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Summary:

The study aims to know the impact of population increase on spending in
education in Algeria using the ARDL model during the period (1990-2020) in
order to test the education spending model consisting of the following economic
variables: population increase, GDP, average education and enrollment in higher
education schools from During: root tests, co-integration test, ECM error
correction test, other diagnostic tests and structural stability tests.

The study found that population increase positively affects spending on
education, while GDP has a negative impact on education spending in the long
and short term.

Keywords: expenditure on education, population increase, ARDL model.
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S 1(0) Aspall (e AlalSiall iyl e iy (ARDL) zgie o . 58T of 1(2) il da0l)
O (ADF) il il caaagl a8y cJalSall dapn bl dlla & g sl (1) dasd) e
(PP) il Gl & WS «l(0) 48l xe e PGR Y I(1) 4l die Aliics cufyiial)
pes O LAY &l cell Ay cclalial s paliadl Al b daeladin) dead (g3l
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. ARDL #35a gadai 4al€als cfylaa]

H(Bangl) sda L) dpbaiu) jLad) @il 1(1-3) &) Jsaad)

ADF PP
Level 1st diff Decision Level 1st diff Decision
GDP 1.029048*** 7,598175%** I(1) 1.517288*** 7,789416*** I(1)
MEDED 2.079579*** 3,473659** I(1) 4.907699* * * 3,404755%* I(1)
PGR 6.115629* - 1(0) - - -
SED 0.097272%** 4,406566* * * I(1) 0.309351 *** **%4.004672 I(1)
SEHE 4.378731*** | 4,800273* I(1) 7.386722%** | 5,068371** I(1)
EVIEWS 12 lasy!) melinll alasials iUl slae) : jaaal)
DA g ail) il 1(2-3) by Jsaal
z 3salll JsY) z dgaill Sz 3sall A 3 gl
PGR PGR PGR
N GDP GDP GDP
bl SEHE MEDED
MEDED
R2-0.982397 |  R2=0.585013 R2=0.827245
R=0.923721 R=0.518615 R=0.758143
Sl F=0.001065 F=0.000140 F=0.000004
DW= 3.152072| DW=1.713373| DW=1.580137

EVIEWS12 daay Ao alaeWh ciudlall slac) (e 1 juaall

59




Al 8 addail) G i) de Llsad) 3L AT A a s GGl Juadl)
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ilie Lang (GDP, SEHE , PGR , MEDED) ciysie ao)l e Ladiel Jo¥) z3salll i
) eilat axe Al Laagd B 2 3gall Liysg ¢SEHE e Lida Llady 3130 Lals Y]
woall z3saill lisyng (MEDED AT e lids asle JSLa Jaly Sl han) Al

: VS Lde Jeaniall dulyall giliis GDP,PGR (yliiasa ¢y i

P Bl Al clady) 5@ jLadl-2-1
(ARDL) z3sail fidll sUaf)) iy ane aaad by Al i) o Laal¥) e & o
Wy 01 oo bl ellady) 55 of LDl (02) a8y dsaall DA (e mlae dunad Gy el
. HQ.SC.AIC .FPE julaall couen 48 8 llig il Gun yuleall (alel ddde Canaald W)
T asaill Ll elhaty) B8 HLad) milii :(3-3) a8 Jgaal)

Sample: 1990 2020

Included observations: 29

Lag LogL LR FPE AlC sC HQ
0 4.229527 NA 0.053830 -0.084795  0.056649 -0.040496
1 8.581410  7.503246* 0.042764* —0.315959* -0.127367* —0.256894*

2 9.332797  1.243675 0.043578 -0.298814 -0.063073 -0.224983

* indicates lag order selected by the criterion
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O daY) dlgh dals ADle g 4l i e say HT daad) ajill Jsd sy HO gial
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(Bound Tests) 7 igaill didall Jalsil) cllad) qilis padla : (4-3) a8 Jgaadl

Ageanall 508
Lginall (Ggine
Agaaall F 48 F—statistic
10% 5% | 2.5%
2.63 | 3.1 3.55 1(0)
10.79813
3.35 | 3.87 | 4.38 I(1)

