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Abstract : Article info

This study aims to measure the impact f investment in human capital on § Received

economic growth in Algeria during 1980-2022, using the ARDL model,. — 10/07/2023
ceepte

The results obtained confirm a long-term balance between all
independent and the dependent variable in addition to having a two-
way causal link between human capital investment and economic Keywords:
growth in the long and medium term only, This means that investingin & . Human Capital
human capital improves the skills and capabilities of human elements v Economic Growth
development ", which to improved and higher productivity, including v ARDL model
stimulating economic growth.
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Augmented Dickey-Fuller (1979)

Variables ADF-stat Critical Value P-value Observation
INRGDP -9.466300 -4.205004 0.0000* 1(2)
InL -4.775634 -4.205004 0.0022* 1(1)
InK -7.752892 -4.205004 0.0000* 1(2)
LnHC -5.909158 -4.205004 0.0001* 1(2)

Phillips & Perron (1988)

Variables PP-stat Critical Value P-value Observation
INRGDP -4.294515 -4.198503 0.0078* 1(1)
InL -8.909686 -4.198503 0.0000* 1(1)
InK -4.783987 -4.198503 0.0021* 1(1)
LnHC -5.909120 -4.205004 0.0001* 1(2)

*, ** *x% gignificant at 1%, 5%, 10% level of significant respectively.
Model specification: trend and intercept.
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Zivot & Andrews (1992) unit root test su-gi yd Sljles) gils 13 Jaud!

Variables K Z&A- stat Critical Value | Break date | Observation
INRGDP 0 -6.318* -5.57 1995 1(1)
InL 0 -6.791* -5.57 1992 I(1)
InK 1 -6.552* -5.57 2007 I(1)
LnHC 0 -6.501* -5.57 2003 1(1)

*, ** **% gignificant at 1%, 5%, 10% level of significant respectively.
K— Number of lags.

Trend specification: trend and intercept.

Break specification: trend and intercept.

Stata 17 oty e sbazeVl optm Ul slast e 2 ybaall

Zivot & Andrews (1992) unit root test jLa=Y Ly |fudd) samgll jdar wllasl w5 glad) Jgdd) s
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Multiple breakpoint tests

Compare information criteria for 0 to M globally determined breaks
Sample: 1980 2022

Included observations: 43

Breaking variables: LNL LNK LNHC

Non-breaking variables: C

Break test options: Trimming 0.15, Max break 5

Schwarz criterion selected breaks : 2
LW?Z creterion selected breaksM 2
Sum of Schwarz* LWz*

Breaks # of Coefs Sq. Resids Log-L Criterion Criterion

0 4 0.190507 55.49993 -5.069390 -4.872422

1 8 0.053487 82.81031 -5.989761 -5.585250

2 12 0.003189 143.4322 -8.459504 -7.834302

3 16 0.003036 144.4950 -8.159059 -7.296377

4 20 0.002891 145.5421 -7.857883 -6.735529

5 24 0.002940 145.1803 -7.491174 -6.078434

* Minimum information criterion values displayed with shading
Estimated break dates:

1: 1990

2: 1990, 2014

3:1990, 1998, 2014

4: 1990, 1999, 2005, 2014

5: 1990, 1996, 2002, 2008, 2014
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AW K Ay L gag L)
2l el Jarque-Bera jues 3 S

12
Series: Residuals
10 Sample 1982 2022
Observations 41
8
Mean 7.95e-15
Median 0.004650
6 Maximum 0.027057
Minimum -0.067372
4 Std.Dev.  0.018869
Skewness -1.128135
2 Kurtosis 5.08289%
0 - -. Jarque-Bera  16.10824
-0.06 -0.04 -0.02 0.00 0.02 Probabiity  0.000318
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ey g Al bl ede kil G (eliSy an-dlo (s
ol oY) s LW Jsad e (Residuals Diagnostics Tests (81gd! e o131 Slles-¥) 1.5.3
(BREUSCH, TESTING FOR Serial Correlation LM test L;LBJ\ LY sl 3 L;;\j,}\ el
Normality @Mia.!\ @)‘):J\ Ll (AUTOCORRELATION IN DYNAMIC LINEAR MODELS, 1978, pp. 335-355)
.Heteroskedasticity Test -zl 5l£ pie jLzsly ((Jarque & Bera, 1980, pp. 256-259) Test

.Residuals Diagnostics Tests 3igt ibadw ylasi 15 Jgud)

Tests Stat-Value Prob
Breusch-Godfrey serial corrélation LM test F-Statistic 0.76263 0.4742
Null hypothesis: no serial correlation at up to 2 lags Obs*R-Square 1.803302 0.4059

Normality test (Jarque bera)

