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Abstract :

Energy security is one of the central issues in global politics and economics,
given its crucial role in ensuring economic and social stability and sustaining
development. With the increasing global demand for energy and the growing
environmental challenges, it has become imperative to adopt effective strategies
aimed at improving energy consumption efficiency and increasing reliance on
renewable energy sources to achieve sustainable energy security.

Algeria represents a prominent model in this context, as it heavily relies on
oil and natural gas revenues to support its economy and political stability.
Therefore, the country seeks to ensure the sustainability of its energy security by
developing programs aimed at enhancing energy efficiency and promoting
renewable energy, making it a significant case for study and analysis.

This study aims to provide a comprehensive evaluation of Algeria’s energy
efficiency policies during the period from 1990 to 2020. It examines the evolution
of these policies, analyzes the challenges encountered in their implementation, and
assesses the impact of energy efficiency improvements on energy security. In
pursuit of this goal, the study employs a data-driven approach using the Nonlinear
Autoregressive Distributed Lag (NARDL) model to analyze relevant indicators.

The findings reveal significant progress in energy efficiency trends in
Algeria, with improvements in the use of conventional energy sources and increased
investment in renewable energy, contributing to enhanced energy consumption
efficiency across various sectors. However, persistent challenges remain, notably
the continued reliance on fossil fuels, particularly oil and gas.

In light of these results, the study recommends increased investment in
environmental technologies, the development of renewable energy infrastructure,
and the advancement of research and development in energy-saving technologies. It
also emphasizes the importance of strengthening governmental policies to promote
sustainable energy consumption, encouraging citizens and companies to adopt more
energy-efficient practices. Such measures will contribute to reinforcing Algeria’s
energy security. This research provides a deeper understanding of the state’s efforts
in energy security and highlights opportunities for improvement to ensure
sustainable energy for future generations.

Keywords: Energy security, energy efficiency, energy policies, renewable energy,
Algeria, sustainable development, NARDL model, oil and natural gas, energy
investment, energy consumption optimization, future generations.
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!Arltova, Markéta, and Darina Fedorova. "Selection of Unit Root Test on the Basis of Length of the
Time Series and Value of AR (1) Parameter™ Statistika: Statistics & Economy Journal 96.3 (2016),
pp : 48-49.

2 Wang, Dabin, and William G. Tomek. "Commodity prices and unit root tests" American Journal
of Agricultural Economics 89.4 (2007): p : 877.
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! Phillips, Peter CB, and Pierre Perron. Opp cit, p: 341-343

2 Jonas Kibala koma, Modélisation ARDL, test de cointegration aux bornes et approche de toda
yamamoto, universite de Kinshasa,congo, 2018, vu sur le cite hal.archives-fr, le 14/01/2021, p.6
:.hal.archives-fr,1e14/01/2021,p.6.
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Pesaran, M. Hashem, and Yongcheol Shin. An autoregressive distributed lag modelling approach
to cointegration analysis. Vol. 9514. Cambridge, UK: Department of Applied Economics, University
of Cambridge, 1995, p :08.

2011 GQJ‘){)!\ (Oles ‘@‘}jﬂ\} il aelall la “_%J;)” danlall ccliadat g il palaa bl i) 33k (el tead?
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'Afzal. M, Malik. E. M, Butt. R, and Fatima K, (2013), Openness, Inflation and Growth
Relationships in Pakistan An Application of ARDL Bounds Testing Approach, Pakistan
Economic and Social Review, Vol 51, No. 1, P. 25.

2Inglesi—Lotz, Roula, "The role of potential factors/actors and regime switching modeling." The
economics and econometrics of the energy-growth nexus. Academic Press, 2018. P :117
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%Shin, Yongcheol and Yu, Byungchul and Greenwood-Nimmo, Matthew, Modelling Asymmetric

Cointegration and Dynamic Multipliers in a Nonlinear ARDL Framework (October 21, 2013).
Festschrift in Honor of Peter Schmidt, W.C. Horrace and R.C. Sickles, eds., Forthcoming.

Available:http://dx.doi.org/10.2139/ssrn.1807745, p7.
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TuranTaner, KarakasMesut, Asymmetries in twin deficit hypothesis: Evidence from CEE
countries, Journal of Economics, Slovak Academy of Sciences vol 66, issue6, 2018, p588

*khalid M. Kisswani, Mohammad |. Elian, Exploring the nexus between Oil prices and sectoral
stock prices: Non linear _evidence from Kuwait stock exchange, Cogent Economics and finance
(2017) Available: https://doi.org/10.1080/23322039.2017.1286061, p7

A1-10 tm e ion e Aud grnadl Ay 2l ASbaal) (B Laiia) (85 Sisall Jab gad) ¢ raadd) deaf ) slee?
* Turan Taner, Karakas Mesut, Op.Cit, p.588
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'Kehinde, Damilola, Ilesanmi., Devi, Datt, Tewari. Increased Fossil Fuel Consumption and Its
Impact on Energy Efficiency and Economic _Growth, Academic Journal of Interdisciplinary
Studies, 11(1), P: 118.
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Mean 296.7284 14.21844 47.77198 958.9748
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Minimum 260.6893 7.738761 12.3 532.683
Std. Dev. 25.43583 4.353900 31.37432 416.535
Skewness 0.751346 0.653767 0.691333 0.72862
Kurtosis 2.546955 2.640872 2.172646 2.190957
Jarque- Bera 3.079166 2.298276 3.24535 3.472624
Probability 0.214471 0.316910 0.19737 0.176169
Sum 8901.852 426.5533 1433.16 28769.24
Sum Sq. Dev. 18762.46 549.7369 28546.09 5031540

