[ Downloaded from epprjournal.ir on 2026-01-29 ]

S35 S 0%l 5 5 oSl (Lo i 5 oliias

V-Fr Slonis VPRV Glinsj Y 05l /o5l Jlo

fstb 3 Sl Dl 40 Ol s
OuTR A 4 435 O sl

oo % ey

S (s e
(Jotane oiam33) s olSetily ol Ll
asamadi@rose.shirazu.ac.ir
sl 0,lw
3y o8l ozl wis ) yolis )8
szahedi89@gmail.com

S sl L) b S8 Sl Sslond S 5 (55 m5 laS s codomy Kb 4l oslizd L aslllae oyl
g@r»;tfwt?g&,:5m@ow@u.@naﬁ\;@,ﬁw@wdw"\&uﬁ);(,ucuﬁb
3B 655 53 00558 ey 6y Sllanl gl o 5635 (a5 55 L oT oo (sl sl
NEC QN ‘)“—‘)3-\”'-\{@:1’)\?6)\?5@@Q«J"M@\ﬁ&#)\fd)".vi a5 Ko es
Bl il f e 4y s g 406l I 153 g B oS 55 (slay 558 U 5 40 ol
)03 5 el DL Ll (gl 08T 3L (sl 538 L (o sl sl 4 (S 3,15 Sl 5 b
A3 Ll ipslie (Balas las I 5 )3 (ke b B sl L) s 58 g les S o e
Al b b S (5 S 4 S bbb S (6o 408 (6l Tl T ol el

Wl g 4 53 (6l Il )

ot alem ¢ 33lai (6l It oy 4505 (5,5 D3 e ack 56 il Sl (6 2 s S 739

WAV Ay s VWAV VI 18 55 e b


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WAV Olis 3 /1Y ULJ»/@L@;; Jle/es 5 ‘sﬁ)uUﬁ)&)l&»p o iags deldad A

Qo .Y
ooy 4Ss L S 3l (6 S 1o s oslize 5 S0 5) 95 b 6l slaaSs
F NN T80 5 Wbl o¥end 8 usle) adle S0 Ol b Slalllas s
LSt 55 s)los slaols = i balse (Y410 08 57 J 5K Kl 5 6¥01Y
G s S hs by Sl s Sl Sllas ol 5 .ol 0dd gy 2 Sl
e 3 (SOl aaSd 5 Sl O 2 lge o BLil e Sl 55 4SE LT
50 Sler Ayl b edlen 5 (ol 4K )3 Lulyy Sdd o i b sl 5287 GlagLaan
Sl sy Sldllae ol ol o ol 4 S )15 ) 5550 (s3LaBl ol S

el 0393 513055 eSSl eslitul b Sler Syl

Sl 4 4y Ly Slalllas 4 015 on 1y ook 453 sl S sl b Slallne
Sty by o Sl 53038 s GE 5 ) (6550 Sl oS5 Sloks 5 VIS
Y I TS 5 61w 0088Y Culy 5 ol Sl ala 3) Sl 5 WY & s
AER PRI PG

YooV S Tl gy Y8 s JLS Y0 (s iy e N E
Yo OLLSn 5 0l Sal (YA O e 5 58 e A OS5 bl

. Greaney

. Duenas and Fagiolo
Lee

. Sgrignoli

. Smith and White

. Serrano and Boguna

Li

. Garlaschelli and Loffredo
. Kali and Reyes

10. Furusawa and Konishi
11. Bhattacharya

12. Fagiolo

©CONOUTAWNP


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

4 e b S Sl Slow s DU fukow

Jedos 4 YR OLan 5 (3l 5 YV O 5 b Y VWO, 5 K515
ol el et sat s by 58S s ladsbe Lol 5 Sler Soslos S sl
Gt S5y Sbas 5 LV Sl &olow s o5 5,05 0T 51 ol s jha s
s ;0L 48 wea YU 4 b 115 0T 3 gy i 5 3,05 5 315 elide
AL A5 Gl Sl K S35 S S s s (el YU ) Ll
ot D35 238 ARl G SIS e (5 s ) el Lo e Ol slay 55T >
3,8 5 s g 3550 el O 3l eslizal L L 287

5 S O O 5 70T i) 5 oyl St a5 sckplosil Dlalllas
Fors oL an 5" 55 FOVF L Kan 5 65 ¥ VF oL Kan 5 ¢S5 ¥V F ol Kan
ST oy O s asl) LS (VY O SKen 5 0w (YWY (OLSn 5 5
LaaSos ol sl oS s b o (T VF T 0m 5 LaLETL 5 691 F (051
5 ekt GE 5 o) (6551 as,e DU p Jise Julse clainngy pl 53 il 0dd S s
S edleas 3,108 o U s DS (ol I 4 Sl s Jool a5 o
(Sl p e 4SS 4 S D3yl e A 55 by a8 oS el s ol S0L
Lol (5ol a5 53 (655 o i 0S5l (ol (Sl 5587 topen iz 53
S

. Baskaran
Zhang
Fan

An

Ji
Zhang
Zhong
Due

. Sun

10. Shaffer
11. Geng
12. Nagayama and Horita

LCoOoNOUOR~WNE


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead Ve

G olalis U adaly 55 48 (Y1F) 0K 5 o s & a3 5 b il il
sl e 5 oo gy 5 s 0Tl S Oyl a0 DS )y g 5 S Sl Ol
by 6 S Gl et le (5 S rman 315 o0 b S Sl Sl S5
plesl 5 bl o Ly 53 S (V) 0L Ken 5 oKF dlie 4 ar 55 | (6l S
L oS ol OT il allin 3 sl .ol okdoslinad el 58 Slear &yl 4K (sla, 150
b S Sl Sl 4Kk DS 5 Ly 58S DL 5 Sk g ooy 4K 4 3l eslic
ow):uryéh)}_;f)suf—d)’\:é\l{q.?ly):b(o.wc_bdx:?b)‘lfjd}l.laé)
L0357 s rb 56
o B iyl Gl (i Jhy 093 i 53 ol 0 oaS Ced Sl 3 ol dlis
Sl i o e Ll 0l S s ) o gl e e SiSe 53 el
A S Uy ok 1 b SV 5 oa Tz Sl 5 (S s @ ey LSS
codeamy aSUd an b 3l ealitul b uiaean (ol 0l du i 513T ulide 5 d3las glaaSs
du;u(oucu@gﬂ;\f}d,ﬁ L) b S8 Sl Ol oS LSS e S5
St )3 6l Sy 558 Comsl 5 Cundge iomed (ol 0 dglie 5 il Yoo )Y Y
3 adam 5 o ados blis 53 (DUl o5 53 0 0) b S8 (glow K2 U
b S8 Sl D)l S S g s psbiea ST )3l 8515 Loy o
o2 3o 1S de 455 53 5 e S YN NF UL Slodbmle b SE 5 4 L L

el odkiosls oluamst| 6 S ams 4 ST b .ol 4 5,15


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

) e b 58 Sl Sl S DU s

b w9y .Y
jcan-ngiiiJ:lﬁjcGUJL..J:A{e.\..iclqd\;)wbj‘d\ewhcﬁj\fojf):
3 ol 5 Gl ol 58 biles gy b S8 (sladbaze slasl5k sl S
s 5 Sl 685 TOoe slaslil 4 b S8 IS Sl s o1 b e
S S s 4 4Dl jsba Cad oyl 3 Ligs on sled 4 ek SE 5L sl S oy g
G S 0301 la et Ls 1 5 s g eddo,lil and 5B Slex Slow St S5 s s

