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Abstract:

This research aims to examine the relationship of higher
education identified by university graduates with growth The
economy identified by the gross domestic product during the period
from 1990 to 2021 in Algeria, and to achieve the goal of this study
the general concepts related to the study variables were presented
theoretically And As for the applied side, it relied on the
autoregressive method (var) to measure the reciprocal relationship
between higher education and economic growth, The results of the
study concluded that there is no relationship between higher
education and economic growth.

Keywords: higher education, economic growth, vector
autoregressive model (var)
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Mull Hypothesis: DIP has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2957177 1.0000
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
*MacKinnon (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D(DIP)
Method: Least Squares
Date: 05M7I23 Time: 16:42
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
DIP{-1) 0.099968 0.033805 2 957177 0.0064
CHDIP{-1)) -0.411073 0192121 -2.139664 0.0416
C 4234 428 5400772 0.784041 0.4398
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Exogenous: Constant

Mull Hypothesis: D(DIP) has a unit root

Lag Length: 0 {Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.989038 0.0000
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2 621007
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{DIP,2)
Method: Least Squares
Date: 0614423 Time: 13:03
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Wariable Coeflicient Sid. Error t-Statistic Frob.
CHDIP-1)) -1.130662 0.188789 -5.959038 0.0000
c 15122.95 4454 157 3.35876309 0.0021
R-s=quared 0.561800 Mean dependentwvar 9111667
Adjusted R-squared 0.545942 5S.D. dependent var 30735.29
S.E. of regression 20710.67 Akaike info criterion 2277903
Sum squared resid 1.20E+10 Schwarz criterion 2287244
Log likelihood -339.6854 Hannan-Quinn criter. 2280891
F-statistic 35.86858 Durbin-Watson stat 1.909093
FProb(F-statistic) 0.000002
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Mull Hypothesis: GDP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SI1C, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.785528 0.8093
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619150
*MackKinnon {1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05M7/23 Time: 16:45
Sample (adjusted). 1991 2021
Included observations: 31 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.041437 0.052750 -0. 785528 0.4385
C 7.BB4616 6.685057 1176447 0.2490
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Frull Hypothesis: DOGEDP) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxiag=7>)
t-Statistic Frob.=
Augmented Dickey-Fuller test statistic -5.205210 0.0002
Test critical values: 1% level -3 670170
5% level -2 9632972
10% level -2 8621007
“Mackinnon (1996) one-sided p-valuas.
Augmented Dickey-Fuller Test Equation
Cependent Variable: DGO, 2)
Method: Least Squares
Date: 05M4/22 Time: 13:23
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -0.974205 0187160 -5 205210 0. 0000
(o 3.839336 2. 322888 1.155421 02577
R-s=qguaresd 0. 491730 Mean dependent var 1. 145333
Adjusted R-squared 0. 473629 S D dependent var 24 77978
S E. ofregression 17 97808 Akaike info criterion 8.680524
Sum squared resid 9049 922 Schwarz criterion 8. 7732938
Log likelihood -128.2079 Hannan-CQuinn criter. g.710408
F-statistic 27 09421 Durbin-VWatson stat 1.975966
Frob(F-statistic) O.000016
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WAR Lag Order Selection Criteria
Endogenous variables: DIFP GDP
Exogenous variables: C

Date: 05M18/23 Time: 18:22
Sample: 1990 2021

Included cbservations: 28

Lag LoglL LR FFPE AlC sSC HC

0 -508.1021 MA 229e+13 36.43587 36.53102 36.46496
1 -435.1411 120.2875* 1.66e+11* 31.51008* 31.79555* 31.59735
2 -431.7619 5551592 1.75e+11 31.55442 32.03021 31.69987
3 -420.7473 2021924 2.04e+11 21.69623 22.36234 21.80987
4 -428.5042 1.686963 255e+11 31.89316 3274958 3215488

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AlIC: Akaike information criterion

SC: Schwarz information criterion

HC: Hannan-Cluinn information criterion
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Date: O5/21/23 Time: 16:23
Sample (adjusted) 1992 2021

Included observations: 30 after adjustments
Trend assumption: Linear deterministic trend
Series: GDF DIP

