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*Philipe Aghion, et Peter Howitt,ibid ,p355
*Hotelling H. 1929 Stability in competition “, The Economic Journal, Volume 39, Number 153, pp. 41-57.
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*!'Chamberlin E. 1993, Monopolistic competition and Pareto optimality’*, Journal of Economic & Business Research,

volume 2, number 4. pp-17-26
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*?Aghion P. Bloom N. Blundell R. Griffith R. & Howitt P.2005, “ Competition and innovation: an mversed-U
relationship ©“, The Quarterly Journal of Economics, May, pp. 701-728.
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*Hamdi, M. T., & Yaiche, M. M. (2015y. Lanalyse théorique néoclassique du réle du progrés technique dans la
croissance économique: [apportdes modélesde la croissance endogéne/[Neoclassical theoretical analysis of the role of
technical progress in economic growth: the contribution of endogenous growth models/. Intemational Journal of
Innovation and Applied Studies, 113y, 663—675
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4 Crifo-Tillet. “ L analyse de I'innovation dans les modéles de croissance endogéne , Revue Frangaise d’Economie,
volume 14, numéro 14-2, pp. 189-221, 1999
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Viotti, E., & Macedo, M. (2003y. Indicadores de ciéncia, tecnologia e inova¢io no Brasil. Campinas: Editora
Unicamp.

**Nobelius, D. (2004y. Towards the sixth generation of R&D management. International Journal of Project
Management, 22(5y, 369-375
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*"Rothwell, R. (1994y. Towards the fifth-generation innovation process. International Marketing Review, 111y, 7-
31

**Edgerton, D., « The linear model’ did not exist : Reflections on the history and historiography of science and
research in industry in the twentieth centuryiy, the Science Industry NexusHistory, Policy, Implication, New York,
‘Waston 2004.
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*Yevs-Badillo, P., « Les théories de l'innovationrevisitées : une lecture communicationnelle et interdisciplinaire de
linnovation ? Du modéle « Emetteur » au modéle communicationnel », enjeux de de linformation et de la
communication, Vol. 1, No. 14, pp, 19-34, 2013.

*“Errabi, K., « Demand-Pull » ou « Technology-Push »: Survey de la littérature récente et nouveaux tests
économétriques », These de Doctorat de Sciences Economiques, Université Lumiéere, Lyon 2, 2009.

*"Barbieri, J. C. (2003). Organizagdes inovadoras: estudos e casos brasileiros. Rio de Janeiro: Editora FGV
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*2Gorden, R., P, McCann, « Innovation, agglomeration, and regional development », Journal of Economic
Geography, No. 5, pp. 523-543, 2005.

**Hessen, B. (1931y. Les racines économiques et socialesdes Principia de Newton. Rencontre entre Newton et M arx
a Londres en, 1931,.

**acob, S. (1966y. Invention and economic growth. J. Schmookler.—Cambridge Mass: Harvard University Press.
**Godin, B.,].-P. Lane, “Pushes and Pulls”: The Hi (story) of the Demand -Pull Model of Innovation », Project on
the Intellectual History of Innovation, N°13, Montréal, 2013.
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*"Cooper, R. G. (1994y. Perspective third-generation new product processes. Journal of Product Innovation
Management, 111y, 3-14

**Moraes, M. B., Campos, T. M., & Lima, E. (2019y. Models of innovation development in small and median -sized

enterprises of the aeronautical sector in Brazil and in Canada. Gestdo and Producio, 261y 1-15.
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*3 Nobelius, 2004

*Organisation for Economic Co-operation and Development — OECD. (1999). Managing national innovation
systems. Paris: OCDE.

