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L'impact réciproque des dépenses publiques et de la croissance économique Etude de cas sur I'Algérie 1990- 2017.
The Reciprocal Impact of Government Expenditure and Economic Growth Algeria Case Study 1990- 2017.
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Résume :
Cette recherche vise a déterminer la relation entre les dépenses publiques et la croissance
économique en Algérie durant la période 1990-2017 et la these théorique sur la relation entre ces
deux variables, a savoir la loi Wagner. Basé sur les méthodes standard modernes utilisées dans la
recherche, principalement dans le test de stabilité et la théorie de l'intégration conjointe et test
Granger. Les résultats révelent que la relation entre depenses publiques et croissance économique
n'est pas une relation a sens unique, des dépenses publiques a la croissance economique, mais plutot
une relation bilatérale Les dépenses publiques du point de vue keynésien constituent un ajout
important a la demande globale. Causalité entre les dépenses publiques et la production interne

brute Il n'y a pas non plus de causalité entre le gouvernement et la croissance économique, et nous
pouvons accepter l'existence d'une causalité unidirectionnelle entre le PIB et les dépenses

publiques.

Mots clés: Dépenses publiques, croissance économique, loi de Wagner, Cointegration, causalité de
Granger.
Abstract:

This research aims to determine the relationship between public spending and economic growth in
Algeria during the period 1990-2017 and the theoretical thesis on the relationship between these
two variables, namely the Wagner law. Based on modern standard methods used in research, mainly
in the stability test and the theory of joint integration and Granger test, Findings reveal that the
relationship between public spending and economic growth is not a one-way relationship, from
public spending to economic growth, but rather a bilateral relationship Keynesian public spending is
an important addition to the demand overall. Causality between public spending and gross domestic
production There is also no causality between government and economic growth, and we can accept
the existence of a unidirectional causality between GDP and public spending.

key words: Government spending, economic growth ,Wagner's law, Cointegration, Granger
causality.
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polal) & W B3l e ki WLy (2004 = 1970 VAR 5101 jlaou¥l dnsl Jloasaly izt (3 5531 §pala) Grald dolos dlyd c31n (s 2
102 5 o (2006 — 2005 S ¢ Al inelor ¢ gpd) psley 2sLaml o) 2SS sl as (dyrlas)
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*Hamilton.D.J, Time series analysis, United Kingdomi, Prinction university press,1994,P : 318-323.
2 Bourbonnais Regis, R,0p.cit ( &~ édition ), P : 268.
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LCR CR DEPENSE LDEPENSE
LCR 1.000000 0.951093 -0.167648 0.047797
CR 0.951093 1.000000 -0.244646 -0.019177

DEPENSE -0.167648 -0.244646 1.000000 0.896083
LDEPENSE 0.047797 -0.019177 0.896083 1.000000
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Dependent Variable: CR
Method: Least Squares
Date: 05/13/18 Time: 19:34
Sample: 1990 2017
Included observations: 28
Variable Coefficient Std. Error t-Statistic Prob.
C 2277243 0.690246 3.299179 0.0028

DEPENSE 3.70E-05 7.14E-05 0.518438 0.6085
R-squared 0.010232 Mean dependent var 2.567143
Adjusted R-squared -0.027836 S.D. dependent var 2.112118
S.E. of regression 2.141313  Akaike info criterion 4.429465
Sum squared resid 119.2158  Schwarz criterion 4.524622
Log likelihood -60.01251 Hannan-Quinn criter. 4.458555
F-statistic 0.268778 Durbin-Watson stat 1.039757
Prob(F-statistic) 0.608537

