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F-Statistic 6.250420 3
Significance Lower Bound 1(0) Upper bound 1(1)
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LNGDP)
Selected Model: ARDL(3, 2, 2, 2)
Sample: 1990 2017
Included observations: 22

Variable Coefficient Std.Error t-Statistic Prob
C -1.034665 0.954712 -1.083747 0.2914
LNGDP(-1) -0.122457 0.107752 -1.136473 0.2692
LNGDI 0.062247 0.036900 1.686936 0.1072
LNTLF 0.258289 0.064153 4.026172 0.0007
LNPAT 0.009670 0.014014 0.690054 0.4981
CointEq(-1)* -0.122457 0.021925 -5.585255 0.0000

CointEq= LNGDP - (0.5083*LNGDI + 2.1092*LNTLF + 0.0790*LNPAT )

Long Run Coefficients

Variable Coefficient Std.Error t-Statistic Prob
LNGDI 0.508321 0.707678 0.718294 0.4809
LNTLF 0.376521 2.056726 1.025525 0.3174
LNPAT 0.078969 0.102031 0.773970 0.4480
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0.178859 |  Prob. F(1,16)

3.076876 | Prob. Chi-Square(1) 0.9796

(EVieWS 10) Cﬂujg C)\:-J.; ‘_;l& JL«.’:.GY\J 2\3:—\.,.5\ J\.J&l o :Ju\nﬁl‘
g OF B>y (Ddsdkt D= 0 ((ARCH) @l JudVL by el ldl ol s Jlaxt
& el a5 s o 131 (0.6129) Sl 6 e e (0.265174) s a2l (F) aslax)

Sl 23 el 3 gl Tad a5 oW e a5

Al 2550l (AR CH) Lt 1(6-4) J gk

0.265174

F(1,19)

0.290360 | Prob. Chi-Square(1) | 0.5900

(Eviews 10) slas¥ mob l 0l 2 o slezeVU 22U shas] e 1l

BN ol 2 b J5 S (T-dyald JKad PO r tadh szl sllasS) adall sl Slest 3>
ez 2k JB= 0,071560 2ed sl =35adh 3 Lk by ¢ 555 &l sl sl 0L
0,964852)



A 3 @ o) o e S i) LS 3 S el

350 plaall eUas S asdall w5 3l et (74 JSCad)

7
Series: Residuals
6| Sample 1992 2017
Observations 22
54
Mean -1.16e-15
4 Median 7.46e-05
Maximum 0.017760
3 Minimum -0.017532
Std. Dev. 0.008298
2 | Skewness 0.139701
Kurtosis 2.999722
1 Jargue-Bera  0.071560
0 Probability 0.964852
-0.02 -0.01 0.00 0.01 0.02
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Forecast: LNGDPF
Actual: LNGDP
11.8 Forecast sample: 1990 2017
Adjusted sample: 1992 2017
Included observations: 22
11.7 Root Mean Squared Error  0.007451
Mean Absolute Error 0.005605
Mean Abs. Percent Error 0.048301
11.6 4 Theil Inequality Coefficient 0.000321
A Bias Proportion 0.007573
. Variance Proportion 0.199291
11.54 Covariance Proportion  0.793136
T Theil U2 Coefficient 0.247346
Symmetric MAPE 0.048304
114 T T T T T T T T T T T T T T T T T T T T T
92 o4 96 98 00 02 04 06 12 14 16
[— LNGDPF +2SE |
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8.664585 4
Lower Bound 1(0) Upper bound 1(1)
2.45 3.52
2.86 4.01
3.25 4.49
3.74 5.06
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5.764094 2.659860 2.167067
-0.476622 0.157875 -3.018989 0.0065
0.042303 0.048786 0.867106 0.3957
0.091952 0.141220 0.651127 0.5220
0.049147 0.019708 2.493805 0.0211
-0.043017 0.021153 -2.033612 0.0548
-0.476622 0.066367 -7.181568 0.0000

CointEq= LNGDP- (0.0888*LNGDI + 0.1929*LNTLF + 0.1031*LNPAT_POS -

0.0903*LNPAT_NEG)

0.088755 0.076587 1.158873

0.192925 0.247539 0.779370 0.4445
0.103116 0.023340 4.417898 0.0002
-0.090253 0.038346 -2.353629 0.0284
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0.6451 0.448561 LM Test
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ARCH
0.3236 1.015471
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R-squared 0.673522