s 4 b S8 Sl s St by e 6o U

(b I Slex Dilni 40l Sidg e S SR N-T
Ll 558 gl o dils slay 5287 Ols (65l OL 2 (b S Sl D)l S
OLE G = (V) E) ae sazman L 0l 50 1, 56 Sler sl oK ooy oS 4 5 ol
O\-iﬁj‘&.:_.iu,u}_?) Olseas V = {V,Vo,.. W} olaw (sla) 548 cas gazms opl 55 305
Sopgloms o sle s b o ad S i 55 aSs SVl Ol 5o E = {1,800} ol
Sl el e sle ol 53 555550 4153 A 5 sl VXV o 5L 6 G 1 S (61, A(G)
¢l @70 Sy ge ) 3 5 Sl @EL ASL anils s g ] anl oyl OL > &S
o313 OLEs K L ol y gl = 5 5,05 as 53 ol 8 a8 sl YLl sl ez 3 ol ol
4SSVl slaad) (639,59 453 13,05 3 gmm g d 53 doeiw 95 (Hlal g i s Dad g

wi)é.{aﬁ)‘ASL;YL'AJ‘J‘J_’S)@)FUJJ}(J)J‘JGJD\JT)&.{L%ﬁbw}f‘))‘

1. The Rice World Gas Trade Model (RWGTM)

2. Investments into Transmission Facilities of Natural Gas on the Market Outcome
(InTraGas)

3. World Gas Model (WGM)

S an e (V) O 5 K5 5 (Y VF) 0K 5 o 0 s ge p Sl o 2t anlllas (61, F


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead VY

03,51 (V) i 53 Ladr 53 (ol dmnlous 0 g (Lyl5 05L51 S5 sy 5 6,8 oo Lo
RS PRV
e bmloy L solawd G5 0 sl Lol 55 4250 € Ol ol s
3yben ol 4 e S)ld e 53 a5 LSl 3 o gdlea 5 s o (55 51 (sl
J ol ai ol stosls = bl o S Sl Sty bl 5 sl a o

Db a8 L5 s SV 05 Ol e

A 450 4 bgrpo sl Ll ) Jgur

. L g > a> o
K;)Ut = ZIVL aii 1 =V1,VoyeeesVN )5-‘“5 L?St)’ &
(G
i . o )9S’ (59959 4250
K;n = 21,21 aj; J = V1,Vo,..VN in
((SD)
'94’;0_“ 5 @L’u J>"LA

i 53 oy oSG & ol Sl P(K) ing 455 a5 L (Nl s e

Ly ool Sadls pimmen 5 ol SVl slims 55 sla S5 (sl K a3 (sl s
sKam,o L gy ol my OF )3 8 6355 0 (a2 P(K) :%Q)}"‘*‘.ﬁ”; A
oTauaow‘wwﬁQ.NT%G;}:;,\@J;G,',:Jﬁ.w\&,‘z,;wj:)y;\vu:n
CLeSd a5 dmen (San Sl S5 amtins 5 OLSS )3 Gls &K 53 sy S Lol
~ K ot 0195 056 i b kit 05 a5 w58 STLI 1 Gl ¢ sl

S Wl s Kaal slaas & ((blie ol 4y K 5015 056 Laslay sl p(k)

—0lgz 558 5 i syl (Bolas K S ¢ olad SLaaSis ol od )y p Sk gas g thin )
OHLan 5 &) Wims o Cows 1y 2Ken b oSt S 55 a5 Sl 585 2l 5 5515 S 557
VA Y


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

s e b S Sl Slow s DU fukow

4>y 4‘6)5].’ s 3 A4S Oy o s g o a.L:aU‘.sUT obae LgLMg.:..ia

I P P - DS B3 Wl W IR CR PR E

b I Sl Ol S 4 by o S s Y-Y
b (IS ot Ls Lp b Bre Kby by e sla et sl 5y S ) 53
Tl o OT 5SS o 5 435 ot n S Fl S

53008 3l 5 0diS salo sla) 528 Ol 6l S bly )l I sl
2L ol e a LS e (68 o3I 1 (LSl o g 33 8 L) b 5B Ol oS
et Ls ol i Syl ST 3 Ly 58T Loyl 48T ol ol ediasOlis ekl 56555
St 3 ol 53 2 8 Sl (s 0 555 Lo g0 Bols e s o 5o S L 5
S8 Bl s p o slitany b5 o el LBl il bLoyl Suss L sl g
ol 1,8 e 1 eslinals s g ek S8 ()las K8 53 gy O L o 65l
48Tl ol om0l Gas s ol 568 5 slie (ol 4S8 K (ST 5 eSOl
s ol SEES Ll K b ol slaaleas

SEET Cp e St LT a8 3500 3 0 e 0l o) 2 4 Sl ps Sy S o s

O bosla g S 55 J ST Ul gols a8 diar LT &Sl 5 €, b 5l

155 on ) lsgr eSS o S5 015 056 w555 SIP(K) sl s ezt ) 55 claeSis ol 53 )
&S S Gl ol bl oS Sl s e @35 POUt(K) 5 5" Cao 5 Slax s w55 93 ke s
Slts ol &S 4 ol ol Jlail & Sl (53555 4753 55 PIN(K) 5 L3LK (s 5 453 1l
XTI SR U RPRCIIDIV-1A QFTPRPRE g
2. Hub Nodes
el 0 03,5T (YVF) 01,80 5 6K 5 (Y1F) 0,80 5 o 55 b asils ol ¥
4. Trade Tightness


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead \F

Sl s 3 6 (Sl 3 a8 e 5l b S ()l S8 03 g s s
Ry oauh\@:bjtfc)bﬁj@):@ﬁ) a5 5 Olyslo S s (¢ laml 4 s
S 5 ki a jasli ol das e Ol ) S )3 Loy 5887 b g 5 Coedl e s o
el il 0l S ate 5 4087 i 3 LS (Slodul B sbar J RS Ul 4 s e OLES S
1 (6l S 53 baypiS 03 g (Seal (S p IV
Sl oli -y
o b 5LE (65l L LS o)l ys sl sl 5K (b S8 DS (o)
5 s sladdlest 1y 55 0T Jasll oSo 4 &8s 6K Cpllan s Shas 15,8 0 & 50
Glaades 5 Sslar claddus! ol Jals Wl 5 oo YN oplsyls S ol
Lo sy S 4 e il g alal g Gladkes 5 lajlas Jds 4 45 L s
DL daaar ol 53 oo Sosslea b SYN ol il 53 4508 & sl Ul 5
St sy DL A A AT Y L 5 0l ) 35 e 0l Kb Pzl |
3 63l DS oy p L b a2 S8 0S5 )l 588 (6l LS (Sl
S Ol 658 s el Jdeisan 25 Gl e 25000 S (ke - sha
3Las (sladker lie 55 St S 5 ughy SLE el 53 as ol 45 il acb

. vo.
.C_Mu‘ov\.&w)ﬁ ol g

1. Piraveenan
Wl s 03,57 (Y21 F) O, en 5 T > el ol Y

’U‘};G‘ X3 @:LAJ oo gl o Code- (Llods el @:Lﬁi Q)}..pw.ﬂtsf}f) 4£>L¢JAIA>JA Y
4S gy s ades 53555 ds 5o Il i sl 5 ey S b e OVl ksl sl
S LSS a1y T ot YU VLl s b 55 1§ o sl clipls |y It o i

S P N GO B S~ Y 0 RS- SR PR PR U S S I 1 G PG


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

\o e b 58 Sl Sl S DU s

Isor slaosls 31 s S o Ly 5 i 5 ISl 5 NPl Sl estanal b g opl 5o
b S8 Y B D) b SE e s 68 IS5 sl S (sl 0L
3 gr e g Juloud g 52 Yo V=YV F Ul Sl oty a5 40 Sl eslil b (sl e
St (A Sl oS SV 5 et slap 5 (S35 4 4 5 L e
Il ol 53 (JLis o5 93 G b 5 4S5 DS 5 (o)l (1o 5557 el 5 b s

