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Abstract:

This study aimed to analyze the relationship between economic growth and
health spending in Algeria during the period (2000-2019), where the theoretical
aspect of both economic growth and health spending was discussed, and some
previous studies addressed the same subject matter were used. On the practical
side, the course of development of both economic growth and health spending
in Algeria has been analysed in light of economic volatility. Based on standard
and statistical methods, the stability of time series was examined, by applying
the developed Dicky Fuller test, as well as determining the direction of the
causal relationship of the two variables based on the Granger causality test, and
using a border approach to the self-regression model of distributed slow time
gaps (ARDL) to test the impact of economic growth on health spending by
verifying a common integration relationship between the study variables, And to
estimate the relationship between them in the short and long term. The results of
the study showed that there is a common complementarity between economic
growth and health spending, and that there is a long-term causal relationship in
one direction from health expenditure to economic growth in Algeria during the
period (2000-2019).

Keywords: Health expenditures, Economic growth, ARDL model.
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(Data world bank) sl clill 39 5N adgall e duhall @bk, Je Jyuasdl &
CApgnlanl) Zuhall ety lgde alde W) (Kaall (e A gae A8l aan iy 13K, «A8alk ojaail 138

Al 8 Aol cilgly) .1.2
L 2

Oe Esane il L o aall GUY) 5 alai®¥) gaill g AN Aubn Jal e
gelin 135 cdahll Clily calide gl EXcel galin lewn (ray cduball b Liss cleal)
Lilanyl JSUll ae daleilly duhall z3sad iy el 8 aDIA e s3I (Eviews]2)
g any
sdadl) Cpiial dudagl) ciliilaay) 1.3

£ sall) @il bl cilibasy) :(02) &3 Jgaall

GDP HE
Mean 3.285000 4.970746
Median 3.300000 5.192326
Maximum 7.200000 6.978489
Minimum 1.000000 3.235161
Std. Dev. 1.621005 1.315264
Skewness 0.657727 0.030199
Kurtosis 3.147757 1.371836
Jarque—Bera 1.460210 2.212137
Probability 0.481858 0.330857
Sum 65.70000 99.41493
Sum Sq. Dev. 49.92550 32.86846

Observations 20 20
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2005 i 3.235161% dad S0 G Heane 48 @lall sl GlaY) a8 L
4.970746%  oles langie: 2015 4 6.978489% s el

dedlall ol Jedlall bl sl Lalall Jarque-Bera lodl i judn
b Ao e oaall GEY) 5 Aaall i) e IS i3l
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 Ssimal) die
siusall 2o yshadll g S5 jLaal
day L (ADF-Test at Level) ol yaxia
Jalsall Jlaay) Liguenall dajall 2l . Ayl
P-Value T—test Critical value T
culall
0.80377 -0.77347 -3.02996 Intercept
olan¥) ¢ culdll
- Silua b 0.81029 -1.451005 -3.67361 Trend and HE
intercept
b G
0.9449 1.300102 -1.960171 None
culall
0.6728 -1.147122 -3.040391 Intercept
olany) ¢ cwlll
1(0) 8yiiua 0.0363 -3.922411 -3.733200 Trend and GDP
intercept
<l e
0.3301 -0.858563 -1.961409 None
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O] 2 e (ggiall die jfise GDP & Jidid) 5 S punall o8 celld LuSe
Lal) XSy 5% Liginall (gsiane ic Agaaal) 2l o il ganall aidl) o Eumy CADF
Aadl) of Cun (aled) oladY) 5 il ) zigai Johl 2ie5% e yraal Ciela LllaaY!
0% (e sl Cela aladl olaDU ddlasY)

tJoY) QA sla) dm jshaall Jigh S jLas)
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A @l aie

I Bl vie sl S sl
EESY . (ADF-Test at 1* difference) il e
sl L Jleay| Aigend) dapall il =W
P-Value 'i'—test Critical value T
Cull)
0.0170 -3.593340 -3.040391 Intercept
olan¥) ¢ culdll
I(1) 88ia 0.0727 -3.476471 -3.690814 Trend and HE
intercept
b Gen
0.0019 1.300102 -1.961409 None
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Ot deandd) A8a) dufyal "GRANGER CAUSALITY TEST' jaila 4w JLad) .3
1) puidial)