Adjusted R-squared 0.660463
S.E. of regression 0.013283
Sum squared resid 0.004411
Log likelihood 79.40107
F-statistic 51.57491
Prob(F-statistic) 0.000000
Durbin-Watson stat 1.786394
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F-Bounds Test Mull Hypothesis: Mo levels relationship

Test Statistic Walue Signif. 10 (1)
F-statistic 6.781538 10%4 272 3TT
k 3 5% 323 4 35
2.5% 2.569 4 .89

1% 4. 29 561

t-Bounds Test Mull Hypothesis: Mo levels relationship

Test Statistic Walue Signif. o) 1)
t-statistic -5 585255 10% -2 57 -2.46
5% -2.806 -2.7a

2 5% -2.13 -4 05

134 -2.43 -4 37

(ARDL) aoegie 33y 550l a5 1(2) gl

ARDL Long Run Form and Bounds Test
Cependent Variable: CHLMNGOP)

Selected Model: ARDL{1, O, O, O)

Case 3. Unrestricted Constant and Mo Trend
Crate: 08/08/20 Time: 13:05

Sample: 1990 2017

Included cbservations: 25

Conditional Error Correction Regression

Wariable Coefficient Std. Errar t-Statistic Prokb.
C -1.034665 0.954712 -1.083747 0.2914
LMGODP-1) -0 122457 0107752 -1.136473 0.2692
LGOI 0.062247 0.035900 1.686936 01072
LMTLF* 0.258289 0.064153 4 026172 0.0007
LHRPAT** 0009870 0.014014 0.690054 0.4981

* p—value incompatible with t-Bounds distribution.
= Wariable interpreted as £ = Z(-1) + DS
Levels Equation
Case 3. Unrestricted Constant and MHNo Trend

Wariable Coefficient Std. Errar t-Statistic Prokb.
LG 0.508321 0707678 0718294 04809
LMTLF 2109224 2056726 1.025525 0.3174
LMPAT 0.078969 0102031 0773970 0.4480

EC =LMNGDPF - (0.50833*LMNGD] + 2. 1092*LMNTLF + 0.0790*LMNPAT )




ECM Regression
Case 3 Unrestricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
C -1.024665 0187369 -5 522068 0.0000
CointEqgi-1)* -0.122457 0.021925 -5.585255 0.0000
F-squared 0.5875607 Mean dependent var 0.0116493
Adjusted R-squared 0.58571585 S.0D. dependentwvar 0.023575
S.E. of regression 0.015688 Akaike info criterion -5.395183
sSum squared resid 0005661 Schwarz criterion -5.29T6T3
Log likelinood 69.43979 Hannan-Cuinn criter. -5.368138
F-statistic 31.19507  Durbin-Watson stat 2030014
FProb{F-statistic) 0.000011
* p~value incompatible with t-Bounds distribution.
Bad) kol Sl e Sl gt 1(3) gl
Heteroskedasticity Test. Breusch-Pagan-Godfrey
F-statistic 0.178859 Prob. F(10,11) 0.9944
Obs*R-squared 3.076876 Prob. Chi-Square(10) 0.9796
Scaled explained SS 0.769112 Prob. Chi-Square(10) 0.9999
:(@) gl
Heteroskedasticity Test. ARCH
F-statistic 0.265174 Prob. F(1,18) 0.6129
Obs*R-squared 0.290360 Prob. Chi-Square(1) 0.5900
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F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. 10 {13
Asymptotic: n=1000
F-statistic 8. 664585 10%a 245 3.52
K 4 5% Z.86 4 .01
2 5% 3.25 4 .49
1% 274 5.06
Actual Sample Size 27 Finite Sample: n=35
10% 2696 2.898
5% 3276 4 63
1% 4 59 G6.368
Finite Sample: n=30
10% 2782 2.994
5% 3.354 A FF4
1% 4 FGE8 6.67
t-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 10 {1}
t-statistic -3.013989 10%a -2 57 -3.66
5% -2 .86 -3.849
2 5% -3.13 -4 26
1% -3.43 -4 6
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ARDL Long Run Form and Bounds Test
Cependent Variable: DILMGORP)

Selected Model: ARDL(1, O, 0, 0, 0)

