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The impact of energy consumption on economic

growth in Egypt: an empirical study using the ARDL model
Abstract

The study aimed to explore the impact of energy consumption on economic
growth; this was applied to Egypt during the period from 1970 to 2020.
Within this framework, the study hypothesis was formulated that energy
consumption in Egypt has a positive and moral (statistically significant) effect
on economic growth in the short and long term. To achieve the goal of the
study and test its hypothesis, it relied on data on average per capita
consumption of primary energy (oil, natural gas, coal, electric power, and
renewable energy) estimated in gigajoules as an independent (interpretive)
variable, and data on average per capita GDP at constant prices in US dollars
in 2010 as a dependent variable. This data is standardized using
Autoregressive Distributed Lag Model (ARDL) model. The study concluded
that energy consumption in Egypt has a positive and statistically significant
impact on economic growth in the short term. There is also a positive and
statistically significant effect of energy consumption on long-term economic
growth, which is consistent with the hypothesis of the study, and is consistent
with one of the hypotheses of the relationship between energy consumption

and economic growth; it is the growth hypothesis.

Keywords: energy consumption, economic growth, Egypt, ARDL
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B 5 JaY) AL sha () i)l e Eay ) (Zhao & Wang, 2015) 4wl 2 s
b AUl gl s slaBY) sailly jumasdll G Ad) I 5 A 3l A il
) (B el e dnu daagie pladinly @by 2012-1980 sl A Glidy el
oLy Al dan Ao a5 o ) CiiS VECM Wadll anal ania 3 5a
A8l Dl ) sl (e iad oVl dgalal 5 salaBV) gaill 5 AUl SIDlgial G
2l ) gl sl

Dleinl G Ja¥) sl g3 jual clidall cny ) (Akinwale, 2018) 4wl o i
DA e Gl 5 6d00 graadl Ay yal) ASLadll 3 galaiY) gaill g o ol 3N HISEY) 5 ABUL)
S sV z3sai e Al cadel 2015 A 1980 o 3l ais iy
O daY) dlsh ClEde g il jelat Al a2 lidl s GARDL g ) sal
O s 8 A8l gl e ale 58l o g€ SISO ¢ panll Lguzany s il ppxilall
ol Apalaf Ay A8Dle a5 Akl &gl e a5l Al gl il
e Al all et AUl @Bl ) gdbaBY) saill g oo ol Sl KLY (e S
AL el a5 il

MUeinl 5 (BBl gaill (BNl g Jasl g )l agd A (2017 ¢ pam) Al jd b
Lagie o duall Gadiels 2009 ) 1980 (e sl e Al A dd
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G Ao Sga s il Cinia gl g VAR (S lasiVl st 73 sai s Al ol 2
Jal¥) b 40l 55 Ale a il @Diginl ) abaBy) gaill e Siad olad¥) dyalal
(o shall

el yeSll el G Al A8l 3aa3 (2012 s ll 5 seall) Al 0 Cdaa 32-3
Craddind 52009 ) 1980 e byl 8 Ay gaal) Ay all ALl & (salaiY) saill
(8 A0 Al jall il s gl 5 ¢l (Bail ARDL g sall I sy 23 g Al all
&) Yy salaBY) saill e 2 oladV) dpalal A Al aa g Jyshll JaY)
£l eI gl (p olad¥1 Al A8 CuilSa il JaY) 8 Ll el eI Pl
Aplal Luw A 25 ) ALYl Olaiu¥ly laBY) saill Gy o lalin¥) g
L el @Bliul ) sabai@y) gaill (e Xiad olasY)

el el Blginl cp A Jlas ) cdaa (2015 828l 55 5 ekl ccuilad) 4u) ;0 33-3
Cadiel 5 22012 ) 1980 oo 3l (8 G2 (A sabai@Y) gaill 5 4 jiall Ll 23U
Zasa aladiuly @l ¢ @l SN sl g sl dia o) o slul) e A )
o8 Al ) e s VECM Uadll s daia 235015 VAR (A0 lassy) 4aie
U e 28l cely eI jiall @B (e 2 Al Cual e G juaia &3
DAl Sgag ane Aol cug 8yl @Dl el sl land ¢ Jlaal) sl
sl il oy e MaaY) sl il e 28 cual e ol eI LY (5 gina
Gl arie C Al B o Ll coma gl 5 Ll U sima S L 5o Bl e
Al o allally daleial) dpalai@y) 4y Hhaill ae i bl ol y dgalal CalS z3 gl
Dzl

(1) a8 dsas o Il Jsanll (8 il (e 4] Cilia 5 e a5 il all 028 pandli (K
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(1) A2 Jox

