[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

Kharazmi University

Print ISSN: 2228 - 6454

Journal of Economic Modeling Research ey
Online ISSN: 2538 - 4163

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

The impact of China's economic growth shocks on Iran’s
macroeconomic variables: application of the GVAR model

Farzaneh Vafadar !

| Ghodratollah Emamverdi 2" | Abolfazl Ghiasvand 3"/

Marjan Damankeshideh 4

1. Department of Economics, ST.C., Islamic Azad University, Tehran, Iran
E-mail: vafadar44f@iau.ac.ir (0000-0002-2197-1063)

2. Corresponding Author, Department of Economics, CT.C., Islamic Azad University, Tehran, Iran
E-mail: gh.emamverdi@iau.ac.ir (0000-0002-3944-4747)

3. . Department of Economics, CT.C., Islamic Azad University, Tehran, Iran
E-mail; ab.ghiasvand@iau.ac.ir (0000-0001-6297-0529)

4. Department of Economics, CT.C., Islamic Azad University, Tehran, Iran
E-mail: m.damankeshideh@yahoo.com (0000-0002-2671-9588)

Article Info

ABSTRACT

Avrticle type:
Research Article

Avrticle history:
Received: 22 Jan. 2025

Received in revised form
12 Aug. 2025

Accepted:
27 Aug. 2025

Keywords:

China's economic growth,
Iran's economic growth,
Inflation,

Non-oil exports,

Global

vector autoregression
model

JEL:
C55, FO1, E37, FA7

Due to the tightening of international sanctions on Iran in recent years,
many measures have been taken to expand trade relations with other
countries and attract foreign capital, among which the role of China as
the main trading partner of Iran is prominent and it is necessary to
reduce the shocks caused by To know the changes in China's economic
growth and their effect on the macroeconomic indicators of the country
Accordingly, the present study examines the effect of China's
economic growth shocks on Iran's real GDP, inflation rate, and non-
oil exports. In this regard, (GVAR) model and seasonal data from 1992
to 2022 for 34 major trading partner countries of Iran have been used.
The results of the study showed that the effect of a positive shock in
China's real GDP on Iran's real GDP is positive in the short term, but
in the long term, the said shock is negative and in the direction of its
reduction. In relation to inflation, the effect of a positive shock to
China's real production on Iran's inflation rate has always been positive
and negative on Iran's non-oil exports

Economic growth rates in countries increase as their economies
become more open, their exports and imports more diverse, and their
trading partners more diverse. Developing countries can use trade
linkages to compensate for low levels of financial depth, high levels
of inflation, and low levels of human capital.



https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
mailto:vafadar44f@iau.ac.ir
mailto:gh.emamverdi@iau.ac.ir
mailto:m.damankeshideh@yahoo.com
https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

149-104 dotiio (141 00 6 5ladd 10 0398 /(SLaBl (8 hudiho Dlinizs [111+

Cite this article: Vafadar, Farzaneh., Emamverdi, Ghodratollah., Ghiasvand, Abolfazl., &
Damankeshideh, Marjan. (2024). The impact of China's economic growth shocks on
Iran's macroeconomic variables: application of the GVAR model. Journal of Economic
Modeling Research, 15 (55), 159-199. DOI: 0000000000000000000

@ © The Author(s). Publisher: Kharazmi University
DOI: 00000000000000000000000000
Journal of Economic Modeling Research, Vol, 15, No. 55, 2024, pp. 159-199.



https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

ﬁ] Journal of Economic Modeling Research

Kharazmi University

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

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

SOLaBI O™ (S it g o (SOl Wby (SIS gb (5105 ST Ol jao

GVAR Juaw 8955 :0! p!

[* omis™ cpold Ol g0 | Ngils  fadllgl ™ 339 plof alyf <508 |' stalg 4l 49

O e oMl 3TolEtils oyt 015 Aol g eslal o9 8 )

(Y FY-YVAVoe Yoo vafadarddf@iau.ac.ir sat,
Ol (1, Dl sl3TolEtils S o 0 g5 dorly 3l 05 5 o s i 55 .Y
(FYFY-Fa¥f.. Yo v v o) gh.emamverdi@iau.ac.ir :att,
R PRI NGNS P S O UPE PRI PPN g
(+8Y4-7YAV_a v ov v v ) ab.ghiasvand@iau.ac.ir i,

Ol e ¢ oDl 3TolEils S0 Ol g5 ol sladl o 5 F
AOAAYFYY_ v v o You v ) Mar.Daman_Keshideh@iaucth.ac.ir .Gt
20

o>

'y

Jho SleMb!

2% 345 DLl sl sladlo 53 Ol s Mall Sl o i a5 L
ok plasil (2l Sl e o Sdm 5 a) 528 ple L5l Ly S S e
03 5035 a5 Ol (65l &K 1 0 5 ool Ol 58 4 o A Ols 53 S
Sl LAl s T 31y e eolaml iy Ol i 5 50 sS4 ol
b ol aalllan 53 el ) 3 ph LS 56 b Sl 5 05 5 el
£ 0l ily s Sl a5 e oalasl wiy slaeS ss 1 )
O S5 355 Joa 3l baly e 53 Sl ok 4l 26 b Dol 5 o)
S Y4 by e YOYY E1A4Y cladle b slaesls s (GVAR) Sler )15
Cote &S 5 318 sl 0Lt anlllan gl ol ok o3zl Ol (6 )l eikos U3 b
U sS 3 Olal (Hls s Sl g o (Ml s alll g o
53 A8l e OT als S 53 5 e 5 5S e 5750 oo il 55 Sy Cute s
o\ 3d Ol 055 5 2 o o5 A5 4 Sute 52 K S 05 L b
by s2S 53 bl dd, & 5 Sl 3 (it Ol 5l (26 12 Dlyslo 2 5 e

ol 8 ,a g5 s Slaols 5 Shisle sla VS i & olesl gds 3L

Wi £

1odlHo &b

KA VARYAR

towlpg b
VFF/0/Y)

PRy @b
\F¥/2/0

1Sl slaoilg
o L;:L,a:.;‘ Ly
C)}S‘Qlﬁ\‘_g:l.aﬁé‘.\,é)
J.\.a L‘-;'bi.s j_& Q\J)Lp 3
S O g S5 555
S



mailto:vafadar44f@iau.ac.ir
mailto:gh.emamverdi@iau.ac.ir
https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 dsxio V£ 1 00 o lads 10 098 / Golaidl (& lde Oolidxs [111Y

(5ol Slakisy Sl eslinl b Al g r dnn 5 Jl= 5 laysaST Al e 5153 JEL (Suisdad
SOl 1y Gl ale ol ch.w) £ " ch_w (b Gos ol c]e,... C55¢F01« E37, F47

S 5 )18 51 Ol (VFAY) Ol ¢ oS als ¢ Joadll ol o $Le 6l oy (3 spbel t413,5 (513 1O Ukus!
ool g ludde Slidod GV AR Jus 5,58 100 1 g3lamsl oINS gl ine o (golasil Ls,
DOI: 0000000000000000000000 .164-144 ((bd) Vo

SNOLE

NC s 5 © csiol s o&ils 15k



https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

VAV O™ (Sl piio p oo (SOLadl iy SS9 (83105 31 Ol a0

oo .Y
Sl ¢ 15,05 (63le Dbl 53 Colam b ol 0l L go K uUSS  basladl lize 30
Sl Ob o Olas wlal 5 (6,588 a5 4d i (olew I8 ,8 IS Hsk 5 o
o 83kl Olle g saie Sl ST 51Ol Olel s ad B AST o OBl | 3 50 ol (gl
sl 1y Shysle LTy Sla= 5 olila, Bl 4 1y 5 Slsyly glaay o ¢ JLJI
C,\.lji.ujéjw\ Q%&U@Eﬂ%}%ﬂ(\f'* cdb&.a.hjul:?oj:ﬁ‘_gjt.;u)%u
Ol g go ol Ll 5 Lyl o blie sl Sasls I3l 4 e 5 p e (S0
JUisl Calisee U™ Wb 5 5,8 513 am 5 3550 Jsbs 5 Sl o8 s 31 b (golasl
ﬂ%wTLL&@‘CJYé‘)JJ(\f"\cdl)&wjdwf)b;)‘}bj.\)jﬁgﬁ
OB g ots ol S 5538 3Ll b odkd b3y 5 olelis 528 53 b 6874l oyl 51 50
eSS g5 3 (B Ay L Okl il 3 03 LIS & e cpl @ 358 55T
U s 03,57 g o 1 6T il S 457 (g 0 ABL il [y (golal Ol e
cC,.;.ale.au\.;q->;>;5(.LGQJ},;):6::-)M\J\JL@JTgL.gudLa%ﬂa:u;»\&‘ﬂ(jY
B} c)lﬁ,‘a;l‘_;uaje;fl»,u!j:{S.xle?._il&u;ﬂlﬂcﬁl@;);}J.iugl?glb;ﬂ
‘_ngCﬁw\:ngﬁfJg.layudf):QPdl@}&Udf}&;lw)jGWJJ}TJ?}’
PSS i 53 Ll Sl Sl i LS e om 4 (65t Lshast Gy b 1S (bl b
wutguuz,,sts;\,w\,,;@\,,s,a(,wuxsuLgua{,;,;‘ur@scgjsgw
Vsl o ¢ S8 LT ol oSG s Sl w8l 2 28 S 4y (3Ll
4{@‘03}{)&)))%\0,\/*,38[{*'** db))d‘ﬁ\@)&m‘d)%b)‘rﬁsd“ﬁ)w
ﬁL;)BJQYJLAV»Y'Y\ Jb)bt@\&kﬁ\ﬁ‘-&ﬂ)b\’b}b*"’\ JL..:A.,C_,....M;
L;‘ad‘ﬁ‘)\ﬁ&b)\j .bﬁ)‘y}J‘)L:L:A\f,vv&gJJgéyj‘aﬁCW‘)bT)JQ‘ﬁ‘)
j\;jo:ﬁ)Y:;)%‘\,ﬂ‘ O‘Ji“u)}":‘{ui‘ Q‘)JL@)JYJ J)L:l.:a?,vajdb*'** de

by Sipla)dil e s b 8 4 Y UL ForA WL pled (ol DYl


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 dsxio V£ 1 00 o ylod 10 0390 / (SOLaBl (&bl Dlinaos [111¢

3 5 edas &7 ol Ol (3Ll 65 15 0 g e O5STOVF0Y wam ) ol 5155
Ll 03 g | gladle 53 LOT Ldis 5 (galuasl Lgl.aﬁfu' Jlesl OT
1840 Jl js Gl 03,87 (65b 5 Ol i gy 5 3598 0593 Jsb 53 Ol (6w a5y
5558 ol Slals Y14 Jle s bl es g 01t G1ayls 1 5 Slysbo daie o 855 OWIT
2o 4 o bl 55 el 4l 28870V 4 YFSF 510T Solsjls 50,0 4 Y,0V 5101404
2 252 ol 4ol dais O Cllas ol ol ol Ol ()l 50 8 0 8 )5
S o o oss 4 kT Slay5iS sl &S 0 144 Lo 3 Ol (6ol K5
(S S 58 g By 20PN OS5 obew) Llods Jb Ol 5l gyl IS 8
520 BT Gosb 51 53 s i sk Ol pl sl s 36 05dle eyl b 5 Jlo
A58 oolaml OIS (gla ey Ligh oo Jame 01l 4 o 5 I sla JUET Lo 5 o7
o3 asdlas 5550 15 (o)low le.aéfj,&,;;l]a\fa)l_s 3m5 6oL Oladlles 4:;;‘ .V\J)\fda
35 e W T lagsl3 5 5L 5 YN T i 5 Ol YooV 0L 5 55) Sl o3l
by 5aS o il Sl o5y (8 b (ol Dol S 5o dis ) 1
copl oo (Yo 2000 5 ol pl 5 YA To 0 5 58 55l 5 5 ST Slalllas
Slasdlae G o) 5287 Slear 5l Jubs e 5o (ol oy Dladllas iy 4 55 g 225 L
sdos ouda ks - ae oS s 03,5 5 53 a3 Sl 43 K5 plnil st sluasil s
Oyt (6ol O™ (la uiie 5 5 5 0 o (o3laBl i) (SlacS 52 1 ) 5 ol asdllas
‘_;L»U,:S;lcl?@t.@?‘_;,'Lwd.xﬁ‘r,éu&a,;@ﬂj;.mp@GVARJ.ugﬁ)l?,;
Dyt 5 (530 eSOl SIS s S )3 (025 2l Sl ealinal 5 015 ol b

dv\.ﬁ BE) LAQJ) w‘ju )‘ oJL&A\b)}J&a U’i‘ Ls‘j’ NG| Q‘J’.’.‘ 3‘-935‘;'@2-6—"«435‘ v\.&)