“Wiotti, E& Macedo M. (2003y. Indicadores de ciéncia, tecnologia e inovagio no Brasil. Campinas: Editora Unicamp.
“Lobosco, A., Moraes, M. B., & Maccari, E. A. (2011y. Inovagio: uma anlise do papel da Agéncia USP de Inovacio
na geragio de propriedade intelectual e nos depdsitos de patentes da Universidade de Sio Paulo. Revista de
Administragio da UFSM, 3(4), 406-424
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“PNobelius, D. (2004y. Towards the sixth generation of R&D management. International Journal of Project
Management, 225y, 369-375
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Grar, Y., « Linnovation technologique comme outil pédagogique de développement de Ia formation dans le
systéme éducatif algérien. Cas de la wilaya de Tlemcen. », Thése en vue de 'obtentiondu titre de docteur en sciences

de gestion. Option : Marketing, Université Abou Bekr Belkaid de Tlemcen, 2015.
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*PTaquelmint, M-Z., M, Boukrif, « Les facteurs déterminants pour'émergence d une pratique de veille stratégique,
cas des entreprises laitiéres de la wilaya de Bejaia», Performance des entreprises publiques algériennes, No. 8, Bejaia,
2015.

“%Nasroun, N, Belattaf, N, « L ‘entrepreneuriat et l'innovation : les facteurs stimulant I'innovation dans les PME du

secteur agroalimentaire de Béjaia », Revue EcoNature, N° 02, 2015.
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mdustnelles algériennes. Revue d'économie industrielle, 1684y, 9-44.

SBENNACEUR, S., BEN YOUCEF, A., GHAZOUANI, S. ET M’HENNI, H. (2007). Evaluation des politiques
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*Bélaid, F., & Abderrahmani, F. (2013y. Electricity consumption and economic growth in Algeria: A multivariate

causality analysis in the presence of structural change. Energy Policy, 55, 286-295.
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Causality test. International Journal of Business and Management, 23y, 55.

*Boussalem, F., Boussalem, Z., & Taiba, A. (2014y. The relationship between public spending on health and
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Bara, A., & Mudzngir, C. (2016y. Financial innovation and economic growth: evidence from

Zimbabwe. Investment management and financial innovations, (13, Iss. 2), 65-75.
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Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

AGP Al @il Alaa) v
el g abWl (6 grned) s

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.766470 0.2202
Test critical 1%
values: level -4.323979

5%

level -3.580623

10%

level -3.225334
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 02/22/21 Time: 12:01
Sample (adjusted): 1991 2018
Included observations: 28 after adjustments
Variable Coefficient Std. Error  t-Statistic Prob.
GDP(-1) -0.229749 0.083048 -2.766470 0.0105
C 0.803095 0.289995  2.769343 0.0104
@TREND("1990") 0.001909 0.000636  3.002744 0.0060
R-squared 0.266228 Mean dependent var 0.004436
Adjusted R-squared 0.207526 S.D. dependent var 0.009867
S.E of regression 0.008784 Akaike info criterion -6.530797
Sum squared resid 0.001929 Schw arz criterion -6.388061
Log likelihood 94.43116 Hannan-Quinn criter. -6.487162
F-statistic 4.535258 Durbin-Watson stat 0.973262
Prob(F-statistic) 0.020870

Null Hypothesis: D(GDP)

Exogenous: Constant

Lag Length: O (Automatic

has a unit root

- based on SIC, maxlag=6)

oell g abBl JgW1 G wse V1

t-

Statistic Prob.*
Augmented Dickey-Fuller test statistic 3.330017 0.0233
Test critical 1% -
values: level 3.699871
5% -
level 2.976263
10% -
level 2.627420
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*MacKinnon (1996) one-sided p-values.
Dependent Variable: D(GDP,2)

Method: Least Squares

Date: 02/22/21 Time: 12:03

Sample (adjusted): 1992 2018

Included observations: 27 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
D(GDP(-1)) -0.532566  0.159929 -3.330017 0.0027

C 0.002979 0.001732 1.719597 0.0979
R-squared 0.307268 Mean dependent var 0.000459
Adjusted R-squared 0.279559 S.D. dependent var 0.009539
S.E of regression 0.008097 Akaike info criterion -6.723583
Sum squared resid 0.001639 Schw arz criterion -6.627595
Log likelihood 92.76836 Hannan-Quinn criter. -6.695040
F-statistic 11.08901 Durbin-Watson stat 2.210077
Prob(F-statistic) 0.002697
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Null Hypothesis: LK has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.146826 0.1155
Test critical values: 1% level -4.323979