Gaadl a8y (e A5 pa Ll a9 Abld) il Jally adle

salll g ABUal) Mgl s ABMal) | Aiagial) XS 58 A Al A g cuall p
By Joalt [ Al
Baalg A ga o ey ¥ ol
AUl ) galll (e 2iad Jyshll JaY) 8 | Johansen oudsi | -1980 (Abid & Sebri, 2012) | 1
sl Jal) (B A AV 2255 Y test 2007
dushll Ja¥) B Akl ) seil 0w | ARDL Lagedl | 1980 (2012 Syl 5 paall) | 2
il g 2009
O diaiy (mall) JaY¥) ) olad¥) 4l WS | -1952 (Jakovac, 2013) | 3
dashal) Ja¥) B gaill ) 48Ul 1989
A3l ) gall) (e
-1993
2010
olady) Ayl ECM FRYEN (Osigwe & Arawomo, 2015) | 4
o S Al A Gt ABUaY) g Toda - Ll i -1975 | (Albiman, Suleiman, & | 5
¢bai®y) salll | Yamamoto 2015 Baka, 2015, p. 5)
slail 4l | ARDL O | <1980 (Ajlouni, 2015) | 6
2012
Akl) ) salll (e | VECM W5 | 1960 (Bulut & Umit, 2015) | 7
2012
Salll ) A8l cpa olad¥) Azl VAR G | -1980 | (2015 adl gy g equbl) ccilady | 8
2012
s 4l | VECM omall [ 21980 (Zhao & Wang, 2015) | 9
2012
dushll Ja¥) B salll N Bk e ECM s [ -1971 (Ahmad & Sanu, 2017) | 10
orall) Jal¥l) A pusally 2014
Akl Digias) (Auad) o 4B 225 | Toda - »aa [ -1980 (2017 ipd g Jgadiae) | 11
) sl (e 2 ABe aagig «sallly | Yamamoto 2012
LSt g Jadih) g
Jashall Ja¥) 8 ABal) L) gail) cpa VAR Al | <1980 (2017 omam) | 12
2009
olany) A Toda — Ol | 21990 | ( Mukhtarov, Mikayilov, & | 13
Yamamoto 2015 Ismayilov, 2017)
salll o ada 8l A1 AU giud | ARDL OMgadl | -1984 | (Elfaki, Poernomo, Anwar, | 14
Jushall Ja¥) 2014 & Ahmad, 2018)
saill ) 4Bl 0 | VECM wsia | -1980 | (Molele & Ncanywa, 2018) | 15
Ly 4 2012
omaill Ja¥) Aol 4l | ARDL o | -1976 (2018 gkl g (unall) | 16
LJashll Ja¥t B AUl ) gadl) (e i 2014
Ll ) el e | ARDL gl | 21980 (Akinwale, 2018) | 17
2015
O iy Jashall Jall) 2 olad¥) duilds ECM adid | -1984 (Bui, 2020) | 18
onall) Jad) A galll ) A8 2016
slad¥) duilds VAR Laguad) | 1990 (Algarini, 2020) | 19
2017
FETNTITIPIION VECM L gt} -1985 | (Bashir, susetyo, suhel, & | 20

2017

azward, 2021)
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Joall e dxe o el o 1Ll

sl 4l | A Panel 9| -1990 | (Rezitis & Ahammad, 2015) | 21
VAR 2012
Aliia il 9| -1975 (ARFAOQULI , 2016) | 22
2011
sl 4l | Panel Data 58 | -1990 | (Saidi & Hammami, 2016) | 23
2012
omalll Ja¥) A ) seil) 5a | Panel Data 17 | -1980 | (Twerefou, Iddrisu, & | 24
Jashll Ja¥) B galll ) AU e 2015 Twum, 2018)
L) Al Jgo G 4Bl B ol | ARDL 7] -1971 (Banday & Aneja, 2019) | 25
2014
Al pal) J g8 O AR B il | Johansen 5| 1968- (Almozaini, 2019) | 26
Test 2016
sall) ) A8 (e 218 | doma e A2 6| -2006 | (AlKhars, Miah, Qudrat- | 27
Al ) salll (0 %26 2019 Ullah, & Kayal, 2020)
slad¥) 4l 2443
L A 2255 %13
LS i g chmasall (1 JS B olai¥) 4l | ARDL 4| -1993 | (Odugbesan & Rjoub, 2020) | 28
Loms o osall) N A e i 2017
Ll 91 9
sl 44l | Panel Data 10 | -1992 (Syzdykova, | 29
2018 Azretbergenova,
Massadikov, &
Kalymbetova, 2020)
slai¥) 4l | NARDL 15| 1971- | (Bosah, Li, Gideon , Asante, | 30
2014 & Wang, 2020)
31
@t o) gl B A B 229 Y| ARDL 17 | 1980- (Shahateet, 2014) | 32
2 g Cu ekl e Lagd Al jal) Jg9 e 2011
ALY ) gall) (e diad A A
Tl 320 53 Oy Alia gl 18 |  1980- (Fatai, 2014) | 33
2011
Ja¥ls salll Ja¥) B o) 44l | VECM 3| -1960 | (Dritsaki & Dritsaki, 2014)
Jashal) 2009

