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2. Abstract:

This study aims to explore the impact of financial liberalization on economic growth, and
to delineate the nature of the relationship between these two phenomena, focusing on the
Algerian experience and comparing it with other Mediterranean countries over a
comprehensive period from 1980 to 2020. Drawing on descriptive, analytical, and
quantitative methods, the study reviews pivotal reform attempts, legislative enactments, and
international treaties during these four decades. Our findings underscore a complex
relationship between financial liberalization and economic growth in economic literature and

theories. Financial liberalization exhibits a dual-directional impact on economic growth,
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potentially fostering prosperity and sustainable economic development, while also potentially
creating adverse economic conditions. Regarding the sample experiences, our analysis of
economic and financial conditions before, during, and after the adoption of financial
liberalization concludes that, for Algeria, financial liberalization was not primarily anobjective
but a necessary pathway to address debt burdens, overcome the 1986 oil crisis, and tackle
social issues prevalent during that period. From a quantitative standpoint, our analysis
confirms significant short- and long-term effects, prompting Algeria to cautiously adopt this

approach to potentially mitigate future oil dependence.

Keywords: Financial liberalization, Economic growth, Algerian economy, Mediterranean
region, Statistical analysis.

JEL Classification : 011, E44,E63, C22, O57.

3. Résumé:

Au but d’explorer I'impact de la libéralisation financiére sur la croissance économique,
ainsi qu'a déterminer la nature de la relation entre ces deux phénomeénes, en se concentrant
sur I'expérience algérienne et en la comparant avec celle d'autres pays méditerranéens sur une
période allant de 1980 a 2020. En utilisant des méthodes descriptives, analytiques et
quantitatives, |'étude passe en revue les tentatives de réforme cruciales, les législations
adoptées et les traités internationaux durant ces quatre décennies. Nos résultats mettent en
lumiere une relation complexe entre la libéralisation financiére et la croissance économique
dans la littérature économique et les théories. La libéralisation financiére a un impact
bidirectionnel sur la croissance économique, favorisant potentiellement la prospérité et le
développement économique durable, tout en pouvant également créer des conditions
économiques défavorables. En ce qui concerne les expériences de I'échantillon, notre analyse
des conditions économiques et financiéres avant, pendant et aprés l'adoption de la
libéralisation financiére conclut que, pour I'Algérie, la libéralisation financiére n'était pas
principalement un objectif mais une voie nécessaire pour faire face aux charges de la dette,

surmonter la crise pétroliére de 1986 et résoudre les problémes sociaux prévalant a cette
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époque. D'un point de vue quantitatif, notre analyse confirme des effets significatifs a court et
alongterme, incitant'Algérie a adopter cette approche avec prudence afin de potentiellement

atténuer sa dépendance future au pétrole.

Mots-clés : Libéralisation financiére, Croissance économique, Economie Algérienne, La zone
méditerranée, Analyse statistique.

Classification JEL : O11, E44, E63, C22, O57.
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PIB MSL
Percentiles Smallest Percentiles Smallest
1% 1647,299 1438.006 1% 9.669573 8.417521
5% 1980.253 1504.105 5% 27.90639 9.09274
16% 2273.727 1610.47 Obs 327 | 18% 38.67857 9.182959 Obs 327
25% 3399.284 1647.299 sum of wgt. 327 | 25% 52,69247 9.669573 sum of wgt. 327
58% 12179.66 Mean 14599.19 | 50% 66.42101 Mean 67.58375
Largest Std. dev. 11777.25 Largest Std, dev. 22,40612
75%  25074.27 36956.8 75% 83.16267 114,8834
90% 32114.3 37694.08 Variance 1.39e+08 | opy 96.67863 122.7496 Variance 502.0343
95% 34893.53 38259.7 Skewness .4218074 | g5% 107.3866 131.1224 Skewness 0447187
99% 36956.8 38832.02 Kurtosis 1.686932 | g0 114.8834 138.3949 Kurtosis 3.048014
IED CsPR
Percentiles Smallest Percentiles Smallest
1% -.1184971 -.3944765 1% 5.364903 3.907417
5% .8083472 -.3240122 5% 12,9901 4.563822
18% 1472496 -.2045428 Obs 327 | 1e% 16.73982 5.199387 Obs 327
25% .5542566 -.1184971 Sum of wgt. 327 | 25% 28,876 5,364903 sum of wgt. 327
5% 1.189332 Mean 1.588305 | se% 59,98881 Mean 60.52756
Largest Std. dev. 1.404419 Largest Std. dev. 34.71154
75% 2.038427 6.776093 75% 84, 26005 167,948
90% 3.235919 8.876336 Variance 1.972392 | ge% 100.9178 171.1879 Variance 1204.891
95% 3.639661 9.348567 Skevness 2,213498 | 95% 116.0122 172.0336 Skewness 5721056
99% 6.770093 9.424734 Kurtosis 10.97786 | 99% 167.948 173.9769 Kurtosis 3.298096
TCR
Percentiles Smallest
1% 76.86 70.34
5% 83.55173 73.48167
10% 88.52 75.18772 0Obs 312
25% 94,6858 76.86 Sum of wgt. 312
5% 162.1389 Mean 118.3524
Largest Std. dev. 52,84289
75% 123.9342 383.5387
90% 153.486 415.6196 Variance 2792.3711
95% 217.4588 417.8248 Skewness 3.805917
99% 383.5387 450.1262 Kurtosis 19.60911
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Matrice de corrélation?

