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Abstract:

The study has tried to define the relationship and degree of impacts of both
expenditure on higher education and the graduates' number on the gross domestic product
(GDP) in Algeria during the period 1990-2017. The findings of the econometrics study
showed that there is no long-term balance relationship between study variables which
required the application of the VAR model. The causation study based on Toda Yamamoto
approach also has revealed that there is no causal relationship between expenditure on
higher education and the number of graduates and the GDP, while there was a causal
relationship from expenditure on higher education towards the number of graduates.
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Yo=ap+ Z ay Y + z byt Xe—i +ey,
Xy =¢o+ Zf:ll;iax C1iXe—i + chzdmax dye Vi +ex, (2)
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03]l eodladl gLl gue e aiSU < (Jarque-Bera) Lo Jdeatudu a3l Juodbudd redall a5l 5las | sLsls
(kS ldag (apdall wy—U
&l cpaadl s s Jiai ding 0.05 e ST 529 0.18 5508 Jlaasly (3.34) J-B last mlu d=ll mldl quyles!
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a3 Juadlad ! syl pitl jlasl 3.2,V
seball Jed (Koo slas) alasiwly dwhudl dee 2l Judlad! Bhaiul g slasly Bshasdl sda 3 asdiw
(J) Joadl § midge 5o LS _sUsj BVIEWS 9 maliyy olasincly o utelds
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|y ylais @Lu S IPRES

Jodl Gyl Syl
zisedla | z3gedlb z33edIC zisedlla z3sellb z35adIC
-4.47 -4.95 -4.77 -2.47 Lpib
[0.0001] [0.0005] [0.0039] [0.33]
-4.56 -4.66 -0.81 -1.34 Ldepeduc
[0.0013] [0.005] [0.79] [0.85]
-5.91 -5.79 5.51 -0.47 -1.86 LDEPL
[0.0000] [0.0004] [ 1.0000] [0.88] [0.64]
-2.65 -3.71 -4.35 -2.64 -3.67 -4.33 %1 Loyl
-1.95 -2.98 -3.59 -1.95 -2.96 -3.58 %5 Ayl
-1.60 -2.62 -3.23 -1.61 -2.62 -3.22 %10
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Sl ela b g o,adl b L adls el 328( Jsbo o )ouat (ruilage HLasl alusiuly cliadl JolSall Lo dwlus]
(VAR) Sl Lol 7 3903 (e U5 datang 73 gaidd J2a¥1 e Uasdll 88 syoes (pe cf i) JalSl)

Jsb syt (31 cileys suse s (e ¥ :Lag Length Criteria 73 sl ceud¥l syl ol s dyuzs 4.2.1V
skae <Akaike (AIC) [las ileal julall o degame e slaze¥ly cldy oulall zagard) alslal Al 3blall 558
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VAR Lag Order Selection Criteria
Endogenous variables: LPIB LDEPEDUC LDEPL

Exogenous variables: C
Sample: 1990 2017
Included observations: 24

Lag LogL LR FPE AIC SC HQ
0 4.052889 NA 0.000184 -0.087741 0.059516 -0.048673
1 78.98569 124.8880* 7.63e-07* -5.582141* -4.993114* -5.425872*
2 86.11297 10.09699 9.31e-07 -5.426081 -4.395284 -5.152610
3 93.82898 9.002012 1.16e-06 -5.319082 -3.846514 -4.928409
4 99.07125 4.805417 1.98e-06 -5.005938 -3.091600 -4.498064

Eviews 9 &ils yses tyuuall

(P=1) 1 (bl Cle¥ dad JaT Jans @1 aslall 220 oh ol el Jouzdl § Busgpall mlaadl I (o Ll g
:(Johansen Cointegration Test) ¢liad! JolSill Hguilaga slas| 5.2V
Al 58 1 Jo¥1 Aoyl (o 2lalSie colpasll S of W o Ayl Jome lpasll 2ha5ud Lilys day

JIsll Joamll § dmsls Ao gyall cOguilaga Hlast M5 e sl L ldag . J2¥) alish 4435155 28Me 39258 Jlazs|

AL JelSil) Gguilage slasl gl :3 Jauzd!

Date: 10/16/20 Time: 21:38
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments

Trend assumption: Linear deterministic trend (restricted)

Series: LPIB LDEPEDUC LDEPL
Lags interval (in first differences): 1to 1
Unrestricted Cointegration Rank Test (Trace)

0.05 Trace Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
0.2115 42.91525 35.85813 0.595049 None
0.7869 25.87211 12.35442 0.305134 At most 1
0.8894 12.51798 2.889485 0.105181 At most 2

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

0.05 Max-Eigen Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
0.0983 25.82321 23.50370 0.595049 None
0.6759 19.38704 9.464936 0.305134 At most 1
0.8894 12.51798 2.889485 0.105181 At most 2

Max-eigenvalue test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

Eviews 9 il y5ea :yiuall

Ul § %05 Lgine Goiun die ddguzdl eyl (o J8T Lyl Mrace 2asd o oMel Jgamdl IMs (0 L oy