' Dees et al

" Sun and Heshmati

" Gulzar and Zhaohua
¥ Gauvin and Rebillard
® Ebrahimi et al


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

VPO O™ (Sl ki p oo (SOl iy Sl g (83105 1 Ol a0

9355 s el Sl Sile Jde g odd atd g Ol sl gl b S5 e 5L (GVAR
S Sla o) 3l ey aslsl 5305838 e g5l Jde Sl LIB s Ol slal L gl (6l
S s Sy 3 5 Ll ok plasil 1557 0dy3 8 5y G g ¢ ptas Al s
Wl ok 1] oozt
S G ¥
ke sla fubosi 53 oo o3 US rlay 5587 filime 31 5 (oaliasil glaeS 55 JUis
31 Sl Ol sis o 53kl slacS 2 blise BT oyl o 4T s e & 55l 5150
(I3 ol Slaplesl bk e kg gy ailate 45 el il s s (5505
31> 65 S Gl Caliee Gl 555 (ol Hlaal e Ll (Sola Hlssl G Slejen
Nssl Glojen @b Gle plal ol S8 T Ole oolasl slacS i JUml sl
Sl alis (mlo o Ol 5 Caalr 0953 D)lnd) ()ld S LSS dsle el g o6l
Sl 1 ysiS o Jbe s g el 4l a5 ol B b e 5iST sl
SlacS s sl G b 51l g on Ua) 5287 o 5 i Solnd Lol e ay 5387 (60l s
e LS 51 G plaS™ S o 4 iy 3 558 ()l sl 5 Lol 5 a0 o b
T VI . KW T R - PGV GV P PR P PO
ol 1ol Glejer (il andls 6 5 i O 5 4l ()l b sl 58T ol bl
¥R (ol 5 6, LBDAS o Ity il 58

oS e Jolge 3 s b las e ¢ JolST 55b 4 o(lo K8 (o) piST o bS58 Jls!
oy 5iS dan 5 g Sle LSS i S 5 oS uSaie oS jzhe Julgo .l ) 5287 Ol
3355 )0l B3 5558 a4 (6558 51wl Jisl eS ph Dl 315 55587 a ol YD
(Yorr oSdds

Gb NS b ol Sl 3 g g spdons T s 1 e (3Ll glacS ys LT

oy 928 m Solos dasly a5 358 0 0l 5 ST 4S50S slaml 55 ol SIS

' Bordo & Helbling


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 dsxio V£ 1 00 o lads 10 098 / Goladl (&l Olidxs [1111

oy 33 5 S 58 340 e Jreos K3 sl 6T Gk 5l g 5 BB o BT 8L i
slasl 4s o S 5 50 3 b 3 St o 3 S0 S 1) 58S galal glal Il
Gk 3 . 3,108 o J 5508 (G 5 B B 5 ods UL aiBy b D SE oS
Sl p 5528 olasl el 1y 35 HUT Sd o5 S s 45 S glolis o
.:)Uf

Sl ls 4 gdo (Sals 5 ol 5 0 S A g5 3Ll & 01 ) sluasdl 4Kl 4 4o 55 L
Olgz s seb 8 9 4Bl anu 5 laslamsl glyls sla, 5iS7 51 B s 5 Sl lbs pu c(glalanly sLAVIS
L e 5558 oalasl b S1Hls ST 51 bl p—ﬁ“} L s,lsb 5 sae LU sl
“S 5 53 S8 5 sl &G L 0l ! slal ol b el Sl (o3Lal glac Il L
O8O 53150 sl o pdicanT > gl

ol 3 S Llodds (s a5 slasil &K 55 S od a5 ey sk Madlopm o e
Canle 57 3,15 0T L o)lal G cpl o gd oo Jite s slaslasl & (g led o (slaJUIS
S 5 5l 5 S 5 o g el (SadUIS bl oo s iz &5 el g ) o SIS (ST 5 oS
(S sy (VAP g5l O prncaS) s 08 b oS 5 (gla 08 53 S5 b Sl
il ) o 4 BOT 0 fpge & Llodd = Jlas (bl Dloal 5o (sl sla sy e
(Yo 8T 0L 5 ol 2l 2 9)

Ol Sl siS 4l b )5S &5 o 2 0 50 SO 51 (2l 1 e (2l e
ol slasl g lsline 56 15 T 4Bl anw g slasl y3 SV o (ol sy 3,8 o Sl
38 o ST Y5 5,51 5 5 5 ol Sl Gy b 5l o et dlay 5287

> Shas i a1 ool sk s pl 1l 1 GBL ST ) a8 SO 5
) el DI it 3T s ol 51 (G 5 058 or (b5 el
5355 o0 Jlesl 538 ¢S 55 oS Sl (D5 a5 ol 5 s T 5 (g (glaas 5o 5o

' Gauvin and Rebillard
" Weyerstrass et al


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

VAV O™ Sl piio p oo (SOLadl iy Sl g (83105 31 Ol a0

la) 58 ple gl gla ostls ok Sl dil S5 588 olasl i 5l .8 B
s 5 el (e Lt (Dlalzdl e ladaly 2l sl (Soaler g 1355 0
a0 5 el 51 B0 o5 e 4 5 cod Kinlen b ol S (36 Llpe 035
A

ol Dbl G b 1Y gl s (Hadlin 515 o toais 28 212 53 ol 525
(st psb 4 b e B ) E 55 &S fhe o 5 Gk S et s Gy e (s ¢ S
o slaeS 58 JUis daiaad (s pdyllan 65 b Sials ~duile de Csplr ool
d,\e(v~~9Uo|,t§@)w)gﬁf@¢),yﬁ,-cfzwu\sm&y;\‘p\b la ) 5S” om
o U 5 b 5l g edd 5558 0T IS Lol wiy sl o ol slassl ¢ 53 b bl
Loy oo ge ol ol s o SRl 11y 635 58 Slads 5 VIS (gl Lol Sl ly ot
s 5ol 5 U Gk 5l (Jle BLl (Wb 508 o0 otls W 5 215380 5 ol
e s (ol slasl 3 3,108 e U Sl g el Ll 8 Ol ok danl
o iy 1 i b iy 595 oo sl 5 UL oo Ll 31 Lol iy s 4 Jbe bll
GV (ol Lol ¢ Jotls Sledst 5 YIS (gl Lol il bl pogdle |5 dsl Sl sl
Sl (ol Dol e 53 5 g 0 s WS Luis Shel g asl L1531 55
sladl 5 das o 2l 1) Spslo oS I 53 55h 0 Slsyls 5 Bls Fan 5o 55 Rl
Lal ol slal 4 alls oS jalo K S Gl b Card s pl S g5 5558 S
2o e s L5 1B e o

ol 3Ll S 53 Wby 4 s 0 5SS ST &S Al on o 55 JUIST cp e JUIS
FB e Jo a6 Sl (Sen 0, 55 RIB1Aes  OLE5 o BLT I e |,
o G 3l VL S Lol I (S (ol b led s w b gy L (sl Ul

QTA\’;:S;64:3;@(?|3~\?‘ij£5’\4)?lboﬂ.’cju@‘\jﬂ@b;YL@)b

' Beetsma et al


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 dsxio V£ 1 00 o 3lod 10 098 / SOladl (& jlde Dolidxs [1171A

G s b ,e GRIE 5 G5l s RalS s 65 5538 sl I iy gl S
il o
23 el e Slasl 55 ol JUST K Ol 4 Sl by 58T e ol o S
)5S 4 s o0 0L (6l o o0 Slallas ¢ Mol s (65l slro 93 4 b g e Lo
CVR3A) 55 5 JSS15 S e a2 55 1y (5 5 alien (5l Slae,0n S 8 ol Lailg) L
6l 558 Ol 3 4S8 Wsls OLas o ple 5 (Yo A Tals 5 ST oY+ V)OS 5 0,08
Slaoy s o Sl s Syl KuSK b (6 i Solw 45 Slay 488 51 S ario
S il a8 Wsls Ol T dSTsels 5 10T (Yo d Jlo s iyl 6 VL gyl
2555 ol Wiy (g n oty t A il L ol T8 (eolaml Al s oo
JUst 1B 31 Jelge Ole 43 48 Lsls Olas (Y+08) ® plun ;b8 5 2uSTlh oSl dnen
TR (ol ot 5 (6 in) S oo s (6 5 omlal L2 &yl lacS 4

(k3o G5 8 550 F 5 5 Sles GES 4d 5 e gy p (VP ) OG5 STl
Ll Ol slaBl e e 5 Dbl et sy S 5 ¢ ogi oS Wl ki (OWIT ¢
Sl ok plowil Y4 143445 Slesoyss (b Sle S S 3555 gy sleslinal b adllas ol
Vol b o 5 o5 Slay 558 53 (Solawd DVl il 31 48T WLlodews ) deti ol @0
s e sy il cs g a0l gl

2wl @olasl glaeS s BT Olge Cou b 53 (VP V0L 5 o
S ph cdulh ple DU 55 LS bl S 4 pl 4 " Olpl galal OIS (gl e

Olpleos 5 ols LAl A5 (sla i o s Al 5 s ys o ot

', Frankel and Rose

2, Calderon et al.