L) i ol AN ARl clad Al 5 g B Cald) dae ) a2 laal)
sailly A8 G (g AR Cingy a8l N Gl all s (il i) YA (g
;1.@_3.4‘";\5\} ééjuﬂ\uzxg&g_ﬁﬁ)l\dﬁq;cgahaﬁ‘ﬂ
ts Al ) A )3 e Baal gl Aol s sie Ao ins o AT I A e il il .
AL s A il iy g AT Jalse @llia ol tlagin Al Al ) jadi Lo s
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b Gladia) Cilgiall ST o5 tlegin A8l Al )y b Al Clagiall & oo
(shbiiall a5l 63 (I i) & sall (I laadl) 23 sal & (Al (el
daul sy o sk ais Pesaran and Shin (1999)4a 8l il s ARDL(L AL
.Pesaran et al (2001)
Al Agia 3l bl 8 el i) &5 ) Gl all sda (e Adlaldl A all Caliss
(ARDL zasai aladial ) ALYl sl Ll LS Gaws Jshl g8 ¢apS W sl
bk (e e g Ll i) 3 gaill o jliic
a8 Ay oY) ABUhl) Dlgin )l 4
Al 5 candll g ¢ apdall Slally cdadill 1 a3 LSOl o A AV dE) s
£ il Crny 4 4¥) 28D i) ) ki a3 (2) by Jgaadl  e330akal) ALY 5 cAila 5 <))
22020 ) 1970 (e 55
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(2) p Jsoa
J LSl 22020 — 1970 ¢ £33 Gy a2 Y MM i) ghai

KON I E XTI I CTNTI P TI IS FUI S HT I ST R D uw\L andl) [l | hadl | L
S | Bazaiall e g s G| Baanialirile g ]
ay
1.653 0| 0.11 | 0.040 | 0.450 | 1.048 1996 | 0.326 0| 0.050.018| 0.003 | 0.258 1970
1.722 0| 012 0.034 | 0.464 | 1.106 1997 | 0.335 0| 0.05|0.015| 0.003 | 0.267 |1971
1.793 0| 0.12| 0.033| 0475 | 1.164 |1998 | 0.372 0 | 0.050.013]0.0024 | 0.305 |1972
1.924 | 0.00011 0.13 | 0.030 | 0.568 | 1.191 {1999 | 0.352 0 | 0.050.012{0.0019 | 0.286 {1973
2.038 | 0.0008 0.14 | 0.036 | 0.693 | 1.166 |2000 | 0.399 0 | 0.06 |0.020{0.0021 | 0.316 |1974
2.127 | 0.0018 0.14 | 0.032 | 0.849 | 1.101 |2001 | 0.443 0 | 0.07 |0.024]0.0017 | 0.349 |1975
2.181 | 0.002| 0.14 | 0.034 | 0.918 | 1.088 |2002 | 0.530 0| 0.08|0.024| 0.013 | 0.413 [1976
2.320 | 0.003| 0.13 | 0.036 | 1.029 | 1.125 |2003 | 0.575 0| 0.09|0.027| 0.016 | 0.441 |1977
2.347 | 0.005| 0.13 | 0.036 | 1.098 | 1.082 |2004 | 0.607 0| 0.10 |0.026| 0.026 | 0.456 1978
2515 | 0.005| 0.12 | 0.036 | 1.095 | 1.258 |2005 | 0.664 0| 0.0 |0.029| 0.039 | 0.500 |1979
2.626 | 0.01| 0.12 | 0.036 | 1.265 | 1.197 |2006 | 0.756 0| 0.10 |0.023| 0.076 | 0.559 |1980
2.787 | 0.01| 0.4 | 0.032 | 1.329 | 1.283 |2007 | 0.861 0| 0.0 |0.030| 0.085 | 0.645 |1981
2941 | 0.01| 0.14| 0.029 | 1.415 | 1.344 2008 | 0.962 0| 0.10 |0.031| 0.093 | 0.733 |1982
3.086 | 0.01| 0.13 | 0.026 | 1.474 | 1.446 |2009 | 1.041 0| 0.0 /0.029| 0.108 | 0.805 |1983
3242 | 001 | 0.12| 0.019 | 1.563 | 1.525 |2010 | 1.135 0| 0.0 |0.030| 0.139 | 0.870 |1984
3.303 | 0.02 | 0.12| 0.018 | 1.719 | 1.428 |2011 | 1.178 0| 0.09 |0.031| 0.171 | 0.884 |1985
3470 | 0.02 | 0.2 | 0.016 | 1.823 | 1.493 |2012 | 1.205 0| 0.09 |0.031| 0.197 | 0.887 |1986
3448 | 0.01| 0.12| 0.016 | 1.782 | 1.513 |2013 | 1.278 0| 0.09 |0.033| 0.218 | 0.938 |1987
3442 | 001 | 0.12| 0.016 | 1.664 | 1.627 |2014 | 1.297 0| 0.09 |0.036| 0.240 | 0.933 |1988
3517 | 0.02 | 0.12| 0.034 | 1.657 | 1.685 |2015 | 1.367 0| 0.09 |0.037| 0.268 | 0.967 |1989
3.695 | 0.02 | 0.12| 0.051 | 1.777 | 1.724 |2016 | 1.402 0| 0.10 |0.032| 0.280 | 0.991 {1990
3.799 | 0.02 | 0.12| 0.050 | 2.014 | 1.595 |2017 | 1.421 0| 0.10 |0.033| 0.315 | 0.974 |1991
3.854 | 0.03 | 0.11| 0.090 | 2.145 | 1.472 |2018 | 1.407 0| 0.10 |0.034| 0.340 | 0.935 |1992
3.862 | 0.06 | 0.12 | 0.083 | 2.122 | 1.482 |2019 | 1.408 0| 0.10 |0.040| 0.391 | 0.875 |1993
3.647 | 0.09 | 0.12 | 0.031 | 2.081 | 1.332 |2020 | 1.481 0| 0.11 |0.043| 0.416 | 0.914 |1994
1.569 0| 0.110.029| 0.437 | 0.991 1995