S o o) andlans s a6l

b I Sle> Oolxi g Wiy N-T
93 2 a) e ol 4 s e 0L () JQ)&;\?@L«RQ,QJW.\;”@M
o le 1 it sl 4l Lo L Sl Ol e )15 (63 500 55 (Uil 0 5
035 b Soylows &G T NV-Y N F ladle b al ) b b b 58 Sl ol ply Sl
Il 53 35 e plawil Lot 3 b Sl e b 5B Sl Sl oas K30y ol
Wl oy 157 s A Y Lot b o SE sl g (V0N

ssbao YN Y e dd b b b S8 eliSTs g slay 5287 Sl pioan
2 i Gl YU latasd 8 Sl ol ol pl e Lol Bl 1B g 5 LB
S Olebl 5 G O a2 Sl shieay by 5287 51 (ke B ol 0kt Cel Yo oA I

s il By s b 58 o e (g5l 4 e el

E P L N T IC SY RS U PPCUL T PRENE N g JaR e,
ANV-AS XX X bl

1. NodeXL
2. Matlab

a:‘:a&Q)J‘Y"\fY'\f Jb)‘(dm‘oﬁjéﬁb)ﬁb)\fd%&)w QL:NP-J)J\_’- Y

.l 5 - 5o World BP Statistical Review of Energy


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead \$

&l a2 (s oo 3]

800 70 eSS ) 5 A S Slamd
E] Al gl dad Jows 55 asida S\
700 60 {
M . ouiS olea sUA ) eSS 2laad
600 50 g “d gl ok Ja g agela S
500 3 » .. .
A0 T W 5SSl g §lb ) 9SS SlaaS
400 ‘3' Ba5 adla pagila JE
30 -
300 o oa ilea Gla S Slans
20 7}; ol s pmmida S
200 j,
3 e onnla SE S et aaa
100 10 3 Al gl Tai da g5
° o @ PN S &P o> ° S o
L "
5D o P st agla
S ST ST S ST At o
Jle

b B (Gl )l Al 53 )9l Slasi g Oyl paxe wig ) S

039 09N § (P39 4w Slax 3 @i VT

sl s bk S 055 0o 5 (S35 ol Kb sl 55 () 5 (Y) e S
S 3 m 53 e S8 cpl el odias e OLES 1 Yo=Y F L o.\&@u@xbjtf
RZJ.:JL&Y"\—Y'\?Lsudbj‘;l::)ba.biébﬁj\?}éj)bﬁ-l{ﬁj\f&)\qﬁ
&_.z,gts\u,ﬁ@;j:gbﬁfuzj\ﬁ@mc,’lu?ugutat sdias(lis &)
ol aoms oml oSl /8 3 i (il 03 57 33 o ) Wesls « Ol yslo 5 il
0155 058 37 5 il o0 55 a0 b S Dl 4S8 sl s 5 oS el OT
A8 805 Ol el 055 315T ubide et (sle 5 IS w0 S o
2 1l (Rl ST ) gbas S r 5L aeb S olaw K8 53 6l slay 528
Jeols 5 K4S o 5 g b (S ol ils oYL a5 by 538 51 Sl sl
J:_:.._.f4.5&...~|OT‘_;L;Mg%ﬁwk&f@g@b‘@l:lew@du@);ry
oo adaly (ola) i8S L s o e 5 055 Dol e (Sl 0 lST 3505 slay 548
by Llesls olamsl s 5 Slyslo 51 gV eomsm 5 axils oo e 4 28515
55, o olwin S0 S jolo o5 $Swl 458 dix 3 s S as e DU
Wl el ks S8 (gl S o)


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

e b 58 Sl Sl S DU s

- 2001
=2592 o.e - 2002
: sl!l; 2003
0.5 3' 2004
_ 2992 1 " 2005
< <2008 g"«“ \ - 2006
a5 2007 | 50 1‘ 2007
2 -z008 | 30.3 - 2008
> 2009 | I \ — 2009
s - 2010 0.2 N - 2010
2 - = 2011
- 0.1 e x a 2012
| — o 20132
o : . 2014
o 2 a =3 =
atsd W) las laewsd (gmeelo 3L oyl ($39,59 A,
©.25 - 2001
== < o001 - = 2002
} - 2002
o.s She A 2003
. A 2003 o.2 2004
0.7 - 2004
B o 2005 200s
= o° - 2006 o.15 & - 200
Y .5 2007 = 2oooo;
- - 2008 > i -2
o 2000 | ¥ oa L) — 2009
> 0.3 - 2010 3 = -« 2010
2 o2 -zo11 | = L = 2011
= 5 0.05
o1 a 2012 B 3 - 2012
o  —— 2 — 701: 2 L e 2013
o 100 200 300 201 o o = g1
. . S Lo g o e Loezant . -
et gmarle e L W33 Zas Iaes pmenle3UF SesUnT s> A
(@) (A
. Ve .
: 5 000) 539 8 () ¢339 gy AScd (gl 3o 35 Y JSib
g b b (b 55 :(0) (39 9 (W) o33 Has a8 ez yo @599
- o0
o= - 601 o= - oo
=z o = =992
o -z > teoe
. e 2004 | = o
- 2oos - Zoon
= o= - -coos | ™ o.= - oo
== . - < - L 2oo7
] - 200 2, O.4a - oo
2 oas E. — Zooe
S = ; - 2o o
y A o= % - =011
A o.a X 2533
[ S e E—— o1
o.os o | R - 2o
o so 1 o0 a d’(S'
: . g — el (s a3s an
° o = 1o = o P I e seasa
ST mele emecde 3L s, lomF (3353 e - ry
0.2 - ;002 o.s -_OO02
- 0.7 - 2003
-~ 2003 ™ ~ Zoo0a
o.2 AP ©-e 2005
= «>006 | F o= T Zoo7
= o.15 " 2007 3 o.a L zoez
£ Eac= | £ 00 3583
¥ <3 .1 - 2010 =
3 =222 | 2 == =z2819
e - 2012 o.a e - 2012
o.os Zoa=s a=_t- < T Zeas
zo1a <4 eo a Amo 20149
o - = Salo Lpmaede LS o LS gorn o
o 10 20 20 .
By L PRB S0 P _JCSUN P et Sy

()

(&

ouligile (b 35 Q) (F39 9 (W) &3 yguy 4 glazryo 2u598 ¥ S

olin30LES oS 5 4o Your 3 Vin ) odoeTmwsts gls oyl Judowd 90 125 5 putoman

(C,_w‘C)b;\...a)Q\.s)\j‘ag:_&);&ldt_?-):@jj&&k?a@bﬁf{)\jbjﬁyu

A K N PN BV PIVF R WL P P G P WS PRV PR PSS PRP POLGE P

6‘@)) G‘)": ‘Cﬁ-‘f‘d g:,u»‘ JJYLJ Q‘)JM&J‘SJLM‘ 4&))6@‘ QTJSSL:: a.«\.&c‘.ﬁ
235 5 SSKeal (S hs Ll on e (1l Sl b amlia 53 1 pslo slaeSs

coldm e b L Solu s 4 b el 3)sT bl das Sl 1 Olg O 46


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead A

Aol sl i Vb (g 5 el b ) 5387 5 gy Jlal oS ol 0T oias LS
Cod b Il s (6t SUl ghyls 45 oSyl gla ) 458 sluw a1 47 ol
GTU&A\ Glols a8 glediS s 1y (sla ) 4287 sl Lol ‘Q”‘M‘M&*LJ@ il GL»
oLl [y ($5lwe 53 Slbae imman 5 48 L5 58 w1y etdmle b 5K o i,

| Jl«f sy

BOT Sl 9 39 Judoxiga 1565 9 400 4 by o Sl Curog -V
LT VYV Il Sl odbamloue sla o Li 5 ooy 458 4 ki 1 eslizal L i ol o
b snb S8 Sl Sl 40 53 s 5287 KK sl 5 S s S5 el s
.bL,.JJljg:,_:;é_,»LBJJ'HJ);J\.»&stw.ﬁjbﬁ@a&ébwbjl?jd_,jb

