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Résumé:

Le but de cette étude permet de mettre en évidence le réle actif du gaz naturel dans I'économie
nationale a différents niveaux, ainsi que le produit des exportations de gaz naturel et de son
réle dans I'économie nationale, ainsi que ses utilisations dans une stratégie importante qui
repose sur des industries comme sources d'énergies alternatives et renouvelables, et vise a
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mettre en évidence les principaux avantages des énergies renouvelables pour étre Sources non
épuisantes, propres et respectueuses de l'environnement, réduisant les taux d'utilisation
traditionnels de I'énergie et les conservant tout en les conservant comme réeserve stratégique
pour les générations futures. En particulier, les deux variables ont été liées dans cette étude en
définissant la relation entre les exportations de gaz naturel d'une part et d’autre part la
production d'énergie renouvelable localement et internationalement.

Cette étude englobe les principaux résultats suivants:

S Plus les exportations de gaz naturel sont élevées de 10%, plus le produit intérieur brut
augmente de 2,96%, en d'autres termes la hausse d'une unité des exportations de gaz naturel
entraine une hausse du PIB de 0,296 unité.

S Pour une baisse des prix du pétrole on devrait attendre la dévaluation du dinar tant que le
prix du pétrole est le principal déterminant de la valeur de la monnaie. La dévaluation de la
monnaie est le résultat de la conjoncture économique que connait le pays, et on peut
distinguer une baisse sans précédent des prix du pétrole, a savoir a chaque augmentation des
exportations d’une seule unité, on constate une augmentation de L'échange officiel de 1,2
unités.

S Par [I'évaluation du modele, nous constatons qu'une augmentation d'une unité
d'exportation de gaz naturel, ce qui conduit & une augmentation des dépenses publiques
d'environ quatre cent quarante unités, on souligne par ce résultat a une relation positive entre
les deux variables dans I'économie algérienne

< La présence d’une causalité unidirectionnelle, ou les exportations de gaz naturel affectent
les flux directs étrangers, et par conséquent il n'y a pas d'effet de rétroaction entre les deux
variables.

< |l existe une relation positive entre les exportations de gaz naturel et la production locale
d'énergie renouvelable, l'augmentation de 10% de la production locale d'énergie renouvelable
entrainant une augmentation de 0,3% des exportations de gaz naturel.

S |1l existe une relation unidirectionnelle entre la production internationale d'énergie
renouvelable et la production d'énergie renouvelable domestique, mais il n'y a pas de
différence de causalité entre la production d'énergie renouvelable nationale et les exportations
de gaz naturel et vice versa.

S Laprésence d’une corrélation inverse est forte et environ -0,77 entre I'exportation de gaz
naturel et de production d'énergie renouvelable a I'échelle internationale, et la corrélation
entre la production d'énergie renouvelable locale et internationale de I'énergie renouvelable
donc positif, fort, et environ 0,72, mais il existe une corrélation entre la production d'énergie
renouvelable locale et I'exportation de gaz naturel Ou il était positif et moderé et estimé a
0,44.

< ILy a une causalité dans le concept de Granger_de la production internationale d'énergie
renouvelable vers les exportations de gaz naturel, et il y a un lien de causalité entre les
exportations de gaz naturel et la production d'énergie renouvelable au niveau international.
Mots clés :

Exportations de gaz naturel, énergies alternatives et renouvelables, économie algérienne,
modeles économétriques



Abstract:

The purpose of this study is to highlight the active role of natural gas in the national
economy at different levels, as well as the product of natural gas exports and its role in
the national economy, as well as its uses. in an important strategy that relies on
industries as one of the alternative and renewable energy sources, and aims to highlight
the main benefits of renewable energies by being non-exhausting sources, clean and
environmentally friendly, reducing traditional rates of energy use and retaining them as
a strategic reserve for future generations. In particular, the variables were linked in this
study by defining the relationship between natural gas exports on the one hand and
renewable energy production on the local and international scale.

This study resulted in the following main results:

S The more natural gas exports increased by 10 %, the gross domestic product grew by
2.96 %, meaning that a one-unit increase in natural gas exports results in a GDP
increase of 0.296 units.

S When the oil prices fall should wait for the devaluation of the dinar as long as the
price of oil is the main determinant of the value of the currency, the foreign
exchange authorization comes back because of the prevailing economic situation in
the country, which distinguishes an unprecedented drop in oil prices, that the more
natural gas exports in one unit The official exchange is 1.2 units.

< By the evaluation of the model, we find that an increase of one unit of export of
natural gas, which leads to an increase in public expenditure of about four hundred
and forty units, to stress by this result to a relationship positive between the two
variables in the Algerian economy

< One-way causality, where natural gas exports affect foreign direct flux flows and,
therefore, there is no "feedback effect between the two variables."

S There has been a positive relationship between natural gas exports and locally-
produced renewable energy, as increasing local renewable energy production by
10% results in an increase in natural gas exports of 0.3 %.

< There is a one-way relationship between international renewable energy production
and domestic renewable energy production, but there is no causal difference between
domestic renewable energy production over gas exports natural and vice versa.

S An inverse correlation, a strong and about -0.77 between international natural gas
and renewable energy production, and the correlation between local and
international renewable energy production of energy renewable are a positive,
strong, and about 0.72, but there is a correlation between local renewable energy
production and natural gas export it was positive and estimated at 0.44.

