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Abstract:

This study aims to assess the impact of trade openness on selected
dimensions of sustainable development in Algeria over the period 1991-2024,
represented by economic growth and unemployment. To achieve the objectives
of the study, a quantitative econometric approach is adopted through the
Autoregressive Distributed Lag (ARDL) model, which allows for the
examination of dynamic relationships among variables in both the short and long
run.

The empirical results indicate the existence of a long-run equilibrium
relationship between trade openness and both economic growth and
unemployment. The findings also show that trade openness has a short-run
effect on economic growth, while domestic investment exerts a positive impact
on economic growth in the long run. Furthermore, the results reveal a negative
and statistically significant effect of both trade openness and financial
development on unemployment in the long run, highlighting their role in
improving labor market performance and reducing unemployment rates.

Keywords: Trade openness; Sustainable development; Economic growth;
Unemployment; ARDL model; Algeria.
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3505 WS 8D Caga Gl e papdly (A5e leaall (3o Bnall dniadll Judld) W -
cashall (sadll & Lasgial) ol
Glll o Sl Saiad) Pla el W oo o oSe dialll Judladl apiinl 88jedl;
aphll pass 8 cHLaY) ol Laeld Cus daasll jia e CadS) @lad) aladn) )
z 3Ll glsil Adjpra (e Bl o 2 Y CHLEAY) 038 agh Jal ey Bjiie Aludidl Jead AaDLdl)
Bytuaall ye
e alae¥) S dudlad) Lyl HlaaYs
(ADF) "jshall gt — S JLadl -
ipadll e laa¥) la jS5p, (ADF test 1981) Jlé S lasl sk
Fgrall Glanyall daslsy il ey
A1 = X5 B AYej + &g v (B)AY,

5l DA LS Abias Ly Aadl b Aaliosal) dpel) (3ainal st JLAS sl Bl Lnglgi€s colaill dakli paa o
o leadl Cbadl) ¢ _andll 2Ly elasd Llall kgl duspaall ¢ i) SLsidYly slanlll i asle o503 dag bl <2015-1980
145 Ga ¢ il ciads

2127210 = 2011 cplae e aill salall ly ¢ ¥ daslal) cclilaiy Sl palae oulidl) SLaiBY) Brla ¢ Al dana 2
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A1 — X5, DAY+ C+Ep (5)AY,;
A1 — X0, BjAY,_j + ¢+ b, + & ... (6)AY,
Liojll @leadll @y @yl axdiny dusy DF i) pailas us daay ADF - jlaal )
Bl e 222 zhal pug E& e =Yg Ve oAV g ¢ =Y Y 3AY 5 i AV gy
LI Ll V) A, s s Al seadll @il
Qo —omdd JLas) -
Al mans Cum olaaBU il ol lae¥) 8 aah calea e laa¥) laa e
DF (o)lod¥ Loall cilayygill gudh adiang 4d)gdal) LN Aaldll Gl (e da3lll &yl
tiaalal Jalye gl (385 w15 ¢ADF
Glas g <0lS (el Cilayall diylay Hlsh (S LAY DN Ll Zilall i e
€43 gal) liilan !
sl ol i 2 =% " e? 1l yuad il b e
Gllall P e aabaiul sy gaall dish bl ey 67 mavadll daladl i @
e Al 3kl il AS i)
1‘#)%2?:”1 erer—i0f = % =1 ef +2 22:1(
5aiall clpalill sae Losca Lo calpalall aae sl (gyg pall (e cpliall 138 s Jal
(L=4( 2 ) ) i) e T A<l caalia) sxe ANy
t b LS (PP) Ooow panlid Ailian) Qlus o

