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Abstract:

The study aimed to examine the relationship between public spending and
economic growth in the Algerian economy during the period 1990-2016. To
determine whether the time series of the variables are stable or not, some
statistical tools are required, in addition to unit root tests, and the rank of
integration of each variable is determined separately. It was found that the
variables were first-order integrators. In this light, the combined integration test
of the Engel-Granger method and the Johansen method was used, in addition to
our use of the Granger's causality methodology, to verify a long-term
relationship between them. The analysis showed that there was no causal
relationship between public expenditure and growth in the Algerian economy
during the study period. The probable explanation for this was the nature of the
national economy, which relied heavily on the hydrocarbon sector as a major
source of national income, the lack of diversification of economic activity and
the structure of exports, and the weak absorptive capacity of the national
economy. Keywords: public expenditure, economic growth, Algerian economy,
synchronous integration, causation Granger, Error correction model.
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LGDP LDEP GDP DEP & giad)
10.65361 10.61279 42345.3 40651.5 1980
10.69984 10.66204 44348.68 42703.5 1981
10.71901 10.69955 45207.09 44336.07 1982
10.79551 10.77389 48801.37 47757.26 1983
10.89114 10.90855 53698.28 54641 .4 1984
10.96713 10.99822 57937.88 59767.7 1985
11.06188 11.16007 63696.3 70267.96 1986
11.10859 11.14916 66742.27 69505.15 1987

10.9868 11.05536 59089.07 63281.93 1988

10.9265 11.02068 55631.49 61124.98 1989
11.03562 11.05044 62045.1 62971.64 1990
10.73019 10.67343 45715.37 43192.76 1991
10.77903 10.76442 48003.3 47307.2 1992
10.81871 10.83217 49946.45 50623.26 1993
10.65826 10.69288 42542 57 44041.34 1994
10.63979 10.66742 41764.05 42934.05 1995
10.75666 10.69674 46941.5 44211.5 1996
10.78265 10.68208 48177.86 43567.86 1997
10.78286 10.78224 48187.75 48157.75 1998
10.79218 10.73702 48639.11 46028.48 1999
10.91119 10.67199 54786.07 43130.48 2000
10.91041 10.75177 54743.25 46712.43 2001
10.94655 10.84263 56758.11 51155.84 2002
11.12529 10.97009 67866.14 58109.7 2003
11.35422 11.19867 85324.77 73033.43 2004
11.54441 11.28134 103198.4 79327.15 2005
11.67019 11.35693 117030.9 85556.65 2006
11.81287 11.56185 134978.7 105014 .4 2007

12.0494 11.83547 170997.5 138063.1 2008

11.8293 11.83507 137214.8 138009.1 2009
11.99043 11.91763 161205.1 149885.7 2010
12.20615 12.09967 200015.4 179813.2 2011
12.25039 12.1629 209062.9 191548.4 2012
12.25369 12.2252 209754.8 203863.3 2013
12.27284 12.28978 213808.8 2174611 2014
12.01961 12.14494 165978.4 188140.2 2015
11.98313 12.11575 160032.9 182727.8 2016
12.02808 12.12843 167390.3 185059.4 2017
12.06542 12.13043 173758 185429.2 2018
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Diependent Variable: GDP
Method: Least Squares
Date: 08/07/20 Time: 17:47
Sample: 1980 2018
Included observations: 39

Variable Coefficient Std. Error t-Statistic Prob.

C 5390.387 3781.209 1.425572 0.1624

DEFP 0.978472 0.035187 27.80803 0.0000

R-squared 0.854337 Mean dependentvar 93932 46

Adjusted R-squared 0953102 S.D. dependentwvar 5881316

S E. of regression 1272641  Akaike info criterion 21.79224

Sum squared resid 6.00E+09 Schwarz criterion 21.87755

Log likelihood -422 9486 Hannan-Cuinn criter. 21 822858

F-statistic T73.2865 Durbin-Watson stat 0.415361
Prob{F-statistic) 0.000000
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LGDP Aluudl &35 LGDP idudud JSi (1-3) b, alal
Date: 08/05/20 Time: 21:05 LGOP
Sample: 1980 2013
Included observations: 39 124

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob
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LGDP Adall s gall 158 (S0 JLEA) (4-3) B (galal)
(2 gisad)