Observations 30 30 30 30

EVIEWS 12 zaiy; cila ik e daieVU Gl dae) (e 1 jhaal)

2l claadlal (adlatnd (Sey eodlel Jsaall A8 ol il

(TED) aallll o allll sl aic el s o ilall o) jigal lual) Jangll &L
sis (EDEP) dallll (sumi iz (EEF) alall 5ol dpuillys o(Jsn Ly 958.9748) 4o
(W A [Jsa by 296.7284) il e oa¥ g Sleall bugd &l
Logidl gl si (PETP) Lot jlaud (ady Lady o( bl Jadl el U 14.21844)
(sSid Y53 47.77) 4 a5 58 Pla bl
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iy (2019) diw P i el & (TED) gsilall oY) Sasal dad el dimuss &
b IS Al Laall g skl G 2 saly ) aaly elldy (P 1828.971) — & 8
dad o Ll b_gadl) sda DA 322l clilall B galdll gadll ) ZsloaYU Asbad) o andl Pl
{(1990) diw PDa @lly 5 (PJ532.683) iy i 4
(355.3323) waly a8 (EFF) dalall 5L yigal dad el Jiad 2 s Al dga 0
OSars s il () yigal Aad el e Al Al e 4 ¢(2019) Al Dl el
Gl i 3 el 3 Al oDl a8 il e Sall el e el Alaadlall oda
3 e Q) Jlaa) (it Les e gl o aalls SRS g s AU 801 (ppund] el o
(2005) 3w s (260.6893) 5l 1agd dad ol cilas 5 AT Aga ey DU 3
Ay Balall oled) Gl oA a8 o) Abadl Sa odlel Jsaall U sasall
o sale cifi dmy o Jy Lo sas L Aaiie e Al 6 saded) ol i
o s Al jolias gl uiie oLl Al ol 358 DA ¢ paid) Cilef il
Crn Ll Loy 555 ot Bainal) il paial) JS by 7 aadle Cad (S LS cLimidia ) ja)
.(Jarque— Bera) diliaa)
) g isall) @ pitia O dasead) add) Bl ¥ clalaa—3
Mizall 73 gaill 34l s il il priall g 5 iUl () G 3D Jsa Sase sl puiag]
f e sall Jgaadl 8 daia sall Ol HY1 48 giias dlae) o3 Al jall

J¥) Zasalll ol piia G Jasaand) (adl) Bl Y cdlalas 3(9 <3) b, Jgand)

EEF EDEP PETP TED
EEF 1 0.23738199 | 0.41442577 | 0.82883335
EDEP 0.23738199 1 0.96772841 | 0.58042964
PETP 0.41442577 | 0.96772841 1 0.67228355
TED 0.82883335 | 0.58042964 | 0.67228355 1

(EVIEWS12) cla jae to alaieWh Cald) dae) (0 1 jdaal)
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Sl G sl eV ow Bl cDlebee 3 Leday (bl Jsanll g sl
Sh Ll Y1 cBllee JS () Gy i ga g ndi pe LdS 23 gaill 3 Aa ol 5 pudall < il
cuilS 38 (TED) g sl (Y1 (EEF) Gl 501 s )) 28Dl oladl (ady Lag (%50) o
@Sl Yl G Bla V) cOlelee O o 8 ¢(0.82) el @slad o dadlye da g dun se
£0.58) iyl e il 2 (PETP) Jyyill b ((EDEP) 43Ul s gumi (0 S5 (TED)
.(0.67
) el 4 ) i) A o 1 ALY £ Y

ol Fangias Aalall Aand il i HLEAY] 3 Gy | et i) i Ladl el
SEd A A oalh past Alglae e DA e S5 2 Cun lagee A Jlasi) 23l b
Al oyl & L e Ualiy cl ol 23 ead Oyt (e eiie JSU Agie 3 Judldl L
Bt 3l Jdldl ¢ sSad) a) L it S AR BaaY) Jsm A3l <l gals Galall ¢ 5al
Gl ppie G AL ASpalnall Gl jladl g Jilady sadieal) dpuldll amgiall st 4
(ARDL) dibasall dyia i < ganill 20 as¥) 3l Qi oo Jad cale S50 JS) sLaid)
ol il Agia 3l QD) (58 o Lkt 8 (i i gie deals AlaS (NARDL) gzl
@l ol Aa g clagin e 0585 5 ISV G (sl sie 5 e ould 23
Ll sl ) Aangial 3 Bulail A 8 pal (el 5B As ol (e JalSia e
Taaitienall o1 3,0 e i il purial) 4 ) i i EA) T e e e Lapliy @
Aoyl lpailad 5 gianh s zisal JS Glilyy 3850 ) Al angiall Gadls
Sy 5 g dlal sia e (gt ol 1305 e el Judldl i) oS4
sbsal sl 5w Al ) dese e At 3l JSlll 5% paas e
(ADF) jshadl ;¥ 58 S jlasls (PP) (somy penlé

Al b il Qs e 0 laal) adiey

{ (aal 5in 35ms) Asa 3l Aludud) il aac :HO }

(aal Jas asas aae) 5l dgie 3l Aluludl :H1
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) A jliey GaoloaY) il e oSal) a5 (Mackinnon 1996) asi cpolial) sy
& Lal dagll o QYN (Sas (%5) ANV G siwe die A sanll aill ae Legd 4 sundll
e Y el AL 6 Cua Al Al e alaeVl ool e SO il

