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Résumé

Cette étude visait a déterminer la nature du lien de causalité entre la structure du
commerce extérieur et la croissance économique en Algérie pendant la période 1970-2015
en utilisant des données annuelles.

La méthodologie utilisée est les tests de co-intégration de Bounds basée sur le modele
de autorégressif a retards distribués, ARDL qui a été développé par Pesaran et Shin, 1999
(Pesaran et al., 2001).

L'analyse des résultats montre que les importations et la série de produit intérieurs
brut deviennent stationnaires apres avoir été prises les premiéres différentes. Alors que les
exportations étaient stationnaires au niveau, il existe également des relations de co-
intégration entre la structure du commerce extérieur et le produit intérieur brut & long
terme, et les tests de causalité indiquent qu'il existe une relation de causalité
unidirectionnelle allant de la structure du commerce extérieur a produit intérieur brut a
long et a court terme, ou les changements de structure aident a expliquer les changements
dans le PIB algérien. Cela refléte le rdle prometteur de la future structure du commerce
extérieur dans la détermination du taux de croissance économique.

Mots clés: croissance économique, exportations, ARDL, co-intégration, causalite.



Abstract

This study aimed at determining the nature of causal relationship between the
structure of foreign trade and economic growth in Algeria during the period 1970-2015
using yearly data.

The methodology used is the Bounds co-integration tests based on Autoregressive
Distributed Lag Model, ARDL which was developed by Pesaran and Shin, 1999 (Pesaran
et. al., 2001)

The analysis of the results show that the imports and the gross domestic product
series become stationary after taken the first different. While the Exports were stationary
at the level, also there is co-integration relationship between structure of foreign trade
and gross domestic product in long run,and The causality tests indicate that there is a
uni-directional causality relationship running from structure of foreign trade to gross
domestic product in both the long and short run where changes in structure help to
explain changes in Algerian GDP. This reflects the promising role of future foreign trade
structure in determining the rate of economic growth.

Key words : growth Economic, exports, ARDL, Co-Integration, causality.
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(1) 3y ool

Correlations

LX LGDP LM LI LC
Pearson Correlation 1 960" 518" 7517 907"
LX Sig. (2-tailed) ,000 ,000 ,000 ,000
N 46 46 46 46 46
Pearson Correlation ,960" 1 869" 875" 085"
LGDP  Sig. (2-tailed) ,000 ,000 ,000 ,000
N 46 46 46 46 46
Pearson Correlation 518" 869" 1 931" 748"
LM Sig. (2-tailed) ,000 ,000 ,000 ,000
N 46 46 46 46 46
Pearson Correlation 7517 875" 931”7 1 913"
LI Sig. (2-tailed) ,000 ,000 ,000 ,000
N 46 46 46 46 46
Pearson Correlation 907" 985" 748" 913" 1

LC Sig. (2-tailed) ,000 ,000 ,000 ,000
N 46 46 46 46 46

**_Correlation is significant at the 0.01 level (2-tailed).
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~lull Hypothesis: LGDP has a unit root
=xogenous: Constant, Linear Trend
—ag Length: 1 automatic - based on SI1C, maxlag=4)

t-Statistic Frokb.*
sugimented Dickew-Fuller test statistic -1. 59259609 08054
Test critical values: 1% level -4.1804911
5% level -3.8159523
10% level -3.1882549
“Mlackinnon {1996 one-sided p-values.
sugmented Dickew-Fuller Test Equatiaon
Jependent Yariable: DLGDP)
Wiethod: Least Squares
Dgte: 0923 T Time: 18:47
Sample {adjusted): 1972 2015
ncluded obhservations: 44 ater adjustments
“wariable Coaefficient Std. Error t-Statistic Frohb.
LEDFP-12 -0.087E33 O.057441 -1.8925609 0.132s0
LS DF-100 -0.243379 a.149091 -1.632423 a.1104
i 2165456 1.370876 1.8749615 o.1221
E@TREMDCT 970" 0.00z074 0.0021 47 0966203 0.3397
R-squared 01622820 Mean dependeant var o.oz2291
tdjusted R-sgquared og101116 S.0D. dependent var o.0s51399
S.E. ofregressiaon o.04g732 Alkaike info criterian -3.118471
Sum sgquared resid o.094991 Schwarz criterion -2.956271
—og likelihood FT2.60635 Hannan-cainn criter. -3.058319
-statistic 2.612360 Durbin-vwatson stat 1.850239
=rob(F-statistic) 0.054512
wb’d\ C:j.a.J\
Mull Hypothesis: LGDP has a unit root
Exogenous: Constant
Lag Length: 1 {Autormatic - based on S1C, maxlag=49)
t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -2 16714586 0.2207
Test critical values: 1% level -3.4885049
5% lewvel -2.929734
10% level -2 603064
*Mackinnon (1996 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent“ariable: D{LEDP)
Method: Least Squares
Drate: 09Qr23M1 7 Time: 18:52
Sample (adjusted): 1972 2015
Included obhservations: 44 atter adjustments
“ariable Coefficient Sid. Errar t-Statistic Fraob.
LGDP-12 -0.0324223 0015819 -2 167156 0.0361
DiLGDRPE-1 -0.268892 0146615 -1.834004 0.0739
[ 0.8963452 0.392146 2.284761 0.02745
R-squared 0144313 Mean dependent var 0.038291
adjusted R-squared 0102573 5.0 dependentwvar 0.0513949
S.E. ofregressian 00485692  Akaike info criterion -3.140858458
Sum =squared resid 0097208 Schwarz criterion -3.019205
Log likelihood T2.09880 Hannan-Quinn criter. -3.085741
F-=tatistic 3.457369 Durhin-“Watson stat 1.857333
FrohbiF-statistic) 0.040969




