[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

QY oyleds golaidl glacawlow g b pg} (allad) sole 4yl

A=Y amioos VAR 5oy coided § oy Jlus

e oS F 99 (STl dw ol —031d Lol po dawlxo
(cho SLadl 1l 9 Oy Ol (o Bblo 353 990 4dlltas) 4Bl — o

o>y
o el 5555 Ly Singsy
f.tarahomi@alzahra.ac.ir
o3l aobld
(Uime 02 g3) |yl olils ol oKzl slasil 69,5 il
fbazzazan@alzahra.ac.ir
o) sy
L ) oSzl oy 51 olSils obasdl i) ol S
farsi6887@gmail.com

Jis cojg ol 55 sletze gLa SN 31 (Gl (g3l i (581 (6,8 51870 e 3L glailate (5108 ol
OT Lol o 540 520 Dgline s glas 50 U iblie (o 5Lzl OT 55 oS Sl (gladkate Lo okl —o3ls
5SS ool e Ol ol 53 (glacilate A obliw —o3ls Sy g Sy 3,8 (or oy g abuie slacg ME b
o s ol 53 e o sl bl 3 a8 b 31 ot 5 T Sl eslizal ) glate 4 o ol
e Sl 2 25 Sy a5 5 re Ol 35k sl ) a3l - SIS e S 5 a0 B Sl ) ke
deolse ot 51 Gl Soslow (glaesls w‘u,wst?—@&ﬁ.ﬂ&;; 90 93 el 0 4 O | ailase
455 S0 g Olojan 55b an (Ao 5 alasl S o3Il codiS Lo 2w o511 oliS” a8 i o jIubl) Lab slas]
Sl HleT 5340 Jlo s ol 035 b 5 G hg)y 05500 Sllas lie a0 g 20 i 53 058 o0
wlﬂﬁjgwfm\%&wouj}s okl Jald) 550 bl (Ol g5 aikaie aw 4 S baokol (glakie
0L b ol oy 8 aalos (latlate don ool o303 gl 5 3 03lizul ook SIS o sl 5l 5 (ailael 5
35 BBl o 53 01 g Ol 487 (ol el LBl g0 Do glite anlllas 5 ) 4o adlats du j3 0yl 5 ol b oS Lias e

.;)\:l)a.xb*l)é;‘.ifé&jy&&:Lﬂi\)ﬁbjék)ﬂbl;l@%u}u“

C67,R15,R12 JEL cuwail

ois) 3 b 083,53k 5 S 500 ST cadlor Jike IS g g5 esliilate du sl —esls bt s ST OB 31,

ACWRL SAT RN g VWA /N /78l s 6 @


http://qjerp.ir/search.php?slc_lang=fa&sid=1&auth=%D8%AA%D8%B1%D8%AD%D9%85%DB%8C
http://qjerp.ir/search.php?slc_lang=fa&sid=1&auth=%D8%A8%D8%B2%D8%A7%D8%B2%D8%A7%D9%86
http://qjerp.ir/search.php?slc_lang=fa&sid=1&auth=%D8%A8%D8%B2%D8%A7%D8%B2%D8%A7%D9%86
http://qjerp.ir/search.php?slc_lang=fa&sid=1&auth=%D8%A8%D8%B2%D8%A7%D8%B2%D8%A7%D9%86
http://qjerp.ir/search.php?slc_lang=fa&sid=1&auth=%D9%81%D8%A7%D8%B1%D8%B3%DB%8C
http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

ARl AT ojlad YA Jlo §Laisl Glacawlbuw g b gy (dolidiad) ole 4 5 WYY

dodo )

M il U155 oS ol (g3l (6,08 ol sla SN 51 LSS il —0sls Joke
S5 sla B s ladbiie sladds Sl s sl 4 23,03 1 (slailaie 5 o o 5
Olallas ) 5 pdy 00 r‘qdl (iw 5 slaabe aw) ¥ gladbie L 57 gladkaie 95 (glailaie
L;\ala;‘.y}é\ala;‘gg:cbﬁ Slafllas CUE1 056 487 A oo OLES Ol 55 0 plovs]
Fl s plov! @&»W&w%i@& ladaie Lo fagl 503

g i sl i &Lﬂuﬁ;ﬁ)lfugnid'&wuzw@a.u:,ﬂ-u\; ol b Ay
53 ool bl Sl 55 (63U 5 a5V (63,55 5k 5 (5500 0 D31 5 izl s
Jedos 5 a0 o (bl slas (1581 Ll 5 s 9 o s (gladdate A oiliw —osls Jglus
aitn adbain & 55 (63lal Cnlow 6 3651 S Ol e 5 338 or p L0 5
N Y N O S CRri T JE Y-S U PP W S ERN N
L egble o Sl (glaosls OIdis 5 Ol pl 53 (bl a4 4 55 b (gladbats dim obliw —o3ls
Slyslas 5 Dlsyls b dwlons a5 by o OT o Sodas oS Sl al 5o (g3Anis sla 2l
Ll bl

5 S13l0) S ylaw ol b dmlous 53 03 18 Sy o an 0 el 45 ladis I LSS

Ol dde M adle 3,8 s 15 eslinal 5y ge (gladlate im0l —ols (Sl

.;Mlausgr,@&i@gmljam‘g,u,;ﬁd\,;.\

2. Single Region Input-Output Table
3. Inter-Regional Input-Output Table
4. Multi-Regional Input-Output Table

ol ol onlazul Lg‘-uﬂz.n Lo g_...{“fé ag LS‘J{ (CHARM) r)L?
6. Leading Sectors

7. Spillover &Feedback Effects
8. Gravity


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

VY ... sladlnie dw odilw — 0315 )l yd duwlxo

Wl bl o ol Sl Kol ¢ty a3l 4 S 0 Oy ol 8 5 JSCEY 545 w3l
QS ) )5 LT o Al 5 Lol b 5 el a0 (St ailate 53y S ylod O30
Sl 3,y (VAP Ty 2l 5 Cad 058 Lo 5 1l Ghlie sl b g 53 a3l Juke
53 (ol —osls Jo 5 5 5,8 s 4) (gladhaie — idw Jlowi 5 ol o (gladdate s kiliw —osls
T llodial adler Juke 1 ol g5 1055 @algidy due LT .l o Bl OT

Wl i 2L (6,8 S il —osls onlio 43l Jia iy 25 55 g 455
ssbite 4 Ll e adibiw —o3ls g gl 51 eSS P8 48” el OT ol ot 1 shate
ol —o3ls SLusl 53 cogde 4 ®idas Cows 4 1) 4o i 3l Je (6,5 5w
el s Dy b 528 (5T s 4 5 b adlr Je o gt 5 S SLS M
2T S A T s (A 701,05 5 g5 Sldlas 43 Ol a1y T 51 (50 oS
0l 3L (gl tng 53 .28l 5 53 (T10) Ysbely 5 53 (YA A0 5 JeolT
sl o &1l 4l Calides gladde (sl e li (558 a 53 5 ae slresls L Cnlia

e S 520 slaenls U cmulite a0l Jubs o dlie Lol Couta auly ol 53
Wl (63T 5 Glols S aw Sl ol dlae .l O 51 55 (gladbats dim ol —osls ol Wb

)ssﬁyL;JUT@@@le{s\«Mx:z-a.ub—a:bgﬁlréwbu):qﬂq-dmgﬂ

1. Newton
2. Miller & Blair
3. Leontief & Strout

e 53 V4Y) (5 1 05 b5 4 ol w3l ool ke aly el (sl =g a5 0k 11 Ja L F
Al o 45 S8 4y 5 B me b sl (sl sl

