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1) Impuls Response Function
2) Forecost Error Variance Decomposition
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1) Johenson Cointegration Test

2) Phillips

3) Hendry

4) Cointegration

5) Cointegrated Vector Autoregression
6) Lutkephol

7) Loading Coefficients
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1) Engel Granger Test
2) Likelihood Ratio Testing



https://necjournals.ir/article-1-340-en.html

[ Downloaded from necjournals.ir on 2026-06-10 ]

Oyl 8500 a i [ ITAY Sl Y oylowi V0 590 Ve

A5l o odalie BB 5 Jods 40 addy cpl oS Cawl odd (asuin ¥ oSl 40 baylae pl 4 angi b

Wt gl 4By slaws 1V Jgoa

aidy sl Je
Al AIC
Y FPE
Y SC
Y HQC

G5 Slawloes 2islo

&l 12 =55005 g3l e Stnmamdgs Gais sl pehg sl 3 ol 0590 5o a3 i) Hglaie &
odltl s oxilogdl (clinl Sluedl Luibyly (asis (gly oo Lz ARCH-LM 905l § 099 Jloy awseis

2l o oanbia BB (F) Joaz 5 oS 93 yo (sl b g0il ol ol g o395

el W (49030 (€ Jg>

O3l

MARCH (m Test For Nonnormality Q
£10,0 0 10t YA 04 e o el
ALY « VOAL ,0048 Po el

2l Bl ) ) Se S P ol & 055 (03 By o yho 48—
o9 Jeyind aseis Gl =555 0ol 1 LIBK (Siandgd assedd lp oiyse 09e3l 1Q

320 Sluslrs 2id Lo

g Jly g puibyly Slueal pie 5 (Siused 393 pac ¥ didy 3 &5 13 (g5 o (F) Jgdo @l 4 9 L

S ol ysejl

0399 gl (y9e5l Pl (sl 93 o 4B 000 glr S 90l ) eSSl S g e S gy S

c.)..wb‘_;o VWWOY —YYWAY 0)9.) &o}u U"I » dxJllao .))9.0 0)9.) oS l}u] )] 9 NJ-S & M Cound J.a..> l) 9.) LY I) 4)90.)



https://necjournals.ir/article-1-340-en.html

[ Downloaded from necjournals.ir on 2026-06-10 ]

Yo DY 4l Y 0o 10 093 / (3l el (55551 oyl

4po 8 ol cal (28,5 plosl I3l o Sl L VYVA sy 5801 )5 sl ol uand 93 & Wigad i ]
Ol @l P ojlel (o b el pliy amd oo B g0l 3590 203 N (g boline w3 1) I el S o
2935 3 1) alps Sl e sho 4 b plgieed cdlise 555 000 S (-5 1) o)l ol g oS im0

91 33 gla 9031 :(0 Jgua

905 ConSs abais ¥V

p-value Y

s Sl 2is Lo
VEC (54l jjiaii

ald s 9ol pll (razman 32y gl aye Jolds 3 sl (able 5 o )3 bajeiio (UL sl

(V) sl codel s zuls 0 an g5 b 395 oo ab s VEC (63 51 ookl b colpd )9l a cingo 4By cyuass
oS 15 03) (a5 oS (gl IMULT 53 g5 Lawgs o3 A% (g laline o 55 cpuilogy 'RR a]y5 5l oolisul |
oo 9998 (o0 Olo e il bl Ml Gnes oI bl el 003 W) 05 (ji50 53 (eSS Sl e Sle

A5 amlgs &l ays iiSly oo

AGDE | 4658 0112 .0.076 0080 0238 0240 -0259]| AODR4 v
ACPL | | 3919 _0532 3488 0341 0705 1086 -0.080|| ACPL. (v)
ACWOIL, ECI(t -1) ACWOIL, ,