5 porl s amlie KaS L ba S

S JUiSl 058 53 a0 St SB35 o D ¥ Uil SIS 5b 0L
oS 359 5 0dS Halo Sla,y 5iS odas Hsba &S Conl gme s Cllae ol Ll ol
PP VN C TS PU S

du:wow}gcd;b&,’;g,;,uj,,audu&,ak;@a-@w.u,,
)'ldeE.:S\ex_ﬁa@Q)\qd\ﬁj.@\fﬁl&.;}t}agﬁ\a.&&@b@bjlfdl.ﬁ.ﬁ\e}:.&q;;)\qd
= Sl bty pl ply s s g S LS R Ll b ijulj:@soucu@b
St I s atoman doas oo Ll 30l G | (808 55 SVl Sole @) Lsy 58
ﬂ\w\.@\dgbpﬁ»ﬁ%w&ggﬁr;tﬁ;ﬁeméuﬁﬁg)w
c,,.ﬂ;@,e,u@u@Tga;\féjl,,asu,ﬂwd,w&s&wu,ls.m@aw
SE by Syl e 035 568 587 Jobs 05 s Jlazliy ol ol 2t
odbple b S8 Il o 4 Sl el A Lo b a4 o i le

JH@QJWQJf}ﬁMQL@‘C_&LJG&\ﬁ}?&MJﬁ@(@‘&f&})‘


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

K e b S Sl Slow s DU fukow

EebaS syl Kwadd s glacslojady bsl 58 Sbw &8 S s
d J d rn)% d e

ph o by i8S  ()la Sy gdoes sl

ASh Ay i ausgio o J5b (32 50U 55 Lawgio ( Iz ¥ Jgar

exbgle b J &)l a5t dy) b b g 35 S5 o5
s L busgio s s buwgio

ST o s TS iR
[+¥A APANARY <[+ AFQ «[-4f YIfA-N [+Y01 Ve
[+ A# YIYOV- «/+aFA <[+ AA YISAA- [YOF VeV
/-4 YIVE-Y «[+YYA <Y YIFYYO <[ YEF Yeo¥
[+Y- YIYVAY “[+A ARYA YIYAOYA <[+¥YA  Yeof
[+Y- YOV +[-YAY <N\YF YIYYYY JYYE Yol
SRR YIYYYD RV VNS <N\YY AR T4 XYY Yeop
[+\Y YAAYY o[-Q-Y ARA YIYYAY JeYVA YooV
[+Y) Y/eAe- +[+QAY ARE Y/ JYYA YeoA
[+\O Y/-YfY <[+ 20Y </VFF YIfY-A R AT K2X
[+¥¥ VAAMN DARRE <AYY YIfors <[+N2Y Vo).
o/ 5¥ V/IAAAY AR RN A\ARYA <[-X0 Yo
(VAR b4 Y/ 00 AR N VA 4 Y/YVa¥ XY YNy
VARV Y/ FOV ARRT4 VR 4 Y/YAYY YV Yy
ALY AVAYANS WARRS4 o/+ QY Y/£2V0 AYOF YeNd

G slaanl = le

)l ) fa L oSl Sl a8 el e a5 3 e o ol ST s st ipas

L5l 53 St U e b 4K 3 (5t o) 5 Sl 0T subasoolss s
ls S8 b (6 b skdmle Syl s 3 e )5S Gl 4 dimas

030U a0 il 5 93 4 4K Ak g S Lo e

S e ) s s (S5 a8 s e i Mo o bl 60 55 8 ol oS5

A b G b 5SS L a5 (5l B Ole 803 )l 4ol ok e S

S Ol Ladaly 55 s 5587 5l (ol g UlS 5 Cnbilb ke 51 ol oSl i


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead 8

YoO) 5 Y Juﬁamcu@g;@uf%ﬁybﬂw O
b S Soes il el Ol doe ol Sl 4l |1 S gladle 4 S
ol bmle (oanb LS Ol 48 Sl 0L Ol o ol ply ol Jl 3 53 0 db e
sladlo 53 OT Slysleo 5 s o Al 5 slacslo 5 53 65l sals i s
el Bl 28 s
S S o w8l 3 o S pm adan S Cy 580 Dosline gl st Ld Llowi 45 aalsl 5
Sy 5 Canl La ot Ls ol 13 5 o 0325 132 S e 5 (Kol Sy S 0 o (S5
slaaz Sl eddmle (b SE s b b b S8 o)l S s o)lad sla 538
S g (e g (Al
bt b b b 58 (glam s o S e 058 e di M (F) IS8 51 ST sbolen
Yo=Y F ULl ouéuwb,'t_?,@ug;?_‘.;‘u,x,,&*vu\—mf sl
DL slamil a5 48 5,15 OT 51 Cn o am pal 13,13 (63 pnno o 4 585
035 ol ol ol sl Bl I BT AT F Gladle (boddmle b S8 Sl sl
‘._»J_fjtauéu@,gjtfam,suaf,ﬁdu),;su,;uﬁp;,:Msaf@\

0.6
05 B b8 St 6355 6 arps S5 e
I Y bt b
é 8g B b s sl s S S
3 03 - 4 s Ly
2, 0.2 - b8 S 3555 8l ass a0
9‘ 0.1 - a.\.‘;c\»
9 0 4 B b8 s s o gl ey Sy e
old mle
2001 2003 2005 2007 2009 2011 2013 e

Jw

A (gl 50 238 o F U


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

1A e b 58 Sl Sl S DU s

S L RS o5 oS 5alo 6855 (la) 538 51 (STl sluas g3 ¢ s sle s
4 8 L) g iS s Sl 1 e Wl e el ol il 1 ekimle ac
b S e S 53 68 55l &K sl 5 b SE Sl e 03T s
23 oS 3505 gla ) 4iS

il A Lo 1 i s ladle 53 05w e dd mle ank S (26 4
&_;z,gr_@,6)w@ypam>,t,6uu:55\§xum6.\1536.;)@@
413 (6 ) e ()l o el Lot L oS 55 (sla ) 5287 Ll 3l 5 g olimle
4l 2581 ()l SladBlistl 1 53 okt mle 4508 (6 T sl sladle s 3k
‘auc_b&,bjlfsjqd&.&):o.uf:)b 555 slay 5587 S 3w o Doty !
oucuﬂ%gu;,t, Sl Y slacsba 1 53 (55l o 5l ol 51 a8
) @I Sl 8 iy

Ladlo iy 55 0358 e oalin ¥ Syl 5145 sbolen | Sila &y 5 0 Lo 520
OT odaasilis ol opl ol iy g bt Slodb e (b S8 (Sibo Sy S e o o
S Il Cogr 5 °4—3@l—‘¢—~.¢-1’j‘—f Sl S 53 by 538 (65l byl 45 Sl
St ;a8 DS 5 @S 1 Vs el ol e i 5357l Ols (b

bl SIS sl T edlasl o O b 155 slimle a8 (65l

BYR P SyRL JUCI SSp] I [ JUPRP-N Sy Sl L O- S SO PU- PN VL St SR T A IR
355 48 el 0T oasOlis il i K8 55 asls oyl e S8 Las e o a1y (65l S8
5 LS Ol bl (Sirs cpl ls 58 5 0 ulin OL o U557 53 (5t U157 0 5

s e Ol (gyles S Sl


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead vy

Sl -YeNe ij‘aucbﬁj\fd)w@‘ésjq;fbﬂ
L,y ad g st b ank 5B (ol K 5o Lol (¥ gr) A8 o (65 ol i30S
6ol 0L o Ladlw OT 5 4™ Sl 0T siasOlis asli ol sl 53l 5505 3 9y Slu s
el 3l )5S e b S 3 (6ol 55587 8 Ol
‘f@::bj\féﬂ?d@%W°M@L‘@:¥j€éﬂ#@ﬁﬁuab‘@
wlimle b SE (65l 4K 53 45 Sl an py e ol Eal 0SSl 4 L
5 0 15 n g ol ool 05 Sl 558 2 LS 8 Ol b 5K JUis