Mull Hypothesis: LGDP has a unit root

Exogenous: Mone
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

tStatistic Prokb.*
Augmented Dickey-Fuller test statistic 4.751140 1.0000
Test critical values: 1% level -2 EB185T4
5% lavel -1.9484095
10% level -1.6121345
*Mackinnon (1996 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependeant Variable: DILGDR)
mMethod: Least Squares
Drgte: 0972317 Time: 19:05
Sample (adjusted): 1972 20145
Included ohsemations: 44 after adjustments
Wariable Coefficient Std. Error t-Statistic Frob.
LGEDP-1) 0.001866 0.0003493 4751140 n.ooon
DiLGDP-10 -0.207514 0151211 -1.372383 0DA¥Fr2
R-squared 0035272 Mean dependent var 00382491
Adjusted R-squared 0012302 5.0, dependent var 0.0513849
S.E. ofregression 0051082  Akaike info criterion -3.06636T
Sum squared resid 0109585  Schwartz criterion -2 985267
Log likelihood B9 46007 Hannan-Gdinn criter. -3.036291
Durbin-ywWatson stat 1.8374943
LM akladd
Mull Hypothesis: LM has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 JAuatomatic - based on SIC, maxlag=9)
t-Statistic FProb.*
Augrmented Dickey-Fuller te st statistic -1.911455 06317
Test critical values: 1% lewvel -4 180911
5% level -3.815523
10% level -3.188259
fMackinnon {1996) one-sided p-vwalues.
sugmented Dickey-Fuller Test Egquation
Diependent wariable: DILh)
mMethod: Least Squares
Date: 09522317 Time: 19:09
Sample (adjusted): 1972 2015
Included observations: 44 after adjustments
“ariable Coefficient Std. Errar t-Statistic Frob.
Lhai-13 -0.082925 0.048615 -1.911455 0.0631
CofLhdc-1720 0334990 0145493 2302448 00266
iz 2189985 1.122812 1.950448 0.0582
@ TREMNDT970") n.oo1057 0001699 0621927 05375
R-squared 0176871 Mean dependent var 0036976
Adjusted R-squared 0114591327 5.0 dependent var 01259698
S.E. of regression 0.118240  Akaike info criterion -1.2345689
Sum squared resid 0.5859230 Schwarz criterion -1.183490
Log likelihood 33.60515 Hannan-Cuinn criter. -1.285537
F-statistic 2.865028 Dwrbin-Yatson stat 1.8927E1
ProbiF-=statistic) n.048548
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Mull Hypothesis: LM has a unit root
Exogenous: Constant

Lag Length: 1 {Automatic - based on SIZ, maxlag=49)

t-Statistic Frob.*
fugmented Dickey-Fuller test statistic -1.897 741 0.23204
Test critical values: 1% level -3.588509
5% level -2.929734
10% level -2 603064
*mMackinnon {1996 one-sided p-values.
augrmented Dickey-Fuller Test Equation
Diependent Wariahle: D{LM)
Method: Least Squares
Date: 0992317 Time: 19:14
Sample {adjusted): 1972 2015
Included abservations: 44 after adjustments
ariahle Coefficient Std. Errar t-Statistic Praob.
Lhi-13 -0.076121 0.040111 -1.897741 0.0548
DiLM-170 0320621 0142569 2.248889 00300
c 1.819525 0944638 1926162 00810
R-squared 01623912 Mean dependentwvar 0036976
Adjusted R-squared 0128371 S.D. dependentwar 0125698
S.E. ofregression 0117353 Akaike info criterion -1.381520
S5um squared resid 0864638 Schwarz criterion -1.288870
Log likelihoaod 33.39343 Hannan-Guinn criter. -1.3364068
F-statistic 4166461  Durhin-YWatson stat 1.885403
P robiF-statistic) 0.022530
mull Hypothesis: LM has a unit root
Exogenous: Hone
Lag Length: O (Automatic - based on S1C, maxlag=9)
t-Statistic Frob.*
Augmented Dickey-Fuller test statistic 1.805945 09815
Test critical values: 1% lewvel -2 6173264
5% level -1.948313
10% level -1.6122209
Fhlackinnon (1996 one-sided p-values.
Augmented Dickey-Fualler Test Equation
Dependent YWariable: DL
Method: Least Squares
Drate: 0952317 Time: 19:17
Sample (adjusted): 1971 2015
Included observations: 45 after adjustments
Wariable Coefficient Std. Errar t-Statistic Frob.
LhAi-13 00014327 0000796 1.805945 o.ovre
R-squared -0.002195 Mean dependent var 0.034326
Adjusted R-squared -0.0021495 S0 dependent var 0125525
S.E. of regression 0125662 Akaike info criterion -1.288453
Sum squared resid 06948132 Schwarz criterion -1.248305
Log likelihood 2999019 Hannan-Gainn criter. -1.27323486
Darbin-YWatson stat 1.252941
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Mull Hypothesis: L has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based aon SI1C, maxlag=49)