3 (0, —1) n(k—1)8,,
to1 = Vk X 5o + 7

Lo gl Cua o« MacKinnon (s el Jgaal dsall sl ddlasy) sda ()l

n
100

Ayl g dgaly iy 2 S g R
(Autoregressive dcigall L)l clsadll SN lasiY) ziged aladiul ek
Pesaran et Shin (1995), Pesaran et al (. JS J& (o Distributed Lag, ARDL)
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o Jo¥) Byl die Biae o (ggiuall Nie Bjuse cul€ 13 ARDL zisad i 2 '((2001)
3ol U8 e ARDL zsail dalall dapall ()6S55 Cagin Jaild

p d1
AYt = aO + alt + Z 1azi AYt—i + Z Oa3i AXlt—i + a4_ AXZt—i + a5Xt_1 + glt . (1)
1= i=

Zp qu
1= 1=

-

¢l aall :C -
(A Al (e Gyl 2A -
f A (e X, Xa,en Xic el Clpaiiall ela) Sl 2, Oz, G
Yol puaiall olUay) 5538 :P —
¢ 62al) §yuad ANl Jalaa ay;,a5; —
¢l Aligh ABal) Jalaa tayy, ag; —
clgdall all s cg -
slaie) o (dpalaidy) i paially Aladl Jaee G bl JalKal) d8le 35a9 (10 3o
(Autoregressive dcjsall duiajll clsndll SN jlaatV) #3sad aladiul aa agoall il
Lguadl (F-Statistic) i ddlas) 4jke Je aadiay iy Distributed Lag, ARDL)

! Tariku Lorato and other, Unintended structural transformation and growth in Ethiopia: An autoregressive
distributed lag (ARDL) model approach, Journal of Innovation and Entrepreneurship, V°14, N° 55, 2025, p
20.

2 M. HASHEM PESARAN ET AL, BOUNDS TESTING APPROACHES TO THE ANALYSIS OF LEVEL
RELATIONSHIPS, JOURNAL OF APPLIED ECONOMETRICS, VOL 16, ISSUE 03, 2001, p 299.
https://www.academia.edu/10990889/Bounds_testing_approaches to_the analysis_of level relationships

3 Angeliki N. Menegaki, The ARDL Method in the Energy-Growth Nexus Field; Best Implementation Strategies,
Economies, Vol 07, issue 105, 2019, p 03.
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Ofinasd 8y Jpaall JalSill jlaal Ly .gg5a)s Pesaran e Al ddsaall dajal) sl
ol
bl G i JalSS dgag aae (HO): 4 jall duca il
=0y =03=0,=05=0s=0014
bl G e el ADLe g (HT): dbad) doca )

=0y =03=04=05=0s=001;
2 il \Sl

CChyial) G dde JalS dgag (zgi dbal) dus @l Ju&s Fupper critical<Feal  —
¢hyuiall cp @ idie JalSS 2gag aae L;T dyiall dua @l Juis Fupper critical>Fcal  —

(il dahaia) Badaa e (56<8 LEAY) Aa3 Fupper value>Fcal>Flower critical -
Al A dalsieal) dpadill o (gladll ZEY) 3 S Gl

gl 2l 2 laxil 33 ) aags ) Lalaidy ) clubid) el e gylaall Z i) aey
@By gall diald cdaltivnal) dpal) i pige Cilite Ao 50 e 4l L allad) SLa@y) b
sall Gan o @l ZEY) A Ay Gl e 8 s calhid) 13 ey LAl
ARDL zigai e slac¥l iy ¢(2024-1991) sl Ps sihall & Alaidly (galaidy]
(Jishlly paadl) culal) 8 28 Julasd

Sbal B (aBY) gaill) (sabaBy) sl o glatl) ¢ aY) A (uld 10 gY) cllaal)

! Zeghiche Meriem, Bouabid Miloud, The Impact of Selected Economic Variables on Unemployment Rates in
Algeria: An Empirical Study, Industrial Economics Review, VOL 15, N 01, 2025, P 82.