S There is a causality in the kranger concept of international renewable energy
production towards the export of natural gas, and there is a causality of natural gas
exports to the production of renewable energy at the international level.

Keywords :
Natural gas exports, Alternative and renewable energy, The Algerian economy,
Economic models
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Countries with Renewable Energy Policies and Targets, Early 2015

B With policies and targets
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Countries are considered to have policies when at least one national or state/provincial-level policy is in place.

RENZ2 1558,
REN21 Renewables 2015 Global Status Report EN [GJ E D

Source : http://www.ren21.net/net/wp-content/up/oads/2015/06/GSR2015 (consulte le :
19/12/2015).
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EXGAZ FDI PIB G EXCH
EXGAZ 1.000000 0.747421 0.784653 0.734952 0.919010
FDI 0.747421 1.000000 0.882480 0.840084 0.686096
PIB 0.784653 0.882480 1.000000 0.985001 0.747326
G 0.734952 0.840084 0.985001 1.000000 0.738858

EXCH 0.919010 0.686096 0.747326 0.738858 1.000000
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Dependent Variable: PIB
Method: Least Squares
Date: 08/10/17 Time: 11:18
Sample: 1990 2016
Included observations: 27
Variable Coefficient  Std. Error t-Statistic Prob.
C -12859.65 3277.988 -3.923033 0.0006
EXGAZ 373.3387 58.99310 6.328515 0.0000
R-squared 0.615681 Mean dependent var 7391.621
Adjusted R-squared 0.600308 S.D. dependent var 5841.731
S.E. of regression 3693.212 Akaike info criterion 19.33757
Sum squared resid 3.41E+08 Schwarz criterion 19.43356
Log likelihood -259.0572 F-statistic 40.05011
Durbin-Watson stat 0.159684 Prob(F-statistic) 0.000001
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Dependent Variable: LPIB
Method: Least Squares
Date: 08/10/17 Time: 11:30
Sample: 1990 2016
Included observations: 27
Variable Coefficient  Std. Error t-Statistic Prob.
C -5.867884 1.265720 -4.636005 0.0001
LEXGAZ 3.623993 0.318657 11.37270 0.0000
R-squared 0.838018 Mean dependent var 8.497154
Adjusted R-squared 0.831539 S.D. dependent var 1.027363
S.E. of regression 0.421671 Akaike info criterion 1.182004
Sum squared resid 4.445159 Schwarz criterion 1.277992
Log likelihood -13.95705 F-statistic 129.3383
Durbin-Watson stat 1.363172 Prob(F-statistic) 0.000000
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Dependent Variable: EXCH
Method: Least Squares
Date: 08/10/17 Time: 12:10
Sample: 1990 2016
Included observations: 27
Variable Coefficient  Std. Error t-Statistic Prob.
Cc -34.21196 8.612308 -3.972450 0.0005
EXGAZ 1.806542 0.154993 11.65560 0.0000
R-squared 0.844579 Mean dependent var 63.78155
Adjusted R-squared 0.838362 S.D. dependent var 24.13483
S.E. of regression 9.703231 Akaike info criterion 7.453982
Sum squared resid 2353.818 Schwarz criterion 7.549970
Log likelihood -98.62876 F-statistic 135.8530
Durbin-Watson stat 1.419131 Prob(F-statistic) 0.000000
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Dependent Variable: G
Method: Least Squares
Date: 08/12/17 Time: 11:41
Sample: 1990 2016
Included observations: 27
Variable Coefficient  Std. Error t-Statistic Prob.
C -12450.03 3665.571  -3.396478 0.0023
EXGAZ 357.4859 65.96833 5.419054 0.0000
R-squared 0.540155 Mean dependent var 6941.328
Adjusted R-squared 0.521761 S.D. dependent var 5971.949
S.E. of regression 4129.890 Akaike info criterion 19.56108
Sum squared resid 4 26E+08 Schwarz criterion 19.65706
Log likelihood -262.0745 F-statistic 29.36614
Durbin-Watson stat 0.105853 Prob(F-statistic) 0.000013
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Dependent Variable: EXGAZ
Method: Least Squares
Date: 08/12/17 Time: 11:44
Sample: 1990 2016
Included observations: 27
Variable Coefficient Std. Error t-Statistic Prob.
C -81.43254 17195.97 -4.979733 0.0000
G -0.002746 0.000645 -4.254645 0.0003
POP 4.253316 0.001712 4.133362 0.0002
TREND 1.091750 946.6458 1.756516 0.0861
R-squared 0.915948 Mean dependent var 54.24370
Adjusted R-squared 0.904984 S.D. dependent var 12.27768
S.E. of regression 3.784551 Akaike info criterion 5.635685
Sum squared resid 329.4250 Schwarz criterion 5.827661
Log likelihood -72.08175 F-statistic 83.54617
Durbin-Watson stat 1.170516 Prob(F-statistic) 0.000000
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Pairwise Granger Causality Tests
Date: 08/12/17 Time: 12:13
Sample: 1990 2016