5%

level -3.580623

10%

level -3.225334
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LK)
Method: Least Squares
Date: 02/22/21 Time: 12:05
Sample (adjusted): 1991 2018
Included observations: 28 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
LK(-1) -0.264675 0.084108 -3.146826 0.0042
C 2.617418 0.835304 3.133490 0.0044
@TREND("1990") 0.012479 0.003494 3.571537 0.0015
R-squared 0.340291 Mean dependent var 0.023820
Adjusted R-squared 0.287514 S.D. dependent var 0.068646
S.E of regression 0.057944 Akaike info criterion -2.757736
Sum squared resid 0.083936 Schw arz criterion -2.615000
Log likelihood 41.60831 Hannan-Quinn criter. -2.714101
F-statistic 6.447745 Durbin-Watson stat 1.801020

Prob(F-statistic) 0.005520
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Null Hypothesis: D(LK) has a unit root
Exogenous: Constant
Bandw idth: 4 (New ey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
- 0.0
Phillips-Perron test statistic  4.419372 018
Test critical values: 1% level 3.699871
5% level 2.976263
10% level 2.627420
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.004117
HAC corrected variance (Bartlett kernel) 0.004322
Phillips-Perron Test Equation
Dependent Variable: D(LK,2)
Method: Least Squares
Date: 02/22/21 Time: 12:07
Sample (adjusted): 1992 2018
Included observations: 27 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
D(LK(-1)) -0.824670  0.187125 -4.407053 0.0002
C 0.023555 0.013620 1.729411 0.0961
R-squared 0.437217 Mean dependent var 0.003446
Adjusted R-squared 0.414706 S.D. dependent var 0.087163
S.E of regression 0.066684 Akaike info criterion -2.506526
Sum squared resid 0.111168 Schw arz criterion -2.410538
Log likelihood 35.83810 Hannan-Quinn criter. -2.477984
F-statistic 19.42212 Durbin-Watson stat 2.090011
Prob(F-statistic) 0.000173

Null Hypothesis: L has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

Lq\.@.;&ﬁj:ﬁw\\/
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t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.572263 0.0011
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121

*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(L)

Method: Least Squares
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Date: 02/22/21 Time: 12:08
Sample (adjusted): 1991 2018
Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
L(-1) -0.051593 0.011284 -4.572263 0.0001
C 0.369591 0.078721 4.694959 0.0001
R-squared 0.445695 Mean dependent var 0.009683
Adjusted R-squared 0.424376 S.D. dependent var 0.006405
S.E of regression  0.004859 Akaike info criterion -7.747038
Sum squared resid 0.000614 Schw arz criterion -7.651881
Log likelihood 110.4585 Hannan-Quinn criter. -7.717948
F-statistic 20.90559 Durbin-Watson stat 2.553968
0.0001
Prob(F-statistic) 04

Null Hypothesis: PAT has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

PAT & g :)\g.vfﬂ\ Slely v

doed) 9 c‘a\ﬂb ‘5}:’...“.‘\ L

t- Pr
Statistic ob.*
- 0.
Augmented Dickey-Fuller test statistic 3.067172 1332
Test critical N
values: 1% level 4.323979
5% level 3.580623
10% level 3.225334
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PAT)
Method: Least Squares
Date: 02/22/21 Time: 12:09
Sample (adjusted): 1991 2018
Included observations: 28 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
PAT(-1) -0.467567  0.152442 -3.067172 0.0051
C 0.577458 0.166294 3.472505 0.0019
@TREND("1990") 0.016701 0.007112 2.348141 0.0271
R-squared 0.291663 Mean dependent var 0.050132
Adjusted R-squared 0.234996 S.D. dependent var 0.151783
S.E of regression 0.132756 Akaike info criterion -1.099653
Sum squared resid 0.440603 Schw arz criterion -0.956917
Log likelihood 18.39515 Hannan-Quinn criter. -1.056017
F-statistic 5.146976 Durbin-Watson stat 2.391005
Prob(F-statistic) 0.013428
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Null Hypothesis: D(PAT) has a unit root

Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.677787 0.0108
Test critical
values: 1% level -3.711457
5% level -2.981038
10% level -2.629906
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PAT,2)
Method: Least Squares
Date: 02/22/21 Time: 12:10
Sample (adjusted): 1993 2018
Included observations: 26 after adjustments
Coef Std. t- Pr
Variable ficient Error Statistic ob.
- 0.338 - 0.0
D(PAT(-1)) 1.245581 677 3.677787 012
- 0.204 - 0.6
D(PAT(-1),2) 0.093921 029 0.460332 496
0.05 0.033 1.760 0.0
C 9166 599 977 915
0.70 Mean dependent -
R-squared 2026 var 0.008200
Adjusted R- 0.67 S.D. dependent 0.2
squared 6115 var 58506
S.E of 0.14 Akaike info -
regression 7118 criterion 0.886992
Sum squared 0.49 -
resid 7808 Schw arz criterion 0.741827
145 Hannan-Quinn -
Log likelihood 3090 criter. 0.845190
27.0 Durbin-Watson 19
F-statistic 9395 stat 35808
0.00
Prob(F-statistic) 0001

Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend

PP g, ek Lo dyl gt Oyl :2.1

Bandw idth: 3 (New ey-West automatic) using Bartlett kernel

GDP . o) @\.-J\ Sl v
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Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.745962 0.2274
Test critical values: 1% level -4.323979
5% level -3.580623
10% level -3.225334

*MacKinnon (1996) one-sided p-values.
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Residual variance (no correction) 6.89E-05
HAC corrected variance (Bartlett kernel) 0.000147
Phillips-Perron Test Equation

Dependent Variable: D(GDP)

Method: Least Squares

Date: 02/22/21 Time: 12:03

Sample (adjusted): 1991 2018

Included observations: 28 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
GDP(-1) -0.229749  0.083048 -2.766470 0.0105

C 0.803095 0.289995 2.769343 0.0104
@TREND("1990") 0.001909 0.000636 3.002744 0.0060
R-squared 0.266228 Mean dependent var 0.004436
Adjusted R-squared 0.207526 S.D. dependent var 0.009867
S.E. of regression 0.008784 Akaike info criterion -6.530797
Sum squared resid 0.001929 Schw arz criterion -6.388061
Log likelihood 94.43116 Hannan-Quinn criter. -6.487162
F-statistic 4.535258 Durbin-Watson stat 0.973262

Prob(F-statistic) 0.020870

Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant
Bandw idth: 1 (New ey-West automatic) using Bartlett kernel

sl 5 QWL S5 G s

Ad]. t-Stal  Prob.*
Phillips-Perron test statistic -3.286207 0.0257
Test critical values: 1% level -3.699871
5% level -2.976263
10% level -2.627420
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 6.07E-05
HAC corrected variance (Bartlett kernel) 5.38E-05
Phillips-Perron Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 02/22/21 Time: 12:04
Sample (adjusted): 1992 2018
Included observations: 27 after adjustments
Coefficien Pr
Variable t Std. Error t-Statistic ob.
0.0
D(GDP(-1)) -0.532566 0.159929 -3.330017 027
0.0
C 0.002979 0.001732 1.719597 979
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R-squared 0.307268 Mean dependent var OOA?Sg
Adjusted R-squared 0.279559 S.D. dependent var 09503;8
S.E of regression 0.008097 Akaike info criterion 6.723583_,
Sum squared resid 0.001639 Schw arz criterion 6.62759':';
Log likelihood 92.76836 Hannan-Quinn criter. 6.69504(;
F-statistic 11.08901 Durbin-Watson stat 100273

Prob(F-statistic) 0.002697

Null Hypothesis: LK has a unit root
Exogenous: Constant, Linear Trend

Bandw idth: 3 (New ey-West automatic) using Bartlett kernel

K:JLJ\ U"B \/
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Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.086656 0.1287
Test critical
values: 1% level -4.323979

