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Abstract:

This study aimed to measure the impact of human capital investment on economic
growth in Algeria during the period 1990-2023, using the Autoregressive Distributed Lag
(ARDL) model. Human capital investment was represented by a set of variables, namely: total
public expenditure on education, life expectancy at birth, and gross enrollment ratios in
primary, secondary, and higher education. Economic growth was measured by GDP per
capita. After transforming the variables into natural logarithms, the estimation results showed

a statistically significant positive relationship between most human capital indicators and
economic growth,

Keywords: Human Capital Investment, Economic Growth, Algeria, Autoregressive Distributed
Lag Model (ARDL).
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de 3 e | -5.28951 | -5.37722 | -5.25374 | -2.28495 | -3.03521 | -0.16497 Lgni
Js¥ Gyl | 0.0001 0.0007 0.0000 0.1827 0.1388 0.6188

Ae 3 e | -7.12995 | -3.59456 | -5.38472 | -0.33242 | -3.12881 | 3.42514 Ller
Js¥ Gyl | 0.0000 0.0474 0.0000 0.9090 0.1165 0.9996

Ae 3 e | -5.62669 | -5.64255 | -5.58429 | -1.41250 | -1.34666 | 0.83595 Lprm
Js¥ Gyl | 0.0001 0.0003 0.0000 0.5643 0.8759 0.8869

de 3 e | -4.49688 | -4.56333 | -4.13444 | -0.83393 | -1.47605 | 1.90923 Lsec
Js¥ Gyl | 0.0011 0.0051 0.0002 0.7961 0.8176 0.9845

Ae 3 e | -3.58660 | -3.53322 | -2.31894 | -0.18926 | -3.45009 | 2.38840 Lter
Jds¥ éA | 0.0118 0.0526 0.0219 0.9301 0.0625 0.9948
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e OV ADF shaall Jlgh (S SLial Cava Bassll sl (04) Jaal) (6 Ao sall gibil) s
Lyl JalS st cd}\J\ Qdll h\muﬁ}dw\ 3 3yTina e <l yaiall

& Al (ADF) Llial g Al Jae clysriall Ll Judlad ()l lasl il A (e
28 Yy (1) 5fiue Gl patiall area s o Gaa L 38a3 28 ARDL m;@_m.k)uu\@mdj\hj\
ARDL duagia Gl WiCay 3g35.1(2) 2ie §fiae < paia

z 3sall) cilalea Hlad)— Ll

o Al el S auis oz dsaill Cibatia e JalSE agas RS Al 4y
pailly Jyghall clal1 8 @llg ¢ lall 8 gabai@) gl
ragaal) mede Jleniuly ¢l idiall Jalsill jlas) .1
rliall palil A s aaay @

il Al A e 17 8 J2dd)

Akaike Information Criteria (top 20 models)
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Eviews 9 cilajia e lely Ul dlae) e 1 jaall
iad Jil Gl Al ARDL(1.0.0.1.0.0) xie Bl shiall dayn Hlodl) WiCe el JSa) DA (1
AIC ladl

sl e ydl) Laaly a5 <Bounds test dsasd) med Lis) e

Chuial) G yide JalSS angy Y tHO adadl dpiajd
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chia) o Aide JalKs angr tHL AL duda b

agand) mgd JLIA) 15 a8 J gand)

ARDL Bounds Test

Test Statistic Value K
F-statistic 4.227008 5
Significance 10 Bound 11 Bound
10% 2.26 3.35
5% 2.62 3.79
2.5% 2.96 4.18
1% 3.41 4.68

Eviews 9 cilajiae e lalie) adlall slae) (e 1 jiaal)
f- ol F-BOUNDS TEST (05) ady Jsaall asaall gs HLoaY daumsall il s
1285 10% 5 5% 52.5% Aysinall (s5ise die | (1) aad¥) 2all (358 i Gy gunall Lgiad statistic
3 4ls8 ABle sy are o pat Al dpdaall dpajdll (ad) o dad e 28 e da )