PBA_ | PBEg | PIBEs. | PBF. | PIBG_ | PIBL | PIB.Tn_ | PIB Tr
Corrélation | PIB_A_ | 1,000 810 640 689 502 370 848 826
PIB Eg | ,810 1,000 ,908 948 634 739 978 967
PIB_Es | ,640 ,908 1,000 ,989 834 938 920 830
PIB_F_ 689 948 ,989 1,000 768 ,902 953 887
PIB_G_ 502 634 834 768 1,000 844 708 486
PIB_I_ 370 739 938 902 844 1,000 751 618
PIB Tn_ | ,848 978 920 953 708 751 1,000 939
PB Tr | ,826 967 830 887 486 618 939 1,000
Signification | PIB_A_ ,000 ,000 ,000 ,000 ,009 ,000 ,000
(unilatéral) | PIB_Eg_ ,000 ,000 ,000 ,000
PIB_Es_ ,000 ,000 ,000 ,000
PIB F_ ! ,000 ,000 ,000 ,000
PIB G_ ! ,000 ,000 ,001
PIB I ! - ,000 ,000
PIB Tn_ - - ,000

o
oo | oot | e | o |

a. Déterminant=1,276E-10
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Indice KMO et test de Bartlett

Indice de Kaiser-Meyer-Olkin pour la mesure de la qualité d'échantillonnage. ,800
Khi-carré approx. 831,543
Test de sphéricité de Bartlett ddl 28
Signification -
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Matrices anti-images

PBA | PBEg | PBBEs_ | PBF_ | PBG_ | PBI_ | PIB_Tn_ | PIB_Tr_
Covariance PIB_A_ ,074 ,002 ,001 -,003 -,025 ,014 -,004 -,002
anti-image | PIB_Eg_ ,002 ,018 ,001 ,000 -,001 -,002 -,005 -,010
PIB_Es_ ,001 ,001 ,004 -,002 -,009 ,000 ,002 -,003
PIB_F_ -,003 ,000 -,002 ,002 ,006 -,003 -,003 -,001
PIB_G_ -,025 -,001 -,009 ,006 ,044 -,008 -011 ,010
PIB_I_ ,014 -,002 ,000 -,003 -,008 ,009 ,004 ,006
PIB_Tn_ -,004 -,005 ,002 -,003 -011 ,004 ,010 ,002
PIB_Tr_ -,002 -,010 -,003 -,001 ,010 ,006 ,002 ,019
Corrélation PIB_A_ ,8542 ,062 ,054 -244 -,439 ,538 -145 -,043
anti-image | PIB_Eg_ ,062 ,920° 128 -,043 -,044 -124 -,364 -,530
PIB_Es_ ,054 128 ,816° -,666 -,705 -,045 ,365 -320
PIB_F_ - 244 -,043 -,666 ,7432 ,669 -,663 -679 -189
PIB_G_ -,439 -,044 -,705 ,669 ,6672 -391 -,529 ,355
PIB_I_ ,538 -124 -,045 -,663 -391 ,7502 ,467 475
PIB_Tn_ -145 -,364 ,365 -679 -529 467 ,810° 113
PIB_Tr_ -,043 -,530 -320 -189 ,355 475 113 ,8542

a. Mesure de la qualité d'échantillonnage (MSA)
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Qualités de représentation
Initiales Extraction
PIB _A_ 1,000 611
PIB_Eg 1,000 935
PIB _Es_ 1,000 951
PIB _F_ 1,000 974
PIB_G_ 1,000 624
PIB I 1,000 725
PIB_Tn_ 1,000 962
PIB _Tr_ 1,000 826
Méthode d'extraction : Analyse en
composantes principales.
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Variance totale expliquée

Valeurs propres initiales Sommes extraites du carré des chargements
Composante
Total % de la variance % cumulé Total % de la variance % cumulé

1 6,607 82,590 82,590 6,607 82,590 82,590
2 ,965 12,062 94,652
3 354 4,425 99,077
4 ,034 422 99,499
5 ,022 ,269 99,768
6 ,012 156 99,925
7 ,005 ,059 99,983
8 ,001 ,017 100,000

Méthode d'extraction : Analyse en composantes principales.
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Tracé d'effondrement

Valeur propre

1 2 3 4 5 6 7 8

Numéro de composante
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Récapitulatif du modéle