BP Statistical Review of World Energy July 2021;: a4l
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ol Lo Aaadla (K4 (2) ) Jsaadl DA (e
gl s (1) Ay JSE 8 ety WS 405V A8l elginl Jlaa) (8 el glai,Y)
& iall gl Y (e Lo sy Gl W) A8 (e aLal (g sl @Dl Lo sia
JSall 3 7 g Gy 4eday s €2020/1970 55l JYA jeaa 8 A5V ddldal) eDigiud

(2) &

A o gle &y G el Hall 5 % Aoy 8 Aala Jadil) Mg dedi yall Lyl 4008w
1970 o 5580 JMA %61 o 2 Lo 4 s¥) AUl @Dlgin) ) ) Jasill g
alal olai¥) (o Ty el Sl adlal il eldlgind & (aliay) a2 562020
ek LS llh g ¢ (alesil 8 jeae 8 A4 ) A8 eDDlgin) (S b Jadil] Dyl daa
(3) iy sl A

02 il e ST Ly 4gle laie W) 3oy 5 ¢ oadal) Slall @lgiul 8 Doy aill 32 30w
Al Dlgind ) ) orndall Sl v Lo Jans gia &y o ) €2007 ple 0
Zaan S alall slad¥) o Jaadl 5 2020 G 1970 ¢ 5l IS %628 e 252 La Ad5Y)
Gl o glii)) 4 jeae 8 400 Akl eDlgiul JSa 8 xndall Slall 4l
(4) 8 JSEN b sty LS llh o ¢dadtl) i

Aasd e ol Cam el 58 DA jeae 8 Al g 1Dae aadll (S5 Al w
Y (5 i Jagiar g s yall 358 gl 945 Aal Y1 AUl eDlginl  Maa) ) 4S)
Al all 558 J1 sk 942 5 (saxty

daalis o ST jae (8 405V A8 @Dlginl A glaalue clS 4ila g S 43k =
%8 <l Lo 4l 5Y) Al gl ea) ) eSOl A Jans gl gy S taadl)
2020 ) 1970 o 35l S

o gie alyg 60 gyl g 2a) gl 0l Ay ae yeae (8 Lgaladiind o Baaacial) AL Ll w
20.2 4 52l 3518 JMA LS A
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ALl gy ABUal) @Sl Alaa) Cpa auhall U @lSlghad A
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2020/1970 yan & 4 oY) Aoal) gl Jlan) ) A agadal) Jlad) Dlgiia) ) gha

aaa (gb ¥l (Aaal) gEldl) sk 5

G haBY) gl olatl Ml ¢ pemn 3 Jaal) sl ol oladl e el (K4
DY A L) Aol @il (Mas) g (5315 (3) o) dsanll il DA (e s
hen) e 2l s Ul raa s g ¢ o (3 Sl aland om0 WS ¢(2010 ple 8 So 0 Y)
(2010 ple (8 S Y)Y all A3 JlauYL) sl il
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(3) fdu ds>
2020/1970 s A Auaa¥) Aaal) gildl) sk

O LA el | Ell s | Al O Al al il Alaa) PR

= s (Al U M) | el el

Jaall) Aaall | L) Jaadil) sl Y gall AL
Y gl A Y gt A Y galt A ale A S Y
ple (B (SaaY) | (B S ple (B Y | gslall (2010
(2010 (2010 o= (2010