Lags: 1
Null Hypothesis: Obs F-Statistic ~ Probability
EXGAZ does not Granger Cause G 26 772628  0.00876
G does not Granger Cause EXGAZ 6.09632  0.00908
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Dependent Variable: EXGAZ
Method: Least Squares
Date: 08/12/17 Time: 12:25
Sample: 1990 2016
Included observations: 27
Variable Coefficient  Std. Error t-Statistic Prob.
C 196.9395 58.68928 3.355631 0.0026
POP -6.378788 2.308338 -2.763369 0.0108
TREND 4.745805 1.222243 3.882866 0.0007
R-squared 0.849795 Mean dependent var 54 24370
Adjusted R-squared 0.837277 S.D. dependent var 12.27768
S.E. of regression 4952680 Akaike info criterion 6.142174
Sum squared resid 588.6970 Schwarz criterion 6.286156
Log likelihood -79.91935 F-statistic 67.89055
Durbin-Watson stat 0.380104 Prob(F-statistic) 0.000000
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Dependent Variable: G
Method: Least Squares
Date: 08/12/17 Time: 12:38
Sample: 1990 2016
Included observations: 27
Variable Coefficient Std. Error t-Statistic Prob.
C -17566.64 3050.260 -5.759062 0.0000
RT -1059.764 170.6884  -6.208767 0.0000
EXGAZM 4495924 54.89693 8.189754 0.0000
R-squared 0.740668 Mean dependent var 6941.328
Adjusted R-squared 0.719057 S.D. dependent var 5971.949
S.E. of regression 3165.378 Akaike info criterion 19.06237
Sum squared resid 2.40E+08 Schwarz criterion 19.20635
Log likelihood -254.3420 F-statistic 34.27265
Durbin-Watson stat 0.098872 Prob(F-statistic) 0.000000
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Dependent Variable: G

Method: Two-Stage Least Squares
Date: 08/12/17 Time: 12:48
Sample: 1990 2016

Included observations: 27
Instrument list: POP TREND

Variable Coefficient ~ Std. Error t-Statistic Prob.
C -17303.86 5728.905 -3.020449 0.0057
EXGAZM 448.5998 103.8264 4.320672 0.0002
R-squared 0.830311 Mean dependent var 6941.328
Adjusted R-squared 0.814764 S.D. dependent var 5971.949
S.E. of regression 5997.206 Sum squared resid 8.99E+08
F-statistic 18.66820 Durbin-Watson stat 1.219474
Prob(F-statistic) 0.000217
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G= -17303.86 + 448.59 Exgaz
SE (57289)  (103.82)

R’=081 : F=1866
DW=1.21 : n=27
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oo P=01 P=02 P =03
Akaike 30.44 30.95 3119
Schwarz |  30.73 3144 31.88
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Vector Autoregression Estimates
Date: 08/13/17 Time: 11:37
Sample(adjusted): 1991 2016
Included observations: 26 after adjusting
endpoints
Standard errors in ( ) & t-statistics in [ ]
EXGAZ FDI
EXGAZ(-1) 0.896761 4364.017
(0.07102) (1591.79)
[ 12.6267] [ 2.74157]
FDI(-1) 3.07E-06 0.453257
(7.5E-086) (0.16864)
[ 0.a0822] [ 2.68764]
C 6.519867 -155300.3
(3.24370) (72700.9)
[ 2.01001] [-2.13615]
R-squared 0.9405232 0.707505
Adj. R-squared 0.935351 0.682070
Sum sq. resids 200.6792 1T.01E+11
S.E. equation 2.953842 66204.25
F-statistic 181.8510 27.81689
Log likelihood -63.45934 -323.9116
Akaike AIC 5.112257 25.14704
Schwarz SC 5.257422 25.29221
Mean dependent 55.12500 136058.9
S.D. dependent 11.61731 117414.2
Determinant Residual Covariance 3.62E+10
Log Likelihood (d.f. adjusted) -389.8341
Akaike Information Criteria 30.44878
Schwarz Criteria 30.73911
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Pairwise Granger Causality Tests
Date: 08/13/17 Time: 11:56
Sample: 1990 2016

Lags: 2
Null Hypothesis: Obs F-Statistic  Probability
FDI does not Granger Cause EXGAZ 25 0.36742 0.69710
EXGAZ does not Granger Cause FDI 3.01625 0.07164
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ALY Aaps JLEs) Jaan 1(04-14) o8 Jgaal

1 2 3
Akaike 5.17 5.29 5.34
Schwarz 5.36 5.53 5.63
Log-lik -60.64 | 58.48- | 55.45 -