t-Statistic Frohbh.>
Sugmented Dickey-Fuller test statistic -3.2389730 o.ogoy
Test critical values: 1% level -4 192337
A% level -3.520787
10% lewel -3 191277
*Mackinnon (1996) one-sided p-values.
fugmented Dickey-Fuller Test Equation
Dependent Wariable: D{LC)
Method: Least Squares
Date: 0952317 Time: 19:27
Sample {(adjusted): 1974 20145
Included obhservations: 42 after adjustments
ariable Coefficient Std. Error t-Statistic FProh.
LCi-13 -0103217 0031860 -3.239730 00026
Dol Zi-10 0032394 0147927 02184984 08279
Dl -2 0237184 0118724 1.997320 00533
DL -3 0.286688 0118431 2419496 0.azov
[ 2.438058 0.735695 3.313952 0.0021
ETREMND1970") oa0z493 0.0012949 1.919353 00629
R-squared 04645947  Mean dependent var 0043330
adjusted R-squared 0390179 S5.D. dependent var 0.053114
S.E. ofregression 0041477  Akaike info criterion -3.3857649
Sum squared resid 0061934  Schwarz criterion -3.147531
Log likelihood 7. 311158 Hannan-Quinn criter. -3.304780
F-statistic F.246570 Durbin-WWatson stat 2118740
Mull Hypothesis: LS has a unit root
Exogenous: Constant
Lag Length: O (Auatarmatic - based on SIC, maxlag=9)
t-Statistic Frob.>
Augmented Dickey-Fuller test statistic -1.821307 0.3Ra7
Test critical walues: 1% level -3.584743
5% lewvel -2 928142
10% level -2 BR02225
Fhlackinnon (19960 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Crependent “ariahle: D{LC)
mMethod: Least Squares
Date: 0972317 Time: 159:30
Sample (adjusted): 1971 2015
Included observations: 45 after adjustments
Wariable Coaefficient Std. Errar t-Statistic FPrahb.
LiZi-13 -0.0289649 0015906 -1.821307 007545
- 0.733071 0.380827 1.92494%5 00609
FR-squared 0071618 Mean dependent var 0039649
Adjusted R-squared 0050028 S.D.dependentvar o.059381
S E. of regression 0052364 Akaike info criterion -Z2.800207
Sum squared resid 0146473 Schwarz criterion -2 720511
Lag likelinood B5.012817 Hannan-uinmn criter. -2 FFaav4
F-=tatistic 3.3171589 Cwarbin-YWatson stat 1.889221

FProbiF-=statistic) 0075522
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MHull Hypothesis: LS has a unit root
Exooenous: Maone

Lag Length: 3 {Automatic - hased on SIS, maxlag=9)

tStatistic Frob.*

Augmented Dickey-Fuller test statistic

1.6057 56 0.9716

Test critical values: 1% level
5% level
10% level

-2.621185
-1.942226
-1.611932

*Mackinnon {1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DL

mMethod: Least Squares

Date: 097231 T Time: 19:32

Sample {adjusted): 1974 2015

Included abservations: 42 after adjustments

Yariable Coefficient Std. Errar tStatistic Frah.
LZE-17 0.0o0711 0.000443 1.605756 0.1166
DiLC-100 0.219204 0162851 1.346042 012863
DiLC-200 0173324 01354938 1.275057 02100
DiLC-300 0.225842 0133474 1.692019 0.098a
F-squared 0226675 Mean dependentvar 0.043330
Adjusted R-squared 0165623 5.0, dependentwar 0.053114
S.E. ofregression 0.0483517  Akaike info criterion -3.123420
Sum squared resid 0089448 Schwarz criterion -2.957927
Log likelihood BY9.59181 Hannan-Gdinn criter. -3.062760
Durbin-YWatson stat 1.922346
LX dwddt
Mull Hypothesis: L has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 Aaatormatic - based on S, maxlag=9)
- Statistic Prob.*
Auaamented Dickew-Fuller test statistic -4.219109 0.0017F
Test critical values: 1% level -4 175640
9% level -2.9132075
102 level -2.186854
“Mackinnon {1996 one-sided p-values.
Audgmented Dickey-Fuller Test Equation
Dependent wariable: DL
Method: Least Sgquares
Date: 02217 Time: 20:432
Sample (adjustedix: 1971 2015
Included observations: 45 after adjustments
“ariabhle Coefficient =id. Errar tStatistic Frob.
Li-12 -0. 714157 o.1421932 -4.219109 o.oooo
Lo 16.69023 24553327 4. 229453 o.ooon
e TRERDT 970" o.o19929 o.o04z22s 4. 660720 o.oooo
R-squared 0.258026 Mean dependent var o.o0z21324
Adjusted R-sguared 0.3274495 S.D. dependent var o031 7a7
S E. aof regression oO.oa7¥048 Alaike info criterion -ZF2. 5024732
Sum sgquared resid o.18ss09 Schwarz criterion -Z2.38zZ023
Log likelihhood S9.205632 Hannan-Quinn criter. -2.457572
F-statistic 11. 71158 Curbin-vwatson stat 1. 950951