3. Inklaar et al

4. Arora and Vamvakidis
* .Baxter and Kouparitsas


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

VPO (Sl ki p o (SOLadl iy Sl g (83105 31 Ol a0

035 3 /P AOT Sl das o35 &K 01 2l GDP o, GDP Aoy &5 il L g Sl 1S S
0 (5 o g 5 b o Rl s VY

S 5 Sl pame 28 "0l g Cow (glanllas 53 (VFY)OLKen 5 (o b (6 lien
de (5,5 5 4 b 010 slasl s Ml o solasl Slle g gid 1 Ol 53 (85l
ST 558 Al s domi pl 4 VAV BAVFR Sloj o5l 5 (gl le (gl O gmm S 355
Sl siS o5 5 s el b a5 Dble s el 53 011 OIS e pine Dbl g 5] 5o
el a3l ialS - 5955 5 s OECD

5 Shsle sl G0 Slebll 5w SIS ey 4 OF )OI 5 Sl
3 ol gl sty GVAR oy Slaslial LYY e=Yers Slejoygs (b olal Sl
03,15 Slabll lacS 38l 53 01l Slsyls 5 Slyslo 35,0 & ol ) Kby Gaios )
S 5 s e sS4 b 4 tas e Ol e STl (ol SIS 8 edes
i Slaebll Wsls DL gl e dipls Ol Sl (2550 2 1y (e oo o 5
113 (o 5 OWIT Ul ¢ gy 68 gy ¢ 2,8 odomte L) sy (5l 5K,
Slaabll 153 4 Ol Slsyls 5 Syl fad 53 il oo Ol Sjlasd o lsline 3oy 5
s oo Ol e L[5S Ol ) st ls

Solow Aoty 355 s LY o sla S 58 50" Olge b idsw 53 (Y+14) ' g aY 5 (s
GBS pi 5 LY s slacS s 31" GVAR Lo 5 45 : NAFTA la, .28 s
sslizul L dNAFTA) Jlei Gl 0T 35T Sploss asb 3l g b g S aikaie 53 1) Js
LS 55 a8l OT 51 (Sl s disls 13 o) 23530 (GVAR) Sle VAR oo o
«,s NAFTA @,;,-\mdé\,gu;s\ﬁ@aﬁ,;‘u (Ol 5 i ales 3 (YIS Cd
Sl imman .33 L Cad by S W 5 (5 (o8 S Ol CaS S g 5be

j\uﬂ._::a)j.ﬁ 02 ‘C,.w‘ o-uwg;d.ﬂ&:)u\.ﬁou; L 'CJJM.S}.& )b&b-br.:ﬁu:)yli\ Lﬁj-}"'

"'Wei and Lahiri


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 doxio V£ 1 00 o 3loid 10 098 / (SOLaB! (& jldne Dilins (1YY

aibaie 5V 5 Slgr Cad oS 55 3T (IS sba .ol wsls ¢ jiaas SUNAFTA
ol Es NAFTA 1 s 05 53 Jos Jg slacS o a4 S

GVAR 5 S 5l oslazad L 0lgr b eSS ladkipm 4 (Y1) 0K 5 &5
Ao 3P &S s gylow ol G55 b S diate Lalg,y oy 4 e ool il
K ATGDP 58l 5 s Cond J2alS 65 08 50 5 i yls ) Ol Jotls Lallsb o 5
S b 53 a3y pdy 36 ol Jalse Sl Os 4 dilae l oS 15 Ol b il
ol 13856 I Sl ize 3 5,0 55 Slle g daad

-8 5 b agrlge o3 el Solasd U o s 4355 addllas 5 (YY)l 5 658
S S 3553 S5y Sleslinal by Slej (6 m &y g0 a0 andllan ol Llasls (gLl gla
2 ol ok plowil 1K T sl gl YoV Y BAAFPY Slej o3 s wilale Sy g0 5 5015 2
3l g0 Sli)lhw (bl pute 575l 4 ey 53 ST 5 s oo O arlllas ol SloteT s &
das o 2l bl b 4l 58 ol 4yl

ol SOb o b Coalad ple oy dlaily 3500 53 ket (YY) OL,8n 5 2858
0558 a5l SWOL s Sleabll 56 Jra g ol s tlilesls plasil ) sgb 55 laslass]
S S 535500 3l ealizal b 5 &S 5 5 argy (0SS K 05 5okl cin e ¢ i 556l s
Ans oo DL ool s 4 b oDl 0 kd gy 2 M (oL (5ols Sl s
s ysiS ol Dlpsle 5 Dlayly EalS el Sl slaml Olabl pie class os

Sl 4 S S oabad e oo Js el 53 (VYY) TOLK 5
2> st S JB T &S sl Ol il s sad e o O 5SS 3 ) (ol ol
4 515 DL 5 e 13,13 3 2 5 S Cend Ol oo 21531 L 815 (3Ll (slgndld
Hlala aypa 1505 ol 5550 Vb (Jle ol Cod S8 Cad Coalad ple (S S
S e S e b I e Sl sl

' Vargas et al
" Li, etal


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

WAL O™ Sl piio g o (SOLadl Wy SS9 (83105 31 O a0

w13 5 0l ) slasl 4 oyl Sladlas sdes & ol OT 51 Sl 48 5 &) goo Solalllas

50l ol 58w s gdoee lay 4iS ¢ 2aS (Gl T anel b Jsls Slalllas 5 b 51 el
OT 2 e s ol 03 I L laasls 575 JUT (a2 4 S (55 oslite (Lo pie L
BT (s oshie & (2t (OUT amsle o 5 Ol bl IS S0 (gla e ol

53 8 gy 2 Ol 53 OIS sLal Gla e dtaue b 5 i 25

39T 9 9y 9 @ S £
L s GVAR omwslasl gy 5 01l 358 osas 55 a5 &y o Slallls 4 4 5L
TodiS (5 me Cnd Lo la Sl Ll 5 e et la e gl e o S L ys
Ol ysloe i el b Gl b o2 8T el plgw Cad el Ty 5
ol o3 ead (B GVAR Jue s ol "Saiih o0 55 57 Saol S 0 g 5 5 0 3 b
b Lkd Gk 9y 4 V888 @ 5 Jol 5o T o, 50 A a5 508 00 Jali | ) 528 ¥F anlllas
ailaie 65 Ol gioar das oo BBy LYY p55 foad U VARY pgn fuad &S Slojoyss 4 4 g
s gn 3lede @31l Dy pony K3 58S VP 5 Lph e 4B 8 L5 )3 dxly ey 8L
5,0 sty g dibate 4 NS 5 Es 51 eSSk il (Lll (Wl cansl b OLIT (gla 528
ssbar sk e a5 S a5 s s jate 3Ll Y8 L HUST 55 dolg sl b oy S S Ol sea
-@Jux\,QLP,L;Lm,m)tsw_;Lg\;?c,'jsjaumu_;))féu,}xcg
o) 5iS ¢ Jlod (GG T ailain 1 S5 S 5 L3UST (S 0T (gl 5287 ST sbas tias

cL_Jt.L\ c[)m‘cl:}\?w‘ ‘u:‘:’.J:’.‘ Lgb)}ﬁ.f ‘6’)" Lglgif-"mﬂ:_ﬁ)\ &})Jg’ ‘Ji).;f cw:ﬁ\j)T

. Gross domestic product (GDP) Volume index
. Consumer price index

. Inflation rate

. Nominal equity price index

. Real equity price index

. Short-term interest rate
. Long-term interest rate

. Euro

~

~

-

&

=N

<


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 dsxio V£ 1 00 o lads 10 098 / Golaidl (& jldno Oolidxs [11YY

S piST thg,l adlate G tida 5 555 VS canl B cpud g (g 4S5 K3k QLT
aibaie s 5 oo oS (s o e b 8o (o ¢l LB Wzl (555
ailata 51 (63 gmn Ol 18 5 01l 5155257 5 B BT 1 s (Sl BT 55587 thT o gir 5 5,5
Ao ;3 AD I S ¢ gazma Y VY Jluys S e (gl 5387 (ol 0 5Dle Llods i 8wl sl
4&;.‘,\;\u;l;,gwﬁ.\1;@),\5‘5,}”q\s,m@\)‘su,@wﬁ\)o%.\g}:
(U go p o guies Olgr Calisee LG 3 01l (golows Lol 8,4 oy a8 ol Sl Koo
3550 aallae Eom nl S 03,8 oo D)0 Ly 5287 1L Ol o lnd el 2w 5755 5bows
Slalles plo b ol G55 ple 510150 sladl 6 20 56 5 el SOl a1 K
335 o Jols 1) oleT anele 5 ke 51 0T GBI 5l 350 5 5 035 o sline
&S L by 4aS 51 6K a4 by e VARX® Jus das o o)l GVAR 5S4,
ol Laosls a oo zans il o 1y (U it e Lol 1 &5 5) sl (Lo ke 31 oo 45 sams 5
@ by LgLad.uj\ua;lsqwﬂ:rdpJ:bQuﬁL;-;-J.!S@\;SQP'Y.;}&
&ud.x,,jlagi,w&\wuﬁhw‘\s;)l.\;@jjs‘é\”;.x\o,uq,uu,,:sg;ﬁ
Cguos GVAR 555 cpulows 51 S Jos 63037 opl aadl .5 055531 63,5 VARX”
o Ol 5558 @ by e e 3,15 EXyp s DPip Vip 515 o e ¢ bl ol 0358 o
2 Al A 5 e Gaslh olasite 4 bss pe slaesls 4 5L s pase pl slml k500
Y0 b o o oS e Cad sl ‘(GDPiran,t) Y0 b Jl e
G Sl 31 s &y got baesls ol 5y I5(EXjpan ) o 8 Slysle) 5 (CPlLygn o)
wlodaT Cews s O ol oDl (65 340 (555 o ESSL Glo 3 Glas pm Sl ESSL 5 (g3Lal
FEK a a0 by VARX™ Jue ol ol laine 5 15 (ls pime cloy aslsl s
(s 5 2ia ba) ST aes 1y S Sler sl it (pl oMo Lpd o iy 8 ba ) 5iST

Wb o A ) S gt (S5 e pane L gh 6 (B jme

' U.S. Bureau of Economic Analysis, Gross Domestic Product [GDP], retrieved from FRED, Federal Reserve
Bank of St. Louis


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

WWPLLL.OW™ Sl piio p o (SOLadl Wy SS9 (83105 31 Ol a0

Yie = Ln(GDPy) )
Dpit = pit — Pit-1;  Pie = Ln(CPIy) (¥)
eq; = Ln(EQ;/CPI;) x)
EX; = Ln(EXy) F)

7 = 0.25Ln(1 + RS, /100) ®)

Ir,, = 0.25Ln(1 + R},/100)

NENEY NS YR RPEL g S EIJE MY 277 S PPV H W P EPC NI By Bty
CPlip ¢t (YA0=Y 1 )Y N0 4l Jlo o ) S5 L2l b o 5 lie e e GD Py
o a3 EQip ¢l CPI o 7055 ¢ 5 Dt 4l To iS5 e Cnd s
(ol CPI o i plw S asls b o2, €y 5 "ol plom
RUNVRH PP Rl 5 ol S o g ST ISYE T JCHENIY ). 6
RC

3 g o s 5 gy 13 Gla it Sl Ly 528 aen (g candlan oyl s

Xit = [Yie» DDie, €Qie EXit) Tig, Irie] #)

5 ot eSSk ctda (Ll (Ul candl b OLIT (glay 5287 (s o,La N3 &S sboslen
o ite 5SS ja g e 4 S 0 )3 (5,50 Ol gie ot Ay 5528 S Ol ey DS
S 3 gt o Sl e Sl 558 (S e OT (555 nSile Do 5oy it (b 1
o (PPP) 4y 5 )8 6l ol o s (il sl olad 2 05
aher ool 5 D son adlaie pl 1Y (s it (e Olsis e s s

_ 8 ., PPP
Yeurot = Zj:1 Wi Vit n )

. Gross domestic product (GDP) Volume index
. Consumer price index

. Inflation rate

. Nominal equity price index

. Real equity price index

. Short-term interest rate
. Long-term interest rate

. Purchasing Power Parity

~

~

-

&

=N

<

>


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 doxio V£ 1 00 o ylod 10 0390 /(SOLaBl (&I Dlinas [11Y¢

2 g o dalone 5 Dy pots o] 535S 4 bg e 055 &

PPP PPP PPP
wPPP = GDPj3015+tGDPj3016+tGDPj 3017 (\)
j - PPP PPP PPP
J GDP;15+GDPyg161tGDPygq7
PPP _ |8 PPP
GDP;™" = Y-, GDP}; )
PPP

bl 53] 5558 (Slp 5 D58 Sl M1 b 5 SO GDPy
Pa by 05 ol andlas 5o g e bl aeas sLOs Olsea OGS Cpl Sl
Sl sl g el ey s AL W) Al e oS0l S Doy 58S
5P ol e pate (s e 55 (A1 (gla e e I ey (Ol 0ld dcile (U &
- 3l 5 Dot s Sl st S5y ok O g (laeslie gl e L) bay 528
L gl

Xjp = 212'21 WijXjt, CED)

9558 Gl s Slasiaa olie ls s X = [V, DDjes €Q e, EXje, T, 1] &
Sl e olie sy Xip = [Vie, DDy qie, EXip, i Irig]” 5 € by 053 03 ]
Gk 3N ol sl (G daly 4 a5 LSl B Sl e)ss pa T 5ES 6l
4l 93 )b Ob o s o 2 (on (U805 Sl oslinal L st (gl e gabade 5 S Sl
ol s -2?11 Wij =1 5wy =0 wols i a Glile g, gba s 0 JS85 (W)
g oo dmlons 35 D)y sods )l S0y candllas

Tij2015%Tij20161Tij2017
wij = J J 2 ay)

Ti2015+Ti2016+Ti2017
Ny ol t (d\.w) GL‘) 09> d}b )Jj )}.&{L l)}&{ 4.:3\:3-)2 Q)lqu' Ji.xl:; Tijt' ny

])j.&{la i)}if(j.ﬁﬁMQ‘JJ\})Q‘)JV&M)Q\JJUJQ\)JLAL»}IAQ\)&Q

'. Aggregation weights


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

WOLT..OW™ (Sl piio p o (SOLadl Wy Sl g (83105 1 Ol a0

s slaypiS aaa b 15558 Silsyly 5 Slpslo bawge Kb Tip copiomas 555 o0 drloes
(A # U Ty = 0) 5580 amloneTi = X3 Tijp oy st 8 Sl t b s

Db el ) S S T s bS5 a6l (ol sl ite s

Xie = [Yie, DDty €Qie Tigs 1]’ (OY)

ol 5 Sy gy G T 55587 5 oo !

