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Abstract

The studay mainly aims to study the interrelationship between public
expenditures and economic growth in Algeria during the period (1990-2021).

To achieve this goal, this study was divided into two chapter: In it the reciprocal
relationship between public expenditures and economic growth was tested,
based on modern techniques in time series analysis, such as the Dickey fuller
stability test, the co-integration test using the ARDL model, and the causality
test according to the Granger concept.

The results of the study indicated that the tow variables are stable in the first
difference, and they are integrated of the first degree, which allows us to
confirm the existence of a co-integration relationship between economic growth
and public expenditures. The results also showed that there is long —term
relationship between public expenditures and economic growth, as well as the
presence of causality in one direction, i.e. economic growth causes public
expenditures.

Keywords: public expenditures, economic growth, co-integration, ARDL,

causality Granger.
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Growth in the European Union Countries: An Empirical Approach (July 2006).
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Dependent Variable: GOP
Method: Least Squares
Date: 04/28/23 Time: 23:42
Sample: 1990 2021
Included observations: 32

Yariable Coefficient Std. Error t-Statistic Prob.

C 1039521 4941.970 2103475 0.0439
DEF 0.9402583 0.0329248 23.95690 0.0000

F-squared 0950326 Mean dependentvar 1129531
Adjusted R-squared 0943670 5.0. dependent var 61650 .44
3.E. of regression 13967.63  Akaike info criterion 21.88733
Sum squared resid 5.85E+09 Schwarz criterion 2207894
Lag likelihood -348.7973 Hannan-Quinn criter. 2201770
F-statistic 5739331 Durbin-Watson stat 0.489135
Prob{F-statistic) 0.000000
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Covariance Analysis: Crdinary
Date: 05M7TI23 Time: 00:55
Sample: 1990 2021

Included observations: 32

Correlation | DEP cDP
DEP 1.000000
GDP 0.974846 1.000000

ADF bhj]\ JJA J\.ﬁa\ . 04 eﬁ) LB;LJ\
DEP auludl @ Y
el 33 s simal) 2ie :(1-4) Gala

Mull Hypothesis: DEP has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=7)

t-Statistic

Augmented Dickey-Fuller test statistic -0. 377889
est critical values: 1% lewvel -3.661661
5% level -2.960411

10% level -2 619160

*Mackinnon (1296) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DMHDERF)

Included observations: 21 after adjustments

YWariable Coefficient Std. Errar t-Statistic

DEF(-1) -0.013897 0036775 -0.237 7889
C 4887 442 457 1.490 1.069114
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Mull Hypothesis: DEP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 5 {(Automatic - based on S, maxlag=7)

t-Statistic

Auvugmented Dickey-Fuller test statistic -2 894584
Test critical values: 1% lewvel

5% lewel

10% lewvel

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

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

Method: Least Squares

Date: 05M 9022 Time: 23:10

Sample (adjusted): 1996 2021

Included ocbservations: 26 after adjustments

“ariable Coefficient Std. Error t-Statistic

DEP-1} —0.342528 0.1183320 804654
D{DEP(-1}} . . 9F2251
DI{DEP{(-2)}} . . B4A2555
DIDEP(-2)} . . 853205
DIDEP{(—4}}) . . 421992
DIDEP{-5}}) . . 204829

C 131465
@TREMD{19907) 326608

LRI
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rHull Hypothesis: DEP has a unit root
Exogenous: Mone
Lag Length: O (Automatic - based on SIC, maxlag=7}

t-Statistic

Augmented Dickey-Fuller test statistic 1. 070426
Test critical values: 1% level -2 641672
5% level -1.952066
10% level -1.610400

*Mackinnon (1996 one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Wariable: D({(DEP)

Method: Least Squares

Date: 05M19/22 Time: 23:12

Sample (adjusted): 1991 2021

Included cbservations: 21 after adjustments

Wariable Coeflicient Std. Errar t-Statistic

CEF(-1) 0019997 0.018682 1070426
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Mull Hypothesis: D(DEP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic

Augmented Dickey-Fuller test statistic -4 328013
Test critical values: 1% level 3670170
5% level -2 863972
10% level -2 621007