Algorithme TwoStep

Entrées 8

Clusters 1

Qualité des clusters

Faible Correcte Bonne

T T T
10 05 0,0 05 1,0
Mesure par silhouette de la cohésion et de la séparation

La qualité des clusters ne peut pas &tre calculée pour une solution a cluster unigue.
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Matrice de proximité

Entrée de fichier de matrice
Observation

PIB_A_ PIB _Eg_ PIB _Es_ PIB_F_ PIB_G_ PIB_I_ PIB _Tn_ PIB _Tr_
PIB_A_ 0,000 4,51E+07 1,48E+10 3,37E+10 8,79E+09 2,77E+10 2,50E+07 7,43E+08
PIB _Eg_ 4,51E+07 0,000 1,61E+10 3,58E+10 9,92E+09 2,97E+10 6,48E+06 1,02E+09
PIB _Es_ 1,48E+10 1,61E+10 0,000 3,96E+09 9,63E+08 2,24E+09 1,56E+10 9,35E+09
PIB_F_ 3,37E+10 3,58E+10 3,96E+09 0,000 8,33E+09 4,56E+08 3,50E+10 2,52E+10
PIB_G_ 8,79E+09 9,92E+09 9,63E+08 8,33E+09 0,000 5,43E+09 9,47E+09 5,04E+09
PIB _I_ 2,77E+10 2,97E+10 2,24E+09 4,56E+08 5,43E+09 0,000 2,89E+10 2,03E+10
PIB_Tn_ 2,50E+07 6,48E+06 1,56E+10 3,50E+10 9,47E+09 2,89E+10 0,000 8,81E+08

PIB_Tr_ 7,A3E+08 1,02E+09 9,35E+09 2,52E+10 5,04E+09 2,03E+10 8,81E+08 0,000

SPSS 26 faliys e sLeze¥l LAl sl o 2 juiall

1 Green Paul., & Rao Vithala, “A note on proximity measures and cluster analysis”. Journal of Marketing Research, vol 6, N° :4,

1969, p : 359.https://doi.org/10.2307/3150145
I  ——

-172 -



https://doi.org/10.2307/3150145

. 53La18Yl gaidl do JUI ppenll 39 BceS Bty 2 suslaadl Jundl]

:M‘ Lhhzll o
chemds Jodr (K e ooyl gosiiadl Julmill g5l 3y padele 58 (Avarall Ll
s Slae¥L L(pjl d.;a}'zl‘ éL‘LJ‘ ol ] Jj._x_.le .@w\ ddoc 438y Lm.’iL_g..LH Jrad 9

SPSS" Il el
M‘ Ll 501 :(08-06) Jguzlt!
Planning des agglomérations
Etape de premiére
Cluster combiné Etape
Etape Coefficients apparition du cluster
suivante

Cluster 1 Cluster 2 Cluster 1 | Cluster 2
1 2 7 6,48E+06 0 0 2
2 1 2 3,34E+07 0 1 4
3 4 6 4,56E+08 0 0 6
4 1 8 8,73E+08 2 0 7
5 3 5 9,63E+08 0 0 6
6 3 4 4,64E+09 5 3 7
7 1 3 1,88E+10 4 6 0
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1Page: Planning des agglomérations. website: www.ibm.com, SPSS STATISTICS, 2023, Accessed 24/05/2023, at 18:26,

url : www.ibm.com/docs/fr/spss-statistics/29.0.0?topic=automobiles-dendrogram.
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Tleelu ng-Fei, “Consistency and Efficiency of Least Squares Estimation for Mixed Regressive, Spatial Autoregressive Models”.

Econometric Theory, vol 18, 2002, p:252-277. doi: 10.1017/50266466602182028.
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Cross Sectional Dependence CSD tests Ho: cross sectional independence
Pesaran's test 14.736 Pr = 0.000%**
Friedman's test 163.470 Pr=0.000***
Frees' test
* Anormal distribution had been used to approximate Frees' Q 2.369 Pr=0.000***
distribution, while both P test and F used student distribution.
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Science + Business Media, B.V., 1st ed. Vol. 4, 1988, p: 2. doi: 10.1007/978-94-015-7799-1 .

2 Anselin Luc & Bera Anil, “Spatial Dependence in Linear Regression Models with an Introduction to Spatial Econometrics”,
Handbook of applied Economic Statistics, Amman Ullah and David E. A. Giles, eds., Marcel Dekker, New York, vol , 1998, p: .
url: https://dces.wisc.edu/wp-content/uploads/sites/128/2013/08/W7_AnselinBera1998.pdf .

3Pesaran Hashem, 2006, Op.cit. url:http://www.jstor.org/stable/3805914.

4Pesaran Hashem, “General diagnostic tests for cross section dependence in panels”. University of Cambridge, Faculty of
Economics, Cambridge Working Papers in Economics No.04, p :35, 2004.

> Friedman M,” The use of ranks to avoid the assumption of normality implicit in the analysis of variance”. Journal of the
American Statistical Association, vol 32,1937, p: 675—701.