Xist = [Vas,er DPus o EXvis ]’ (av)

Ly 528" Ko 31 ogline 15 0T 488" (g ol (Sl ikie 03 55 oo o De &S ybles
ST L 28 Jaas Bl 53 ol Glezr sl K aT Ll sl pl s s
oa i 5 Dkl 0, £ 5 (Ddaoli ST 0 g 5 ek slasane Oler b slaslil 5o
loks Cadm 5287 nl 6l sl (1o poite o b 5 ol Sl

e 6558 Sols sladie g (K)ol sl piie 5 (Kjp) Jo1 (sls jiie 055G
JB S e Jolge sk oo ouanl () Jlgr (ol it 8 bs e 1 g dis Lo
ool sl syly ol slasane wlie Cand (1505, Olgea S diua (Glodalin
GSldie aen 3505 Sler i Olgea POl S S candllas cpl 55 . Ligd o (5,558
ay5iS daen (ol Sler sla e &S zia Hls p copl plo Lsd 0 (5,558 Lol VARX™
Py st O ) Sosek

d; = (poily)’

4 5) 130555 Syt Sler gl ize (Y0 V) 0L 5 35 golgiie GVAR Jus s
o S g g o (ST Y goma) ol 5387 &G 4 Loy o VARX™ Jte 515 (1505
S o sls o (g1 a8 Jue ST e (5L Sl slaml s bl [EE 43S opl 35k e
R R Y U AL R TSNP

G T = 0,1, 00, N LS s ls 3505 Jle sbassl ps 52 N+ 1 550

Lﬁ)}.fdb@‘&hﬂ)‘&)w (@\aMﬁ;Jﬁv}banY\i\bo 45)-‘4}&6.4

' Dees et al


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 dsxio V£ 1 00 o lads 10 098 / Goladl (&l Olidxs [11Y1

25t =12, T 0l 55 Xip 515 55 G\ E 5 50, Sag 5 e 5 o ai= GDP 15l
sdp So, Mg X1 LI ok odalin Sler sy sS6 548 gludde 45i8 N+ 1
:Jﬁswu,z;,muwowfwujmf X 1L edis sdalie Slgr sl 556

(\F)

Xit = 8ig + St + Lgdy + Tipfy + &, fori=0,1, ., N;t =12, .., T,

5 GMELL = s a6 Sl kg XM L T = (Fl.d,l“if) ol s o
aidy polie Jold 5528 ol OIS Sl by X1 o558 cwlm =my +ms
oz 22 O 58 a0 O 1y (b 5 (3L DY o 7 (53lrus (gla e L X
Joe ¢ 613 Do S yo 55 Jho Sla (205 b s SlamDe ol b dieas ot slakiy,) 5 b
Dl LS 5 e 4 015 L VAR(Dy)

®;(L, p) (xie — 810 — 8iat — Ligdy — L fy) = vy (10)

,\;\J;@j>ﬁ@|,\?u,;{ﬁ:;%liﬁ.:sd,\“ft ok salive ¢S e ¢SB O gk
0L 5 psle Slallle 5 0dd 5 me iwslal WSS Sl eslizul b 48 1 1 0T
Jooly G el B, bd N oS olin 155 i (T400) S 3 0 (Ol g 5 (V44A)
Lo sta o f o 5 (Y00) 01 5 5ty adllan 3 S5 55 5l oslizal eJute 3,57 5 (51
Olo 1y Sl g o osalicn 657 2t Sl 1y Gloj phaie 53 Kip 5588 ol gl ice
J= 6l a4 W alie G0js 48 ez Olon 51 5 K = K S oS p B s
oS oo 03l 5 alaly aalone (51 (V) alaly 550,1, 0, N

(V%)

Fowjxie = Z)oow; 8jo + (B0 wy 1)t + (Z)oowj a)de + (Z)-ow) Gag)fe +
Z?}=0 w; &t L

xXi =65+ 61t + Ijd, + I f, + & %)

' Harbo et al


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

YWV OW™ Sl piio p ooz (SOLadl iy SS9 (83105 31 Ol a0

Wi S mie s o) Gl ds esls asw s PSW 55 8 GVAR O s )l
Jde 55 Ol X{ 3l ool (glomay 4K 5 5b & ST o onlinal Wi (65558 8 ol b0
Zd@c)m‘r‘i)}A{Jb}}ﬁ)%bj“lﬁ)}jrupsw

— — \'N
Wi = 0, ¢ xi*t = Zj=0 Wij Xje \AN)

Aas o L f'i o 9aS slazl s (‘j 0558 Sl = 0,1, 0, N Gl a Wy i
2558 a gl s VARX™ (01, Qi) sdie &g 4 L1550 (18) daly GVAR Jot

1355 g $3b
Qi (L, p)xic = ayo + apt + Y, (L, q)dy + A(L, q)xie + wye (%)

w5 5 3 VARX™ (2,2) Jae &5 Sppo 4 5558 pa Jia (bl (g i Gl
1l 25 Do OF Glas el JSK5 67 355 oo
(Y+)

A Xy = Cio — @[ G- — vi(t — D] + Yioade+ A ax;+Y, Adey
+Ii Az g + Uy

Al &S a, s Zit = Xie xid) " C i1 = Zipo1,dig) " 0T 55 &
S bl Ty w50 51 (R K7+ Mg) X1y b SOB 517 45 0 Ky X1
(oo = Xip Xit,da) " i Vs S By = (Bix) Bixer Bia) " <500 B,

Wb g ) osen Oy (oo 1) (V) dayly Lot el Oyl ol
Bi (Gie — vit) = BixXie + BixXir + Big + Byt (Y1)


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 doxio V£ 1 00 o lod 10 098 / SOlaidl (& jldhe Doliis [11YA

a1 Xje s Xie w53 5 Xip 5 Xit o Kir oo K23l on OISl sl o
@lFsn o 080) Tod 5 2 S 5 084Y) \ilag Gy S e pal 3 T F S sl
O Sadly Dda ol ST (slas, 55 08 e O ‘LS*"-'&L.J‘V-“ Sladds e 5 L
(I o 3 dms o 0L Xy 4 X 51 oo dily (slasy 5L Lo cla e 31 4 gome 5
Slle & ol At 5l Kby 50 i m K sl e kil (gl lkien Ol sy Xy
ol G (13050 250 308 Kip Jde 3 by i87 (sl o VECM (glbas s
5,8 A alesT 3) 50 ol 55887 a Jda 53 Ll5 oo e Lo i

S Gl slastk = oKy 150555 sla i pled o3 it 5257 (gladube 55T 1
5 Jo b Olejen b o5 o e8I X = (Xop Xigy ooy Xye) " Slank X 1 55
(S 0 ek ) Dosen 5 (V) daly ke ol 6

Ai(L, D1, q)Zic = @i (YY)

for i =0,1,2,...,N

QT DL 4{
Xit
Ai(L,pi,qi) = [Pi(L,pi), —Ai(L, 4], zie = (xlf‘t)»
it = ajo + ait +y;(L,q)de + ;e
S5k
Zit = Wixt, i = 0,1,2, ,N y)

i 5 Wi 5538 055 G055 b oS Conl (R + ki) XK oy sl S W 0T 55 o

g ) Dot BlE o 1) (YY) dlaly (5 g8 adasly @ 4 55 L .Sl 0l

AL(L’ p)Wth = ¢lt’ i = 0111 "'JN! (Y?)

' Johansen
" Granger and Lin
" long run forcing


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

WALTL.OW™ Sl piio p ooz (SOLadl w5 SS9 (83105 31 Ol a0

g o il 5 g Sl pp D50 4 0oa b X I VAR (D) e sl 62 oo 5

G(L,p)x; = @; (Yd)

0T ys oS
Ao (L, p)W, Pot

G(L,p) = Al(L’:p)Wl , ¢ = <P51t . (¥$)
Ay (L, PIW,, O

Colal S 0T 5l 038 Jo 288 5L g 5, dbwy 4 0ly o 1y 353 VAR Js
28 oalil Jute (gla it o BLISI ooy g 53 ST AT b alonn b i oy

S S pd 4 6 S Jie (gl e s e 0L STy wls VAR (gl 5o
ﬂbj\)ﬁw&joaj\jéﬁ&\j\w)j&})\ﬁbg;{:-d_\jbM:@QL&;
JA’J}‘WJ;02)‘)Ls\.ﬁ6}.&E;Mﬁd%‘&%@‘f\cuﬁwbb)cuﬂ
o 5 53 15 VAR S Sl s s oaeslizal ST 28Tl

xt == ao +0(1t+A1xt_1 + "'+Apxt_p +ut. (YV)

S s okd s Uy = (Uggy ooy Upe) i U Sz s alaly 4 s 05758
53 0T Ol 0T 53 &S Conl Lo Cow atsly e 53 dolas ui b ble Uy Liw L&
A g e G o6 1A dal g 0l DL T (5la )53 53 e Sla e ol
bsysT s blite oS e &Kk gy 5 VAR Jiles s LOVS oo ool 1, Uy s

Lol e, (ST STy o (sl iy el o7 gabad Wiy o8 8 0l
Xy = ALty = B(L)u = X720 e, (YA)

6 1 tzen (K X K) G 5l @,0(L) = X5200;L7 = A(L) 1 oT o8

ol 5y ol 51ABl o sl e Sl aslys (M, M) s Uy b S 58 danl 5 Xy p


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 doxio V£ 1 00 o 3loid 10 098 / (SOLaBl (& jldhe Dilinid [J1A-

S 5505 2 0 S5 s wal s Uy Pl & 2S5 odins 0L (0)) sl o oy Sle
aeloes 0155 o 15 (D)) sl pb G sle cplie | j2 Sl Sl (B0 oS 55 31000 ]
sl b s ol dclous JBT(1) ksl U slasl 3 6l ST (2S5 amead 535 ga
435 255 (oo e S ke Aed b (S 53 (el D 4 i 5750 0SS ol D )
Jde S1.Cd VECM ls Jis & 40 GVECM sladae 53 2S5 Bls gl IS
(¥a)
— ! !
A Xip = ¢ — [ BigXieo1 + BrriXieoa| + @ (L, P) A X
+ qji(L, Pl) A Xi*t/li(]"’ Si)dt + €its
S sl 23 M SSE el 0T Ol
A(L)Xt = B(L)Xt + gt, (Yl')
)‘ C_)[>- LQLA 4.:1..3‘) L;\.)"’ Ju\.ﬂ gﬁ.‘}f‘ ..,U_)‘.) )‘J';Xt)bﬁ 2 6:\.@?— Lgl.hj:.'(l.a QJJ.A gJ‘.’.‘ DL
pls s b el 5 oS e oKl S8 4 Jie 5 pdy e sSas A(L) il 2l 0 0
g o gl Al OT 51 ST 28T
A(L) = X, A(L)T'B(L)X, + A(L) '¢,. V)
Seh oslizal 4l (N slalas 1 delaze glalbs 5l eslinw! gl 4 GVECM s 4
c@l:l.i)'uﬁi.u.a\.b.?Sujl@.?‘_gbd..u)zj:)lswluxxﬂ%jém)ﬁqkdjsj
e S LT Ole Ozl a8 Ul o GBI alises Hlow ls Il
T Sl e Jund (§1505 0 40b b (o g Sm A o VECMX™ Jobe (rens 51 g
C,au'ajy (Y44AM) rdb&k 9 ﬁ)Uﬁ 9 (Y44Y) JM\AJ{. axdlae BE M:M LS‘)Q)]' RG] x;t