2 Abdelaziz TAIBA, Nacer eddine KARAACHIRA, Sarra BOUGUESRI, INFLUENCE OF INFLATION ON
OUTPUT FLUCTUATIONS: EMPIRICAL STUDY IN CASE OF ALGERIA USING ARDL MODEL, Les
Cahiers du Cread, - Vol. 37 - n° 02, 2021, p 116.
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sadl DA il b golai) saill o (glaill ZUaY) 5 (uld ) o) 138 iy
(Autoregressive dcjsall duajll Clsndll (SN i) zisa aladial (2024-1991)
Distributed Lag, ARDL)

Laal) zigaiy e Ciupadl) :J Y g

ey il - 1

Slo ey I Al dnbamy) Lokl e slaeYh Luhall oda e L) 2

Jidiig csabai®y) sall e glaall 2l 5 g gmges Aalaiall Al dasall daldl il
t b L oyl o
rpaldl) paial) -
Lall ) goana oo Hle oo @il JaaY gl gaill Janay die jurag 1 gabai®y) gall)
4 el clamial e cilpn & 8 sla®y) 8 Gaeid) il poes caila e diliadl)
o Axiiad) Joa) oDla) dad g Uil (e dilin Lp olaiial) dad b Ugedie e Slile
Aoaalal) Slsall Hoadis gl s agead &l el
sAlfial) Cpadall -
o anS dulie Gleaddly alull e @layllly @lplall goene & Blaall :gladll L)
ol il s
(Bl Jsall HLay) Jleal) culill JW al) 068 Jlaals die jumag iAol jlaiiud)
Glslly eV Gljisay (&) colull Cuupat gy @Al Slaud)) ozl clineas
cbaiinaly (col€ally (uplaall Gl 3 La canld Loy cdoman) Sy oyl eLiily cculasalls
OB (1993 alal duasill clluall HUail ey Ldelially Lylaill ilally cdaldll (Sl
Ol Gy 0585 e Ll oy uilil) i) dla

bl jalaay ubidll claagg @lpiial) Chapl 2 Jgaal)
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cllall jaae | dadgdl slay) gl fsassl ool dylag o yatl il el
e bl Sl gl sl Jaee | ladll U s
(+) s Aagia i GDP
s Gl M) sl sl
el + 0 allall
el cbby |
[FINOS SRS ugie dat | e A€ (wleadlly &bl | (glaall ~aY) [ TRD
sl
it Saa¥) sl il
il JW oy s
e bl )
Ciage Lgie dowsd | ) e L€ Jlal) | sl jlénuN) | ABFF
sl ) )
it Saay) sl
omdlall dlae] (he t yaadll
Z sl Ciay-2
£ 2024-1991 55l Pla fhall b (gobail) saill Lo (glail) Z ) F 51 ulad
GDPt = C+ﬁ1ABFFt +BZ TRDt‘l'gt ..... (1)
ro) dus

——

¢alai®y) sall :GDP

¢ Sadl L) :ABFF

¢culil) asd) :C

¢ JEd) i) dalas 1 f3;
clpdall uiall o Uadll as ey

Atiadl) Judlaal) Ay i ¢S & 8
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b rase sa LS df laal o alae¥) &5 bl Jae die)ll Judldl dnjhinnd oo calsll

Mgl Joanll
df JLG3) (389 (Seimall die 4y lEIAY) LA il 13 a3 Jgaad)
GDP TRD ABFF
0.001 0.43 0.003 i g 1Y) g dsall)
Prob
Prob bl g g 1 AL o dgalll
0.01 0.92 0.01 e
&kt
Prob 0.19 0.43 0.004  |aklly i ¢ga t&IEN zagall)

Eviews14 cila aa Ao alaeVh cpdlall dlae) (et aadll

@il ZlEYly ol saill yie e IS G (df) 18 S los) miln el
Jii 415 10% % 5 % 1 disine S5 o Ji Lllaa¥) daill Y 1(0) (ssinall Biine
e e aall L) pete W Lsasgll s dsag e pan ) (Ho) dpall daa il