Null hypothesis: Residual are normally Distributed 0.096816 | 0.952745

F-Statistic 0.343267 0.8832
Heteroskedasticity Test Breusch-Pagan-Godfrey | Obs*R-Square 1.911270 0.8613
Null hypothesis: Scaled explained SS 2.262928 0.8117
Heteroskedasticity ARCH F-Statistic 0.782090 | 0.3819
Obs*R-Square 0.806033 0.3693
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Breusch- ssla~l jol) JlaY1 dad @)ld oo (3 LY AlSCi o Slodl Aludes 3blas pde il test
oo Bl 3kl 30las pins U el (23 Js8 gm0V 0D (s die mgms n 25076263, Godfrey
RESURERAN 1LV

iV e )8 e ¢ mnall o) s sl Alees OF (s 35 Normality test  ssdal) spjodl jlas) IS g
el (23 Jsd ) 85k 3ok )l Y1 0D (ssrme die sas 2 29 0.096816 - Jarque Bera ssla>b ol
el el s Al gLl o)

Jls=Yl 4o o8 o> Heteroskedasticity Test czldl [wld pde jlas) ola) Ll @ udb e U BLOYL
(BREUSCH & PAGAN, A SIMPLE TEST FOR Breusch-Pagan-Godfrey — sle~l Lold

HETEROSCEDASTICITY AND RANDOM COEFFICIENT VARIATION., 1979, pp. 1289-1294)
05 (s5s dis Gugime 18 W2y (I Je 0.782090, 0.343267 - (ENGLE, 1982, pp. 987-1007) ARCH

OF il Shlas YU pLdl) sy Jodll S ameg L Jlsd) Ak b5 ilnny 2l o) 25 Jod ) 35 s A
o Econometric Robustness Ll Bl Cian afy ¢ Sesall Al jaslast 2ilad) 2ldl) oSSl o Jls 2350l

RUSE ARRT
@ Altarlly ULV aey pLil) (ot casling m3sed) [SKn il e aSTH tzdsedl IS il Ot 12.5.3
Cusum 5 Cusum ¢s,l==ls (Ramsey, 1969, pp. 350-369) 35kl 2L Canosdls o) Ramsey RESET Test
Ramsey L) &l o JU) Jeidls (BROWN, DURBIN, & EVANS, 1975, pp. 149-192) of squares

.Cusum of squaresy Cusum (s,les-! =5 Cne JSed Ll RESET Test

.Ramsey RESET Test jl1 s 16 Jsud!

Value Prob
t-statistic 0.049236 0.9610
F-statistic 0.002424 0.9610

EViews 12 zab, e 1slozel ol slast e ybaall
Crosd) s Sia Gl Yl mheadl ol Ramsey RESET Test ! JNs o cam
ws hgae b 29 0.9610 - Fostatistic s t-statistic o» S ala) 203 =08 & ((Misspecification) 24

c P o s o Gl Y 23sadl 0L 2ol paall 2003 J3 s g oY1 0D (spams
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EVIeWs 12 ety e slaseVU a1 slae) e - poaald
ol el s e 3 Sl Sl e Ll Sledes oy (L EaVU ety m3sad) OF 4 IS e s
905 350 s e Critical Lines gt pid) o Cusum of Squaress Cusum e IS 55l
.Econometric RObUSNESS &) BLL v jlo ol (s 2-Sall bt IS0 390l ol da Jsil) S e
cesklly adll Cuall (3 wlikie B i Bles (3 ade sl Sy

s oy Cointegration dyall LS el oz 1Bound Test 3gud! jlas! alusuat Srall JalS1 jlas1 6.3
Bound Test 5! jLasl plaseinl ARDL slay¥) colzd Glill Jadl 358 o3 said Wby alined) wlpialy xldl
[F-Bound Test 59kl s alavlyy dwlll) lpaze (p Sl SN jlasl il cne QW) J gl

F-Bount Test ju s 17 Jgu!

Test Statistic Value
F-statistic 7.877495
Signif 1(0) 1(1)
10% 3.76 4.795
5% 451 5.643
1% 6.238 7.74

Null Hypothesis: No levels relationship
EVIeWs 12 ety e slaseVU a1 slae) e - poaal

Critical =) will AV adl o (ST 8y M7.877495" 4 oy agusdt F s OF 7 o) s o s

Slpiie G S Aish 4l Be sy pdey L2 pdall 25 Jaby ades (L msme (Syies die L Values

Slpadl e 4z S LSS B L Ayl Olpaze O adey A ods sem W) L) 2,80 Ldy il
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o 4t Adlate Sris alSS BYe 242 1 Jead) 3 539250 T-Bound Test 29kl Las| &l sy Al Ay o

B aley "4.532317" 4o b Taslaxy aallall aedl) o)l o mld) padd 1] JOINtlY 51y 2abs Alizd) ool i

B3y Ao ST Gl odn OF o OB dginn (gyrn e LD Critical Values b il JoV) add e 55T
F-Bound Test ;L) 3 Lele famdll @‘uj\

.T-Bount Test ;! g : 8 Jgud!

