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impact of research and development indicators on the economic growth in Algeria
(standard and analytical study during 1990-2019)
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Abstract:

This study try to measure the impact of research and development indicators on
economic growth in Algeria during 1990-2019, it was divided into two parts. An
analytical part; which includes both of the development of research and development
indicators and the economic growth indicator in Algeria, an applied section where we
used the ARDL model.

The study concluded that there is a short-term and long-term equilibrium
relationship with a positive significant effect between the index of enrollment in higher
education on the GDP, as well as the existence of a short-term equilibrium relationship
only with a positive significant effect between each of the index of the number of patents
and the percentage of advanced technology exports on the GDP Total.

Keywords: research and development indicators, economic growth, ARDL model, gross
domestic product
Jel Classification Codes : 123 ; 040 ; C49.
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LS 0.05 Aopmll &oall o0 J5T (29 0.000 Aoyall J i Abias] Allez>| d3 10a ) 28LYL
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Method: ARDL

Fixed regressors: C

Dependent Variable: LGDP

Date: 02022 Time: 22:57

Sample (adjusted): 1984 2019

Included observations: 28 after adjustments

Maximum dependent lags: 4 (Automatic selection)

Meodel selection method: Akaike info criterion (AIC)

Dynamic regressors (4 lags, automatic): LHE LINVE LXTECH

Mumber of models evalulated: 500
Selected Model: ARDL(4, 4, 4, 3)

Variable

Coefficient Std. Ermor t-Sratistic Prob."

LEOR(-1)
LGOR(-2)
LEOR(-3)
LGOR(-4)

LHE
LHE(-1}
LHE(-2)
LHE(-3
LHE(-4]

LINVE
LIMVE(-1)
LIMVE(-2)
LIMVE(-3)
LINVE(-4)
LXTECH

LXTECHI-1)

LXTECHI-2)

LXTECHI-3)

—
L]

0337604 0.250486 1.201385 0.2343
0403287 0.222908 1.754167 0.1228
0390787 0.203303 1.986453 0.0200
-0.500985 0199731 -2.508300 0.0405
0201928 0.0&3850 3.182574 0.0159
-0.081702 0072527 -1.027340 0.3354
0221817 0.087820 2525801 0.0395
-0.025653 D.0e8836  -D.2502E8 0D.8029
-0.080020 0.066774  -1.108360 0.2698
0.010204 0.013132 0.784623 04524
-0.001385 0.013312  -D.1040328 0.e201
-0.022523 0.017831 -1.277505 0.2422
-0.023314 D.O1G7ET  -1.390481 0.2070
-0.030354 0.014704  -2.6080143 0.0325
0.001851 0.0065821 0281247 0.7a61
0015728 0.010285 1.520270 0.1700
-0.018645 0.008753  -2.130042 0.0707
-0.038410 0.010918  -3.334800 0.0125
1.881368 1.061184 1.772880 0.1125

R-squared
Adjusted R-sguared
S.E. of regression
Sum sguared resid
Log likelihood
F-statistic
Prob(F-statistic)

0.990754 Mean dependent var 5.5253098

0888121 5.D. dependent var 0115104
0.003412 Akaike info criterion -8.373463
B 15E-058 Schwarz criterion -7 454085
127.8550 Hannan-Quinn criter. -8.1087 18
1570.883 Durbin-Watson stat 3.024269
0.000000

selection.

"Mote: p-values and any subsequent tests do not account for model

Eviews10 mebiy cilayies (e lelin o> Ll 3Ll (0 2 yuuall
Slasi¥l Azl Wiy sl mumiad 7 3gad yuds i ((Bounds test) sguzl Lasl -3-3 —I

d>gi S 13 L 38,2l (Bounds test) souxll jLus | ae j9,bl o Y g 3okl ela 1A

376 2023 olg> — 01 saall / 08 slell  ISSN:2507-7244 ® Aaliwd | dxaiilly laiic¥ly Jugail! dlzea



o 3 B GILRTBYI gald! ole pglailtly Eomad| D pdige yST .o el (9.6 w0
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(102 Lo 2018 (9,519 Hilsgs
i all Ao HLas | e sguxdl jLas| aga, i(bounds test) sgusdl jlas| mls-1-3-3 -1
ond )

{HD;J;E'-EL}L EERTILPENPPR

H: =¥ alLdsue s
sedzll e amdl e JBT gl hid Aolas] ol Lo 13) puall dunyd ady @i
QU Joandl § ometoga LYl L5 (L5 (a Aoyl
:(Bounds test) 5.zl Lo Bl :(3)Jguzd!

