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Résumé

Cette étude visait a analyser l'impact des politiques agricoles sur la sécurité
alimentaire en Algérie entre 2000 et 2021, a travers une analyse approfondie des
composantes du secteur agricole, y compris les ressources naturelles, humaines et
techniques, tout en évaluant les politiques de développement récentes. L'étude s'est
concentrée sur I'analyse des principaux indicateurs, tels que les dépenses publiques,
les superficies cultivées, I'emploi, la production, la mécanisation et le commerce
extérieur, en plus d'examiner les défis de la sécurité alimentaire et les moyens de son
ameélioration. Elle a également inclus une analyse prospective de la production
céréaliere jusqu'en 2030, en utilisant des modéles économétriques comme VAR et
DID via le logiciel Eviews13. Les résultats ont montré que les politiques agricoles
ont contribué a une augmentation de 2,06 % du PIB agricole par habitant, ayant un
effet positif sur la sécurité alimentaire, en réduisant le deéficit alimentaire pour
certains produits stratégiques tels que les légumes et la pomme de terre, et en
diminuant la facture d'importation des céreales et des légumineuses, notamment
grace aux investissements dans les régions du sud. Cependant, I'étude a prévu une
baisse du taux d'autosuffisance en ceréales, passant de 23,20 % en 2023 a 13,92 %
en 2030, reflétant un écart croissant entre la production locale et la demande, en
raison de facteurs tels que la croissance démographique et I'évolution des modes de
consommation. Plusieurs approches méthodologiques ont été adoptées, notamment
I'approche historique pour examiner I'évolution du secteur, ainsi que les approches
descriptive, analytique et économétrique pour mieux comprendre l'impact des
politiques agricoles. Les résultats ont confirmé I'efficacité de ces politiques dans
I'amélioration de la sécurité alimentaire, tout en soulignant la nécessité de davantage
d'efforts et d'investissements pour assurer la durabilité de la production agricole et
réduire la dépendance aux importations, en particulier face aux défis climatiques et
économiques.

Mots-clés : secteur agricole, politiques agricoles, production agricole, sécurité
alimentaire, autosuffisance.



Abstract

This study aimed to analyze the impact of agricultural policies on food security in
Algeria between 2000 and 2021 through a comprehensive examination of the
agricultural sector's components, including natural, human, and technical resources,
while assessing recent development policies. The study focused on analyzing key
indicators such as government spending, cultivated areas, employment, production,
mechanization, and foreign trade, in addition to examining food security challenges
and ways to improve it. It also included a forward-looking analysis of cereal
production until 2030 using econometric models such as VAR and DID through the
Eviews13 software. The results showed that agricultural policies contributed to a
2.06% increase in per capita agricultural GDP, positively impacting food security by
reducing the food gap in certain strategic products such as vegetables and potatoes,
as well as lowering the import bill for cereals and legumes, particularly due to
investments in southern regions. However, the study projected a decline in the self-
sufficiency rate of cereals from 23.20% in 2023 to 13.92% in 2030, reflecting a
growing gap between local production and demand due to factors such as population
growth and changing consumption patterns. Multiple methodological approaches
were adopted, including the historical approach to examine sectoral developments,
along with descriptive, analytical, and econometric methods to better understand the
impact of agricultural policies. The results confirmed the effectiveness of these
policies in improving food security but highlighted the need for further efforts and
investments to ensure the sustainability of agricultural production and reduce
dependence on imports, especially in the face of climatic and economic challenges.

Keywords: agricultural sector, agricultural policies, agricultural production, food
security, self-sufficiency.
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80.83336* 82.02256  80.30973  9.75e+29* 32.67053* -1088.336 2
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EViews13 gy plisal Il slag] : yeall

Sl 2300l Sl s sl e ) Bnys i Aad 5 i Sl 55l T OB Slaglal) julas
VAR (2) w2l s
2 oyl sleel ) coddl gl g5l 3sell b s sl wad de (VAR (2) giged! puai—2
ol e 05U (SyStem) plissly sy paie s o Lee 358 ol g Ul o K6 b iy
o) o) 1) BLoYL (ol 355N Lred dlanlsy ke pladl s lpane e e [T 08 (ol pae
ol SU asWly LoV ol U

L™ =olS” pid) sy VAR(2) m3sedl piid gl Sl b di b plusn) S Al oda (3

287



ARG G et de Loy I Oluledt Y Gl @) Lyl

:@LJ‘ J..aéj\

VAR(2) 35 25 s :11-04 08y Jgu3-!

D(GA) D(GP) D(PR) D(GS)

-20094.84 -33877.55 -0.023064 -1.066621 D(GS(-1))

(16017.7) (31869.3) (3.59291) (0.22940)

[-1.25454] [-1.06301] [-0.00642] [-4.64965]

-6990.220 -16607.87 9.464015 -0.631812 D(GS(-2))
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0.640510 0.507178 0.605768 0.636170 R-squared

0.496714 0.310049 0.448075 0.490638 Adj. R-squared

7.84E+12 3.10E+13 394422.4 1607.855 Sum sq. resids

626065.4 1245638. 140.4319 8.966201 S.E. equation

4.454300 2.572825 3.841436 4.371344 F-statistic

-422.8306 -442.7812 -179.1585 -99.37195 Log likelihood

29.78142 31.15732 12.97645 7.473927 Akaike AIC

30.20576 31.58165 13.40078 7.898260 Schwarz SC

-54773.10 -18779.31 3.708621 -0.739310 Mean dependent

882495.2 1499626. 189.0277 12.56306 S.D. dependent
4.77E+29 Determinant resid covariance (dof adj.)
1.08E+29 Determinant resid covariance
-1133.927 Log likelihood
80.68463 Akaike information criterion
82.38197 Schwarz criterion