Frob(F-statistich o.oooog
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Mull Hypothesis: EX has a unit root
Exogenous: Constant, Linear Trend

Lag Length: O ¢automatic - based on SIC, maxlag=9)

t-Statistic Frobh.*
Augmented Dickey-Fuller test statistic -4.819109 0.0017
Test critical walues: 1% level -4. 175640
A% level -3.813074a
10% level -3.186854
*Macklinnon {1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariahle: D{EX)
Method: Least Squares
Date: 09523017 Time: 20:50
Sample (adjusted): 1971 2015
Included observations: 45 after adjustments
“ariable Coefficient Std. Error t-Statistic Frob.
Exi-13 -0.7T14157 0148193 -4.8191049 0.aoo0a
i (IR L e ooXo033z2 0281193 077499
ETREMD1 970" -0.0oo0z214 o.aoorFyo -0.277424 0.7a828
R-squared 0.3258026 Mean dependent wvar -0.000150
Adjusted R-squared 0.32745848 S0, dependentwar 0.0817457
S5 E. of regressian 0067048 Akaike info criterian -2.a02473
Sum squared resid 0188809 Schwarz criterion -2.2382028
Log likelihood 59 30563 Hannan-2wainn criter. -2.4587872
F-statistic 11.71158 Durbin-wwatsan stat 1.950951
FrabF-statistic) 0.a0o0091
@\.‘J\ C&jA-J\
rull Hypothesis: EX has a unit root
Exogenous: Constant
Lag Length: O JAutamatic - based an SIC, maxlag=4)
t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -4.884501 .00z
Test critical values: 1% level -3.584743
2% lewvel -2.928142
10% lewel -2 B0222A
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D{EXD
mMethod: Least Squares
Drate: 02317 Time: 20:52
Sample (adjusted); 1971 2015
Included abservations: 45 after adjustments
“ariable Coefficient Std. Errar t- Statistic Frah.
EXi-12 -0.7155497 0146504 -4 884501 o.oooo
= 0000806 0.o09ss49 0081458 09355
R-=quared 0.356849 Mean dependeant var -0.000150
Adjusted R-squared 0.341292 SD. dependentvar o.0217a7
S.E. of regression 0066325 Akaike info criterion -2.545086
Sum squared resid 0189155 Schwarz criterion -2.4647490
Log likelihood 59 26444  Hannan-2dinn criter. -2.5151583
F-statistic 23.85835 Durhin-YWatson stat 1.944729
Frob{F-statistic) o.oooos




dj’ﬂ\ C}}Q.J\

Mull Hypothesis: EX has a unit root
Exogenous: Mone
Lag Length: 0 Automatic - based on S1C, maxlag=9)

t-Statistic Frob.™>
Audgmented Dickey-Fuller test statistic -4.939926 0.0000
Test critical values: 1% level -2.617364
5% level -1.948313
10% level -1.612229
*Mackinnon {1996 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Yariable: D{EX)
Method: Least Squares
Date: 0Q723M 7 Time: 20:54
Sample {(adjusted): 1971 2015
Included observations: 45 after adjustments
Wariable Coefficient Std. Errar t-Statistic Frob.
EXi{-1) -0.715361 0.1442812 -4.939925 o.oooa
R-squared 0.3567a0 Mean dependent var -0.000150
Adjusted R-squared 0. 356750 S.0D. dependent var a.os17a7
S.E. of regression 00654972 Akaike info criterion -2 589376
Sum squared resid 0.189124 Schwaltz criterion -2.549228
Log likelinhood 59 26097 Hannan-Quginn criter. 24874410
Durbin-Ywatson stat 1.9448549

uo:u\ csja.:j\

mull Hypothesis: LI has a unit root
Exogenous: Constant, Linear Trend
Lang Length: ¥ (Automatic - based on 51, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4 200418 0.010%5
Test critical values: 1% level -4.219126

8% level -3.533083

10% level -3.188312

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

Augmented Dickey-Fuller Test Equation
Dependent Yariahle: D(LD

mMethod: Least Squares

Date: 0972317 Time: 21:06

Sample (adjusted); 1973 2015

Included ohsemations: 38 after adjustments

Yariable Coefficient Std. Error t-Statistic Proh.
LI-13 -0.238336 0.056741 -4.200418 n.oooz
CLI-17 0074633 0155467 0.480060 063448
CLI-27 -0.290806 01687262 -1.845180 n.07a0
CLI{-3m 0.135848 0149434 0.909078 03711
CLI{-47 0.284672 0145823445 1.868604 novzz
CiLIi-a7 0.307094 0142087 2161771 n.0393
CLI{-BY 0.248360 0116917 2124238 0.0426
CLI-7n 0.326516 0121310 2691573 n.o114a
C A 462708 1.315917 418124545 n.ooo3