EViews =l ke sbaat adlall slae) e oyl

ol OF s i) i) asSH BY) S 55 Y (s3laiV) gadd) OF 25Lasl & lad)
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Dependent Variable: DEPENSE
Method: Least Squares
Date: 05/13/18 Time: 19:36
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Cc 7137.054 1769.896 4.032472 0.0005
CR(-1) 368.9156 528.3211 0.698279 0.4914
R-squared 0.019131 Mean dependent var 8100.061
Adjusted R-squared -0.020104 S.D. dependent var 5707.080
S.E. of regression 5764.162  Akaike info criterion 20.22789
Sum squared resid 8.31E+08 Schwarz criterion 20.32388
Log likelihood -271.0766  Hannan-Quinn criter. 20.25644
F-statistic 0.487594  Durbin-Watson stat 0.120488
Prob(F-statistic) 0.491447
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 2.200620 Prob. F(2,24) 0.1326
Obs*R-squared 4.339061 Prob. Chi-Square(2) 0.1142
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.942296 Prob. F(2,24) 0.1853
Obs*R-squared 3.900670 Prob. Chi-Square(2) 0.1422
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Vector Autoregression Estimates

Date: 05/10/18 Time: 21:59

Sample (adjusted): 1991 2017

Included observations: 27 after adjustments
Standard errors in ( ) & t-statistics in [ ]

GDP DEPENSE

GDP(-1) 0.974169 38.60549
(0.08204) (13.1540)

[11.8741] [ 2.93489]

DEPENSE(-1) 0.000819 0.438816
(0.00116) (0.18580)

[ 0.70689] [2.36178]

C 10.56031 -6947.375

(16.7192) (2680.63)

[ 0.63163] [-2.59170]

R-squared 0.989887 0.944806
Adj. R-squared 0.989044 0.940206
Sum sq. resids 1818.242 46740575
S.E. equation 8.704027 1395.537
F-statistic 1174.536 205.4145
Log likelihood -95.14348 -232.2292
Akaike AIC 7.269888 17.42439
Schwarz SC 7.413870 17.56837
Mean dependent 312.8150 8100.061
S.D. dependent 83.15513 5707.080
Determinant resid covariance (dof adj.) 1.47E+08
Determinant resid covariance 1.16E+08
Log likelihood -327.3134
Akaike information criterion 24.68988
Schwarz criterion 24.97784
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VAR Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)
Null Hypothesis: residuals are multivariate normal
Date: 05/14/18 Time: 21:48
Sample: 1990 2017
Included observations: 27
Component Skewness Chi-sq df Prob.
1 0.101945 0.046767 1 0.8288
2 -0.076912 0.026620 1 0.8704
Joint 0.073387 2 0.9640
Component Kurtosis Chi-sq df Prob.
1 4.462690 2.406896 1 0.1208
2 4.167999 1.534748 1 0.2154
Joint 3.941644 2 0.1393
Component Jarque-Bera df Prob.
1 2.453663 2 0.2932
2 1.561368 2 0.4581
Joint 4.015031 4 0.4040

EViews waby Jo slasVU bl slie) o 1 giaael)

o Bl i a3l Al 3 1.665 LoV aslall (3 2.54 (55l Jarque- Bera asta~] of &
Of & s 1,28 VIS Lands Ty £555 S ol W aaal 2s 8 La WBXZ J(2) = 5.99
W Al 3 04581 (g5lusy LoV Al (3 0.2932 sles &) J-B aslaxY adlaV) dadl)
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VAR Residual Portmanteau Tests for Autocorrelations
Null Hypothesis: no residual autocorrelations up to lag h
Date: 05/14/18 Time: 21:56

Sample: 1990 2017

Included observations: 27

Lags Q-Stat Prob. Adj Q-Stat Prob. df
1 1.670384 NA* 1.734629 NA* NA*
2 3.700374 0.4481 3.927019 0.4160 4
3 5.923574 0.6558 6.428119 0.5994 8
4 8.225769 0.7672 9.130696 0.6917 12
5 10.40831 0.8445 11.80927 0.7570 16
6 13.69463 0.8456 16.03453 0.7145 20
7 22.10492 0.5730 27.38842 0.2867 24
8 25.49098 0.6010 32.20020 0.2664 28
9 28.70905 0.6339 37.02731 0.2480 32
10 29.35130 0.7757 38.04735 0.3763 36

