html
http://www.tcpdf.org