5% level -3.580623

10% level -3.225334
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.002998
HAC corrected variance (Bartlett kernel) 0.003481
Phillips-Perron Test Equation
Dependent Variable: D(LK)
Method: Least Squares
Date: 02/22/21 Time: 12:06
Sample (adjusted): 1991 2018
Included observations: 28 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
LK(-1) -0.264675 0.084108 -3.146826 0.0042
C 2.617418 0.835304 3.133490 0.0044
@TREND("1990") 0.012479 0.003494 3.571537 0.0015
R-squared 0.340291 Mean dependent var 0.023820
Adjusted R-
squared 0.287514 S.D. dependent var 0.068646
S.E of regression 0.057944 Akaike info criterion -2.757736
Sum squared resid 0.083936 Schw arz criterion -2.615000
Log likelihood 41.60831 Hannan-Quinn criter. -2.714101
F-statistic 6.447745 Durbin-Watson stat 1.801020
Prob(F-statistic) 0.005520

Null Hypothesis: PAT has a unit root
Exogenous: Constant, Linear Trend
Bandw idth: 7 (New ey-West automatic) using Bartlett kernel

300



Null Hypothesis: D(LK) has a unit root
Exogenous: Constant
Bandw idth: 4 (New ey-West automatic) using Bartlett kernel
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Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.419372 0.0018
Test critical values: 1% level -3.699871
5% level -2.976263
10% level -2.627420
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.004117
HAC corrected variance (Bartlett kernel) 0.004322
Phillips-Perron Test Equation
Dependent Variable: D(LK,2)
Method: Least Squares
Date: 02/22/21 Time: 12:07
Sample (adjusted): 1992 2018
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LK(-1)) -0.824670 0.187125 -4.407053 0.0002
C 0.023555 0.013620 1.729411 0.0961
R-squared 0.437217 Mean dependent var 0.003446
Adjusted R-squared 0.414706 S.D. dependent var 0.087163
S.E of regression 0.066684  Akaike info criterion -2.506526
Sum squared resid 0.111168 Schwarz criterion -2.410538
Log likelihood 35.83810 Hannan-Quinn criter. -2.477984
F-statistic 19.42212 Durbin-Watson stat 2.090011

Prob(F-statistic) 0.000173

Null Hypothesis: L has a unit root
Exogenous: Constant
Bandw idth: 6 (New ey-West automatic) using Bartlett kernel
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Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.674795 0.0000
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121

*MacKinnon (1996) one-sided p-values.
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Residual variance (no correction) 2.19E-05
HAC corrected variance (Bartlett kernel) 9.92E-06
Phillips-Perron Test Equation

Dependent Variable: D(L)

Method: Least Squares

Date: 02/22/21 Time: 12:08

Sample (adjusted): 1991 2018

Included observations: 28 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
L(-1) -0.051593  0.011284 -4.572263 0.0001

C 0.369591 0.078721 4.694959 0.0001
R-squared 0.445695 Mean dependent var 0.009683
Adjusted R-squared 0.424376 S.D. dependent var 0.006405
S.E of regression 0.004859 Akaike info criterion -7.747038
Sum squared resid 0.000614 Schw arz criterion -7.651881
Log likelihood 110.4585 Hannan-Quinn criter. -7.717948
F-statistic 20.90559 Durbin-Watson stat 2.553968
Prob(F-statistic) 0.000104

Null Hypothesis: PAT has a unit root
Exogenous: Constant, Linear Trend
Bandw idth: 7 (New ey-West automatic) using Bartlett kernel

PAT: Y cilgd v/
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Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.940915 0.1657
Test critical values: 1% level -4.323979