- Giual)
df JLaa) sy Jo¥) @Al Mo dEa) HLad) il :4 o8 Jgaad)

GDP TRD ABFF

0.000 0.000 - . CL
Prob <l 39 1Y) 7 asadl)

0.000 0.000 - . . L
Prob &kl&J bl agag 1 AUl 7z agall)

0.01 0.000 . o -
Prob adaly b Qg Gl 3 galll

Eviews14 cila ae Ao alaieVh cpudllall slae] fpe : jaadl)
Lllaa¥) dedll o Jo¥) GHdll die Byiae cilyrie IS o I8 (S jladl il gkl
a9 p2e pal Sl (Hy) dbad) dicadll Jis aieg 10% % 5 % 1 Lisine s5iun (10 S
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JalSs calagn iy Al Judbull Lagiaeda ) agaall lidlg ARDL disgia sl aga
Jishlly sraill sl GlBle g Juall o Lyl ) Al caganad) dual) aaay dabise
oixia (51 3 pacg aaly ol hea A5 (e daede il aues of e B s sy o B
OWaY F dilas) Clia 8 cdlibee SV Siall e ARDL zdgad pi o oAgll) 4850 e
Olales o 5l) @hsidl on Ja¥) dbsh dg)s Dle g e 8 Al djhall dun il
leasidl ) dajall 3goalls Fooliasy Ligundl) degdll £jlhe o (e (oo (s5insall 350n
el fudial) JalSll alanil dump b e aall Lguaall Lol Chjglas 138 <5 ATy Pesaran
Lgunall el (aleds) (g0 Ly cdubal) dae cliall G JaY) dligh 3Dle 3gag ity
o6 Al 5% ouaall om Foelias] gy Alla by Auial) Lacaill Jod ) SV sl e
Al g ol Gandl) (e lande eV i Al

Ardl zigad jpadi EIUY g 4l

@ (ARDL) &350 alasinls ihall b @laidV) saill e (ol £ b1 A sl

A0 Alalaal) (385 Ja) By JaY) ALk 38D i
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Akaike Information Criteria (top 20 models)
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S 8 ool gailly Aliied) cilpsid) G o bl JelSs agag (e B

eyl &5 )3

tllgall Jgaadl 8 (e g8 LS (F-Bounds Test) agaall jLasl

(The Bound Test) agaal) jLd) milii :5 a8, Jgaal)

]
)

45

(
.




Slal) b Aalticeal) uaiil) Ao glasl) ¢ e Y daald das 1 S Juad
2024-1991 554l M

— Bounds Tests

Mull hypothesis: Mo levels relationship
Mumber of dynamic cointegrating variables: 2
Deterministics: Rest. constant (Case 2)
Sample size: 33

Test Statistic Value

F-statistic 8.893872

= Bounds Critical Values

Sample Size 10% 5%% 1%
1[0y 30 2915 3.538 5.155
(1) 20 2.695 4428 6.265
100y 35 2.845 3478 4.948
01y 35 3623 4 335 6.028
100y Asymptotic 2630 3.100 4130
01y Asymptotic 3.350 3.870 5.000

=1(0) and (1) are respectively the stationary and non-stationary
bounds.

Eviews14 cilaaa Ao alaieVWh cpdlall slae] fe ol

39aall Adgaall 2l e €1 F=( 8,89) il dflias) dadll o odlel Jgandl mils iy
(Hy) doadl (pdll Jsd oy aiag %10 %5 Ailany) Ligiee Glgiue poan die Lially Llall
& @Y pailly sl Sy el 2] e U On diie JalSS agag S5 3
- ilal)
:ARDL zigai paii -3

ARDL zigal pafi milii 16 ad) Jgaad)
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Dependent Variable: GDP

Method: ARDL

Date: 05/24/26 Time: 22:05

Sample: 1992 2024

Included observations: 33

Lag selection: Automatic (deplags=4, reglags=4)

Selected model: ARDL(1,0,1) using AIC (100 models evaluated)