Case 3 Unrestricted Constant and Mo Trend
Date: 12/03M19 Time: 17:07

Sample: 1990 2017

Included abservations: 27

Conditional Error Correction Regression

“ariable Coefficient Std. Error t-Statistic Frob.
C 5764094 2659860 2167067 0.0414
LMGODP-1)* -0. 476622 0157875 -3.018889 0.0065
LMGDI** 0.042303 0.043786 0867106 0.3957
LMTLF** 0.091952 0141220 0651127 0.5220
LMPAT _POS*™ 0.049147 00197038 2.493805 0.0211
LMPAT_MEG* -0.043017 0.021153 -2.033612 0.0548
* p~value incompatible with t-Bounds distribution.
**Variable interpreted as £ = Z(-1) + D(Z).
Levels Equation
Case 3 Unrestricted Constant and Mo Trend
“ariable Coefficient Std. Error t-Statistic Frob.
LGOI 0.088755 0076587 1.158873 0.25495
LMTLF 0.192925 0.247539 0779370 0.4445
LMPAT_POS 0.1032116 0.023340 4 417898 0.0002
LMPAT_MEG -0.090253 0.038346 -2.353629 00284

EC =LMNGDP - (0.083358*LMNGDI + 0. 1929*LNTLF + 01031 LNPAT_POS
-0.0903*LMFAT_MNEG )




EOW

Sample: 1990 2017

Included observations: 27

ARDL Error Correction Regression
Dependent Variable: D(LMNGDP)

Selected Model: ARDL(1, 0,0, 0, 0)
Case 3: Unrestricted Constant and Mo Trend
Date: 12/03M19 Time: 17:12

ECM Regression
Case 3. Unrestricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
C 5.T64094 0.801089 7.195320 0.0000
CointEqi-1)* -0 476622 0066367 -7.181568 0.0000
R-squared 0673522 Mean dependentvar 0.011046
Adjusted R-squared 0660463 S.D. dependentvar 0022796
S.E. of regression 0.013283 Akaike info criterion 5733412
Sum squared resid 0.004411 Schwarz criterion -5.637424
Log likelihood 7940107  Hannan-Cuinn criter. -5.704870
F-statistic 51.57491 Durbin-Watson stat 1.786394
Prob(F-statistic) 0.000000
* p~value incompatible with --Bounds distribution.
J?L,.:S\ pde e C’b’ :(7)‘;>..U.\
Wald Test:
Equation: Uintitled
Test Statistic Walue df Probability
t-statistic -4 6GF 0047 21 00001
F-statistic 21 808934 (1, 21) 00001
Chi-square 21 80934 1 Q0000
Full Hypothesis: C{(SMC{2=C{6WCI2)
Hull Hypothesis Summanry:
MHaoarmalized Restriction (= 0) YWalue Std. Err.
C{EWC2) - (Z(EWCTIZ2) -0.193369 0.0414086

Crelta method computed using analytic derivatives.
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Abstract:

Economic growth is the most important goal that governments in various countries seek
to achieve. The success and continuation of this process depends greatly on achieving high
levels of technological progress, which has become a crucial element in enabling countries to
excel economically and militarily. The main objective of this study is to measure and analyze
the impact of technological progress on growth in Algeria during the period (1990-2017),
using econometric methods and the Autoregressive Distributed Lag Models (ARDL), and
also the non-linear form of the (ARDL) model. The results of the two models showed that
technological progress has an important impact on economic growth, Therefore improvement
of funding for research and development (R&D) to encourage innovations are needed to
facilitate Algeria ’s sustained economic growth.

Keywords: economic growth, technological progress, Autoregressive Distributed Lag
Models (ARDL),(NARDL)

Résumé:

La croissance économique est l'objectif le plus important que les gouvernements de
divers pays cherchent a atteindre. Le succes et la poursuite de ce processus dépendent
largement de la réalisation de niveaux élevés de progres technologique, qui est devenu un
élément crucial pour permettre aux pays d'exceller économiquement et militairement.
L'objectif principal de cette étude est de mesurer et danalyser l'impact du progres
technologique sur la croissance en Algérie au cours de la période (1990-2017), a l'aide de
méthodes économétriques et des modeles de décalage autoregressif distribué (ARDL), ainsi
que la forme non linéaire du modele (ARDL). Les résultats des deux modeles ont montré que
le progreés technologique a un impact important sur la croissance économique. Par consequent,
une amélioration du financement de la recherche et développement (R&D) pour encourager
les innovations est nécessaire pour faciliter la croissance économique soutenue de 1 °Algérie.

Mots clés: la croissance économique, le progres technologique, Autoregressive Distributed
Lag Models (ARDL),(NARDL)