EVIEWS12 _ilas) galipall plaaiuly (iUl slae) (et decaal)

rdushal) Ja¥) clide jad -3-3
agaall o) DA (e z 3salll Cilpitie G Sjiiall Jolall duald dsag (e U 2ey
SED= «+ B, PGR + B, GDP

aningi LS (zisall Ja¥) dlgh cldes et A Baial)l Cladedl a8 ) Jeasill o
tok Lol 138 (he Jaadlig ¢(04) a8 Jsaadl by

Hhse Gle S5 ed Ml 0.05 (e i Jlan¥) dad Y ddlas) AN L) chiall )
skl gadl e jihall 3 (SED) adaill e Gl

BaLl) caaly LalS sl (ol ala) A1 53 ALKl 5oLl die o) anid Apala@) Lalill e L
gl A Aulull salbyll J<ims ((0.451154) @ adadll e GaY) alay saaly sasge LalSu)
o st Canaly elgw an o Ll o dedial Lasas allall Jag il & Laas gl
dpatill LS agils Lg3sS Apaleaidy) cllaladll 3l o Uniiay aldedll o At cililie sl
sl Gob 8 Bil) Lagas Joall e Liey
Omy 4 dake WDle @l o) @l ade B 50 5e8 (GDP) ad) bl Jaa] ydse W
s o caledll o Gyl (aiy saaly sag aall @l Jla) a5 o) WSS (SED)
A W desgial) ol Baalid) Joall & Slai®¥) ) daalls addeil) Gpaal o Guabeai®¥) o ple Gl

Al iy il 8 S0 ALl dpanl) Calaal (3aiaty (gola@Y) saill e 8L B )50 (e
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Faaldl) Jsal 3L she e LiSly cladlal) s ladlal) i lglea Lo dale duslyl aetl
sall (a Algihe Clagiase 3iind dims B B any lgiihioe e le IS8 U

¢ 3saill (ARDL) 7z dgail Uy Jaght) Ja¥) cilalea pafi :(5-3) a8, Jgaall

ARDL(2,2 ,2) Jia¥) z3sall

Variable Coefficient t—statistic Prob
PGR 0.451154 2.304518 0.0320
GDP -0.181272 -4.231973 0.0004

EVIEWS12 s galipall plaaiuly (iUl slael (e ¢ iecaal)

:madl) JaY) e jaE —4-3
Gult DA e pradl) JaYUL Ll Clebad) a8 Qs 13 b seladll o2 Jiaw
Ja¥) 8 sl ) Ables e Baad) s 30 2y o @lldy ECM sl mpaas z35a0
g el 55 4] aa el JaY) Alalae 8 Lgally ishal
g 3saill (ECM) Uil prusuas z3gail Uiy juuall) Ja¥) s :(6—3)ad; Jgaad

ARDL(2 ,2 ,2)JeY) 7 3gail

Variable Coefficient t—statistic Prob
D(pgr) 10.25.328 4.917332 0.0001
D(gdp) -0.072897 -5.419059 0.0000

ECM(-1) -0.953467 =7.047793 0.0000
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: gigaill dugdlis clladl-5-3

¢ isaill (Diagnostic test) duadial) c))Lady) qilis :(7-3) ad; Jgaad

Jlaaly) ]l Lag Ailaaly!) okl e.u.\\
Durbin’s
0.9980 0.1330 1 .
alternative
0.2876 1.1972 Al dala i
Breusch—godfrey i
0.1237 2.3522 2 F-statistic M
0.1014 2.4225
Chi-square oailat pxe
0.8023 0.0627 Breusch—pagan
et
Chi-square Jarque-bera
0.5815 1.0840 bl gl

eviews]2 Jlasy) mabpl) aldel gillall dlae) (e jcall

D AU BLIY) L) e

JlanY) dasd 4igea (Durbins alternative) jloal cas Jaadl (06 ) a8y Jeandl DA (1

awle g ((%5) Ligine (Gsnne vie axall A p Jod Nl ((0.9980) aiad cialy Cua 2 sl
I Y1 AShe 35mg il