*The test is valid only for lags larger than the VAR lag order.
df is degrees of freedom for (approximate) chi-square distribution

EViews zaby e sleVU albll slas] a0 yibeaod)




©dladYl gdly @ji.,d\ BUY! e J3badt SN Wl S Jeadll /

Sl aslas] 3315 G (10 o YD olgmad) ol 3l DL Al cMalak 20K 3ygiall 2l
Dl @l Joad) (3 Q- Stat sgen)) (3 dad =T LB &yt
2 2z
LB =n(n+2) T32, % =23 (23+2) T}%, 2 = 29.35> X o540 =18.307
Prob oG z3sedl cllaxl b)Y it 23 o o SIASH (adgad) o 58T 2 a8l Y1 OF
sloxy 3 LY OLey Hy 2,8 Js Lide 208 e 0.05 4edll e 5T (Q- Stat) a5l
slax S Gl LUV (St r 30l SVl s e b 1y (2350l
:C5}a.35\ dgyl il L) GG
) pldsanly a5k 3gadl ) dral e ASTH
Csy,;i\ e Y s Jlean = <516 (L'inverse de racine associées a'la partie, AR)
Al (el 3 alze VAR(D)
VAR 3503l iy izt jlzs) il (14 o3, K2

1 1
: VAR Stability Condition Check Inverse Roots of AR Characteristic Polynomial :

1
: 15 .
: Roots of Characteristic Polynomial :
1 Endogenous variables: GDP DEPENSE 1.0 1 1
: Exogenous variables: C :
1 Lag specification: 1 1 054 1
: Date: 05/14/18 Time: 22:06 :
1 1
! Root Modulus 0.0 * I !
1 1
1 1.027857 1.027857 0.5 !
: 0.385128 0.385128 :
1 1

1.0

: Warning: At least one root outside the unit circle. :
| VAR does not satisfy the stability condition. 1

1
I .
1 1

1
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Pairwise Granger Causality Tests

Date: 05/15/18 Time: 21:44

Sample: 1990 2017

Lags: 2

Null Hypothesis: Obs F-Statistic Prob.
CR does not Granger Cause GDP 26 2.75537 0.0866
GDP does not Granger Cause CR 0.31830 0.7308
DEPENSE does not Granger Cause GDP 26 0.01823 0.9819
GDP does not Granger Cause DEPENSE 2.91823 0.0762
DEPENSE does not Granger Cause CR 26 0.21316 0.8098
CR does not Granger Cause DEPENSE 0.95014 0.4027
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LODEPENSE LGDP
1990 6.503750 5.363627
1991 T .386621 5.348991
1992 7.270808 5.369395
1993 7.526881 5.348169
1994 7. 703965 5.339128
1995 Y .909900 5.376426
1996 8.076781 5416607
1997 8.21977r78 5.427546
1998 8.205532 5477292
1999 6.037881 5.508789
2000 8.433349 5.546083
2001 8.518279 5.575642
2002 8.624050 5.630132
2003 8.643946 5.697093
2004 8711264 5. 741759
2005 8.735260 5.799084
2006 8.958890 5.754498
2007 9.102120 5.849377
2008 9.375278 5.873092
2009 9.366606 5.888967
2010 9.281799 5.924333
2011 9.629626 5.952921
2012 9.783340 5.986357
2013 9.608536 6.013972
2014 9.681075 &.051268
2015 9.698128 6.089525
2016 9.743197 6.096491
2017 9.643927 6.117493
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Dependent Variable: LGDP Dependent Variable: GDP
Method: Least Squares Method: Least Squares
Date: 04/30/18 Time: 21:36 Date: 04/30/18 Time: 21:28
Sample: 1990 2017 Sample: 1990 2017
Included observations: 28 Included observations: 26
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
C 3.671442  0.216125  16.98758  0.0000 C 199.5827  7.172484  27.82615  0.0000