1(2023-1990) 55l P& el b Gl e o sl
Sashall s 3all A g igalll i cp Aiblall a2

slo Jsanll Cing o jiiiall JalSal ganll es 335 (s2all By 40153 ADMe 25mg (e ST 2ny
(6) &) Jsaall animsy Lo say aall z3saill Jyghall Ja¥) cDlelas

Jushall Ja¥) cilalea zilli 16 a8) Jgand

Levels Equation

Case 2: Restricted Constant and No Trend

Variable | Coefficient | Std. Error | t-Statistic Prob.
LGNI 1.329967 1.097031 1.212333 | 0.2367
LLER 17.96055 8.686828 | 2.067561 | 0.0492
LPRM 4.995466 1.523994 3.277878 | 0.0031
LSEC -0.692687 1.144945 | -0.604996 | 0.5506
LTER -0.715928 0.553977 -1.292343 | 0.2081

C -88.72863 | 36.99064 | -2.398678 | 0.0242
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EC = LGDP_P - (1.3300*LGNI + 17.9605*LLER +
4.9955*LPRM -0.6927 *LSEC -0.7159*LTER - 88.7286)

Eviews 9 cilajie e lalde) Adlall slae) (et jdaal)

aad) e S o Lilas) Aysinas dunge Ao i o s odle] Lgle Juanial) iliall )

G e Mlaay) ol il e 3l Cinal ge SN aleilly G Gy Dl ie 18 il

Gl o ey lae 0.04 dggine ssime 2ie 17.96 D) dic adgiall jeall 50 Jalea &l

Aty JlaaY) Aol &0 (0 3l Cial (B S asaliay 0] duayy sl e G s

Lae <0.003 dysinn s5ime 2ic 4.99 SIn) adailly Glail) dpl 500 Jeles W <%17.96

el Gl e Al et e amlay W] Ay dsall Vb e o O e
%4.99 dusiy Jlea)

Asine sts dinge e dlia of el (o pagandl GliY) (B lle deantall patial) i LS
1 & e sl o o Ju Lee (132 Lelalae gy Gum ¢ Jaay) sl 5 e 33 Casiai aa
Lo 81 %1.32 danty JaaY) Aaall Ul 0 i) i (3 i sl o] oty 541

Milian) gsine e uadll s (8 0.05 (e ST (0.2367) ddlasy)

Wle dllia o) el agleilly gl adeilly BTN Ao 3 lgde Jaaniall gl ) Loy W
oned L Jale il a8 Calleal) aall pUall il sl ge sie s dnse
3l s (sl ) g5 %1 Aty 3ol o of Gl Jsill e (=0.71) 5 (—0.69) s piisall
LSl e (%0.71) 5 (%0.69) dnssy Aea) JAaal) bl e

adl) gaall gé CJJAJ!‘ Cfyita Cpu ABNaY) 085, 3

omall) Ja) Cilalea i milii 07 a8 Jgand)

ECM Regression

Case 2: Restricted Constant and No Trend
Variable Coefficient | Std. Error | t-Statistic | Prob.
D(LPRM) -0.022755 | 0.511106 | -0.044522 | 0.9648

CointEq (-1)* | -0.363524 | 0.053734 | -6.765226 | 0.0000
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Eviews 9 cilajie le lalde) Adlall slae) (et jdaal)

'=0.363524" ; e <y3i M) et mmiai aa e il JaY) clSualin adiad
cgsinas Al 4l a1 bt G885 e 3 L1 C0.000" 2 aillain) Zad a8 LS
D3 a3l e bang DA lgam i 2y ol JaY) Uadl 50 0.363524 4ied Lo 0l aile