ol Lt diag dugina F-statistic ded o (Breusch-Godfrey LM) jlaal i WS

LS Bl Y1 A e e Y skl z3saill (6T (%5) disine (g die paell

oplidl) Gl axe LSS e

Sl (0.8023) 5 58 Cun JlainY) dasd digina (Breusch-Pagan) laal ekl LS

Lol Gailas o il dacasd s Jullg (%5) disine (Sgie die pdall A Jol
:g.y,\hl\ sl Jladl e
(%5) dLigina (g5 dic adall duiajd Jod Lead (Jarque—Bera) s HLadY) 12a D)
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GOLERY) Gl (e ing ¢ sl el oS g sanall ol sl (53 (CUSUMSQ)
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-FATIMA RACHEDI ET KHADRA RACHEDI, The effect of population geowth
on economic development in Algeria —a prespective study for working— age
population prospect 2040 ,V =7, N =3, 2020.
—HABI HALIMA, The reality of education in the modern Algeria School, 2021.
—llham Ahmed Ibrahim Zeinelabdin , Muslema Murtada Yousef Haj Elhade,
Minas Abdelrahman Ali Alkhabir, The government spending on education and
health? And its impact on sustainable development in SUDAN between (1995-
2015), journal of Economic, Administrative and Legal Sciences, V=5, N=2,
2021.
—Mohamed Dijellouli , Mohamed Amin Boumediane , Bondali Beudali
Bensakrame , Good government and government expenditure: Econometric
study on African countrues, journal of economic growth and entrepremeurship

spatial and entrepreneurial development studies laboratory, N=1, 2019.
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101 Galal)
Al e clily
years Cuntry SED GDP PGR SEHE MEDED
1990 | DZ 4.7652044402858 0,80000058 | 2,56646025 | 10,2931404 0,385
1991 | DZ 4.34362929160359 -1,20000059 | 2,46026258 | 11,0127001 0,395
1992 | DZ 4.96603882254581 1,8000023 | 2,35038379 | 11,14538 0,405
1993 | DZ 5.5968782730443 -2,10000076 | 2,22162181 | 10,9882898 0,414
1994 | DZ 5.08380084042785 -0,89999655 | 2,07086115 | 10,4694901 0,424
1995 | DZ 4.73778299295614 3,79999479 | 1,90982128 | 10,1542501 0,431
1996 | DZ 4.16003414629279 4,09999847 | 1,75319953 | 11,4182501 0,443
1997 | DZ 4.26137270380183 1,09999994 | 1,61525249 | 10,7862501 0,458
1998 | DZ 4.28178765813722 5,10000361 | 1,50086916 | 11,1022501 0,473
1999 | DZ 4.25687350155096 3,20000155 | 1,41627892 | 13,7246399 0,487
2000 | DZ 4.24622967399072 3,8(1,35841747 | 12,413445 0,5
2001 | DZ 4.329291822254581 3|1,30982969 | 15,6538095 0,513
2002 | DZ 4.29167991765671 5,6|1,27507186 | 17,3711605 0,529
2003 | DZ 4.289466599374031 7,2|1,27591769 | 18,5779495 0,542
2004 | DZ 4.27833740959558 4,3| 1,3178094 | 19,1494198 0,557
2005 | DZ 4.24694985864769 5,9(1,38991905| 20,87286 0,57
2006 | DZ 4.29025548331762 1,7 |1,47114991 | 21,3378391 0,577
2007 | DZ 4.39739349408809 3,4|1,55137943 | 23,6013298 0,588
2008 | DZ 4.4352278553705 2,4|1,63616944 | 22,4695845 0,588
2009 | DZ 4.42428415662012 1,6 1,72210757 | 29,90938 0,608
2010 | DZ 4.45493990319868 3,6 1,80500475 | 29,8894291 0,626
2011|DZ 4.425384211916661 2,9(1,88330859 | 31,2140903 0,644
2012 | DZ 4.38364646068065 3,4(1,95146367 | 32,2015305 0,639
2013|DZ 4.37014416115435 2,8(2,00270361 | 33,8909912 0,639
2014 | DZ 4.3675340689313 3,8(2,03358716 | 34,4818192 0,652
2015 | DZ 4.3577012142869 3,7/2,04537209 | 36,7813187 0,659
2016 | DZ 4.42241695014873 3,2(2,05135237| 42,628849 0,66
2017 | Dz 4.400855803940831 1,3 |2,04490931 | 47,6468315 0,665
2018 | DZ 4.36695483365406 1,1|2,00739866 | 51,3656693 0,668
2019 | DZ 4.34037381139292 1[1,93398334 | 52,6199417 0,672
2020 | DZ 5.141293352709711 -5,1| 1,836533552,4986191 0,672
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Dependent Variable: SED