ﬁLﬁj\Lg‘«la_.»\jQ\:)le;ﬁ‘[)\ﬂl>L¢:§U;@L§5Wui))4{a,\}tw—uhdj..\? Goblavaargl. 0

Ll on (3 (oo ] il (st ST ol o303 Jgulor Sl eslizal b o) ol (aiate) Oliwl 55 Ghie

S5 S Ghls pla o cadle Jue 3l eslanal

6. Boero et al

7. Krebs

8. Lietal

9. Yamada


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

IFAQ Hley AY ol YA Jo Gobaisl calow g b Sibg s (alidad) soke 4 ,dd \WF

Ol oyl 5l o (S 5lud e 5 (laRkin ol =013 sl 15 drloes <Ol Gblis lan
(Sladlate okl o315 (6 SN 53 (63,5555k 5 (5
Sl candin 3l s 10l 55513 4 0T abilejle cllie ool Coda 4y olows S
3okl 53 il e oSl 4 Il ¢ tan ol 53 as o JSE5 1, £33 S s
sliliw —osls Jdoi O )l s bl o O ylaw Ol s OT 51 eslizul 6 gme) s
23 35b oo ST o gas al 53 e plail Slalllas oy St o e 45 s el
oyl 3 sl b cgladlate dio oiliw —osls ol 5 5 ) g aleld ) shie 4 p g o
5ot bl Gl ©psler i Sl odd (ludie i 63,55k 5 G S

s e JS 1) lie SLL ide baolgiin 5 (6,8 4t 1y ol laasl o

S Fle ¥
ladl jo il S N-Y

8 3 el Sl (gLl Lol g5 9 (18 51 (Sl (63585 S5 53 4 5,050 (S o

4 i 5385 55,5 0535 058 Gk 5 G50 e 3 0 o ealinl OT Ol g w0 ke

,;;)Twm{,m;;wu@bgu\fqu;.\”ﬂptﬁg\.\;ig¢m@>)|,ﬁ4$

a5l sl sl OV49Y) 08 5 (553 056 31 (65 b s 3Ll e 53 5l Se ala
2 g0 oalital 5 a apdlr doke 1 el g Syl g 5 5 shate

Xy = A (Y x vF)/D) )

50S ol 5 5iS 5o A 5 ST e i 5 4 Y Y bl )l Xy () a5

O ol S ESTY g ediSa,ls 5588 W5 RESTB g oliS oo iS5 RES0 oSl

o () ey 5b .l (658 3 L3S sde o Sol) Sl 5lie &5 55 A Lol 538 5


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

Vo ... ladlaiwe dw odiliw — 0318 ol b duwlxo

S I 5l 5L T o Dol OGN il iy (adlate) 5387 55 s el A §
LYY ) S o oS T o Sl Ol cadlate 93 o i alols

o 6505 el g cdas ga g 1y blie Syl 1 it B YU Jute ST 1 0T
0L Josle LU ot sl (61 m (V489 T (g e .l 0d 3Ll apdlo o 0 O K g5 Lo g
il Jds a5 93 3 0 jamtens 5 93 0311 (Yo A) THLI,L 15 gas 3515 a3l Juke 43 1 &S 2ia
Sl e LAY sy L ol dis (5 7 an g g o181 (Y000) Tl 55 57 6L
Syl o g3lasl (6137 48 Lisls Ol (VAT © S5 & 5 5l ol 03 03 (Solodst J23w))
3,8 51,5 e Bl Jue e oS5 Ol 40 Ul o 5 el S 3e (glaibate
Wl 03 305 3315 3l Jde 4y 1y sl (61 wle 5 Ll e (Y4AD) 7 S 875,87

n) 3 63, Wae ¥ St 4 s ragh 5o (Y WV) Vodule S clauly opl s
plonil (sla iy 1 hdw Lo 4 ol o3 S 05Lal (VAFF-YVF) Glejoyss b a3l Juke
63 LS Gaios D8 5 jme w0 cglllin 3 55 (Vo)) A0 Ks 5 JKualS das o 0L 1 ok
e Jelse Kos 3l dilastls (V444 2 08) Slojoyss b adle e ate) 45 oniwslass|
G OlgS o el 45 S 15 Eo 3y 0 Vlie pl 3 &S aidate 53 o Syl I8 ST
) 3 ogdhe a0yl OB S e Sl 5 5 &S e (sLa o ( Ja sl L
S ol 458 5l slasl & oIl Kl ¢ Jotls Lallil g oS 35 o 1STE Sliiow
ol et il SaSS b Sl 4 63b) les cdisl axdls (6 i Cogalie ool b |

s oo Olas Oyl 5 Slpslo aie) 53 1) 5 4aS &S5 Sy (s el W g oS

. Starck

Wei

. Baranava

Line

. Brander and Krugman
. Kierzkowski

. Kocaslan

. Kepaptsoglou et al

©ONOUTAWN P


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

A4 5l AT oyl YA Jlo Lzl 5ol § B sib g} (anlidiad) ode &) i WV

5 st 0L 6l s [l 5 o ki 0f s 5l (5
dsl ansls 4l Jtls el W g cCalibes Glatames b 5 5iS 53 45 5405 555 OIS
5 Il ae sl K 51 Osline (4, daT ) Sbanw i eloe i 51
Llod a3l Jie 53 Sylow slaas o) il e Olpte @ alols Jule (Y012 00,0
Sl e 5 le 5 1 S (S Je laay o a1 ol Dol glaa ja 3 5d o0
@3lasl 571 0 ey Cdlas oy geo 0 abols (Yo oA T Sl Syl 1) Sl Calies
5305 il 48T ol dizae (Y00 ) &Skl (YOI 81 5 ) 28 ) 558 oo i m6 ey 528
DL (6,505 o oDl 4 das iy 1) Ol slaayja b s e el e 055 4 o
Ll 1y LaolKy a5 Kaals 5 glaibate Coed calsln o ole 4w 2 dlols &5 das 0
(AT S 505 8) uS
B0 )l e syl ols oslizul Ly 5287 Hlu 53 oS o o adle (sladde ulg o
60348 s Sy g o i loaml J gl Gla b g, SKaS 4 58 (sl zelyb L Liles s Ay

HINE JJjTJ.:

Sk Wz ol —0318 Joluar 18 O jbxi Lol o dmvlomo 50 43l Jow VY
Jadr Sylas ol s dwloes 53 el jaie 5 5 b j5 b adls Jde o JS 55b 4

gyl 5 s 05 48T (Gl Jds AS o iy s s g0 (slarkete L oiliw —osls

.(Y“MJ.L:;).:») -\.&LGA (Y) dslae PPV PN PN ) S (YagY)

T_I'S = X{*Xis

rs
1 1
Xj
kIS

rs _
Qi T (drs)ei (Y)

1. Proxy

2. World Trade Report
3. Bergstrand & Egger
4. Crozet & Koeing


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

WYY ... sladlaie dw odiliw — 0318 <ol b duwlxo

S S 4o e XI LCls gragkie 93 i Gide o Solee SV TS W(Y) alasly s

QF 5 adlaie 55 551 Gide DI g ¢ gezma Xis allate )31 2o J§7 Lo raXfadle 5oi

lodds S is g1 aibaie 53 o alol d™ s KISl oy b juaie 53 5148 Sl (gladl 5

2yl bl Sl i (Y) 5 (V) Loty ol oo (_228) 0155 50 e

i slaakie o Syl aly s Jde el —osls Jgd s S a3 s 4 () abasl s (A
ol 5 )5S s sl Kol wdlr Jie o)) dayly 57 J 3 .Sl 0kl gzl
Sl 5588 g3 IS JIs LRIl Wl g

Aolas L s dsly |y (Lol [228) By (4 e 528) 0 ldie ool 5 (s 058 (&
5438 )15 3l ) se s ol ol —esls ) Slidos 4 a5 LS - 5o
S 5 e o (81 Ve (228 015 &G L 1) (V) dike (sl it 51 &K 0f Sins,
bas e s Lol ,ob & ol s cpla dibate (gl e 2287 5 8 L 55\ Wles S
b3 W5 ke 5 (5555 5 (Lolis O b 5 aide 5 5 me 0 Jlolge 4 ar
Ll Sl (4 o

J_l(\)adz.b)mfgﬁdu.@\auéw(\‘)@l,pa&;ﬂ,;ﬁiuzgq}:@w(c
ol o is Llod i

o OT slaie 4 Sl 500, (3 KIS Olen b Colf o sl pmns (Y) dlaly s (5
031001 s (ol (V) bl y 53 A Hltie blize 5 Sl Colb dilate ¢S5 5 Calides lajbe
ml 2438 S o Slllae 4 a5 L e losln LS ailate 53 o OT
534S Sl SH0LLE 548 0 4 S b 55 b Calibes bl w55 OT Lldie ¢ o guas
BRSNS (.;wt_ij 59,5 L il e (V) adaly 6T ST sl ) omtnsliasil ladube

.J;@Q)yﬁ)}TﬁchU

YA 05 55,5 s (YN 0L 5 J s )