36 Number of coefficients
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Date: 08/15/24
Time: 03:17

N

AL Al Al ) yrial adia ol cilslaay) (1) ady Ggalall

Sample: 1990 2021

PCA AL AO CA El GS MEC
Mean 1858.371 5619.813 6.69E+10 4048444, 3.235411 7.99E+09 2.08E+10
Median 1027.352 4392.000 3.35E+10 2761303. 2.290521 3.36E+09 5.53E+09
Maximum 6164.645 15285.00 2.39E+11 9032700. 16.60000 3.81E+10 9.22E+10
Minimum 140.4100 1023.000 4.05E+09 157.9000 0.591115 4.86E+08 98995.00
Std. Dev. 1928.627 4239.742 7.46E+10 4110901. 3.301986 9.98E+09 2.94E+10
Skewness 0.906099 0.571346 1.045175 0.037382 2.404529 1.454928 1.198158
Kurtosis 2.425692 1.806883 2.565828 1.035530 8.803230 3.829686 2.834444
Jarque-Bera 9.637036 7.278070 12.15484 10.30595 151.4787 24.41505 15.38597
Probability 0.008079 0.026278 0.002294 0.005782 0.000000 0.000005 0.000456
Sum 118935.7 359668.0 4.28E+12 2.59E+08 207.0663 5.11E+11 1.33E+12
Sum Sqg. Dev.  2.34E+08 1.13E+09 3.51E+23 1.06E+15 686.8958 6.27E+21 5.46E+22
Observations 64 64 64 64 64 64 64
Laatiy e o8 A gaal) Al ) <) il dndua gl cileliaal (2) ad; (galal)
Date: 08/14/24
Time: 01:38
Sample: 1990 2021
PCA AL AO CA El GS MEC
Mean 2.964075 3.606364 10.49058 4577377 0.355170 9.562295 7.772887
Median 2.967895 3.642612 10.51189 4.517008 0.359919 9.526513 7.662913
Maximum 3.789908 4.184265 11.37829 6.955818 1.220108 10.58143 10.96487
Minimum 2.147398 3.009876 9.606919 2.198382 -0.228328 8.687027 4.995613
Std. Dev. 0.562231 0.372446 0.588747 2.347713 0.354640 0.566456 2.748861
Skewness 0.017826 -0.061134 0.008859 0.000163 0.432349 0.186518 0.024209
Kurtosis 1.488448 1.610409 1.657103 1.001120 2.627310 1.956028 1.033625
Jarque-Bera 6.096163 5.189104 4.809831 10.65473 2.364269 3.277424 10.31726
Probability 0.047450 0.074679 0.090273 0.004857 0.306623 0.194230 0.005750
Sum 189.7008 230.8073 671.3970 292.9521 22.73086 611.9869 497.4647
Sum Sq. Dev. 19.91456 8.739098 21.83727 347.2405 7.923490 20.21493 476.0428
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Observations 64 64 64 64 64 64 64
A Al & ey i ) 4d ghiaa (3) ady (3alall
Covariance Analysis: Ordinary
Date: 08/15/24 Time: 03:03
Sample: 1990 2021
Included observations: 64
Correlation
Probability PCA AL AO CA El GS MEC
PCA 1.000000
AL 0.961239 1.000000
0.0000 -
AO 0.993323 0.963756 1.000000
0.0000 0.0000 -
CA -0.922181 -0.888348 -0.880090  1.000000
0.0000 0.0000 0.0000 -
El -0.722051 -0.675338 -0.671178 0.827784 1.000000
0.0000 0.0000 0.0000 0.0000 -
GS 0.924691 0.910995 0.939332  -0.761493 -0.656738  1.000000
0.0000 0.0000 0.0000 0.0000 0.0000 -
MEC 0.946215 0.911444  0.910554  -0.994679 -0.837800 0.807487 1.000000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -
AR bl ally jaBal) 723 galll (4) ad) (3alal)
Dependent Variable: PCA
Method: Difference-in-Difference
Date: 08/13/24 Time: 02:00
Periods included: 32
Cross-sections included: 2
Total panel (balanced) observations: 64
Variable Coefficient Std. Error t-Statistic Prob.
POLICY1 2628.642 1.73E-12 1.52E+15 0.0000
R-squared 0.927934 Mean dependent var 1858.371
Adjusted R-squared 0.848661 S.D. dependent var 1928.627
S.E. of regression 750.2812 Akaike info criterion 16.38359
Sum squared resid 16887658 Schwarz criterion 17.53049
Log likelihood -490.2748 Hannan-Quinn criter. 16.83541
F-statistic 11.70556 Durbin-Watson stat 0.346222
Prob(F-statistic) 0.000000 Parallel trend stat 8.05E+13
Prob(P. trend) 0.000000
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Dependent Variable: PCA
Method: Difference-in-Difference
Date: 08/14/24 Time: 01:54
Periods included: 31
Cross-sections included: 2
Total panel (balanced) observations: 62