1707.096 108574.1 | 1996 730.423 25209.71 1970
1765.038 114537.3 | 1997 742.881 26232.56 1971
1826.630 120923.4 | 1998 748.813 27034.14 1972
1899.463 128243.4 | 1999 758.396 27982.18 1973
1981.831 136412.5 | 2000 753.641 28418.41 1974
2013.253 141235 | 2001 803.099 30958.77 1975
2022.952 144610.8 | 2002 889.588 35070 1976
2049.113 149228.9 | 2003 947.874 38227.36 1977
2094.258 155335.5 | 2004 1006.061 41525.92 1978
2148.755 162281.7 | 2005 1027.136 43414.39 1979
2255.492 173388 2006 1102.789 47760.74 1980
2373.416 185677.4 | 2007 1154.737 51270.47 1981
2498.428 198965 | 2008 1237.391 56349.92 1982
2566.887 208263.8 | 2009 1267.340 59220.61 1983
2645.969 218983.7 | 2010 1354.887 64992.11 1984
2636.339 222847.8 | 2011 1395.816 68756.14 1985
2635.998 227808.8 | 2012 1423.220 72018.29 1986
2633.204 232787.5 | 2013 1438.279 74778.57 1987
2649.447 2395754 | 2014 1476.846 78862.47 1988
2704.920 250049.7 | 2015 1510.224 82743.19 1989
2762.589 260918.4 | 2016 1557.550 87432.27 1990
2818.547 271828 2017 1539.694 88416.23 1991
2908.584 286273.3 | 2018 1574.501 92370.97 1992
3010.153 302183.5 | 2019 1587.332 95050.46 1993
3058.311 312970.4 | 2020 1617.574 98826.97 1994
1659.045 103415 1995

2021 94l i) Apallad) Apalil] iy a : yducaal)
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Alleay) Wiy sa 8 el s ¢ dlaa) ol ol by e aill Alall JSEYT alasialy
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Al A Al g
dagiall g i) -

LA&\S L a.u\‘).ﬂ\ Gl yazia il Lfd\} cM\J.ﬂ\ ol Lé PORERIA| &"_1\_1\,3.:5\

AL gl A8l caadlly apdall Gy chddll) A0V A8 @Dl e w
P e die padll &5 85 (ECP el Al 3y ¢(322a0all A8l 5 cdiila g 5Sl)
@Dlgin) Maa) dad 00 a5 (0 anadl 4060 AU (e o) Sgiul Jas sie
Gle Jsanll 23y Ll udi 8 Gl aae  Mea) e 2l 8 jeas 8 340V 28U
ALelli 4 g dilian) daal je a3y (A5 (PB asal g i n AS5d aBge e UL
1965 (e A8kl jilan greal

el husie JUA e die jpadll @35 SEG Jal Al ey tgabai¥) gaill jiaie
s 2010 ale B S Y sall Al lanllL Jla) Jaddl 8l e o sl
Sl (e 3 j0lall WD dxalladl daiill @l jdise (0 4 daladl bl e J saall
2020 plad sl
ted LIRS Al pal) Jglad (Al Lpdadl) - @

Jashll s yuaill Ja¥) 8 gobaB¥) saill o (s ginay o) il 4l ddlall elDigin)

(ehaid¥) paill Mo A8l @iMginl il of duljall Az il laal) 8 dul jall aaied
s bl sl g S sV g sal SIAN i)zl aladiul e
auly  opshi A Pesaran  andShin.(1999)as_@ i, ARDL(LALA
4y Johansen Jie s ,aY) 23l e o e oo ARDL z25e3 iy s Pesaran et al.(2001)
O pritall S o) g ) ) (Sad s dapall il e AalSie @l ppaiall apen (585 o Gl Y
OS5 Y o Aoy cJalSill Ay (8 dalin Ll b (1) Aauall (e sl 1(0) Al e dlalSi
Dmatl) a1 73 saill Cllae il ey ARDL zased o S [(2) da ) (e dlalSi
.(Ajab & Ntembe, 2020) <8 s}l (s & o shall
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zigalll delua- &
A il e s 28 gl Aeln ()
EG=F(ECP) ..vovovoooee) 1)

oilad ade (e aal) Cangs 73 saill Ol il gagadall o e Sl 2aly 5 A dlall A8kl 028 k) 8
Al e @l peidl o aladl sl il il (e palailly dals e <l puriall diaal) iyl

r Sl sadll e A0V 4y sea 8 3 gl Al (S0 @l ) 8¢5 Al
INEG =C + LLNECP + € (2)ecccceeeeeieeeeeeee.

Dl Maa¥) Jaall il e 28l sl o sial agadal) G jle gl Jiy LNEG Sus
2010 ale (8 So e Y sall A3

I Laoally 205V 28U (ge a0 g dass sidd adall o e Wl Jiy LnECP ¢
(ol i) Undld) as Jiay £ ¢
Lala 1 Jadbadd) (O Sw)dgyl il JLEA) - &

e O e SEH g Al pall 8 A3l Judlad) oS 1 Al il L) (e Caangd)

bl b3S ](2) e dlSie Gy LS die i (1) xe S [(0) 2 AlalSie Al )

sansll Jda jlasl) il 1 eda) (5) Al (4) ) (ol aall s CARDL dimgie aladin
Unit Root test
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(4) a2, s>
Al ) ) pitial Aliaal) daie 3 Judad! ADF 8aa gl Jda Ui (adls