(GRANGER CAUSALITY TEST ) jails dusn LGS milii 1 (05) ad) Jgaal)

Pairwise Granger Causality Tests
Date: 07/13/22 Time: 18:44
Sample: 2000 2019

Lags: 6

Null Hypothesis: Obs F-Statistic  Prob.
GDP does not Granger Cause HE 14 0.77984 0.6993
HE does not Granger Cause GDP 306.345 0.0437

eviews12 Jlasy) malill clajia Ao lalais) Guidlall dlae) Ga @ jiaal)

Juaaly 306.345 «xly Foded o copeial G L) 3l il m i e
Alalall bl jails asehe s cuw HE sl o dumjd s adle s 0.0437
. GDP i

el uid HE ) GDP (e 457 danw 3Dle 35a5 G JLod) dagl il L @
il F &ilas) of Coa HE 8 @il i ¥ GDP d il o Gl il
.0.6993 Jlasl 0.77984
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:ARDL g igai i .2

(ARDL (4,2) gisai sl gilii :(06) ady Jganl

Dependent Variable: GDP

Method: ARDL

Date: 07/13/22 Time: 19:01

Sample (adjusted): 2004 2019

Included observations: 16 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): HE

Fixed regressors: C

Number of models evalulated: 20

Selected Model: ARDL(4, 2)

Variable Coefficient Std. Error t-Statistic ~ Prob.*
GDP(-1) 0.092434 0.207018 0.446503 0.6671
GDP(-2) 0.544670 0.217488 2.504364 0.0367
GDP(-3) -0.112311 0.252171  -0.445377 0.6679
GDP(-4) -0.436935 0.285845  -1.528572 0.1649
HE 0.224184 0.953335 0.235158 0.8200
HE(-1) 0.394257 1.296863 0.304008 0.7689
HE(-2) -0.893744 0.717084  -1.246358 0.2479
C 3.910065 3.364152 1.162274 0.2786
R-squared 0.683641 Mean dependent var 2.881250
Adjusted R-squared 0.406826 S.D. dependent var 1.323742
S.E. of regression 1.019516 Akaike info criterion 3.183387
Sum squared resid 8.315309 Schwarz criterion 3.569681
Log likelihood -17.46709 Hannan-Quinn criter. 3.203168
F-statistic 2.469671 Durbin-Watson stat  2.210306
Prob(F-statistic) 0.114332

*Note: p-values and any subsequent tests do not account for model
selection.
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.166624 Prob. F(1,7) 0.6953
Obs*R-squared 0.371999 Prob. Chi-Square(1) 0.5419
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Heteroskedasticity Test: ARCH

F-statistic 1.683199 Prob. F(1,13) 0.2171
Obs*R-squared 1.719516 Prob. Chi-Square(1) 0.1898

eviews 12 syl galixl) Glasa o lilis] Al 0] e 1 sl
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4
Series: Residuals
Sample 2004 2019
3 Observations 16
Mean -9.8%e-17
Median -0.053179

Maximum 1.193405
Minimum -1.057687

1 Std. Dev. 0.744549
Skewness 0.090689
Kurtosis 1.831883

Jarque-Bera  0.931597
Probability 0.627634
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Cumulative Sum of Recursive Residual- CUSUM

CUSUMdilaay Wy zigaill ASgl) sl JLid) gilii = (06) af) JSil)
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Cun WIS §yfins axiiad) ARDL z3gail 8pa0all clabeall of Cl€all DA (e ey
dgine (griee vic daall Sgaall Jals 7 3gall 13g] ysSaall (p)ladY) clasy Sball J<all a8
%5
Al Cfpatial Aualipal) A8al) a8ty dgasd) HLEA) G Q)
: (Bounds Test ) &idall Jalsil) jLaa) .1
oo S (F=364902.8) Ligunall i Lilas) of agaall las) =58 s
Laapd aby Wil (A dani€y %5 5 %10 Lgiee giwe die dlgaad) Y1 aall 28
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(Bounds Test)dl idall Jalsil) jLad) gilii : (09) ad) Jgaal)