Variable Coefficient Std. Error t-Statistic Prob.
POLICY1 1.122364 1.01E-16 1.12E+16 0.0000
R-squared 0.771671 Mean dependent var 0.900520
Adjusted R-squared 0.519722 S.D. dependent var 5.759604
S.E. of regression 3.991526 Akaike info criterion 5.910902
Sum squared resid 462.0361 Schwarz criterion 7.043086
Log likelihood -150.2380 Hannan-Quinn criter. 6.355426
F-statistic 3.062807 Durbin-Watson stat 2.288918
Prob(F-statistic) 0.001555 Parallel trend stat -3.47E+14
Prob(P. trend) 0.000000
Ly 8 5l cilbdarally Hakal) 3 gall) (6) ad (3alall
Dependent Variable: PCA
Method: Difference-in-Difference
Date: 08/14/24 Time: 01:55
Periods included: 32
Cross-sections included: 2
Total panel (balanced) observations: 64
Variable Coefficient Std. Error t-Statistic Prob.
POLICY1 2.987086 2.72E-15 1.10E+15 0.0000
R-squared 0.996028 Mean dependent var 2.964075
Adjusted R-squared 0.991659 S.D. dependent var 0.562231
S.E. of regression 0.051348 Akaike info criterion -2.795580
Sum squared resid 0.079098 Schwarz criterion -1.648673
Log likelihood 123.4586 Hannan-Quinn criter. -2.343755
F-statistic 227.9748 Durbin-Watson stat 0.526326
Prob(F-statistic) 0.000000 Parallel trend stat 1.36E+12
Prob(P. trend) 0.000000

cadladll JLEA) (7) ad) 3alal)

Hypotheses F-Stat P-Value
H1 4.109462 0.001894
H2 4.505106 0.001740
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H3 1.630057

0.206872

L) ) JLER) (8) ) 3alall

Pairwise Dumitrescu Hurlin Panel Causality Tests
Date: 08/15/24 Time: 04:16

Sample: 1990 2021

Lags: 2
Null Hypothesis: W-Stat. Zbar-Stat. Prob.
AL does not homogeneously cause PCA 5.95030 2.25159 0.0243
PCA does not homogeneously cause AL 2.27012  0.05736 0.9543
AO does not homogeneously cause PCA 4.80036 1.56596 0.1174
PCA does not homogeneously cause AO 4.25140 1.23866 0.2155
CA does not homogeneously cause PCA 6.80951 2.76387 0.0057
PCA does not homogeneously cause CA 2.54466  0.22105 0.8251
El does not homogeneously cause PCA 2.41874  0.14597 0.8839
PCA does not homogeneously cause El 3.71455  0.91857 0.3583
GS does not homogeneously cause PCA 6.78966  2.75204 0.0059
PCA does not homogeneously cause GS 3.30777 0.67604 0.4990
MEC does not homogeneously cause PCA 0.93743 -0.73723  0.4610
PCA does not homogeneously cause MEC 49.0004 27.9192 0.0000
AO does not homogeneously cause AL 3.46418 0.76929 0.4417
AL does not homogeneously cause AO 5.79737  2.16041 0.0307
CA does not homogeneously cause AL 0.26010 -1.14107 0.2538
AL does not homogeneously cause CA 2.05032 -0.07369  0.9413
El does not homogeneously cause AL 0.86448 -0.78072  0.4350
AL does not homogeneously cause El 0.51904 -0.98668  0.3238
GS does not homogeneously cause AL 0.78125 -0.83034  0.4063
AL does not homogeneously cause GS 1.20744 -0.57624  0.5645
MEC does not homogeneously cause AL 1.19559 -0.58331  0.5597
AL does not homogeneously cause MEC 29.3614  16.2100 0.0000
CA does not homogeneously cause AO 6.71174  2.70558 0.0068
AO does not homogeneously cause CA 7.37383  3.10034 0.0019
El does not homogeneously cause AO 3.37032  0.71333 0.4756
AO does not homogeneously cause El 3.19469 0.60861 0.5428
GS does not homogeneously cause AO 5.18029  1.79249 0.0731
AO does not homogeneously cause GS 2.10000 -0.04407 0.9648
MEC does not homogeneously cause AO 1.36034 -0.48508 0.6276
AO does not homogeneously cause MEC 68.1377  39.3295 0.0000
El does not homogeneously cause CA 8.19788  3.59166 0.0003
CA does not homogeneously cause El 4.28926  1.26123 0.2072
GS does not homogeneously cause CA 2.24629  0.04315 0.9656
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CA does not homogeneously cause GS 451438  1.39545 0.1629
MEC does not homogeneously cause CA 3.60887 0.85556 0.3922
CA does not homogeneously cause MEC 5.14821  1.77336 0.0762

GS does not homogeneously cause El 2.67782  0.30044 0.7638

El does not homogeneously cause GS 4.04463  1.11537 0.2647
MEC does not homogeneously cause El 2.72963  0.33133 0.7404
El does not homogeneously cause MEC 18.5465 9.76177 0.0000
MEC does not homogeneously cause GS 1.44128 -0.43682 0.6622
GS does not homogeneously cause MEC 15.7689  8.10571 4.E-16

DID gisa & il pafill 485 Jlaa (9) ady (alal)
Coefficient Confidence Intervals
Date: 08/16/24 Time: 01:41
Sample: 1990 2021
Included observations: 64