(0.05) da ol Al e J8 loadl Adlaal) il culS 1Y 5 e

d3as o) LSSV blgr Aaldll EDE gilall i (P-P; ADF) il jlsall it

d;j\ éJm‘ LQM\ Qe é\.bj ‘(ELC bl;j‘j QLG J};} (q.lc 6eLC bt;:\\} cklé J};j (.95 6&2&

6 Sheal) e Ay ) SN LAl (10 43) ng Jgaadl

UNIT ROOT TEST TABLE (PP)

At Level
EEF TED PETP EDEP
t- Statistic 0.156 3.8845 - 1.4089 -1.6017
With Constant Prob. 0.9646 1 0.5641 0.4689
n0 n0 n0 n0
t- Statistic -0.8451 | -0.3153 -1.864 -1.4794
With Constant & Trend Prob. 0.9491 0.9862 0.647 0.8135
n0 n0 n0 n0
_ t- Statistic 15114 7.0614 -0.3434 - 0.5086
W'thou;gr’lg“am & Prob. 0.9645 1 05525 | 0.4873
no no no no
UNIT ROOT TEST TABLE (ADF)
At Level
EEF TED PETP EDEP
t- Statistic 0.068 3.2303 | -1.3343 | -1.6017
With Constant Prob. 0.9575 1 0.5998 0.4689
no no no no
t- Statistic | - 0.8451 | -0.8032 | -1.864 | -1.4794
With Constant & Trend Prob. 0.9491 0.9537 0.647 0.8135
n0 n0 n0 n0
t- Statistic 1.4479 6.836 -0.3194 | -0.5313
Without Constant & Trend Prob. 0.9599 1 0.5616 0.4779
n0 n0 n0 n0

EVIEWS12 cila e e alaie YU Gl dae) (e t_jduaal
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(EEF) 43l 5.8 el (P— P) lual; Aalall (t- Statistic) dslasyl adll cul,
e (ple oladl s qhal dgn g cakali aga s cple olaily akali 2gas pie) LLasU EDGN £ilal
L) ALl A saall Aadll e U8 WIS 8 Topg, = (1.511460.156¢ — 0.8451) s
caly Jall Jo g dalal adlaay) aall o el e %5 dsieal e e
oSar Jalls 0.05 dsall dadll o Sl WS 4y PROPTor,r = (0.9640.96 40.94)
i eV Ll i giall dagill uds a5 (5 siwall die piall 138 4l il aamy Lo ja oSl
.(ADF) _laal

ol i ((P- P) loals 4alal) (- Statistic) 1 dglasy) a8l cual WS
o Lla J8 a5 Tyrqr = (—0.31;3.88; 7.06) ,Laadl el zilall i (TED) s séldall
o3¢ Adagiyall Adlaa¥) 4@l O Sl e (% 5) AVl (s siue aie Ld AL 3 saal) dagl
Dlasdl Aladl Al Jsd oS4 Jalhs (0.05) Aasadl dadll e Ll Sl dglaal
o LB il Gl s gl die s 5l V) it O e gat s (P P)
.(ADF) jlas) mil e ol Laf Ll Jua gil

S gl eVl 3 Al Cogeal piges il el gomie Gl Lad
& (ADF = PP) o jlia) mili cuiy Gum el puially Tualall il Guis ) Jaa 530
Cua (ale sladly adald dga g cadald 25y cale olal g adald 2ga g pac) cplEaD DAY 3l
Gl il Jsd oSey Jalls (0.05) Aasadl deill e Lla J8 o ,laadU 3dlaal) o 3
AT Jae g pial Ay ) 8l pae o et (Al 5 0 ladd &y il

g A Eid sy Sall (Sed (ADF-PP) olia) =i DA (e ale ISy
bl dsa s 8) G olaadU EDED #3lall 3 @lldg (s sl die Al all 23 saly Aualil) < il
Ao M Judllli 3o Lo o Ly o(ple olatl s alali 2gag pae 5 ale oladly alald 25a s «
DS g 5l (3o Al gl b5 yaan 3 Ay pae Lali Al all b s jaal Aes Y1 il il

tJ ) Boal mie A all el el Ayl ELY) C sl e
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Y @A die 4 ) i jLadl 1(11 (3) A, Jgasd)

UNIT ROOT TEST TABLE (PP)

At First Difference

d(EEF) | d(TED) | d(PETP) | d(EDEP)
| t- Statistic 57021 | 3.8801 | -4.6195 | -4.7468
With Constant Prob. | 0.0001 | 0.0063 | 0.001 | 0.0007
*%k% *k*% *%k% *k%
| - Statistic | o |-131132 | -45226 | -4.821
With Constant & Trend Prob. 0 0 0.0063 | 0.0032
*kk *k%k *kk *%k%
| t-Statistic | . | -2.3227 | -4.6718  -4.8491
Without Constant & Trend Prob. 0 0.022 0 0
UNIT ROOT TEST TABLE (ADF)
At First Difference
d(EEF) | d(TED) | d(PETP) | d(EDEP)
| t- Statistic . | -38601 | -4.6589  -4.7761
With Constant Prob. | 0.0001 | 0.0066 | 0.0009 | 0.0007
*%k% *k%k *%k% *k%k
| t- Statistic | oo | -61237 | -4.5748 | -4.7761
With Constant & Trend Prob. | 0.0001 | 0.0001 A 0.0056 A 0.0035
*%k%k k%% *%k%k *%x%k
| t- Statistic 55448 0.9199 | -4.7035 | -4.8672
Without Constant & Trend Prob. 0 0.3089 0 0
*%k% no *%k% *k%

Notes: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the
1%. and (no) Not Significant

*MacKinnon (1996) one- sided p- values.

