Iy

Al il Agbias A @ i) B ALEU claupall gaiy (R&D) jghilly canyl o N ASalipal) Aidlal)
(2010-2025) 35ll ARDL gigai

The Dynamic Relationship Between Spending on Research and Development (R&D) and the Growth
of Start-Ups in Algeria: an Analytical Study Using the ARDL Model for the Period (2010-2025)
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Abstract: This study aims to analyze the dynamic relationship between research and development
spending and the growth of startups in Algeria during the period between 2010 and 2025, using the
Autoregressive Distributed Lag (ARDL) methodology. We relied on quarterly data for the study
variables in addition to a dummy variable (D-2020) in order to absorb the structural change that
occurred in emerging institutions in 2020.

The results showed a co-integration relationship between the study variables, as the study
model has a self-correction mechanism estimated at 7%, restoring the system to its balance when
any imbalance occurs in the short term. The results also revealed that financial spending on
research and development during the study period did not reach the level necessary to stimulate
innovation in emerging institutions, and any future and stable increase will inevitably lead to a
strong response in their growth. While the growth that occurred was a result of private sector-
directed credit, in addition to the structural reforms that took place in this sector.

Keywords: Research and Development , Start-Ups, ARDL.
Jel Classification Codes : O3 , H32 , HS.
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Series: Residuals
Sample 201141 202504
16 Observations 60
Mean -9.18e-16
12 Median -0.003410
Maximum 0.144657
3 Minimum -0.298541
Std. Dewv. 0.060340
Skewness -1.752252
a4 Kurtasis 1218213
larque-Bera 2414827
o N — . .-.- Probability 0.000000
-0.3 -0.2 -0.1 0.0 0.1
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Lall) Apalaiy) bl )all Alae

Eviews 12 ez e slazeVU iUl i) oo jieaall



e

JQES®

N

NN
N}

NN

EISSN: 2602-5183 * PISSN: 1033-2437 ~ 232 -221 ga.ga (2025) 01:3m) (12 :alaall | dpasl) dpabatiy) ciludll Lsa

(CUSUM OF SQURES) , izl o o) o511 ¢ gomell :03 S50

1.4
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-0.4
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—— CUSUM of Squares 5% Significance
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i) Jodhdt iyl izwly PP g ADF Lot mits :01 Jgur
doeadl PP ADF S
Sty JoW Bl ks | gl dis | oW1 3,81 s | (Sl s
P-value | P-value | P-value | P-value el

10y -— 0.0063 -— 0.0344 InsT

10y -— 0000 -— 0.0316 InRD

I1) 0.0035 0.9178 0.0045 0.764 InGDP

I1) 0.0113 0.8823 0.0153 0.845 InBPRVT

10y -— 0.0103 -— 0.0228 InNet

Eviews 12 ez e slazeVU iUl i) oo jieaall

Dependent Variable: LNST

Method: ARDL

Date: 01/25/26 Time: 13:19

Sample (adjusted): 201101 202504

Included observations: 60 after adjustments

Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (4 lags, automatic): LMRD LMGDP LMPRVT LMNET
02020

Fixed regressors: C

Mumber of models evaluated: 12500

Selected Model: ARDL(4, 0,0, 1,0, O)

Wariable Coeflicient Std. Error t-Statistic Prob.*
LMNST(-1) 1.084654 0.141797 7.649332 0.0000
LMNST(-2) -0.3zz2222 0.2045086 -1.575613 012186
LMNST(-3) -0.230998 0.210273 -1.098563 0.2773
LMNST(-4) 0.395588 0.163660 241713 0.0194
LMNRD 0.116550 0.117569 0.991331 0.3264

LMNGDP -0.216196 0.305152 -0.708487 0.4820
LMPRVT 1.336829 0.484633 2758439 0.0081
LMNPRYT(-1) -1.664333 0.536309 -3.103313 0.0032
LMMET 0.017110 0.018510 0.924344 0.3598