EViews galiyd laliiu) Cald) dlae) fa : juaall

ool 3paill gy gl AB sl Gl Opleall a8 OB Go5E A Al dap o Bad
) o) e Joantiy
D) Gl L Judlal) A Adjee Jal (e g isalll o ggaagll dal) JLEA) (G 1-1
Agsime Hlid) ae DA Z3all bl Ay o sldieYls daa e spiie JSIADF (gsansll sl
iz 3sall A paal (b,C) pllaal
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ADF Test Statistic -1.549387 1% Critical Value* -4.3738
5% Critical Value -3.6027
10% Critical Value -3.2367
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EXGAZ)
Method: Least Squares
Date: 08/15/17 Time: 13:41
Sample(adjusted): 1992 2016
Included observations: 25 after adjusting endpoints
Variable Coefficient ~ Std. Error t-Statistic Prob.
EXGAZ(-1) -0.181060  0.116859 -1.549387  0.1362
D(EXGAZ(-1)) 0.243609  0.213951 1.138619  0.2677
C 8.364234  4.182559 1.999788  0.0586
@TREND(1990) 0.178634  0.189601 0.942157  0.3568
R-squared 0.170977 Mean dependent var 1.304400
Adjusted R-squared 0.052545 S.D. dependent var 3.067821
S.E. of regression 2986133 Akaike info criterion 5.171482
Sum squared resid 187.2569 Schwarz criterion 5.366503
Log likelihood -60.64353 F-statistic 1.443676
Durbin-Watson stat 2.015649 Prob(F-statistic) 0.258442
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Dependent Variable: EXGAZ
Method: Least Squares
Date: 08/15/17 Time: 21:46
Sample: 1990 2016
Included observations: 27
Variable Coefficient  Std. Error t-Statistic Prob.
Cc 31.25428 4.062774 7.692842 0.0000

ERI -0.003129 0.000512 -6.106022 0.0000
R-squared 0.598610 Mean dependent var 54.24370
Adjusted R-squared 0.582554 S.D. dependent var 12.27768
S.E. of regression 7.932616 Akaike info criterion 7.051030
Sum squared resid 1573.160 Schwarz criterion 7.147018
Log likelihood -93.18890 F-statistic 37.28351
Durbin-Watson stat 0.180558 Prob(F-statistic) 0.000002
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(Mackinnon) af (s J8l dysuaall ADF ,lia) ded o) Laadl odlef Jsaall mln DA (e
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Exgaz = 31.25 - 0.0031 ERI
(7.69)  (-6.106)
R? =0.59. R? Adj =0.582, F-st =37.28,(.) :t-statistic, DW=0.18 , n =27

tsll gsbad sl () i Aiag
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Dependent Variable: D(EXGAZ)
Method: Least Squares
Date: 08/15/17 Time: 22:03
Sample(adjusted): 1991 2016
Included observations: 26 after adjusting endpoints
Variable Coefficient  Std. Error t-Statistic Prob.
C 1.902570  0.871117  2.184057  0.0394
D(ERI) -0.001387  0.001971 -0.703671 0.4887
El(-1) -0.084758  0.078279 -1.082771 0.2901
R-squared 0.086927 Mean dependent var 1.352692
Adjusted R-squared 0.007529 S.D. dependent var 3.015908
S.E. of regression 3.004533 Akaike info criterion 5.146288
Sum squared resid 207.6261 Schwarz criterion 5.291453
Log likelihood -63.90175 F-statistic 1.094824
Durbin-Watson stat 1.565407 Prob(F-statistic) 0.351411
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Dependent Variable: EXGAZ
Method: Least Squares
Date: 08/15/17 Time: 22:11
Sample: 1990 2016
Included observations: 27
Variable Coefficient ~ Std. Error t-Statistic Prob.
C 44.92612 4.286675 10.48041 0.0000

ERN 0.033385 0.013282 2.513621 0.0188
R-squared 0.201744 Mean dependent var 54.24370
Adjusted R-squared 0.169814 S.D. dependent var 12.27768
S.E. of regression 11.18675 Akaike info criterion 7.738524
Sum squared resid 3128.585 Schwarz criterion 7.834512
Log likelihood -102.4701 F-statistic 6.318290
Durbin-Watson stat 0.203011 Prob(F-statistic) 0.018760
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ERN 5 EXQaz sysia (o oSsalisd igad yali G 1(04-25) a8 Jgand)

Dependent Variable: D(EXGAZ)
Method: Least Squares
Date: 08/15/17 Time: 22:26
Sample(adjusted): 1991 2016
Included observations: 26 after adjusting endpoints
Variable Coefficient ~ Std. Error t-Statistic Prob.
C 1.247704 0.572006  2.181279 0.0396
D(ERN) 0.006644 0.004126 1.610168 0.1210
ZI(-1) -0.080574 0.053062 -1.518489 0.1425
R-squared 0.150309 Mean dependent var 1.352692
Adjusted R-squared 0.076422 S.D. dependent var 3.015908
S.E. of regression 2.898376 Akaike info criterion 5.074345
Sum squared resid 193.2134 Schwarz criterion 5.219510
Log likelihood -62.96649 F-statistic 2.034327
Durbin-Watson stat 1.478070 Prob(F-statistic) 0.153640
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Pairwise Granger Causality Tests