LGDP Aledudl uigall g 3 JLEA) (3-3) ady Galal)

(3 gisad)

Mull Hypothesis: LGDP has a unit root
Exocgenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=8)

-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.379984 0.9026
Test critical values: 1% level -3.6155688
5% level -2.941145
10% level -2.609066
*MacKinnon (1986) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LGDP)
Method: Least Squares
Date: 08/06/20 Time: 08:41
Sample {(adjusted): 1981 2018
Included observations: 38 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob.
LGDP(-1) -0.013737 0.036151 -0.379984 0.7062
C 0.191780 0.407439 0.470695 0.6407
R-squared 0.003995 Mean dependentvar 0.037153
Adjusted R-squared -0.023672 S.D. dependentvar 0.124159
S.E. of regression 0125620 Akaike info criterion -1.259911
Sum squared resid 0.568096 Schwarz criterion -1.173722
Log likelinood 25.93830 Hannan-Quinn criter. -1.229245
F-statistic 0.144388 Durbin-Watson stat 1.796367
Prob{F-statistic) 0.706190

Mull Hypothesis: LGDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.324335 0.8664
Test critical values: 184 level -4.219126
5% level -3.533083
10% level -3.198312
*MacKinnon (1896) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LGDP)
Method: Least Squares
Date: 08/06/20 Time: 08:38
Sample (adjusted): 1881 2018
Included observations: 38 after adjustments
ariable Coefficient Std. Error t-Statistic Prob.
LGDP({-1}) -0.088751 0.067016 -1.324335 0.1940
& 0.947243 0.698767 1.355593 0.1839
@TREND(19807) 0.004560 0.003445 1.323813 0.1941
R-squared 0.051488 Mean dependentvar 0.037153
Adjusted R-squared -0.002713 S.D. dependentwar 0.124159
S E. ofregression 0.124328 Akaike info criterion -1.256137
Sum squared resid 0.541007 Schwarz criterion -1.126853
Lag likelihood 26.86660 Hannan-Quinn criter. -1.210139
F-statistic 0.949944 Durbin-Watson stat 1.751100
Prob(F-statistic) 0.396508

(1 gisall) LGDP Aledudl s sall Jlg8 (<33 JL3) (5-3) pd) Galall

Fxogenous: RMonas

SNull Hypothesis: LGP hhas a unit root

| ag Length: O (Aauatormatic - based on S, maxlag=9j)

djusted R-sguared -
= E. of regres=sion L I
Burm sguared resid o
l og likelihood

Durin—YWwWatsonmn stat L

Do2Z213=25
124292
SFi1592

25 8522173

815969

t—=Statistic Prob. ™
Bugrmented Dickey-Fuller test statistic 1. 221127 O.9517F
Test critical values: 1 %6 lewel —= 627238
5%40 lewel —1. 949355
11020 lewel —1.5113259
FhlackKinnon (1996 one—-—sided povaluaes_
Bugrmented Dickey-Fuller Test Eguation
[ ependent Wariable: DML GO
Wiethod: Least Sguares=s
Drate: OSSO0 E520 Tirme: 0925
Sample (adjusted): 1921 2012
Nncluded observations: 28 after adjustrmaents
Wariable CosfMcient =td. Error —=tatistic FProio.
LSO P(—1) DO 003258 D.oO0O1FE9 1. 8Z21127F D OFEF
R-—sguared —O_OO=2135 Mean dependent var oO.oO3 7153

S.D. dependent wvar 0.

Akaike info criterion -1 . 205407
Schwwar=z critericn -1 263312
Harmnman—Cuinn criter. -1 . 291074

124159




40l A Bl ) AN ;(7-3) pdy gl
DLGD Adeleall 43 501

Correlogram of DLGOP

Diate: OBI0E20 Time 0837
Sample: 1580 2018
Incluged obsenabions: 38

Aufocorrelation  Parfial Correlation A PAC O Prod
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DLGDP Alalud) ; Ll

DLGDP 4uludl JSi (6-3) ) (alall

DLGDP

'.4 T DT P e e T e e

1960 1985 1990 1985 2000 2005 2010 2005

DLGDP Adealuad! gous gall j g (30 JLIA) (8-3) ad) Galall
(3 gisal)