95% ClI
Variable Coefficient Low High

POLICY1 2.068978 2.068978 2.068978

DID gasai s (15 (10) o2 Galal

N\~

.10 -
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Date: 08/16/24 Time: 01:50

Sample: 1990 2021

Included observations: 64
Autocorrelation Partial Correlation

AC PAC

Q-Stat  Prob

;iiil;;i;;_l

a

plfnEERm

=l

PR R R R
oA WNRERO®©

0.706 0.706
0.515 0.032
0.431 0.112
0.282 -0.135
0.149 -0.072
0.060 -0.050
-0.117 -0.248
-0.263 -0.145
-0.336 -0.092
-0.280 0.191
-0.260 0.002
-0.353 -0.254
-0.353 -0.042
-0.254 0.114
-0.188 0.046
-0.089 -0.003

33.453 0.000
51.529 0.000
64.378 0.000
69.993 0.000
71590 0.000
71.849 0.000
72.871 0.000
78.079 0.000
86.744 0.000
92.889 0.000
98.262 0.000
108.40 0.000
118.75 0.000
12420 0.000
127.24 0.000
127.94 0.000

l giaall (s (Al L) (12) pB) Balal

Test for Equality of Variances of RESID0O1

Categorized by values of YEARS
Date: 08/14/24 Time: 01:48
Sample: 1990 2021
Included observations: 64

Method df Value Probability
Bartlett 3 14.48201 0.0023
Levene (3, 60) 5.647848 0.0018
Brown-Forsythe (3, 60) 5.647848 0.0018
Category Statistics
Mean Abs. Mean Abs.
YEARS Count Std. Dev. Mean Diff. Median Diff.
[1990, 2000) 20 0.018878 0.014962 0.014962
[2000, 2010) 20 0.037929 0.027291 0.027291
[2010, 2020) 20 0.040570 0.033080 0.033080
[2020, 2030) 4 0.067625 0.056388 0.056388
All 64 0.035433 0.027066 0.027066

Bartlett weighted standard deviation: 0.036308
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Test for Equality of Variances of RESID0O1
Categorized by values of RESID01
Date: 08/14/24 Time: 01:48
Sample: 1990 2021
Included observations: 64

Method df Value Probability
Bartlett 3 0.279810 0.9638
Levene (3, 60) 1.268053 0.2935
Brown-Forsythe (3, 60) 1.237585 0.3040
Category Statistics
Mean Abs. Mean Abs.
RESIDO1 Count Std. Dev. Mean Diff. Median Diff.
[-0.1, -0.05) 4 0.012946 0.009135 0.008968
[-0.05, 0) 28 0.015426 0.013847 0.013847
[0, 0.05) 28 0.015426 0.013847 0.013847
[0.05,0.1) 4 0.012946 0.009135 0.008968
All 64 0.035433 0.013258 0.013237

Bartlett weighted standard deviation: 0.015196

AL bl jiiall 2a DID gisai (14) ady Galall

Dependent Variable: PCA
Method: Difference-in-Difference
Date: 08/14/24 Time: 01:52
Periods included: 32
Cross-sections included: 2
Total panel (balanced) observations: 64
Additional covariates: AL

Variable Coefficient Std. Error t-Statistic Prob.
POLICY1 1.835661 2.44E-12 7.54E+11 0.0000
R-squared 0.996474 Mean dependent var 2.964075

Adjusted R-squared 0.992340 S.D. dependent var 0.562231
S.E. of regression 0.049207 Akaike info criterion -2.883393
Sum squared resid 0.070219 Schwarz criterion -1.702754

Log likelihood 127.2686 Hannan-Quinn criter. -2.418280
F-statistic 241.0469 Durbin-Watson stat 0.659654
Prob(F-statistic) 0.000000
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CA lual) jiidl e DID gisai (15) o) Galal)

Dependent Variable: PCA
Method: Difference-in-Difference
Date: 08/17/24 Time: 01:59
Periods included: 32
Cross-sections included: 2
Total panel (balanced) observations: 64
Additional covariates: CA

Variable Coefficient Std. Error t-Statistic Prob.
POLICY1 6.490963 5.80E-12 1.12E+12 0.0000
R-squared 0.997360 Mean dependent var 2.964075

Adjusted R-squared 0.994265 S.D. dependent var 0.562231
S.E. of regression 0.042578 Akaike info criterion -3.172816
Sum squared resid 0.052573 Schwarz criterion -1.992176

Log likelihood 136.5301 Hannan-Quinn criter. -2.707702
F-statistic 322.2419 Durbin-Watson stat 1.006855
Prob(F-statistic) 0.000000
El &M\M\@DlDGAﬂ(16)e&Jéﬂd\
Dependent Variable: PCA
Method: Difference-in-Difference
Date: 08/17/24 Time: 02:01
Periods included: 32
Cross-sections included: 2
Total panel (balanced) observations: 64
Additional covariates: El

Variable Coefficient Std. Error t-Statistic Prob.
POLICY1 2.928558 1.91E-16 1.54E+16 0.0000
R-squared 0.999150 Mean dependent var 2.964075

Adjusted R-squared 0.998154 S.D. dependent var 0.562231
S.E. of regression 0.024153 Akaike info criterion -4.306636
Sum squared resid 0.016918 Schwarz criterion -3.125997

Log likelihood 172.8123 Hannan-Quinn criter. -3.841523
F-statistic 1003.166 Durbin-Watson stat 1.952211
Prob(F-statistic) 0.000000
GS&M\M\&ADlDG{g&(]7)e&JM\
Dependent Variable: PCA
Method: Difference-in-Difference
Date: 08/17/24 Time: 02:04
Periods included: 32
Cross-sections included: 2
Total panel (balanced) observations: 64
Additional covariates: GS

Variable Coefficient Std. Error t-Statistic Prob.