@TREMDM 970"

0.007463

0.001813

3.901604

0.0005
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Mull Hypothesis: Ll has a unit root
Exogenous: Canstant
Lag Length: O {Automatic - based on SIC, maxlag=9)

t-Statistic Frab.*
Augmented Dickey-Fuller test statistic 2089141 0.2498
Test critical walues: 1% level -3.584743
5% level 2928142
10% level -2 602225
*Mackinnon (19496 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: DL
method: Least Squares
Date: 0952317 Time: 21:13
Sample (adjusted); 1971 20145
Included observations: 45 after adjustments
Wariable Coefficient Std. Erraor t-Statistic Frok.
LI&-12 -0.061849 0029605 -2.089141 00426
c 1.513363 0693071 2167921 0.03a7
R-=zquared 0092147  Mean dependent var 0.055528
Adjusted R-squared 00710324 S.D.dependent var 0.131561
5. E. of reqression 0126803  Akaike info criterion -1.2488944
Sum squared resid 0691392  Schwarz criterion -1.1686449
Log likelihood 20101245 Hannan-2dinn criter. -1.219011
F-=statistic 4364512  Durbin-Watson stat 1683174
Frobi{F-statistic) 0042648
@LJ‘ C&}«J\
Mull Hypothesis: LI has a unit root
Exogenous: Mone
Lag Length: 1 {Autarmatic - based an SI1C, maxlag=9)
t-Statistic Frob.*
Augmented Dickey-Fuller test statistic 2121251 0.99049
Test critical wvalues: 1% level -2 6185749
5% level -1.948485
10% level -1.612135
Mackinnon (1996) one-sided p-values.
fugrmented Dickey-Fuller Test Equation
Dependent Wariable: DCILD
WMethod: Least Squares
Diate: 0952317 Time: 21:18
Sample (adjusted); 1972 20145
Included observations: 44 after adjustments
ariable Caefficient Std. Errar t-Statistic Fraoh.
LI&-1% 0001936 0000913 2121251 0.0398
CocLli-170 0179676 0156046 1.151428 0.2561
R-squared 0.023529 wMean dependent var 0.055964
adjusted R-squared g.ooo0za0 5.0 dependent var 0133049
S.E. of regression 0.1320321  Akaike info criterion -1.152082
Sum squared resid 0.743283 Schwarz criterion -1.070883
Log likelihood 27.34581 Hannan-2Qwginn criter. -1.122006

Durhin-Ywatson stat 1.831744




El da ) Aoy

ull Hypothesis: El has a unit root
=xogenous: Constant, Linear Trend
—ad Length: ¥ {dwutomatic - based on SIC, maxlag=49)

t-Statistic Frob.*
Sugmented Dickey-Fuller test statistic -4.200418 00108
Test critical values: 1% level -4.219126
5% level -3.533083
10% level -3.198312
‘ackinnon {1996 one-sided p-values.
Sugmented Dickey-Fuller Test Equation
Jependent Variable: DED
ethod: Least Squares
Jate: 0952317 Time: 21:22
Sample (adjusted): 1978 2014
neluded abservations: 38 after adjustments
Variahble Coefficient Std. Error t-Statistic FPratb.
El-13 -0.238336 0.0567 41 -4.200418 D.oooz
DER-17) 0.0746533 0155467 0480080 06349
DE-21 -0.290806 0157262 -1.849180 00750
D{E-3 0.135848 0149434 0.909078 03711
DEl-40) 0284572 0152345 1.868604 pov2z
DE-ah 0.307094 0142057 2161771 0.0393
D{El-BY) 0.248360 0116917 2124238 00425
DE-TY 0.326516 0121310 2E91573 001149
o 0.051936 0051317 1.012068 03202
EETREMD(" 970" -0.001423 0001706 -0.833686 04115

wb’d\ C:j.a.J\
Mull Hypothesis: El has a unit root

Exogenous: Constant
Lag Length: 7 {Automatic - based on SIS, maxlag=9)

t-Statistic Prab.*
Augmented Dickey-Fuller test statistic -4.4255045 0.o0011
Test critical values: 1% level -3.6145588
5% level -2.941145
10% lewvel -2 G0O90GE
*Mackinnaon {1996) one-sided p-values.
Augrmented Dickey-Fuller Test Equation
DependentYariahle: DED
method: Least Squares
Diate: 09r23M 7 Time: 21:26
Sample (adjusted): 1978 2014
Included observations: 38 after adjustments
Wariable Coefficient Sid. Error t-Statistic FProh.
Elf-13 -0.213911 0.048336 -4.425505 o.a0o1
CE-17 0074474 0154647 0.481604 06337
D E-20 -0.294949 0145635845 -1.8864049 00693
D E-30 01487611 0146361 1.076862 0.2904
CiEl-40 0291482 0151324 1.926211 00639
CiEl-50 0337122 0136690 2 4663249 o.0198
D El-BN 0.247983 01168300 2132270 0.0416
D E-Tn 0.326358 0120671 2704533 o.a113
- 00106649 0013464 0792430 04345