Mull Hypothesis: D{LGDP) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.388820 0.0001
Test critical values: 1% lavel -3.621023

5% level -2.043427

10% level -2.610263

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LGDFP 2}

Method: Least Squares

Date: 08/06/20 Time: 09:48

Sample (adjusted). 1982 2018

Included observations: 37 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(LGDP{(-1)) -0.907032 0.168286 -5.389820 0.0000
C 0.033454 0.021809 1533923 0.1340
R-squared 0.453553 Mean dependentvar -0.000240
Adjusted R-squared 0437941 3.D. dependentvar 0169526
S.E. ofregression 0127095 Akaike info criterion -1.235225
Sum squared resid 0565360 Schwarz criterion -1.1458148
Lag likelihood 2485165 Hannan-Quinn criter. -1.204526
F-statistic 29.05016 Durbin-Watson stat 2002510
Prob(F-statistic) 0.000005

Mull Hypothesis: D(LGDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.335748 0.0005
Test critical values: 1% level -4.226815

5% level -3.536601

10% level -3.200320

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LGDF,2)

Method: Least Squares

Date: 08/06/20 Time: 09:43

Sample (adjusted): 1982 2018

Included observations: 37 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(LGDP{-1)) -0.911165 0.170766  -5.335749 0.0000
c 0.018914  0.045080 0.419558 06774
@TREND("19807) 0.000735 0.001986 0.369979 0.7137
R-squared 0.455744 Mean dependent var -0.000240
Adjusted R-squared 0423729 5D dependentvar 0.169526
S.E. ofregression 0.128682 Akaike info criterion -1.185188
Sum squared resid 0.563093 Schwarz criterion -1.054574
Log likelihood 24.92599 Hannan-Quinn criter. -1.139141
F-statistic 14.23533 Durbin-Watson stat 2.002128

Prob{F-statistic) 0.000032




DLGDP Alulull ugall S g8 (3 L33 (10-3) pb, Galal)
(1 gisad)

Mull Hypothesis: DILGDP) has a unit root
Exogenous: MNane
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.072514 0.0000
Test critical values: 1% level -2.628961

5% level -1.950117

10% level -1.611339

*MacKinnon (1986} one-sided p-values.

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

Method: Least Squares

Date: 08/06/20 Time: 09:52

Sample (adjusted). 1882 2018

Included observations: 37 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.

D(LGDP(-1) -0.833040 0.164226 -5.072514 0.0000
R-squared 0.416818 Mean dependentvar -0.000240
Adjusted R-squared 0.416818 5.0 dependentvar 0.169526
5.E. ofregression 0.129461 Akaike info criterion -1.224216
Sum squared resid 0.603367 Schwarz criterion -1 180677
Log likelihood 2364789 Hannan-Quinn criter. -1.208866
Durbin-\WWatson stat 2027162

DLDEP ¢« LDEP ¢iladad) 4 ) jiia 4l 3o : (4) ad) Galal)

LDEP Aludud! ¥
A0l AN ol ) A3 1(2-4) A (galal)

LDEP Aledlell 4i3ally LDEP Aluludl JSii (1-4) pd (3alall
. LOEP

Dale: 0810320 Time: 2149

Sample; 19802018 124

Included observations; 39

Aufocomalation ~ Partial Corelaion ~ AC  PAC Q:Stal Prob 21
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= g 2 0855012 68433 0.000
CEER | o0 |3 07007 04580 0000
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| = LB 1|5 055044 12047 0000
(I | It § 0446 -0008 1382 0.000
= PL0 |7 0340 0047 14490 0000
B Clo | 8 000 17se 0000 1.2
1D P | o 04520000 4814 0000
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i | PD 130481 0074 15156 0000
Ig N 14 0.202 0066 154.48 0.000
i | Pl {45020 0048 15800 0000 il s ot 0 o o o o
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(3 gisad)