WVariable Coeflicient Sid. Error t-Statistic Prob.*

Distributed-lag Regressars

Dependent
GDP{-1) 0232717 0152187 1.528157 01374
Independent
ABFF 0181673 0.058534 3103706 0.0043
TRD 0.150289 0069611 2158973 0.0396
TRD-1) -0.165102 0.077871 -2.120201 0.0430
Deterministic Regressars
C 2.241154 2672844 0.828490 0.4089
R-squared 0416377 Mean dependent var 2 800000
Adjusted R-squared 0.3233002 S.D. dependent var 2.258041
S.E. of regression 1.844141  Akaike info criterion 4 200631
Sum squared resid 95 22392 Schwarz criterion 4 42T 3TH
Log likelinood -64.31041 Hannan-Cuinn criter. 4 276923
F-statistic 4994043 Durbin-Watson stat 2.040040
Probi{F-statistic) 0.003633

*Mote: p-values and any subsequent test resulis do not account for model
selection.

Eviews14 cla ae e alaeVWh culldall dlae] fpe : jaadll

Liginall (ggius (o B3 (P=0.00) Ligunall i dlas) dad o codlel Joaall mili s
G ale alae) (Kag Wlas) (gyina ARDL z3sal) o (o) dbaal) dacajill i 4iay (5%)
oo IS O S lee R?=0,4163 aaill Jalas dad cialig L gobaidVly SlasV) Qi) dulee
dganal dall Ll (galai®Y) gaill b 5l e % 41,63 iy aall SLénaNlg (gilaal) ~ L)
el 75 ol (ol dalse o uiia Lo juds

tduadddl) ¢ LaaY) -4

) chli) ehal & okl z3sall Tadla (e S

:(Heteroskedasticity Test: ARCH) cplall (uilal axe -

Cobl) Guilad ate Clad) milis 07 a8 Jgaad)
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Heteroskedasticity Test: ARCH

F-statistic 0151502  Prob. F(1,30) 0.6999
Obs*R-squared 0160791  Prob. Chi-Square(1) (0.6384

Eviews14 cilaaa Je alaieVWh cpdllall slae] (e jaadll
Sl ((5%) dsind) (ginn o ST il Guilas LAY Adlas) dad of Jeanll il cuy
cellad¥) s @ld are AS8a e Sl Yz 3gaill dieg ¢(Hy) djaall Ll Jais
P AU Bl JCha -
A B Clas) il 18 8, Jgaal

Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 2 lags

F-statistic 0.628059 Prob. F(2,26) 0.5415
Obs*R-squared 1.520828 Prob. Chi-Sguare(2) 04675

Eviews14 cilaaa Ao alaaeVWh cpdlall slae] fpe ol
(5%) dusiad) (sine o ST ¢ W Lli Y1 LAY Lllaa) ded o) Jeaal) il iy
S Ll Aae e ggina ¥ z3saill o e pani ) (Hp) dujiall dcaydll dis by
L sl
bl gl -
bl il JLad) 15 a8y JCid)
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i B

Series: Residuals
Sample 1992 2024
Observations 33

Mean 8.09e-16
— — Median 0.041748
Maximum 2.7172956
Minimum -4 534324
Std. Dev. 1.725036
Skewness -0.467077
Kurtosis 3.057637

Jarque-Bera  1.204451
Probability 0.547592

4

-3

-2 -1 0 1 2 3

Eviews14 cila e e alaeVh gullall dlae] fpe 1 jdadll

Liginall s5ime (e ,S1 Jarque-Bera -l ddlias) Jlas) of J<al il ey

g’.:\.\lal\ &u}'ﬂ\ c\'.'ia &g\jﬂ\ 4\:\1:;3 %5
Ramsey Reset il J<il) ,lad) -
) il Ao bliass eviews  gmaliyn aladiul

(Ramsey Reset) JLia) gilii :9 a8, Jgaal)