B el el g A0,
Zasalll Ladla jlud)- Bl

aan3 Al ahlaa¥! e ale I 58 138 jady of aag oz dsaill Ailan) dalled) 2

Hlans (e ) CHUIAY) 038 anill Gy (450 iS5 4imdn (520
Al Laldl) sy 1

Sl cxlall aysil) O Lo 13 aSB ay SN 13 DA e ) aieil) LIS e
Y gy N Kl Y BT Biae
POl e bl GLEAL s

rnbll aysll il 8ol (HO adal) A p
cormhall gl aadi Y Bl iHL atal) dua b

Alell andal) a5ail) SLEA il 8 Jedl)

14
Series: Residuals
12 Sample 1991 2023
Observations 33
101 Mean 1.29e-15
Median -0.003017
8+ Maximum 0.177708
Minimum -0.251661
6 Std. Dev. 0.086330
Skewness -0.426754
4 Kurtosis 3.950607
2 Jarque-Bera  2.244177
Probability 0.325599
0 T T T
-0.3 0.2 0.1 0.0 0.1 0.2
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W s Lo 25 ¢(0.32) ddlaaly (2.24) sl Jarque-Bera 4 of JSall (e Jaadls
Mol s et laady) s o (el U el daa s el
Jsaalls ¥ ol 13 Jaloyl lia oIS Lo 13 oSB 2 HLaal) 13s DA (e 1 S0 Jala ¥ JLad) o
relld gy U
PO @l Hlaaly a iy
¢ sl 15 Talii)) aasyHO adadl dpiajd
vl G (313 Bl aasy W iHL adad) b

I Bl ) LA il 18 a8 Jgand)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.322484 Prob. F(2,23) 0.7276
Obs*R-squared 0.900148 Prob. Chi-Square(2) 0.6376

Eviews9 ciladase e Jeln ddlall slac) (e 1 jlaal)
sie 0.6376>0.05 15 % e 1 Pro Chi-square dagd of oSlel Jsanll DA (e ey
O le G Ll asag are o pall Al aaall dunjd Jis addes 2 L)Y dse laal
LI Tl A (ya Slay V) 2 3saill G e 1385 (Bl

Jsaall & anil seliid o oulall Guilad ane Hlas) ge Wl :oulil) Guilad ase ASia U530 o
:‘";m\

tofll (i) Laals o s

(ol pulat aae UG (e (Slay YV iHO atall duiajd

L) uilat axe Al (g il tHL pand) dudajd
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Ol Gadlad ase Al HLodl il 19 a8 J gand)

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.419746 Prob. F(7,25) 0.2415
Obs*R-squared 9.386894 Prob. Chi-Square(7) | 0.2261
Scaled explained SS | 7.947956 Prob. Chi-Square(7) | 0.3372

Heteroskedasticity Test: ARCH

F-statistic 0.297719 Prob. F(1,30) 0.5894
Obs*R-squared 0.314447 Prob. Chi-Square(1) | 0.5750

Eviews 9 cilajie e laldie) Adlall slae) (et jdaal)

Jis a3le 5 0.50> 0.05 15 % e sSIProb Chi-square 4 of sy oSlel Jsaall Pla (1
Zasall o iy 13 s el Guilad ane ASEe e by Y z3sall) Of o pall ) adell A
O Gailad Gl ane Al (e (Al Y jadal)

zisadl) JSa i) claal.2

Ramsey _lodl & dfidially GhLAY) (e aball Cag caliling z3gall JSa Hhial o Al
Jsaalls Cusum of Squares s Cusum g)lisls ‘Gsym ‘5.;1_‘,)1\ Cauagilly (alall RESET Test
Cusum of Squares (gylia) il (py JSE) LI Ramsey RESET Test lad) il (py Jul

Cusum

Ramsey RESET Test Cinasill ¢Uaal Ll o
ORI @l Hlaaly a iy

¢ ealpl) Ciuagill o g Aoe QL tHO atad) 4y b
vl Capagill ¢ g AlS0e asagtHL aall A jd