Mull Hypothesis: LDEP has a unit root MUl Hy’poth_eSIS: LDEF has a unitroot
Exogenous: Constant Exogenous: Constant, ITmearTrend B
Lag Length: O (Automatic - based on SIC, maxlag=1) Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.078364 09445 Augmented Dickey-Fuller test statistic -1.063668  0.9221
Test critical values: 10 lavel 1615538 Test critical values: 1% level -4.219126
5% level -2.941145 5% level -3.533083
10% level -2 609066 10% level -3.198312
*MackKinnon (1996) one-sided p-values. *MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDEP) Dependent WVariable: DILDEFR)
Method: Least Squares Method: Least Squares
Date: 08/06/20 Time: 10:09 Drate: 08/06/20 Time: 09:58
Sample (adjusted): 1981 2018 Sample (adjusted): 1981 2018
Included observations: 38 after adjustments Included observations: 38 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
LODEP(-1} -0.002638 0.033665  -0.078364 0.9380 LDEP(-1) -0.059977 0.056387 -1.063668 0.2948
& 0.069514 0.377889 0.183952 0.8551 C 0.641121 0.587926 1.090479 0.2830
@TREMD{™19807) 0.003652 0.002894 1.261950 0.2153
R-zquared 0.000171 Mean dependentvar 0.039938
Adjusted R-squared -0.027602 S.0D. dependentvar 0115206 R-squared 0.043682 Mean dependent var 0.039938
S.E. of regression 0.116785 Akaike info criterion -1.405766 Adjusted R-squared -0.010963 S.D. dependentvar 0115206
Sum squared resid 0.480985 Schwarz criterion -1.319578 S.E. of regression 0115836 Akaike info criterion -1.397631
Log likelihood 2870956 Hannan-Quinn criter. -1.375101 Sum squared resid 0489627 Schwarz criterion -1.268347
F-statistic 0.006141  Durbin-Watson stat 1.579837 Log likelihood 29.55498 Hannan-Quinn criter. -1.351633
FProbi(F-statistic) 0.937972 F-statistic 0799380 Durbin-Watson stat 1561055
Prob(F-statistic) 0457646
(1 z2sadl)) LDEP Adeddaall pus gall 158 (Soa JLEA) (5-4) a2, (3alal)
FIull Hypothesis: LITTEF has 3 unit raot
Exogenous: RMomn=
Lag Length: O (Aauatorrmatic - bbased o S, rmaxlag=-13
t—=Statistic Prob.™
SAugmented DMNckey-Fuller test statistic 2. 129495 o . 9902
Test critical wvaluses: 1% Taewel —=2 . 652F=38
5%h lewal -1 . 949855
10O Taewel -1 5114259
*fMackimnmon (1295 one-sided powvalu=s=s_
Augmeaented Dickey—-Fuller Test Eguation
Cependaent Wariable: DMLIODOER )
Method: Least Sguares
Crate: OS/065520 Tirme: 1012
Sample (adjusted): 1951 2018
Imncluded observations: 228 after adiustmeants
Wariable Coaefficient =Std. Error —=Statistic Prob.
L OEFP{—1) O 002547 DO o015 56 = 129495 D.o0=2o99
R-—=guared - . 00O F59 Fean dependent wvar O oOoO399=25
Adjusted R-sqguared —O. 000 7FTEe =D, dependant war o111 5205
S E. ofregression 0.1 15250 Akalks INnTo criterion -1 .45 7459
SumMm sguared resid O 491457 Schwarz criterion — 1. A1 E£ 354
Log likelinhood Z2. 69171 Hanmanmn—uinnmn criter. —1 . A1 25
Crurzin—Watson stat 1. 583172
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Date 080/20 Time: 10:21
Sample; 19802018
Inciuded obsenvations: 18

Autocomslafion  Parial Comelafion A PAC OSfat Prob

0207 0.207 17530 0186
0032 0052 21108 0.348
0419 0409 87344 0.0M

Carrelogram of DLDEP

DLDEP dlwlul)

s Ll

DLDEP Alulud) JSi (6-4) ad ) GGalall
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DLDEP Aladeall ps gall J1g8 (S0 JLid (9-4) o (3alall

(2 glsal)

3| ll
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DLDEP Aluloall g gall Jlg8 (oS3 JLS3) (8-4) ) GaLal
(3 Tsad)

Mull Hypothesis: D(LDEFR) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=1)