3551 gl peoeas Sl sle (T}? Sola s 5l G50 3T Cand 61305 2 03057 ol 43 S 513

' Orthogonalized
" Generalized
" Harbo et al


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

YAV O™ (Sl ki g oo (SOl iy (Sl g (83105 31 Ol a0

Sl il oy S () sbas sl Xjp ol (ol (sla ke (sl 5 dslan )3 el
13,8 o bl g5 e 85 K

x T j S
Axipy =M+ X Vija ECM g + Xy Qi A X +

n; ~
eri=1l9im,l A th—m + Eit,lr (*Y)

ax 5 bodd 5,47 Lgkk:’-c?udabl.:&j =12, ..,1; LgljinCMi]"t_l ol j3 a8

AR = 5 ey ol s3S e sl ol Cas & T (SaBL o Ly, 4
S Gl F GoniT cinss 6313051 1 05057 ol (AXGe, Ay — pip), Ap7)
o 51 g1 ol ] = 12,000, 1y 3l Y 035 o 15 b o 23 0T 5o
il galaie (o (Sican Ll gin ST Il o (Soan 353 (0 23 4 L3 (o0
\};MQJ,@4{Lgi\;,);ﬁ;uf\.(\‘-wo\ﬂjﬁ)u@) ARER ‘olj&ﬁjo\ﬂ)mp
Sl b S350 W bl 338 e assT 00 iog e 3sh B 8 s
oT:,,@)wlﬁﬂ.»f&f\:Ls,\f,'uj&\)\fy,m,gw&uﬂj&g,ﬁc_@w
s Sole 4 il Jlem s sl sls e 1 mie J s sl ne la aidy ST ol
S gi Lo ol S a3 ST el oo ezl s slasdl 30 S i Sl gla obs

AEL oyl slal ) adsl

S mligoslso
Sl e 555 S0k S5 30 558 2 GOl )l Sl ke (030 e 5 4S5 b0l
S Ol bl 055 candllan ol 53 diph o bl bay 528 Sos 4y gy Sl
3550 G e b o Il 55287 2 ol (gladie 3557 2 51 i ol ol dlons 4l 5
Bl enns J i (SO5 ol ) (510 55T ¢ idu nl 53 5505 O g0 3T (glimal Blod 4 1 s
don Sl b Sy o sty WS) S5m0l adlpans J - S5 5 (ADF)
-oij@uW..u,a@af,Lf@GVAR Jie 53 Sler 5 ol (st ls (sla e
WO ga 3T cpl ol ol &1 (V) Jgdor 55 359550 5 Sler e e (gl ol al ;) (sla

(L;u;,u,,,iwj\u,:,ap}i@;\uz,ag)gwsm@ﬂ,;,m,,;ucbﬁmé\ﬁ


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 doxio V£ 1 00 o lads 10 098 / Goladl (& jldno Oolids [11AY

S0 55T ol iman s oo plail o 51 5 12 b g a3 053 5 sl sl 05 ol 5

P ol b e 6l 5 (V) i )3 b 5iS ol (Jsls (gl e (gl dy 4l
Sl gla ) 528 sluad adias OLas J gl ol JoIs sluel  Lilodd [ sels (F) J g 3 s 528
3y50 e aS Sl 1 1(d) 51 skt .l I(A) T gl ab g o (sl s pize &S
JS 3w s ool oty atyy d o slyls b ssd e Ul (6,8 ol a5 0 d 51 e
35 el 0ks LT @ by o VARX™ Jia 505 a5 550 o yl/ A ls ikt &S ola 528

) ol o)y OLES d)‘.b—

35953k § Sle S piie (ST w13 4ds ) GO9I T ) Jeuer

C C C C C C CT CT TS
V8 ADF Ve ADF W ADF V8 ADF RISl
Jlade
—Y/00 —Y/AQ ~Y/00 ~Y/AQ —Y/00 —Y/AQ —Y/Y¥ —Y/F0
Sl
SAVAYAQ | —ABAFY | —A/AFVED | —A/AYYOW VYN | aveRs | Cveanar | —yevvss | poil
SV/OYFAY | —V/VRVAY | —o/ANAYS | —a/esy CRAYADR | —/Av B | SYVEVAY | —V/ASY S y
AMASOY | —aNFRES | —a/ e 9FR | 4/ FYF SAAYESA | SY/PFFAA | —Y/OFYY | —Y/A4¥YA ﬁ;,
Gamen Olowloes tdle
10 S o w19 4dy ) SO0 T @Y o
Ir r EX eq Dp y I(d) el =l Q}o}T
v X v Y \is Y d=0
q \F v WV ¥ Yo d>0 cIT ADF
VY o s 14 v v JS sl
£ VY \ Y '3 £ d=0
A W Yo 1% 2 v d>0 cIT WS
VY Yo s 194 1% 1% JS slaw
b Y v Y. 3 d=



https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

YAVLIL. O™ (Sl ki g oo (SOLadl iy (Sl g (83105 31 Ol a0

) Y. Ye V6 v 2 d= c ADF
. . . . . : d=2
\Y Yo \i4 \4 Yv Yv Jf Sl
. ¥ . Y A ’ d=0
\Y Yy \i4 WV q Yv d=1 C WS
. . . . ' ' d=2
\Y Yo \i4 AR} Yv Yv Jf Sldas
Gazes Olewloes ¢l
I S piie a9 4ly élhogajT W s Y Jou>
I r EX;, eq’ Dp’ Y Id) | @y | ososl
v \ . A} A . d=0
Y¥f \14 Yv \# AR} Yv d>0 CIT ADF
Yv Yv Yv Yv Yv Yv Jf:lu\.ﬁ
o A . \F Y . d=0
Yy Yo Yv ‘W Yo Yv d>0 CIT WS
Yv Yv Yv Yv Yv Yv Jf:l.bu'
. Y . . 3 ~ d=0
\ Ye YV YV A \ d=1 c ADF
. . . . . . d=
Yv Yv Yv Yv Yv Yv Jf:h\.oﬁ
. . . . \ . d=
Yv \i4 Yv Yv Y# Yv d= C WS
. \ . . . . d=
Yv Yv Yv Yv Yv Yv Jf:h\.oﬁ

Gamen Slowloes tdle



https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 doxio V£ 1 00 o ylod 10 0390 / (SOLaBl (&I Dlinas (1AL

ol o dzmaan T (1) )55 50 5 Sler b pite don &S ias o 0Lis (V) Jsdr Lo
Wl e pte ool 055 T(1) 5 SI¥s Le0se5T o) Jsdr 4 s 5 b ol slo i U
SV o 5e3T STUDD) o5 5 e 3550 03 o 45 das oo OLES (V) Jgdr (opimpas
S 058w Ol o g DlWllan K5 5l 65 mar s s sla iz 035 1(1)
Sl 531y il 38055 015 r el ol e (1) claats ST (6 U ke ST
538 e b e Obe (Salles Loy gy S $130 Sl ool sladile
sl o T(1) a5 5l el 6 SASE LL S L Sl 5 (il 5 s sla e S
0 o S 5 Sl e (S Szl 53 1y il gz 38055 Ol 5 o0 0l R
W28 8 S a e OLe  Sealilen Ll

Sl e 5 (D) S5 (sls ke (51 aigy (slaais g sl AIC Hlas Lalol  dw al> e s
Jad 555 00 und 65558 Lol VARX™ adis 51 o ¢l (@) Sl 5 (o
IS 253G 5D 6y he STis oS ol S5 45 S S = ol (F)
Llods s 8 i 53 ) oY Usles S ja 655 slade

Sogas” ol VARX™ sy Jow dug (Srdddg dluwi £ Jgu>

qi | Pi 258 qi | Di 258
\ \ 585 \ Y oot
\ Y NUEPW \ \ Wzl
\ Y I \ \ Josp
\ Y Crekd \ \ 5Ll
) Y s sl 2T | \ o
\ Y Ol o \ \ ke
\ \ 558 | \ 5
| Y & g \ \ A
\ \ s 3 \ \ & 53!
| Y RU \ \ ol !



https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

YAOLT.. O™ (Sl ki p oo (SOl 5 (S g (83105 1 Ol a0

) Y oS 5 | \ ol

| Y Ol \ Y sFr oS
| Y o7 \ A sl
- - - | \ &S S

5 Sl e 5 (15 Sla e sl g Slaals 2l Sl 54 Gt 5P Slaoled Gl Sl 1L
el ol s (A1) SGET SVl jlne bl 2 WaaiS 5 slas dizas ol 55287 ol VARX™ Jate > Sl

reila s 355 0588 Lol VARX™ sladde 6l » ang laad s slins a1
» Sl s el (5 Gl e Dl Saalilen Lalgy L bayls p sl aeis g
2 sh g ad 8,80 55528 Lo VECMX™ b )l p sl meomeas sladibe o )l
il g Lo 5 1oy laT 5055 oldie S e o bl O s o 09031 0, leT 93 3 s,
61305, Ssw S5 L oladde gl (Y000) 01505 5 Ol ey Loy 45 ol okl slgiiy
o bT ol anlllae 5 Llal dnm s e Sla gy 5 el T 31 Lo, b s [(1) Cans
S S S 4 ge sla S 55 o5 s slhhe o T L lie 531565 ,8 n ) S eslizal 50
djsx;,u@L-_;;,:.;&_.ﬁ\:w;Lw,ogﬁdu;u@éde,j.,,);,;)ug,yﬂ@,,@,u;;l
5058 oSG aalllan 51 O (sols sime o 53) 0505 Sl jp3lie e s o s &
Jsl Jolis (5l aigy sboaisy sliw AIC jlas ool LlodsT Cosa (1438) 01 Ko
S 5 55 slan o s Sl el s APOILLy ica oS gl dhslan 533,555 5 Sle sl e
Sl ol osls (o iS ads g

Sl 05Y cdabs vty dbe 55 $osiS Lol VECMX™ sladde 5,57 5 51
Ladie cpl 515 2 4 b o g S5 SVlee 3l oeT sty (gladiboy JU v Sores
o )bT Olgie S (LM) "5 8N b (o5 ,m0 0 )bT F adens late cpl (5l 355 oy p
» Lol VECMX™ cbadas &l 05057 oy ml s 4:34,? gy "‘”aucwt LM"

!. Mackinnon
*. Lagrange Multiplier (LM)
*. Modified LM


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 dsxio V£ 1 00 o lads 10 098 / Solaidl (&l Olidxs [11AT