Method: ARDL

Date: 05/23/22 Time: 19:43

Sample (adjusted): 1994 2020

Included observations: 27 after adjustments
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): PGR GDP MEDED SEHE
Fixed regressors: C

Number of models evalulated: 625

Selected Model: ARDL(1, 3, 4, 4, 4)

Variable Coefficient Std. Error t-Statistic Prob.*
SED(-1) 0.754682 0.120340 6.271249 0.0008
PGR 6.438338 2.456491 2.620949 0.0395
PGR(-1) -23.22964 6.354075 -3.655865 0.0106
PGR(-2) 24.72550 7.148185 3.458989 0.0135
PGR(-3) -8.449401 3.077651 -2.745406 0.0335
GDP -0.068536 0.010470 -6.545964 0.0006
GDP(-1) -0.038231 0.014392 -2.656479 0.0377
GDP(-2) 0.018590 0.013355 1.392039 0.2133
GDP(-3) 0.024369 0.013987 1.742324 0.1321
GDP(-4) -0.015802 0.011120 -1.421024 0.2051
MEDED 6.594863 4.119989 1.600699 0.1606
MEDED(-1) 7.351628 5.353734 1.373178 0.2188
MEDED(-2) -9.234719 5.723881 -1.613367 0.1578
MEDED(-3) 8.007385 5.077856 1.576923 0.1659
MEDED(-4) -9.030508 4.278835 -2.110506 0.0793
SEHE -0.004150 0.010597 -0.391606 0.7089
SEHE(-1) -0.027965 0.011971 -2.336158 0.0581
SEHE(-2) 0.006569 0.011807 0.556395 0.5981
SEHE(-3) -0.001564 0.012148 -0.128746 0.9018
SEHE(-4) 0.028844 0.014929 1.932032 0.1016
C -0.085092 1.478755 -0.057543 0.9560
R-squared 0.982397 Mean dependent var 4.408963
Adjusted R-squared 0.923721 S.D. dependent var 0.228524
S.E. of regression 0.063115  Akaike info criterion -2.636228
Sum squared resid 0.023901  Schwarz criterion -1.628355
Log likelihood 56.58908 Hannan—Quinn criter. -2.336534
F-statistic 16.74269  Durbin-Watson stat 3.152072

Prob(F-statistic) 0.001065

*Note: p—values and any subsequent tests do not account for model

selection.
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Breusch—-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 1 lag

F-statistic 5.810936  Prob. F(1,5) 0.0608
Obs*R-squared 14.51264  Prob. Chi-Square(1) 0.0001
04 alal)

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags
F-statistic 3.306545  Prob. F(2,4) 0.1420
Obs*R-squared 16.82389  Prob. Chi-Square(2) 0.0002
05 Galall
Breusch—-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 3 lags
F-statistic 2.247960  Prob. F(3,3) 0.2616
Obs*R-squared 18.68709  Prob. Chi-Square(3) 0.0003
06 Gl
1Y) CJJAA“ Ol uilad ane jldl)
Heteroskedasticity Test: Breusch—Pagan—Godfrey
Null hypothesis: Homoskedasticity
F-statistic 0.588541  Prob. F(20,6) 0.8269
Obs*R-squared 17.88393  Prob. Chi-Square(20) 0.5951
Scaled explained SS 1.015699  Prob. Chi-Square(20) 1.0000
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Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

. .. Jarque-Bera

0.04 0.06 0.08 | Probability

0.00 0.02

Series: Residuals
Sample 1994 2020
Observations 27

-2.23e-15
-0.002506
0.076653
-0.051362
0.030320
0.566457
3.300154

1.545286
0.4617910
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:JsY) zisaill RAMZY il

Ramsey RESET Test

Equation: UNTITLED

Omitted Variables: Squares of fitted values

Specification: SED SED(-1) PGR PGR(-1) PGR(-2) PGR(-3) GDP GDP(-1)
GDP(-2) GDP(-3) GDP(-4) MEDED MEDED(-1) MEDED(-2) MEDED(
-3) MEDED(-4) SEHE SEHE(-1) SEHE(-2) SEHE(-3) SEHE(-4) C

Value df Probability
t-statistic 0.355501 5 0.7367
F-statistic 0.126381 (1, 5) 0.7367
Likelihood ratio 0.673976 1 0.4117
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(SED)