POLICY1 6.249925 2.55E-12 2.45E+12 0.0000
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R-squared 0.996996 Mean dependent var
Adjusted R-squared 0.993474 S.D. dependent var
S.E. of regression 0.045417 Akaike info criterion
Sum squared resid 0.059820 Schwarz criterion
Log likelihood 132.3977 Hannan-Quinn criter.
F-statistic 283.0996 Durbin-Watson stat
Prob(F-statistic) 0.000000

2.964075
0.562231
-3.043677
-1.863037
-2.578563
1.048675

MEC 2luall paiall 2a DID gisal (18) a2y (3alall

Dependent Variable: PCA
Method: Difference-in-Difference
Date: 08/17/24 Time: 02:06
Periods included: 32
Cross-sections included: 2
Total panel (balanced) observations: 64
Additional covariates: MEC

Variable Coefficient Std. Error t-Statistic Prob.
POLICY1 3.773380 4.61E-13 8.18E+12 0.0000
R-squared 0.996404 Mean dependent var 2.964075

Adjusted R-squared 0.992187 S.D. dependent var 0.562231
S.E. of regression 0.049695 Akaike info criterion -2.863647
Sum squared resid 0.071619 Schwarz criterion -1.683008

Log likelihood 126.6367 Hannan-Quinn criter. -2.398534
F-statistic 236.3172 Durbin-Watson stat 0.609952
Prob(F-statistic) 0.000000

Bas Lual) &l el JS aa DID gigad (19) a2y 3alall

Dependent Variable: PCA
Method: Difference-in-Difference
Date: 08/14/24 Time: 01:56
Periods included: 32
Cross-sections included: 2
Total panel (balanced) observations: 64
Additional covariates: AL CA EI GS MEC

Variable Coefficient Std. Error t-Statistic Prob.
POLICY1 2.068978 7.08E-13 2.92E+12 0.0000
R-squared 0.999296 Mean dependent var 2.964075

Adjusted R-squared 0.998225 S.D. dependent var 0.562231
S.E. of regression 0.023688 Akaike info criterion -4.368976
Sum squared resid 0.014028 Schwarz criterion -3.053407

Log likelihood 178.8072 Hannan-Quinn criter. -3.850707
F-statistic 933.3277 Durbin-Watson stat 2.242757
Prob(F-statistic) 0.000000
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Null Hypothesis: Unit root (individual unit root process)
Series: GS, PR, GP, GA
Date: 08/21/24 Time: 14:30

Sample: 1990 2021
Exogenous variables: Individual effects, individual linear

trends

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 124
Cross-sections included: 4

Method Statistic Prob.**
PP - Fisher Chi-square 67.6482 0.0000
PP - Choi Z-stat -7.02203 0.0000

** Probabilities for Fisher tests are computed using an
asymptotic Chi-square distribution. All other tests
assume asymptotic normality.

Intermediate Phillips-Perron test results GROUPO01

Series Prob. Bandwidth Obs
GS 0.0001 3.0 31
PR 0.0012 3.0 31
GP 0.0003 6.0 31
GA 0.0001 3.0 31

i) C..J}d () R ghia CA’ &) urdiall 3aa o) J:\; gy 21) eé) ‘_'éald\
Null Hypothesis: Unit root (individual unit root process)
Series: GS, PR, GP, GA
Date: 08/21/24 Time: 14:30
Sample: 1990 2021
Exogenous variables: Individual effects
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 124
Cross-sections included: 4

Method Statistic Prob.**
PP - Fisher Chi-square 66.9305 0.0000
PP - Choi Z-stat -6.88743 0.0000

** Probabilities for Fisher tests are computed using an
asymptotic Chi-square distribution. All other tests
assume asymptotic normality.

Intermediate Phillips-Perron test results GROUPO01

Series Prob. Bandwidth Obs
GS 0.0001 4.0 31
PR 0.0033 2.0 31
GP 0.0019 3.0 31
GA 0.0000 3.0 31
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Null Hypothesis: Unit root (individual unit root process)
Series: GS, PR, GP, GA

Date: 08/21/24 Time: 14:30
Sample: 1990 2021

Exogenous variables: None

Newey-West automatic bandwidth selection and Bartlett kernel

Total (balanced) observations: 124

Cross-sections included: 4

Method Statistic Prob.**
PP - Fisher Chi-square 7.14702 0.5209
PP - Choi Z-stat -0.44364 0.3286

** Probabilities for Fisher tests are computed using an
asymptotic Chi-square distribution. All other tests
assume asymptotic normality.