Ramsey RESET Testcduaslll ¢ Las/ Jia) gilii 110 a8, J gand)

Ramsey RESET Test

Omitted Variables: Squares of fitted values
| value | Df | Probability
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t-statistic 0.262486 24 0.7952
F-statistic 0.068899 | (1, 24) 0.7952
F-test summary :
SumofSq. | Df Mean Squares
Test SSR 0.000683 1 0.000683
Restricted SSR 0.238491 25 0.009540
Unrestricted SSR 0.237808 24 0.009909

Eviews 9 cilayiae e lalae) adlall slae) (et jiaal)

s Qe (3o (Sl ¥ a8l 3 gaill o) Ramsey RESET Test [lial (MA (e iy
25 0.7952 o Fstatistic s t-statistic (e IS dallain) dad Ci)af Cum ( oalyyl) Canasill

G s ¥ sl ol Apalil podl Epn b U ing o1 L) (OB s5ise e dysine 4

Gm\.‘\)l\ Qua jﬂ\ e

a.ubﬁu\ﬂ Sl e

aaill el zagall o Led Al st ) asas e Reaiiud) bl gla e oS Sy S
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Cilagsal aS)l ganall CuSUM Baglaall Bloall aShill anal) LIRS ilii 19 a8, JLil)
Cusum of Square 3.glaall A5l

1.6

15

1.2 -
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—— CUSUM of Squares -——-- 5% Significance ‘
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[ — cusum —— 5% Significance
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e (1) Aadl) e €] il Aglasy) dedll o) Bounds test asaall mes Hlial mln iy e
e JalS ADle 3gag il Al ddle e Jay lae <10% 5 5% 5 2.5% 4 sine (55t
¢ gbaB) sailly gyl Ol uly B L) oy

gk Al 25m o 2S5 Al dagal) lyipall (e degene oo Al Auhall ml Caud @
~1990) sl P yihall 4 oo sally il J) (uly & i) oo daY)
Dall i wdgiall eal) Loy Jos eg il Jlall () ibaria Gans o 358 G Can (2023
) ZU e 3l Gl e Aysinas Linge il Lo AN alailly G Ao
salll danl Ay Gl bl adailly daiall 8 L] Gl (e lae ol
¢ by

(Wiliaa) 4y5ina (=0.3635) Jaaxll Jales dad cilS 2 Uadl) ymas dlalae ) Gl L o
e 0 (gl slaBY) o gl sl sas gz dpaill Aagie Lpmpnasi 5% 55 e Ju L
DO Aia) 8538 ) o ling 43S ¢l Q) Gl s (3 ileriall aliaial

o Sl Y zisall o il Gailad aae WS Ll S BLEY) Laa) il okl e
¢l sl (e Yy o UadSU 1A Lals V) JSLi

Canagill ¢ s JS8a o ey ¥ aiall z35ail ) Ramsey RESET Test lial A <uyekl @
¢ alyll

O Sl Glapyad S pgenall laals lall S gsaaall LAl e IS il @
LS8 By o 3 aill sl EDLebedl)
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~1990)s 5l P = 3gail alasind LDl X5 Lae ccibiial) o a1 dlsh dg))s ddle
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bl A gise i Lae pnl@ll JSLEA) (e zdsalll gla Gapainll collial cadl WS o)
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(2023-1990) 558 JNA Sall b Auball cpite skt 1 0148, 3aldl