Ramsey RESET Test

Equation: UMTITLED

Omitted Variables: Squares of fited values
Specification: GDP GDP({-1) ABFF TRD TRD{-1} C

Yalue df Probability
t-statistic 1.050105 27 0.3030
F-statistic 1.102721 (1,27) 0.3030
Likelihood ratio 1.320975 1 0.2504

Eviews14 cila e Ao alaieVWh cpdlall slae] e ol

S Y Al cijhcall il Jis dieg 5% (e STF - dilasil Prob ded of Laadu

ruagl) ASSa (e
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gisall Sl JhEY) L) -

.(CUSUM of Squares) sl Clayal oSl ¢ g0aally (CUSUM)

gisalll gl LELY) LIS 1(6) b JSi

1
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— — CUSUM — 5% Sigifcance |
‘ CUSUM of Squares 5% Significance ‘

Eviews14 cila de Ao alacVh gullall dlae] (e 1 jaadll

sbasy Ll J<all of ((CUSUMS OF SQUARES , CUSUM) jlial il cuiy
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JaY Byuald A8dal)g ﬁnil\@maﬁcl\g.«i 110 a3y Jgaal)

Dependent Variable: GDP

Method: ARDL

Date: 05/24/126 Time: 22:07

Sample: 1992 2024

Included observations: 33

Lag selection: Automatic (deplags=4, reglags=4)

Selected model: ARDL(T,0, 1y using AIC (100 models evaluated)

Wariable Coefficient Std. Error t-Statistic Prob.*

Cointegrating Equation

COINTEQ -0.767283 0122258 6275918 0.0000

Short-run Regressaors: Linear (Independent)

DiTRD) 01502249 0.064269 2.338430 0.0260
R-squared 0.585999 WMean dependentvar 0.1484385
Adjusted R-squared 0.582967 S5.D. dependentvar 2713882
S.E. of regression 1.752638 Akaike info criterion 4018813
Sum squared resid 95 22382 Schwarz criterion 4109510
Log likelihood -64.31041 Hannan-Cluinn criter. 4 049330
F-statistic 4573256 Durbin-Watson stat 2040040
Prob(F-statistic) 0.000000

Eviews14 cla i Je alacVWh Gullall dlae] e 1 jaadll

a5 «CointEq(—1)= (0,76) Jalaall 138 dad als Undll moai z3gai puats il cps
anaa n Aalee Bad (g -2l sailly Al cihial o gad) Ak Al Al

WBDle g 4l 2l iy WS . %0,76 dawis L3lel diad s Jiny (galai®y) saill of Uadl)
%1 Gy (plall ZEEY) 3y LIS (gl hall b ealaBY) sailly (glal) Z a1 Gy Biual
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sal) ZU...:‘SH\ A3Nal) 485 :2 ad) Jgaal)

— Cointegrating Specification

Deterministics: Rest. constant (Case 2)

CE = GDP(-1)- (0.236775*ABFF - 0.019306*TRD(-1) +
2.920897)

— Cointegrating Coefficients

Deterministics: Rest. constant (Case 2)

Wariable Coefficient Std. Errar t-Statistic Praob.
ABFF 0236775 0.088459 2 67BET0 0.01149
TRD(-1) -0.019306 0069742 0276813 07838
C 2920897 3665376 0.796839 04315

Eviews14 cila de e alaeVh Gullall alae] fhe 1 jaadll
tdaghall (gaall ADLal) il iy

Bl Y ) el o lad) W) i) ddedd A i) i -
DLyl Loyl Ble 309 Ao Ju ally 5% e S8 (Prob=0.01) Llasy)
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ielaa o 2024-1991 sl P el b Al Lo glaall ~bay) J ol

CHt =C + ﬂl'gdpt + ﬂz TRDt+ﬂ3g0Upt + ﬂ4, PRVTt + Et oeeee (1)