5% level -3.580623

10% level -3.225334
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.015736
HAC corrected variance (Bartlett kernel) 0.006157
Phillips-Perron Test Equation
Dependent Variable: D(PAT)
Method: Least Squares
Date: 02/22/21 Time: 12:10
Sample (adjusted): 1991 2018
Included observations: 28 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
PAT(-1) -0.467567 0.152442 -3.067172 0.0051
C 0.577458 0.166294 3.472505 0.0019
@TREND("1990") 0.016701 0.007112 2.348141 0.0271
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R-squared 0.291663 Mean dependent var
Adjusted R-squared 0.234996 S.D. dependent var
S.E of regression 0.132756 Akaike info criterion
Sum squared resid 0.440603 Schw arz criterion
Log likelihood 18.39515 Hannan-Quinn criter.
F-statistic 5.146976 Durbin-Watson stat
Prob(F-statistic) 0.013428

0.050132
0.151783
-1.099653
-0.956917
-1.056017
2.391005

Null Hypothesis: D(PAT) has a unit root
Exogenous: Constant
Bandw idth: 1 (New ey-West automatic) using Bartlett kernel

el 9 AWl J9W 34 s

Adj. t-Stat Prob.*
Phillips-Perron test statistic -7.476534 0.0000
Test critical values: 1% level -3.699871
5% level -2.976263
10% level -2.627420
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.019474
HAC corrected variance (Bartlett kernel) 0.020429
Phillips-Perron Test Equation
Dependent Variable: D(PAT,2)
Method: Least Squares
Date: 02/22/21 Time: 12:10
Sample (adjusted): 1992 2018
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(PAT(-1)) -1.388513 0.184145 -7.540339 0.0000
C 0.072062 0.029487 2.443867 0.0219
R-squared 0.694588 Mean dependent var 0.000321
Adjusted R-squared 0.682372 S.D. dependent var 0.257324
S.E of regression 0.145024 Akaike info criterion -0.952651
Sum squared resid 0.525798 Schw arz criterion -0.856663
Log likelihood 14.86078 Hannan-Quinn criter. -0.924108
F-statistic 56.85671 Durbin-Watson stat 1.859209
Prob(F-statistic) 0.000000

ARDL 35051 jlaty Joghlt subod! z3g00 :2 okl

ARDL Long Run Form and Bounds Test
Dependent Variable: D(GDP)

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

Case 2: Restricted Constant and No Trend
Date: 02/22/21 Time: 11:54

Sample: 1990 2018

Included observations: 25

Conditional Error Correction Regression

Coefficient  Std. Error t-Statistic
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Variable

Prob.



C
GDP(-1)*
LK(-1)
L(-1)
PAT(-1)
D(GDP(-1))
D(GDP(-2))
D(GDP(-3))
D(LK)
D(LK(-1))
D(LK(-2))
D(L)
D(PAT)
D(PAT(-1))
D(PAT(-2))
D(PAT(-3))

5.200811
-0.902217
0.189256
-0.586802
0.092407
0.466763
0.599155
0.638378
0.097522
-0.020420
0.070523
-0.167188
0.026060
-0.043019
-0.031316
-0.011512

1.555187
0.173252
0.039605
0.266894
0.032220
0.178374
0.203138
0.205699
0.029739
0.021673
0.020968
0.204451
0.014236
0.017024
0.013141
0.008031

3.344171
-5.207536
4.778562
-2.198634
2.867993
2.616768
2.949494
3.103459
3.279236
-0.942182
3.363390
-0.817740
1.830509
-2.526912
-2.383131
-1.433511

0.0086
0.0006
0.0010
0.0555
0.0185
0.0280
0.0162
0.0127
0.0095
0.3707
0.0083
0.4346
0.1004
0.0324
0.0410
0.1855

* p-value incompatible w itht-Bounds distribution.