&I Zhged)

MHull Hypothesis: El has a unit root
Exogenous: Mone
Lag Length: 7 {Automatic - based on SI1C, maxlag=49)

t- Statistic Fraokb. >
Augmented Dickey-Fuller test statistic -4 . 383640 00001
Test critical values: 1% lewvel -2.62T7238
5% lewel -1 949856
10% lewvel -1.611469
*mackinnon (1996 ane-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent“ariahle: DENR
Method: Least Squares
Crate: 0923017 Time: 21:27
Sample (adjusted): 1978 2015
Included ohservations: 28 after adjustments
“ariable Coefficient Std. Error t-Statistic Frob.
Eli-13 -0.205831 0.046954 -4, 383640 0.a001
i EI-170 00678345 01534549 04420349 0. EG1E
CiEI-200 -0.294612 0155382 -1.896056 0.0GYE
CEI-3 0161153 0145383 1.108476 02765
CEIl-4m0 0294411 0.150338 1.958333 0.05945
CiEI-a70 0.3459345 0135384 25551049 0014549
CiEI-EX) 0246176 0115554 2130391 004145
CEI-7 0321810 0119784 2 EBESTY oo117
3 o3y gkl
S9! Gyl Bl
DLGDP il
e CJ}QJ\
Mull Hypothesis: DLGDP)Y has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O {Autamatic - based an SI1C, maxlag=49)
t-Statistic Frohb.*
Augimented Dickey-Fuller test statistic -8.460518 00000
Test critical walues: 1% level -4.180911
A% level -3.81484523
10% lewel -3.1882549
*Mackinnon {1996) one-sided p-walues.
Augimented Dickey-Fuller Test Equation
Dependent Wariable: D{LGEDRP, 2
Method: Least Squares
Digte: 095231y Time: 21:596
Sample (adjusted): 1972 20148
Included observations: 44 after adjustments
wariable Coefficient Std. Error t-Statistic Frob.
DL S0P -1 -1 271681 01480308 -8.460518 o.oooo
o o.arv4z211 0.018038 4114184 g.ooo0z
ETREMD1 970" -0.001074 0000801 -1.TBES2T o0s14
R-squared 0635816 Mean dependent var -0.00100%8
adjusted R-squared 0.613051 5.0, dependent var a.o0s0117
S.E. of regression 0.049514 Akaike info criterion -2.107368
Sum squared resid 0100512  Schwarz criterion -2.892857149
Log likelihood 71.26209 Hannan-Cdinn criter. -3.062255
F-statistic 35.749022 Durbin-Ywatson stat 1.855648

FrobiF-statisticy o.0000oo




rlull Hypothesis: DLGDP)Y has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on S1C, maxlag=49)

t-Statistic Frob.*
“sugmented Dickew-Fuller test statistic -8.062074 a.0ooo
Test critical values: 1% level -3.588509
5% level -2.929734
10% level -2 G03064
FMackinnon {1996 one-sided p-values.
“sugmented Dickey-Fuller Test Equation
Dependent Yariable: DLGDP, 23
Method: Least Squares
Date: 02317 Time: 21:59
Sample (adjustedy: 1972 2015
Included observations: 44 after adjustments
wariable Coefficient Std. Error t-Statistic Frokb.
DLGDRP-10 -1. 215224 0150732 -2 062074 g.ooon
[ 0.0465748 0.009681 4.829041 o.oooo
F-squared 0607466 Mean dependent var -o.oo01008
Adjusted R-sgquared 0.593120 S.D. dependent var o.o0s0117
S.E. of regression 0050790 Alkaike info criterion -3.0778a8
Sum squared resid 010283432 Schwarz criterion -2 996759
Log likelihood B9.71288 Hannan-Quinn criter. -2.047782
F-statistic 5499702 Dourbin-YWatson stat 1.8232192
Frob(F-statistic) 0.0a0000
DLM dd!
S =3 sl
Full Hypothesis: DL has a unit root
Exogenous: Constant, Linear Trend
Lag Lenagth: 0 {Automatic - based aon SIC, maxlag=9)
t-Statistic Frab.™
augmented Dickey-Fuller test statistic -4 6837907 0.0025
Test critical walues: 1% level -4.180911
5% level -3.815523
10% level -3.1882549
Mackinnon {1996) one-sided p-walues.
augmented Dickey-Fuller Test Equation
Dependent Wariable: DJLM, 2
method: Least Squares
Date: Q2317 Time: 22:03
Sample (adjusted): 1972 20145
Included observations: 44 after adjustments
wWariable Caefficient Std. Errar t-Statistic FPraoh.
C{Lhai-"177 -0.688625 0149027 -4 627907 o.0ooo
o 0045037 0039616 1.136837 02622
E@TREMD1970") -0.000748 0.0014457 -0.5134486 0.6104
R-squared 0.3484964 Mean dependent var o.005372
Adjusted R-squared 0.317206 S.D. dependent var 0147652
S.E. of regressian 0122007  Akaike info criterion -1.303735
Sum squared resid 0610311 Schwarz criterion -1.182086
Log likelihood 31682128 Hannan-2dinn criter. -1.258622
F-statistic 10.98326 Durbin-YWatson stat 1.859453
Frobi(F-statistic) 0.a001 51