Null Hypothesis: No levels relationship

Test Statistic Value K

F-statistic 4.554286 1

Critical Value Bounds

Signif, 10) 1(2)
10% 3.02 3.51
5% 3.62 4.16
2.5% 4,18 4.79
1% 4,94 5.58
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
HE -0.301820 0.280905 -1.074456 0.3140
(o 4.286684 1.817086 2.359098 0.0460

eviews ]2 Slaay) malill cilsjie e lalael oodUall dae] (e 2 jradll

oaally aall Gy daY) Alish A e s 53y cJsaal) DS e Jaadls

Sl % 5 ssin die (goa pe (HE) sl GlaY) & Jidially (graudil) juiadl o
Grira S 2sn5 pe o e SN dpiall dacadll o 5 Aol dcajdl) (b o
- >all Bl

Al Byuad Adal) Cilalea pass 2.2

ECM Uail) riaai igai :(10) ad Jsaad

ARDL Error Correction Regression
Dependent Variable: D(GDP)

Selected Model: ARDL(4, 2)

Case 2: Restricted Constant and No Trend
Date: 07/13/22 Time: 19:06

Sample: 2000 2019

Included observations: 16

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) 0.004576 0.205697 0.022249 0.9828
D(GDP(-2)) 0.549246 0.208800 2.630495 0.0302
D(GDP(-3)) 0.436935 0.238999 1.828190 0.1049

D(HE) 0.224184 0.763642 0.293572 0.7766
D(HE(-1)) 0.893744  0.569924 1568181  0.1555
CointEq(-1)* -0.912142 0.220717 -4.132623 0.0033

EC = GDP - (-0.3018*HE + 4.2867)

eviews 12 Loy zalidl cilajia e lilel adlall dae) (ot jradl)
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EC = GDP - (-0.3018*HE + 4.2867) oL
Al laly % 5 (gsiws die ddle dogine ) Wadl) maai aa Jales o g3 WS @
D)) 25ng 5 12ay caalgl) 5 heall Cp geane dilhe dah 43l WS ((<0.912142)
Aoy dalaall o2 Sty oz 3saills Bagage Uadll mona 41 Oy JaY) dbigha 25
ol Baer dashall da¥) & sl A el Ja¥) YR (e JEDU £ 3sail) (o

Mg s 11 ) (3w 0.91) daad)
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3.59999999999978 2010 3.80000000000086 2000
2.90000000000026 2011 2.99999999999967 2001
3.39999999999982 2012 5.599999999999701 2002

2.8 2013 7.20000000000044 2003
3.79999999999998 2014 4.29999999999957 2004
3.70000000000022 2015 5.89999999999995 2005
3.19999999999973 2016 1.70000000000063 2006
1.29999999999994 2017 3.39999999999938 2007
1.09999999999995 2018 2.40000000000033 2008
0.999999999999915 2019 1.60000000000007 2009

.(www.worldbank.org ) (s clill ad s ; jradll

(2019-2000) 558 A il 2l B Al G 555 1(02) B Falal

daial) Cilads &) gl daal) Cilads &) gl
5.11717176 2010 3.48903275 2000
5.26748085 2011 3.83787704 2001
6.00050974 2012 3.7300415 2002
6.03576279 2013 3.60104108 2003
6.54721403 2014 3.5440731 2004
6.9784894 2015 3.2351613 2005
6.60749578 2016 3.35510182 2006
6.27938414 2017 3.8214159 2007
6.16302586 2018 4.20188379 2008
6.24337101 2019 5.3593955 2009

.( www.worldbank.org ) (sl clill a8 e ; j1adll
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LS Shal) die pugall b o3 USRS aladiuly (GDP) stiial 3aa gl jda LAY il 1(03) ady galall

. -
:02 z3gall)
Null Hypothesis GDP has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=4)

:01 z3gaill

Null Hypothesis: GDP has a unit root

Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob *

Augmented Dickey-Fuller test statistic -3.922411 0.0363
Test cntical values: 1% level -4 667883
5% level -3.733200
10% level -3.310349

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 16

Augmented Dickey-Fuller Test Equation

1-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1147122 06728
Test critical values 1% level -3.857386
5% level -3.040391
10% level -2 660561