-| 1626 —0258 +/-0913 0144 0312 0502 0.080
ACG, 3218 —0495| LEPD) | 0363 0210 0911 0296 -0.305|| 2%~
ACEL 218 —0. ~0363 0. . 296 -0. acE

—-0.499 0.049 0.095 0.056 -0.127 -0.192 -0.079

AGDP

[-0.323 0127 0117 0085 -—0.602 —0.017 i,
] ~ ACPI, .
1366 0040 0922 0424 -O5M|| it 005 |+ |,
-0222 0039 0262 0261 -0778|| o |+|-0084| |+|i,
-0244 -0060 0589 0007 -1319/| , . L”Z 0.007 iy,
| 0754 0004 -0074 -0136 0.262 - 0.059 g,

3l Canl yle oSN 10 dowd e 1l bailgy opillngs peass ol

\C
GDP, =1.399CWOIL, +0.026CG, —0.137CEL, )
CPI, =12.141CWOIL, +3.699CG, — 2.080CEL, )

1) Reduced Rank



https://necjournals.ir/article-1-340-en.html

Oyl 8500 a i [ ITAY Sl Y oylowi V0 590 Vs

[ Downloaded from necjournals.ir on 2026-06-10 ]

IRF o Jhis)y fulas

55 1) Joged 5 3 5 b 5 e 8 Gy > S & o |y 131 Ll g Ty (1) Joges

Sloolail b oS 5o ol o (6550l slo Jobs (pl Gnn (0 Sob 4 Caws 1y 655l o Jobs cloe (b ls [iiSTy
2 Sed o d)lg ikl slass) Ve Y%);'Msy oSl slaws b s> A0 (g blize plaw o \(\‘i‘iY) J o,
Mged &S w68 lad amd oo LS e Ay 5 Gl e« 0ligS jo ¢ Ve Sloj 0yg 528,5 shai 0 L (oS ja

S5k el 085 e b b () 45 AL om ate i 5 olon bS53 IS GISG s 2alS il )l

VECM Orthogonal Impulse Responses VECM Orthogonal Impulse Responses
cwoil_log —> gdpe_log cg_log —> gdpe_log
0.00 -0.00
it - -0. \
\ - = o 0.01 \
—0.01 \ 7 ~N___~- - -0.02} |
N SN
-0.03 \
—0.02|" \y 2 X~
\ \
-0.04 NS
\ \ = -
~0.03} \ —0.05F ==
RN /~
\ / -0.06 \ VAN
—0.04f \ / N _ 0.07 ! % \
\ / N _ - =~ - N~ N
\ / N7 SRR -0.08 N
-0.05 N =
</ -0.09 N
~
—0.06 -0.10 ==
o 2 4 6 8 10 12 14 18 18  2C 0o 2 4 6 8 10 12 14 16 18 2C
s 2012
VECM Orthogonal Impulse Responses
cel_log —> gdpe_log
—0.000 T
—0.005}F\\ /N
\\ / A
—-0.010 / \ =~ - -
W ~ -
/ N /
-0.015 |l / -
-0.020f |\ 2
—-0.025 \ -
\ 7N
—-0.030 | / \
\ / \
-0.035 / N
| PG
—0.040 N S. - N
=~
—0.045 = o o
o] 2 4 6 8 10 12 14 16 18 20
CEL 9gCG g CWOIL ;5 Sgud &y G GDP s pi (yiiSTg Jalowi {3 415905
P 1
§udis Sluwlore 138 Lo
1) Hall

2) Number of Bootstrap Replications


https://necjournals.ir/article-1-340-en.html

[ Downloaded from necjournals.ir on 2026-06-10 ]

vy DY 4l Y 0o 10 093 / (3l el (55551 oyl

5 Gl 0bsS 53 G g S ol Bpan 3 Sod 4 Cond |y 551 slo Jolb sloy g3l (iSTy 55 (V) Jloges
gyl bl Sls bl il o ke )5 Slo b Ml 35 laged ol gl s (o0 (LS )5S 5> e il
el cpimed Cundd ulial pl g Wb o i3l de aily 5 ol wlsS )0 5 b Jols pl CadB (5,50 sl ol