) :CH -
¢aladyl sall igdp -
¢l ~ay) :TRD -
¢ealaidy) galll :govp -
¢ okl :PRVT -

ceulll aall :C -
¢ Jiedd) i) dabea 1By -
cSlptall puiall o Uadll as gy

Atiagl) Jedlal) Ay :Jg¥) A0

cainge s WS DF i) Ll slae¥) o bl Jae disedll Qo) &l oo cadll
llsall Jgaad) 3

DF L8 3y (ggiaall die Ly liay) U080 il 13 o) Jsaad

CH PRVT GOVP
0.84 0.000 0.35 ) e -

Prob il g 1Y) g agadl)
0.70 0.000 0.6

Prob by il g 1 ALY gz agalll
0.30 0.005 0.72

Prob aaldy ol O gay s GG 7z dgail)
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Akaike Information Criteria
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— Bounds Tests

Mull hypothesis: Mo levels relationship
Mumber of dynamic cointegrating variables: 4
Deterministics: Rest. constant (Case 2)
Sample size: 33

Test Statistic Yalue

F-statistic 4820668

— Bounds Critical Values

Sample Size 10% 5% 1%
(0} a0 2525 3.058 4 280
(1) 30 3660 4223 5.840
(0} 35 2 460 2947 4093
(1) 35 3.460 4088 5532
(0} Asymptotic 2.200 2.560 3.290
(1) Asymptotic 3.090 3.440 4 370

*1(0yand I(1) are respectively the stationary and non-stationary
bounds.
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Dependent Variable: CH
Method: ARDL

Diate: 05/25/26 Time: 06:48
Sample: 1992 2024
Included observations: 33

Lag selection: Automatic (deplags=1, reglags=1)
Selected model: ARDL(1,1,1,0,0) using AIC (16 models evaluated)

Yariable Coefficient

Std. Error

{-Statistic Prob.*

Distributed-lag Regressaors

Dependent
CHi-1) 0773367 0.090405 8.554430 0.0000
Independent
GDP -0.174027 0146743 1185934 0.2468
GDP(-1) -0.288183 0143320  -2.080811 0.04749
TRD 0.001605 0.079402 0.020211 0.9840
TRD{-1) -0.135788 0076328  -1.779019 0.0874
PRVT -0.2758388 0.098848 -2.316425 0.0093
GOVP 0124646 0192811 0.646469 0.5239
Deterministic Regressors
C 1400175 7.959647 1.759092 0.0a08
R-squared 0963848 Mean dependentwvar 17.53424
Adjusted R-sgquared 0853725 5.0D. dependentwvar T.ETE290
S.E. of regression 1.651297 Akaike info criterion 4 048216
Sum squared resid G8.16957 Schwarz criterion 4 411006
Log likelihood -58.79557 Hannan-Cluinn criter. 4170284
F-statistic 9521658 Durbin-Watson stat 2148384
Prob(F-statistic) 0.000000

*Mote: p-values and any subsequent test results do not account for model

selection.
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) chli) ehal & okl z 3l Tadla (e S
:(Heteroskedasticity Test: ARCH) cplill (uilal axe -
Cebl) Guilad ade Lol il :17 a8y Jgaal)

Heteroskedasticity Test: ARCH

F-statistic 0462022 Prob. F(1,30) 05018
Dbs*R-squared 0.485349 Prob. Chi-Square(1) 04860

Eviews14 cila de e alaeVh gullall lae] (e 1 jacadll
AL ¢(5%) Digiaall (ssima o ST il Guilas SLaaY Adlain) dad of Jeaal) il iy
cellad¥) s @ld axe AS8a e Sl Yz 3gaill diag ¢ (Hp) il il Jais
A Bl (S -
I BLEY) sl il (18 a8y Jgaal)

Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 2 lags

F-statistic 0.612693 Prob. F(2,23) 0.5505
0Obs*R-squared 1.669230 Prob. Chi-Square(2) 0.4340
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Series: Residuals
£ Sample 1992 2024
Observations 33