Selected Model: ARDL(1, 3, 4, 4, 4)

Case 3: Unrestricted Constant and No Trend
Date: 05/23/22 Time: 20:02

Sample: 1990 2020

Included observations: 27

Levels Equation

Case 3: Unrestricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
PGR -2.100160 1.587117 -1.323255 0.2339
GDP -0.324516 0.241206 -1.345391 0.2271

MEDED 15.03621 17.04354 0.882224 0.4116
SEHE 0.007069 0.072930 0.096927 0.9259

EC = SED - (-2.1002*PGR -0.3245*GDP + 15.0362*MEDED + 0.0071*SEHE)

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000

F-statistic 17.74962 10% 2.45 3.52
K 4 5% 2.86 4.01
2.5% 3.25 4.49

1% 3.74 5.06

Finite Sample:

Actual Sample Size 27 n=35
10% 2.696 3.898
5% 3.276 4.63
1% 4.59 6.368

Finite Sample:

n=30
10% 2.752 3.994
5% 3.354 4.774
1% 4.768 6.67
t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
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t-statistic -2.038539 10% -2.57 -3.66
5% -2.86 -3.99
2.5% -3.13 -4.26
1% -3.43 -4.6
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ARDL Error Correction Regression
Dependent Variable: D(SED)
Selected Model: ARDL(1, 3, 4, 4, 4)
Case 3: Unrestricted Constant and No Trend
Date: 05/23/22 Time: 20:06
Sample: 1990 2020
Included observations: 27
ECM Regression
Case 3: Unrestricted Constant and No Trend
Variable Coefficient Std. Error t-—Statistic Prob.
C -0.085092 0.068741 -1.237867 0.2620
D(PGR) 6.438338 1.560728 4.125214 0.0062
D(PGR(-1)) -16.27610 2.893006 -5.626015 0.0013
D(PGR(-2)) 8.449401 1.622973 5.206126 0.0020
D(GDP) -0.068536 0.006256 -10.95566 0.0000
D(GDP(-1)) -0.027157 0.009273 -2.928579 0.0263
D(GDP(-2)) -0.008567 0.007785 -1.100460 0.3133
D(GDP(-3)) 0.015802 0.006158 2.566308 0.0425
D(MEDED) 6.594863 2.551008 2.585199 0.0415
D(MEDED(-1)) 10.25784 2.793415 3.672151 0.0104
D(MEDED(-2)) 1.023123 2.471299 0.414002 0.6933
D(MEDED(-3)) 9.030508 2.734133 3.302879 0.0163
D(SEHE) -0.004150 0.006436 -0.644860 0.5429
D(SEHE(-1)) -0.033849 0.006187 -5.471219 0.0016
D(SEHE(-2)) -0.027280 0.007459 -3.657127 0.0106
D(SEHE(-3)) -0.028844 0.007601 -3.794663 0.0090
CointEq(-1)* -0.245318 0.020171 -12.16197 0.0000
R-squared 0.982887 Mean dependent var -0.016874
Adjusted R-squared 0.955506  S.D. dependent var 0.231771
S.E. of regression 0.048889  Akaike info criterion -2.932524
Sum squared resid 0.023901  Schwarz criterion -2.116627
Log likelihood 56.58908 Hannan—Quinn criter. -2.689915
F-statistic 35.89656  Durbin-Watson stat 3.152072
Prob(F-statistic) 0.000001
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Dependent Variable: SED

Method: ARDL

Date: 05/23/22 Time: 20:13

Sample (adjusted): 1991 2020

Included observations: 30 after adjustments
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): PGR GDP MEDED
Fixed regressors: C

Number of models evalulated: 64

Selected Model: ARDL(1, 0, 0, 0)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-—Statistic Prob.*
SED(-1) 0.345866 0.184255 1.877103 0.0722
PGR 0.049051 0.165279 0.296780 0.7691
GDP -0.066691 0.020198 -3.301932 0.0029
MEDED -0.334235 0.513293 -0.651159 0.5209
C 3.191899 0.931988 3.424827 0.0021
R-squared 0.585013 Mean dependent var 4.464952
Adjusted R-squared 0.518615 S.D. dependent var 0.321071
S.E. of regression 0.222765 Akaike info criterion -0.014386
Sum squared resid 1.240608 Schwarz criterion 0.219147
Log likelihood 5.215786  Hannan—Quinn criter. 0.060323
F-statistic 8.810707 Durbin-Watson stat 1.713373