1st difference Js¥) @l LEVEL s siwsal)
None Intercept & Intercept None Intercept & Intercept
Trend Trend
Prob T- Prob T- Prob T- Prob T- Prob T- Prob T- )
statistic statistic statistic statistic statistic statistic
0.006 | - 3.6129 {0.0001| - 56387 | 0.000 | 4.3750 | 0.9800 | 1.7655 |0.8883|- 1.2501 |0.0149| - 3.4187 | Lnecp
0.1212- 1.51110{0.0049 | - 4.1657 | 0.0085 | -3.6385 | 0.9986 | 2.8547 |0.2715| -2.6252 |0.0782|-2.7199 | Lneg
Eviwes 10 <la Aal padli ; jdaal)
(5) o ds>
o) pal) &) el Aliaal) duia ) Judleall PP Saa gl da Lid) (adla
1* difference Js¥) @l LEVEL (s siwsal)
None Intercept & Intercept None Intercept & Intercept
Trend Trend
Prob T- | Prob T- Prob T- Prob T- Prob T- Prob T- | sl
statistiq statistic statistic statistic statistic statistig
0.0013 (-3.3289| 0.0001 | -5.6223 | 0.0008 | -4.4651 | 0.9943 2.612033 |0.9634| -0.7485 | 0.0257 |-3.2028 |LnECP
0.0295 | -2.17 | 0.0059 | 4.20164 | 0.0019 |0.-4.1522| 1.000 | 5.64869 |0.8578|-1.36985| 0.3637 |-1.8265| LnEG

Eviwes 10 cla Al (adli ; juaal)

aild agle 5 ¢ PPOADF sas )l s (g loidl il CaSEa) Bl ¢opiilud) ol gaal) S (e

OsSasy &g pEial S5 il ¢aae oy @l Cuasl WSPP) L) s i ol o
san gl Hia ol HlaaY il oda ¢ sa 8ISV AN e il jpaiall dliaad) Ay N JusSUll
a3l el 4l i 5l g8 pae (gl han gl jia dga g JiE 5 aaall (b (i e
O @l aa gl Jia dgag e o Gay @iy daall aodl Jiiy Al el @l il Al
(1) Al (e AlalSia 51 ¢J oY) oAl e 3 e Al all il Aliaal) dyie 3l Juslall
ARDL 2503 alaainly galbai®¥) il G sha JaSiu 4dde
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C.UA.J\ Jaaas d
Autoregressive-Distributed Lag g5l SN plasi¥) #iga aladinl )
3saall Jlal JA (e @iy el piall JalSill La) ol o) A (e z3saill e 23 (ARDL)
S sie Gp (JaY) 8omad Wadg) Ja¥) dlsh 483l e il Caags ¢Bounds Test
A0l Akpall 8 g 3 saill 5 Wy g ez 3 gl
ALREG, = Co + XF_, P1ALNEG,  + o B2ALNECP,_; + y,LnEG,_, +
VYo LNMECPi_1 F €1 cov e e et e e et e e et e e e e ee e e een e e e e e (D)
el 59 Gl Jia A
nadll (a3l a8 ) el Gldaall Jii B¢, ¢
Jashall Ja¥) 8l i o) yall cilaleall Jidi y; ey«
.l il ‘544)]\ ).\AU\ ji ;LLL,!:)!\ Gla dwcq p e
i b o s b yikall JlSil e aiSU Bounds Test 2sasd) JLal @il aasid
ob Lo e glati (Ul 5 bl 5 (A jiaall) axal)
Hyiyy # vy # 0 Qlowiall o & jidalalSias g e Gab doadl g 8l
Fo fogunall Foidad o (@halls aal)dl s JalSil) i b sl dlee i
Ll 3 ganll 8 s jall all (o ST A gl F dad <l 36 ¢da jall 4l 45 laastatistic
Gl pdall G & yidie JalS3 3 ga g 8 9 ¢daall (e jdll a5 adell () (2l

Gl el Aaulid) ‘;_MJS\ )::';i_“d\ j elary) &l yid ayaad L.SJJ)“.AM i Ghﬁ‘m s U
EViews 10 J9a g WEE &3 e a5 irisall Spie o e JU ISV G
Akaike info Llaaiul b yi€T 5 Laal o Al A Landivdll cilagleall jplae 2l aladiuly
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s &5 3y ¢ el aaead oaall aaS Clelhyl 4 o s &5 385 criterion (AIC)
LNECP _siallilsUaild 5 (LNEG LsiallileUa)3 xi a5 tARDL(3, 4 ) dapeall Jai oSl

Bounds Test 2gaall jlLial =5 a5 (6) o) J s

) o (6)phudsn
4y guaal) F 4l Bounds Test dgaad) JLid) ailis
Test
Statistic Value Signif. 1(0) 1(1)
Asymptotic: n=1000
F-statistic | 6.106559446623048 | 10% 3.02 3.51
K 1 5% 3.62 4.16
2.5% 4.18 4.79
EViews 10 cla jia (a1 jiaall
)  (DAsdse
43 guaal) t 4all! Bounds Test 2gaall JLid) gl
Test Statistic Value Signif. 1(0) 1(2)
t-statistic -4.731850435544084 | 10% -3.13 -3.4
5% -3.41 -3.69
2.5% -3.65 -3.96
1% -3.96 -4.26