Mull Hypothesis: DILM) has a unit root

Exogenous: Mone
Lag Length: O (dutomatic - based on SI1C, maxlag=49)

t-Statistic Frab.*
Audgmented Dickey-Fuller test statistic -4 A2TETT o.0ooo0
Test critical values: 1% level -2 6185749
5% level -1.948495
10% level -1.612135
*Mackinnon {1996 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DILM, 2
WMethod: Least Squares
Date: 0952317 Time: 22:07
Sample (adjusted): 1972 20148
Included ohservations: 44 after adjustments
Variable Coefficient Std. Error t-Statistic FPrakb.
DL hdi-170 -0.63TE1T 0.144055 -4.42T7a77 0.0001
R-squared 0.2312207  Mean dependent war 0.005372
Adjusted R-squared 0.312207 5.0 dependentvar 0147652
S E. of regression 0122453  Akaike info criterion -1.339721
Sum squared resid 0644769 Schwatz criterion -1.289172
Log likelihood 2047387  Hannan-2wdinn criter. -1.324684
Durbin-YWatzon stat 1.852991
DLC akLd!
FMull Hypothesis: DILC) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 JAutomatic - based on SIC, maxlag=49)
t-Statistic FProkb.*
Augmented Dickey-Fuller te st statistic -5.248004 a.0oos
Test critical values: 1% level -4.180911
5% level -3.58155232
10% lewvel -3.1882549
*Mackinnon (1996 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariahle: DL, 2
Method: Least Sgquares
Drate: Q972317 Time: 22:11
Sample (adjusted): 1972 2015
Included observations: 44 after adjustmeants
Wariahle Zoefficient Std. Erraor t-Statistic Fraokb.
CiLci-100 -0.209350 0154316 -5.242004 o.oono
i o.04g487 anz10z2z 2.306447 00262
e TREMDM1 970" -0.00076BS o.ooor14 -1.070576 02906
R-=quared o.401891 Mean dependent var -0.002977
Adjusted R-s=quared 0372715 S.0. dependent var 0074611
S.E. of regression o.os9093 Alkaike info criterion -2 . 7TA5367EH
Sum squared resid 01431649 Schwarz criterion -2 B3IZ2026
Log likelihood B3 58026 Hannan-Ziainn criter. -2.TasaE2
F-=statistic 13.77470 Carbin-Ywatson stat 1.590465

Frob(F-statistic) g.oooo27




Ul Hypothesis: DOLC) has a unit root
Exogenous: Constant

Lag Length: O Automatic - based on SI1C, maxlag=59)

t-Statistic Frakb.>
Sugmented Dickew-Fuller test statistic -5.1294496 o.oo001
Test critical values: 1% level -3.588509
5% level -2.929734
10% level -2 603064
Fhlackinnon {1996) one-sided p-values.
Sugrmented Dickew-Fuller Test Equation
Dependent Wariahle: D{LC, 2
Method: Least Squares
Drate: 092317 Time: 22:12
Sample (adjusted): 1972 2015
Included observations: 44 after adjustments
“ariable Coefficient Std. Error t-Statistic Frok.
CiLZi-100 -0.FFyess9 0151845 -5.1294495 o.aooono
[ o.oz9z3g a.o1o091 2 2ETYA363 o.o1 05
F-squared 0.z285171 Mean dependent var -0.00z297 7
Adjusted R-sgquared 0370533 S.D. dependent var 0074611
S.E. of regression 0.0591495 Alkaike info criterion -2 7715549
Sum sgquared resid 0147172 Schwarz criterion -Z. 5690460
Log likelihood B2 97430 Hannan-Qdinn criter. -2.741484
F-=statistic 26.231172 Dwarbin-YWatson stat 1.612681
FrohbiF-statistic) g.aoooor
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Model LogL AlC* BIC Ha Adj. R-5q Specification