5 Frees, E.W, “Assessing cross-sectional correlation in panel data”. Journal of Econometrics, vol 69, 1995, p : 393—414.
———, “Longitudinal andPanelData: AnalysisandApplications intheSocial Sciences”, Cambridge: Cambridge University

Press, 2004.
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Kao test for cointegration

He: No cointegration Number of panels = 8
Ha: All panels are cointegrated Avg. number of periods = 37

Cointegrating vector: Same
Panel means: Included Kernel: Bartlett

Time trend: Not included Lags: 2,00 (Newey-West)
AR parameter: Same Augmented lags: 1

Statistic p-value
Modified Dickey-Fuller t -3,0235 0.0012
Dickey-Fuller t -2.2497 0.0122
Augmented Dickey-Fuller t -2.1953 9.0141
Unadjusted modified Dickey-Fuller t -1.2469 9.1062
Unadjusted Dickey-Fuller t -1.6777 0.0467
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1 Tilburg Science Hub. « The Pooled OLS Model - Tilburg Science Hub », s. d. accessed: 28/06/2023 .https://In.run/t8Lbr.
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2 Chudik Alexander & Pesaran Hashem, 2015b, Op.cit. p: 397. doi:10.1016/j.jeconom.2015.03.007.

3 Pesaran Hashem, 2006, Op.cit. p: 969. url:http://www.jstor.org/stable/3805914
|

-185 -


http://www.jstor.org/stable/3805914
https://doi.org/10.1016/j.jeconom.2015.03.007
http://www.jstor.org/stable/3805914

. 53La18Yl gaidl do JUI ppenll 39 BceS Bty 2 suslaadl Jundl]

Al o 4l pe Bl 73k Al § Blud¥ Aol jarr (CCE 4yl oilyude old celld
W) IS e aslall mgas 48l b 7 3le a8 " Laas
Yie = @ + A1 + BiXie + €t

2 sl 3G Jalas 329 A pall abolall oy Lapass Apas o3 30,8l clasd cilS'13)
Las Baylum Buzmyls Apaacas 13 Tyiie sy ¥ malal) sl sl 08 (E(2)= 1) Slemi¥ ps dpnls
ablall Sllasgie ol VT qa3ll Goledll Liasl 13] dadmy of ey ST ¢ 3lad¥l Lo ydy iy
mraid pr = VT o Sa A ylall Lol A paad] ol ol paally Al clpaall g JST ds yall
Vie = € + AYieo1 + BiXie + 20708 Zpy + &1 :JSEI) e Wslall

degoma Slydde muaimy = (A fy) :Sadl 1ied; 5 fi Luausy 1319 2 = (Vrog, X )i
iy = ¢TI0y 7ty JWl JSad) (e MG sllasogall
25557 Loy il s 15) 3Lud¥l Bals Ry 577 olsyuall s
((N,T,pp) > o
pT/T - 0;; 0<p; <
\ N/T - Q; 0<e
At s Hagay o 0 iyl il 8 Bla¥l Apols saams, Aalaall g, ) oSy
SR s 48 due Ausall Al yn alae S oy sl (s U9l Ll (5 LS
SlAad ol N el ol mmsed (qud (asess Joan §T 3929 cdlaty ¥ LeS LYW ) J 955 o0f T a3l
sae Ll ol U & yml) Ao Aagd S Slelin callazd sl jasy Lad Wl LT dall
b Sllasgill A gama Adsylo lyual yladd) aueall (e Lagd Lol &80y Ly o qumy il s Wl
JUl S oo Jand

\/N(ﬁMG — ) E’ N(0, Xye)

fdaazll Slhhwgil| e goze Slyude @
o = Vi aall dage ASHEL clble W sl 4yl &lyade (e ezl el oyl el
aSiadl bl b asb cilage J 5Ly w; = ¢ Vit claalall IS ole golui >

1 Chudik Alexander & Pesaran Hashem, 2015b, Op.cit. doi:10.1016/j.jeconom.2015.03.007.
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PIB IED CsPR MSL TCR
PIB 1 -0,36331 | 0,212236 | 0,172401 | -0,11108
IED | -0,36331 1 |0633121|0,348425 | -0,38382
CsPR  |0,633121]0212236| 1 |0,525661 | -0,10049
TCR  |0,348425|0,1724010,525661| 1 -0,09473
MSL | -0,38382|-0,11108 | -0,10049 | -0,09473 | 1