A 550 Asles 5 55T (6l odd acnlous O505T oWl 5)l5e ST 5 das e Ol H5ES
phe o 5 s pl el (O (g)ls e mhaw ) dboge Slpm Jlis I S S
S g e g (S el 53 iy U o Srans
Sler sl 55 () )52 ol )l Sl ite & Sl od (05 055
Sladde 3 (555 ol s Cand (51505, e 53 Sdedih gla eyl 4 s ()
oA (0880) o 5 2 8 5 (198Y) il 4 5 LSl (il 5 e Sl GVAR
255550 F1 68 o )l ol p IV @illen Gladie ©aplr 53 s (21505
~e 58" 3,555l SIS sy Jlamt Lol 05l ooyl s s 5 Xy 4 Xy 51 ek
Sl iie 21505, P36l oo 03051 K S ol gite ) ize o) Olo 4B gl ke
5 sl 5 088N Tl 5 Loy pliodalin Slex loiae 5 65558 ol ()
5 Sl Gl Cuas 915050 00T B Sl edd (B me (1A9A) TOILKs

o 158 () Jador 53 o i by 587 5165 n gl Sl

S 9 (I S e aro 21509 9 lebg,.oj.f aW.o Jyu>

B piio 315 B 4 bga o 00T okl Sde | 40 . .
oil, | I | 7 | eqi | EX: | Dot | yi | oo | ot | B P4 %
/FEAD ViZAtd Y/NFO s %Y/ FO Y/YVY s AVAMA) /N AA Y/VAYY F(v/a¥) YI|Y gf:b‘jjT
«/0AVY AVAV.SYA) VY4 8% \/VA¥FAQ Y/ OV Y/PAQ 5 ARAS Y/£200 Feeav) \ \ L:Jb:....l
V/40YY JANY Y Y/F\PA \VATA'A v/ FAA Ve/YYA VAYYF Y. 4484 F(v/ay) Y \ J{_Jf
+/YA4AA V /048y \/VYVF V/YVEN \/VYYS \/bFas \2AYY Y.X200 Feeav) YUY [NHy
/0404 \/0AAF INAAAES Y/\YAQ Y/¥a87 Y/\ 2 A\VAYAR Y/#400 Foeyen) \ \ o
Y/£YVY V/ENEY \/FY§ \/FAY] \VARY A\ AAN) A\VAARYA Y/VVe F(w/aq) Y \ g;l:.&
/YA VA4 \/f44¥ +/FYYY /YFAL \IYEANS /A OA Y/£200 Fee/av) YUY s
AR +/F24 Y/A 'Y \/2YAN JYVAA V/OPVY v /AYAY Y.2420 F(waq) Y La

'. Granger & Lin

" Johansen

" Harbo et al



https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

YAV O™ (Sl piio p oo (SOLadl iy (Sl g (83105 31 Ol a0

VAANE | OY/FASA | /RVYA | OVYEYY | VAFAL | AN | /AVEY | Ysane | FOrn e | Y Y | sl
A 4'A A EO-YN {2 Y o C OO IRVAR EX O IRVLR D SO RY7-CN A2 N VAR WP B w6\ ot 0 SYQVATER o 20 N T N IR
CAIYA | AVEA | YARA | /YR | /0YVe | Y/OFSE | AFRFS | YAy | FOA) |y Y | s
YROY | VYYFY | Y/RVOe | YMAY | F/80%s | /MAAR | /ear | Yfeas | FCRAY) |y [ d

sFT
YAORAY | /D | AYEOY | VYYAY | Y848 | FeQAx | ARY | YRSFD | FRAA) | Y Y | Sl
JVOA | NS L AYAYs | /YA | NOYA | e | yevEs | YARE | FOen) |y Y ] eSS
VEEYA | VADY. | o/PAYE | VAFYY | AAFS | INSIA | Yy | Yfsas | FOAY) | Y [V | s
CVEYY |00V | OMY | S VERA | /Y | /Y0l | AVASA | YEses | FCRAY) | Y [ Y | s
COFAY | ARV | F/FAFE | AYEY | V/YFNQ | YYAR | YeqAMA | vsans | Faene) |y |y Iy
VEVED | VAVAS | Y708 | AAFAY | /0% | Rrar | pey | ovsass | Foa) |y [ | s

sle
OAYY | NSYY | VYAYA | /YENS | /YAS | APVOR | ANy | Yfsas | FeRav) |y [

et
JAFAZ | e QAF | /RSN | YEEY | VO A | /YRBY | OVYVAY | YeAss | BN |y Y | Ok e
OV | /EYVE | RNOF | YEY | ARy | AREE | ey | ovsase | Forad) |y [y | K
VEVAO | VVAYY | Y/ AD | WYANY | /e X | O/FYEs | e/eeen |ovarsY | FONC) Y Y | e
SO [ VR | YAYY | NRA | YA | YeBA | YOAVE | YFRes | FORAY) | Y | Y | e
OFYA | RN | VYA | ARAY | JAYOA | VYAY | YRS | Ygass | FOA) |y [y |
08 S ) S Vi 2% S VLY 20 VR AR IREVRR L\ IRVA U BR V7 Y22 o R RV N2 S B A ZARR D IR T IR T PR g
VRAVY | OYYEYY [ OAYe | ARNEY | Ay | YRS | YeAer | rarey | FONe) | Y | oS
Y/\OFA x x V/FFAN x VAVEY | VEA | ¥aAre | B |y Y | T

Sbaiy slis C 5 ) 5P sleolel Lol s 23 07 (5 )l5 sxe Ck..ﬂ 03 Sl palie L Gasee glaasl s le

ajjjsjiflbb‘AIC)l:MwLAﬁAfJ;md)\yL&?6}):@%—@)B§uﬂj&élssuﬁm§\ﬂ%

! O, 6)\5&&.&)),&&@}3) EW.XY) :"*C,.AM.G .u\."‘c-\.fbg‘f:ﬁ

o 4t 355050 ST 348 25 8 4 Ol 5 oo Sl polie b gesT (glaolaT dnslia b

f}«e&).ﬁ .J}.fn J)*b./. dw‘cb)b Ja‘jw;ﬁvbe;ﬁW&JM&bd)jjdb

)‘J.EAL@;TJ‘J)_}&\V\).>SCM«A\GM(ABu‘Q}A)T“‘V:‘Mcu)j&fupbfjb-éhﬁh

080 Ao b pl Pl 5 Sl O (G513 fme peban 53 Gl Slie I S S 0 g0 T 0 LeT

&‘)d_}jﬁ&‘?ﬂﬁ LAQ}A)T)\ S48 \Y )Aﬁéch}{uﬁ)é .Jff: L) ub‘jwau-:&é&b



https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 dsxio V£ 1 00 o 3lod 10 098 / SOlaidl (& jldhe Dlids [11AA

130352 Ao 4t 525500 53 Lok 030 3TAN 51 55 Gler Sla it 35 50 53 355 o0 25 Cind
e 5l S 8 0 g03T )T 805 3,50 VF 55 5 3550 35 O (S5 e Tl 53 and
2B o g o 53 358 5, Ll g ool und 21505 2 A bl pl 03 52 b g e S
G4 2550 53 S 855 15 Sler 5 ol e kte Cnd 203 553l o Sl
Sl g B2
el szl (g ludde 5o bl Plas 51 S ol le glaiaSla slus ) Jloz|
o o Alten 1 51 53 GVAR ke il o I3 5855 (slaismd 2550 53 ezl i
(o sl bl 5 sl Jomie) o 3557 5 (sla el 6okl S ol p5Y aalsl
b 8 S84 OgasT iz bte pl gl 355 0501 bay i8S ol VECMX™ gladas 5s
LS (V48T l S5 8 (CUSUM) grazs § samme 05057 (1) 51 Ll jle o 555 o0
0313 0Lis PR ppsq slei 8 o )bl ol "lay o ks dens 6355 oo 0315 0l Py sles
g5 05T (1) 6355 o 031> 0L Nyblom sl b & (V4AR) Tp s 0 53T (Y) €355 on
i3> S 05037 p Jazio polasl (sloy 53 &G (6ol (CSls) Lot L7 I g2 LI
A opilas Y Sols iy 0505 0355 g 0315 0L QLR sl L oS Wiy o3 55 (V484) 7l S
s Ul 0ga3T 5 358 e 0sls Ol MW sl b oS (VA4F) 5 0 5 55,0 5 (144Y)
0313 3Las APW 5l b 5 Sl 0l slgiies (VARF) S 00 5 55l by &7V ol Jaww 520
g5 GL0se5T 5 pskab Os03T 6l " bty (Glaenl @ pslis (Sladinns ¢ piman 355 oo
s MWropust QLRropust {NYDloMpopyse slasles b S Sl ok (3 me I g0 Al

. Cumulative sum

. Ploberger & Kramer
. Mean square

. Nyblom

. Sequential Wald type tests

. Quandt

. Mean Wald

8 Hansen

°. Andrews & Ploberger

10, Wald statistic based on the exponential average
!, Heteroscedasticity-robust

T N N S VR SR


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

VAL O™ (Sl ki p oo (SOl 5 (S g (83105 31 Ol a0

ard p Jolae 5315 b mely S a4 53T (pl den s n pasein APWiopust
Oge3T o)l womilin copl pls S o 05037 (ol CuSls 3 p) b al)l LS pute
S s 4 5 (Al jatte (5)15 gan o K )3 odd i Sl i S| S S
PKayp PKep boseiT casdllas ol 55 . WSWL 5 558 5, Lled o )kl
Gl OB v » g APWropust s MWropust «QLRRopust NYblompopyst
Ash o 4 8 54 by 48 ol VECMX™ gladae 55 0dd 3,57 5 bgmw 55 SV¥slae

C,.w‘ ol Ajb‘ (9) J)J:— )J LS)L'I:-L«J CJLJ g,ﬁ.k:?aﬂ LsLAQ}A)T GL’?J

Gl O OgeiT A Jua

6)‘3‘5#.0 th -
g0l
a =001 a =005 a=0.10
$/19Y]. \#/\N. YS/FV. PKgyp
/Yo \A/FAY, oI, PKgyp
IYELYA VO/FFY. Y /087 NyblomRObuSt
A+ 47, \$/4Y7 Yo/, OLRRopust
VYO VA/ASY, ¥\/5Y, MWigpust
NAY. /s, Yo/, APWropust
OA/N. \V/f. Y#/047. L g

G glaal, s e

Sl e 31ad & s 55 L) (S 85 alslan VWWF (1 y S (a0 g 3T 515 0 sae 5
L;lja‘cdlﬁt{.wl;&)\:@m&»Q&ﬂ@};,.@\o&@;)gy(&b
-LFM Clﬂ.u) C,.“> d'jﬁl»f-’d B RGO P A Wl>u (\/ 30/ ) '/) ‘5)"’&5# ;,a.lbua C}Ja,w

S dIs Jho aws b 3ylee 51 deo s YO 53 Lw ge jsba 0T ol (V07 (gl


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 doxio V£ 1 00 o 3loid 10 098 / SOLaBl (& jldne Dilinid [114+

Lo bty <V (6313 gime pelan) Sl il 53 ¢ olin 3 S o 35 15 s el
- e G0 9031 0y gl 53 558 o0 35 W el )l DL o and b 55 ge 5l s 3 DA 55
LS o b ) s promad SVslae gla sl S5 5 0 ge AV 3 Lo g ) sboay iy
@L:j(_):y.:L«:..c\J{Bﬁbj6:))TjC)‘}/:l:uL;uju\)ligl,?&up}.a})zdslﬁcd\jt{
S5 g )b T lablizul o lasysT