Lags interval (in first differences) 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo, of CE(s) Eigenvalue Statistic Critical WValue Prob. ==
Mone 0.313664 11 40120 15 49471 o.1880
At most 1 0002546 Q109575 2.8414606 07406

Trace test indicates no cointegration at the 0.05 level
* denotes rejection ofthe hypothesis atthe 0.05 level
MackKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 005

Mo of CE(s) Eigenvalue Statistic Critical value Prob **
Mone 0.21265664 11.29162 14. 26460 o.1402
At most 1 0002546 Q109575 2.8414606 07406

Max-eigenvalue test indicates no cointegration atthe 0.05 |level
* denotes rejection of the hypothesis atthe 0.05 level
MacKinnon-Haug-Michelis (1999) p-values
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WAR Lag Order Selection Criteria

Endogenous variables: DD DSODP
Exogenous variaoles:

o
Drate: O6/1A/23 Time: 1514
Sample: 1990 2021
Included observations: 27

Lag Logl L= FFRPE A =S HCy

A — 2T 9QOZ2TF L PN 2 69e+11 =21 99279 22 184F7F* 22 04987
= —ADD DAGT 2. 536109 Z 3=+ =M. 87012 Iz 25403 31 . 9sa29=
3 —A20. 53205 2.514020 Z2.88=+11 32,0470 3I2.82263 3221796
<4 —A1TFT OTFT51 5 00328592 S O0d4e+~11 22 07954 22 84754 22 30798

= indicates lag order selected by the criterion

LR seguential modified LR test statistic feach test at 5% level)
FPE: Final prediction error

AC: Akaike information criterion

= Schwarz imformation criterion

Ho: Hamnnan Cruinn information criterion
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YWector Autoregression Estimates
Date: 06M5/23 Time: 22:51
Sample (adjusted): 1993 2021

Included observations: 29 after adjustments

Standard errors in () & t-statistics in [ ]

DDIF DGDOP

DOIP(-1) -0.099354 -0.000210
(0.19847) (0.00017)
[-0.50060] [1.23192]
DDIP(-2) 0.344530 0000224
(0.21784) (0.00019)
[1.58159] [1.20164]
DGDP(-1) 219.0438 0136804
(238.532) (0.20532)
[0.891449] [0.66629]
DGEDP(-2) 0.973985 -0.116572
(240.820) (0.20643)
[ 0.00404] [-0.56472]
C 10344 .81 4 014317
(5616.07) (4.81397)
[1.84200] [0.83389]
R-squared 0.123564 0.1395815
Adj. R-squared -0.022509 -0.003550
Sum 5q. resids 1.06E+10 TT87.525
S.E. equation 21014.69 18.01333
F-statistic 0.845907 0875241
Log likelihood -327.0415 -122.2475
Akaike AlC 2289942 8775687
Schwarz SC 2313516 9011428
Mean dependent 1385579 3 966897
3.0. dependent 2078210 17.898145
Determinant resid covariance (dof adj.) 1.43E+11
Determinant resid covariance 9.81E+10
Laog likelinood -448 2882
Akaike information criterion 31.67505
Schwarz criterion 3214653

Mumber of coefficients 10
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Inverse Roots of AR Characteristic Polynomial

1.5

1.0

0.5

0.0

-0.5
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Autocorrelations with Approximate 2 Std_Err. Bounds
COr(DDIP, DDIP(-i)) Cor(DDIP, DGDP(-))

E:VTTH

& 2 b oo b B @

Cor(DGDP.DDIP(-i)) Cor(DGDP.DGDP(-i))

LI S O SO OO Y
R S S O
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WAR Residual Mormality Tests
COrthogonalization: Cholesky (Lutkepohl)
Mull Hypothesis: Residuals are multivariate normal
Date: 061522 Time: 14:27
Sampla: 1990 2021
Included observations: 29
Component SkKewness Chi-=q odf Prob. >
| 09640138 4. 491765 l 00241
=2 -0.386142 0. 720676 1 0.3959
Jaoint 5212440 2 00728
Component Kurtosis Chi-sq odf Prob.
1 2.929241 1.1224732 1 02769
=2 3.2340794 0. 1403236 l o.FOoO7T9
Jdoint 1.222810 =2 05161
Component Jargue-Bera of Prokb.
1 5 674238 =2 00586
=2 o.261012 =2 0.6502
Joint 5.525250 4 o.1826
=Approximate p-values do not account for coefficient
estimation
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Response of DGOP: Response of DDIP:

Period CDIP DGOP Period oDIP DGOP
1 -0.133106 18.01284 1 21014 69 0.000000
2 -4 422463 2464229 2 -2117.040 2845691
3 4 569405 -2 589615 3 6481663 165.3122
4 -0.682781 0209146 4 -376.7448 778.1328
5 0.905851 0.204500 5 2123254 22 93566
] -0.324840 0173384 G -143.0017 3108106
7 0.356343 -0.060113 7 675.4589 1520064
a -0.087032 0.038118 a8 -38.63752 92 57458
9 0106209 -0.0037649 9 2178374 4 3305149
10 -0.028648 0.014905 10 1177452 2067600
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Response to Cholesky One S.D. (d.f. adjusted) Innovations
Response of DDIP to DDIP Response of DDIP to DGDP
20,000 -] 20,000 -]
15,000 - 15,000 -
10,000 - 10,000 -
5,000 /\ 5,000 4
0 v 0
T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 8 10 1 2 3 4 5 6 T 8 9 10
Response of DGDP to DDIP Response of DGDP to DGDP
15 | 15 |
10 10 4
5 5
0 \//\ 0
T T T T T T T T T T T T T T T T T T
1 2 3 4 5 & 7 8 8 10 1 2 3 4 5 6 T 8 9 10
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ol alE Gﬁtu:lZ(.B) Jour (DDIPy) -, 314 @L:s:(ll)(.é) Jou>
DGDP)J
Variance Decomposition of DGDP; Variance Decomposition of DDIP;
Period SE DDIP DGOP Period SE DDIP DGDP
1 18.01333 0.005460 9999454 1 21014.69 100.0000 0.000000
2 1871125 5591343 94 40866 2 21486 .45 9662777 3372227
3 19.43441 1071108 8928892 3 2244342 86.90379 3.096207
4 19.44788 10.82315 8917685 4 2246006 86.78835 3211648
5 19.47004 11.01498 88.98501 5 2286021 86.81670 3.183300
f 19.47352 11.03888 BBOE112 & 2256280 06.79846 3.201545
7 19.47687 11.06855 88.93145 7 2257292 96.80128 3198722
8 1947711 11.07028 8892972 8 2287314 96.79966 3.200340
g 19.47740 11.07293 8892707 g 2287419 85.79995 3.200048
10 19.47742 11.07312 8892688 10 22RT74.22 96.79978 3200224
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VAR Granger CausalityBlock Exogeneity Wald Tests
Date: 06/07/23 Time: 12:31

Sample: 1990 2021

Included observations:; 29

Dependentvariable: DDIP

Excluded Chi-sq df Prob.
DGDP 0.855975 2 0.6518
All 0.855975 2 0.6518

Dependentvariable: DGDP

Excluded Chi-sq df Prob.
DDIR 3.653160 2 01610
All 3653160 2 01610
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e DIP

1990 22917
1991 25582
1992 28182
1993 29336
1994 29341
1995 31970
1996 35671
1997 37323
1998 39521
1999 44531
2000 52804
2001 65192
2002 72737
2003 77972
2004 91828
2005 107515
2006 112930
2007 112932
2008 121905
2009 146889
2010 150014
2011 199767
2012 246743
2013 233879
2014 288602
2015 271430
2016 311976
2017 292683
2018 303100
2019 362980
2020 400000
2021 430000

SLilax byl Olgi: yhazall




(2021-1990) Sopo¥h Vol jae SV ) 5Ll 5las: 24 ekl

e GDP
1990 62.05
1991 45.72
1992 48
1993 49.95
1994 42.54
1995 41.76
1996 46.94
1997 48.18
1998 48.19
1999 48.64
2000 54.79
2001 94.75
2002 56.76
2003 67.86
2004 85.33
2005 103.2
2006 117.03
2007 134.98
2008 171
2009 137.21
2010 161.21
2011 200.02
2012 209.06
2013 209.75
2014 213.81
2015 165.98
2016 160.03
2017 170.09
2018 174.91
2019 171.77
2020 145.01
2021 163.04
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