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Abstract:

This study aimed to measure the impact of investment in the higher education sector on
economic growth in Algeria during the period (1990-2023), using the Autoregressive
Distributed Lag (ARDL) model to assess short- and long-term effects. Government spending
on the higher education and scientific research sector was used as an indicator of investment
in this sector. The results of the model estimation in the short term indicate that there is no
effect of spending on higher education on economic growth. Likewise, the long—term model
estimation results show that while the effect of spending on higher education on economic
growth is positive, it is not significant and lacks statistical relevance. Overall, these results
indicate that investment in the higher education sector is ineffective as a tool for stimulating
economic growth in Algeria in the long run. This highlights the need for structural reforms in
higher education policies to ensure the desired economic impact. reforms in higher education
policies are necessary to ensure the desired economic impact.

Keywords : Investment in higher education, economic growth, ARDL model, Algeria.
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L) Al jal) & piiar (1) Galal)

LNGDP

LNK

LNL

LNSHE

1990

13.22816380096848

11.91772369276314

15.71930770093098

8.086410275323782

1991

13.64649998704763

12.29408351369538

15.75758306697551

8.779557455883728

1992

13.86258498443053

12.55602508176305

15.78886256831893

9.112044178466979

1993

13.96908964323391

12.66001037056959

15.82056268404274

9.364628213824872

1994

14.21529288789839

12.95654488539116

15.85306039256033

9.566105932551176

1995

14.50394667502036

13.2707834213157

15.88317755091682

9.733718403601234

1996

14.75941645967296

13.36828554360287

15.91391589482683

9.881190817537518

1997

14.83803339365692

13.36625025898353

15.93978348580097

9.96555809321376

1998

14.85596396853022

13.49915458280384

15.96588144495477

10.12680458880095

1999

14.99052756020752

13.57953376169056

15.99343224977926

10.45902406008076

2000

15.23221627042378

13.65607979634024

16.02035414788151

10.56367438490112

2001

15.33886909532364

13.95753775879004

16.04622729207441

10.7605005676099

2002

15.40509672189577

14.10031574615007

16.07033002177363

10.98093059551038

2003

15.55372120856522

14.21121821661646

16.09305349728558

11.13140889269597

2004

15.70611259711775

14.36293287823808

16.11563562758051

11.10491349636448

2005

15.87525704406189

14.4822757747834

16.13694900430711

11.27303470879903

2006

16.00623125305905

14.62659187387558

16.15828282001953

11.35825710950539

2007

16.10531137928551

14.83229654930806

16.17938790867983

11.55645839597938

2008

16.2707904715366

15.06814237500252

16.20116126197529

11.76904069095847

2009

16.20612145490956

15.25869740868051

16.22292249423837

11.95221726461879

2010

16.39759806099791

15.39859792419529

16.2509886648625

12.06383951378017

2011

16.58338003707278

15.46114210657359

16.26539338863897

12.58259523045784

2012

16.68408025770057

15.55621249448449

16.27776447776929

12.53240045096197

2013

16.71863591959068

15.68435729492945

16.28745134642055

12.48590844004368

2014

16.77321718398951

15.82127864845709

16.29482962625324

12.50892162426071

2015

16.75356207539898

15.9051400260316

16.30503843010368

12.61264927566878

2016

16.80035118226391

15.96533378960939

16.31610697706669

12.65122629964845

2017

16.86343937785093

15.98414428444282

16.32978100716323

12.64687796339348

2018

16.93716355508266

16.04577578687838

16.34238702327389

12.65504091222374

2019

16.95491446889187

16.03542487627325

16.35451208653482

12.66771919521107

2020

16.85536133856564

15.91605327072216

16.30431933454318

12.80568667942672

2021

17.04049592153486

15.99402541722807

16.32699235620265

12.83157931475183

2022

17.28248091725896

16.09100108598857

16.38202346168083

12.89947496353979

2023

17.33117478650556

16.2168997200169

16.39377305484947

13.30246021300691
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ADF 53l jda LA milil: (2) (@alal

UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root
At Level

With Constant t-Statistic
Prob.

With Constant & Trend t-Statistic
Prob.

Without Constant & Trend t-Statistic
Prob.

LNGDP
-4.0861
0.0033
*k%k
-2.8787
0.1819
no
6.1119
1.0000
n0

At First Difference

With Constant t-Statistic
Prob.

With Constant & Trend t-Statistic
Prob.