*MacKinnon (1996) one-sided p-values
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Dependent Variable. D(GDP)
Method: Least Squares

Date: 09/04/22 Time: 16:36
Sample (adjusted): 2004 2019

Included observations: 16 after adjustments

Variable Coefficlent Std. Error t-Statistic Prob
GDP(-1) -1.307437 0.333325  -3.922411 0.0029
D(GDP(-1)) 0218320 0274264 0796020 0 4445
D(GDP(-2)) 0 639059 0229989 2778645 0.0195
D(GDP(-3)) 0.491701 0181263 2.712637 0.0218
(] 5857221 1.884712 3107754 0.0111
@TREND("2000") -0.168647 0073234  -2.164940 0.0666
R-squared 0.796473  Mean dependent var -0.387500
Adjusted R-squared 0694709 S D. dependent var 1.648383
S E of regression 0910784  Akaike info criterion 2.930974
Sum squared resid 8 206269  Schwarz criterion 3220694
Log likelihood 744779 Hannan-Quinn criter 2945810
F-statistic 7.826685 Durbin-Watson stat 1.759184

Prob(F-statistic) 0.003101

Null Hypothesis: GDP has a unit root
Exogenous: None

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)

Method: Least Squares

Date: 09/03/22 Time. 18.00

Sample (adjusted) 2002 2019

Included observations: 18 after adjustments

Lag Length: 1 (Automatic - based on SIC, maxlag=4)

Augmented Dickey-Fuller test statistic

Test critical values: 1% level
5% level
10% level

Variable Coefficient  Std Error  t-Statistic Prob
GDP(-1) -0.338916 0.205449 1147122 0.2693
D(GDP(-1)) -0.2913568 0.270761  -1.076071 0.2989
(o] 0.991849 1.089315 0.910626 0.3769
R-squared 0292791 Mean dependent var 011111
Adjusted R-squared 0198497 S.D. dependent var 1.753279
S E. of regression 1.669663  Akaike info criterion 3.890598
Sum squared resid 36.95716 Schwarz criterion 4.038993
Log likelihood -32 01638 Hannan-Quinn criter 3911060
F-statistic 3.105071  Durbin-Watson stat 1.675336
Prob(F-statistic) 0.074406
t-Statistic Prob.*
-0.858563 0.3301
-2.699769
-1.961409
-1.606610

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

Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{(GDP)

Method: Least Squares

Date: 09/04/22 Time: 16:37

Sample (adjusted): 2002 2019

Included observations: 18 after adjustments

Variable Coefficient  Std. Error t-Statistic Frob.
GDP(-1) -0.086020 0.100190  -0.858563 0.4033
D(GDP(-1)) -0.436731 0.217509 -2.007876 0.0618
R-squared 0.253703 Mean dependent var 0111111
Adjusted R-squared 0.207060 S.D. dependent var 1.753279
S.E. of regression 1.561246 Akaike info criterion 3.833284
Sum squared resid 38.99980 Schwarz criterion 3932214
Log likelihood -32.49956  Hannan-Quinn criter. 3.846925
Durbin-Watson stat 1.761818
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Null Hypothesis: HE has a unit root Null Hypothesis: HE has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4) Lag Length: 0 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob * t-Statistic Prob *

Augmented Dickey-Fuller test statistic -1.451006 08103 Augmented Dickey-Fuller test statistic -0.773474 _ 0.8038
Test critical values 1% level -4.532598 Test critical values: 1% level -3.83161

5% level -3 673616 5% level -3.029970

10% level -3.277364 10% level -2 6565194
“MacKinnon (1996) one-sided p-values. v *MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 19 and may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation ckey-F e
Dependent Variable: D(HE) Augmented Dickey-Fuller Test Equation

Method: Least Squares Dependent Variable: D(HE)

ke Method: Least Squares
Date 09/04/22 Time 16:39 ' ;
Sample (adjusted): 2001 2019 Date 09/04/22 Time: 16:38

: Sample (adjusted). 2001 2019
Included observations: 19 after adjustments Included observations: 19 after adjustments

ta Yonshw Cosfficiont. .St Emor: _ 1-Statistic Frob : Variable Coefficient  Std. Error  t-Statistic Prob
E(-1 -0.257607 0177537  -1.451006 0.1661