Prob(F-statistic) 0.000140

*Note: p—values and any subsequent tests do not account for model

selection.
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Breusch—-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 1 lag

F-statistic 0.005176  Prob. F(1,24) 0.9432
Obs*R-squared 0.006469  Prob. Chi-Square(1) 0.9359
14 Galal)

Breusch—Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 2 lags

F-statistic 1.685483  Prob. F(2,23) 0.2075

Obs*R-squared 3.834860 Prob. Chi-Square(2) 0.1470
15 Galad)

Breusch-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 3 lags

F-statistic 1.384088 Prob. F(3,22) 0.2739

Obs*R-squared 4763179 Prob. Chi-Square(3) 0.1900
165l

Heteroskedasticity Test: Breusch—Pagan—Godfrey

Null hypothesis: Homoskedasticity

F-statistic 13.53582  Prob. F(4,25) 0.0000

Obs*R-squared 20.52352  Prob. Chi-Square(4) 0.0004

Scaled explained SS 29.57057  Prob. Chi-Square(4) 0.0000
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Ramsey RESET Test

Equation: UNTITLED

Omitted Variables: Squares of fitted values
Specification: SED SED(-1) PGR GDP MEDED C

Value df Probability
t-statistic 1.891308 24 0.0707
F-statistic 3.577045 1, 24) 0.0707
Likelihood ratio 4.167897 1 0.0412
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Series: Residuals
Sample 1991 2020
Observations 30

-4.44e-17
0.007353
0.576741

-0.565080

0.206832
0.182971
5.149545

5.943070
0.0512250
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(SED)

Selected Model: ARDL(1, 0, 0, 0)

Case 2: Restricted Constant and No Trend
Date: 05/23/22 Time: 20:31

Sample: 1990 2020

Included observations: 30

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 3.191899 0.931988 3.424827 0.0021
SED(-1)* -0.654134 0.184255 -3.550147 0.0016
PGR** 0.049051 0.165279 0.296780 0.7691
GDP** -0.066691 0.020198 -3.301932 0.0029
MEDED** -0.334235 0.513293 -0.651159 0.5209

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).
Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
PGR 0.074987 0.244570 0.306607 0.7617
GDP -0.101954 0.039555 -2.577542 0.0162
MEDED -0.510959 0.721757 -0.707937 0.4855
C 4.879582 0.589875 8.272233 0.0000

EC = SED - (0.0750*PGR -0.1020*GDP -0.5110*MEDED + 4.8796)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 4.541388 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Finite Sample:

Actual Sample Size 30 n=30
10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966
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ARDL Error Correction Regression
Dependent Variable: D(SED)

Selected Model: ARDL(1, 0, 0, 0)

Case 2: Restricted Constant and No Trend
Date: 05/23/22 Time: 20:33

Sample: 1990 2020
Included observations: 30

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
CointEq(-1)* -0.654134 0.127455 -5.132256 0.0000
R-squared 0.474922 Mean dependent var 0.012536
Adjusted R-squared 0.474922 S.D. dependent var 0.285434
S.E. of regression 0.206832 Akaike info criterion -0.281052
Sum squared resid 1.240608 Schwarz criterion -0.234346
Log likelihood 5.215786 Hannan-Quinn criter. -0.266111
Durbin-Watson stat 1.713373
* p-value incompatible with t-Bounds distribution.
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 4.541388 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
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Dependent Variable: SED

Method: ARDL

Date: 05/23/22 Time: 20:42

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic): PGR GDP

Fixed regressors: C
Number of models evalulated: 18
Selected Model: ARDL(2, 2, 2)

Variable Coefficient Std. Error t-Statistic Prob.*
SED(-1) 0.439310 0.152568 2.879432 0.0093
SED(-2) -0.392777 0.163034 -2.409166 0.0257
PGR 10.25328 3.380592 3.032985 0.0066
PGR(-1) -19.31137 6.321754 -3.054749 0.0063
PGR(-2) 9.488250 3.063339 3.097356 0.0057
GDP -0.072897 0.017589 -4.144453 0.0005
GDP(-1) -0.055616 0.023203 -2.396950 0.0264
GDP(-2) -0.044324 0.022813 -1.942874 0.0662
C 3.990149 0.827824 4.820046 0.0001
R-squared 0.827245 Mean dependent var 4.469136
Adjusted R-squared 0.758143 S.D. dependent var 0.325921
S.E. of regression 0.160284 Akaike info criterion -0.574609
Sum squared resid 0.513821 Schwarz criterion -0.150276
Log likelihood 17.33184 Hannan-Quinn criter. -0.441714
F-statistic 11.97139 Durbin-Watson stat 1.580137