(29) A8, Galll EVIEWS]2 s i e alaieYl ¢l dae) (e 1 jhaall
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Osom ol g OUAY aaall daa b b oS o oY) Aa sl e gl ) a) aa
ED 7 3ladll g A all 8 dajadll o il OSI dally (ADF) shall i S (PP)
sl O Sliel o ofale oladlg akald dsag aae adali agay 8 cale oladly akald dsag )
Sl e JS) Aygunall il o JI z3lall S 8 (ADF 5 PP) (laa¥ dsaills dsaal
¢(0.05) s _all dadl jslam ol Al AdlaaVl adll DA el e Y] Sy el all
DLasdU Aflasy) dedll Caly Sus (ADF) Loy Gl &3 seill Al am g o Uil 3925 2a
Allaa¥) Aadll o Sliel o dglaay) Aalll e Al 5 a5 (0.919 -) zised 1a 3
(0.05) sl Al (e Llss 58T 85 (0.30) <l Lgy A jall

Js¥) Gl aie A jall @l puatie X0 Aie 3 Judadl 2l iy oSl oK) cale JSi
e ALelSie Al all 8 daaall el Ja 8 ddle 358K ((ADF 5 PP) s lasl e el
& A el e ) S Al Ay ) 8N Al 5 8l paddy sl Jeaadly L IV ds sl
sl yall

Al i) el Jid) @il 1(12 ¢3) @by Jgand)
4 ) ALY A o il

R R R e
U
[T
_|
av)

A ) ) el il w2 e el Caall) dae) (et jdaall
& Ayl Gl pladN) i Gadle muas) g (12 03) A& dsaall kil
G die b Al il & adedd) zisall < i JS O eday ABLA 5 kAl 3 lagl
JaVl 4 43l g ADle 2ga s 44K (GRANGER 1986) caus iy 3 a3 ¢(1y) sV
el padaia¥) S LS ¢ i all gsilall Yl psige slaily 5 mdall il il n Jyshall
Adasall dgie 3l ol gl SIA SlasiV1 gz dlad Gadad Al o O Ay Ea) il jlaa) e
Ol Jloel e (NARDL) djladll e dibapdl) 4yl <l ol 5130 jlaasY) 2 3l5 (ARDL)
o sl die 5 e Agie U Judlall (558 A o el &) il Gl iy G A Cpila
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@ siall die A EAY) By de il ailed dia 3l Judl) 068 o S SV Gl e
G Ahall e Al Al el gadll I JaaiV) zila Badi e e s L JY) Gl
ALY g sall Aunally Uadl) moaeas cdlelae T8 (e a0 aay llyy Gyl £ 3 p Alla
gl jlia) A B e B3 )
Al A gl Y e AUl BeliS T (b Il catbaal)

Aibanal) Agie 3l il gmill SIStV zisai Bhg auld 3 gal a3 ccalladll 18 b
sl 4 oelldy el 3 gl G o Al sl B uld DA e Aghaall e
& bl biS Jyshall Jal) 8 Ak A3l 5 o SE 2 S Ll LS ¢(2019-1990)
dalae Lat 5 Gamadt ) Cpopmaie A e @l puldll dadall ddee 3 SAN Adll dpngiad) 3l
asall ol ml e @EaAl ) Ayl (Aslaay) Ly dudld)) Uaddl maaas
zasalll ase aiw dyshll Ja¥) 4 & pidl JelSall Lag i (e 3iadll axy5 o(F- Bond Test)
O (S LY <) AKDISH Guldll JSlie e il zisedl gla e oSl i)
Al (sl xnhall el bayds olall Gl aae S o hall aaeill JS0e el
aaaty (Al e liS igh) Al Al @yl 8 Aalie Glena Glaa) 5l Als y
ashll 5 suaill cpla¥) 3 clasall s3] 8 3all g lall Y1 Aylaid
Alal) Belisy (g ghlal) pall) o yidial) Jalsil jLaal s g A

s s gald U< (NARDL) zilas Gisee (ARDL) zila Gudail (gl il aal ()
o 4ie ST Lo sa s 4l 5 yudall Ol paiall g il el o Jygdall JaY) 8 A3l gl A
dalra gyl Jig M Ayl (Fisher) dgbaa) o slae¥l agaall jlosl Gels Dla
Al 5 yuiall il g il sl (B el As 50 Al 5o aaan 0 el i Uadll s
zisall Hloal Sy Gia (AIC) Sbas o olaeY) Pl e @iy A )l Jas zisadll B
pol) sall UKD dniagh Lo sa g lmall 128 3 Al Q8 o 1ol A all 8 adiedll
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Jdia zigad 20 Jai (AIC) jlaa Lo :(4:3) ad Jsil)

Akaike Information Criteria (top 20 models)