02020 0416274 0.098731 4216229 0.0001

c 7.048852 7.949809 0.886669 0.3796
R-squared 0988831 Mean dependentwvar 6121070
Adjusted R-squared 0988592 S.D.dependentvar 1764731
S.E. ofregression 0066212 Akaike info criterion -2 AZTTTT
Sum squared resid 0.214815 Schwarz criterion -2.043814
Log likelihood 83.83331 Hannan-Quinn criter. -2.277588
F-statistic 4186.311 Durbin-Watson stat 2180573

Prob(F-statistic) 0.000000

*Mote: p-values and any subsequent tests do not account for model
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Bounds Test jlz1:03 Jsur

F-Bounds Test Mull Hypothesis: Mo levels relationship

Test Statistic Yalue Signif. [{0) [{1)
Asymptotic: n=1000
F-statistic 4288840 10% 2.08 3
k 5 5% 239 3.38
2 5% 27 373
1% 3.06 415
Actual Sample Size 60 Finite Sample: n=60
10% 2204 321
5% 2589 3683
1% 3451 4 764
Eviews 12 oz Je bVl U slis] a1 yieaal)
Bounds Test jlz Jodond 2ol :04 Jgu
Iy | L0y | dgmadt s by gurnad| picd hod
4.15 1| 3.06 %1
373 | 2.7 %2.5
4.28884
3.38 | 2.39 %5
3 2.08 %10
Eviews 12 oz Je bVl U slis] a1 yieaal)
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Levels Equation
Case 2: Restricted Constant and Mo Trend
Variable Coefficient Std. Errar t-Statistic Prob.
LMRD 1.597055 1.058287 1.509085 01377
LMGDP -2.962483 5666578  -0.522799 0.6035
LMNPRNT -4 487707 3661020 1225808 02261
LMNMET 0234451 0.329808 0710871 04305
D2020 5704101 2427137 2350135 0.0228
C 95.58873 156.2246 0.618268 0.53493
EC =LNST - (15897 1*LNRD -2 8625*LNGDP -4 487 7*LNPRNVT + 02345
*LNMET + 5704102020 + 86 5887)

Eviews 12 oz Je bVl U slis] a1 yieaal)
Jushlt et B Wslaedt ps Jguond jasils 106 Jgur

Jul | Lgmoredl € ad | Slodaodl o | il
0.1377 1.509095 1.597055 | InRD
0.6035 | -0.522799 | -2.962483 | InGDP
0.2261 | -1.225808 | -4.487707 | InPRVT
0.4805 0.710871 0.234451 | InNet
0.0228 2.350135 5.704101 | D2020
0.5393 0.618268 96.5887 C
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ARDL Error Correction Regression
Dependent Variable: D(LMNST)
Selected Model: ARDL(4, 0, 0, 1,0, 0)
Case 2: Restricted Constant and Mo Trend
Date: 01/25/26 Time: 19:44
Sample: 201001 202504
Included cbservations: 60

ECM Regression
Case 2: Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
D{LMST(-1)) 0157632 0123206 1.279417 0.2068
D{LMST(-2)) -0.164590 0.133202 -1.2356836 0.2225
D{LMST(-3)) -0.395588 0.139337 -2.839077 0.0066
D(LMFPRWT) 1.336829 0.347239 3.849881 0.0003
CointEq(-1)* -0.072978 0.012572 -5.805000 0.0000

R-sguared 0.653468 Mean dependent var 0.086034
Adjusted R-squared 0.628266 S.D. dependentvar 0.102503
S.E. of regression 0.062496 Akaike info criterion -2 627777
Sum squared resid 0.214815 Schwarz criterion -2.453248
Log likelihood 83.83331 Hannan-Quinn criter. -2.5589509
Durbin-Watson stat 2180573

Eviews 12 oz Je bVl U slas] a1 yieaal)
(LM Test) sbasW 311 bLsyy) Lz :08Jgundl

Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 4 lags

F-statistic 0.914704 Prob. F(4 45) 04637
Obs*R-squared 4511596 Prob. Chi-Square(4) 03412

Eviews 12 oz e bVl U slis] a1 yieaal)
Heteroskedasticity Tests (sl yls ol et (09 Jodod!
Heteroskedasticity Test: ARCH

F-statistic 0571228 Prob. F(4,51) 0.6847
Obs*R-squared 2401338 Prob. Chi-Sguare(4) 06624
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