EVIEWS 13 zoli s il e (e sleze¥ly 2l slie) oo 2 ptsal

1 Chudik Alexander & Pesaran Hashem, 2015b, Op.cit. doi:10.1016/j.jeconom.2015.03.007
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(Dynamic) Common Correlated Effects Estimator - Mean Group
Panel Variable (i): Countries Number of obs = 312
Time Variable (t): DATE Number of groups = 8
Obs per group:
min = 26
avg = 48
max = 41
Degrees of freedom per group:
without cross-sectional averages = 36 F(25, 287) = 20.60
with cross-sectional averages = 35 Prob > F = 0.00
Number of R-squared = 0.64
cross sectional lags =9 Adj. R-squared = 0.61
variables in mean group regression = 24 Root MSE = 1961.21
variables partialled out =1
CD Statistic = 6.89
p-value = ©.0000
PIB Coef. std. Err. z P>|z] [95% Conf. Intervall]
Mean Group:
IED 773.1677 428.8929 1.80 9.071 -67.44703 1613.782
CsPR 63.06697 29.30801 2.15 ©.031 5.624332 120.5096
TCR| =-21.02558 51.74745 -9.41 9.685 =-122.4487 80.39755
Mean Group Variables: IED CsPR TCR
Heterogenous constant partialled out. Jackknife bias correction used.
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Pooled (asezill Hlass¥l 4y kay yaawll 5l (08-06) JSCadl

(Dynamic) Common Correlated Effects Estimator - Pooled
Panel Variable (i): Countries Number of obs = 312
Time Variable (t): DATE Number of groups = 8
Obs per group:
min = 26
avg = 40
max = 41
Degrees of freedom per group:
without cross-sectional averages = 36 F(4, 3e8) = 32.07
with cross-sectional averages = 35 Prob > F = e.00
Number of R-squared = .29
cross sectional lags =@ Adj. R-squared = ©.28
variables in mean group regression = 3 Root MSE = 2466.43
variables partialled out =1
CD Statistic = 8.65
p-value = @.0000
PIB Coef. Std. Err. z P>|z| [95% Conf. Interval]
Pooled:
IED 345.0833 536.1458 .64 @.520 -785.7433 1395.91
CsPR 77.6187 19.77145 3.93 ©.000 38.86736 116.37
TCR| -10.66786 11.04765 -8.97 ©.334 -32.32086 10.98513
Pooled Variables: IED CsPR TCR
Heterogenous constant partialled out. Jackknife bias correction used.
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Panel Variable (i): Countries Number of obs = 3e4
Time Variable (t): DATE Number of groups = 8
Obs per group:
min = 25
avg = 39
max = 40
Degrees of freedom per group:
without cross-sectional averages = 32 F(28, 276) = 5.15
with cross-sec tional avera ges = 31 Prob > F = e.00
Number of R-squared = 9.34
cross sectional lags =0 Adj. R-squared = .28
variables in mean group regression = 27 Root MSE = 486.45
variables partialled out =1
CD Statistic = 4.72
p-value = 9.0000
D.PIB Coef. Std. Err. z P>|z]| [95% Conf. Interval]
Pooled:
IED 58.77949 16.22572 3.62 e.000 26.97766 90.58132
CsPR| -9.437153 2.56936 -3.67 0.000 -14.47301 -4.4013
TCR 2.111933 1.316312 1.60 e.1e9 -.467991 4.691857
Mean Group:
D.IED 130.0635 93.43426 1.39 e0.164 -53.06424 313.1913
D.CsPR| -1©.52815 16.81894 -0.63 0.531 -43.49266 22.43636
D.TCR 13.99459 7.426002 1.88 0.059 -.5601041 28.54929
Pooled Variables: IED CsPR TCR
Mean Group Variables: D.IED D.CsPR D.TCR
Heterogenous constant partialled out. Jackknife bias correction used.
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—— Coefficients ——
(b) (B) (b-B) sqrt(diag(V_b-V_B))
mg pooled Difference Std. err.
IED 773.1677 345.0833 428.0844 .
CsPR 63.06697 77.6187 -14.55173 21.63444
TCR -21.02558 -10.66786 -10.35772 50.5544

b = Consistent under H@ and Ha; obtained from xtdcce2.
B = Inconsistent under Ha, efficient under He; obtained from xtdcce2.

Test of HA@: Difference in coefficients not systematic

chi2(3) = (b-B)'[(V_b-V_B)"(-1)](b-B)
= 2.85
Prob > chi2 = @.416@
(V_b-V_B is not positive definite)
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Coefficients
(b) (B) (b-B) sqrt(diag(v_b-V_B))
mg pmg Difference Std. err.
IED
D1. 166.4136 130.0635 36.35004 29.77017
CsPR
D1. -17.28021 -16.52815 -6.752061 4.444835
TCR
D1. 17.42187 13.99459 3.427273

b = Consistent under He and Ha; obtained from xtdcce2.
B = Inconsistent under Ha, efficient under HE; obtained from xtdcce2.

Test of H8: Difference in coefficients not systematic
chi2(3) = (b-B)'[(V_b-V_B)*(-1)]1(b-B)
3.01
Prob > chi2 = @.3898
(V_b-V_B is not positive definite)
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Dependent Variable: D(PIB)

Method: ARDL

Date: 07/01/24 Time: 23:43

Sample: 1983 2020

Included observations: 292

Number of cross-sections: 8

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): [IED CSPR TCR
Deterministics: Unrestricted constant and no trend (Case 3)
Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 500

Selected model: PMG(2,3,2,0)

Variable Coefficient Std. Error t-Statistic Prob.