LDEPENSE 0.236043  0.024997  9.442778  0.0000 DEPENSE 0.014000  0.000742 18.87694 0.0000
R-squared 0.774239 Mean dependent var 5.698716 R-squared 0931998 Mean dependent var 309.2679
Adjusted R-squared 0.765556 S.D. dependent var 0.271694 Adjusied R-squared 0929382 S.D. dependent var 83.73144
S.E. of regression 0.1315653  Akaike info criterion -1.150067 S.E. of regression 2225083  Akaike info criterion 9.111385
Sum squared resid 0.449960 Schwarz criterion -1.054910 Sum squared resid 1287258 Schwarz criterion 9.206542
Log likelihood 18.10094  Hannan-Quinn criter. -1.120976 Log likelihood -1255594  Hannan-Quinn criter 9140475
F-statistic 89.16606  Durbin-Watson stat 1.494461 F-statistic 356.3389  Durbin-Watson stat 1.153520
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
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Inverted AR Roots .99
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Dependent Variable: LGDP Dependent Variable: GDP
Method: Least Squares Method: Least Squares
Date: 04/30/118 Time: 21:51 Date: 04/30/18 Time: 21:44
Sample: 1990 201_7 Sample: 1990 2017
Included observations: 28 Included observations: 28
Variable Coefficient ~ Std. Error  t-Statistic ~ Prob. Variable Coefficient  Std. Error  t-Statistic  Prob.
c 5346735  0.026545  201.4182  0.0000 c -307.7966  69.34943 -4.438345  0.0001
DEPENSE 449E-05  274E-06  16.36749  0.0000 LDEPENSE 71.84700 8020998  8.957365  0.0000
R-squared 0.911533  Mean dependentvar  5.698716 R-squared 0.755258 Mean dependent var 309.2679
Adjusted R-squared ~ 0.908130 ~ S.D.dependentvar 0271694 Adjssted R-squared 0745845 S.D depZHdem var 83.73144
S.E. of regression 0.082351  Akaike info criterion -2.086914 S.E. of regression 4221219  Akaike info criterion 10.39204
Sum squared resid 0.176322  Schwarz criterion -1.991756 Sﬁm squared resid 46:328 59  Schwarz criterion 10.48720
Log likelihood 31.21679  Hannan-Quinn criter -2.057823 Log likelihood 143 4é55 Hannan-Quinn criter 1[]‘42113
F-statistic 267.8947  Durbin-Watson stat 0873280 F-statistic 80.23438 Durbin-Watsonstat  1.347373
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000 '
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Dependent Variable: GDP N )
Method: ARMA Maximum Likelihood (OPG - BHHH) Dependent Variable: CR
Date: 05/08/18 Time: 23:16 Method: Least Squares
Sample: 1990 2017 Date: 05/08/18 Time: 21:45
Included observations: 28 Sample: 1990 2017
Convergence achieved after 18 iterations . .
Coefficient covariance computed using outer product of gradients Included observations: 28
Variable Coefficient ~ Std. Error  t-Statistic ~ Prob. Variable Coefficient Std. Error t-Statistic Prob.
c 3162044 9730510 3249617  0.0034 ||
DEPENSE 0001894 0001664 1138109  0.2663 C 2277243 0690246  3.280179  0.0028
AR(1) 0.992946  0.042991  23.09678  0.0000 DEPENSE 3.70E-05 7.14E-05 0518438  0.6085
SIGMASQ 1452798  47.16125  3.080490  0.0051
| R-squared 0.010232 Mean dependent var 2.567143
R-squared 0.978511 Mean dependent var 309.2679 N
Adjusted R-squared 0.975825 S.D. dependent var 83.73144 Adjusted R-squared -0.027836  S.D. dependent var 2112118
S.E. of regression 13.01895 Akaike info criterion 8.254556 S.E. of regression 2141313  Akaike info criterion 4.429465
EU"‘I ::‘U:'e‘-;’esid ;“17‘157522‘; ac"wafzg"e”"“‘ g;‘g%; Sum squared resid 119.2158  Schwarz criterion 4.524622
.og hl {laletel - . annan-Quinn criter. 0 .
Fstatistic 3642782 Durbin-Watson stat 1330878 Log Ilkellhood -60.01251 Hannan-Quinn criter. 4.458555
Prob(F-statistic) 0.000000 F-statistic 0.268778 Durbin-Watson stat 1.039757
Prob(F-statistic) 0.608537
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Dependent Variable: LDEPENSE Dependent Variable: DEPENSE
Method: Least Squares Method: Least Squares
Date: 05/08/18 Time: 22:51 Date: 05/08/18 Time: 22:43
Sample: 1990 2017 Sample: 1990 2017
Included observations: 28 Included observations: 28
Variable Coefficient  Std. Error  t-Statistic Proh. Variable Coefficient ~ Std. Error t-Statistic Prob.
Cc -10.10366  1.981697 -5.098488  0.0000 c -12753.62 1128.542  -11.30096  0.0000