AJleiol Aoyl 00855 Lo gag el il o Clide

G g3 Rl 3L § dede Lilams Lo ga9 &yl Slpdie Gn (aliie JalSG &8Me 3929 aue Jllly (Y0 21.15 4 5,04l
adgdall ko ouSyi Lo ldag celiin JolSS wlBMe 3929 aue e (aid (G Abadl Asyall Jidig auall dun,d Lpd (jad
VAR 2355 ¢la| 8 cdlas Jldls .(Maximum Eigenvalue) laall
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VAR G130 jlams¥) 73905 ju485 .6.2. IV
i eleS Ayl Slaal VAR (1) z3gas pdny pgdive o 1y opud o Jill s bl dos apusy Lied o asy

Ipib = 0.664743493479*Ipib(-1) + 0.0853901781162*Idepeduc(-1)
[4 53] [0.41]
+0.124134873793*Idepl(-1) - 0.22067049299
[0.38] [-0.08]

R? = 0.96 R? =095

(Ginn by cipas yi g il Jlea) bl mldl de cnz il saey ealaddl (e Gl 3T o z3gadl D5 (e ity

L) dasdy %96 By yunda isindl Jles¥l dall bl oF o 10y 0,96 sbuy Jutall syl Jalas Lyl
Ozl sueg eadaddl e BlasdU daludl oually
oade il olylasl .6.2.1V
thleS 4o jLast (o ¥ I Sl 7z 3905 (o plall aay

gl Blas &ylpanal dulys
B dtune I oV g lad s aaad o (auatll el llas ! aoiitd z35eidl @los &yt e e STl
Dyl i Bl e sbial JSEI 1 oy JBT Hodadl S s 13)
AR jLas | +(5) JS&

INnverse Roots of AR Characteristic Polynomial

1s

T T T T T
-1.5 -1.0 -0.5 oO.0O o.5 1.0 1.5

Eviews 9 il y5ee yiuall
iius VAR(T) 7 3gaidl ding aualadl 8,510l s ls sgumdl piSY duala¥) sl caglaa of JSAN UM oo el
1z 39! 3!,...! L.,il.'a.tl bladl auwlyy .o
3929 pds s 21.3).5.44_” Ao ydll (ois Cus (LM HLas Sl GS}Q.LH él}? On L_,S\S byl sg>9 poe (0 asty
:Judl Jeuxll 3 Lasche @ilidl .z 390l Blgs oy G153 bLs))
Glgdd I BLadl jlas! 4 Jous
AR Residual Serial Correlation LM Tests
Null Hypothesis: no serial correlation at lag
order h
Date: 10/16/20 Time: 22:19

Sample: 1990 2017
Included observations: 27

Prob LM-Stat Lags
0.1266 13.88028 1
0.6654 6.727951 2
0.1591 13.07743 3
0.8991 4.180910 4
0.3693 9.771704 5
0.8777 4.471516 6

Probs from chi-square with 9 df.
Eviews 9 ol y5ee 1 yuuall

Ssima o ST ALYl Ll 0¥ z3geddl Blos ot 15 byl 3929 pe of Byauall 2usyall Joud I Jousd! ad
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(ell3 misgy QW Joazdl L (JAQUE-BErTa) sLas! susiud z3seill 3lss 55 danb (e adsl)

Josll rasall g3l 515 s

VAR Residual Normality Tests

Orthogonalization: Cholesky (Lutkepohl)
Null Hypothesis: residuals are multivariate normal

Date: 10/16/20 Time: 22:21
Sample: 1990 2017
Included observations: 27

Prob. df Chi-sq Skewness Component
0.9494 1 0.004028 -0.029917 1
0.1868 1 1.742517 0.622275 2
0.5320 1 0.390477 0.294572 3
0.5445 3 2.137022 Joint

Eviews 9 &lay5ea ¢ yiuall

29l & z 3gaidl Blgw Al ol paall &us 38 Joud gy 1da %5 oo ST Adlans¥) dagall o Jgadl I (e iy

.WJQJ‘
:Toda yamamoto gigelels 1545 &etew sLis! 7.2V

toda and ,Lzs! e wciain(DEPL) o (DEPEDUC) 4 (PIB) il dludad! o anead! jlas| (oY
<o VAR zigaid (K) bl sbls 3489 (Omax=1 ;2 JolSall dps 2ST o oo &yl,aad S5 (e ¢Yamamoto
g3 slas) @l gazly JW Joazdl . VAR(2) s VAR(K+HAMaX)azuy lpaall on aMadl ypudn psai @f K=1

- 93seloly

Toda yamamoto lus! gl :6Jsus
VAR Granger Causality/Block Exogeneity Wald Tests

Date: 10/16/20 Time: 22:28
Sample: 1990 2017
Included observations: 26

Dependent variable: LPIB

Prob. Df Chi-sq Excluded
0.5810 1 0.304575 LDEPEDUC
0.8116 1 0.056787 LDEPL
0.8191 2 0.399112 All
Dependent variable: LDEPEDUC
Prob. df Chi-sq Excluded
0.1812 1 1.787591 LPIB
0.1733 1 1.854106 LDEPL
0.0325 2 6.850285 All
Dependent variable: LDEPL
Prob. df Chi-sq Excluded
0.1258 1 2.344162 LPIB
0.0173 1 5.669643 LDEPEDUC
0.0205 2 7.775427 All

Eviews 9 &l yea yuuall
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