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

A4 5l AT oyl YA Jlo §Lassl ol g b gy (aolibias) cale 4 yi5 1A

ol —0818 J9uzr Culyo dwlbmo 30 4dl> Jow (5 54 Ol F-Y
Ol gl s Slddkie N
Ol 53 (glailate iz il —3ls ol b 4 g a3l — GG g (S5 )
O Olgm aS 55T e nms a1 O pl Bsp i) eaS 5l 0l b yme b sl (6l 5
i o3I A ke ele g 3 e Llod 1 M Lab slasil slal ele Hlgr Ol jen &)y 50
bl o dlol 5 e slaml oIl S Lo e Jidu oIl e liS 4 e
255 Gl a5 b gy 4l 4 b il Jube Sl eslizul pds s
13,033 5 4l Jde (6,5 ,5°4 o s 53 5 sla b 5338 e Ol ) 3Ll
Wosls ol Ol . sbls ckﬂ)} it 9 S Dlsyly g Slysle e e slaesls Ol (Ll
il L0 OT (gls el )b s 5wl e mimnsliazdl 5,57 5 &7 558 o o g
Slostizal gla il 51 s S (Al gy Sldie 5 shate) alols ([2ES) 015 ldie s (0
B 53 Al OT e ol plasil (2 Dlalllas 871 bl o a3l o
N o YT YN Ty kT) 355 o §
Ll 553 olb i 03,8 a1 3 anlllan 3 g0 ailate oS B 3 Dl dir oS o Kn (2
e L Ol Aol o s haie okl plasil o 2 Slalllas @ a5 L Gl 0l )2
5y el g 9 4 SSES (@ Olw  Jold) i bl glaok
sl S0 3l edsle SU Olial Ciny Conn) o sladl e ST b g (gladatal )5
ST L pd op o gien 3k (b L (el S5 4 05N Ll o ool e L
_si“'lu:ﬁ‘du@,»;\f”u@a,uuy;\L@T@»;lf”u@a,uuw

Aol Loy

1. Spatial Economics
2. Anderson
3. Chaney


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

VA ... sladdie dw odiluw — 0318 )l yd duwlxo

dmloms 53 0T 358 01l 53 andler s Sleslinal 555 52 g0 a2l o8 o
Wl i3 slay je lyls laabie fu Oyl
o de ool Ol ol ST S e gladbaie gls Ol ide 5 LT L 58 5l s 4 (Ll
3,8 S5 eslinul 5590 bl 3 oS 5 sl Ll e SLT
o ool a3 dlisee Slallas 0 SU LCl g 2 03 S Sladllas &l s (gl s (o
el 0 53l 0T 4 (6 ka3 Slusl 43 oS ol 45 S o)y oo a3l ool ol b (gladlate
Wl ol gy cpl Sl eslinl b i 5 adlate a0l o3> J gl 3l s Ol (2
Sl OT 51 S n dslme 55 a1y ailate 53 oo gyl abaly cardl Jube 87 b= T 51 (5
Cmws ds o sloazsl LT CA?J'I 4SS (gladbis L obilin —osls J gl ol b duwles
55 eslatul O 8 oo LT sl
4 5 plxil s s 9 9 (G390 £-T
Wl 58 8 )55 058 5 sl O Kt Sl (S g ) sm b Jee 55 ladla
AN s ol aalllan 4T ol S5 w03 g ga o lbl la ta s o ST I S aelsl )
9355 o dmloes (gladbaie dim sliliw —osls Lyl b (Al Jde ¢SS w oSl Ol s
338 oo UsST Jadl oy Slalllae S75 a0 )l 4305 ploni) by 55 glanlllas
e 5 (i I ¥ o jlecd adaly) sl Jbn (858 L (Y0 oY) 5STG 5 1) et
deols (2i8) Ol g5 ilos gas 5,55 15 pl3 5588 55 Calidee Gble (o Sl (bl Comas
ROWPRESES S 7 LUCRYA L LU U IR TR SR 7L d ) SFRVA L SN S S
el 03 S 4 1, L SU (gladbate dim odbliw —osls g cadlr Joke I eslizal L (Y+10) Isbely
ot 38T 1 e gl ool 5 Lol (5 (LRES) Ol o 43 8,187 @ adlr s s

.C_,.w‘a.ﬁﬁ(Y)a)w@‘)unb\jL;jdu\.a.QA

1. Nishimura & Nakano
2. Nagoya


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

IFAQ Hley AY ol YA Jo &bl clcalow g b by s (4alidad) soke 4 pdd YA+

O 9 $iS (slaidate ¥ ol —osls Jada cadlr g, 3l eslizal L (YHIA) 015 5
(S Ol g5 5 dlos gas ealinwl Guimes ol (Y) alasly 51 LT . los g ags YT Jlu (gl 5 1
Lo Oliad 3870 o (hon) Sl ol 05 83557 1 it 0 ol ol 5 Lol 5
sl 035 bl ool kte Cogmr O i 5 S

3 eOWIT 528 55 (gladlate dim ol —o5ls J o ags  shate 40 (glallin )5 (YVA) 5 S
Ay Jolae a3l Jus 55 Lole 5 Al 95 (2iS) 015wl 03 gad oslanal Jragsy ol (V) alaf
4 p 1ol 0t 3537 amtnslasl s b abols (328D 015 (S ol ol w5 b s
Sl 035 YAV G V2V 5 (oalasl (sla jidmy m ahols (L22S) Ol5 o g 53 oda s

bl s Solow bl aden I Cidibes (sladie 1 oslizal b (Y4 VA) TSl 5 0
Sonlizal b 503 ad oslial Jiags opl (V) daly 51T . Lles § ) 1) &K ) 528 Calibes
Llo3 ga5 3557 1y ool 5 Lol (5 (228 Ol g ¢ omiwsliassl Jubo

o e 0558 53 Vs ST 63,555k 5 S50 I TAN) 015 5
P s 53 Ll 0l oslil (gladlate jlga oiliw —els Jgda 1 Gudoed opl 55 Lles gl
oo 53 St il ol ealial s ol (V) daly 5l el 5 (5,58 Gla zde
Llos gas o3kl (grosls b conlize glabaly 1 Ot 5 Slods idny

2 S 58T s (g ol Y ddaly) 4dle Jube Sheslial L (YA) 0 855 5 55 5
il K T 587 Ghle o Sl il 4 cardle dute gl e 1S

Jador I 55 15n (ST (3,55 5b 5 550 SIS omsp 4 (V1) T01 K5 5 K
JHB 50 D518 rs g0 DL gl il e 55587 (slailaie i okl —ool
S353T S SIS 5 do 500 31 i ol dibate 4 S (pl and Sl 035 43 55

.uU‘dJﬁ‘)‘b‘)ﬁ)jis

1. Mietal
2. Safr & Sixta
3.Ning et al


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

VAN .. sladdie dw odilw — 0318 )l yd duwlxo

el (Dol y 51 ol —osls Oliies ST (Call 1as oo OLis 48 &y goo Solalllas gy 5
wlo s ol I Al i b e lu 5 diled god o3lizul (43l Juol Jube) [has
33,8 23,57 1 5588 65T ay jloslinul U andle adaly (O .Cmul odis Llod ¢ lul
Nl g (ST i Calite (gl )87 Syl 5 Sl aom 5 B (3ble (5520 S (2
J9ur 05 35953k 9 Srop DAl Al P el Silw S
Sldakuo dw oiliw —odl1d

laglaie 4w J gl b ol il 2 5Y 63,555k 5 S0 SIS G5led s she o
dw oilw—osls J}A} L’:‘K LgLN c(\)d_gu\} )}_& (ﬁ‘v\_;‘ Lg‘)Lva\.A 2y s;.wu U 9 Lsefvu

a3 o QLS 1) (R g5 ¢ 30 0 4 a5 L) (sladlae

axlas 8,50 (sldalaio aw ouilin —osls Jouz IS slei .V Jgum

el Lol by Lol
lyolo %
ol — ol b e 2 ;”
F ozl Cogble el slal ol o o
olazdl s o . JICSOrY 0dlg ,9
935S e ods B sk
XO EOF EOR EOT . FDO ZOR ZOT ZOO dJaLm
)'.:Du.ﬂ.)
XT ETF ETR . ETO FDT ZTR ZTT ZTO u';?r‘
XR ERF S ERT ERO FDR ZRR ZRT ZRO OLQ-\;‘)JLJ
ke
51 ls g
MR MT MO T
o wlés
VRVt vo 035381 (33 )|
XR XT X0 Js eals