*Mackinnan (1996) one-sided p-values.
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Mull Hypothesis: DIDEP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*®

Augmented Dickey-Fuller test statistic -4 236854 0.0115
Test critical values: 1% level -4 296729

5% level -3.568378

10% level -3.218382

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

ale olad) Gadg <l (9 J5Y) G de :(6-4) Gale

Mull Hypothesis: CHOEP) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic

Augmented Dickey-Fuller test statistic -4.007513
Test critical values: 1% level -2.644302
5% level -1.852473
10% level -1.610211

*Mackinnon (1986) one-sided p-values.
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Mull Hypothesis: GDP has a unit root
Exogenous: Constant
Lag Length: O {(Automatic - based on SN2, maxlag=7)

GDP auddl : Lt

t-Statistic

Augmented Dickey-Fuller test statistic -0. 750483

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

-3.661661
-2.960411
-2.619160

*Mackinnon (1296) one-sided p-values.

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

Method: Least Squares

Date: 05M3/23 Time: 23:13

Sample (adjusted). 1991 2021

Included observations: 31 after adjustments

YWariable Coefficient

Std. Error

t-Statistic

-0.029977

GDP(-1)
C f861.857

0.053269
B¥50.773

-0.750483
1.164586

ale slad) g cull agag ssimall dis :(8-4) @ala

Mull Hypothesis: GOP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SI1C, maxlag=y)

t-Statistic

Augmented Dickey-Fuller test statistic =1. 757050

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

-4 284580
-3.562882
-3 215267

*Mackinnon (1996) one-sided p-wvalues.

Augmented Dickey-Fuller Test Equation
Dependent WVariable: D{GDFP)

Method: Least Squares

Date: 05M9/23 Time: 2316

Sample (adjusted): 1991 2021

Included observations: 31 after adjustments

Wariable Coefficient Std. Error

t-Statistic

GDP-1) -0.191321
c 5959.097
@ TREMDH™129207) 1174.095

0109178
G691.695
T42 48334

-1. 757050
0.890521
1.581307
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Mull Hypothesis: GDF has a unit root
Exogenous: Mone
Lag Length: O {(Automatic - based aon SIC, maxlag=7)

t-Statistic

Augmented Dickey-Fuller test statistic 0.561680
Test critical values: 1% level -2 641672
5% lewvel -1.952066
10%a lewel -1.610400

*MackKinnon (1286) one-sided p-values.

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

Method: Least Squares

Crate: 051923 Time: 22317

Sample (adjusted): 1991 2021

Included observations: 31 after adjustments

YVariable Coeflicient Std. Error t-Statistic

SOP-1) 0014446 0.025719 0551680

cul asag oY) @Al ais :(10-4) @l

Mull Hypothesis: D{GDP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.241204 0.0002
Test critical wvalues: 1% level -3.670170

5% level -2 863972

10% level -2 621007

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

ale olad) g culi dgag J5¥) G sis :(11-4) Gale

Mull Hypothesis: D(GDP)Y has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic

Augmented Dickey-Fuller test statistic -5.160995
Test critical values: 1% level -4 296729
5% level -3.5683749
10% level -3.218382

*Mackinnon (1996) one-sided p-values.
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Mull Hypothesis: D(GDP) has a unit root
Exogenous: Maone
Lag Length: 0 (Automatic - based on SI1C, maxlag=7)

t-Statistic

Augmented Dickey-Fuller test statistic -5.075788
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211

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

ARDL gisai (b slay 5,5 Juab) jLid) : (05)ad) Gsalall

Model Selection Criteria Table
Dependent Variable: GDP
Diate: 051323 Time: 1644
Sample: 1990 2021