'3'90::'iiii:illlliii'iii
||I|||I|IIII||I|II|l
3.95 L
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T 0 3T TS 0 0T BT S T BT T S T T T T O T
© s 0 9 S S © 9 O O O © 0 6 6 s 9o
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Model194: ARDL(1, 0, 3, 3, 2)
Model68: ARDL(1, 2, 3, 3, 0)
Model193: ARDL(1, 0, 3, 3, 3)
Model130: ARDL(1, 1, 3, 3, 2)
Model4: ARDL(1, 3, 3, 3, 0)
Model67: ARDL(1, 2, 3, 3, 1)
Model66: ARDL(1, 2, 3, 3, 2)
Model196: ARDL(1, 0, 3, 3, 0)
Model129: ARDL(1, 1, 3, 3, 3)
Model3: ARDL(1, 3, 3, 3, 1)
Model232: ARDL(1, 0, 1, 2, 0)
Model228: ARDL(1, 0, 1, 3, 0)
Model216: ARDL(1, 0, 2, 2, 0)
Model2: ARDL(1, 3, 3, 3, 2)
Model132: ARDL(1, 1, 3, 3, 0)
Model236: ARDL(1, 0, 1, 1, 0)
Model195: ARDL(1, 0, 3, 3, 1)
Model212: ARDL(1, 0, 2, 3, 0)
Model65: ARDL(1, 2, 3, 3, 3)
Model104: ARDL(1, 2, 1, 2, 0)

EVIEWS12 cila s Je alaeYh Enlll dac) (e 2 jdaall
Ak o JoY) zsalll ¢ e e e JS daladl sl da oy aaad dlee )
Dl o e o alae WL Apul@ll sl 5l e &aall @l el b g Al Al of

Agie ) 3y (g silall aY1) il sl Al 5 (Al 2 3sad) g3 gall 2 Alla 8 ALalidl)
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e At WS (1,0, 3,3, 2) Jal e b LS @oal i Ald) o juial W gaal
Sheain € < @ juiall Jalsall dlalee ey oWy sl Jaall Pla
& fidal) Jalsil) Ualasa :(13 <3) aby Jaad)

ARDL Long Run Form and Bounds Test

Dependent Variable: D(LNTED)

Selected Model: ARDL (1, 0, 3, 3, 2)

Variable Coefficient Std. Error t- Statistic Prob.

C - 3.352232 2.31661 -1.447042 | 0.1735
LNTED(- 1)* - 0.73302 0.177792 -4.122918 | 0.0014
LNPETP** -0.337223 0.144353 -2.336105 | 0.0377
LNEEF_POS(- 1) 2.136417 0.633293 3.373504 = 0.0055
LNEEF _NEG(-1) 0.242843 0.443603 0.547433 | 0.5941
LNEDEP(- 1) 0.395425 0.155236 2.547247 | 0.0256
D(LNEEF_POS) 0.30895 0.457528 0.675259 | 0.5123
D(LNEEF_POS(- 1)) - 1.450788 0.598653 -2.423419 | 0.0321
D(LNEEF_POS(- 2)) - 0.983293 0.456329 -2.154791 | 0.0522
D(LNEEF_NEG) 1.200758 0.49322 2.434528 | 0.0315
D(LNEEF_NEG(- 1)) 1.377762 0.521287 2.643003 | 0.0215
D(LNEEF_NEG(- 2)) 1.010986 0.486246 2.079165 | 0.0597
D(LNEDEP) - 0.369418 0.145881 -2.532325 | 0.0263
D(LNEDEP(- 1)) - 0.045254 0.022892 -1.976822 | 0.0715

Jashal) Jal¥l clalaa

Variable Coefficient Std. Error t- Statistic Prob.

LNPETP 0.460046 0.140737 3.268843 | 0.0067
LNEEF_POS 2.914541 0.284091 10.25918 0
LNEEF_NEG 0.331291 0.562022 0.589463 | 0.5665
LNEDEP - 0.539446 0.138326 -3.899814 | 0.0021
C -4,573178 2.700241 -1.693619 | 0.1161

Jashal) Jal) dlsea

EC = LNTED - (- 0.4600*LNPETP + 2.9145*LNEEF_POS + 0.3313 *LNEEF_NEG
+ 0.5394*LNEDEP - 4.5732)

-(30) &, Galdl EVIEWS12 s jaa o slaieYh Eald) slae) (e 1 jdaal)
ellig g ilall () oladly b juidall <l puiiall (e Jyshall Jal) 8 A5l 4556 laal Ay
Sgaad) jlas) Y Alayl Uaddl moaad dales oy e alae Y
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i) s Jalaa .1

o) e a5 iS B s ol Uadd) ot Jalas dad ey sladll st Julas
Aol 8 Jidhy s Y ol 3isd a1 1 o 6l (0.73302 -) el 8 s il
a1 olatly el Jal) (3 0315l pas 3all 358 Allall o8 (it s (ladl) mraaat Jalae
i 3adly el V) olatly b puaiall < el (Blg ansi ) pube yxieS 28U 5 LS (e Jy shal
Allaa) Aadll o dua Aglaay) daldl e Ao o jlaely AN Loyl Giay Jalead) a8 0 LS
Ji a3 PROP= Tgpyr = 0.0067 sl 58 Uaid) sl Jaleay adadi jall i giias Aflianyl
Jicy 525 a0 Loyl Biag Uadd) o Jalale 8 Sl 5 (0.05) s sl dedll (e Ll
conail adll maaat Jalae lealing Al ) 33a g5 cdilan)) Laldl (o 4hgine &
A sl $=1.369 o skl Jal 3 o3l ¢ sl L L il JaY1 iyl
e Aa