Without Constant & Trend t-Statistic
Prob.

d(LNGDP)
-4.8023
0.0005
*k%k
-5.7832
0.0002
*kk
-3.1811
0.0024

*kk

LNSHE
-3.4732
0.0153
*%
-3.5708
0.0482
*%
4,9283
1.0000
no

d(LNSHE)
-5.4135
0.0001
*k%k
-5.2903
0.0008
*kk
-3.5623
0.0008

*kk

LNK

-4.0993
0.0032

*kk
-0.9557
0.9364

n0
2.5107
0.9961

n0

d(LNK)
-3.9308
0.0050
*k%k
-4.3496
0.0083
*kk
-2.5745
0.0118

*%

LNL

-4.3303
0.0018

*kk
1.4110
0.9999

9[0]
7.2383
1.0000

n0

d(LNL)
-4.4580
0.0013
*k%k
-5.2342
0.0010
*kk
-1.9808
0.0471

*%
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ARDL 48,k aladicdy zdgalll pall gilils (3)caalal)

Dependent Variable: LNGDP

Method: ARDL

Date: 05/19/25 Time: 10:52

Sample: 1994 2023

Included observations: 30

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): LNK LNL LNSHE
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 500

Selected model: ARDL(2,0,4,0)

Variable Coefficient Std. Error t-Statistic Prob.*
LNGDP(-1) 0.632091 0.176008 3.591271 0.0018
LNGDP(-2) -0.477763 0.183324 -2.606120 0.0169

LNK -0.031704 0.093223 -0.340093 0.7373
LNL 3.468173 0.931212 3.724365 0.0013

LNL(-1) -2.755192 1.272653 -2.164921 0.0427

LNL(-2) 1.433236 1.417868 1.010838 0.3242

LNL(-3) 0.029271 1.324168 0.022105 0.9826

LNL(-4) 1.625973 1.158699 1.403274 0.1759

LNSHE 0.119545 0.097551 1.225457 0.2346

C -48.72983 19.10363 -2.550815 0.0190
R-squared 0.997397 Mean dependent var 16.06129
Adjusted R-squared 0.996226 S.D. dependent var 0.898122
S.E. of regression 0.055178 Akaike info criterion -2.695309
Sum squared resid 0.060892 Schwarz criterion -2.228243
Log likelihood 50.42963 Hannan-Quinn criter. -2.545891
F-statistic 851.4612 Durbin-Watson stat 2.333674
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent test results do not account for model selection.
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Bounds Test- sl JLid) milil: (4) @l

Bounds Test

Null hypothesis: No levels relationship
Number of cointegrating variables: 3
Trend type: Rest. constant (Case 2)
Sample size: 30

Test Statistic Value
F-statistic 5.112413

Bounds Critical Values

10% | 5% | 1%
Sample
Size 1(0) (1) 1(0) (1) 1(0) (1)
30 2.676 3586 | 3272 4306 | 4614  5.966
Asymptotic 2.370 3200 | 2.790 3670 | 3.650  4.660

*1(0) and I(1) are respectively the stationary and non-stationary bounds.
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Uadll graaaali rigal il ilii; (5) (galal)

Dependent Variable: D(LNGDP)

Method: ARDL

Date: 05/19/25 Time: 10:52

Sample: 1994 2023

Included observations: 30

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): LNK LNL LNSHE
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 500

Selected model: ARDL(2,0,4,0)

Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.845672 0.152691 -5.538455 0.0000
D(LNGDP(-1)) 0.477763 0.151532 3.152879 0.0043
D(LNL) 3.468173 0.627910 5.523360 0.0000
D(LNL(-1)) -3.088480 0.934170 -3.306121 0.0030
D(LNL(-2)) -1.655244 0.786504 -2.104559 0.0460
D(LNL(-3)) -1.625973 0.797116 -2.039819 0.0525
R-squared 0.771571 Mean dependent var 0.112070
Adjusted R-squared 0.723982 S.D. dependent var 0.095875
S.E. of regression 0.050370  Akaike info criterion -2.961976
Sum squared resid 0.060892 Schwarz criterion -2.681736
Log likelihood 50.42963 Hannan-Quinn criter. -2.872325
F-statistic 16.21314 Durbin-Watson stat 2.333674

Prob(F-statistic) 0.000001

* p-values are incompatible with t-Bounds distribution.
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Jashll Ja¥l & ABal) ks iliiz (6) Ggalall

Variable * Coefficient Std. Error t-Statistic Prob.
LNK -0.037490 0.110434 -0.339482 0.7370
LNL(-1) 4.495193 0.953667 4.713585 0.0001
LNSHE 0.141361 0.125425 1.127057 0.2700
C -57.62259 13.61962 -4.230852 0.0003
Note: * Coefficients derived from
the CEC regression.
sUad S0 Jals YY) JLEA) ity (7) (galal
Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags
F-statistic 0.798376 Prob. F(2,18) 0.4654
Obs*R-squared 2.444414  Prob. Chi-Square(2) 0.2946
sladl) clifl cild Ladl: (8) caalal)
Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity
F-statistic 0.753880 Prob. F(9,20) 0.6580
Obs*R-squared 7.599338 Prob. Chi-Square(9) 0.5750
Scaled explained SS 4.287951 Prob. Chi-Square(9) 0.8915
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P Series: Residuals
Sample 1994 2023
8 Observations 30
6 Mean 1.16e-14
Median 0.011584
Maximum 0.092921
A Minimum  -0.125876
Std. Dev. 0.045823
") . Skewness -0.438594
. Kurtosis 3.539139
0 - - Jarque-Bera  1.325162
r0.15 -0.10 -0.05 0.05 0.10 Probability 0.515519