Long-run (Pooled) Coefficients

IED -0.000283 0.000362  -0.782407 0.4346
CSPR -784.6177 1209.195 -0.648876 0.5169
TCR 84.27670 136.9148 0.615541 0.5387

Short-run (Mean-Group) Coefficients

COINTEQ -0.007210 0.003277 -2.200332 0.0286
D(PIB(-1)) 0.308183 0.091651 3.362585 0.0009
D(IED) 3.50E-06 3.29E-06 1.061930 0.2892
D(IED(-1)) -2.48E-06 5.12E-06  -0.484505 0.6284
D(IED(-2)) 3.40E-06 3.01E-06 1.130196 0.2583
D(CSPR) -30.74293 19.90616  -1.544393 0.1236
D(CSPR(-1)) 24.48374 12.39281 1.975641 0.0492
Cc 652.9128 298.0331 2.190739 0.0283

Log-Likelihood: -1980.125
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Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ -0.003245 0.001185 -2.738212 0.0103 COINTEQ 0.000435 0.001267 0.343290 0.7354
D(PIB(-1)) 0.468055 0.176333 2.654388 0.0126 D(PIB(-1)) 0.620680 0.182954 3.392543 0.0032
D(IED) -1.37E-05 2.25E-05 -0.606279 0.5489 D(IED) -5.63E-08 6.94E-07 -0.081183 0.9362
D(IED(-1)) -9.69E-06 2.53E-05 -0.383656 0.7039 D(IED(-1)) 2.57E-07 6.25E-07 0.410793 0.6861
D(IED(-2)) -2.52E-06 2.27E-05  -0.111294  0.9121 D(IED(-2)) 2.11E-07 1.17E-06 0.179453  0.8596
D(CSPR) -1.615711 1.915560 -0.843466 0.4056 D(CSPR) 0.378903 2.682005 0.141276 0.8892
D(CSPR(-1)) 5.080647  1.863404  2.726541  0.0106 D(CSPR(-1)) -0.363351 2432191  -0.149392  0.8829
C 37.59831 18.95238 1.983831 0.0565 C 13.65558 37.93434 0.359979 0.7231
Sl Aal) jan Agar
Variable Coefficient  Std. Error t-Statistic Prob. Variable Coefficient  Std. Error t-Statistic Prob.
COINTEQ -0.005913 0.002290 -2.581969 0.0150 COINTEQ -8.03E-05 0.003196 -0.025135 0.9801
D(PIB(-1)) -0.068204 0.278038 -0.245306 0.8079 D(PIB(-1)) 0.081644 0.187536 0.435351 0.6664
D(IED) 7.62E-07 1.87E-06 0.407080 0.6868 D(IED) 4.34E-06 3.32E-06 1.308226 0.2007
D(IED(-1)) -1.73E-06 1.90E-06 -0.911726 0.3692 D(IED(-1)) -1.30E-06 3.16E-06 -0.411847 0.6834
D(IED(-2)) -1.43E-06 1.70E-06 -0.838952 0.4081 D(IED(-2)) 4.47E-06 3.01E-06 1.485036 0.1480
D(CSPR) -4.688743 4.759958 -0.985039 0.3325 D(CSPR) 35.74096 14.27103 2.504442 0.0179
D(CSPR(-1)) 1.627396 5.081287 0.320272 0.7510 D(CSPR(-1)) 12.84833 18.06843 0.711093 0.4825
C 332.7292 117.6994 2.826940 0.0083 C 135.9152 93.56052 1.452699 0.1567
gl LSy
Variable Coefficient Std. Error  t-Statistic Prob. Variable Coefficient  Std. Error  t-Statistic Prob.
COINTEQ £0.018726 0.008751 -1.568507 0.1273 COINTEQ £0.003138 0.003402 -0.922457 0.3636
D(PIB(-1)) 0.372340 0.232274 1.603017 0.1194 D(PIB(-1)) 0.300142  0.206235  1.455342  0.1560
D(IED) 6.68E-06 2.87E-05 0.232562 0.8177 D(IED) 1.54E-05 4.32E-06 3.565123 0.0012
D(IED(-1)) -2.79E-05 2.69E-05 -1.036133 0.3084 D(IED(-1)) 2.51E-05 4.58E-06 5.491734  0.0000
D(IED(-2)) -2.42E-06 2.77E-05 -0.087141 0.9311 D(IED(-2)) 1.62E-05 5.42E-06  2.993355  0.0055
D(CSPR) -115.2246  33.19410 -3.471239 0.0016 D(CSPR) -44.62820 14.64873  -3.046558 0.0048
D(CSPR(-1)) 60.59299 51.66107 1.172895 0.2501 D(CSPR(-1)) 37.84044  15.77651  2.398531  0.0229
C 1559.182  831.2984  1.875599  0.0705 C 495.2086  430.1943 1.151128 0.2588
Lauiyd Lobew)
Variable Coefficient ~ Std. Error t-Statistic Prob. Variable Coefficient ~ Std. Error t-Statistic Prob.
COINTEQ -0.004584 0.003159 -1.451095 0.1571 COINTEQ -0.027423 0.008762 -3.129768 0.0039
D(PIB(-1)) 0.616729 0.148203 4.161380 0.0002 D(PIB(-1)) 0.074067 0.197969 0.374135 0.7109
D(IED) -2.21E-07 7.53E-06 -0.029297 0.9768 D(IED) 1.47E-05 1.15E-05 1.283382 0.2092
D(IED(-1)) -2.84E-06  7.89E-06  -0.360220  0.7212 D(IED(-1)) -1.81E-06 1.26E-05  -0.143421  0.8869
D(IED(-2)) 1.69E-05 8.03E-06 2.105700 0.0437 D(IED(-2)) -4.20E-06 1.08E-05 -0.389269 0.6998
D(CSPR) -1.104002 12.68987 -0.086999 0.9313 D(CSPR) -114.8021 40.84816 -2.810460 0.0086
D(CSPR(-1)) -11.06824 12.97714 -0.852903 0.4005 D(CSPR(-1)) 89.31186 47.06221 1.897740 0.0674
C 307.4481 224.8375 1.367424 0.1817 C 2341.500 709.3191 3.301053 0.0025
Olisdl Lllay)
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1 Dickey, David A., and Wayne A. Fuller. “Likelihood Ratio Statistics for Autoregressive Time Series with a Unit Root.”