t GDP-P GNI TER PRM SEC LER
1990 2445,183327 | 4,9462608 | 10,14342976 | 93,76016235 | 60,45378876 67,416
1991 1759,112016 4,6 10,88549995 | 93,76016235 | 59,50447083 67,688
1992 1802,693008 5,2 11,0321703 | 93,76016235 | 59,60987854 67,757
1993 1831,04801 5,8 10,91104031 | 93,76016235 | 59,80797958 67,719
1994 1525,540618 5,3 10,44513988 | 93,76016235 | 60,71780014 67,361
1995 1466,948068 5 10,26350975 | 93,76016235 | 60,08446884 67,454
1996 1616,831987 4,4 11,71051979 | 93,76016235 | 59,72066116 68,749
1997 1628,761006 | 4,4671956 | 12,37501971 | 93,76016235 | 59,12036896 69,171
1998 1603,366232 | 4,4671956 | 13,03951963 | 93,76016235 | 62,10876084 69,451
1999 1596,118222 | 4,4671956 | 13,70401955 | 93,76016235 | 65,09715271 70,032
2000 1772,928691 | 4,4671956 | 14,57351494 | 93,76016235 | 64,91104889 70,478
2001 1896,300209 | 4,4671956 | 15,44301033 | 93,76016235 | 69,07556915 70,823
2002 1937,464114 | 4,4671956 | 17,12887001 | 110,4312668 | 72,8870697 71,23
2003 2283,772993 | 4,4671956 | 18,35396004 | 111,2080536 | 75,75093842 71,287
2004 2816,99385 4,4671956 | 18,99534988 | 111,6782303 | 79,90052795 71,762
2005 3233,133396 | 4,4671956 | 20,82938957 | 112,2025223 | 82,03775024 72,061
2006 3660,661047 | 4,4671956 | 21,51416969 | 111,9301682 | 83,60420227 72,334
2007 4167,451699 | 4,4671956 | 23,77420998 | 112,4719315 | 73,5201416 72,602
2008 5180,918815 | 4,4671956 | 27,26478959 | 111,0736008 | 80,21128082 72,941
2009 4235,429905 | 4,4671956 | 30,75536919 | 112,9482727 | 96,51100922 73,62
2010 4912,785855 | 4,4671956 | 30,97764969 | 113,3779526 | 100,7091217 73,808
2011 5916,313644 | 4,4671956 | 32,60739136 | 112,3881607 | 103,1164703 74,123
2012 6033,648847 | 4,4671956 | 33,70814133 | 111,7055588 | 103,3724774 74,202
2013 5979,60139 4,4671956 | 35,49594116 | 112,2494888 | 103,6284845 74,615
2014 6094,693923 | 4,4671956 | 36,06224823 | 111,6866989 | 103,8844916 75,11
2015 4685,059027 | 4,4671956 | 38,33097839 | 110,8422699 | 104,1404987 75,622
2016 4424,98529 4,4671956 | 44,10528946 | 110,6881027 | 104,3965058 75,732
2017 4554,66754 4,4671956 | 49,37791061 | 109,8377075 | 104,652513 75,743
2018 4577,210292 | 4,4671956 | 53,1637001 | 108,7034836 | 104,9085201 76,066
2019 4468,453419 | 4,4671956 | 54,1856308 | 107,7751312 | 105,1645272 76,474
2020 3743,541952 | 4,4671956 | 53,61402893 | 110,3305664 | 105,4205343 74,453
2021 4160,559267 | 4,4671956 | 54,20999146 | 106,9955673 | 105,6765414 76,377
2022 4961,552577 | 4,4671956 | 53,40124893 | 108,3439331 | 105,9325485 77,129
2023 5364,02795 4,4671956 | 55,51889038 | 108,7616425 | 102,7021484 77,55
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Mull Hypothesis: D(LGDP_P) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Mull Hypothesis: LGDP_P has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic

Prob.*

t-Statistic Prob.*
Augmented Dickey-Fuller test staistic 5321281 0.0001 Augmented Dickey-Fuller test statistic 0414121 08953
Test critical values: 1% level -3.653730 — -
Test critical values: 1% lewvel -3.646342
5% level -2.957110
10% level 2617434 5% level ~2.954021
10% lavel -2.615817
*MacKi 1996 -sided p-values.
Hackinnon (1996) one-sided p-values *MacKinnon (1996) one-sided p-values.
Mull Hypothesis: D(LGDP_P) has a unit root Mull Hypothesis: LGDP_P has a unit root
Exogenous: Constant, Linear Trend Expgenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=8) Lag Length: 0 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.180786 0.0011 Augmented Dickey-Fuller test statistic -1.093243 0.5834
Testcritical values: 1% level -4 273277 Test critical values: 1% level -4 262735
5% level -3.557759 5% level -3.552973
10% level -3.212361 10% level -3.200642
*Mackinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Mull Hypothesis: DILGDP_P) has a unit root MNull Hypothesis: LGDP_P has a unit root
Exogenous: Mone Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=8) Lag Length: 0 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.058929  0.0000 Augmented Dickey-Fuller test statistic 0993835  0.9118
Test critical values: 1% level -2.639210 Test critical values: 1% |evel -2 535901
5% level -1.951687 5% level -1.951332
10% level -1.610579 10% level -1.610747

*MacKinnon (1996) one-sided p-values.

*MacKinnon (1996) one-sided p-values.

sl e Y Ilaal aglal alylésll 4 Esay) JLEA) il 103 oy 3alal

Null Hypothesis: D(LGNI) has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

Null Hypaothesis: LGNI has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

tStatistic  Prob.” t-Statistic  Prob*
.-'\ugme_n_ted Dickey.—FuIIertest statistic -5.289514 0.0001 Augmented Dickey-Fuller test statistic 2284053 01827
Testerticalvalues: 1% level -3.661661 Testerticalvalues: 1% level -3653730
2% level 2960411 5% level 2957110
10% level -2.619160 100% level 2 §17434
Hackinnon (1996) one-sided pvalues. *Mackinnon (1996) one-sided p-values.
MNull Hypothesis: D(LGNI} has a unit root MNuTT Hypothesis: LGNThas a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
+-Statistic Prob.* -Statistic Prob.*
Augmented Dickey-Fuller test statistic 5377223 0.0007 Augmented Dicke; Fuller test stafistic -3.035210 01388
— - Test critical values: 1% level -4 273277
Test critical values: 1% level -4.284580
5% level -3.557759
5% level -3.562832 10% level 3212361
10% level -3.215267

*MacKinnon (1996) one-sided p-values.

*MacKinnon (1996) one-sided p-values.

——

'




Gl daild

Mull Hypothesis: D(LGNI) has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)

MNull Hypothesis: LGNI has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)

t-Statistic Prob.* t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 5253744 0.0000 Augmented Dickey-Fuller test statistic -0.164973  0.6188
Test critical values. 1% level 2.B41A72 Test critical values: 1% level -2.639210
5% eyl 1952086 5% level -1.951687
10% level 1610400 10% level 1610579

*MacKinnon (1996) one-sided p-values.

*Mackinnon (1996) one-sided p-values.
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Mull Hypothesis: D(LLER) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Mull Hypothesis: LLER has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.129959  0.0000 Augmented Dickey-Fuller test statistic -0.332425  0.9090
Test critical values: 1% level -3.653730 Test critical values: 1% level _3.653730
5% level -2.957110 5% level 2957110
10% level -2 617434 10% level -2 F17434
“MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Mull Hypothesis: D(LLER) has a unit root Mull Hypothesis: LLER has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=8) Lag Length: 0 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 3504564 0.0474 Augmented Dickey-Fuller test statisiic -3.1286818 01165
— - Test critical values: 1% level -4, 262735
Test critical values: 1% level -4 296729
5% level -3.552973
5% level -3.568379 10% level -3.209642
10% level -3.218382
- i *Mackinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Mull Hypothesis: DILLER) has a unit root Mull Hypothesis: LLER has a unit root
Exogenous: Mone Exogenous: Mone
Lag Length: O (Automatic - based on SIC, maxlag=8) Lag Length: 1 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Diickey-Fuller test statistic -5.384726 0.0000 Augmented Dickey-Fuller test statistic 3.425140 0.9996
Test critical values: 1% level -2.639210 Test critical values: 196 level -2.639210
5% level -1.951687 5% level -1.951687
10% level -1.610579 10% level -1.610579

*Mackinnon (1995) one-sided p-values.