AL L) 5287 51 6ok 53 e ki mle (b S8 Glaistlo 5 55 (5isks Zd gy 349

S 52 s 2l ) o e Sl s 0 506 S5 st b &5 S 0 Ol (el ) )
el 051 4y s S (5l


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

i e b S Sl Slow s DU fukow

Al 0329 519 9 (SO ((Nileo < 35 w0 bwgie Y Jgu

oubgbo (b 35 &yl asiuls Ayl b b b 55 @ ylxd 4ol
35 o buwgilo .. 35 o buwgio . Cu3S o bwgo
] o3 <. o3 w0 . e Je
0y9 )">)'3 .. é"‘*‘“ R g_-.-;'.’."}" &
0P o3 ylop Sk
[+ fY <[+ YY/IYFY «[+YY ALY YA Yoo
[+ fY AR ya/aVYy «[+YY ALY YO/+qY YooV
[« fY “[+\A YY/NryY <[+ Y\ LVATARY YEIEAY YooY
[+ ¥ [YA YOIYA- o[Y <IYAA YOIFNS  Yeof
[+YY [+\F YYIEAN «[+\Q AV YONOE Yool
[+Y¥ [+\F YEIFAY <[44 <YAD AAVART N K25 4
[+YY [\ YVIFVY oY <[YAY Y¥f/-A YooV
o [+¥ [+Y0 YOIOPY «[+YY ARY4 YV/POY Yool
[<Y% «[\Y FV/ASY <[+\¥ LVATARY FAIANY  Yeed
[+Y# [+\Y Ya/6YA «[\Y A SAIANE  Yeye
/+Y4 [+\F VYYD o[eYF AR YY/AY N )]
/+Y4 [+\O YONYF o[ YF AR YY/IYYY  YaY
/+Y4 [+\f YV/F.- “[YF AR YYNAYA  Ya\Y
[+YY [+\f YZINFD o[+Y¥ ARG YY/OYY  YY

G slaanl d=le

O35 or Sl Sy S o ot 0505 3 S5 e st L o e e e lie |

23 @YU b U5 (5119) & gy 3has 58 e ladle s e S1457 25 8w
S S o ol 613 sy 3l Lal eslail (21531 (e 55 ol Ols milin OL - J 287
Sl YU (Sls o 550 J3550 Glls sy Lasd g ol 4l 208 Vo35 505 5

il i Yhagg ol o S e A5

Sl 1y O Las Catl i 4 5 U a5 (o)l aKs 55 sy Sl Lo g2y sbas Lasls ol

Ny


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead e

)\JJ_:Q_L;J»L}'ALY"\—Y'\V LsLAJL»g;aSJJ.}w«l::-W“aJL.&JjJ}J‘
48T el ol ol ol s el 03 i g L Sledimle (a5l 4K 039
uwji)mi.&).suuTJJAQK{WLgYL%ulJAJmcaMGL»&,LJ\fQ)bJ&Z):
Goddmle ab S8 (sl 4 p ol s s 51 (6 5V Cmnl 5 S e 51 40
(ordlo (b 3 9 Al L) b I oslms 'S ulos 94 128 £V
05:5 33 L) e S8 (law K8 S s DU e et ls gy 5 S5 ol o
S o1 e TOF Dl s (JUis!
Sold Gblo 33 ois™ 3519 meo (S gis” DS hlodi 94 1oni -
581 el gk S8 0S5y ol (sla ) 528 (65l S 4 g 6 Sh 4 e L
SVl 53 ek S8 oS 541y ool gla 55T Canslie SUly Cad ol )3 Olgr
. Y Y . e . “ -
Pain o b S Sty (Aol Sla) 5EST (e DU rmmen 5 Sl olad

;,_;gl)dgj,jc&x_w\@;_;ﬁd) GST 5k 5 il b Wl LT zags opl 5o

L;)L.eﬁA_S.EAAJ:A_;JJ)Q:_%-Lgh)j_.’S)L.;))‘Lg)LqJA.E.]a;a)J(AJ\n‘JJal_'.a::'-l

330515 orb S8 528 Kos 5l S e L5150 45 0l (S onb S 0S5 5 (sla ) 528 QU1 4 L)
3500 G arb 5 oS ko (sl 528 Sl palo s 5 Pl 4y (bl S 5 S

I 53 s YoV F 51 S ladle s onbow &Ky (ol 4 b gy jo slaosls 0355 JalS W5 ) gy 2 00l Y
el okl Y0P

‘551;4.&:_“.&@.&6&‘5‘)‘:45@?19}1_?“%):@df;jdh)}if%flfub g gl Y
B ARGy U P D P O I R S RN P PO g S A P PR P
LibaS sy b aas S s gl i8S S S 5 sd e 88 5 s la)piS ol DU sl s
A aeb S8 le K5 55 oS 505 0l e


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

\ e b 58 Sl Sl S DU s

Pl 0T S g ol odiaas § L5 53 oS 5515 Juol sl 5287 Ol s Lol y 5k LT
adbin j3 d ) b b e B oS y3lo (la) 5587 Syl i 4 i oS Cola alas
I b b b S8 oS jolo (gla) 5557 uiman (ol olbacnlos 0355 o0 LOT (gl
Jlodm by skl gl (ol aiate sl 2 oS (s 5 s & i o A A Sl S
abate (61 m 5 (Olamb)3T 5 (d (Bl limdl cida g5 gy sloy 5287 Jols) Wy 3T
5 OSSO Okl B ladles OS5 sy (5185 5287 Jald) Ll sh- LT (65l
LaoT Sl gladluasl cJdest! gladew y3 wlul 5 Coul sdisul (Olaw 5T
N CA | W .o PR W S W PV I GO PR VO B S W PRI PR - N
aibiie 53 0d S 315 sla 58T DS ol il 58T ol 5 (S sl alad) (6l
3L dal g i (gl

e Loy 4l e (sla, 5587 odas ol 5387wl LS LastLs slaesls el ,
G015 oS el S Ol jae Ly 5287 ol 15yl 15 W 5T 5 Ll ygl-LwT 0,55 53 Couta
el 5L by 58T pl s (glas D) 58l Jlez

ISt b b ands S8 oS 51y Lol (glay 558 DUy (goles M| ol
S i el 5 a4 Ukl O gyl aakete 53 0558 g0 odaline &S sb0len .@uu‘w,(a)
Sl e ol (113 LIl a7 3505 0T 5 IV ol ool il 3 5 OLIT S5 5k
= 9 el eamas) G edda 5280 L (Gl DLl (VL (L3
9348 53 L poman 5 Sl (6 ity 65l B 113 & sla ) 5557 4y e o7 51
o e Ll ol ol sls golas BLS el 5 5 oYL gulw DS 51487 555 5 o

.J}iu.ndh.l.o)é ‘_;)l?d d}k:>\ ﬂlﬁ): l:.SL'Z.i‘ LQYL QA}L&A

https://AWW.prsgroup.com:taests Jsle . uS” o (5,8 0311 1) 5558 a b DU (ot ls opl )


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead 2

bodiS ol ool gla, 528778 5 i 457 Sloj 5588 Hlexr p (golad O immen
LadT VL (T 5 bl or 20157 g 5 B Ol om0 6ok g o sl g0 (5l DN
Al 5 59,5 5588 55 L siS Hler a5 des e DL (olaws DMl 151l s 1
b DL 516 a5 555 sl VLI TN 5T o 3 5 )l (6ol bl
S ka5 5,5 sl SV D1 b oyl by ool sdd ol (W51, 95 5 oYU
Al s S5k 5 Wil LT el p
15 (a5 8 Il s Sl 55 a8 5 s e )5S 55 Sl osdlew
3 e G 5588 OLS sl sl o 3 03 58 g ala e (0) JSC8 1S, pbOles
l_3.:)\:@_z-)j_&fjs_&ﬁu_ﬂ:)\)ctﬁ&@‘f?éjutjhﬁd‘ﬂ:f|&ll.@\4:§;
oS (65l IV ad gl o 53 Ll 5 LT aiain )3 48 5 5 o S5 Sl @ 5
OLIT s Cd S 5 5 o &5 5,5 IV il i 015 oo el L g )l aitlate (sl 5287 5

15 513,13 Bl S5l el S slol (sl 5357 0S5k 5 Wil a3

. -
_; <40 - -
yi 30 e i
2 220 4
5;5 5'10 1 ——2 3k

O T T T d

0% 6% 13% 19% 25% 31% 38% 44%
Il sy

Lol 9 gl dilaie 93 50 alg) s by s 515 0uiiS's yly Lol glbyeids LS .0 JSis

@Md)a\ﬁu,u‘ﬁcaljéu,,zsuuéuﬁﬁf@ka&gﬁ
Ol gmeas (Wlesls olamstl s o 4l oﬁébmb}lféjbé@): 39,59 (:Li»:..w\