Dgds o0 (55 sl ol glail b pan ials

VECM Orthogonal Impulse Responses VECM Orthogonal Impulse Responses

cwoil_log —> cpie_log cg_log —> cpie_log
w 7 0.08
[ SRR
« 8 -7 0.06 /~-T" "7 T~
- - -
- / -—_
5 e 0.04 / =
e
7 !
4 , 0.02f
/ 1) 7~ == ==~—_
3 / 0.00 f= = —
/ Wy Tt
2 / === —0.02F\
/ e \/
1}y e —0.04
s
o= -0.06
0 2 4 6 8 10 12 14 16 18 2C 0 2 4 6 8 10 12 14 16 18 2C

VECM Orthogonal Impulse Responses
cg_log —> cpie_log
0.08

0.06 -—- ~ <
0.04 |
0.02f

0.00 = == =

-0.02f\

—0.04

—0.06
0

CEL 9CG g CWOIL ;5 Sgui 4y Commd CPlay s (yiiSTg Julos (Y 13905

S 35 Aol

09> b p)g 5 Mg v p B 5 I e Gyl sladel wll Bls Gas wil SIS ) @ adllae

C,.S)f )‘)5 WX D90 le).uu.n u)l.:l.o 8l W)J}e L>'<"'> 09‘)] )‘ oalaiwl b C,o-lb).s ul)al 2 AYOY= WAV u)[o)
9 niw )l Jemo 2 AT LY 4y s 2505 Ulo (568 Juolis U8 L gy (sl plos 45 0 asidio
g 3 45 58 [asitio il (remen sejl | ol @l S pasule dige atdy s 4 ofsS ol
wops Sly oo gdo )l dgmg ajusie o e Al ol alaly Voo n A% 0 5 Voo )d A0 (g blixe


https://necjournals.ir/article-1-340-en.html

[ Downloaded from necjournals.ir on 2026-06-10 ]

Oyl 8500 a i [ ITAY Sl Y oylowi V0 590 YA

W ) g Gde Al gl 0lisS (0 Jols oyl GBpne ialS cel (il sla Jobs all Gls S Wl et
S 53] (slo Jolo gl s Bl by e 98 o oo il 5 olon B35 3 I3 Ll 15 S
Elyl e 20l Eacly uipan b i3 (] 5 Hhooe ST Gte sl 5 Sloe lisS 53 35 la e
9 My 2 5 sladals ahl Blo Gl )y g aallas cpl ol Jlgw gl &lg 5> @5 ool 90 syl
olal ) aws o Cwaidp (510550 L a8 siiun by <o (ooladl glall dos 5l el il o ol )3 )9
oy LB ol dnog (slaylis dlou) caw 4 by i)l adge ol slaidl 1o WIS 5L mle javass p Alg .
Oyl slazdl s byls jo (b alyly Gds) jlid opl Gls cas 0 (0 i ja sl Hla)ed (0L Cuenl
Ol oy a5y 551 sl Juls bl Bl Gl jogas )3 olul 0 4B S Gjge Slilllas ) G ol
39S 2 b g5yl lgl Byame g GDP g Liliél 550 sla Jolbs cuad da Jobs cpl &)l Gls b a5 sas o
gl Cyne 5 (odlail 1iy dadil)l Bls )b clal Bl 5 a8 cunl o 5l (S 5 adlhas ol wls 0l o g0l
wled 1al 1y 5 Sleludl cdgs a8 39 o dlpguin dliuwly () 53 .8l Jales ials o5l sl fols
L 6l oMol s 5 (slain] ol conlio gl il ololis—)
@ abl caby pgl x> @iy by g it gl cldld clp GGl el el iom-Y
g Juzil 5 355 53 36y 2Vl e 5 ool Sl oVl Conl 51 il 3 (650 o lmcla
ol e
coleyly o gpl & SlaS el sl iz 3 b Jobs (oolad Bpan )3 e 5N (295 oY
D 18] B puae a8l Slle WS S