Date: 08/17/17 Time: 12:55

Sample: 1990 2016

Lags: 1
Null Hypothesis: Obs F-Statistic Probability
ERI does not Granger Cause EXGAZ 26 9.03679 0.00649
EXGAZ does not Granger Cause ERI 10.4785 0.00363
ERN does not Granger Cause EXGAZ 26 0.64953 0.42854
EXGAZ does not Granger Cause ERN 1.13189 0.29841
ERN does not Granger Cause ERI 26 0.19638 0.66180
ERI does not Granger Cause ERN 9.91311 0.00450
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1990 0.18 14.6 401 377.2 122.3 1440.2 | 106.93333 | 100.58667 | 0.0014402 | 344.6014
1991 0.14 19.9 420.8 422.7 130 1569 112.21333 112.72 0.001569 | 374.9749
1992 0.45 20 480.5 532.9 132.6 1665.5 | 128.13333 | 142.10667 | 0.0016655 | 423.2917
1993 0.87 23 522.3 548.1 148 2745.5 139.28 146.16 | 0.0027455 | 457.3127
1994 0.88 24.5 530.1 552 144 2797.6 141.36 147.2 0.0027976 | 457.9428
1995 0.95 26 533.4 550 150.2 2874 .4 142.24 146.66667 | 0.0028744 | 466.0595
1996 0.9 26.8 539.6 560.2 158.3 2904.1 | 143.89333 | 149.38667 | 0.0029041 | 479.2829
1997 1 28 542.1 567.1 166 2931.2 144.56 151.22667 | 0.0029312 | 490.7896
1998 1.1 33 548 577 165.6 29454 | 146.13333 | 153.86667 | 0.0029454 | 499.7029
1999 1.3 35 556.8 580 188.2 2990.2 148.48 154.66667 | 0.0029902 | 527.6497
2000 1.5 34 560.2 580.5 180.5 3012 149.38667 154.8 0.003012 | 520.1897
2001 2.1 38.5 587.2 600.8 198.8 3180.5 | 156.58667 | 160.21333 | 0.0031805 | 556.2032
2002 1.5 53 598.6 610.5 214.6 8205.7 | 159.62667 162.8 0.0082057 | 591.5349
2003 2 63.4 498.4 598.3 226.6 8392.5 | 132.90667 | 159.54667 | 0.0083925 | 584.4617
2004 2.6 85.5 635.8 624.9 244 8918.9 | 169.54667 166.64 | 0.0089189 | 668.2956
2005 3.7 104.3 662.3 626.7 263.7 9134.3 | 176.61333 167.12 0.0091343 | 715.4425
2006 5 133.1 687.2 635.2 277 9498.8 | 183.25333 | 169.38667 | 0.0094988 | 767.7495
2007 6.7 170.6 700.3 621.8 296.9 9970.2 | 186.74667 | 165.81333 | 0.0099702 | 826.77

2008 11.2 219.1 727.6 619 311.8 | 10367.6 | 194.02667 | 165.06667 | 0.0103676 | 901.2037
2009 19 276.5 737.4 614.1 325.7 10724 196.64 163.76 0.010724 | 981.6107
2010 29.9 347.8 778.9 626.3 353.9 | 10926.1 | 207.70667 | 167.01333 | 0.0109261 | 1106.331
2011 55.7 347.7 791.5 599.3 367.7 | 11013.7 | 211.06667 | 159.81333 | 0.0110137 | 1141.991
2012 86.3 340.2 786.2 600.2 366 11080.2 | 209.65333 | 160.05333 | 0.0110802 | 1162.218
2013 90 344.2 782.2 610.2 373 11099.3 | 208.58667 162.72 0.0110993 | 1178.518
2014 95 346.2 780 622 378.2 | 12002.8 208 165.86667 | 0.0120028 | 1193.279
2015 101 349.2 792.1 623 380 12130 | 211.22667 | 166.13333 | 0.01213 | 1207.572
2016 110 352.2 790 604.2 377.5 | 12306.9 | 210.66667 161.12 0.0123069 | 1211.499




(03-02) i, 3aLdl

Country

Algeria Algeria Algeria Algeria Algeria Algeria Code

Gross national | Exports of goods | Imports of goods excgﬂgflrate
expenditure and services and services (LcU per uss, | =2010) exch Real e | GDP (current |Indicator