(Y oV) 748 5 & tisla

}zjd‘db;»&;a.ut_w—as\:sﬁ\ﬁwbuf)_as)sésgjautiajQ‘,KUJQM‘;SA{()'Y. \

.@‘s&#JﬂMQT;SjlduﬂWﬂ&&)@&df@)ﬁ@&ﬁj})gdhﬁlﬁn
2. Meng & Qu


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

ARl AT ojlad YA Jlo §Lassl Glacanluw g b gy (aolidias) cale 4 yi VAY

Ndgdr 5o

Wl O s Gble (i ) (slaaate 0553 alasly SVl s 50 o FLZO°

ol Ol Olbdasiie 5 jot s bl LT Tis &7 (gladbate o Yol as 5LZOT

Wl o sl o ladaie 5 5 bl T T &7 (glazhate o Vsl o 5L ZOR

ol Ol ) o bl Oladaie 5 Ol T Tee & (gladkaie o Vsl 5l ZTO

W Ol (e ) leilatn 053 alasls SYola 0 g L ZTT

el o 3Ll L Oladaise 5 O, T Tuwe o7 glaihaie o SYsle jw 5LZTR

5o bl 0lsdaie 5 e slasl Lo LT Tie o8 (gladbate o SYslo w5l ZRO
) O

Wl O, Olidaaie 5 e 3Ll plu T T &7 (glaibaie o Y3l w5l ZRT

Wl (e slal L (hdey ) (glailain 955 dlawl s SVl e oo SLZRR

55 ol Gl gl 5 pae Jols 7 5l bl (J s olg GloE S ls 2 FDO
Al o LT (535 m 53 i 5 S b

(33 7y IS O e oLt 48 0l (A g sLolE g 13 o FDT
Al Ll 63 58 55 i 5 S e

(33 7ol Ol gl O3 e Jols 4T o slaBl e s olg GLAE g g ls  FDR
Al Ll (63 58 55 i 5 SHME e

O, ol LS ol & jo i bl SIS 0L > s ls , EOT

e slasl b ol OB S & i Gble IV 0L > gse ls , EOR

g bl ol O WS WoE © Ol,e JIVE 0L > st s, ETO

e slasl ple olg OB WS oW @ Ol 51V 0L > g ,ls , ETR

s Gble g 08 LS Lol 4 Lo sbassl L 5IVE 0L o ggw s, ERO

O, 2l LS ol 4 e slasl L3IV 0L o g s ERT


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

VAY ... slailio dw odilw — 0315 )l yud duwlxo

2l 5 01 55 Gblis o5l sos 51 Sls,ls 5w Sls 2 v 5 4 MF sMT MO
RGO B PR
sl o slasl L 5 Ol g5 Gt bl a3 31 5550 (6 ke 15 5 ce 5 4 VR VT VO
ol o slasdl e 5 01 Gt Ghle sl (g o Hl5 5 ces 5 4 XR 5 XTXO
4_: -X_Mf J.L-\_ﬁ JJ_A 4_: ‘J oiliw —osls dj-'\" 6@‘ djw LS:J'UK LsLb&Ajﬁ BL
.)}.&M‘jd)ﬂ)\jojjzM:;:A.{J_i_‘.ibd}u\_?)z >4 g0 LgLAyLwc))ﬁ;»w
ol 5 (pss ab) Ghle ol Lol 5 1505,5 (Jsutr sl ab) bl (lalantly VoL
oiliw —eals (gl Jue gl Al Gl L w8 b 3150, (UMA,?-U) bl oy 39!
D s 015 oo (V) g el (glailae aw
X0 = APOXO + AOTXT 4 AORXR 4 y©
XT = ATOXO + ATTXT + ATRXR + YT
XR = AROXO 4 ARTXT 4 ARRYXR YR )
o ol ol 5 (ghailaie 05)3 (Bl b 5 B O3y (s 55 5l eslinal |
ACO _ ZOO(XO)_lATR = ZTR(XR)=1p0T — 70T (xT)-1
ATT — ZTT(xT)—lART — ZRT(xT)—lATO — ZTO(xO)_1
ARR — 7RR(YR)=1pRO _ ZRO(XO)‘lAOR = ZOR(XR)-1 (%)

50l G bl gladbats 035 (5l 5 wARRGATTAO cla s 5L
g_,._v.‘j,o AORJATO(.AROLARTCAOTCATRLsLthJLa 4§ k;‘;— DL 'M"&.S‘ QL«:J b ‘.gl.c bw‘ J._v‘l.w
.n)fu.a S )
XO AOO AOT AOR XO YO
XT = ATO ATT ATR XT + YT (a)
XR ARO ART ARR XR YR

Tl ol g5 050 e Je (5150855 (S ke i p (0) i)y S

.Q,.w\e.hiAﬁ;,ﬁi):@j»)bjdgiajyﬂ\g}e&éqd&Lgisqu;‘k‘céij#)bd}w)}b@.\


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

ARl AT ojlad YA Jlo oLl glacunluw g b gy (aclidias) cale 4 pi VAF

X0 I 0 0 AO0  AOT  pOR\T71 /yo0
<XT>: (0 I 00— ATO ATT ATR (YT
XR 0 0 1 ARO ART ARR YR
-1 o
(YT> (%)
YR

I—AOO _AOT _AOR
< _ATO [—ATT _ATR )

_ ARO _ ART [ — ARR

X=B.Y V)
a5 09 glaikaie an o sSan w5 B 5 olg Gl Hls  Yeedibw Hls p X 0T j5 o8
315 Loy Ol g5 o 1y B s ile (V) alaly (glailais 4w Lol (651 )3 ool
BOO BOT BOR
B = BTO BTT BTR (A)
BRO BRT BRR

el ol G B 6 2 S 3505 5 e Sl 5 e 4 Ol 0 15 B e s

BOO ROT ROR (1 — AOO)_l 0 0
B = (BTO BTT BTR) = 0 (1 — ATT)-1 0 +
BRO  BRT BRR 0 0 (1 — ARR)-1
0 BOT BOR BOO — (I _AOO)_l 0 0
(BTO 0 BTR) + 0 BTT _ (I _ ATT)—l 0
BRO BRT 0 0 BRR _ (] — ARR)-1

Wl ot B Sl aw e Sle g 4 a5 L
‘LSLAM_J:L‘JJL-‘GP@?}‘}‘J‘Mb@dm‘)%j‘}}‘a%\f\dﬂj*ﬁj‘d}\ ;k-
MWK}W}‘}%T@ C.MAJA.I(I—ARR)_IJ (I—Aoo)_l(I—ATT)_l

s e 0l bl sl g o1y dabie ¢SO Slg Lol jo i J1 S LT o s
B — (sla s ile jolie gsimn e 51 51 ol il (63,555 Sl 51 ol cp gun e 3 -
Sl d T o s 4y BRR — (1 — ARR)™1 (1 — A90) 1 BTT — (1 - ATT) !

Q\}_'..o4_3..,\_A:Ge;)l.‘idl;ék)ﬂa\;\jlé\s&.&fjpégjQ\Jjbillﬁcé:)};j\{


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

VAO ... slailie dw odiliw — 0315 )l yud duwlxo

33 2 0L Ol 53 5 R385 (U (6500 SIS e a5 f b sn a5 L 5 4 e
355 g0 Ol Ol 55 W ol 1 Comgn (e 3Ll ylu g 0 Gble) SO daate

VS 5 88) sy & e 53,554 10T

S5 Sl 9 ikl Sbal £
Salel Sl N -¢
sl il w3l — S8 g (oS5 By 4 gleiie an ol —o3ls ol S 4y

il sl

Jadr 55 5108 0l 1 LT 550 Ol HLT 5,6 1A Jlo Cotl 5 od Jglir ()
(D135l Ao U s 5 it (5055 L (e Ve Ol Jp oSl 5 ol
0 1 s 03 g0 18 Sl ) ghate 4 ol 0 dslome o5 0l o313 s
Wl o ] o WA 3l S5 b Sl dlie o 28l ives

@ by e ((glaauly o jme 5035550 5550 colilin) gladbie gla Olu g T 4l s (O
g e g 5 4 kS @O Ol el 5k bl (O g Ol ailate 4w
35 G bl 5 0l g5 Ol slgie o slamsl) (o sLuasl L 5 ((sladlasel 5
ol ok dstl O ) LT S e 51 a8 ol 1YAY 5 AR cladl

o Ol 55T o (e Aol 25 ol 53 Lol GbLa (g dlol (65UT a0y s (2

ol o s Vol gy os ) g ok 4 8 ka5 45 bl pw 4kols O e

1. Behrah.com


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

1729 5k AY o)lel YA JLe ©olaidl gcaulow g L R gh (aobdad) cole @ 206 VAP

J9ux J3l 4>l 4gi Hakin 4 43l 9 S maw S P9y o § 098 T-E
ol —0o1d
Cpm (Slalal s Silsyl 5 (A5l elilin —o3ls ol b deulee Cg B8 5HbT slaal )
Wl 8 8 0 5 Jol e Gl p et
0353 DYl Sla il Sl o Jgutr Ul 4l 5 ol b (gl s e asloes (il
d‘i‘ (:L>u| J‘-"f )}_&Lsa ‘>JJT_)'3 FLQ'RAS uiﬁ) ‘)\ oslatwl L 4:>-L u)‘-’-‘ S VoW L;\d.h..e
OT sdimen 575 51 48" ol 0T (WW49) 01,505 5 0 5L i sitmze SV Uis 5 3,
By B e
ey Sl Lo i god Ol g 4y 5 Alie ol (V) dlaly Gk a3l Jie (6,88 a (&