Coda e ol 55 LadT LS 5 ol o ias § 15 s 0 iSsly ool sl 428


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

% e b 58 Sl Sl S DU s

oSyl 54287 YN uucuﬁbjf Solos 48 gl i ol 3 ol o dbidimlons
el el oo 0T S1yslo adlasl (Ml Ao ys bl 5 5 el

Oslize (8 JS2) amcu@ﬁbjtfaw;)\,du Slay a8 gl Il il S

NUPSPOR P I S PVETSPR SN SOV PSCH I G | P ISP RCIN [P JA S

sl a3l 2l (I

o]
o

—‘—d.g\j

X7y

e

0% 3% 5% 8% 11%14%16%19%22%24%27%30%
IS d y0

N
o

o

o ypts ol
(CV) o.b.»Sé)lg
A
o O

oubgslo (b S Sl &yl Al jo (b HI 0uidS s ylg (ol (b yguils’ LS P YK

Al 55 (e Sda b K0 5538 a4 S 01l 55387 (T e

12005 s (2Ll (5l fstte Sl (513 155 687l ] ol ol s
Ol Y DD m LY d)&:-‘ﬁ-‘ch_wj‘d:}&dﬁ > o Mot .l (6 5 ol
ouéu@,b,-@d\ys@\_p>a\@f\@\.@\%ﬁwﬁsw,'\@\;,,:s
S USRI [ AP YT ROt SN PP S LB TN E
Tl ol 53 58 e 535S DU Ll Sla, 5 65Vl Gl e Sl 5 Ll
Gy 558 Shhsle ladlasl dNastl ol 53 Olpb 5 dia (gla ) 5587 U 5l g les JDest
258 ol YL Shs sl gle 2l 5l g g el &S Sl s oS slo


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead YA

Sold Gl )3 ouiis jolo nao S ygas” Cuedl o9 o -
0332 Sonall codimle (a5 5 A Lot b a5 Sl sl 405 55T ulde (S5
AU 5 i U Cmal ()55 ol S o a1y 0S5l 6855 glay 5287
Sidu opl o3 oshewr 38 g p Il o gl 93 o b s S8 oS sl ol sla ) 428
Golas O oS sl slay 5287 51 eSS a6 laer IO (e 2 3 (adlians At
Dl oty b S Sl 4Kt 55 a5 b S8 0S5 slay 428

bols g bt b anks 58 oS 3l (lay 5287 o sluanll W) 5 (V) K8 ol
ol adlate )3 il 5 59,5 5 awsy 5 bl sl (6hlow dilaie 55 OluteS 5 5 4y,
Sl st o S el Ol e 55 W aal 5 6l 5 o ol Gy 3T Jloim Ll 51 o
s L;,t?sa;Ja,a}ﬁ&l}wqu:@,nﬁa.uéu@r»;tfawﬁu

iS5 Ve 53 B8 515 5 d ) Sl gy 3 56 lie ol ags Ol gie e O
A Ol 55 08 WS 3l 55 Coal il (A Y5 & Ol b 5655
JHI5 0 e al 03 8 0y 3 goe oy gty 455 4 58 Sl pslo g 5 LBl il
3 o g 0 dbmle (ank S8 W5 (6l 03 el 53 BT I Al 5
S oS 53l 558 g Ol (Sole 4 S o Ll o mle ks S ol oS

S e e g Lo 5 b s 1y s S8 ST ol ks

516:,4Q‘&g)gawwljsu)yg’ruop;t‘s@ld\wuﬂwﬁt.u)u,,ﬂt;u.\

oS )3l 5528 (5ol Pt ks oS jalo ) ST L e (g5l BLILI gl 0uiSTa 5l sl 528

Ol 3l ash s Sl (lay 528 K05 g puditnn b U o p3 ol anils 3T Uy 5087 0T (lond LS
Ll e 5 ol 4 55 0T 15 (sl 43S plas


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

Y4

e b 58 Sl Sl S DU s

‘5!.9,,....5 u..»..o.bl
aiiin 00 yolo

M(i (Lol yg1- Lo

100%

0% s s
0% e B EE
(e

él.b),.w; ml
adbaie 600sS yolo
Jlodo-Lowlygl-L g,

A T —— S s
A o
'3 ow)ﬁm”..w’ D "E)
(<
100%

80% LW
r"“‘““f“ )
60% ‘

(&)

adilio 93 0 Ay bs b caub 55 ouiiS jolo (sloygins il g corige Y JSo

Uiy 3T Jlands — Lol y31 —Ly51 (2) Lomslyf oo ()

(Mol g o

0.1 100,55
0.08 20% —— S A a2
80% R
0.06 At
T O e pI5 igan)
0.04 609% .
2,
0.0z | s0% 3
=
o a0% R
i 30%
-0.02
20%
-0.04 | 10%
-0.06 | 0%

odﬁaaln N)Lf o..\...J,oL.a ‘Sl.b),.ws ).ul.a 9 w.r.S,.n AJS-..«



http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead v

Sl @bl O Judexigay jond -
53 33l e 5 o e Sl 3 3 ek S (6w 4Kt DL (i ) o
2 5h g o s 725 Y OF DL

A b b b 58 (oot Ghlie S5 Sl il odaT s gl & IS8 ol
o ol 53 aibats 53 a8 das e Ol (Ll oL 5 &y 3T Jlad— Ll y 5 51 adlate)
..\{E@&AK@JJA.:ijﬁQch)\:&‘M)JJ:;{‘;!H{\J:{)'.MC}LE.»“}J\.AJ
95 248 3,8 Vaul i 015 e oplpl s pdicanT Coda e 4l 5 53 487 5o
Coda ades ol 3 Ll iyl Balas (goles INstl pl 53 Canglie ULy (g ko aibate
en pdyeT b

S Sl (b S S 0 e M (1) IS 55 oonls 0L s plal
o3 Rl b oS el gl el ol s el e (B0l e 1 55 coddmle acb
2l S e el (2 5680 ls 5 Sl 057 Hls 0 DU Ol ks (D

dnloa |y nns S8 (glo 4K S5 5 Slslos Il 55 ol s (ST oUlg Lastla opl )
A

Slosbe sladlaileles Gl shiee b S8 0S5l (sla 528" 45T sl OT (Gline 4 33l dle .Y
Caliien (gladi )3 b (53las Sl Ao T b uonas ilod sl ime deo 3 &S5 b 5 b5l sbas (0T
S O 1 Ch RN TP TT I ROW PR PR BV SERCHE UK S WIS I PR
Wi glsle gladlasl Oodo shitea b HE 0l 5o (o) 5287 457 ol 0T (glims 40 55 Couls dla
L e DI e Lo s ol S (o am s a fh s S e SIS S
bt b b S bl 53 5 4e Uy 528 IS 51 ediS 5l slay 5387 51 sy Dl (slads 5
..L‘a.,\..i:d\?‘yJMW\{JW@&GD&#J‘\?d)B‘J@}


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

¥\ e b 58 Sl Sl S DU s

Pl el il alS s S I sl i 3 Lol el iy elan 0T 3 S8
s edsmle (a8 Dl 48K i (6l Ly IV
Ss 93 0 LS aS Sl 01 (V1) 5 () Gla S Sl stsTomsa IS (o, 8 ams
LL.,¢_n>,'|6;;\_@-wuu,g(auéuﬁﬁju;b)ﬁ;@@w
AL b S Sl Olaw s &5 5 S IVl i Ol 5 e ol el 2 (ol
S ol o s cpl kil 1y dalar gylow Il ol 53 Canslie Ul (il o a5
DN (VL gl 3 5 il T Sl 03,8 13 B dha il 3 S8 5
Sl S 5T obe (S35 0550 I3 b Ll 5 ol 38 4K Bl b 4 e il oo