Intermediate Phillips-Perron test results GROUP01

Series Prob. Bandwidth Obs
GS 0.3230 4.0 31
PR 0.4695 9.0 31
GP 0.4188 4.0 31
GA 0.4418 4.0 31

alad) slai) g culill zagad (J ¥ (AN day il padiall Bas gll j3a LA (23) ad ) (salal)
Null Hypothesis: Unit root (individual unit root process)
Series: GS, PR, GP, GA
Date: 08/21/24 Time: 14:31
Sample: 1990 2021
Exogenous variables: Individual effects, individual linear
trends
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 120
Cross-sections included: 4

Method Statistic Prob.**
PP - Fisher Chi-square 613.131 0.0000
PP - Choi Z-stat -21.9668 0.0000

** Probabilities for Fisher tests are computed using an
asymptotic Chi-square distribution. All other tests
assume asymptotic normality.

Intermediate Phillips-Perron test results D(GROUPO01)

Series Prob. Bandwidth Obs
D(GS) 0.0000 2.0 30
D(PR) 0.0000 29.0 30
D(GP) 0.0000 0.0 30
D(GA) 0.0000 3.0 30

334



bl i gald (Jo¥) (AN aay &l padiall Bas gl j3a JLEA) (24) ad) salal)
Null Hypothesis: Unit root (individual unit root process)
Series: GS, PR, GP, GA
Date: 08/21/24 Time: 14:31
Sample: 1990 2021
Exogenous variables: Individual effects
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 120
Cross-sections included: 4

Method Statistic Prob.**
PP - Fisher Chi-square 112.958 0.0000
PP - Choi Z-stat -9.54070 0.0000

** Probabilities for Fisher tests are computed using an
asymptotic Chi-square distribution. All other tests
assume asymptotic normality.

Intermediate Phillips-Perron test results D(GROUP01)

Series Prob. Bandwidth Obs
D(GS) 0.0000 2.0 30
D(PR) 0.0001 29.0 30
D(GP) 0.0000 1.0 30
D(GA) 0.0000 2.0 30

ale ol gl (93 Fagad (J oY) (GAN day &l padall Baa gl) jda LA (25) ad (salal)
Null Hypothesis: Unit root (individual unit root process)
Series: GS, PR, GP, GA

Date: 08/21/24 Time: 14:32
Sample: 1990 2021

Exogenous variables: None

Newey-West automatic bandwidth selection and Bartlett kernel

Total (balanced) observations: 120

Cross-sections included: 4

Method Statistic Prob.**
PP - Fisher Chi-square 676.317 0.0000
PP - Choi Z-stat -24.1095 0.0000

** Probabilities for Fisher tests are computed using an
asymptotic Chi-square distribution. All other tests
assume asymptotic normality.

Intermediate Phillips-Perron test results D(GROUPO01)

Series Prob. Bandwidth Obs
D(GS) 0.0000 2.0 30
D(PR) 0.0000 29.0 30
D(GP) 0.0000 1.0 30
D(GA) 0.0000 2.0 30
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VAR(2) gasadll 4l il JLGa1 (26) a2) Galdl)
Roots of Characteristic Polynomial
Endogenous variables: D(GS) D(PR) D(GP)
D(GA)
Exogenous variables: C
Lag specification: 1 2
Date: 08/21/24 Time: 14:34

Root Modulus
-0.413178 - 0.644501.i 0.765570
-0.413178 + 0.644501.i 0.765570
-0.653691 - 0.391584i 0.762004
-0.653691 + 0.391584i 0.762004
-0.189711 - 0.671125i 0.697423
-0.189711 + 0.671125i 0.697423
-0.004852 - 0.544299i 0.544320
-0.004852 + 0.544299i 0.544320

No root lies outside the unit circle.
VAR satisfies the stability condition.

VAR(2) gasall bl a5 i) @l JLid) (27) ad, Galall
VAR Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)
Null Hypothesis: Residuals are multivariate normal
Date: 08/21/24 Time: 14:35
Sample: 1990 2021
Included observations: 29

Component  Skewness Chi-sq df Prob.*
1 0.166323 0.133707 1 0.7146
2 0.642494 1.995191 1 0.1578
3 0.031826 0.004896 1 0.9442
4 -0.102411  0.050692 1 0.8219
Joint 2.184485 4 0.7019
Component Kurtosis Chi-sq df Prob.
1 2.126259 0.922471 1 0.3368
2 4.250557 1.889705 1 0.1692
3 3.751642 0.682667 1 0.4087
4 2.470877 0.338298 1 0.5608
Joint 3.833141 4 0.4291
Component Jarque-Bera df Prob.
1 1.056178 2 0.5897
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2 3.884895 2 0.1434
3 0.687563 2 0.7091
4 0.388990 2 0.8233
Joint 6.017626 8 0.6453

estimation

*Approximate p-values do not account for coefficient

VAR(2) zigall S Bl 31 JLad) (28) ad (alal)
VAR Residual Serial Correlation LM Tests
Date: 08/21/24 Time: 14:35

Sample: 1990 2021

Included observations: 29

Null hypothesis: No serial correlation at lag h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 17.18952 16 0.3734  1.103774 (16, 40.4) 0.3835
2 23.20506 16 0.1084  1.594922 (16, 40.4) 0.1149
3 17.75876 16 0.3382  1.147624 (16, 40.4) 0.3483

Null hypothesis: No serial correlation at lags 1 to h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 17.18952 16 0.3734  1.103774 (16, 40.4) 0.3835
2 44.64323 32 0.0680 1.577879 (32, 34.8) 0.0951
3 71.26090 48 0.0163  1.773136 (48, 21.3) 0.0758