*MacKinnon (1995) one-sided p-values.
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Null Hypothesis: D{LPREM) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Mull Hypothesis: LPRM has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.626695 0.0001
Test critical values: 1% level -3.653730
5% level -2.957110
10% level -2617434

*MacKinnon (1996) one-sided p-values.

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.412502 05643
Test critical values: 1% level -31.646342
5% level -2.954021
10% level -2.615817

*MacKinnon (1996) one-sided p-values.
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Mull Hypothesis: D{LPREM) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Mull Hypothesis: LPRM has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.642559 0.0003 Augmented Dickey-Fuller test statistic -1.346662 0.8579
Test critical values: 1% level -4 273277 Test critical values: 1% level -4.262735
5% level -3.557759 5% level -3.552973
10% level -3.212361 10% level -3.2096/42
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Mull Hypothesis: D(LPRM} has a unit root Null Hypothesis: LPRM has a unit root
Exogenous: Maone Exogenous: None )
Lag Length: 0 (Automatic - based on SIC, maxlag=8) Lag Length: 0 (Automatic - based on SIC, maxlag=3)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.584290 0.0000 Augmented Dickey-Fuller test statistic 0.835959 0.8869
Test critical values: 1% level -2.639210 Test critical values: 1% level -2 636901
5% level -1.951687 5% level -1.851332
10% level -1.610579 10% level -1.610747

*Mackinnon (1996) one-sided pvalues.

*MacKinnon (19968) one-sided pvalues.
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Mull Hypothesis: D(LSEC) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Mull Hypothesis: LSEC has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic

Prob.*

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.496885 0.0011 Augmented Dickey-Fuller test statistic -0.833931 0.7961
Test critical values: 1% level -3.653730 Test critical values: 1% level -3.646342
5% level -2.957110 5% level -2.954021
10% level -2617434 10% level -2.615817
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LSEC) has a unit root Mull Hypothesis: LSEC has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic- based on SIC, maxlag==8) Lag Length: 0 (Automatic - based on SIC, maxlag=8)
-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.563336 0.0051 Augmented Dickey-Fuller test statistic -1.476050 0.8176
Test critical values: 1% level -4.284580 Test critical values: 1% level -4 262735
5% level -3.562882 5% level -3.552973
10% level -3.215267 10% level -3.209642
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Null Hypothesis: D{LSEC) has a unit root Null Hypothesis: LSEC has a unit root
Exogenous: None Exogenous: Mone )
Lag Length: 0 (Automatic - based on SIC, maxlag=8) Lag Length: 0 {Automatic - based on SIC, maxlag=8)
+-Statistic Prob.* t-Statistic Prob.®
Augmented Dickey-Fuller test statistic -4.134442 0.0002 Algmented Dickey-Fuller test statistic 1.909230 0.9345
Test critical values: 1% level -2.638210 Test critical values: 1% level -2.636901
5% level -1.951687 5% level -1.951332
10% level -1.610579 10% level -1.610747

*MacKinnon (1996) one-sided p-values.

*Mackinnon (1996) one-sided p-values.
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Mull Hypothesis: DILTER) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Mull Hypothesis: LTER has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