S oo s (o lb e b S 5 Y L) a6

4
_3’ = e 328 Alan
-
;é 3: O T T T
‘3 ; 0% 6% 13% 19% 25% 31% 38% 44%
i -
J)Lb‘ o yo
(W
“ —Ta o 20 .
_3’ o j —‘—u&«ﬂﬁ
115 S o
. IR I
é j 3‘ = 0% 6% 13%19%25%31%38%44%
I P WP
(&)

dg) b5 b g 515 5,5 bl L A IS
Ui 3T JLot Lol 1 -1 1 () Loy o (1)
Holai dos g b alos plp o


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead Y

70
60
50
40
30
20
10

(NV) a8 ol

Holar alos g s alos il 40 sadiale crmb 55 Sl oyl aSd wld e S

A% i 0T
e 3 555 e S 53 5 e gl ) glatens @l )3 ¢k B Dl 4SS s
ogd 35 2 b S ()l (sla) 5587 Ols e SV 5 ge (5l (sla 508 (3L
wbijQ)LeJ&..ir_.eu‘)}_bg(W);(\\)LgLAJi.Z); 5,8 o plowil Uizl
G 5 3,5 Slas a4y L A &K TP L s ‘d}j‘b"l‘.g‘:b).lf}°4‘i‘éu
Wl ook ey oy s A Dl a5 LSS
Hgouc_u@,bjlf%\,;@,;w;,cwuﬁg&}ws&u@u
S b g ot b ek 58 Dl a5 55 o555 Sl (Sl 68T Sl n fuae
I s U b 58 ol JU L ) bt Sl 5 48T Sl opl ol ol s dizees
Lol (2l slacssdoe i ulpe am add s Coba ) e 5 ol
gt codbple oanb S D)ot o Sl s s (Ko (ool Jalse 5 o &Sl
el iy Sllanl coddmle b S8 Dl ol pliy 35 LR Sy s
eucu@»;tfc))t?aj@uu@uﬁ;\f@@ Syl 5 0 Ol gea LT
(s 8 odsmle acds S 4T 55 rmen (1) JK8) ol 08 S pana LT s 2y
31y Pl o ity 5 4 48) U5 53l 5 s il il e s (Ul 2

5 L 0dS il glay 4 i8S s Ol geas (Wlosls olaml s g 4 Sl yslo S


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

v e b S Sl Slow s DU fukow

gg\;,l,@m)r&w\@pﬁ%;gs)olﬁujmcﬁuka;@tj
it 0 S 5,05 (5la,y 5287 o 5ES 5 Ol ey (Wilesls olazst] s
LS e s 3BS85 5 ety 4 ot b b 58 S 55 (V) [ wam g5 L
Pl 355 0 Dyl St 5o 1 el o e (i 5 40 4S) kb 5 keSS
S 5 Il LS T LT 5 s 08 53l g 5 25,55 (sla ) 5387 Ol ey (Wlools
el 35 4 ;;u)\,&_;,;\)(&,;_wu%%;gs)u\;,ﬁgg\;u
A bz b b 58 oaS 5 05 sblie . ditan oS 5,05 68,5 slay 5287 Ol sieay (Wlosls
A b G b5l oab 58 Sl sl 0dd S aza bgol 5 1K T e )3 oes 5bay
ssban KT soze VL 5 ol o IS5 T S5k 3 a8 ol &)l Ol 5o
Ll b 58 5L 3 a8 esyly Ay bt by oK S 5 15U 51, s SE e
sdas Hsbas obs)l by siS 55 5d oo planil Sl o 5l 33 24 b 8 Sl bes

S e 3 )ls pl il g sy Gk 1y b 58


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WAV On3 /¥ 05l /gl Jla /(3,51 (5200l 2 5 551wl (sl 2 53 aaliboad

TN o g3 v e e S a5

Edge Properties Wertex Properties

o 25 o 19
E— |

Edge Weight Width  In-Degree Size

Created with NodeXL (httpfnodex. codeplex. com)

T Jo 5o s e o € 0

Edge Properties Vertex Properties

o 25 0 18
| |

Edge Weight Width  Out-Degree Size

Created with ModeXL (hitp2fnodexd codeplex.com)

YoIP Jlo 55 oubasle o 55 sile @yl 8o Ligles V) JSUS



http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

) e b S Sl Slow s DU fukow

T lF Jw 5yl o o e 8 05 e

LS

s

dis / Saslse

-
el 20
Edge Properties Vertex Properties
i} 75 a 5
| ]

Edge Weight width In-Degree Size

Created with ModeXL (http-fnodex. codeplex.com)

T Jlt g3 gl o g g S 3105 Ko

I>JRS: !
B Kl
-
3k
-
I

el 7l

Edge Properties Wertex Properties

0 75 0 16
| ]

Edge Weight Width  Qut-Degree Size

Created with NodeXL (http/nodex.codeplex. com)

TP Jlo 53 alg) 15 b (one 315 ez 55 S iales IY S5
G

b S Ol Sl 5 e S5 s coomy S 4y i S eslizal b sl dllie s

Sl DS (g1 o gitaty e b g1 5 (2 LoliS (b mle b 56 5 4 L)

S S 5 olow slay 558 Coenl 5 U ()58 a (651 Sl 3 Olisedsl 5 b 5


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead s

ssba i el g 5 (55l IVl 53 (JUiSl o g 53 L) (b 5K (gl oS

2S5 0k g5 Dosen s e g Sl ol i Ol 5 s 4D

e LadSos bl 4 (Ut o g 53 2 L) ek S (65l &K (sl BIF -
03,5 (S5, 0155 058 w5 5l b SE (solos &K 55 o 15l 5555157
Sl 558 51 (ST 3w 45 Line ol 4 dis Kaal o 4 st L (6115 5 Sl
Mﬁjtfam;,t,éu),:sjmﬁ;@cua;ﬁ@)m.\;{);u
35 5sn Wl I dias Sy gl el 5287 I b WL ()l Ll sl 4 B s Lo
o ke ol 53 5 polie (ol o ol 53 e S8 (ol S 2S5 o
Liz (g1 GuS 55 ek S oS 5l 655 olay 528 Bl A3k plicanT
b 58 6l s S 55 S 4 a5 a3 5 s (5l S s
Slysbe Ol b gl 1 la) 5287 oS mie IS slaml ) slteay o Fomla Anes
S S Sler Ol s Ol 5 oliS 5olo 6855 sl a8
5 bl 55887 i (6K

o g (etimle (b SUS 5 4y b)) e 56 ler Sl Kb s p JB -
O el ) s ()l Gl 558 odas by T Sl ol al ol sl oy
S ol Kb s 3 5m0 Ly s & Wl ol L1 5 0 K b )l
st Ol Lot b b S (o S JBa 55 i 5 e kimle ack
33 pmen dpb o oS Lo e e il p s Oollanl oo a5 Ui
ol g b b b 56 (ol S 5 a8 i mle b B (6l S5
L s 5 sbas codimle b 58 ()b &5 53 (52 sy € )5 ol p IV
ol K oS5 ok b ad s o L gt o oo iz Lo ) Y
ausgmﬂtw.@umc_uﬁbﬁ@@&;;\;‘:ﬁd;bu’d&bﬁ