Mull Hypothesis: D(LDEP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=1)

t-Statistic Prob.*
lAugmented Dickey-Fuller test statistic -4.787148 0.0004
[Test critical values: 1% level -3.621023
5% level -2.943427
10% level -2.610263
Mackinnon (1996) one-sided p-values.
lAugmented Dickey-Fuller Test Equation
Dependent Variable: D(LDEP,2)
Method: Least Squares
Date: 08/06/20 Time: 12:45
Sample (adjusted). 1982 2018
Included observations: 37 after adjustments
Variable Coeflicient Std. Efror t-Statistic Prob.
DI(LDEP{-1)) -0.792786 0.165607  -4.787149 0.0000
e 0.031198 0.020222 1.542781 0.1319
R-squared 0.395685 Mean dependentvar -0.001277
\Adjusted R-squared 0378419 S.D. dependentvar 0.146978
=.E. of regression 0.115878 Akaike info criterion -1.420024
Sum squared resid 0.469968 Schwarz criterion -1.332947
Log likelihood 2827044 Hannan-Quinn criter. -1.389325
F-statistic 2291680 Durbin-Watson stat 2.019185
Prob(F-statistic) 0.000030

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 773795 0.0024
Test critical values: 1% level -4 226815
5% level -3.536601
10% level -3.200320
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDEF,2)
Method: Least Squares
Date: 08/06/20 Time: 10:26
Sample (adjusted). 1982 2018
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{LDEP(-1)) -0.805578 0.168750 -4.773795 0.0000
& 0.011101 0.040900 0.271411 07877
@TREND("19807) 0.001031 0.001818 0.567121 0.5744
R-squared 0.401348 Mean dependent var -0.001277
Adjusted R-squared 0.366132 S.D. dependentwvar 0145978
S.E. of regression 017017 Akaike info criterion -1.375385
Sum squared resid 0.465564 Schwarz criterion -1.244770
Log likelinood 2844462 Hannan-CQuinn criter. -1.328337
F-statistic 11.39712 Durbin-Watson stat 2.011630
Prob(F-statistic) 0.000163
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Mull Hypothesis: DILDEF) has a unit root
Exocgenous: Mone
Lag Length: 0 {Automatic - based on SIC, maxlag=1)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 447773 0.0000
Test critical values: 1% level -2.628961
5% level -1.950117
10% level -1.611339
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDEP,2)
Method: Least Squares
Date: 08/06/20 Time: 12:48
Sample (adjusted): 1982 2018
Included observations: 37 after adjustments
Wariable Coefficient Std. Errar t-Statistic Prob.
D(LDEP(-1)) -0.707076 0.158973 -4 447773 0.0001
R-squared 0.354588 Mean dependentvar -0.001277
Adjusted R-squared 0.354588 S.D. dependentvar 0.146978
S.E. of regression 0118078 Akaike info criterion -1.408285
Sum squared resid 0.501928 Schwarz criterion -1.364747
Log likelihood 27.05328 Hannan-Cuinn criter. -1.392936
Durbin-\Watson stat 2070726

Al Jadhall P Asia 31 &f gl d3e pass

: (5) pbu Galal

ViR Lag Order Selection Criteria
Endogenous variables: LDEP LGDP
Exogenous variables: C

Date; 08/06/20 Time: 14.12
Sample: 1930 2018

Included observations: 36

Lag LogL LR FPE AIC sc HQ
0 -3.647488 MA 0.0045692 0.313748 0.401723 0.344454
1 7751889 148.8050" 6.45e-05" -3.973271* -3,709352" -3.881156"
2 78.79730 2201716 7.53e-05 3822072  -3.382206  -3.668547
3 8053226 2795211 8.59e-05 3696237 -3.080424  -3.481301

*indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each lest at 5% level)
FPE: Final prediction emor

AlC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion




Croila gal & jidkial) JalSll JLEAN 1 (1-5) ady galal

Crate: 08/18/20 Time: 20047

Sample (adjusted): 1982 2018

Included observations: 37 after adjustments
rend assumption: No deterministic trend

Series: LDEP LGDP

Lags interval (in first differences): 1to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
MNo. of CE(s) Eigenvalue Statistic Critical Value Prob_**
None * 0.339538 15.90807 12.32090 0.0120
At most 1 0015017 0.559860 4. 129906 0.5164
Trace testindicates 1 cointegrating eqgn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
“MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
Mo. of CE(s) Eigenvalue Statistic Critical Value Prob_**
None * 0.339538 15.34821 11.22480 00090
At most 1 0015017 0.559860 4.129906 0.5164