Levels Equation

Case 2: Restricted Constant and No Trend

Jushad) oY Slades s 13 goukol)

Variable Coefficient  Std. Error t-Statistic Prob.
LK 0.209768 0.033906 6.186743 0.0002
L -0.650400 0.322658 -2.015754 0.0746
PAT 0.102422 0.039019 2.624969 0.0276
C 5.764476 1.854030 3.109161 0.0125
EC = GDP - (0.2098*LK -0.6504*L + 0.1024*PAT +5.7645 )
Test Statistic Value Signif. I(0) (1)
Asymptotic:
n=1000
F-statistic 7.986366 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Actual Sample Finite Sample:
Size 25 n=30
10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966

ARDL Error Correction Regression
Dependent Variable: D(GDP)
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Selected Model: ARDL(4, 3, 1, 4)

Case 2: Restricted Constant and No Trend

Date: 02/22/21 Time: 11:53
Sample: 1990 2018
Included observations: 25

ECM Regression

Case 2: Restricted Constant and No Trend

Variable Coefficient  Std. Error t-Statistic Prob.
D(GDP(-1)) 0.466763 0.116578 4.003888 0.0031
D(GDP(-2)) 0.599155 0.158439 3.781606 0.0043
D(GDP(-3)) 0.638378 0.165740 3.851689 0.0039
D(LK) 0.097522 0.017063 5.715247 0.0003
D(LK(-1)) -0.020420 0.015937 -1.281284 0.2321
D(LK(-2)) 0.070523 0.013976 5.046149 0.0007
D(L) -0.167188  0.120361 -1.389052 0.1982
D(PAT) 0.026060 0.007698 3.385306 0.0081
D(PAT(-1)) -0.043019  0.009439 -4.557622 0.0014
D(PAT(-2)) -0.031316  0.007006 -4.469978 0.0016
D(PAT(-3)) -0.011512  0.005236 -2.198639 0.0555
CointEq(-1)* -0.902217  0.118796 -7.594690 0.0000
R-squared 0.911128 Mean dependent var 0.006458
Adjusted R-
squared 0.835928 S.D. dependent var 0.007962
S.E of regression 0.003225 Akaike info criterion -8.329686
Sum squared resid 0.000135 Schw arz criterion -7.744626
Log likelihood 116.1211 Hannan-Quinn criter. -8.167415
Durbin-Watson stat 2.638894
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. I(0) I(1)
F-statistic 7.986366 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Heteroskedasticity Test: ARCH
F-statistic 0.623760 Prob. F(1,22) 0.4381
Obs*R-squared 0.661704 Prob. Chi-Square(1) 0.4160
Test Equation:
Dependent Variable: RESIDN2
Method: Least Squares
Date: 02/22/21 Time: 11:54
Sample (adjusted): 1995 2018
Included observations: 24 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
C 4.77E-06 1.67E-06 2.862128 0.0091
RESID"2(-1) 0.165739 0.209854 0.789784 0.4381
R-squared 0.027571 Mean dependent var 5.63E-06
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Adjusted R-

squared -0.016630 S.D. dependent var 6.13E-06

S.E of

regression 6.18E-06 Akaike info criterion -21.07048
Sum squared

resid 8.41E-10 Schw arz criterion -20.97231
Log likelihood 254.8458 Hannan-Quinn criter. -21.04443
F-statistic 0.623760 Durbin-Watson stat 2.023434

Prob(F-statistic) 0.438084

Breusch-Godfrey Serial Correlation LM Test jlz51:5 gt

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.645308 Prob. F(2,7) 0.2596
Obs*R-squared 7.994214 Prob. Chi-Square(2) 0.0684

Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 02/22/21 Time: 11:55

Sample: 1994 2018

Included observations: 25

Presample missing value lagged residuals setto zero.

Variable Coefficient  Std. Error t-Statistic Prob.
GDP(-1) 0.212121 0.295461 0.717933 0.4961
GDP(-2) -0.188158  0.352195 -0.534243 0.6097
GDP(-3) -0.065751  0.245026 -0.268343 0.7962
GDP(-4) 0.188715 0.220371 0.856351 0.4201
LK 0.013868 0.029110 0.476383 0.6483
LK(-1) -0.030491  0.040942 -0.744727 0.4807
LK(-2) -0.011236  0.029233 -0.384352 0.7121
LK(-3) 0.007745 0.020605 0.375904 0.7181