Pop (current LCU) (current LCU) (current LCU) | period average) (100 (LCU Name
25912367 E+115.641 E+111.303 E+111.386 8.957508333 218.8755253 E+115.558 1990
26554329 E+117.979 E+112.459 E+111.993 18.472875 130.5825052 E+118.445 1991
27181094 E+121.033 E+112.654 E+112.502 21.836075 134.0067192 E+121.0482 1992
27786259 E+121.1818 E+112.54 E+112.698 23.34540667 160.8755215 E+121.166 1993
28362253 E+121.54405 E+113.36046 E+113.88591 35.05850083 138.8847771 E+121.4915 1994
28904298 E+122.04637 E+115.21433 E+115.77199 | 47.66272667 116.4103874 E+121.9906 1995
29411415 E+122.42054 E+117.64844 E+116.15379 | 54.74893333 118.7546887 E+122.57 1996
29886839 E+122.51417 E+118.59257 E+115.93228 57.70735 128.172777 E+122.7802 1997
30335732 E+122.82874 E+116.3908 E+116.37318 | 58.73895833 134.4405131 E+122.8305 1998
30765613 E+123.06427 E+119.11556 E+117.37629 66.573875 124.2601044 E+123.2382 1999
31183660 E+123.24599 E+121.73475 E+118.57222 | 75.25979167 118.1896793 E+124.12351 | 2000
31592153 E+123.60689 E+121.5509 E+119.30677 | 77.21502083 122.0881526 E+124.22711 | 2001
31995046 E+124.07615 E+121.60579 E+121.15917 79.6819 113.3272224 E+124.52277 | 2002
32403514 E+124.49741 E+122.00895 E+121.25404 77.394975 102.0202179 E+125.25232 | 2003
32831096 E+125.26333 E+122.46292 E+121.57714 72.06065 102.3933251 E+126.14912 | 2004
33288437 E+125.81276 E+123.56965 E+121.82043 | 73.27630833 97.80218265 E+127.56198 | 2005
33777915 E+126.21543 E+124.14971 E+121.8635 72.64661667 97.64202539 E+128.50164 | 2006
34300076 E+127.27671 E+124.40223 E+122.32606 69.2924 96.40137664 E+129.35289 | 2007
34860715 E+128.91645 E+125.29803 E+123.17078 64.5828 100.6577703 E+131.10437 | 2008
35465760 E+131.00259 E+123.52586 E+123.58377 | 72.64741667 99.52647809 E+129.96803 | 2009
36117637 E+131.11495 E+124.6101 E+123.768 74.38598333 100 E+131.19916 | 2010
36819558 E+131.31148 E+125.65862 E+124.18489 | 72.93788333 99.41782034 E+131.45885 | 2011
37565847 E+131.4851 E+125.97981 E+124.62207 | 77.53596667 104.8171669 E+131.62087 | 2012
38338562 E+131.61825 E+125.52876 E+125.06112 79.3684 103.2892157 E+131.66502 | 2013
39113313 E+131.74905 E+125.2526 E+125.50052 | 80.57901667 105.397336 E+131.72425 | 2014
39871528 E+131.87861 E+123.90979 E+126.10403 | 100.6914333 100.8598939 E+131.65919 | 2015
40606052 E+131.89095 E+124.05053 E+125.87821 109.4430667 99.37843062 E+131.70818 | 2016
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Response of EXGAZ:

Period EXGAZ FDI
1 2.953842 0.000000
(0.40962) (0.00000)
2 2.601546 0.197768
(0.47423) (0.48524)
3 2.351101 0.266990
(0.52981) (0.63792)
4 2.151469 0.282707
(0.55196) (0.66601)
5 1.980402 0.276717
(0.56564) (0.64850)
6 1.827925 0.262452
(0.57944) (0.61551)
7 1.689318 0.245550
(0.59420) (0.57845)
8 1.562128 0.228337
(0.60861) (0.54158)
9 1.444901 0.211744
(0.62131) (0.50637)
10 1.336634 0.196108
(0.63140) (0.47329)
Response of FDI:
Period EXGAZ FDI
1 -15413.50 64384.99
(12806.6) (8928.59)
2 5904.338 29182.94
(8958.76) (11587.9)
3 14029.37 14090.43
(7098.85) (9552.81)
4 16619.15 7551.734
(5942.49) (6857.59)
5 16921.79 4656.614
(5620.12) (5542.70)
6 16312.43 3318.240
(5588.30) (5130.13)
7 15370.81 2649.362
(5583.81) (4944.59)
8 14339.14 2272.424
(5563.85) (4747 .29)
9 13316.47 2026.459
(5537.88) (4510.91)
10 12341.35 1842.561
(5513.56) (4253.81)