(Bond Test) agaall i) .2

i gina 1385 AL 25,080 e oSN (DA e Tl i Jelae gy e S 2a
) Alany) Aail &5 ,lie DA (e dsaall lial Jopd e B Ala gl 38 8 3 dglian)

Jsall ana gy L 525 (Pesseran and shin) sk (e s2edll Adsaall 2l (F- STAT )

f s sall
Zsaill agaall Ll (14 (3) a8, Jgaal)
F- Bounds Test
Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)

Asymptotic: n=1000

F- statistic 5.919867 Finite Sample: n=30
k 4 10% 2.525 3.56

Actual Sample Size 26 5% 3.058 4.223
1% 4.28 5.84

(30) i ol EVIEWSI2 s jas e alaic¥h Galdl dae) e i jdaall
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( Forar = 5.91) a5l [Lia¥ ddlasy) dadll caly 2 odlel Jsand Y g salll
b e amdly Jaadl Jsaall WDy sl galeal gmed) e ST A
(% 5) AV & sius aie (4.22¢ 3.05) ol e Lﬁjbﬁ &l 5 (Pessiran and Shin)
dsas Slo oal il agall LAY dad) (m dll Jed (Sey JUlls (K=4) 4 a da 0 i
Al ) slatly zasall b Aa aal 3 judall i puidl e skl JaY) 8 An ) 5 ADle
Al pall o3a 8 adiaall 5 il DA i el Al
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(NARDL) dagia 35 d31 gisall i :(15 ¢3) g, Jyaad

Dependent Variable: LNTED

Method: ARDL

Sample (adjusted): 1994 2019

Included observations: 26 after adjustments

Selected Model: ARDL (1, 0, 3, 3, 2)

Variable Coefficient Std. Error t- Statistic Prob.*
LNTED(- 1) 0.26698 0.177792 1.501645 0.159
LNPETP - 0.337223 0.144353 - 2.336105 0.0377
LNEEF_POS 0.30895 0.457528 0.675259 0.5123
LNEEF_POS(- 1) 0.376679 0.396617 0.949731 0.361
LNEEF_POS(- 2) 0.467494 0.392543 1.190937 0.2567
LNEEF_POS(- 3) 0.983293 0.456329 2.154791 0.0522
LNEEF_NEG 1.200758 0.49322 2.434528 0.0315
LNEEF_NEG(- 1) 0.419847 0.548779 0.765058 0.459
LNEEF_NEG(- 2) - 0.366776 0.493308 - 0.743504 0.4715
LNEEF_NEG(- 3) - 1.010986 0.486246 - 2.079165 0.0597
LNEDEP 0.369418 0.145881 2.532325 0.0263
LNEDEP(- 1) - 0.019247 0.028859 - 0.666931 0.5174
LNEDEP(- 2) 0.045254 0.022892 1.976822 0.0715
S - 3.352232 2.31661 -1.447042 0.1735
R- squared 0.998008 | Mean dependent var 6.846029
Adjusted R- squared 0.99585 | S.D. dependent var 0.407096
S.E. of regression 0.026224 | Akaike info criterion -4.140517
Sum squared resid 0.008253 | Schwarz criterion - 3.46308
Log likelihood 67.82672 | Hannan- Quinn criter. - 3.94544
F- statistic 462.501 | Durbin- Watson stat 3.120731
Prob(F- statistic) 0

(31) ad 3ald) EVIEWS12 s s e alaie¥h daldl dae) e i jdaall

Aladinlys KA Lol LS Bl ol palil) 385 Al ol zisai i oodlel Jsaall uas)
Sl e zisalll Jdad a8 4l Jal el ag ((MCO) dlall (5 jruall clay yall 4y )l
Al 5 Aglasy)
i dsadll bl g Alaa¥) Juadl) 1
Jilats Al zigel b ASLDISY Guldl JSLEe asa s L) s ddadll) da b

L33 sa HLOA) JS Cous 48853 35 (5305 73 gl A8 5l g AS) 4 sial
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ekl Jsliie < Lad) oY

Al o 8 adieall zigaill gla e aSED ga (bl JSLE ol Hlial Gada (e Chagd) )
e o Jpand) dsale i g Undll ials Lgie by a8 ) YUY Calida g
o ol Lad @atl i LS LAllas i e Jgeanll il oz dlall cilalaal 5 ey 448
Cilrs pas oSS £ ganall il jlaal o alae¥l @llyy Jall Jadl sasas el )l
JEEY) s e adle il Hlaal) o2a mily .(CUSUM & COSUMSQ) «S) il & saadll
PN SPREN

LGS (uldl) JSldn @ JLadY Gadla 1(16 (3) a8 Jgaad

Null hypothesis: No serial correlation at up to 5 lags
F- statistic 1.370456 Prob. | 6164
F(2,10) Breusch- Godfrey Serial
Prob. Chi- Correlation LM Test:
Obs*R- squared 1.566862 rob. Chi- 1 2507
Square(2)
Null hypothesis: Homoskedasticity
F- statistic 2.641008 Prob. 1 0.0512
F(13,12) Heteroskedasticity Test:
i Breusch- Pagan- Godfrey
Obs*R- squared 19.26632 Prob. Chi- 1 1155
Square(13)
. Prob. Chi-
Scaled explained SS 6.592585 Square(13) 0.9219
j- b stat 2.0142 0.3652 jarque- berranormilty test