EViews 10 <l hda (e 1 jiaal)
) sise aen die dajall aidll (e ST F-statistic e of a3l (6) by Jsaall JDA
sk 4 )) 5 ABe lia o (gl edpad) (il Sy cpaall (i jd il y Lild ale 5 ¢4, ginall
(b gaill ) A5V AB gl (e 4ad i) g daY)
g dic Aajall 4l e ST Al t-statistic ded of Ladl (7) i, Jsaall DA G
dgihia ye A8 i yuriall G Al Gl QI axed) (oa s goad 5 Lld Adde g 4 gimall G gl
Agihaie @l i) cp Ja) AL gha 48301 o ol ¢ ol oyl i
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O Agilaie Ja¥) Al oa 435 3) 58 483e a5 «Bounds Test 2 saall el jlial) il ¢ gua b

Jashal) Jal¥) cdlalae - #

A sl 40 ) 55 A8 2sa s ol sl Hall Ol purie e & jidie JalSS 2 m g (e ST a3 (0 2ay
(ARDL z3sai Jldal 3 ¢l g (Ja¥) Al shll 28l 028 cidlalra s o 40l 5 shadll (JaY!
¢Diagnostics Test a3l Gl LAY (e Lﬁ);i 8 g 5 lalaall pda ypagi J& <)
DLEA) aaai Coge 1A 6dpull) JSLEAN e o gla s 28RN 3 saill Basa (e ST Caagy I3
JLia) aadiin g ¢ lulial) Ll yY) AlSEe e Sl A e S <Breusch-Godfrey
O gl (A sdall aall cpld (@l ) wilsd e SUD ¢Breusch-Pagan-Godfrey
Stability 73 sl 4 ) jiiul AT 5t o GIX 9 (8 &8 )l gaall A daiia ga (g LAY
«Cusum , Cusum of Squires _taial Guki JA (e @lldg 23 gaill el ) 31
Wilay e & sanns B 5dl & sene Of N el Cum (7)) BICEN IS (o edai Lagailii
DR ARl et Ay )l wial ziealll O 5l %5 dsiaal) 50 JAly et

maill Jal) 8 S sl Ja¥) i lles

(8) pu dssa
(bl s M Breusch-Godfrey JLid) g
Breusch-Godfrey Serial Correlation LM Test:

F-statistic 3.503750236896058| Prob. F(2,35) 0.04101767685912635
Obs*R-squared | 7.840326573910479| Prob. Chi-Square(2) |0.01983785521691434
EViews 10 cla jia ; jiaal)

(9) a2, dsx>
el 3y Audedl) s S Breusch-Godfrey JLis) g
Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.3269871326333441| Prob. F(2,31) 0.723549850019997
Obs*R-squared | 0.9297044879856582| Prob. Chi-Square(2) |0.628227922781757
EViews 10 <y jha ; laall
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Rar Jullhs ¢F-statistic, Chi-Square ad 4 siae aly (8) ady dsaall JNA (0
daadl Gl Jsdy ¢ Bl G (Ll Bl )) a5y axe o paly @Al adedl G jilliad
all 335 P (e mesaal Gl Lo sa g ¢l Il jY) Al 45 Z3aill (58 Ml
(el il g il aaial) e ISV G086 ) i 4 (e Yy sUasyl ol gl iy
Gl Je Ulias Gl cmaaill dilery 2Ldll HAC(Newey - West) Jlial aladisl g
o=by ofa Y Jull ¢F-statistic, Chi-Square af 4 size axe mag Sill5 ¢(9) Jsaa
MAJJ;)?JQ&H\AJA} 6&\).}]\0*1&&5&&52\43)‘ CPEP PRI ua.'\,ggs..ﬂ‘edsd\ ol
z3salll anl 8 s Ll )
(10) a2, Js2a

Ol 35N Breusch-Pagan-Godfrey Jkid) gl
Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.3539202138998141 | Prob. F(11,33) 0.96491398384804
Obs*R-squared 4.748595258613201 | Prob. Chi-Square(11) | 0.94272783615032
Scaled explained SS| 2.099236892738146 | Prob. Chi-Square(11) | 0.99811575159179
EViews 10 cla ha : jaall

e Y Jull s ¢F-statistic, Chi-Square af & sies ade zal (10) &8 sl JA (e
3 ) Bl s G peilad dsa s ple AlSEe 3gag ke o gab (g3 aaall i ) i
L il aae A 4gal 55 Y hsaill 5S¢ sdall Uil

A e LU G a3l e 48l poie Sy mhsadll 4l il (sae Glak Led Ll
=S Al e sanall & slis (a3 A «Cusum OF Squares Test s «Cusum Test s ksl
OF A (e eday sl s ¢(7) By SN Laganza sy o LaY) (uda dagiig sleilan ya s (Al sall
a5 Oyl O rg Le s 5 945 Ay sina 5o JAN @ e Lilay e s B sall & sanae
Sashall Ja) Uil momat (S 4l 5 «JSLia 4y Gl 3 5aill ()5 e 1) e 3 e