Max-eigenvalue test indicates 1 cointegrating egnis) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
=MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Ceoeflicients (normalized by b™S11*b=I)

LBER LGDP
-10.00915 10.01878
4 2928895 -4.194184

Unrestricted Adjustment Coefficients (alpha):

D(LDEP)
D(LGDF)

0.064356
0.045541

0.004527
0.012244

1 Cointegrating Equation(s}: Log likelihood 80.64105

Mormalized cointegrating coefficients (standard error in parentheses)

LODEP LGDP
1.000000 -1.000962
(0.00226)
Adjustment coefficients (standard error in parentheses)
D(LDEP) -0.644148
(0.16661)
D{LGDP) -0.455829
(0.20323)

& idial) Jalsil) cBdle dae aaad ; (2-5) A

gald

Date: 0819720 Time: 08:57
Sample: 1980 2018
Included observations: 27
Series: LGDPF LDEFR

Lags interval: 1 to 1

Selected (0.05 level*) Mumber of Cointegrating Relations by Model

Data Trend: Mone Mone Linear Linear Cluadratic
Test Type Mo Intercept Intercept Intercept Intercept Intercept
Mo Trend Mo Trend Mo Trend Trend Trend
Trace 1 ju ] u] o 2
Max-Eig 1 o o u] 8]

*=Critical values based on MacKinnon-Haug-Michelis (1999}

Information Criteria by Rank and Model

Data Trend: Mone Mone Linear Linear Ciuadratic
Rank or Mo Intercept Intercept Intercept Intercept Intercept
Mo, of CEs Mo Trend Mo Trend Mo Trend Trend Trend
Log Likelinood by Rank (rows) and Model (columns)
] T2 96695 T2 966595 T4 22416 T4 22416 T4 446563
| S80.54105 80.75391 81.14232 82 59109 82 70487
2 S0.92098 81.86251 81.86251 84 95071 84 95071
Akaike Information Criteria by Rank (rows) and Model (columns)
u] -3. 727943 -3.727943 -3.687 792 -3.687F7F792 -3.591710
| -3.926543* -3.878590 -3.845531 -3.875194 -3.821885
2 -3. 725459 -2. 668244 -3. 668244 -3. 727066 -2 TF27F0586
Schwarz Criteria by Rank (rows) and Model (columns)
u] -3.553790 -3.5537¥90 -3 426562 -3 426562 -3.243403
| -3.578237* -2. 486745 -3. 410147 -3.3968273 -3.299425
2 -3. 202999 -3.058707F -32.058707F -2.030452 -2.030452
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VAR Lag Order Selection Criteria
Endogenous variables: DLDEP DLGDP
Exogenous variables: C

Date: 08/06/20 Time: 14:32

Sample: 1980 2018

Included observations: 35

Lag LogL LR FPE AlC 5C HQ

0 67.39389 NA* 8.17e-05* 3736794 -3647917F 3706113
1 68.34470 1.738618 9.73e-05 -1.562554  -3205923  -3.470513
2 70.53090 3747785 0.000108  -3.458909  -3.014524  -3.309507
3 75.06525 7.254961 0.000106  -3.489443  -2867304 3274631

*indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

5C: Schwarz information criterion

HQ: Hannan-Quinn information criterion

) Ll JL81 (4-5) o8 Galdl

Paireisa Granger Causality Tests
Date: 0BME620 Time: 14.34
Sample: 1980 2018

Lags: 2
MNull Hypothesis Obs  F-Stalistic Prob.
DLGDP does not Granger Cause DLDEP 36 061262 05484

DLDEP does not Granger Cause DLGDOP 0.07TTM 08254
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[=] Equatiorn: UNTITLED Workfile: 222(2)_alzdl_ Slas iz Untitledh, ==l

==

[VimIPrQCIDbject] [PrintINameIFreeze] [EstimatelForecastIStatsIResids]

Dependent Variable: DLGDP

Method: Least Squares

Drate: 02/06/20 Time: 20:33

Sample (adjusted). 192381 2018

Included ocbservations: 28 after adjustments

Variable Coefficient Std. Error -Statistic Prolk.