L 0.019914 0.203482 0.097868 0.9248
L(-1) -0.009879  0.215720 -0.045794 0.9648
PAT -0.007468  0.014738 -0.506719 0.6279
PAT(-1) 0.005526 0.011486 0.481095 0.6451
PAT(-2) -0.001434  0.010178 -0.140925 0.8919
PAT(-3) -0.001595  0.009404 -0.169588 0.8701
PAT(-4) -0.001533  0.007565 -0.202646 0.8452

C -0.375943  1.539644 -0.244175 0.8141
RESID(-1) -0.848708 0.470767 -1.802818 0.1144
RESID(-2) -0.423513  0.558470 -0.758346 0.4730
R-squared 0.319769 Mean dependent var 1.74E-15
Adjusted R-squared -1.332222 S.D. dependent var 0.002374
S.E. of regression 0.003625 Akaike info criterion -8.235009
Sum squared resid 9.20E-05 Schw arz criterion -7.357418
Log likelihood 120.9376 Hannan-Quinn criter. -7.991602
F-statistic 0.193566 Durbin-Watson stat 2.192901
Prob(F-statistic) 0.997311

306



*(—a Ll

83glaall Blgdl Silm ol (08T 1 £ germadl g B35laedl Blgll S AN g gemall Lzl 16 Goukal)

10.0

7.5 ]

5.0

2.5 |

0.0

-2.5 |

-5.0

-7.5 |

-10.0

1.6

2010 2011 2012 2013 2014 2015 2016 2017 2018

5% Significance

1.2 ]

0.8 |

0.4 ]

0.0

2010 2011 2012 2013 2014 2015 2016 2017 2018

— CUSUM of Squares -———- 5% Significance

307



2018-1990 55 I 1! Blod il B dulys o3LadYl godl Jo byl KW
o
wdazsly 2018 5 1990 (o Lol srall I s341 3 oslas) sadl e Y 25U amg LY ol ol
o sl ARDL aejll auad olmild 3100 a2V 5 gad Uibg otk e 3 989 il LS 88 L) e 2yl
sl i Lol o A 3 ool sadly S cp Ll dpb ©MW L Pesaran and al s
e iRy gme B gy e ol Gy Sl V) s daS Gy el el QSN el Y1 ol 2

Bglise ey Sy Joglall (slbly jeadl) sl & (e3laBVl sadl e V) el el JKas STsealasVl sodly KV
ARDL (St Ol pes S Olelp cs3badyl sadl ¢S 1dabidod) LS

L’impact de I’innovation sur la croissance économique étude économeétrique le Cas de
I’Algérie 1990-2018
Résumé :

Notre travail de recherche porte sur I'impact de I'innovation sur la croissance économique le Cas de
L'Algérie sur la période qui s’étale entre 1990 — 2018.

Pour ce faire cette recherche s’est appuyée sur 'analyse de la relation de co-intégration et sur le
modele de correction d'erreur selon le modéle ARDL (Autoregressive Distributed Lagy afin de mesurer a
long terme la relation entre I'innovation et la croissance économique en Algérie a travers les indicateurs
de croissanceet d'innovation.

Les résultats des tests des variables ont révélé I'existence d’une relation significative est positive entre
I’innovation et la croissance économique.L'analyse a montré aussi I'impact des brevets sur la croissance
économiques a court et a long terme mais avec des valeurs diftérentes.

Mots clés: L’innovation; Croissance Economique ; Innovation output ; Brevets d’innovation ;

ARDL

The impact on the economic growth’s innovation of the Algerian case in the era

extending from 1990 to 2018.
Abstract:

This work is targeted towards the study of the impact on the economic growth’s innovation of the
Algerian case in the era extending from 1990 to 2018.

To carry out this research, the intent was based on the analysis of the co-integration and on the
correction’s model relatively to the model of ARDL (Autoregressive Distributed Lagy and that in order
to measure, ata long term run, the relation between the innovation and the economic growth in Algeria,
through the indicators of growth and innovation.

The tests’ results variables revealed the existence of a significant positive relation between the analysis
and the economic growth. The analysis also showed the impact of the patents on the economic growths
at a shortand along term run with different values.

Key words: Innovation; Economic Growth; Innovation output;Innovation Patents; ARDL