tStaistic  Prob.”
Augmented Dickey-Fuller test statistic -3.586602 0.0118 Augmented Dickey-Fuller test statistic 0189283 0.9301
Test critical values: 1% level -3.653730 Test critical values: 1% level -3.653730
3% level -2.957110 5% level -2.957110
10% level -2 617434 10% level -2 617434
*MacKinnon (1996) one-sided p-values. *MacKinnon (1998) one-sided p-values.
Null Hypothesis: D(LTER) has a unit root Null Hypothesis: LTER has a unit raot
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8} Lag Length: 1 (Automatic - based on SIC, maxlag=8)
tStatistic ~~ Prob.* t-Statistic  Prob*
Augmented Dickey-Fuller test statistic 3533221 0.0526 Augmented Dickey-Fuller test statistic ~3.450090 00625
Test critical values: 1% level 4273277 Test critical values: 1% level -4.273277
50 level -3.557750 2% level -3.5577589
10% level -3.212361 10% level -3.212361
*Mackinnon (1996) one-sided p-values. *MacKinnon (1986) one-sided p-values.
Mull Hypothesis: D(LTER) has a unit root Mull Hypothesis: LTER has a unit root
Exogenous: Mone Exogenous: None
Lag Length: 0 (Automatic - based on 3IC, maxlag=28) Lag Length: 1 (Automatic - based on SIC, maxlag=8)
-Statistic Prob.® t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.318943 0.0219 Augmented Dickey-Fuller test statistic 2388407 0.9943
Test critical values: 1% level -2 639210 Test critical values: 1% level -2.639210
5% level -1.951687 5% level -1.951687
10% level -1.610579 10% level -1.610579

*MacKinnon (1996) one-sided p-values.

*MacKinnon (1996) one-sided p-values.
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|Te st Statistic Value k

|

|F-statistic 4.227008 5
!Critical Value Bounds

iSigniﬁcance 10 Bound 11 Bound
10% 2.26 3.35
is% 262 3.79
2.5% 2.96 418
‘1% 3.41 468
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Levels Equation
Case 2. Restricted Constant and Mo Trend

Variable Coefficient Std. Errar t-Statistic Praob.
LGMI 1.329967 1.087031 1.212333 0.2367
LLER 17.96055 5.686823 2067561 0.04582
LPRM 4 995466 1.523994 32T7TETE 0.0031
L3EC -0.692687 1.144945  -0.604994 0.5506
LTER -0.715928 0553977  -1.282343 0.2081

C -88.72863 36.99064  -2.398678 00242

EC =LGDP_P -(1.32300*LGMI + 17 .9605*LLER + 4.9955* PRM -0.6927
*LSEC -0.7159*LTER. - 88.7286)

sxalll Ja¥) clalra ol milii :10 é) Galal)

ECM Regression
Case 2. Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
D{LPRM) -0.022755 0511106  -0.044522 0.9648
CointEqi-1)* -0.363524 0053734  -6.765228 0.0000
R-squared 0.583335 Mean dependent var 0.023806
Adjusted R-squared 0.569894 S.0. dependentwvar 0133742
S.E. ofregression 0.087711 Akaike info criterion -1.870842
Sum squared resid 0.238491 Schwarz criterion -1.880144
Log likelihood 34 51839 Hannan-Cuinn criter. -1.940325
Durbin-\Watson stat 1.786428

* p~value incompatible with --Bounds distribution.
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.322484 Prob. F(2,23) 07276
Obs*R-squared 0.900148 Prob. Chi-Square(2) 06376
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1418746 Prob. F(7,25) 0.2415
Obs*R-squared 9. 386894 Prob. Chi-Square(7) 0.2261
Scaled explained 35 7.947956 Prob. Chi-Square(7) 0.3372

Heteroskedasticity Test: ARCH

F-statistic
Obs*R-squared

0.297719  Prob. F(1,30) 0.5894
0.314447  Prob. Chi-Square(1) 0.5750

Ramsey RESET Testuiuagill sUadl jLid) 113 a8 galall

Yalue df Probability
t-statistic 0262486 24 0.7952
F-statistic 0.0688949 (1, 24) 0.7952
F-test summary:

Sum of 5q. df Mean Squares

Test 35R 0.000683 1 0.000683
Restricted S5R 0.238491 25 0.009540
Unrestricted 33R 0237808 24 0.00993049
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