VAR(2) zigail cull) <l JLad) (29) ady (3alal)
VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date: 08/21/24 Time: 14:36
Sample: 1990 2021
Included observations: 29
Joint test:
Chi-sq df Prob.
150.3741 160 0.6956
Individual components:

Dependent R-squared F(16,12) Prob. Chi-sq(16) Prob.
resl*resl 0.422677 0.549099 0.8694 12.25763 0.7261
res2*res2 0.661826 1.467794 0.2534 19.19296 0.2588

res3*res3 0.366355 0.433628 0.9399 10.62429 0.8321

res4*res4 0.617758 1.212107 0.3737 17.91498 0.3289

res2*resl 0.469878 0.664768 0.7803 13.62645 0.6265

res3*resl 0.437796 0.584034 0.8439 12.69607 0.6948

res3*res2 0.468005 0.659787 0.7844 13.57213 0.6306
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res4*resl 0.587809 1.069543 0.4617 17.04645 0.3826
res4*res2 0.431232 0.568641 0.8554 12.50574 0.7085
res4*res3 0.634422 1.301546 0.3265 18.39824 0.3011
5l 83 g Al (30) ) (Galall
Forecast Evaluation
Date: 08/21/24 Time: 14:38
Sample: 1990 2021
Included observations: 32
Variable Inc. obs. RMSE MAE MAPE Theil
GA 31 519919.0 405423.7 16.53391 0.091381
GP 31 1034446. 794199.1 24.05973 0.140254
GS 31 7.446025 6.041571 22.98193 0.128544
PR 31 116.6223 87.94717 28.58431 0.133043
RMSE: Root Mean Square Error
MAE: Mean Absolute Error
MAPE: Mean Absolute Percentage Error
Theil: Theil inequality coefficient
GA _ially 51l (31) ad) (3alall
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1090 216 26 1301 | 533E+09 | 1,01E+09 | 116777 | 7700000 | 2431,55136 | 0,940115 | 5711 | 626410 | 558E+09 | 167E+10 | 1667
1091 184 308 | 1096 | 465E+09 | 5,31E+08 | 191500 | 7950000 | 1749286087 | 1,233818 | 5050 | 457E+10 | 3E+09 | 1,18E+10 | 165,82
1092 210 441 | 1128 | 544E+09 | 59E+08 | 123000 | 8116000 | 1794623507 | 1,060751 | 4578 | 48E+10 | 339E+09 | 13E+10 | 164,94
1093 | 20368 | 415 | 1193 | 541E+09 | 6,84E+08 | 106335 | 8095070 | 1825875097 | 0,941438 | 4624 | 499E+10 | 3,97E+09 | 135E+10 | 164,06
1094 | 14876 | 331 | 1023 | 405E+09 | 6,31E+08 | 102381 | 8069260 | 1522825203 | 086478 | 4325 | 425E+10 | 37E+09 | 121E+10 | 163,18
1095 | 15390 | 326 | 1084 | 428E+09 | 4,86E+08 | 98995 | 8070000 | 1466,54468 | 0,903386 | 4459 | 418E+10 | 2,07E+09 | 1228410 | 1623
1096 | 17363 | 426 | 1154 | 473E+09 | 511E+08 | 100902 | 8081000 | 1619532412 | 1,242883 | 5625 | 4.69E+10 | 3,17E+09 | L1,17E+10 | 161,42
1007 | 1486 | 42 1180 | 452E+09 | 4,94E+08 | 101897 | 8202720 | 163446741 | 1448444 | 5815 | 4.82E+10 | 323E+09 | L,11E+10 | 160,54
1098 | 17993 | 231 | 1200 | 527E+09 | 6,13E+08 | 100886 | 8215000 | 1610302978 | 1,002765 | 6012 | 4.82E+10 | 3,33E+09 | 124E+10 | 159,66
1099 | 1647 | 392 | 1250 | 508E+09 | 6,35E+08 | 101472 | 8227000 | 1602864915 | 1,235793 | 6170 | 4.86E+10 | 3,88E+09 | 1,19E+10 | 158,78
2000 | 14041 4 1288 | 4,6E+00 | 578E+08 | 102550 | 8226000 | 1780376063 | 2,023689 | 5726 | 548E+10 | 3,53E+00 | 113E+10 | 1579
2001 | 16257 | 502 | 2501 | 549E+09 | 7,35E+08 | 101578 | 8169230 | 1904215554 | 1671010 | 10743 | 5,94E+10 | 478E+09 | L49E+10 | 161,29
2002 | 16778 | 43 2660 | 521E+09 | 9,47E+08 | 105308 | 8205050 | 1945101929 | 1412052 | 11154 | 615E+10 | 56E+09 | L67E+10 | 164,68
2003 | 20851 | 364 | 2729 | 650E+09 | 122E+09 | 108142 | 8160000 | 2292,317581 | 1,61308 | 11585 | 7,35E+10 | 6,56E+09 | LO2E+10 | 168,07
2004 | 24858 | 322 | 1617 | 803E+09 | 118E+09 | 106166 | 8196820 | 2827,227165 | 16718 | 7798 | 9,19E+10 | 7.05E+09 | 24E+10 | 17146