(32) f’é-) Galdl EVIEWS12 Gila jae e aldieWh Caalll dlae) (e 1 jdeaal)
A 3 ) Cua Loaa ) Al cilpia b e oBlel Jsaadl 8 Al il jlaaV) 55
Glls Gl aae g eUadll a1 Lol V) AKEL of s KA aga)y pae o ali adedl

cormhll a5l o mdsal JS a8 g T ol Al all 5 8 OIS syl
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s Ka celany) 138 e 5l Sl Aslasy) Aalil e Qs e a5 =1.566862)
G oelbaYl gy A LY JSe dsas pie o el gl LD gkl il
A8 Jae zdsail

A (Heteroskedasticity Test: Glejser) il &l g cpls Gl axe HLiaY Al
Aflany) Zaalll e A e a5 (Obs*R- squared =19.26632) dslasy) dadll culy
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o ) e SRV 1 38y Gl AT Gftlaatl O LS g isall b ol
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el

S B 8 Al gl agay aae caas) Al Gl JSLie o jlasl il e Tl
Blee b e alde¥) (Sayy Agige aniliny Asie 5aY) 1 s xilis 6l s o d el
byl il

z3s—aill el ) 8 e G Y ang eqgabiai) Jlatl didee ) s el i
Al JEY) aacagi Lo ga g saidll
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N T B T N T |
UAE 6091 6091 6091 6091 6091

ER
Bahrain 193 210 224 163 172 Sy
Tunisia 64 64 65 65 65 T
Algeria 4505 4505 4504 4504 4504 PEUTN
S. Arabia 9069 8720 8618 8587 8488 Lagal
Syria 285 285 285 285 285 Ly
Iraq 3729 3744 3820 3694 3694 3l salt
Qatar 23861 23861 24073 24299 24531 Hlad
Kuwait 1784 1784 1784 1784 1784 gt
Libya I1IS0S 1505 1505 1495 1505 -
Egypt 2221 2221 2221 2086 2185 pon

paSa e A ———— e e

Jordan 6 6 6 6 6 Sy
Sudan 25 25 25 25 25 gt
Oman 707 705 705 705 705 Olas
Somalia 6 6 6 6 6 Jhasalt
Morocco 1 1 1 1 | el
Mauritania 28 28 28 28 28 Lol ype
Yemen 479 479 479 479 479 Saall

OAPEC 53306 52989 53190 53054 53304

Other Arab Countries 1252 1250 1250 1250 1250 G Y Ayt Jgat
Total Arab Countries  S4558 54239 54440 54304 54554 aujalt Jaudt Jlest
Arab OPEC Countries 50544 50209 50395 50454 50597 s pali gl Jea

OPEC 96539 95850 95679 95607 95591

gt

Total World 201651 197196 195388 196887 196090 ladl et
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With Const

With Const

Without Co

With Const

With Const

Without Co

With Const

With Const

Without Co

With Const

With Const

Without Co

At Level
t-Statistic
Prob.
t-Statistic
Prob.
t-Statistic
Prob.

EEFE
0.1560

0.9646
nO
-0.8451

0.9497
nO
1.5114

0.9645
nO

At First Difference

t-Statistic
Prob.

t-Statistic
Prob.

t-Statistic
Prob.

At Level
t-Statistic
Prob.
t-Statistic
Prob.
t-Statistic
Prob.

d(EEF)
-5.7021

0.00017

aan

-7.4626
0.0000

ann

-5.5415
0.0000

aaa

EEF
0.0680

0.9575
noO
-0.8451

0.94917
nO
1.4479

0.9599
nO

At First Difference

t-Statistic
Prob.

t-Statistic
Prob.

t-Statistic
Prob.

d(EEF)
-5.7057

0.00017

e

-6.3938
0.00017

ann

-5.5448
0.0000

ann

UNIT ROOT TEST TABLE (PP)

TED
3.8845

7.0000
nO
-0.3153

0.9862
nO
7.0614

7.0000
nO

d(TED)
-3.8801

0.0063

ana

-13.1132
0.0000

~aa

-2.3227
0.0220

UNIT ROOT TEST TABLE

TED
3.2303

7.0000
nO
-0.8032

0.9537
nO
6.8360

7.0000
nO

d(TED)
-3.8601

0.0066

e

-6.1237
0.00017

Rt

-0.9199

0.3089
nO

PETP
-1.4089

0.56417
nO
-1.8640

0.6470
nO
-0.3434

0.5525
nO

d(PETP)
-4.6195

0.0070

ana

-4.5226
0.0063

ann

-4.6718
0.0000

anw

PETP
-1.3343

0.5998
nO
-1.8640

0.6470
nO
-0.3194

0.5676
nO

d(PETP)
-4.6589

0.0009

e

-4.5748
0.0056

e

-4.7035
0.0000

ann

EDEP
-1.6017

0.4689
nO
-1.4794

0.8735
nO
-0.5086

0.4873
nO

d(EDEP)
-4.7468

0.0007

~aa

-4.8210
0.0032

aan

-4.8491
0.0000

~aa

(ADKF)

EDEP
-1.6017

0.4689
nO
-1.4794

0.8735
nO
-0.5313

0.4779
nO

d(EDEP)
-4.7761

0.0007

aan

-4.7761
0.0035

~na

-4.8672
0.0000

aan

Notes: (")Significant at the 10%:; (*™)Significant at the 5%: (™) Significant
*MacKinnon (1996) one-sided p-values.