5 @) Lls, Syge 4 (R) o sbasdl e 5 (T) 01,5 ailaie 33 51 (0) s Gbla o

:J}f»@ el ()
TiTO XX xx{ QTO @)
T+0
RO _ XPxX{ xX{ RO .
T XR+o * Qi 4+

O e Aol 5 Xi Ol nl HLeT 55 e Lo 5 ol jiizie ey ol pB)l Sl eslizul L
Sl Ol e el ol o T o s 4 (10) 5 (1) SVslee 1SS a ok 5L bl 515
O vadaly) o sladl ylo b o adbie 5 (Rabal) Ol ¢ 5 5o aibale 53 o (glabauls
Bph e Jole wdle daly Gb i 5 88 O s 4
1S (glalanly D3l sd e S5 R 05 b 4 e die ) S g s o BLLI (2
35 Al gy S eslinal U (Ghlis o (glabanly S5 )l5) odd dslons (all al 5o 3
5 gladaaly Slsyly 5 Jaw Hls aélm&@&aﬁ,ﬂ_;”PS@oT;\ S pd
N3y gn ol 3 3l it Sl eolizul L OT w55 (6l atee oo Tigo s 4y Gbls Lo
(V) 5 Q) Lty b e slaasdl Lo 5 O g5 adbate 93 51 550 Gblie (gladawly Sls s

s Ol SN Ok s e


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

VAY ... slaidio dw odilw — 0315 )l yd duwlxo

T

TO o
m; ° = —ro—rc * M AR
1 TiRO+T;rO 1 ( )
RO RO o]
pa— 1
m° = TR0 4770 * my \Y)

5ot bl ide (glalawls Slsyly i 5 amf smPC anC (YY) 5 (V) Lty o
Slalauly Slsyly Ol e 5 Ao bl ,lu 51 5w bl Jise glaauly Oils,ly 0l e )
adlate 53 5l oo Ghlie Doy g <O) 5 (V) Laslyy codls 5o ol s bl
OY) 5 (V) Ly 5o s @ ps5lie oS bm 0T s o 0L 1y e slassl sl 5 Ol g5
oslawl (VF) 5 (VW) Lol 51 lsjly e jle Ctlw  obote 4 (sl (g jlaw 515 5 &y 5m 4
Sysmo OF (Aol ad o Camud du Jide a Dlayls a5 558 0 (5,3 sy ol 53 558 o0
L omnlite s b5 (slaasly (slols 487 OFAOILESs 5 0315 5 VAR 0L 5 5D 3 5y oo
1l (lailats gla S
m7TO = A%0 x diag m™© aY)
mRO = AP0 « diag mRO %)
Slaauly Slsyly g a8 w jle b 5 4mT0 5 A0 diagm™ (\F) 5 (\¥) Lty 55
aibaie) 50 bl 3l e Sl d(N) ol SledeT G @) O 5l i bl
dlen (VF) adaly .ol O g5 3l s bLis (glalauly Silsyls L jls 5 (0dSTs 0
slasl b 3l 5 Gble Slsyls 0diS Ol a5 Sl ol OT Sl g5 il oo (VW) alasl

g g Al
ZT0 = mTO « diag X° )
ZRO = mRO « diag X© (%)

N5 Lasles a5 Sl 5o bl ol (6 a8 s 5le diag XO ¢35 Jaslyy 53 o7

RS PR A

1. Ngo et al


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

ARl AT ojlad YA Jlo §Lassl glacawlbw 9 b iR (dolibiad) ode 4 55 VAA

,:&ﬁdd:,l_?.:QIJ':,:T.;M\qu:.«Yl{J@l”,;Tpz(a}é_a.a&c,w\;s«f(ﬂ
das oo OLE ) A5k xils 5 5 Ll 5 oo alols 5 Lol (A g5 Jole a5 5 Lo 55 U adlate
o BS A ab S Jale an oMo 1 aikie 53 o Sl 015 Z 65 OT Jls
S r Ol (slebanl s SLOE 5 (glalanl 5 o 5Lan
()6 (A) Lol gy A5le (glaiate dw it 55 (glabanly Vsl 4 35 503 JolS™ 5 shate 4
(alg s Sl ol Jos 68 e Sy gm0 o slasl Lo 5 Ol g ailaie 53 51K a6l

u\iTLsa Cewd @ 6\4&1@.&1 4w okl —ol> d}.&}- J_g‘ 4:>L

J9u> pow 9 P90 SASL duvlxs 0950 F-¢
G)\_éu: Loyl .l Ol yslo g adbne Ay olg Lol Juls J s £9° axU
)‘)ﬂ)&j‘dﬁhou\ﬁuw@)ﬂ@)Q‘d)f}»)iﬁ}éﬂf@_bﬁ‘dj}
jl)}_&fc)l_;ﬂC)\b)‘)c(a}_.wﬂ?\})b.gl«_w‘ou\_i%_mbucu\ﬁtu_mi&)}-&4—1&‘)3@
;f 6‘4.5.]4..» Lgl.h uL~>— )‘ ‘}:f' a.’dl:.wja.ﬁj‘}é‘ J))\ J‘lbl‘a‘ Sl 0l QJW‘JAL;L&W

gl a1 Ot LT

ooy Sbadl £-¢
aibte ¢ s (g3basl Cunliw &K 3501 o gast 3 (glos 2 SledMbl (J g il
el O‘ﬂ‘k&&tﬁ)}&@‘)iu;\ ‘Jl:ﬁolj;pm..uuu@ Cws s bl sle
5 (S50 DD 350 o bl ple 5 O1,g adlate 53 55 W5 (153 o s el
P 358 ks Gble > I Rl e o ¢S e adlate 53 3wl 13
ol e Jesladl il g 5l Gble (O, adkate 4w 4 Ol 5l sl S s (3,550
5 bl oy Yo/ PR —AF 055 55 Lo gta b 4 O g5 Okl 45 ol 035 L
bl 5 (g S1dslos g 1yl 1) o 3LaBl 1 o ys FA/F o slasBl L 5 s paYA/W
3 he ailain |5 5 ol g 540 shSES epBhl gd p cOlin 5 glaOll uld) oo

Cmonl Sl ol ] 5 At 513 1) 52387 (ks S8 5 ol S A5 35,0 5 e 55 A


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

VAR L. sladdie dw odiliw — 0318 )l yd duwlxo

lyls 1y 0l ol sleasl A 5 5550 51 doys 00 4 K5 55 e slasl e .ol it
JAWCVd).\:j Len 3 5 (oolal ol S8 S slyls ot 3L bl 515 a (ol ol
s o OLES ol o 1y andllas 3 50 Ghlie (g3laBl sdas (gla jide 1 &S

(2o 0 1alg) axdllas 550 3blo golaidl cvns lo sy 3| G 2 pge .V oo

ailate ab
o el
ko olazdl L e bl o
VWYY ¥/ VIO S59leS
-I\# FAIVE INE b 5 g el s
FOIOY YISV YAIAY Cato
FA/-f AATAN 0a/ff CAIRES
Voo Voo Voo roz
G gl e

8 o il Sleds Ol g Ol slaml Hlitle o5 das e 0l (V)5
)'l_?}Cug_sjéjjjuféuu;;q.g_wl)blﬂ_sb;“l_@:;!j\up% o eSosy
.mbl;bouta.x;l;w;\ﬁ»d;s‘@b

A8 b S8 s el St b o) (oo S!S Olomes G Gbla L
D5 S i OT Sl g iyl 1y it ol 51 o ys 00 L85 ides ol oSl 43 8
J=s (s o rmman 5 (0eBa VL 5 odis ) Sl b s o plio sy Zeed 3 8
.c...A,bl,r}.ﬂ@sJ}gou,\su:sq.@\w&sqdww
d&djaﬁbj‘&j&@w&bbjW&L&Jéqc&:%\zbdﬂa&a‘)é
el 0313 olamstl 5 5 a1y adbaie ol 31 Ao ys W51 i (6 550WaST ide OT I i yls

adbats i (63,5550 D51 5 (5 e Dol ol 2 3l ool s (1)
Ca5 O o sSae ms ile 525 5 (A) alasly 5l ealinal b ide ol s oo O |y anlllas 5 5
SVl o3 8 sl 63,555k S5 (550 S ol b e a4

