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1. Gross domestic product
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1. Seemingly Unrelated Regression
2. LM Test


https://iiesj.ir/article-1-1671-fa.html

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

@ k) JB g Jo iSu j0 Bl glolis 5o Jelge

N
E;j=axP;"x P’ ' M)

ol o oS
j e g sl Lolis ©
| CS g Cad 1 Py
J oS g S Py
L3l b ads b welpo e
s oo Do olisS slo 2250 5 V0 5 Jae las 5l (550 20
@ 55l 5 s ge anlllae it O jsods (65, LA (g leand slaJaw 5o

DS 6e B Sor S50 0¥ dseie 55 & )pe

wilog 35l 555 LA )5 com 9,90 Sl Jae (IS 5bay

S oo ogeil 1) olasll sla perie JS' 5 Srae LU a5 plaoe )

P boolatdl o (Bras CEsm gy 4 arg L) CEgm parass &5 gladae Y
S o0 Ao 09 AU

@obaidl ohng idu oy b 2w o 1) Brae oS L5 55l slol slaJue Y
S (o) 2

e gl sy Lolis 5 adse 31 LIS wyp 85 ohyl gt sl Jon ¥
AV (ooraa) 3ijl oo (S | (Mol sladuslio y 6351

Sl okl b oo nl tea3lo o0 JiigJom btz la oo (Brne 4 aaldl )

Jol &g Joe
szl(PG sy) (Y)
LnG =0+ oy LNPg + oy Lny + Uit )

PR Jde ol o adliee By Solinl b il o Jow a4 Jow

BB oelyo b (a8ly sl )s g Cogw Cad 5l b CE g lp LolE a5 09d o
S g Cand U528 s )3 Sl &y i bl 1928 odly
i hlog slasi 4 Brae Gliee o Byb 5l g S (2Bly (o Sl il g wBl e 00l


https://iiesj.ir/article-1-1671-fa.html

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

VP ¥ s AD 6ot [aSe g Jbo f 5551 Sl Slalllaa asli s Ve
NV
5 odlitul 350 (goy90 5l 5 SYsb 1) Lo haes Jl Joe (0 )15 a5 0l (K
Gaod gd oo oolatul Sloy (s Dyge 4 aS Jloy g o o lid pesd
@ 550 Sledlbl g jlel 4 (s yiwd Sygo 10 eiplpls 0,8 ad Sl o 1 Lo o
Cdgo S Cot CEgw Ceond & oloyedS 10 oy 4 o Jow ez o S

P9> €9 Juo
Gl ey ol 50 o5 0,5 oo Sl ol 5l g el By bgy sloe 4 pg0 £33
Oley led 10 (S o yuedd Caond b Al o 4T e (B 0SS pan g 99 o plol
Gebio was ooy Ly 0gr (L8 o Lo SO asl i o plad STy
3 el e pl a8 il g blug 3l eolatwl #5551 AU s Jlo B rae aiiS oo
Shoolainl b hows o ola Joe i 50 Gl S g daljo i soladl sl o
ot lade GF 05ise (28 (nlnle 0pS o0 Do Ll SIS oS Jo

MLGA AAT)D 9 u.o.d )‘ QS’UL’ 9 S| o‘jﬁrJé S99 9

G* =f (PG Y1) Qp)
*=a P Y »)

e - (Siy

G (Gu) & 0<0<1 )

LnG; - LnGy; = 6Ln G; - 0Ln Gy V)