357



14

20
1.2 |
15 ]
1.0
10|
0.8
5]
0.6 |
0
0.4
0127" 5
0.0 -10 |
02 - -15 |
-0'4\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ X
88 90 92 94 96 98 00 02 04 06 08 10 12 14 16 18 20 88 90 92 94 96 98 00 02 04 06 08 10 12 14 16 18 20
—— CUSUM of Squares -—--- 5% Significance ‘ —— CUSUM . 5% Significance

(7) $ s
A gadll Ay ) i) ol i) il

o0 Aee Sl Apul@ll JSLEA) e ola s 23 geil) B3 gan Aalal) milill o U]
(11) @ Jsan (8 e il ¢y shall Ja¥) A 23 saill i lales

(11) A2, Jso>
Jushall Ja¥) Bz sall) Cblalae ks il
Variable Coefficient Std. Error t-Statistic Prob.

LNECP | 0.48267415732 |0.030502950269 | 15.823851563 | 0.00000
EC = LNEG - (0.4827*LNECP)

EViews 10 cla jha : jsad)
(11) Jsx A A LS Jyshll da¥) b 23 saill (Gl ) COlelaa i gilis JDA (e
(Prob=0.000 ) 4sibas) Y2 535 (,h A8de) sy Ll 4l Ul et b J Al
saill (B N g2 Yol Jlaiey A 5¥) A8Ual) gl (A e S oy fgabaiBY) gaill e
saill o A8 Y S il e Le s 494483 Jlaiay el (il (& (galaiEY)
(euaiBY) gaill (8 olaiV) i (8 uad ) g2 Al @lginl & il of g sgalaiy)

il dpn 8 ae i Le 5
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el Ja¥) cdlalaa - ¢

i zdsalll Qiandde ju) Uadll st Jalaa () padll (a1 8 A83all s iy <yl
4 3 gaill O imy Le g s 600 Do all) Al 3 5La) 3aly 5 (AN L jall) s s (000 53
ai Cus ekl Ja¥) 3 G5l sl Basadl s puadll Ja¥) eUadl maial e 50
el dgllaia) of LS saal 1l Al 8 9475.6 sa3 aaill Ja¥) elhadl mmoad o Juawtide
a3z semall Ladll Jlae o Jaal ,2540.00019 aly LNECPAL Y 48Uall elgin) Jiiual)
G Ao alae ) S b edilias) AV ) a8 AV AN @ of sl €0.05
saill Cp malll JaY) 8 L)k de 25 Cus (L NEG (abaBY) gaill (& i) ot
Jal) ) asl g 3oy laiey AUl eDlgind & s ol ()5 ¢l 31 28Ul eDigin) 5 salaiy)
el ZU e 28 Gual da glay ade 1 Teh ) gabaBBV) salll Bl ) g3 (Lwadl
AR a 61 (12) Jsaall 50,2722 ey ((Jea!

(12) ﬁ{ Josa
sall) Ja¥) 8 ABMal) a8 il

Variable Coefficient Std. Error t-Statistic Prob.

C 4.133712338723378 1.034856625828643 3.994478303130525 [0.000370954439681977
@TREND | 0.01136118344512176 |0.00287706047364557 | 3.948885867778034 [.0004209897827532391
D(LNEG(-1))| 0.5811123136238836 0.172635087592386 3.366130962877986 | 0.00204696711893184
D(LNEG(-2))| 0.4818243808884923 | 0.1488292037779139 | 3.237431691212167 |0.002870875614989943
D(LNEG(-3))| -0.02116016280849683 | 0.1675228871686154 | -0.1263120709422747 | 0.9003005999196674
D(LNEG(-4))| 0.3311479552104576 | 0.1598256124976876 | 2.071932965157563 | 0.046678974029218
D(LNECP) 0.2721956041707673 |0.06441616527577369 | 4.225579138488976 D.0001944154485919865
D(LNECP(-1))| -0.08264199868372376 | 0.1084046477246287 |-0.7623473754894006 | 0.4516146176647696
D(LNECP(-2))| -0.2687049279464858 |0.09157384141891772 | -2.934297871345775 |0.006242402015676789
D(LNECP(-3))| -0.1401734652049542 |0.08852867197155976 | -1.583367987830943 | 0.123487701592319
D(LNECP(-4))| 0.0016618604981982 | 0.0829265154289225 | 0.020040158320927 | 0.9841397716670286
D(LNECP(-5))| -0.1882942695982371 | 0.0695607998467176 | -2.706902019717409 | 0.0109457616741696
CointEq(-1)* | -0.7560228789597766 | 0.1902458617098181 | -3.973925488654981 | 0.0003927445465748
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Ll Jdtwe Jaf o spn g el) _wae (2011) 550 38530 7 osarn 5 2l s
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)i A g0 Al o e laBY) ailly 32AN e A83e st (2017). ) .0 c2eal
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