2005 | 24225 | 313 | 1381 | 7,87E+09 | 123E+00 | 112474 | 8389640 | 3248,009814 | 1974762 | 9493 | LOTE+11 | 754E+09 | 2,66E+10 | 17485
2006 | 26131 | 304 | 1610 | 881E+09 | 155E+00 | 114781 | 8414670 | 3681,200988 | 2271042 | 9731 | 123E+11 | 14E+10 | 31E+10 | 17824
2007 | 20037 | 297 | 2220 | 1,01E+10 | 2,9E+09 | 116112 | 8414670 | 4192,663169 | 1950235 | 9969 | 1,42E+11 | 241E+10 | 3,99E+10 | 181,63
2008 | 32175 | 327 | 2244 | 112E+10 | 478E+09 | 117179 | 8414670 | 5217,091822 | 1,798456 | 10315 | 18E+11 | 2,95E+10 | 542E+10 | 185,02
2000 | 36524 | 286 | 2358 | 128E+10 | 542E+09 | 120306 | 8423340 | 4270,858451 | 1,02799 | 10544 | 15E+11 | 2,94E+10 | 583E+10 | 18841
2010 | 3826 | 266 | 2420 | 136E+10 | 451E+00 | 113093 | 8435030 | 4958259379 | 1227520 | 10544 | 1,78E+11 | 336E+10 | 6,55E+10 | 1918
2011 | 44243 | 266 | 2443 | 161E+10 | 539E+09 | 111498 | 8445490 | 5074570087 | 1371015 | 15285 | 2,18E+11 | 381E+10 | 7,11E+10 | 192,56
2012 | 48897 | 302 | 2477 | 183E+10 | 388E+09 | 113156 | 9032700 | 6096,090015 | 12303621 | 11423 | 2,27E+11 | 2,77E+10 | 7,35E+10 | 193,32
2013 | 53724 | 476 | 2529 | 2,06E+10 | 163E+09 | 115408 | 8461870 | 6044,674903 | 1086334 | 11964 | 23E+11 | 2,28E+10 | 8I7E+10 | 194,08
2014 | 55612 | 526 | 2551 | 22E+10 | 2,53E+09 | 118336 | 8465040 | 6164644699 | 0042514 | 11453 | 2,30E+11 | 2,55E+10 | 9.22E+10 | 104,84
2015 | 49341 | 633 | 4960 | 197E+10 | 3,1SE+09 | 120046 | 8488030 | 474149977 | 0628224 | 11931 | 1,87E+11 | 2,79E+10 | B03E+10 | 1956
2016 | 47878 | 849 | 2545 | 195E+10 | 248E+09 | 121133 | 8494570 | 4481,081962 | 0591115 | 10845 | L,B1E#11 | 22E+10 | 7,84E+10 | 1956
2017 | 49292 | 732 | 2600 | 2,06E+10 | 1,37E+09 | 122343 | 8534600 | 4615868744 | 0689578 | 10858 | LOE+11 | 146E+10 | 7,88E+10 | 1943
2018 | 48755 | 1202 | 2649 | 2,08E+10 | 1,35E+09 | 122089 | 5522410 | 4640314145 | 0,80733 | 12400 | 1,95E+11 | 187E+10 | 7,98E+10 | 103
2019 | 58816 | 1342 | 2604 | 2,53E+10 | 1,97E+09 | 123069 | 5724780 | 4530,101745 | 0781946 | 12700 | 1,93E+11 | 2,04E+10 | 7,71E+10 | 1939
2020 | 469,07 | 166 | 2650 | 2,08E+10 | 165E+09 | 123864 | 7240490 | 3794400524 | 0625044 | 12103 | 1,65E+11 | 168E+10 | 6,44E+10 | 1949
2021 | 45054 | 142 | 2650 | 1,09E+10 | 159E+09 | 124650 | 8509570 | 4216,251285 | 1021126 | 12261 | 1,86E+11 | 166E+10 | 6,53E+10 | 1958333
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2385 1625.41 189.26 24.59 1990
3418 3808.00 443 .44 45.44 1991
352991 3328 387.62 39.14 1992
1958.93 1451 169.08 19.19 1993
2781 2442 112.18 54.00 1994
2560 2480 249 25.78 1995
2578 2138 570.61 25.60 1996
3663 4900 101.27 31.2 1997
3575.2 3025.36 352.30 35.43 1998
1888.62 2020.59 235.28 20.49 1999
3731.95 2299.69 108.78 24.74 2000
2402.39 2659.16 309.63 28.45 2001
1844 .91 1952.93 227.40 18.49 2002
2901.39 4265.96 796.73 25.12 2003
3000.2 4032.8 469.85 36.49 2004
2813.53 2118.9 410.73 29.88 2005
3267.5 4017.75 413.29 30.46 2006
3056.91 3601.91 491.94 33.83 2007
1485.24 1702.05 430.4 16.09 2008
3243.37 5253.15 484 .2 39.88 2009
2856.37 4558.57 512 .4 36.53 2010
2645.29 3768.73 557.6 32 2011
3063.03 5137.15 566.5 342 2012
2699.25 4912.23 574.6 39.57 2013
2509.02 3435.23 472.5 21.65 2014
2686.08 3760.95 450.1 21.39 2015
3379.57 3445.16 405.9 20.5 2016
3513.44 3478.07 458.8 21.2 2017
3111.43 6065.94 486.2 26.6 2018
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3187.40 5633.45 508.8 21.2 2019
2889.32 4392.30 490.5 25.1 2020
1941.49 2783.40 495.17 17.7 2021
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