.@‘aﬁabjjTﬁbaaﬁLfc&bJ{)Jﬁb‘béj@‘j‘%)}ﬁlﬂ@gglm#‘


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

WA 5l AY oyl YA Jlo &bl bcalbow g b ibg s (aolidad) soke 4 pis V3¢

adllas 390 dilaie dw (63,95 5k 5 S0y IS 0alE Gl o eSilee ¥ oo

PGy Al Gy

i ol iy 5] ~
r ol 7 Sror= » e
e ’ slazdl ple gblie . ailaio ol
©2,85 3k SRy Ol . oal3
¥ JJRY — YA TN Vo4 ol
ooy “IYY RN JYY — WY e bl
¥ Jea N - ¥ VEE Lo slassl L

G gl s le
sluasl plu ailste a0 by o 0l 35 g b Ol oo o e €8 s o0 0L (F) sl
Lo psb gy el 51 s oG aikie a3 216 Lo S0 K0 Ol 4 el e
O Ol Ol g 5 bl 53 Hldiie ol o SRl 3l Aol V/FF il S s W) s
slasl e 55 Lol (o b (gladis 45 das oo OLES Ggb et Zonl V04 5 VYN il s 5
ailate 53 51 s O1 g5 Ol )3 S 3 o 31 ¢ s i 05 it 351 55 5 o
sl g i U Gate o ol 503 K05 ailate 93 51 oS S cadlate pl 5 ol S
Jo il S ST o slasl 4 s dilaie S5 031l 4 a S o Oy o7 el (glaiate

YAV OS5 5 g 6b) ol i bl pla 10T Silslg 4
Sl ST el Ol e o Cmal sl o adlate 0k | 5 s 2 5 031N L (S50 D5 5 5
Ol Ol an ol (o sl Lo 55 (6 2 W 5 Rl ) o e G b ) e
ST 5 I AF o) b e slaml L adlaie (+/00 L +/YY (5 55 duglie) ol o
o\:.wlr.@_.aJw\kﬁjb-ﬁ@l.@lnbdaus—\;fqudu;uﬁ\@};jtwﬁm
@,;aqip%\yﬁgu,w@.@\muéw,;waWw; ol b olLe
s aabaie 53 o gast )3 fady e el Ol g Oliwl 1 it o slasl e

L.'Wuﬁ‘dw\éﬂ)ﬁ‘ﬁgu‘)|ﬁ“§°uwaa‘stjj")LQ‘J:‘C"*"‘J‘j;j


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

14 .. sladdie dw odiliw — 0318 )l yd duwlxo

CJ|J_3| uﬁ}.&))'/"‘ ﬂ.\..&.e.:,l; @M(Y"Y)\fu)[ﬂ}nbgfu\w QL&S%A

o) 33 ol Gl Uty SO il 531 b aS 558 ol i - O bl (655 95 5b

O Pl Ll e a5l e sl e 5 Olg5 3 domlg /Y Lo gie 5 sb 4 A 5 cailate

éb\.}.a):bb'/’\‘ &‘P‘%}ﬁaﬁwg’)}yQ‘;;U‘d}édbja)aov\.n"laﬁj

A_E.E.AA_W)J axdloe J)}Au:.\x\/\ o.L\.L‘J.é g_,:»‘fﬁ)l J‘Al:- cL’b L(V)d)-\:— :ﬁ@ﬁ:-c_,.m

el 0deT s a5 (A) alasly gl e 5 5l oslial b adw opl Slawlous A 0 O 1

axdllas 540 dilais aw yo (golaidl gla yidu cui)id ol s F Jous

) @bl ) ) oyl

Lo slassl Lo ' Ol ailate [ i -
Va3 VA E VA Sipslas \
VS Ve \VYE e A
/Ay ViSO Ve A Sk ¥
VP Ve A VY Ol g 3 Gy el f
g AR \[-# Syl I
VA VYA VY olesle $
VY VY V¥ g8 03,5 g by ,B odes leas \
V/fS VY Vo Gkl g Jiig o Sloas A
g V60 V/-f 13 g b> ool Sloas 1
VYO VAN VY Slbls)l g oledbl oloas Ve
VYY Ve A Ve dos 5 Jbo Sloss N
VY VE Ve EMins 9 Sl Sloas VY
V/¥4 VA VY ECIP PPN PP FESPRICA TRES W
VIOA VYA V\# Sl 5 6 ol Sleas Vf
VY VO V¢ A 9 oo Sloss V0

1. Dietzenbacher


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

IFAQ Hley AY ol YA Jo &bl lbcalbow g b sing s (alidad) sole & pis 13Y

Sble ) ) B ol

ke oladl L o Ol adlaio [ yidy N

\NY VA V% 90l Sleas \§

VYY v/ V-$ Cedls g cdlage Sleas VY

V/EO VY V- Sless b YA
’9,..4::4: '@U.’\ﬁ-iﬁ

ol 3 o b e o e Ol g il 53 () s SledeT s 0 s Gl
Aty oSG 2l Lo yls 5058 5 OT 5518 B el cOdme (sla i 4 ol
Dgm 4S5 g0 4 5 LU 355 e 03953l Aol g VFF (Ol 55 A 5 cOnbae pl 53 oIS wle
Sl Sleds (23w 5351 0T a5 Iy .l 52U 0l ,g5 Ol 55 Odre ides Jidw 095
Oliwl 53 i cpl o] 3 ol oo oS Sl 0 g0 (513,00 5 S5 o Slodst 5 4o 5
mga,\_;itj-;%f,:61)|;4md\,>axudypwg,&ou,\>~.‘;,s4?,;&5
(do s A &S5 5) 3yl oobazton gl 5500 4 0T el 51 oV g |25
o e Sl Ol 5 1e 5 Lo el Sladst cmin (sla i i bl s
Slods 5 Cmio sl b b 658 LUl s 4 e 5l el Slodst it ol 5 g oo
e Yol i sy el ailate 53 Wb iyl o (sl (g o3 5 5 By petes
bl o Sl Carts it 45T el ol e Y o 5 oYL (ads 4
ol S 0l By ST I3 Dikme i cailate 5335 8 6

4.2.]9.‘.»Lg:La:S\M;ybﬁaﬁSMw\m.&b&;:j\f;@Ls.’.'cﬂb'-s.sﬁj

i Al (on Gl pla 51 Sl3 )5 b sl (S g rsy 03 0l 8 e Jalse 51
S gy Olalad L 1a3) ST e el Gble e 511 55 el B0 3 des 3 OF Ol g Ol 53 Camtes
e.\;b_.dJ;,t;\sﬁuﬁ_ﬂ@ubéuﬁ,“ﬁ;L;}M;t.(@u;@u@,u\,ﬁ,e@g_‘yg;4,,.
3345 S Olen) Coul ol 0 g5 Ol slasbl sl a8 L 0T 15,8 e 15 W55 0 ) s
YL Okl 53 0ks 03 b (sla o 457 350 a g 35 Jole 53 ol same (38 AlaSe (1) 5

u\...l'e\; ails 4.2.2.'.&): ‘) a..l.'.i“}é g.:.f;


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

VAY ... slailio dw odilw — 0318 )l yd duwlxo

o b s (6559108 5 Olaist L (Cmis (sla 23w ¢ o Ll L aibie )5 .ol yls
sl Sleds 5 SN 5 SVl Dl (gla i ¢ Joslie 5o it 1Hls |y ot
ls 1 eyl 3 yb o ST
S das g0 Ol Jd ol s gt el das o L 1) Dlsls s b gl ((0)d st
adls bl pLu 51 layls O 4z 0355 (oilin) A5 55,0 dmly &S5 (g1l @ aibate ja
G As o ) Ol g Ol )3 Cats Jide oS s o OLES () s gl .l
plamil Sl ly s Gblie S aly oV 5 (e slaasil pla lasly /¥4 s a5
0y (Stly op e (Cmins 3w 5l e dew 5 Sl Slodst 5 Olazst b (gla idu . Caslosls

axllas 550 dilaio aw )0 (golaidl gl yidu Olsjlg ol o 0 9o

oo olazil L s bl o
@bl ;| bl bl @bl ;| . .
ol ) Olyes 3 Lo 0 les
/oY RN </\Y oY <I\Y Ry 4 \
oY oY o/ ofee \Y AR Y
ofeY AR A ol AR ARs Y
/oY RN /oY /Y AVN <I\Y ¥
/- ¥ oY <I\Y oY AVN o/eY N
oY oY QAR AR Y'Y oA 4
/¥ [+ /Y /Y [+A [+ \4
- ¥ [+ [+# /-0 AN [+0 A
1Y / [+ [+ ANG [+Y a
AYd oY QAR AR QA o/ ¥ \-.
AR o+ oY YN ANG oY "
/ / [+A /9 [+Y / \Y
[0 [+ /Y /¥ AN [+Y \Y



http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

IFAQ Hley AY ol YA Jo @Ol slbcawluw 3 b idgs (aalidind) ol 4 523 1AF

e oLl Lo e bl RS
bl | »bs bl bl Sl .. .
ol ) RANER i o yleds
s e sl ool e
ey oy ey ey % o/ f VE
oY oo o5 et <\ ey V0
oo /e ooy ofeY - ooy \$
ey /e ey ey AL ofeY Y
¥ /e ey ey SNy ey YA