2 é ) 0893673 0526510 ! 607362 01080 HE(-1) -0.056231  0.072699  -0.773474  0.4499
@TREND("2000") 0051454 0041512  1.239483  0.2330 c 0420706 0.368456 1141814  0.2694
R-squared 0.118625 Mean dependent var 0.144965 R-squared 0.033996  Mean dependent var 0.144965
Adjusted R-squared 0008453 SD dependent var 0.401281 Adjusted R-squared -0.022828  S.D. dependent var 0.401281
S.E. of regression 0.399582  Akaike info criterion 1.147143 S.E. of regression 0.405836  Akalke info criterion 1.133665
Sum squared resid 2554650 Schwarz criterion 1.296266 Sum squared resid 2799947  Schwarz criterion 1.232980
Log likelihood -7.897856  Hannan-Quinn criter 1.172380 Log likelihood -8.768867  Hannan-Quinn criter 1150390
F.statistic 1.076727 Durbin-Watson stat 1 656148 F-statistic 0.508262 Durbin-Watson stat 1.718663

Prob(F-statistic) 0.364154 Prob(F-statistic) 0.449864

MNull Hypothesis: HE has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1.300102 0.9449
Test critical values: 1% level -2 692358

5% level -1.960171

10% level -1.607051

*MacKinnan (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(HE)

Method: Least Squares

Date: 09/04/22 Time: 16:40

Sample (adjusted): 2001 2019

Included observations: 19 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.

HE(-1) 0.024084 0.018525 1.300102 0.2100
R-squared -0.040088 Mean dependent var 0.144965
Adjusted R-squared -0.040088 S.D. dependent var 0.401281
S.E. of regression 0409246  Akaike info criterion 1.102194
Sum squared resid 3.014676 Schwarz criterion 1.151901
Log likelihood -9.470841 Hannan-Quinn criter. 1.1106086

Durbin-Watson stat 1.732227
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:02 73 gadl)
Null Hypothesis: D(HE) has a unit root

Exogenous: Constant, Linear Trend
Lag Length 0 (Automatic - based on SIC, maxlag=4)

:01 z2 | gadl)
Null Hypothesis: D(HE) has a unit root

Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob *

Augmented Dickey-Fuller test statistic -3.476471 00727
Test critical values 1% level -4 6571659
5% level -3.690814
10% level -3.286909

t-Statistic Prob.*

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(HE 2)

Method: Least Squares

Date: 09/04/22 Time: 1641

Sample (adjusted). 2002 2019

Included observations: 18 after adjustments

Augmented Dickey-Fuller test statistic -3.693340  0.0170
Test critical values 1% level -3 857386

5% level -3.040391

10% level -2.660551

*MacKinnon (1996) one-sided p-values
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(HE,2)

Method: Least Squares

Date: 09/04/22 Time: 16:41

Sample (adjusted). 2002 2019

Included observations: 18 after adjustments

Variable Coefficient  Std Error t-Statistic Prob
D(HE(-1)) -0.886310 0.254945  -3.476471 0.0034
C 0116449 0.235141 0495230 06276
@TREND("2000") 2.86E-05 0.019704 0.001454 0.9989
R-squared 0.446598 Mean dependent var -0.014917
Adjusted R-squared 0372811 S D dependent var 0647224
S.E. of regression 0.433375  Akaike info criterion 1.216585
Sum squared resid 2817209  Schwarz criterion 1.464981
Log likelihood -8.849268 Hannan-Quinn criter 1.337047
F-statistic 6062544  Durbin-Watson stat 1.932792
Prob(F-statistic) 0.011825

MNull Hypothesis: D(HE) has a unit root

Exogenous: None

Lag Length: O (Automatic - based on SIC, maxlag=4)

Augmented Dickey-Fuller test statistic

1% level
5% level

Test critical values:

10% level

Variable Coefficient  Std. Error  t-Statistic Prob
D(HE(-1)) -0.886325  0.246658  -3.693340  0.0024
Cc 0116752  0.105473 1.106929  0.2847
R-squared 0446598 Mean dependent var -0.014917
Adjusted R-squared 0412011 S.D. dependent var 0.547224
S.E. of regression 0.419614  Akaike info criterion 1.206474
Sum squared resid 2817208  Schwarz criterion 1.304406
Log likelihood -8.849269  Hannan-Quinn criter 1219115
F-statistic 12.91209  Durbin-Watson stat 1.932768
Prob(F-statistic) 0.002433
i)
t-Statistic Prob.*
-3.399470 0.0019
-2.699769
-1.961409
-1.606610

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

Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(HE,2)
Method: Least Squares

Date: 09/04/22 Time: 16:42
Sample (adjusted): 2002 2019

Included observations: 18 after adjustments

eviews12 Sbasy) mali ull cla jie e alaie) cpilall slae) (e juadl)

Variable Coefficient Std. Error t-Statistic Frob.

D(HE(-1)) -0.791471 0.232822  -3.399470 0.0034
R-squared 0.404218 Mean dependent var -0.014917
Adjusted R-squared 0.404218 35.D. dependent var 0.547224
S E. of regression 0.422385  Akaike info criterion 1.168153
Sum squared resid 3.032953 Schwarz criterion 1.217618
Log likelihood -9.513379 Hannan-Quinn criter. 1174974
Durbin-Watson stat 1.982008
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Pairwise Granger Causality Tests
Date: 07/13/22 Time: 18:44
Sample: 2000 2019

Lags: 6

Null Hypothesis: Obs F-Statistic  Prob.
GDP does not Granger Cause HE 14 0.77984 0.6993
HE does not Granger Cause GDP 306.345 0.0437

eviews12 Slasy) GAL'U,J\ Ala A e alade! cpidall slae) gt il

ARDL (4, 2) gisei sl gilii :(07) a8y @alall

Dependent Variable: GDP

Method: ARDL

Date: 07/13/22 Time: 19:01

Sample (adjusted): 2004 2019

Included observations: 16 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): HE

Fixed regressors: C

Number of models evalulated: 20

Selected Model: ARDL(4, 2)

Variable Coefficient Std. Error t-Statistic ~ Prob.*
GDP(-1) 0.092434 0.207018 0.446503 0.6671
GDP(-2) 0.544670 0.217488 2.504364 0.0367
GDP(-3) -0.112311 0.252171  -0.445377 0.6679
GDP(-4) -0.436935 0.285845  -1.528572 0.1649
HE 0.224184 0.953335 0.235158 0.8200
HE(-1) 0.394257 1.296863 0.304008 0.7689
HE(-2) -0.893744 0.717084  -1.246358 0.2479
C 3.910065 3.364152 1.162274 0.2786
R-squared 0.683641 Mean dependent var 2.881250
Adjusted R-squared 0.406826 S.D. dependent var 1.323742
S.E. of regression 1.019516 Akaike info criterion 3.183387
Sum squared resid 8.315309 Schwarz criterion 3.569681
Log likelihood -17.46709 Hannan-Quinn criter. 3.203168
F-statistic 2.469671 Durbin-Watson stat 2.210306

Prob(F-statistic) 0.114332

*Note: p-values and any subsequent tests do not account for model
selection
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Breusch-Godfrey Serial Correlation LM Test:
MNull hypothesis: No serial correlation at up to 1 lag

F-statistic 0166624 Prob. F(1,7) 0.6953
Obs*R-squared 0.371999  Prob. Chi-Square(1) 0.5419
Test Equation:

Dependent Variable: RESID
Method: ARDL

Date: 09/04/22 Time: 18:35
Sample: 2004 2019
Included observations: 16

Presample missing value lagged residuals set to zero.

Std. Error t-Statistic Prob.