Cholesky Ordering: EXGAZ FDI

Standard Errors: Analytic
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ADF Test Statistic -1.576165 1% Critical Value* -3.7204 ADF Test Statistic =~ -1.549387 1% Critical Value* -4.3738
5% Critical Value -2.9850 5% Critical Value -3.6027
10% Critical Value 26318 10% Critical Value -3.2367
*MacKinnon critical values for rejection of hypothesis of a unit root. *MacKinnon critical values for rejection of hypothesis of a unit root.
. . . Augmented Dickey-Fuller Test Equation
Augmented Dlgkey |.=u\ler Test Equation Dependent Variable: DIEXGAZ)
Dependent Variable: D(EXGAZ) Method: Least S
: quares
Method: Least Squares Date: 08/15/17 Time: 13:41
Date: 08/15/17 Time: 13:51 Sample(adjusted): 1992 2016
Sample(adjusted): 19922016 . Included observations: 25 after adjusting endpoints
Included observations: 25 after adjusting endpoints
Variable Coefficient ~ Std. Error  t-Statistic Prob.
Variable Coefficient ~ Std. Error t-Statistic Prob.
EXGAZ(-1) -0.181060  0.116859  -1.549387  0.1362
EXGAZ(-1) -0.082766  0.052511 -1.576165  0.1293 D(EXGAZ(-1)) 0.243609  0.213951  1.138619  0.2677
D(EXGAZ(-1)) 0.169666  0.198528  0.854621  0.4020 c 8.364234  4.182559  1.999788  0.0586
c 55093911  2.966926  1.885423  0.0726 @TREND(1990) 0.178634  0.189601  0.942157  0.3568
R-squared 0.135935 Mean dependent var 1.304400 R-squared 0.170977 Mean dependent var 1.304400
Adjusted R-squared 0.057383 S.D. dependent var 3.067821 Adjusted R-squared 0.052545  S.D. dependent var 3.067821
S.E. of regression 2.978500 Akaike info criterion 5.132883 S.E. of regression 2.986133  Akaike info criterion 5.171482
Sum squared resid 195.1721  Schwarz criterion 5.279148 fuml,iﬂﬁ{ﬁfe% resid ég%iggg gchw?r% criterion ?-Zigggg
Log likelihood 61.16104 F-statistic 1.730521 og likelihoo -60. -statistic :
Durbin-Watson stat 1.981788 Prob(F-statistic) 0.200453 Durbin-Watson stat 2015649 Prob(F-statistic) 0.256442
-
(3)ed Jsaadl
ADF Test Statistic 1127067 1% Critical Value® -2.6603
5% Critical Value -1.9552
10% Critical Value -1.6228
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D[EXGAZ)
Method: Least Squares
Date: 08/15/17 Time: 13:54
Sample(adjusted): 1992 2016
Included observations: 25 after adjusting endpoints
Variable Coefficient ~ Std. Eror ~ t-Statistic ~ Prob.
EXGAZ(-1) 0013790  0.012235 1127067 0.2713
D(EXGAZ(-1)) 0234342 0.206116  1.138938  0.2673
R-squared -0.003683 Mean dependent var 1.304400
Adjusted R-squared -0.047322 S.D. dependent var 3.067821
S.E. of regression 3.139569  Akaike info criterion 5.202667
Sum squared resid 226.7086 Schwarz criterion 5.300177
Log likelihood -63.03333  Durbin-Watson stat 2.001504
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ADF Test Statistic ~ -3.019588 1% Critical Value* -3.7343 ADF Test Statistic  -3.768916 1% Critcal value” Ppeis
5% Critical Value -2.9907 10% Critical Value -3.2535
10% Critical Value -2.6348
*MacKinnon critical values for rejection of hypothesis of a unit root.
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Diclkey—FuIIer Test Equation
Augmented Dickey-Fuller Test Equation “Dnziysggega\‘grgqbﬁ::r;(EXGAZ,Z)
Dependent Variable: D(EXGAZ.2) Date: 08/15/17 Time: 13:58
Method: Least Squares Sample(adjusted): 1995 2016
Date: 08/15/17 Time: 14:02 Included observations: 22 after adjusting endpoints
Sample(adjusted): 1993 2016
Included observations: 24 after adjusting endpoints Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.
. | i D(EXGAZ(-1)) -1.488140  0.394846 -3768916  0.0017
Variable Coefficient  Std. Emor  t-Statistic Prob. D(EXGAZ(-1)2) 0473514 0323183 1465158  0.1623
D(EXGAZ(-2),2) 0.374965  0.266531  1.406835  0.1786
D(EXGAZ(-1)) -0.835468 0276682 -3.019589  0.0085 D(EXGAZ(-3),2) 0250552  0.204083  1.227699  0.2373
DI(EXGAZ(-1),2) 0.038150 0.217718 0.175227 0.8626 (o} 6.663385 2111834  3.155260  0.0061
c 1.074850 0.757763  1.418451  0.1707 @TREND(1990)  -0.282233  0.109618 -2.574695  0.0204
» R-squared 0.617304 Mean dependent var 0.175455
i;.q”a’:cé g g'ggg??? 's":'eDa" ddepegderﬂ var gg;g;: Adjusted R-squared 0.497711 S.D. dependent var 4.081134
justed R-square - -D. dependent var - S.E. of regression 2.892395 Akaike info criterion 5.189048
S.E. of regression 3.213743  Akaike info criterion 5.289218 Sum squared resid 133.8552 Schwarz criterion 5.486605
Sum squared resid 216.8910 Schwarz criterion 5.436475 Log likelihood -51.07952  F-statistic 5.161723
Log likelihood -60.47062 F-statistic 7.076334 Durbin-Watson stat 1.976150 Prob(F-statistic) 0.005220
Durbin-Watson stat 1.989054 Prob(F-statistic) 0.004474
(4)e) dsaall (3)e) dsaall
ADF Test Statistic 0124265 1% Critical Value* -2.6603 ADF Test Statistic ~ -2.608516 1% Critical Value* -2.6649
5% Critical Value -1.9552 5% Critical Value -1.9559
10% Critical Value -1.6228 10% Critical Value 16231
*MacKinnon critical values for rejection of hypothesis of a unit root. *MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERN) Dependent Variable: D(EXGAZ,2)
Method: Least Squares Method: Least Squares
Date: 08115117 ' Time: 21:30 Date: 08/15/17 Time: 21:05
Sample(adjusted): 19922016 , Sample(adjusted): 1993 2016
Included observations: 25 after adjusting endpoints Included observations: 24 after adjusting endpoints
Variable Coefficient ~ Std. Error  t-Statistic ~ Prob. Variable Coefficient ~ Std. Error  t-Statistic  Prab.
ERN(-1) 0010954 0.088150 ~ 0.124265  0.9022 DEXGAZ(1))  -0.639106  0.245007 -2.608516  0.0160
D(ERN(-1)) -0.446914 0193380 -2.311063  0.0301 DEXGAZ(-1)2)  -0.063141 0210352 -0.300170  0.7669
R-squared 0.198843 Mean dependent var 9.707200 R-s
° -squared 0.345370 Mean dependent var ~ -0.045417
Adjusted R-squared 0164010 S.D. dependentvar 1434286 Adiusted R-squared  0.315614 S.D. dependentvar  3.973071
g-E- of fogreecion. ;g;; :90? *S“‘z"‘e info criterion }g-gggﬁ S.E. of regression 3286828 Akaike info criterion  5.297378
um squared resi -1 Schwarz criterion . Sum squared resid 237.6713  Schwarz criterion 5.395550
Log likelihood -156.3379  Durbin-Watson stat 2.024011 Log likelinood 6156854 Durbin-Watson stat 1091444