Mean 5.18e-15
4] Median -0.015084
Maximum 2644594
3] Minimum -3.127078
Std. Dev. 1.459554
5. Skewness -0.252093

Kurtasis 2.576143

Jarque-Bera  (0.596556
Probability 0.742095

-3 -2 -1 0 1 2 3

Eviews14 cila aa Ao alaeWh cpdlall slae] (e ol
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(Ramsey Reset) JLia) gilii :19 a8 Jgaal)

Ramsey RESET Test

Equation: LIMTITLED

Omitted Variables: Squares of fitted values

Specification: CH CH(-1) GOP GDP{-1) TRD TRD{-1) PRVT GOVP C

Yalue df Probability
t-statistic 1.031873 24 0.3124
F-statistic 1.064763 (1, 24) 0.3124
Likelihood ratio 1432502 1 0.2314
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gisall Sl JhEY) L) -

.(CUSUM of Squares) sl clasyal oSl ¢ g0aally (CUSUM)

gisalll gl LELY) LIS 1(9) b JSid

||||||||||||||||||||||

02 04 06 08 10 12 14 16 18 20 22 24

T T T T T T T T T T T T T T T T T T T T T T T
02 04 06 08 10 12 14 16 18 20 22 24
CUSUM of Squares 5% Significance ‘ ‘

CUSUM 5% Significance |

Eviews14 cila i e alaeVh gullall dlae] fpe : jaadll

slasy bl < o ((CUSUMS OF SQUARES , CUSUM) jlsal ailis ey
o z3sall clabeall Ayl Ju b ((5%) Dosind) (gl vie dajall agaall Jals gy p)laaY)
ool el cula¥)
JaY) Aighg Bpauall) ABal) ki -5
ighall sad) b jihal) b Ay Ad) clprid) u f i il a8 g
P omadlls
JaY) Byuad AiMally Uail) prasual igad juali -

JaY) Byl ABdally Uadl) rasaal zigad yuaki 120 a8 Jgaal

62

——
| —



Slal) b Aalticeal) uaiil) Ao glasl) ¢ e Y daald das 1 S Juad
2024-1991 554l M

Dependent Variable: CH

Method: ARDL

Date: 05/25/26 Time: 06.48

Sample: 1992 2024

Included observations: 33

Lag selection: Automatic (deplags=1, reglags=1)

Selected model: ARDL(T1,1,1,0,0) using AIC (16 models evaluated)

Wariable Coefficient Std. Error t-Statistic Prob.*

Cointegrating Equation

COINTEQ -0.226633 0.038468  -5.891413 0.0000

Short-run Regressaors: Linear (Independent)

Ci{GDP) -0.174027 0115684  -1.504338 0.1430

DiTRD) 0.001605 0.057851 0.027740 0.8781
R-squared 0.542457 Mean dependentvar -0.271061
Adjusted R-squared 0.511954 5.D. dependentvar 2157766
S.E. of regression 1.507421 Akaike info criterion 3745186
Sum squared resid G8.16957 Schwarz criterion 3881232
Log likelihood -58.7955Y Hannan-Cinn criter. 3.790961
F-statistic 17.78382 Durbin-Watson stat 2143384
Prob(F-statistic) 0000008
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— Cointegrating Specification

Deterministics: Rest. constant (Case 2)

CE =CH(-1)- (-2.083635*GDP(-1) - 0.592076*TRD(-1) -
1.228408*PRVT + 0.549991*GOVP + 61.781581)

— Cointegrating Coefficients

Deterministics: Rest. constant (Case 2)

Variable Coefficient Std. Errar t-Statistic Praob.
GOP(-1) -2.083635 1.200643  -1.735433 0.0837
TRD{-1) -0.592076 0213535 2772742 0.0093
PRVT -1.228408 0260497 -4715624 0.0001
GOVP 0.5499491 0964341 0570328 05730
C 61.78158 2040238 3.028156 0.0052
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