This Result is The Out-Put of Program Has Developed By:

Dr. Imadeddin AlMosabbeh

College of Business and Economics

Qassim University-KS A

EVIEWS12 gali s cila jia : jaadl)

U




ikl Jalsil JLEd) 130 aby galal)

ARDL Long Run Form and Bounds Test
Dependent Variable: D(LNTED)

Selected Model: ARDL(1, 0O, 3, 3, 2)

Case 2: Restricted Constant and No Trend
Date: 01/26/24 Time: 15:12

Sample: 1990 2019

Included observations: 26

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -3.352232 2.316610 -1.447042 0.1735
LNTED(-1)* -0.733020 0.177792 -4.122918 0.0014
LNPETP*™ -0.337223 0.144353 -2.336105 0.0377
LNEEF_POS(-1) 2.136417 0.633293 3.373504 0.0055
LNEEF_NEG(-1) 0.242843 0.443603 0.547433 0.5941
LNEDEP(-1) 0.395425 0.155236 2.547247 0.0256
D(LNEEF_POS) 0.308950 0.457528 0.675259 0.5123
D(LNEEF_POS(-1)) -1.450788 0.598653 -2.423419 0.0321
D(LNEEF_POS(-2)) -0.983293 0.456329 -2.154791 0.0522
D(LNEEF_NEG) 1.200758 0.493220 2.434528 0.0315
D(LNEEF_NEG(-1)) 1377762 0.521287 2.643003 0.0215
D(LNEEF_NEG(-2)) 1.010986 0.486246 2.079165 0.0597
D(LNEDEP) -0.369418 0.145881 -2.532325 0.0263
D(LNEDEP(-1)) -0.045254 0.022892 -1.976822 0.0715

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z2).
Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LNPETP 0.460046 0.140737 3.268843 0.0067
LNEEF_POS 2.914541 0.284091 10.25918 0.0000
LNEEF_NEG 0.331291 0.562022 0.589463 0.5665
LNEDEP -0.539446 0.138326 -3.899814 0.0021
C -4.573178 2.700241 -1.693619 0.1161

EC = LNTED - (-0.4600*LNPETP + 2.9145*LNEEF_POS + 0.3313

*LNEEF_NEG + 0.5394"LNEDEP - 4.5732)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) I(1)
Asymptotic: n=1000
F-statistic 5.919867 10% 22
k = 5% 2.56
2.5% 2.88
1% 329
Actual Sample Size 26 Finite Sample: n=35
10% 2.46 3.46
5% 2.947 4.088
1% 4.093 5.532
Finite Sample: n=30
10% 2.525 3.56
5% 3.058 4.223
1% 4.28 5.84
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Dependent Variable: LNTED
Method: ARDL
Date: 01/22/24 Time: 10:52
Sample (adjusted): 1994 2019
Included observations: 26 after adjustments
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): LNPETP LNEEF_POS
LNEEF_NEG LNEDEP
Fixed regressors: C
Number of models evalulated: 256
Selected Model: ARDL(1, 0, 3, 3, 2)
Variable Coefficient Std. Error t-Statistic Prob.*
LNTED(-1) 0.266980 0.177792 1.501645 0.1590
LNPETP -0.337223 0.144353 -2.336105 0.0377
LNEEF_POS 0.308950 0.457528 0.675259 0.5123
LNEEF_POS(-1) 0.376679 0.396617 0.949731 0.3610
LNEEF_POS(-2) 0.467494 0.392543 1.190937 0.2567
LNEEF_POS(-3) 0.983293 0.456329 2.154791 0.0522
LNEEF_NEG 1.200758 0.493220 2.434528 0.0315
LNEEF_NEG(-1) 0.419847 0.548779 0.765058 0.45390
LNEEF_NEG(-2) -0.366776 0.493308 -0.743504 0.4715
LNEEF_NEG(-3) -1.010986 0.486246 -2.079165 0.0597
LNEDEP 0.369418 0.145881 2.532325 0.0263
LNEDEP(-1) -0.019247 0.028859 -0.666931 0.5174
LNEDEP(-2) 0.045254 0.022892 1.976822 0.0715
C -3.352232 2.316610 -1.447042 0.1735
R-squared 0.998008 Mean dependent var 6.846029
Adjusted R-squared 0.995850 S.D. dependent var 0.4070%86
S.E. of regression 0.026224  Akaike info criterion -4.140517
Sum squared resid 0.008253 Schwarz criterion -3.463080
Log likelihood 67.82672 Hannan-Quinn criter. -3.945440
F-statistic 462.5010 Durbin-Watson stat 3.120731
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model

selection.
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 1.370456 Prob. F(2,10) 0.0164
Obs*R-squared 1.566862 Prob. Chi-Square(2) 0.0007
gl Gl L ade JSa 22
Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity
F-statistic 2641098 Prob. F(13,12) 0.0512
Obs*R-squared 19.26632 Prob. Chi-Square(13) 0.1151
Scaled explained SS 6.592585 Prob. Chi-Square(13) 0.9219

A sll andall 4548l -3

10

[3%)

. Il

-0.06

-0.04

-0.02 0.00 0.02 0.04

Series: Residuals
Sample 1994 2019
Observations 26

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

-2.54e-15

-0.003377
0.035475
-0.051698
0.018169
-0.311709
4.212706

2.014250
0.365268
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