(04-05) ::8, Galdl

(2) o dsaadl

(1) A3y Jsaall

ADF Test Statistic -0.097448 1% Critical Value* -3.7204
5% Critical Value -2.9850
10% Critical Value -26318

ADF Test Statistic -1.763259 1% Critical Value*
5% Critical Value

10% Critical Value

-4.3738
-3.6027
-3.2367

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERI)

Method: Least Squares

Date: 08/15/17 Time: 21:09

Sample(adjusted): 1992 2016

Included observations: 25 after adjusting endpoints

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERI)

Method: Least Squares

Date: 08/15/17 Time: 21:08

Sample(adjusted): 1992 2016

Included observations: 25 after adjusting endpoints

R . o Variable Coefficient ~ Std. Error  t-Statistic Prob.
Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.
ERI(-1) -0.126396  0.071683 -1.763259  0.0924
ERI(-1) -0.002166 0022230 -0.097448  0.9233 D(ERI(-1)) 0465431 0194352  2.394778  0.0260
D(ERI(-1)) 0455287 0204133 2230350  0.0362 c 385.8141 1917959  2.011587  0.0573
c 193.2898  167.8566  1.151517  0.2619 @TREND(1990) 50.88277  28.05260  1.813834  0.0840
R-squared 0.195008 Mean dependent var 334.6096 R-squared 0.304042 Mean dependent var 334.6096
Adjusted R-squared 0.121827 S.D. dependent var 321.4633 Adjusted R-squared 0.204619 S.D. dependent var 321.4633
S.E. of regression 301.2460 Akaike info criterion 14.36590 S.E. of regression 286.6943 Akaike info criterion 14.30036
Sum squared resid 1996482. Schwarz criterion 14.51216 Sum squared resid 1726066.  Schwarz criterion 14.49538
Log likelihood -176.5737 F-statistic 2.664738 Log likelihood -174.7545  F-statistic 3.058073
Durbin-Watson stat 2.157225  Proby(F-statistic) 0.091983 Durbin-Watson stat 2.269042  Prob(F-statistic) 0.050692
(3) # dsand
ADF Test Statistic 1.612131 1% Critical Value* -2.6603
5% Critical Value -1.9552
10% Critical Value -1.6228
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERI)
Method: Least Squares
Date: 08/15/17 Time: 21:10
Sample(adjusted): 1992 2016
Included observations: 25 after adjusting endpoints
Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.
ERI(-1) 0.019413  0.012042  1.612131  0.1206
D(ERI(-1)) 0.485983  0.203814  2.384445  0.0257
R-squared 0.146490 Mean dependent var 334.6096
Adjusted R-squared 0.109380 S.D. dependent var 321.4633
S.E. of regression 303.3734  Akaike info criterion 14.34442
Sum squared resid 2116815. Schwarz criterion 14.44193
Log likelihood -177.3053  Durbin-Watson stat 2.149165




(04-06) 5, saldl
(1) a2 Jsaadl

ADF Test Statistic -2.266717 1% Critical Value* -4.3738
5% Critical Value -3.6027
10% Critical Value -3.2367

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERN)

Method: Least Squares

Date: 08/15/17 Time: 21:28

Sample(adjusted): 1992 2016

Included observations: 25 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.
ERN(-1) -0.534001 0.235584  -2.266717 0.0341
D(ERN(-1)) -0.189225 0.206079 -0.918215 0.3689
C 20.23943 56.44039 0.358598 0.7235
@TREND(1990) 9.934777 4.471802 2.221649 0.0374
R-squared 0.388515 Mean dependent var 9.707200
Adjusted R-squared 0.301160 S.D. dependent var 143.4286
S.E. of regression 119.9015 Akaike info criterion 12.55686
Sum squared resid 301903.6 Schwarz criterion 12.75188
Log likelihood -152.9608 F-statistic 4.447548
Durbin-Watson stat 2.004627 Prob(F-statistic) 0.014357

(2) 4 dsaal)

ADF Test Statistic -0.970381 1% Critical Value* -3.7204
5% Critical Value -2.9850
10% Critical Value -2.6318

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERN)

Method: Least Squares

Date: 08/15/17 Time: 21:30

Sample(adjusted): 1992 2016

Included observations: 25 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.
ERN(-1) -0.184955 0.190600 -0.970381 0.3424
D(ERN(-1)) -0.349671 0.209565 -1.668555 0.1094
C 66.01006 57.05277 1.157000 0.2597
R-squared 0.244795 Mean dependent var 9.707200
Adjusted R-squared 0.176140 S.D. dependent var 143.4286
S.E. of regression 130.1854 Akaike info criterion 12.68796
Sum squared resid 372861.4 Schwarz criterion 12.83423
Log likelihood -155.5995 F-statistic 3.565588

Durbin-Watson stat 1.943659 Prob(F-statistic) 0.045573
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