LnG; =y, Lna +y; LnP;+ v, LnY + (1- 6) Ln Gy M)

ailyd leslaianl b cplply ccans awypws LB olgzds 0j50 GF lade 5>
Slise Ceson 2 led 8 wooles Jrows

lg,095 hlus elysl aon sln ilug 5l oslitul &5 a5 S (oo (558 Joe

G yas sodes ale a5 L1 5ol Ko o] Jow g Sleogas 4 g col LSS

o layeaS Ll g Caslag)ags slasi g g9« Sy (JBaJer S, CSgm


https://iiesj.ir/article-1-1671-fa.html

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

@ k) JB g Jo iSu j0 Bl glolis 5o Jelge

v
aalgse Lol gl (JulS (65%5enly 598 Jow wijls [SHush 4y cond Jolae Consg
So 310l Slglyd 0 )5 Slllae yiion ¢ Jow 399 bgy 9 Solw Jdo 4y adl oy
Al 1) el g (ed Sowaily g BowolisS piS ol e Slel a4 Koo
Seal
sl iiS g caol Yo welye g Y1 Ceond DowoligS idS (398 Jow o
Wb oo how cupo pSe  DowolisS iiS pand 3 Doy

siosd Coasily S = )
L;,\pi)aahmuwzl—zg QRY
pow €9 Joo

Gdw 5,095 S Jem sl Lol Co g Lol @l a5 oul (0,8 Jow nl 5o
Lol ool 55055 (609790 5 delyd cnity Cuad Sl (ol Co g Lo 05 o
4eli g (509790 5 9,095 Cead il )0 a5 Cund Sl ol 55 9,055 5097 90

el B 0490 5
Gt=f(PsY.V) QRD!
Vt=f(PG.Y.Pc. Vy1) Ov)

Sly g 0gbios 035 e plojen jsb 4 Vig Gr 398 alal) 9o b cnlnle
205 oo oolaiwl coiy )W 0,8 5l 558 sabail,y ez
Gt =+ bPGt + Cyt + dVt + & O

Vt=f+gPG + hy; + nPc + MV, + e QhD)
3)05.‘.> k_A.Q_J H PC
9,99> (699790 : V
‘5!3‘5 AA—‘)Q :yt
CS g Caoud PG


https://iiesj.ir/article-1-1671-fa.html

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

VECF Ll JAD o)l /oSy gemss Jlos feg,l oLzl clalllas anl s v
N4

Pl 9 Joo
ol 5o ol goll wledbl Ll 51 sloses cglas slosl> aso b o, isu

Db Ol 5 650 pla 1 0)ls 92y S 4 Jb g blee slajlel (i
ity 5o el FEEs slolr Gisw 4 Cond Sledbl (nlply sl 4 bk
90 & e 3 G o el 0,5 dlre (15 ga 1) Bl g 4L slas (glesl>
S50 0g2g SleMbl 5 Lol ( g3g0x0

5 o el slp ) 658 sl ae ol oo yiads Sledbl 4y v yiws 1y
Rlas g,k 5l b (Jaig o iy jo Cog Lol pb o5 bl jlcd 5 L
Do ok el Lol e el ae Ceody |y il o b oLl ol ool by wol
Sy 85 1 5 5 (PK)" jzasks - jils 3ls ol 5 (TK) s LS
TK = f(Wrke W X, Y3) (\0)
PK = f(Wpk. W. D. Y)) (\5)

sk (5 4055 e S 1y 835 g g e LSS Sl U
e Consd 5 (Vai¥2) a2 Jyaoms VIO b aned b o5lis ame |
5 Jiig e sbaSis plen [0 slaoolys «V¥olee opl jo .l W laoolys
SolyS ey i 50 yiashS -l b yieg LS - o5 e ol a5 el 2l
il o coll Jalge polie Yoy 50 X gD 558 SYolee 10 g 09

Wi yioghS = flas g LS = 05 5l (oull 508 oo sl Lo cal iy
B35 L 0 Sl s se Koo Cwd g S Cwd el jo a5 Col
OTYA STy o5
g Lol ol = G = f(PK. TK. W) (\Y)

ol oo oolatwl p ez g5 Joo 3l asdllas ol yo

1. ton kilometers
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1. Ordinary Least Squares
2. Weighted Least Squares
3. Two-Stage Least Squares« Three-Stage Least Squares
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