Test Statistic Value
t-statistic -4.532317
Signif 1(0) I(1)
10% -3.13 -3.84
5% -3.41 -4.16
2.5% -3.65 -4.42
1% -3.96 -4.73

Null Hypothesis: No levels relationship
EVIeWs 12 ety e slaseVU a1 slae) e 2 poaal

e o Ae Estimation The Long Run Relationship Joglalt (it & 350! Slpne oy 81 pus 7.3
bl il Slad) B Aol a5k b gl Azl Sladall pai (S e ol ) Olace Gy sl LIS
) s ol G LW gl OF o ¢ gl silld 3 W)

s Sy o Jor Y1 iyl BN s il 19 Jgud

Variable Coefficient Std. Error t-statistic Prob
InL 1.585953 0.419246 3.782870 0.0006
InK 0.101577 0.056053 1.812179 0.0788

LnHC 3.411047 1.165857 2.925786 0.0061

EC = LNRGDP - (1.5860*LNL + 0.1016*LNK + 3.4110*LNHC)
EVIeWs 12 ety e slaseVU a1 slae) e 2 poaal
e M Lad BT gn s ) iy Wilian) & gins 889ay g Ly ) IS701 9 gt IS5 e e
9010 (spme tie mldl pasll Ll &gins 1M Loy sl LNK (3 JU 00

b Ly ¢ bslall (sald (3 S5y (o5laBV) gadl) fzall bl il e Wil dysinng B3 b BV Wledll pize Lo
S @ 5 amba KL aes Bl 3 i o OF 2alall sds a5 & ("1.585953" aud Lo paald Vs 2ol 2ulel)
IV i (39 Lw 901,09 ay i) Llav) S

Gl (3 W3 eslaBV) godl (ggrd Jrall ol jad) ae Lilam| &ginng B3, 283 agpd (ol JW )1 ke LT
aidly 01t oW JW N & s o T s gmg (0101577 - jiadki 10 20Uk Aadal) 23 )5 23 ¢ fyshall
DY i 39 %0 0.10 0 aah) dla¥) S sl 3
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(loddtly BNz ald) e 1 gilisl 835 ) pembs U1 o U1 copptnndd 18 o el e Oglamn Y il ox
oo b bl 83l b e Y B3l ) el b b Mg (s eda e Gl B3L) ) oo
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ol By Shleg sV UL (538 pebadl Sstn i L EAH) ) U L] B35 s e solas sad
o9 35k (S V) ¢ o oSN a i) SV 835 ke g B Slomming ST gy OV ) 358 e iy e
3B gl 55 Sy gy Bl k)
Schwarz criterion SB ,Las e sLae¥L :UECM Model Estimation it pé Ll mowas z348 puis 8.3
gpmall  olall @ ARDL  asjll sl olpad gl Y 236 30 Slake e )

L £l Wil Slpae o slayY) el &y ¢ (Ozturk & Acaravci, 2011, p. 2890) Finite samples
W5 e Qs Sty 35 L2ils(1,0,0,0) 8 13 2350
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Schwarz Criteria
R O A T
| |
| I I I ! ! i ‘
448 | ! I i ! ! | Model8: ARDL(1, 0, 0, 0)
|
| ! i | ! ! ! Model7: ARDL(1, 0, 0, 1)
as2 | | | ! I I ¢ Modeld: ARDL(1, 1, 0, 0)
! | i ! | ! Model6: ARDL(1, 0, 1, 0)
| ¥ . r My Ly
456 | ! I i Model3: ARDL(1, 1, 0, 1)
i ! i : Model2: ARDL(1, 1, 1, 0)
|
460 | : i Maodels: ARDL(1, 0, 1, 1)
i Modell: ARDL(1, 1, 1, 1)
-4.64
i) ~ = o m ™ wn =
[} [T} [ 2] [T} [ [T a
o o o ] o o o s
o o (o] Q o (o] [#] [#]
s s = = s 3 3 =

EVIEWS 12z e slazeVl ot U slast e - ybaall
el s UECM adly s bl s 2358 085 515 e o1 1003y Joadt ) by U dnsy
aib i) 48 el Lo adl) il aSalys
UECM wdli pb b peonas z3gé s gils 110 Jgd!

Variable Coefficient Std. Error t-statistic Prob
C 3.050526 0.516593 5.905087 0.0000
@TREND -0.012868 0.002378 -5.410901 0.0000
DUMMY 1990 -0.244398 0.040733 -5.999998 0.0000
DUMMY2014 -0.095198 0.016378 -5.812538 0.0000
CointEq(-1) -0.472200 0.080638 -5.855790 0.0000

EVIeWs 12 ety e slaseVU a1 slae) e 2 poaal

Sl Ol Lagy 3 zged) 3 ke ) Structural breaks aSal ol s aadl Sl
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Breitung-Candelon Spectral Granger-causality Test Breitung-Candelon Spectral Granger-causality Test
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