ala  -833191134 41437673 42968477 41998773 0999354 ARDL(Y, B, 7, 7,8
1026 -833.862699 41 4559367 42986171 42016467 09993457 ARDL(Y, 5, 7,7, 6)
4233 -834.645907 41 459329 42948760 42005264 0999374 ARDL(E, 7,5, 6, 7
137 -833.87a312  H1 475158 423005962 42036258 09959254 ARDLY,7.5,6,7)
514 -833.130980 41482428 43054605 42058693 0999824 ARDL(Y, B, ¥, 7, 6)
4161 -833.146532 41483168 43.055345 42059433 0.999324 ARDL(E, 7,6, 7,7
3 -833168019 41484191 430586369 42060457 09993824 ARDLY, 7. 7. 7. 8)
73 -833 2465943 41 487950 43060127 42064215 0899823 ARDL(Y, 7.6, 6,7
1028 -833.295724 41490273 43.062450 42066538 0999323 ARDL(Y, 5, 7. 7.0
4169 -834.340530  41.492406 43.023210 42053506 0.999351 ARDL(E, 7,6, 6, 7
4225 -834.555094 41 802624 43.033428 42063724 0.999350 ARDL(G, 7,58, 7. 7
128 -833.7aT7311 41512253 42084430 42088518 049959214 ARDLIY, 7.8, 7.1
4 -832.828432 41520449 43133999 42111879 0.999768 ARDLY, 7, 7,6, 1)
4105 -834.077468 415274498 43099676 42103764 0.999316 ARDL(E, 7,7, 6,7
513 -833.078004 41527424 43141074 42118954 0999766 ARDLY, 7. B, 7.7
a13  -833.086143 41627912 43141462 42119342 0999766 ARDL(Y, B, T, 7.7
4107 -836.103292 41528728 43.018159 42074664 0999365 ARDL(E, 7,7, 6, a8)
2 -833.11584995 41529333 43142883 421207632 0.999766 ARDLY, T, T, 7, 8)
8130 -837.118703 41529462 42877520 42060233 0.9993749 ARDL(E, 5,7, 6, B)
4097 -233.145583 41530742 431442082 42122172 0999766 ARDLG, 7.7, 7.1
523 -B36191683 415320838 43022369 42078873 0999864 ARDL(Y, B, ¥, B, &)
1034 -836.492162 41547246 43.036677 42093181 0.999363 ARDL(Y, 5, 7, B, B)
4619 -B3T.5864565 41880694 428998752 42081464 0999376 ARDL(E, B, 7, 6, &)
11 -835.721482 41 558166 43.083970 42119266 0.9993841 ARDLY, 7. 7.6, 8)
A122  -836.740939  41.559092 43.048523 42105028 0.999361 ARDL(B, 5,7, 7, B)
4106 -835791701 41861510 43.092314 42122610 0.999340 ARDL(E, 7,7, 6, B)
10 -334.805219 41862153 43134331 42138418 0.999310 ARDL(Y, 7,7, 6, B)
4099 -335.880507  41.5865738 43.096543 42126839 0999340 ARDL(G, 7,7, 7, 8)
1 -332.914610 41567362 43222286 42172957 00999652 ARDLY, 7.7, 0.0

5129 -B836.991458 414571022 43060453 42116957 0.9993549 ARDL(E, 5,7, 6,7
4618 -B3T 113367 41.48TEB2T 43066258 42122762 0999353 ARDL(E, B, 7, B, B)
522 -B3BATOME4 41578531 43110335 42140631 08998838 ARDL(Y, B, ¥, B, B)
1033 -836.489832 41594754 43125588 42155854 0999835 ARDL(Y, 5,7, 6,7
4611 -83T7 545769 41597418 43.086849 42143353 0.999355 ARDL(B, B, 7,7, 8)
121 -836.572857 41898707 43129512 42159808 0.999334 ARDL(B, 5,7, 7.7
4610 -8336.597502  41.599881 43130685 42160981 0.999334 ARDL(G, B, 7,7, B)
arne  -283T.738079 41606575 43.096006 42152511 09993854 ARDLS, B, 7,7, 6)
4098 -835784780 41.608799 43180976 42185064 0.999301 ARDL(E, 7,7, 7, B)
4617 -B36.959366 41617113 43147917 42178213 0.999331 ARDL(B, B, 7,6, 7
521 -B36.024002  41.620191 43192368 42196456 08998748 ARDL(Y, B, 7,6, 7
10358 -8339140940 41625759 43073317 42156530 0999366 ARDL(Y, 5,7, 6, 8]
4620 -8340.266450 41631736 43.038421 42147341 0999377 ARDL(G, B, 7, 6, 4)
arna -83T.518437 41643735 43174539 42204835 0999327 ARDL(, B, 7, 7.7
4609  -336.549180 41.645199 43217376 42221464 0999743 ARDL(G, B, 7, 7.7
8194 -33T 588220 41 647059 43177263 42208159 0999326 ARDLS, T, 7.7, 6)
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ARDL Bounds Test

Date: 06M4MT Time: 16:13

Sample: 1978 2014

Included observations: 38

Hull Hypothesis: Mo long-run relationships exist

Test Statistic Yalue ki

F-statistic 8244376 4

Critical Walue Bounds

Significance |0 Bound [1 Bound

10% 245 a.452

5% 2.86 401

2.8% 3.25 449

1% aT4 4.06

ol ol e

Heteroskedasticity Test: Breusch-Pagan-Godfrey
F-statistic 3.393362  Prob. F(36,9) 0.0a873
Qbs*R-sguared 40.34355  Proh. Chi-Square{36) 02840
Scaled explained S5 0.255529 Proh. Chi-Square{36) 1.0000
Test Enuation:

Dependent Wariable: RESID2
hMethod: Least Squares

Date: 0611118 Time: 11:20
Sample: 1974 2014