Prob(F-statistic) 0.000004

*Note: p-values and any subsequent tests do not account for model

selection.
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag

F-statistic 1.197228 Prob. F(1,19) 0.2876
Obs*R-squared 1.719029 Prob. Chi-Square(1) 0.1898
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/23/22 Time: 20:43
Sample: 1992 2020
Included observations: 29
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
SED(-1) -0.141474 0.199418 -0.709436 0.4867
SED(-2) 0.047729 0.167998 0.284106 0.7794
PGR -0.173943 3.367800 -0.051649 0.9593
PGR(-1) 0.313113 6.297317 0.049722 0.9609
PGR(-2) -0.178789 3.052722 -0.058567 0.9539
GDP -0.003448 0.017784 -0.193866 0.8483
GDP(-1) -0.011639 0.025422 -0.457820 0.6523
GDP(-2) -0.004607 0.023089 -0.199528 0.8440
C 0.542162 0.961310 0.563982 0.5794
RESID(-1) 0.339913 0.310656 1.094179 0.2876
R-squared 0.059277 Mean dependent var -5.33E-16
Adjusted R-squared -0.386329 S.D. dependent var 0.135465
S.E. of regression 0.159500 Akaike info criterion -0.566750
Sum squared resid 0.483363 Schwarz criterion -0.095269
Log likelihood 18.21788 Hannan-Quinn criter. -0.419088
F-statistic 0.133025 Durbin-Watson stat 2.126519
Prob(F-statistic) 0.998030
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 2.352257 Prob. F(2,18) 0.1237
Obs*R-squared 6.008977 Prob. Chi-Square(2) 0.0496
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/23/22 Time: 20:44
Sample: 1992 2020
Included observations: 29
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
SED(-1) -0.161324 0.188397 -0.856301 0.4031
SED(-2) -0.148040 0.191096 -0.774688 0.4486
PGR -1.909518 3.314575 -0.576097 0.5717
PGR(-1) 3.436755 6.179158 0.556185 0.5849
PGR(-2) -1.619800 2.984668 -0.542707 0.5940
GDP 0.007162 0.017745 0.403621 0.6912
GDP(-1) -0.014949 0.024045 -0.621731 0.5419
GDP(-2) -0.024058 0.024225 -0.993076 0.3338
C 1.626187 1.082562 1.502165 0.1504
RESID(-1) 0.268323 0.295594 0.907744 0.3760
RESID(-2) 0.554626 0.302633 1.832665 0.0834
R-squared 0.207206 Mean dependent var -5.33E-16
Adjusted R-squared -0.233235 S.D. dependent var 0.135465
S.E. of regression 0.150435 Akaike info criterion -0.668870
Sum squared resid 0.407354 Schwarz criterion -0.150241
Log likelihood 20.69862 Hannan-Quinn criter. -0.506442
F-statistic 0.470451 Durbin-Watson stat 1.607225
Prob(F-statistic) 0.887975
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 3 lags

F-statistic 2.422503 Prob. F(3,17) 0.1014
Obs*R-squared 8.684771 Prob. Chi-Square(3) 0.0338
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/23/22 Time: 20:45
Sample: 1992 2020
Included observations: 29
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
SED(-1) -0.196844 0.183768 -1.071156 0.2991
SED(-2) -0.082905 0.189896 -0.436580 0.6679
PGR -1.413526 3.223147 -0.438555 0.6665
PGR(-1) 2.586958 6.003776 0.430889 0.6720
PGR(-2) -1.262105 2.896832 -0.435684 0.6685
GDP 0.006839 0.017165 0.398411 0.6953
GDP(-1) -0.020481 0.023550 -0.869691 0.3966
GDP(-2) -0.023508 0.023435 -1.003101 0.3299
C 1.505642 1.050214 1.433653 0.1698
RESID(-1) 0.422236 0.303855 1.389599 0.1826
RESID(-2) 0.547775 0.292761 1.871065 0.0787
RESID(-3) -0.361293 0.241446 -1.496373 0.1529
R-squared 0.299475 Mean dependent var -5.33E-16
Adjusted R-squared -0.153806 S.D. dependent var 0.135465
S.E. of regression 0.145510 Akaike info criterion -0.723638
Sum squared resid 0.359945 Schwarz criterion -0.157860
Log likelihood 22.49275 Hannan-Quinn criter. -0.546443
F-statistic 0.660683 Durbin-Watson stat 2.158011
Prob(F-statistic) 0.755273
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Heteroskedasticity Test: ARCH