Fconometrica49, no. 4 (1981): 1057—72. https://doi.org/10.2307/1912517. Accessed June 30th, 2023.

2Phillips, Peter C. B., and Pierre Perron. “Testing for a Unit Root in Time Series Regression.” Biometrika75, no. 2 (1988):

335—46. https://doi.org/10.2307/2336182. Accessed June 30th, 2023.
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prob t-statistiques Prob t-statistiques prob t-statistiques

0.094* -1.642 0,045** -2.984 0.172 -2.905 PIB
0,0642* -1,832 0,381 -1,787 0,722 -1,724 IED 3

0,8788 0,785 0,875 -0,527 0,951 -0,855 CsPR :i

0,2492 -1,079 0,687 -1,149 0,965 -1,711 MSL "9 T
0,0771* -1,743 0,119 -2,517 0,080* -3,306 TCR ;
0,000%** -7.714 0.000*** -7.639 0.000*** -7.714 PIB ,_,==_5

>

0,000%** -6,188 0,000%** -6,125 0,000%** -5,614 IED 3 E
0,000*** -4,493 0,001*** -4,502 0,004*** -4,604 CsPR 3)\
0,000*** -4,421 0,0071%** -4,386 0,005%** -4,464 MSL “:7_%
0,000*** -8,504 0,000%*+* -6,852 0,000%** -6,776 TCR
0.000*** -1.979 0.030** -3.161 0.122 -3.094 PIB

0,069* -1,801 0,394 -1,760 0,740 -1,684 IED 3 "_

0,8788 0,785 0,824 -0,744 0,951 -0,855 CsPR 3 ;‘

0,222 -1,154 0,577 -1,392 0,899 -1,192 MSL "5) g-

0,126 -1,489 0,147 -2,405 0,072* -3,359 TCR é.
0.000*** -7.714 0.000*** -7.716 0.000*** -7.684 PIB ,-q ;;_
0,000%** -6,284 0,000%** -6,227 0,000*** -6,405 IED 3 <
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0,000%** -4,486 0,007%** -4,531 0,005%** -4,460 CsPR
0,000%** -4,461 0,007%** -4,366 0,006*** -4,422 MSL
0,000%** -9,911 0,000%** -9,850 0,000%** -10,099 TCR
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Bydtune -0,332 0314 | 8,dius p& | -0,250 0,954 PIB
Bydlun -0,279 0251 | 8ydtus p& | -0,447 0,790 IED
8ydiune -0,211 0190 | 3,dius p& | -0,372 0,850 CsPR
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5ydte -0,280 0191 | 3,dius p& | -0,368 0,714 TCR
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PIB_A_ IED_A_ CSPR_A_ MSL_A_ TCR_A_
PIB_A_ 1 0.770 0.581 0.959 -0.848
IED_A_ 0.770 1 0.279 0.677 -0.744
CSPR_A_ 0.581 0.279 1 0.659 -0.317
MSL_A_ 0.959 0.677 0.659 1 -0.762
TCR_A_ -0.848 -0.744 -0.317 -0.762 1
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Pairwise Granger Causality Tests

Date: 06/30/24 Time: 12:47

Sample: 1980 2020

Lags: 2

Null Hypothesis: Obs F-Statistic Prob.