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

v e b S Sl Slow s DU fukow

L b S Sl G b 51 S0 b la ) 528 (6ol B Olr o mle a5
Gl ity a4 Lot

St 53 b8 Lol 5 b g s 6 WL o S 51 (SC S S e e i -
e (K35 Cn S e Lo e el oS das e DL il el (65l
ST 03 s sls 1 S S 0 Lo gia 5 (Silio Sy S o Lo 0 sl )3 Sy S o
2l s bk S (ol St 4 i ) 0 dli e ank 56 ()l S 2
3,315 DLl 8™ el odiasOlis ol ol S oo b a3 (glows (sladDastl ol
L s 305 Db s 4 Ll sl il (S5 a5 0 b s ol ol S
AL YL (6l Coonl 5 Comd e g1l S

saban disls S e s ol (ool bl b S8 eiS y3lo 55 sla a8 -
ailaie 53 s 5 595 5 Ay 5 byl baT (ol addate )3 OlteieS 5 5 Ao sy 4D
SE St 530S ko sla 5387 o ilemnll Ol e i BT oLl s sl (50l
2o o) 5SSl Olseay 55 Ul 5 3l s dnes d ) Lot b acd
Golow S5 Lo )3 gy A by e (5ol S o odimle b 58 sas”
Sl s g clay 28T ) 51K a Dl s (6ol IDsH| Doy e 53 15 1
b 5SS 5l (sla s 558 e Sl 5 3 e sl (5ol S IS LS
Syl LS 3 e Ui oaeb S oS 3l 55 sl 5287 5,108 e 5T
Oler sl 528 plas s clay 5287 ol (55l DS Lo 5 a8 0 ol b 56 Sl
ass (Mol Lo, Sen U Cubls a5 5L bay 587 pl ply S o prmndss 1
(JUasl 0 5 55 o L) anb S8 oS 5,05 ol sla, 528" K5 o b 1S oy 5
35 03 Sl or 355 (BLuys b o Sl Olabl gl 3 5 e sl ann s lateey
2o Gl siST L Ll )15, ropar 535 S0l mle Bl 5l ¢ 5
ST AW s cwliw SUL Lal 5 (glyls 45T euS


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead YA

b S ol St s P b b b 5B (sl Gble DU o 3l ol b -
&4}>,¢5@\QT°¢MQW&Q,JQMw,g;uwﬂiﬁ,“mc_u
3388 S48 ol oy opl sty dalas (gl Il 53 Cnglin Ul
Slay 5 iS Shsyls el S ol sl pdycanT Sl 3,5 )15 Cou alas il
0352 Lls by Loyl 5 (ol adly)s b dal s gya9) S g b o S oS 5505

S o s (JUist 05 93 L) b 5B sl K8 53T e (S5

é.gb.o

Sl 53 Ol oSl s " COFAE) ol (23 0 5 0 S ¢ Slam 3T €0 lon (631
MV-RY oo F o)l oolat] Colddo aloes S Lol 5 &S 1 Mol oy

Albert, R. and A.L. Barabasi (2002). "Statistical Mechanics of Complex Networks",
Reviews of Modern Physics, Vol. 74, pp. 47-97.

Albert R., Jeong H. and A.L. Barabasi (2000). "Error and Attack Tolerance of
Complex Networks", Nature, Vol. 406, pp. 378-382.

An H., Zhong w., Chen Y., Li H. and X. Gao (2014). "Features and Evolution of
International Crude Qil Trade Relationships: A Trading-Based Network Analysis",
Energy, Vol. 74, pp. 254-259.

Baskaran T., Blochi F., Bruck T. and F.J. Theis (2011). "The Heckscher-Ohlin
Model and the Network Structure of International Trade", International Review of
Economics and Finance, No. 20, pp. 135-145.

Bhattacharya K., Mukherjee G., Saramaki J., Kaski K. and S.S. Manna (2008). "The
International Trade Network: Weighted Network Analysis and Modeling"”, Journal
of Statistical Mechanics: Theory and Experiment, No. 2, pp. 1-5.

Du R, Dong G., Tian, L., Wang Y., Liu Y., Wang M. and G. Fang (2016). "A
Complex Network Perspective on Features and Evolution of World Crude Oil
Trade", Energy Procedia, Vol. 104, pp. 221-226.

Du R, Wang Y., Dong G., Tian L., Liu Y., Wang M. and G. Fang (2017). “A
Complex Network Perspective on Interrelations and Evolution Features of
International Oil Trade, 2002-2013", Applied Energy, Vol. 196, pp. 142-151.
Duenas M. and G. Fagiolo (2011). "Modeling the International-Trade Network: A
Gravity Approach”, Journal of Economic Interaction and Coordination, No. 8, pp.
155-178.


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

¥4 e b S Sl Slow s DU fukow

Fagioloa G., Reyesb J. and S. Schiavoc (2008). "On the Topological Properties of the
World Trade Web: A Weighted Network Analysis”, Physica A: Statistical
Mechanics and Its Applications, VVol. 387, pp. 3868-3873.

Fan Y. Ren S., Cai H. and X. Cui (2014). "The State's Role and Position in
International Trade: A Complex Network Perspective”, Economic Modelling,
No.39, pp. 71-81.

Furusawa, T. and H. Konishi (2007). "Free Trade Networks", Journal of
International Economics, Vol. 72, pp. 310-335.

Garlaschelli D. and M.I. Loffredo (2005). "Structure and Evolution of the World
Trade Network", Physica A: Statistical Mechanics and Its Applications, Vol. 355,
pp. 138-144.

Geng J.B., Ji Q. and Y. Fan (2014). "A Dynamic Analysis on Global Natural Gas
Trade Network", Applied Energy, Vol. 132, pp. 23-33.

Greaney T.M. (2005). "Measuring Network Effects on Trade: Are Japanese
Affiliates Distinctive?", Journal of the Japanese and International Economies,
No.19, pp. 194-214.

Ji Q., Zhang H.Y. and Y. Fan (2014). "Identification of Global Oil Trade Patterns:
An Empirical Research Based on Complex Network Theory", Energy Conversion
and Management Paper, Vol. 85, pp. 856-865.

Kali R. and J. Reyes (2006). "The Architecture of Globalization: A Network
Approach to International Economic Integration”, Journal of International
Business Studies, Vol. 38, pp. 595-620.

Lee j. (2012). "Network Effects on International Trade", Economic Letters,
Vol.116, pp. 199-201.

Li X., Jin Y.Y. and G. Chen (2003). "Complexity and Synchronization of the World
Trade Web", Physica A: Statistical Mechanics and Its Applications, Vol. 328,
pp. 287-296.

Nagayama D. and M. Horita (2014). "A Network Game Analysis of Strategic
Interactions in the International Trade of Russian Natural Gas Through Ukraine
and Belarus", Energy Economics, No. 43, pp. 89-101.

Piraveenan M., Uddin S., and K.S.K. Chung (2012). "Measuring Topological
Robustness of Networks Under Sustained Targeted Attacks". International
Conference on Advances in Social Networks Analysis and Mining, Vol.1,pp. 38-45.
Serrano M.A. and M. Boguna (2003). "Topology of the World Trade Web"
Physical Review E, No. 68, 015101(R).

Sgrignoli P., Metulini R., Schiavo S. and M. Riccaboni (2015). "The Relation
Between Global Migration and Trade Networks", Physica A: Statistical Mechanics
and Its Applications, Vol. 417, pp. 245-260.

Shaffer B. (2012). "Natural Gas Supply Stability and Foreign Policy"”, Energy
Policy, Vol. 56, pp. 114-125.

Smith D.A. and D.R. White (1992). "Structure and Dynamics of the Global
Economy: Network Analysis of International Trade 1965-1980", Social Forces,
No. 70, pp. 857-893.


http://epprjournal.ir/article-1-487-en.html

[ Downloaded from epprjournal.ir on 2026-01-29 ]

WWAY Olia3 VY o5lo /ol Il /65,31 63 0aab 0 5 1Kl (5la a3 aalidead £

Sun Q., Gao X., Zhong W. and N. Liu (2017). "The Stability of the International Oil
Trade Network from Short-Term and Long-Term Perspectives”, Physica A:
Statistical Mechanics and Its Applications, Vol. 482, pp. 345-356.

Zhang H.Y., Ji Q. and Y. Fan (2014). "Competition, Transmission and Pattern
Evolution: A Network Analysis of Global Oil Trade", Energy Policy, Vol. 73,
pp. 312-322.

Zhang J., Cui Z. and L. Zu (2013). "The Evolution of Free Trade Networks",
Journal of Economic Dynamics and Control, Vol. 38, pp. 72-86.

Zhong W., An H., Gao X. and X. Sun (2014). "The Evolution of Communities in The
International Oil Trade Network", Physica A: Statistical Mechanics and Its
Applications, No. 213, pp. 1-19.


http://epprjournal.ir/article-1-487-en.html
http://www.tcpdf.org