Ol (SLaBl T (Sl ko g1 oy (SOLBl Ay (SO 9 1 1. 1,0

Aoy oS pb (M8 1 Olse 5 GVAR o oLy S 5s (onp lp ism 2 5
58 g oabinal 8L oan ST ST 5 5100 s2lal ST (gla ite o (s3Lal
2> ajite odd 3ls la S5 o Cal e ol ST GRS Ty 500 4Bl and g s
Sl A8 or i T SllST ol e Sl (e b 4 5 I Ses
SC_,...«\;SQP'Y..\; ST RS Mjbd.l:&u sl 5}& Obojer SIS Oly
LgLa:..Ub.jcéliv.:.u.?au.fp'agu':;fl}ci}:;;v\J:.w‘QﬁéhgjjTﬁgd\M6h>)}TﬁL;l?@
o1l G Jolas e 6575 3T ) 0 Il b0 1S 6T 4 b g e 407 Ol
asls 5 GVAR Joe O gyl 53 O 5 (o5lal ONS™ (sl jiis 0 o (63laBl Wiy 4 Hlms
(mly Jols Lallil A g sls pkie  Sed e S e i (M) B (V) sla s sed 558 oo

s e iy Olpl (g8 2 Dlisle 55 F 5

0.008 -
0.006 - cmm————o
0.004 - ,r" S S eeammcee T T
-
0.002 -
o , ’4 %
-0.002 - —

0004 Scmcmccc—————
§-~
-0.006 - Ssao
-0.008 - ~----------~

-0.01 -

¥ A Y Ve Y. ¥ YA vy ve o

o (19 Mg b Cado &gl jlre Bl uil G 4 Of gl (Bl g paST19.Y 51905


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

VAV O™ (Sl ki g oo (SOl 5 (S g (83105 31 Ol a0

sl gl (ala) Bl aans 4,4 Sy o @l g éu;),Tﬁﬁgmb.ﬁ}k sasl sl
Lgbéf.\.a)\"/.clzd):&ﬁjﬁgfjiﬁl&ﬁ@tﬁblMBE@M&%;M‘(JW)&‘U}z\C' () GL‘)

Wl ok 4 S 5 53 ) Jslan el sl 53 Lyl ST sltad tias e OLES T (0140 5 pl0

S S 55 00l ly W5y e Al Mg 4 St o5 58 ¢S5 ST 51O s ses
oL g ke SIS (Sl opss gl 5o e (s el A (51 ST enT
2300l J=ls GL..a NEYY u.i:a Js 4oy 95 lunl y3 oS Sl S s pl el O ) JstDs
Dol 31 dals ¢ (Ol sagmes 5 OVT cpiile) gladansl s 5 (glaslo o LAY D3yl 4 el 5 o g
Wy 550N b slags oo £,5 L 5 )93 damlsl 53 1 ¢een Ol Sl LIl )
sas 51 (3 pan) 2l YIS Slayls 0T o 45 SET O1nl s sl allsb il 2als
W5 5 o s el b A5 giie 50 0T dom o8 b o 21531 () (ool 5,0
) e (Sl o 4487 305 blizal 5 glaty| 015 o st 53 Lol Ol ) Jols Sl
G (g pile dals (¢l 6“’;’-&;’5 ij& Lo Il Sl s oNT eebe 4
,'\@L@L;wts;,\;)\,u:i\p\ﬁuigwo\ii\);.g,:u:.atfwc:wd;,ﬁfgs
T o Sl 4 D315 g slaelbio 515 01l g (6l 615 8 okas 1 SO &7
5 o S LAl ud g e 56 Sl gV gl 4 i WY 0 o Kl
ol 03 305 Lz 1 O ) Sty L2l

Hadlps Dolad 4 Ol !t g iws s Cel (63 YoV » Jla 1 (gslaidl LSL“V-LJ"J 5T
S S 85, kel Jials &5 a5 Olpl 8 Dlslo fals a4 e gL I el el
Sl Al b lad,l ple s 55 Ol Jby G500 (Sl il 5 Ll ars s
=z YISl 03505 L1 e 2l 53 Ol 2alS @ pldl o)l gan 55587 aSSniT
A0l 4 S o e Ol e o5 Ll e 5 L 5 51550 lie LY L )
$3Ladl 5 o o Ll 5 e b e e 0555 L gy ol s 8 iy (gl
AR 0T s 7 3 8 i 53555 Sliale dolie e S (SG Olse 5 01l 5558
il e Ol Js s Lallsl ol


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 dsxio V£ 1 00 o lads 10 098 / Goladl (&l Oladxs [114Y

0.016 -
0.014 -
0.012 -
0.01 -
0.008 -
0.006 -
0.004 -
0.002 -

-0.002 -

o 19 M8 4 e 0 slure Bl 20l K5 & Ol 1l P38 E 5 19, ¥ g0
@b)éh@\élﬁ(dlﬁ)QQMA{J@Q&KUGUgPlQﬁéu:)}Tﬂﬁ\:{x@B.JLAJ;L&LAA:&L_:J;LA
((‘Hbj(“b 6\#5«\-&)«'/cb.—tjb4.]9);1.&gﬁw‘ﬁ)}:uL:o.la‘Mbﬁﬁ@&)}d})@‘(d}@)dh)}bf' G

Al ok 45,8 b5 3 Ve e Usbee el g (81l 5 Lyl S sl diss e O

A5 4 ot &S 58 sl Ol il S5 4 Ol 5l 5 5 5 S 15 () s sad 4y a5 L

37195 S e I Ol s s3leze Sl (b ST Sl it o)l gen
losil 3y Sl O g0 40 (Kt e 2131 ) 625 87 s 55 0o 1) 31 593 s
S35l Ol 4SS T Sl st )3 0 et 5 505 4Bl oy gy s 005 5 SRIIL
S e 5 g2l Gla o o 4 ar Bl 5 5SS 5ol s A dald o)l gen AL e ) e
A Olge 4 OT 51487 55 al 5 byl ple ol 53 by 250 2als el (65,1 sladeT s
oz ORI LI s g sl (K T SYs 51 &5 5 ool Dbl G b 5 sl s e
2358 (S (2l Al ) as e il 3 oTc: @3 0l g 3l Slads 5 YIS slols
Olejar (21531 L g ok S L)l plu ol 55 Jbs 6l 5 el Odd 500 g 5 cor
Sl 5 (B0 S50 51 S 5 e F14S Wb or Db 5 55 Olpl 03 Uy a0

Jole 33 51 B 0Lnl 55 s il 5 gad Blial 015 oo skl ams 53 23,8 (oo 5


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

VAL O™ (Sl piio g oo (SOLadl 5 Sl g (83105 31 Ol a0

o 50l Sledst 5 YIS gLl [l L a8 wab e o5l sladaT s 2als 5 Suus
S a Y bl o SABOInl 53 e 8 s SR e 58S S el 5 Ol e
22 p08 F 5 ropan oLl ils alS Ly, ol s e (b Ol 55 o)l sen Sl
e sl 5o G13,305 005 oy LI ey 155 oSen - o 5 L
a s Sl g sl (Saly 5 8 oS jolo 588 OSS Olse 4 Ol sl
Liy Oleds )3 gz s JB R (ol Ol V.p-cd"\;,\, 3 slabeuly DY suemw

.b)‘b ()}3) L;bLa".;\

0.005 -
- g, - -
0 le=n ~ - -* -
S -
-0.005 - Saae—"
-0.01 ‘\_-/—\/
-0.015 =y
\
-0.02 - N
\\ ”——‘~
-0.025 - \ »° Ss
~ ’ S
\~ - ‘\
-0.03 - - Seameee-
-0.035 -
¥ A 'Y \ 7 A\ Y¥ YA vy v ¥

o 19 Mg 4 o o5 b e Bl ool U 4 Ol gl B pd D y3lo ST ¥ sl5ge
@hj&h&\&‘ﬁ(dl:ﬂ)dliﬁu;AJ.JAJE@JZSUGUgﬂ\@ﬁéh:)}-‘—ﬁﬁ\ﬁmb.ﬂjl‘5LA4:§L_ZJ:'-LA
((1ﬂb}(106hd§4¢)4~/CJM):419};]«;5):#1@};uwlwbﬂﬁdﬁuL}h})@l(dw)@o”;ﬁU~

Wl o 4,8 k5 3 Ve e Uslee el g (gl 5o Lyl S sl dias e O
G:&J}Q\)shpjﬁ@éb@j@@xéfﬁ&j\c(?’)ﬂ:ﬁ@@jl{&it@
po!;dﬂ‘&)\;ﬂp,“u%‘f@u@@jsp .C,.w‘di;ﬂa)\}a.b QLA)'J}L): Ol !
(olal Wiy als Eelojlsan Ol ul 5 cpr 58S (GHle daly sl Ol oS Ol
5o sl el OT G,k 5l a8 ws sl Syl Slds 5 WY Gl Lolas il 31 Eel,


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 doxio V£ 1 00 o ylod 10 0390 /(SOLadl (&I Dl [114¢

b b 3l s g 0353 by Sod (2alS 5 01 pl 55 (Sl )5l 4 e 5l 5 Rl
5 s LAl g el dals Sl Y glow s WYE oKl L S
(ol (o Blusless 8 oo (s ol s bl 33 s 315 o ol 01 45l 0 2alS
233,18 o b s W5 Dol Loyl 5 Ol i el 8l 5,0 55 U G
3900 JBSl g Wb oo RIPNLAE ws) s 4 (b DLl 5 ey acad () Ll
9 uy‘f&‘j Lol &‘ﬁ‘jbﬁ)&ﬁ \,3‘) .\.J:L LS’LP LSL“W M))‘ML&W{ Al
-t s L) iy Sel g Bl 5l 55 ool YK gl Lol (Sl Sl
S5 4omi
Ly &S i MG 1 Ol ) g Sl 5 L ool S dlie ol Lol ot
Q&%.Ml{@o‘ﬁ‘ﬁﬁ@‘))bj(}jcébw‘-\.&) sla i 5 e (oLl
u,'&.é)}: Jde .ol ol oalau] Y YY — 144Y LS'L‘) aj\{JD GV AR u‘.)’ C_J\:AJ)‘ bj.,d_s.a U’l‘
el 350 oa Jalb 1y Az Oyl (65105 e (51578 AT o7 Slgr o 5L VF Lol
s W5 4 Cte oS jlae Ol il &5 0 01l (als A5 ST ekeT s 4 il
sl e Dode Al 53 g e Dde ol ST 55
f@f\)\ébo)‘jbLg\v\;‘.o\)bﬁ&‘bﬁl}-b&:‘j&‘)‘ﬂa#'\-bfysf&
gl 035 (Sae s 40553 il 53 8 ol s ol b 011 J s Jallsb S 5
5 YT il gldanly 5 Glab,w Y Silsyly & (5 o 53 Ol Jsls
Lo 25 35 L 50593 Lol ol 53 10 fstean Ot (ol Lalls b 5 il 531 s ¢ (Ol gt
(gﬂ)&wdu‘ysu;,ljQTGJg,;L&To\ﬁ\pG\;buﬁJuU,\g}:ﬁK.\sb 5
o 1 SAlL A5 e 50 0T et o7 il or I3 () (50l 655 ekas


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

VAOLT.. O™ (Sl ki p oo (SOl Wy ST g (83105 1 Ol a0

e oyl gan (s A5 4 e S5 s Ol il G 4 Ol g8 S ST
Olj@b;\j.swjﬂj)ﬁ.@r»ﬂ\p‘QOlﬂljadsw;lu&quéle.C,.w\
025 E5 RIA L (bl Sy Sl Ol 4 Sl o 1L el 6235 i s
a,\wup@,}mu;)\wlﬂ\&;t,ﬁ;T;\@g,guﬁﬁﬁ\,}u”mug,ﬁ&u
Qals (5ol GlataTys S pds 5 (olal Gla o o5 4 4zl 5 5588 1)1 oA ale
bt 5 WIS Lo o G130 4 Il Wl bl il 53 Jly 250 el
cadly Sl )l g B o 535S (s (Rl b A 5) as e (10T ai a5 Ol (s 5
05 A 002 53 ds 4l e Olojen (BIEIL 5 eds walS bl ple plp 53 Jbs 000 &5
Jole 53 5 06 Ol nl 53 ey s Il 3 se blinal Ol 5 pe Hsbl ams 5o Al 0 DS
e Ol Sleds 5 YIS Lol il L &S dib e g5l slaeT s S2als 5 Ko
Sap¥ bl o A Olnl 53 008 5 GRIB e s eSS L A S Ol jen
23 P25 FF o oDl ails LalS Ly, 2 sl Jl (b Ol F 5 o)l sen Sl
5 0Ll SYsls Ol s ot arlgn (G13505 o5 oy LI ey gy See o 5 8L
sl oy oz 3BV 4 Yo XY Jlo 53 503 do s # (630e V44 Lo 3