&sl.'u

J8 9 Je> 050 > 5935 9 cn i Lol g (olaiBl ud) G dally (owyp ITAY) ctdae Shaes . (dals ()90 V]

5 CJT Bpas e popio Sl golaidl )L] byl IVYAD) gy 48 Cizme donl ¢ cowaus (5302 . islawsl (5 535 [Y]
IY-0A B ojlads o golaiBl gl b ¢l

290 Gl ¢ dlatl suSimg s ¢l o5 e Sy ol «dd (60,0)LS 5 (6,185 dhaidl (MYVYA). 4o bden]  [Y]

GlayeiS o (A3 [alBl g 5 (650l Bpas dlaly aoyp AYM )dibgw ¢ dolpa 59y @dljlaze D90l (g3t [F]
A=YV Y o jlous (65l dlaidl Glalllas bl dawgs g drwgs Jl> 5o


https://necjournals.ir/article-1-340-en.html

[ Downloaded from necjournals.ir on 2026-06-10 ]

va DY 4l Y 0o 10 093 / (3l el (55551 oyl

2295 BT ot 9 (5 (5o 03,8 (slo &y 5 B yme 58| Mol (SisS g po3) (IYM) Al ¢ sgilage sl [0]
AEY=VAD ¢ Yo (6 ojlod cauiid Jlo 65 Sl llllae (¢ doliliad oo

Caosh s s st 2 et o sla Jso g o ool (sla (i) 515 mslia (VY] I3y (5]
DO-YE FF V0 ojlasis cdrdgy g dolipy alons (55,5 sl Jol>

aloxo «tgd 69y Liam sl Gl g i Cansd Lol33l VYAD) dsons ¢ s ol a5Ludl ¢ mpis il o3l M [V]
IEV-YYY FU0e o)losd ¢ gy g (uloeo

9 Jidl ¢ (65 CGyme o alaly wyp « (WWAR ) am DoVl slos . o (6 poilS oy Somo 03U jho s [A]
XY doxis Y 0l o_pelain) 5 il pole acliiingy (1¥A-WAF (sl Jlo b o)) 5D il ulgs

cswbol YK &l Gls oyer OISl cwyp  (WAY )L 5B )50 @)l (oolasdl ldllae by [4]

sJ9| ul__> ‘«OI)—Z{‘ dl)__.: d)).g)l.._f dL__."b}i” 9 L&J.—\A ‘LM.:)L» » d))"‘ slols c(\VAV) U).cy.{ ‘leﬁ‘e(‘" [V+]
oliile S ¢ g3l olKaisly el Ll

Sl gae glaygdS (0 b Cuosd g A‘o—l)a (855 Gpan o daly cwyp (MWAY) Lo, ez cgdung . (Jzade (gl o) [VY]
3Pl o plalen (rages

WS slapsie g5l la Jols (sl cuad bawd B (VWAR) geme (6 yxel . loxS ¢ Slug) Clasd oy ¢ Bolo [VY]
XYY O ojlasis (dlaidl gjludie Clibos doldiad (g)ldln (S )S) 265 3,0 5l oalitwl b (gl

Sladl o A3 (allab uJer g (o5l Bpas g (oolatBl Wy oy o daily AYVA (e Slesy 5 Glusl 08 gyl [VY]
3Pl o inlen g ]

5 dlaidl j0l )l59 ¢yl i05 <)auiS” (eobaidl Arwgi )d (655! isu L (VWYF) . udipe ¢ G desme duome (poy (s [VY]
.uanl)lb
DAA=VER YD o jloss cdrwgs g (ild ¢ (Yo e5=VAEY) 1l 33 gig0loly g 1055 g, 1 eoliw] b dipun 2SI

Ol eyl ol S el bl oyll j3 (eobamdl Wiy g (655 Bpas cp Cale dlasly awyy (IYYA) LS, (Sl [VF]
sl a0l

[17] Ageel A and Butt M. S.2001."The Relationship between Energy Consumption and Economic
Growth in Pakistan" ,Asia-Pacific Development Journal,VVol 8,pp 101-109.