= -0.001352 o.011853 -0. 114101 o.9098

DLDEP 0981293 o.107909 9 0893733 0. 0000

LIg-1) -1.99E-06 9. 91E-07 -2.0118322 0.0520
R-squared 0. 713050 Mean dependent var 0037153
Adjusted R-sqguared 06965653 =D, dependent var O.124159
=.E. ofregression 0068383 Akaike info criterion -2 451724
Sum squared resid 0162669 Schwarz criterion -2 322440
Log likelihood 409 583275 Hannan-Cuinn criter. -2 405726
F-statistic 43 48624 Durbin-Watson stat 1.889356

Prob(F-statistic) 0000000

=1 Equation: UMTITLED Workfile: 222(2) alzll_ glasdlz Untitled™, | = ||IEI I == |

[ViewIProcIObject] [PrintINameIFreeze] [EstimatelForecastlStatsIResids]

Estimation Command:
LS DLGDF C DLDEP (-1}

Estimation Equation:

DLGDPF = C(1) + C2FDLDEP +~ C(2@U-1)

Substituted Coeflicients:
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=
=)
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Equation: UNTITLED Workfile: 222(2)_ati_glidizUntitled, [ = || & |[=E3=]
[view | Proc| Object| [ Print | name | Freeze | | Estimate [ Forecast | stats | Resias |
(=
E Breusch-Godfrey Serial Correlation LM Test =
F-statistic 1.026030 Prob. F(2,33) 0.3696 =
Obs*"R-squared 2.2246432 Prob. Chi-Square{2) 0.3288
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 0B/0GF20 Time: 21:29
Sample: 1981 2018
Included observations: 38
Presample missing value lagged residuals setto zero.
Wariable CoefMicient Std. Error t-Statistic Prob.
c -0.00077T8 0.011860 -0.065629 0.9481
DLDEP 0.016952 0109182 0. 155262 0.8776
-1y 6.23E-07 1.33E-06 0.469905 0.6415
RESID(-1) 0.004849 0207732 0.023343 0.9815
RESID{-2) -0.276417 0. 200476 -1.378801 01772
R-squared 0.058543 Mean dependent var 4 28E-18
Adjusted R-squared -0.055573 S.D. dependent var 0.066509
S.E. of regression 0.068332 Akaike info criterion -2. 406787
Sum squared resid 0.154087 Schwarz criterion -2 191315
I likalibmems et SN T oaas IHammamd ameim s eritar =2 2RO DA o

sUadY) ol il L) (7-5) ady galall

eteroskedasticity Test: Breusch-Fagan-GSodfrey

-statistic 29703877 Prob. F{(2,35) 00643
bs*R-squared 5.5142326 Prob. Zhi-Sqguare(z2) 00625
caled explained S= 5962614 Procb. Chi-=Sqguare(z2) O.0507F
est Equation:
ependaent WVariable: RESID"Z
ethod: Least Squares
ate: OBMM920 Time: 0007
ample. 1981 2012
cluded observations: 28
YWariable Coefficient Std. Error t-Statistic Prob.
e O.005063 0O.001148 4. 409188 O o001
OLDER -0 020691 O.0104£54 -1 . 979243 00557
LI (=13 2. 05E-07F 9 GOE-02 2131544 00401
-=quared 0. 145127 Mean dependaent var 0004307
djusted R-=squared 0096277 S. 0. dependent var O.005959
E. ofregression O.006625 Akaike info criterion -F. 1203229
um squared resid 0001526 Schwarz criterion -5. 991046
ag likelihood 138 2863 Hannan-Cuinn criter. -F. oO7F4331
Fstatistic 297087 7F Durbin-wWatson stat 2 064406
raiF-statistic) 00542210
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10
Series: Residuals
Sample 1281 2018
e Observations 38
hMean 4 Z8e-18
B Median -0.005170
haximum 0.180805
4] MMinimum “0.1575485
Std. Dew. 0. D8E500
Skewness 0.288031
Z Hurtosis 2. 548978
I_l I_I_ I_l I_ Jargue-Bera 0.932172
o ! ] N T I T Probability 06827453
=015 =014 =005 (4 a] [a ka3 o010 1S (e