G gl e

sl Lo adilate 1 oyt 40) Cmis Sl i 3 55 S Ghln (Sl o i
Lo ide 53 Slayly o ides o e slaml sl adbaie 55 .Sl Sl yOT 5 (55588 5 (e
4 5 oo plox] (O g8 Ol 31 lsylg a5 &GWQ) Sbls,l s oledbl 5§ Cans
wélmbc)b)lbﬁj\bﬁdd;&ﬁwJ:;q‘wuau,ydz;ﬂMﬁ‘"}f}}b
34l Gbls

ol Slslons s o OLLS anllas 3 ) 50 ailais a6 525 o0 D15 Joolo gl (P 5t
sl okaT s s (A) sl 33 o Sl enlizl b i

axlllas 550 dilaio dw o golaidl sl yidy (g, Ol51F Jgun

e slazl L e bl o
) gblesl  ple ) ) Rl gblegl el
ol ) L Lo . "
BRSNS e oladl e slazdl BRI
SR oY < [fY o/ f QI «[-Y \
ey oA ey e 108 N v
Y ¥ e Aoy A N ¥
Ay ol F AR o/ BN <\Y ¥
e s ne ‘A JIFY B 5
ey oY <IFY i <V <A 5



http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

120 ... sladlie dw odilw — 0315 )l yd duwlxo

o slazil L e able RS
) bl 5| O ) I bl 5| o ojled
ol 3 ereds e ol ol eolasl e
[+¥ oY e oY INE o1+ v
[+Y “foY <IYF |5 <I¥A N A
[+Y oY ¥ [-Y <YV oY q
NV oY oI¥ <y -If5 “1-¥ V.
“IVY /Y Y- [+A “IYF oY W)
o) [+ <Y /-4 o ¥ oo VY
[+0 oY Y [-¥ “IYF oY WY
/-4 /¥ <IYF [+A <IY4 “1-¥ \F
[+Y /Y CYY [+0 “IYA “foY V0
[+Y [+ “IeY [+Y <IYY oY \#
[+Y /Y Y [-Y <Y oY VY
[+¥ oY N /¥ <Y “foY VA
G gl s le

(V) 53 lazils 1y (505 1 o i 4 (5 ¥ o sllan 315 ) sk

sype aibite 53 olg Lol 53 i Kb b law o(V) oo 53 il 8 515 w350
a0l 1y (s aikie ol Lol o 51 30) aibete A5 55 il 3l dad s 5
S5 D K 018 O 5 o sbal e g Lo S bli (s Oy &


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

1729 5k AY o)lel YA JLe ©olaidl gbcanlow g R gh (aoldad) oole 4 1206147

s Oyse ablaie dw ;5 s B gl 4, lls slaidn ) e SIS Y g0

o olazdl L e bl Olyes ailais ol
B A RSO '/\Q:Qm
VY rglessle LY ATA RSP — Ols

'/aVuTg)lf‘dwa ’/\Vu]g)lfsd).twl

Y el Ve gleisle
AR ERSPTIFAY -— Yol )l g oledlbl Sleas
AR e oA ey g S Sless
DAL GRS Y olbls ) g Sledlbl Sleas
olazdl )g.Lu
- AR RN NY oo
R ERPE W VY ey 5 Jb Sleas o

G gl s le

cw)ﬂsjyéhﬁcﬁﬁjolﬂjM)JKM:@QUJ&L&&L;J‘i)ﬂQU\@b
53 S e oty G 2l 3L sl o it 53 1) (S TS ey ko i
Ay /8 desleal ylw 5o 54/30 i bl js Cain i A 95 ), o 20w
Wﬁl&;.@l@jJ;.léng';_)f.vQ\;\é\)b}golﬁgt‘»\);ou&bﬁ.ﬁ@fj
5y Ll i ) o 53 (e 5Ll Lo Lo guast) s ailate 33 4 015 slal Sl
il g ST 558 G el i a0 Loy go 05 Ol (Sl g

Aol oS5l 31 bl (65 e S o 2 gl Olazsile ide 550 bl s
sLasl pla js 5 dalg /) OlLgs Ol 3 W55 cadate ol Ol b 23w 53 s 18 wle
a g ol 5 adbaie ol (655l idu (65 e 1S e iy Tl Ay RV e
Al 53 S5 Gl bl 5o (6555laST i I8 e e donly 0S5 21550 L L
bl (65,5LaS Jide (S, IS aS opl ed b o ol 53l Aoty /P e sl
,(cw\VS;)L:,.I;;T,;L;,'”L;{a,uwwﬁ)o\,@ﬁsudgsqd\,yc)l:.wu;.?\;ﬁ
Ol g = e sl sl (655w S o s Sl 5 b (w3l Jde 5b) 5L 5 ko ooman


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

VAV ... slailio dw odilw — 0318 )l yd duwlxo

et bl o e slaBl sl (65, 51 op i S Sl Jl= sl sl des 9 Jbe
G2 NS JS 5 sb a il g Olazstl 5 Oudme s Slaad ) 53 5 Cmto 2o 4y b g e
5 Sl 5 SLedbl Slodst U das e (slacdla sues e 5 das oo OLES blie oy
35 e i Ol Jiw o gD 0.5,8 0 Sy g O Ol 5 da 5 Jbo Slous
SLoul (gt Sl (slaos T ol cosle Sl by bl o () o ol ]
ol Ozl a gome 5 S lab alon 51 0T L b o Slodst 5 OT 558 5y e
les o Wbl age 2B Gblie o Sl 3 &S

(_)L.':.Jbc\.&la.‘.a4_.,4):AaJUa.»:)j,aul:&._:)LR-ngjfj\{;;\;\j\yb@l:}c(/\)dj-kq-
Wy ol 53 ol ol o] (A) abasl e e Sleslinal b ioe pl Olalose das oo
<.t_;J1t_zwuﬂ);..x_;\ajf,\,;,u;.w.u\mm,@u;jp;laﬁzﬁJszsqvtﬂ
B e S S 63555k DI g D]

s g ddlate a3 (i3 (69,95 5k SISTA Jgax

b olazsl Lo s gblie RS ailate b
EL ERAUCET I
- - RN SR Q‘]@(S

eV ol ) g el Sleas

Gble

-— RN PE W —_—

o[Y :‘SSL»)%J
VY o
(W
2
QAR ES W — .
ko oLl
eV ol ) g oledbl Sleas
;Am: 5 @LZS -\>‘L¢

Glols S1epl by ol Ol idu 4 by e (63,5550 31 o i Ol g5 Olial )3
35 M5 dolg VY o ge il Sl 3l oty S5 O, Ol s Olasstle idu ol

J_;J}S ol (=19 +/VA C}o.?ujb) 34h g R able s usly '/'/\)&JL&\ALA


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

IFAQ Hley AY ol YA Jo Gobaisl calbow g b Sibg s (4alidad) soke 4 523 14A

Gblie 55 358 e dibie 355 53 (gdoly /08 il Bl Coge 05 dilaie 53 )3 0eT S 4

Sl (63, 5 5b Sl op e Gl Cato i G Gl

Balglsn 9 (S 5 4% 0

2505 0k 5 Do 4 Ol F 0 ) s ) el el - e Cole g a5 L

ol b 35T sk 4 ) a5 o S e s 0l pen 4 w3l By (LI
Al @l ((glaikie A oiliw —osls Jldor » ASTT L) (sladlate

Lokt Jols w3l ool ol Sl o pl 53 el b 28 Sl (sl w3l Jabe (0
L s 8 eslial (Sl 458 il Ol e @) Ghlie (o Aol 5 25w LW 5 A5
5 AT ys a5 e it L 51015 g0 6Ol o) bl pebaw 53 55 50 (Slaesls 4 42 55
23 LBy Jom ay 5o pdiler ite Ol s an) Jig Jom Zile 5 51 (6510, 55 5 Ol
255 0 adle Jke i 8 sl

odeaT s 4 gl 5 el IS 5T bl Lo caibaie & s (golattl b S5 361 (2
53 b Lo st sl dins o 0L |y g 55 i 5355553k 5 S50 2 51
3,8 G a5 3550 (Sl 5 ks (o (53 ol 4ol ) (53 el slaasl