0.285140  0.261881 0.8010
0.229917 0.013783 0.9894
0.275443 0.103564 0.9204
0.302180  0.013760  0.9894
1.150763 0197410  0.84M1
1.400127  -0.083956 0.9354
0.762363  -0.045407 0.9651
4062728 -0197710  0.8489
0.628017  -0.408195 0.6953

Variable Coefficient
GDP(-1) 0.074673
GDP(-2) 0.003169
GDP(-3) 0.028526
GDP(-4) 0.004158

HE 0227172

HE(-1) -0.117549

HE(-2) -0.034617

c -0.803241
RESID(-1) -0.215534
R-squared 0.023250
Adjusted R-squared -1.093036
S.E. of regression 1.077164
Sum squared resid 8.121979
Log likelihood -17 27890
F-statistic 0.020828
Prob(F-statistic) 0.999993

Mean dependent var -9 89E-17
5.0. dependent var 0.744549
Akaike info criterion 3.284862
Schwarz criterion 3.719443
Hannan-Cluinn criter. 3.3071186
Durhin-Watson stat 2.227393
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Heteroskedasticity Test: ARCH
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F-statistic 1.683199
Obs*R-squared 1.719516

Prob. F(1,13) 02171
Prob. Chi-Square(1) 01898

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 08/04/22 Time: 18:36
Sample (adjusted): 2005 2019

Included observations: 15 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.740363 0.190865 3.878082 0.0019
RESID"2(-1) -0.340858 0262727 -1.297382 02171
R-squared 0.114634 Mean dependent var 0551441
Adjusted R-squared 0.046529 S.D. dependent var 0.489409
S_E. of regression 0477888 Akaike info criterion 1.484684
Sum squared resid 2968896 Schwarz criterion 1.579080
Log likelihood -9135127  Hannan-Quinn criter. 1483678
F-statistic 1.683199  Durbin-Watson stat 2.003611
Prob(F-statistic) 0217051
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(GDP)

Selected Model: ARDL(4, 2)

Case 2: Restricted Constant and No Trend
Date: 07/13/22 Time: 20:18

Sample: 2000 2019

Included observations: 16

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 3.910065 3.364152 1.162274 0.2786
GDP(-1)* -0.912142 0.463427 -1.968254 0.0846
HE(-1) -0.275303 0.351758 -0.782647 0.4564
D(GDP(-1)) 0.004576 0.396981 0.011528 0.9911
D(GDP(-2)) 0.549246 0.329471 1.667054 0.1341
D(GDP(-3)) 0.436935 0.285845 1.528572 0.1649
D(HE) 0.224184 0.953335 0.235158 0.8200
D(HE(-1)) 0.893744 0.717084 1.246358 0.2479

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
HE -0.301820 0.280905 -1.074456 0.3140
C 4.286684 1.817086 2.359098 0.0460

EC = GDP - (-0.3018*HE + 4.2867)

F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(2)
Asymptotic:
n=1000
F-statistic 4.554286 10% 3.02 3.51
K 1 5% 3.62 4.16
2.5% 4.18 4.79
1% 4.94 5.58
Finite
Sample:
Actual Sample Size 16 n=35
10% 3.223 3.757
5% 3.957 453
1% 5.763 6.48
Finite
Sample:
n=30
10% 3.303 3.797
5% 4.09 4.663
1% 6.027 6.76

v
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ARDL Error Correction Regression
Dependent Variable: D(GDP)
Selected Model: ARDL(4, 2)

Case 2: Restricted Constant and No Trend
Date: 07/13/22 Time: 20:21

Sample: 2000 2019

Included observations: 16

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient ~ Std. Error t-Statistic Prob.
D(GDP(-1)) 0.004576 0.205697 0.022249 0.9828
D(GDP(-2)) 0.549246 0.208800 2.630495 0.0302
D(GDP(-3)) 0.436935 0.238999 1.828190 0.1049

D(HE) 0.224184 0.763642 0.293572 0.7766

D(HE(-1)) 0.893744 0.569924 1.568181 0.1555

CointEq(-1)* -0.912142 0.220717 -4.132623 0.0033
R-squared 0.795981 Mean dependent var -0.387500
Adjusted R-squared 0.693971 S.D. dependent var 1.648383
S.E. of regression 0.911883 Akaike info criterion 2.933387
Sum squared resid 8.315309 Schwarz criterion 3.223107
Log likelihood -17.46709 Hannan-Quinn criter. 2.948223
Durbin-Watson stat 2.210306

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(2)
F-statistic 4.554286 10% 3.02 3.51
K 1 5% 3.62 4.16
2.5% 4.18 4.79

1% 4.94 5.58
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