IED__A_ does not Granger Cause PIB__A_ 39 2.78806 0.0756
PIB__A_ does not Granger Cause IED__A_ 0.41894 0.6611
CSPR__A_ does not Granger Cause PIB__A_ 39 4.75202 0.0151
PIB__A_does not Granger Cause CSPR__A_ 1.23763 0.3028
TCR_A_ does not Granger Cause PIB__A_ 39 0.59345 0.5580
PIB__A_does not Granger Cause TCR_A_ 1.20839 0.3112
CSPR__A_ does not Granger Cause IED__A 39 2.59794 0.0891
IED__A_ does not Granger Cause CSPR__A_ 0.02473 0.9756
TCR_A_ does not Granger Cause IED__A_ 39 1.87842 0.1684
IED__A_ does not Granger Cause TCR_A_ 0.23715 0.7902
TCR_A_ does not Granger Cause CSPR__A_ 39 17.2568 7.E-06
CSPR__A_ does not Granger Cause TCR_A _ 0.42944 0.6544
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Dependent Variable: D(PIB__A_)

Method: ARDL

Date: 06/30/24 Time: 13:15

Sample: 1984 2020

Included observations: 37

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): IED__A_ CSPR__A_
TCR_A_

Deterministics: No constant and no trend (Case 1)

Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 500

Selected model: ARDL(3,1,3,4)

Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.009293 0.002575 -3.608710 0.0013
D(PIB__A _(-1)) 0.206353 0.205703 1.003159 0.3250
D(PIB__A_(-2)) 0.314362 0.176227 1.783842 0.0861
D(ED__A.) -35.37897 21.30606 -1.660513 0.1088
D(CSPR_A)) 3.016711 3.130808 0.963557 0.3441
D(CSPR__A_(-1)) 5.722019 2.801726 2.042319 0.0514
D(CSPR__A_(-2)) 4.803179 2.955208 1.625327 0.1162
D(TCR_A.) 1.934397 0.626152 3.089341 0.0047
D(TCR_A_(-1)) -3.233291 1.097067 -2.947213 0.0067
D(TCR_A_(-2)) 0.147448 1.065694 0.138359 0.8910
D(TCR_A_(-3)) -1.988504 0.900058 -2.209306 0.0362
R-squared 0685109 Mean dependent var 12.23686
Adjusted R-squared 0.563996 S.D. dependent var 92.67073
S.E. of regression 61.19101 Akaike info criterion 11.30765
Sum squared resid 97352.84 Schwarz criterion 11.78657
Log likelihood -198.1915 Hannan-Quinn criter. 11.47649
F-statistic 5.656812 Durbin-Watson stat 1.958614
Prob(F-statistic) 0.000180

* p-values are incompatible with t-Bounds distribution.
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Deterministics: Rest. constant (Case 2)

CE=PIB__A_(-1)-(172.010864*[ED__A_+ 84.902114*CSPR__A (-1) -
14.073987*TCR_A_(-1) + 3779.892337)

Variable * Coefficient  Std. Error t-Statistic Prob.
IED__A_ 172.0109 102.9783 1.670361 0.1049
CSPR_A _(-1) 84.90211 14.22971 5.966538 0.0000
TCR_A_(-1) -14.07399  1.718035 -8.191910 0.0000
C 3779.892 235.6361 16.04123 0.0000

Note: * Coefficients derived from the CEC regression.
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9
Series: Residuals
8 Sample 1985 2020
7 Observations 36
6
Mean -5.13e-17
5 Median -0.006260
4 Maximum 0.088947
Minimum -0.055204
3 Std. Dev. 0.035872
2 Skewness 0.650399
1 II II I Kurtosis 2.806905
0 .... Jarque-Bera  2.594042
-0.06 -0.04 -0.02 0.00 0.02 0.04 0.06 0.08 Probability 0.273345
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 0.928635 Prob. F(15,19) 0.5516
Obs*R-squared 14.80536 Prob. Chi-Square(15) 0.4655
Scaled explained SS  7.223006 Prob. Chi-Square(15) 0.9512
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.756220 Prob. F (2,17) 0.4846
Obs*R-squared 2.859450 Prob. Chi-Square (2) 0.2394

Eviews13 meliy (e slere¥l 2l slue] oo il

C.bj.u.u a..»'j.d.'i." 5)..\.5." 4
z3gaill A laidl @ually 8yuall @uall Glily Jubed mudss dawl (17-06) o8, Skl JSaI
A 45,08 (e aSTY

z3gaild 3, lail) @uall 98,08l il Sl Jutes :(16-06) JSCa)

4,400

Forecast:PIB_A F
. Actual: PIB_A_
4,000 Forecast sample: 1980 2020
ra Adjusted sample: 1984 2020
3,600 Included observations: 37
/ Root Mean Squared Error  48.96382]
Y / Mean Absolute Error  34.62607
3,200 - ] Mean Abs. Percent Errar  0.981785)
— A d Theil Inequality Coef. 0.008876
2,800 Bias Proportion  0.000000
Variance Proportion 0.002307|

Covariance Proportion  0.837153]

2,400 Theil U2 Coefficient 0.537645)
1985 1990 1995 2000 2005 2010 2015 2020\ g o 0577673

— PIE_AF £25E
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