Included observations: 31

Maodel LogL AlC* BIC HQ Adj. R-=q Specification

18 -284 200948 20585782 20776097 20643963 0987964 ARDL(1, 1)
18 -284 063806 20647415 20885308 20720141 0987563 ARDLT, 2)
14 -284.199562 20657112 20895005 20729833 0987442 ARDL(Z, 1)
9 -283.362276 20668734 20954206 20756006 0987632 ARDL(3, 1)
g -282 667696 20690550 21.023601 20792367 0987672 ARDL(3, 2)
12 -282.85986Y 20704276 21.037327 20806093 0987501 ARDL(Z, 3)
-283.867230 20704802 20990275 20792074 0987179 ARDL(Z, 2)
-283.896022 20706859 20992331 20794130 0987153 ARDL(, 3)
-283.349611  20.¥39258 21.072309 20841075 0987056 ARDL4, 1)
-282.522664 20751619 21132249 20.867Y931 0987188 ARDL(3, 3)
-283.638762 20759912 21.092963 20861729 0936786 ARDL(1, 4)
-282 667688 20761978 21142608 20873340 0987055 ARDL4, 2)
-282.844849 20774632 21155262 20890994 0.936390 ARDL(Z 4)
-282.403992 20814571 21.242780 20945479 0936628 ARDL(3, 4)
-282.513840 20822417 21.250626 20953325 0986523 ARDL(4, 3)
-282.216904 20872636 21.348423 21.018039 0936073 ARDL4, 4)
-290.738006 21199143 21484616 21.286415 0.973981 ARDL(4, 0)
-296.341682  21.524406 21.762300 21.58¥132 0970106 ARDL(Z, 0)
-302.564617  21.897473 22087788 21.955654 0955317 ARDL(Z, 0)
-307.155539 22153967 22296703 22197603  0.940457 ARDL(1, 0)
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Crependent Wariable: GDP

Method: ARDL

Cate: 05M 222 Time: 16:44

Sample (adjusted): 1991 2021

Included observations: 31 after adjustments
Maximum dependent lags: 4 (Automatic selaection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic). DEP
Fixed regressors: C

Mumber of models evalulated: 20

Selected Model: ARDL(1, 1)

Mote: final equation sample is larger than selection sample

Wariable Zoefficient =Std. Errar t-Statistic FProb.*

SOP-1) 0493203 0104368 4703066 0.0001
DEF 1.488704 0115491 12.89017 00000
DEFP(-1}) -1.040681 01070538 -8.¥20734 0.0000
c G691.533 2605.553 2568181 00161

F-squared 0.933947 Mean dependent var 114595 2
Adjusted R-squared 0.93¥719 S.0. dependant var 61954 07
S.E. ofregression G865.8632 Akaike info criterion 20 62643
Sum squared resid 1.27E+09 Schwarz criterion 20.81146
Log likelinood -315.7096 Hannan-Ciuinn criter. 20 68674
F-statistic 205 2345 Churbin-YWat=zon =tat 1.678250
Prob{F-statistic) 0000000

*Mote: p~values and any subsequent tests do not account for model
selaction.

Rleall AN Sl M Breuch-Godefrey JLial : (07)ad; 3alal)

Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 1 lag

F-statistic 0.269000 Prob. F(1,26)
Ops*R-squared 0.433805 FProb. Chi-Square(1)

Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 0520023 Time: 23:12

Sample: 1991 2021

Included observations: 31

Presample missing value lagged residuals setto zero.

Variable Coefiicient Std. Error t-Statistic Prob.

GDP{-1) -0.027336 0115263 -0.237159 08144
DEP -0.006427 0117343 -0.054758 0.9567
DEF(-1) 0.032584 0.120884 0.269547 0.7396
c 292 5828 2680178 0109165 0.91z29
RESIC-1) 0.138964 0 228765 0.607453 0.5488

R-squared 0.012994 Mean dependentwvar -2 18E-11
Adjusted R-squared -0.137700 S.D. dependentwvar 6513529
S.E. of regression 6947 526 Akaike info criterion 20 67685
Sum squared resid 1.25E+09 Schwarz criterion 2090814
Log likelinood -315.4912 Hannan-Cwuinn criter. 2075224
F-statistic 0.092250 Durbin-Watson stat 1.867278
Prob(F-statistic) 0.984064




Okl bl sl ARCH LA : (08)ad) (salal)

Heteroskedasticity Test: ARCH

F-statistic 0363298 Prob. F(1,28)
Obs*R-squared 0.284262 Prob. Chi-Square(1)

Test Equation:

Dependent Variable: RESIDM2

Method: Least Squares

Date: 05/20023 Time: 23:15

Sample (adjusted). 1992 2021

Included observations: 30 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

c 34793237 13506691 2576000 0.0156
RESIDM2(-1) 0111906 0.185662 0.602742 0.5515

R-squared 0.012809 Mean dependentwvar 39317460
Adjusted R-squared -0.022448 S.D. dependentwvar 60824664
S E. ofregression 61503574 Akaike info criterion 3B7F7143
Sum squared resid 1.06E+17  Schwarz criterion 28.86484
Log likelihood -579.5714 Hannan-CGuinn criter. 28.80131
F-statistic 0.263298 Durbin-Watson stat 1.941610
Prob{F-statistic) 0.551531

ol grulall ap gl Ll = (09) o) Galal

Series: Residuals
Sample 1991 2021
Observations 31

Mean -2.18e-11

Median -358.6860

Maximum 14622.70

Minimum -15593.19

Std. Dev. 6513.529

Skewness 0.195870

l Kurtosis 3.106987

- - -- Jarque-Bera 0.213005

-10000  -5000 5000 10000 15000 | probability  0.898973

¢



BOUND TEST _las! : (10) Gala

F-Bounds Test Mull Hypothesis: Mo levels relationship

Test Statistic Signif. {0 (1)

Asymptotic: n=1000
F-statistic 8.809471 10% 3.02 3.51
k 1 5% 362 4 16
25% 418 4749
1% 494 5.58

Actual Sample Size Finite Sample: n=35
3223 37587
3.957 4 /3
5763 6.48

Finite Sample: n=30
3.303 3797
409 4 GE3
6.027 6.76

JaY) Ayghs ABMal) pasi : (1.11) a8, galal

ARDL Long Run Form and Bounds Test
Dependent Variable: D(GDP)

Selected Maodel: ARDL(1, 1)

Case 2: Restricted Constant and Mo Trend
Diate: 05722123 Time: 00:22

Sample: 1990 2021

Included observations: 31

Caonditional Error Correction Regression

Yariable Coefficient Std. Error t-Statistic

C 6691.533 2605.553 2.568181
GDP(-1)* -0.506797 0104868  -4.832703
DEP(-1) 0.448023 0.101386 4 413996
D(DEF) 1458704 0.115491 12.89017

* p~value incompatible with t-Bounds distribution.

Levels Equation
Case 2. Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic

DEF 0.884028 0.040954 21.58613
C 13203.56 5030.594 2624653

EC=GDP - (0.8840*DEP + 13203.5644)




JaY) Bpuad A8l i : (2.11) ad) 3alal

ARDL Error Carrection Regression
Dependent Variable: D{GDP)

Selected Model: ARDL(1, 1)

Case 2 Resfricted Constant and Mo Trend
Date: 05/22/23 Time: 00:17

Sample: 1990 2021

Included observations: 31

ECM Regression
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Errar f-Statistic Praob.

D(DEF) 1.488704 0106860 13.93140 0.0000
CoimtEqg(-1)* -0.606797 0095122  -5327858 0.0000

R-sguared 0867719 Mean dependentvar 3417 244
Adjusted R-squared 0863158 S.0. dependentwvar 17908.85
S.E. of regression G624.880 Akaike info criterion 2049739
Sum squared resid 1.27E+09 Schwarz criterion 2058991
Log likelihood -315.7086 Hannan-Qwinn criter. 20.52755
Durbin-Watson stat 1.678250

* p~value incompatible with t-Bounds distribution.

(CuSUM) astaall Blsal) aSll gsanal) iball JSED :(1.12) o) alal

12 14 16 18 20

5% Significance




Baglaall Bled) culagyal aSlall anall Alull JSAY ¢ (2.12) ad) Galall
(Cusum of Square)

06 08 12 14 16 18

5% Significance

) JLIAN 1(13) 48 Balall

Fairwise Granger Causality Tests
Date: 04/29/23 Time: 01:05
Sample: 1990 2021

Lags: 1

Mull Hypothesis: Obs  F-Statistic Frob.

DEP does not Granger Cause GDP Ky 1.02426 0.3202
GDP does not Granger Cause DEP 10,2285 0.0034
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