ads e pial Aoul dilanyl ddlas] jLasil
3 8785704  diliax| s

paall Azl sl
=l axll 0 (Spia digiall
3.77 2.72 10%
4.35 3.23 5%
5.61 4.29 1%
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ARDL Error Correction Regression
Dependent Variable: D(LGDOP)
Selected Model: ARDL(4, 4, 4, 3)

Case 3: Unrestricted Constant and Mo Trend

Diate: 09420022 Time: 21:.07
Sample: 1990 2019
Included observations: 26

ECM Regrassion
Case 3: Unrestricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
cC 1.881369 0264419 7.115103 0.0002
D{LGDP-1)) -0.302098 0162472  -1.859386 0.1053
D{LGDP-2)) 0101198 0109238 0.926404 0.3851
D{LGDP-3)) 0.500985 0123100 4 069754 0.0048
DiLHE) 02019249 0.044946 4. 492711 0.0028
Di{LHE-1)) 0116144 0.047158  -2.462887 0.0433
Di{LHE-2)) 0105673 0.041576 2 5416497 0.0386
Di{LHE(-3)) 0.080020 0.051776 1.5455602 0.1661
D{LINVE) 0.010304 0.008455 1.218733 02624
DiLIMNVE-1)) 0.085191 0.012047 7.071471 0.0002
DiLINVE-2)) 0062668 0.015440 4058872 0.0048
DiLINVE-3)) 0.039354 0.0108949 3.610953 0.0086
Di{LXTECH) 0.001951 0.005445 0.358378 0.7306
D{LXTECHI(-1)) 0.055055 0.008098 6.798324 0.0003
D{LXTECHI-2)) 0.036410 0.0090849 4 006041 0.0052
CointEq(-1)* -0.360208 0.050838  -7.085480 0.0002
R-squared 0.939932 Mean dependentvar 0.013425
Adjusted R-squared 0849329 5.0 dependentwvar 0.007367
S.E. of regression 0.002855 Akaike info criterion -8.604233
Sum squared resid 8.15E-05 Schwarz criterion -7.830019
Log likelihood 127.8550 Hannan-CQuinn criter. -8.381287
F-statistic 10.43180 Durbin-Watson stat 3.024269

Prob(F-statistic) 0.000342
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: Long run Jsshall ua¥l § ARDLz 39 yods ilu-2-4-3 I
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il uaYl S ARDL Ti90d pauds é\.‘c’a :(6) Jguzt!
Variable Coefficient Std. Error t-Statistic Prob.
LHE 0656210 0143400 4 576091 0.0026
LIMNYE -0.211745 0188126 -1.125548 0.2975
LXTECH -0.103760 0.075049 -1.382566 0.2093

EC = LGDP - (0.6562*LHE -0.2117*LINVE -0.1038*LXTECH )
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Heteroscedasticity Test Breusch-Pagan-Godfrey :§!gd! dludu ol jLas!

Sl Wslae Gloed Glalid il LoL,) &S amgs ¥ :(HO)auadl 21

0.0606 Prob F(18.7) 3.21220 F-Statistique

0.1833 Prob Chi-Square 23.19221 Obs* R-Squared

Normality test Jarque-Bera  aslgdeatl o LasSIU el a3l 5Las |

Lagds Layjgs de g Blodl ((HO)padl 2,

0.731162 | Prob | 0.626242 | Jarque-Bera
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( Brown, R L, Durbin, & J.M. Evans, 1975, p149).La ol Llanul

«Cumulative Sum of Recursive Residual (CUSUM) » saglall @lsld oS1A1 goazll jLasl-

«Cumulative Sum of Squares of Recursive ssslall 3lgdl clay,l (<SIAN poezll jLasl-

.Residuals (CUSUMSQ) »

izt 9 « ARDL dzil &slas ladss Lasls olhlas¥ sda Jis of lahdl oo iSOl oy lsl g

e 3l a3l lgzmald 1A a7 3sedd lasdl mumsa apad Byuall cMlelaall S 512201

e dopadl sgaxdl Jsls CUSUM of Squares s CUSUM wllas! oo JSI Giledl JSAI1 289 13)

e 2yl Lagly cobiledl § ASea sl i Ja 28l op)las¥l cpils Gubaty agdin% 5 Syius

adll g Lshall U2¥ 3 clalall alewdly sl yail

(b LS @ldl oS [Eviews10 el ilazudlyg

CUSUM of Squares ylas| :(7) JSCad! CUSUM s | :(6) Jscad! |

S O T L B B LSy o e | s 26 | W 2is | 2

|— CUSUM of Squarss ----- 5% Significance ‘ | — CUSUN - 5% Significance
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