Sl a4 s gLt anlllan 550 Gl 53 0yl b o 56855 L sl i G5
sl )13 35 S DS g 3 ad s i 33 8 o p T Sosline (ool

Jlas U ) Jle Sleds JUisl 3 b 51 550 Gblie 5 Odme e (sladi s S o5 (2
i B S s e o se ol nl Gl 0 01 1 B ol e (OT ) e
g it G Gl dd ) 5 U g ) (adkale 5o (8 3 s a5 L) Odee
23 gh o gladae s Jsles pe Sl Cse ol il o gdle

Gblie 5 o slasdl L ailate 55 53 Caaio i 55 OMS gl 11535 528 G

5 e sl L aibate 33 55 Caato b o3l OLS 3o gl 4 &8 0len G


http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

144 ... sladdie dw odiliw — 0318 )l yd duwlxo

B (5 320 S S5 5 O o Sl ol By b ity S5 i Bolis
Ll Ol Ol a5
s o S5 1y Slasl wle o ulal T Cdlw 5 Sy 5 35 50T Sleds slaides (G
S dian ) Sl (659,00 I s andllan 5 g0 dllate d j3 0] 3 (o p S (Glyls
S S R RANUAR
Ghlie o 53 87 gls e 08 8 5 55 b wdlr dute 328 555 e slgidy DL 5o
sl a5 iz 23,8 518 5 o (5 (6 e T)s Ol e 5 Comar ) Sl 352 50 01
Ol ta g5 a5 55500 Ul oo 5 03 28 (sla fubos  slaie 4 ailate 4w I i oobili —o3ls

2 @l ST Slads gl

&b

Ogma T LOVYAY) S15T Oyl § (Suhgo (om0 ™ Sagm 939 8 ol (3131 3 ¢ ol e ¢ o2 9l
wolilai "y 5 28 QL YA (655 50 andllani shlie Sl yls cul b 5 (o 0301 s adail
N Y0 e N ojledicgolal gl sy

S 5 o ST (IVAP) o Bludl g 5 (oo s 5 1S rlee ol e (293t
CONE Ol (63 50 dalllan 1glasibate sdiliw —o5ls J gl acwlows gl FLQ-RAS >
MW oo VY o lds Ol (g3laisl gla_in g 4alidas

33 o 5 635556 O des™ LOYAA) (o0 (S0 § yhol (e (293 fanlold O3l 3
aaliloas (o 3Ll ple 5 Ol g5 Ol (635 30 axlllas) (glailaie 53 oiliw —o3ls 5,81 LB
YA-OY oo Moyled (I o/ (o3latil sla_in s

@ Olghol s Ol slplinl slaibie o S ylauny T 2" (1FAY) l31 5 4l g plgll ¢ Olols
A=Y oo Foslas o p/lie slaid] aalilad " o5l o3

CCHARM s, U 0l ol (gladlate o &oplainy 5T " L(VFAA) Ol 5 dabld g pladl « § Ofals
YVFF AV bt o 5, b aaliiia gy olilias

http://www.sci.org .(V¥aA) of gl skT 35 w0 cobe

. http://www.behrah.com .(\Y¥4A) ofy 4i& § b o gl


http://www.sci.org/
http://www.behrah.com/
http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

ARl AT ojlad YA Jlo §oLatsl ol g b gy (aolibiad) ole 4 pii Yoo

Anderson J.E. (2011). “The Gravity Model, Annual Review of Economics”, 3(1),
pp.133-160.

Anderson J.E. (2016). “The Gravity Model of Economic Interaction”, Boston
College and NBER.

Baranava V. (2008). “Essays on International Trade”. Clemson University, All
Dissertations, Paper 209.

Bergstrand JH. And P. Egger (2011). “Gravity Equations and Economic Frictions
inThe World Economy”. In Palgrave Handbookof International Trade; Bernhofen D,
Falvey R, GreenawayD, Kreickemeier U (Eds.) ; Palgrave Macmillan,1-49.

Boero R., Edwards B. and M. Rivera (2018). “Regional Input-output Tables and
Trade Flows: an Integrated and Interregional Non-survey Approach”, Regional
Studies, 52(2), pp. 225-238.

Brander J. and P. Krugman (1983). “A Reciprocal Dumping model of International
Trade”. Journal of International Economics, 15.Doi: 10.1016/S0022- 1996 (83)
80008-7.

Chaney T. (2011). “The Gravity Equation in International Trade: An Explanation”,
Journal of Political Economy,126(1), pp. 150-177.

Crozet M. and P. Koenig (2008). “Structural Gravity Equations With Intensive And
Extensive Margins”. CEPIlI Working Paper. No 30.

Dietzenbacher E. (2002). “Interregionalmultipliers: lookingbackward, looking
forward,” Regional Studies, 36(2), pp. 125-136.

Kepaptsoglou K, Karlaftis M. and D. Tsamboulas (2010). “The Gravity Model
Specification for Modeling International Trade Flows and Free Trade Agreement
Effects: A 10-Year Review of Empirical Studies”, The Open Economics Journal,
3(1), pp. 1-13.

Kierzkowski H. (1985). “Models of trade in Differentiated Goods”. In D. Greenaway
(ed,), Current Issues in International Trade. London: Macmillan.

Kogaslan G. (2017). “The Role of Distance in the Gravity Model: From the View of
Newton, International Economics and Quantum  Mechanics”, Neuro
Quantology,15(2), pp. 208-214.

Krebs O. (2018). “RIOTs in Germany —Constructing an Interregional Input-output
Table for Germany”, BGPE Discussion Paper, No. 182.

Leontief W. and A. Strout (1963). “Multiregional Input-Output Analysis, in
TiborBarna (ed.), Structural Interdependence and Economic Development”. London:
Macmillan (St. Martin’s Press)

Line Y. (2005). “Three Essays on International Trade.Ph.D”. Thesis in Economics,
University of Nashville, Tennessee.

Meng B. and C. Qu (2007). “Application of the Input-output Decomposition
Technique to Chinas Regional Economies”, Institute of Developing Economies,
Discussion paper, No102.

Mi Z., Meng J., Zheng H., Shan Y, Wei Y. and D. Guan (2018). “A Multi-regional
Input-output Table Mapping China's Economic Outputs and Interdependencies in
2012”, Scientific Data, 5(1), pp. 1-12.


https://www.terkko.helsinki.fi/scientific-data-1
http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html

[ Downloaded from gjerp.ir on 2025-12-18 ]

[ DOI: 10.52547/qjerp.28.93.171]

Yoy . gladlain dw oniliw —0010 ol dnwlxo

Miller R.E. and P.D. Blair (2009). “Input-Output Analysis: Foundations and
Extensions: Secondedition”. Cambridge University Press.

Ngo T.W. Jazayeri A. and Richardson H.W. (1986). “Regional Policy Simulations
with an Interregional Input-Output Model of the Philippines”. Regional Studies,
21(2), pp. 121-130.

Ning Y., Miao L., Ding T. and B. Zhang (2019). “Carbon Emission Spillover and
Feedback Effects in China Based on a Multiregional Input-Output Model”,
Rseource, Conservation&Recycling, 141(1), pp. 211-218.

Nishimura K. and S. Nakano (2007). “Multiregional Input-Output Compilation
Without Eliminating Cross Hauling”, 16th International Input-Output Conferences.
Istanbul, Turkey, 2-6 July.

Safr K. and J. Sixta (2018). “Interregional Flows for the Czech Economy”. Statistika,
98(4), pp. 313-328.

Starck SC.T. (2012). “The Theoretical Foundation Of Gravity Modeling: What Are
The Developments That Have Brought Gravity Modeling Into Mainstream
Economics?” Published Master Thesis, Denmark.

Tinbergen J. (1962). “Shaping the World Economy: Suggestions for an International
Economic Policy”. The Twentieth Century Fund. New York.

Wei S. (1996). “Intra-national Versus International Trade: How Stubborn is Nations
in Global Integration?” NBER Working Paper, Cambridge: National Bureau of
Economic Research.

World Trade Report. (2008). “Trade in a Globalizing World”,
https://Www.WTO.org.

Yamada M.  (2015).“Construction  of a  Multi-regional  Input-output
Table for Nagoya Metropolitan area”, Journal of Economic Structures, 4(11), pp.1-18


https://www.iioa.org/conferences/conferences.html
http://dx.doi.org/10.52547/qjerp.28.93.171
http://qjerp.ir/article-1-2625-en.html
http://www.tcpdf.org