(i ol an b3 I sk 53 01l i b Slpslo p e (ABls 5 4 e S50 S
S alayly 315 0L JalST Olabol b O 5 gm ¢ b3 )13 503 53 )3 0k S il 4 e 11 .o
AR OT g 55 5 o5 FA oI (ealasl db) el el ojlsen Olnl 5 iy 55iS
s WY Gl Lo il el Ol ) 5o golasl L) ialSsy dale Lo Jg 550
B a4 a5l s B0 6l Lol 0T b 514w dal s Jls )y Sless
S BBV (Kol 8l Di b b S sh e 02531 L) Dld el 01l 53
B e Slysle eS0T s s s Jall ud g aals dals o sl YIS (glow
Al r SRl (28 2 Dol 53 O1pl 5508 L e I L35 el

5 S12l5 Sloske LY miy g sl olasdl 0l 5L L L, sl 5o golasdl As) & 5

Sladi s S eolial b W3l 5 n dnun 5 b 53 Sla) 5287 il oo Sl Bl (ol IS0 ¢ 03


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 dsxio V£ 1 00 o 3lod (10 098 / Soladl (& jldne Oolidxs [1141

(ol e SOl o 1y Sl b o (s o 5 05 55 (YL s ¢ Jle Gos (sl o 651
b ol S5 GhI s e ol slaadlils bl ol sy S
3550 4o 5 Ol ) Aile dre 5 - 53 Sl 5557 6 o s

(513 3Bl L O sbamdl odins L5151 & 5 457 Sl okl o)Ll OIS sluasil ol s
2350 5 S ps oriete 25 slal S BB b 3T Gl F 5 e e 5 ol
AUl ol sleeS 5 Sy e (galaml OIS gla e 5 Sl O3 5L L bLs
ﬁj)sé,,bM.csd)\s@)usﬁéudus&,&;t’uwauﬁtﬁ@)ug,u;
ST Syl S5 OBl oK Ol g 4 Ll e pdy Collamsl &

Er By oy Olasil 5ol slag 5y (ol glaes i Ol S 353 35 3558
3 5 9 S g D S o Iy e )l OS50 b e Slalad b ) il
Ol sn el ply S (oo sl (28l 551 #5550 1 p3Y Dlei 4 Oollanil Slags 55 5 oo
Lo g il 5 o (ol Dol a3 YU 1 SU )l sladS 4 SIS ST ST 0L
Al 2l Ay Ollanil 55 ¢S

Laol&y 55,8 5 otls Lol 457 350 0 o ghie &S5 Ty Oollanl sla 5 o
g 3l 55 (Bl 2al8 &S5 Jbm cpl bkl 2alS” 50 5 5 Gl s @ (Jsls 150 o
sliws a8 5L slaml &K s das o il ol glasll pa 1 eSS a6 bl ¢
Lot P Gty ol S o Sl 2y 5 BB YIS L 0B 5 3l sl
b slasdl ¢S5 53 ol ol 358 0 aie 45iST s Glols 2alS 31 o 8 Ol 4
03 Jole > S on ol Sl Slage 55 4 S |y (6 e &S5 p iy Ollanil slags 55 5
s g Cob 5l 5 w5y e sh o I s b JB e YIS OT o 8 s 3Ll &S
b (5la )y 587 53 a8 a0 LA ualin ol ks ol |y (815 les Sl o3l OT 5
Ol 4 1) (6 g salasdl DS (s b opl 51 g ol &S 0l Gl ¢ 55l 35 Dk L

..U)}Tu,a


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

VAV O™ (Sl ki p oo (SOLadl 5 (Sl g (83105 31 Ol a0

SPLil S Syl 5 Syl 5055 o slas JUIS cbaslamdl 4s 5w bl 51 S

12l s @) Gl Y GlaaT)s (Dliolo Gy b 56588 8 & din ba) 555 oy
JEI L pmly oS 5 51 (3L Ll 5 o Ly 5387 55 (5ol a5 o &S dSin el 1y 3 5
e yi 5 (Jols Gallrbad i Al ey (ool Luls) o b S laeS 5h Ml
Gl 5 gla) 5287 sLal it )3 5 555 a5 5EST 55 o Sl R el Lol

21 e 3


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

124104 dsxio V£ 1 00 o 3lod 10 098 / Soladl (& jldne Dolids [114A

References

Afshari, Zahra and Amini, Tektam. (2011). Investigating the relationship between
bilateral trade intensity and the synchronicity of trade cycles between Iran and
ECO members using a mixed model. Quarterly Journal of Business Research, 61,
81-111. (in Persian)

Arora, V., & Vamvakidis, A. (2005). How much do trading partners matter for
economic growth? IMF Staff Papers, 52(1), 24-40.

Baxter, M., & Kouparitsas, M. A. (2005). Determinants of business cycle
comovement: A robust analysis. Journal of Monetary Economics, 52(1), 113—
157.

Binder, M., Hsiao, C., & Pesaran, M. (2005). Estimation and inference in short panel
vector autoregressions with unit roots and cointegration. Econometric Theory,
21(4), 795-837.

Bordo, M. D., & Helbling, T. (2003). Have national business cycles become more
synchronized? NBER Working Paper.

Beetsma R., M. Giuliodori and F. Klaassen (2006). "Trade Spillovers of Fiscal
Policy in the European Union: A Panel Analysis . Economic Policy, CEPR &
CES & MSH, vol. 21(48), 639-687

Gakir, M. Y., & Kabundi, A. (2013). Trade shocks from BRIC to South Africa: A
global VAR analysis. Economic Modelling, 32(1).

Calderon, C., Chong, A., & Stein, E. (2007). Trade intensity and business cycle
synchronization: Are developing countries any different? Journal of International
Economics, 71(1), 2-21.

Cashin, P., Mohaddes, K., Raissi, M., & Raissi, M. (2014). The differential effects
of oil demand and supply shocks on the global economy. Energy Economics,
44(C), 113-134.

Chen, S. H., Chang, C. L., & Du, Y. R. (2012). Agent-based economic models and
econometrics. Knowledge Engineering Review, 27(2).

Dees, S., Di Mauro, F., Pesaran, M. H., & Smith, L. V. (2007). Exploring the
international linkages of the euro area: A global VAR analysis. Journal of
Applied Econometrics, 22(1), 1-38.

Di Mauro, F., & Pesaran, M. H. (2013). Introduction: An overview of the GVAR
approach and the handbook. In The GVAR Handbook.

Ebrahimi, N., Pedram, M., & Mousavi, M. H. (2020). The effect of central bank's
monetary policy on unemployment and inflation in provinces of Iran: A GVAR
approach. Journal of Monetary Economics, 15(1), 55-74.

Frankel, J. A., & Rose, A. K. (1998). The endogeneity of the optimum currency area
criteria. The Economic Journal, 108(449), 1009-1025.

Gauvin, L., & Rebillard, C. C. (2018). Towards recoupling? Assessing the global
impact of a Chinese hard landing through trade and commaodity price channels.
The World Economy, 41(12), 3379-3415.


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

VAL O™ (Sl ki p oo (SOl Wy S g (83105 1 Ol a0

Granger, C. W., & Lin, J. L. (1995). Causality in the long run. Econometric Theory,
11(3), 530-536.

Ghorbanzad, Jahangir, Saadat, Rahman, Mohammadi, Timur, Abu Nouri, Ismail.
(2010). Studying the spillover effects of shocks resulting from the US
government's fiscal policy on the macroeconomic variables of the Iranian
economy: GVAR approach. Quarterly of Financial Economics. Year 14. Spring
2010. (in Persian)

Gulzar, A., & Zhaohua, L. (2017). An empirical investigation on the role of exports,
imports and its determinants in foreign trade of Pakistan. Information
Management and Business Review, 8(6), 39-58.

Hansen, B. E. (1992). Testing for parameter instability in linear models. Journal of
Policy Modeling, 14(4), 517-533.

Harbo, I., Johansen, S., Nielsen, B., & Rahbek, A. (1998). Asymptotic inference on
cointegrating rank in partial systems. Journal of Business & Economic Statistics,
16(4), 388-399.

Inklaar, R., Jong-A-Pin, R., & De Haan, J. (2008). Trade and business cycle
synchronization in OECD countries—A re-examination. European Economic
Review, 52(4), 646-666.

Johansen, S. (1992). Cointegration in partial systems and the efficiency of single-
equation analysis. Journal of Econometrics, 52(3), 389-402.

Li, L., Chen, H., & Xiang, J. (2023). Qil price uncertainty, financial distress and real
economic activities: Evidence from China. Pacific-Basin Finance Journal, 81,
102103.

MacKinnon, J. G., Haug, A. A., & Michelis, L. (1999). Numerical distribution
functions of likelihood ratio tests for cointegration. Journal of Applied
Econometrics, 14(5), 563-577.

Mokhtari Shirhajini, Jafar, Hadian, Ebrahim, Samadi, Ali Hossein and Sedaraei
Javaheri, Ahmad. (1402). The role of diversification of trading partners in the
effectiveness of international economic fluctuations in the Iranian economy.
Journal of Economic Research (Sustainable Growth and Development), 23(4),
107-71. (in Persian)

Moshiri, Saeed and Khairandish, Elham. (2019). The role of trade in the impact of
oil shocks on economic growth of oil importing and exporting countries.
Economic Research, 54(2), 443-463.. (in Persian)

Pesaran, M. H., Schuermann, T., & Smith, L. V. (2009). Forecasting economic and
financial variables with global VARSs. International Journal of Forecasting, 25(4),
642-675.

Pesaran, M. H., Schuermann, T., & Weiner, S. M. (2004). Modeling regional
interdependences using a global error-correcting macroeconometric model.
Journal of Business and Economic Statistics, 22(2).


https://system.khu.ac.ir/jemr/article-1-2393-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

129104 dmio HE+T 00 o lods 10 6393 / Solal (&3l Dliuds [IYe

Pesaran, M. H., Shin, Y., & Smith, R. J. (2000). Structural analysis of vector error
correction models with exogenous I(1) variables. Journal of Econometrics, 97(2),
293-343.

Ploberger, W., & Kramer, W. (1992). The Cusum test with OLS residuals.
Econometrica, 60(2), 271-285.

Raissi, M. (2020). Global VAR (GVAR) quarterly dataset (1979Q2-2019Q4).

Sakhai Emad-Din, Khorsandi Morteza, Mohammadi Teymur, Arbab Hamidreza
(1401). The effects of external economic shocks on lIran's macroeconomic
variables: A global vector autoregression (GVAR) approach. Iranian Economic
Research, 27(91), 50-9. (in Persian)

Sun, P., & Heshmati, A. (2010). International trade and its effects on economic
growth in China. IZA Discussion Papers, 5151.

Tian, M., Li, W., Wen, F., (2021). The dynamic impact of oil price shocks on the
stock market and the USD/RMB exchange rate: Evidence from implied volatility
indices. North Amer. J. Econ. Finance, 55.

Wei, H., & Lahiri, R. (2019). The impact of commodity price shocks in the presence
of a trading relationship: A GVAR analysis of the NAFTA. Energy Economics,
80(C), 553-569.

Weyerstrass, K., Johannes Jaenicke, J., Reinhard Neck, R., Haber, G. van Aarle, B.,
Schoors


https://system.khu.ac.ir/jemr/article-1-2393-en.html
http://www.tcpdf.org