[18] Ayres R and Nair 1.1984." Thermodynamics and economics, Physics Today", Vol 35, pp 62-
71.

[19] Berndt ER. 1990. "Energy use, Technical Progress and Productivity Growth: A Survey of
Economic Issues" ,Journal of Productivity Analysis, Vol 2, pp 67-83.

[20]Berndt E and Wood D.1975. "Technology, prices, and the derived demand for energy”, The
Review of Economics and Statistics, Vol 3, pp 259-268.

[21] Cheng BS and Lai TW. 1997 "An investigation of co-integration and causality between energy
consumption and economic activity in Taiwan", Energy Econ. Vol 19, pp 435-444.


https://necjournals.ir/article-1-340-en.html

[ Downloaded from necjournals.ir on 2026-06-10 ]

Oyl 8500 a i [ ITAY Sl Y oylowi V0 590 A

[22] Dickey DA and Fuller WA. 1979. "Likelihood ratio statistics for autoregressive time serie
with a unit root, Econometrica, Vol 49, pp 1057-1072.

[23] Douglas R B. 1991. "On the macroeconomic effects of energy, Resource and energy", Vol 5,
pp 148-190.

[24] Dubo 1. 2003. "Impact of Energy Subsidies on Energy Consumption and Supply in Zimbabwe:
Do the Urban Poor Really Benefit?", Energy Policy, Vol 31, pp 1635- 1645.

[25]kinlo AE. 2008. "Energy consumption and economic growth, evidence from 11 Su Saharan
Africa countries™, Energy economics, Vol 30, PP 2391-2400.

[26]Engle RF and Granger CJ. 1990. "Co-Integration and error correction: representation,
estimation, and testing Econometrica, Vol. 55, pp 251-276.

[27] Fatai K and Oxley L and Scrimgeour F. 2004. "Modelling the Causal Relationship between
Energy Consumption and GDP in New Zealand, Australia, India, Indonesia, the Philippines
and Thailand", MODSIM, Australian National University, Canberra, pp 1091-1096.

[28]Hope E and Singh B. 1995. “"Energy price increases in developing countries”, The World
Bank, Policy research department.

[29] Johansen S.1995. "Likelihood-based inference in cointegrated vector autoregressive models,
Oxford University Press, Oxford.

[30] Lutkepohl H. 2005. "New introduction to multiple time series analysis", Springer-Verlag,
Berlin.

[31] Masih AM and Masih R. 1998. "A multivariate cointegrated modeling approach in testing
temporal causality between energy consumption, real income and prices with an application to
two Asian LDCs" , Applied Economics Vol 10, pp 1287-1298.

[32] Pindyck RS. 1997. "The Structure of World Energy Demand” , The MIT Press, Cambridge,
MA.

[33] Mehrara M. 2007. "Energy consumption and economic growth: the case of oil exporting
countries”, Energy policy,Vol 35, pp 2939-2945.

[34]Stern D | and Celeveland CJ. 2004. "Energy and Economic Growth",Rensselaer Working
Papers, pp 410-460.

[35]Uri ND and Boyd R. 1997. "An Evaluation of the Economic Effects of Higher Energy Prices
in Mexico" ,Energy Policy, Vol 25, pp 205-215.

[36] Yang HY. 2000. "A note on the causal relationship between energy and GDP in Taiwan"
,Energy Economics, Vol 22, pp 309-317.

[37] Yemane WR. 2005. "Energy demand and economic growth: The African experience", Journal
of Policy Modeling, Vol. 27, pp 891-903.


https://necjournals.ir/article-1-340-en.html
http://www.tcpdf.org