F-statistic 0.058353 Prob. F(1,26) 0.8110
Obs*R-squared 0.062701 Prob. Chi-Square(1) 0.8023
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 05/23/22 Time: 20:46
Sample (adjusted): 1993 2020
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.017170 0.005035 3.410177 0.0021

RESID/2(-1) 0.047366 0.196080 0.241563 0.8110
R-squared 0.002239 Mean dependent var 0.017994
Adjusted R-squared -0.036136 S.D. dependent var 0.019244
S.E. of regression 0.019589 Akaike info criterion -4.958950
Sum squared resid 0.009977 Schwarz criterion -4.863793
Log likelihood 71.42530 Hannan-Quinn criter. -4.929859
F-statistic 0.058353 Durbin-Watson stat 1.434255
Prob(F-statistic) 0.811013
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Series: Residuals
Sample 1992 2020
Observations 29

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

-5.33e-16
0.001911
0.291648
-0.238452
0.135465
0.155257
2.105148

1.084091
0.5815580m
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(SED)

Selected Model: ARDL(2, 2, 2)

Case 2: Restricted Constant and No Trend
Date: 05/23/22 Time: 20:51

Sample: 1990 2020

Included observations: 29

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 3.990149 0.827824 4.820046 0.0001
SED(-1)* -0.953467 0.169801 -5.615214 0.0000
PGR(-1) 0.430160 0.181373 2.371685 0.0279
GDP(-1) -0.172837 0.039668 -4.357116 0.0003
D(SED(-1)) 0.392777 0.163034 2.409166 0.0257
D(PGR) 10.25328 3.380592 3.032985 0.0066
D(PGR(-1)) -9.488250 3.063339 -3.097356 0.0057
D(GDP) -0.072897 0.017589 -4.144453 0.0005
D(GDP(-1)) 0.044324 0.022813 1.942874 0.0662
* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
PGR 0.451154 0.195769 2.304518 0.0320
GDP -0.181272 0.042834 -4.231973 0.0004
C 4.184884 0.375259 11.15199 0.0000
EC = SED - (0.4512*PGR -0.1813*GDP + 4.1849)
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 10.79813 10% 2.63 3.35
K 2 5% 3.1 3.87
2.5% 3.55 4.38
1% 4.13 5
Finite Sample:
Actual Sample Size 29 n=35
10% 2.845 3.623
5% 3.478 4.335
1% 4,948 6.028
Finite Sample:
n=30
10% 2.915 3.695
5% 3.538 4.428
1% 5.155 6.265
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ARDL Error Correction Regression
Dependent Variable: D(SED)

Selected Model: ARDL(2, 2, 2)

Case 2: Restricted Constant and No Trend
Date: 05/23/22 Time: 20:52

Sample: 1990 2020

Included observations: 29

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(SED(-1)) 0.392777 0.140935 2.786935 0.0114
D(PGR) 10.25328 2.085132 4917332 0.0001
D(PGR(-1)) -9.488250 1.996121 -4.753345 0.0001
D(GDP) -0.072897 0.013452 -5.419059 0.0000
D(GDP(-1)) 0.044324 0.019155 2.313990 0.0314
CointEq(-1)* -0.953467 0.135286 -7.047793 0.0000
R-squared 0.762971 Mean dependent var 0.027506
Adjusted R-squared 0.711443 S.D. dependent var 0.278244
S.E. of regression 0.149466 Akaike info criterion -0.781506
Sum squared resid 0.513821 Schwarz criterion -0.498617
Log likelihood 17.33184 Hannan-Quinn criter. -0.692909
Durbin-Watson stat 1.580137

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 10.79813 10% 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38

1% 4.13 5
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