LGDP 3.280081  0.347364  9.442778  0.0000 GDP 66.57086  3.526571  18.87694  0.0000
R-squared 0.774239  Mean dependent var 8.588592 R-squared 0.931998  Mean dependent var 7834.617
Adjusted R-squared 0.765556  S.D. dependent var 1.012809 Adjusted R-squared 0.929382  S.D. dependent var 5773.848
S.E. of regression 0.490396  Akaike info criterion 1.481543 S.E. of regression 1534.345  Akaike info criterion 17.57834
Sum squared resid 6.252703 Schwarz criterion 1.576701 Sum squared resid 61209572  Schwarz criterion 17.67350
Log likelihood -18.74161 Hannan-Quinn criter. 1.510634 Log likelihood -244.0968 Hannan-Quinn criter. 17.60743
F-statistic 89.16606 Durbin-Watson stat 1.898630 F-statistic 356.3389  Durbin-Watson stat 1.212257
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
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Dependent Variable: LDEPENSE
Method: Least Squares
Date: 05/08/18 Time: 23:01
Sample: 1990 2017
Included observations: 28
Variable Coefficient ~ Std. Error  t-Statistic Prob.
c 5.337557  0.375553  14.21251  0.0000

GDP 0.010512  0.001174  8.957365  0.0000
R-squared 0.755258 Mean dependent var 8.588592
Adjusted R-squared 0.745845 S.D. dependent var 1.012809
S.E. of regression 0.510595  Akaike info criterion 1.562271
Sum squared resid 6.778400 Schwarz criterion 1.657428
Log likelihood -19.87179  Hannan-Quinn criter. 1.591361
F-statistic 80.23438 Durbin-Watson stat 1.748637
Prob(F-statistic) 0.000000
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Null Hypothesis: DEPENSE has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.401049 0.9557
Test critical values -2.656915
5% level -1.954414
10% level -1.609329
“MacKinnon (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEPENSE)
Method: Least Squares
Date: 05/10/18 Time: 20:35
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D 1) 0.052856 0.037726 1.401049 0.1740
D(DEPENSE(-1)) -0.244289 0.220003 -1.110387 0.2778
R-squarsd -0.018001 Mean dependent var 531.2912
Adijusted R-squared -0.060418 S.D. dependent var 1604.372
S.E. of regression 1652.127  Akaike info criterion 17.73132
Sum squared resid 65508600 Schwarz criterion 17.82810
Log likelihood -228.5071 Hannan-Quinn criter. 17.75919
Durbin-Watson stat 1.998529
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Dependent Variable: DEPENSE
Method: Least Squares
Date: 05/08/18 Time: 22:54
Sample: 1990 2017
Included observations: 28
Variable Coefficient  Std. Emor  t-Statistic  Prob.
c -107789.4 7071985 -15.24174  0.0000

LGDP 2028948 1239621  16.36749  0.0000
R-squared 0.911533  Mean dependent var 7834617
Adjusted R-squared 0.908130 S.D. dependent var 5773.848
S.E. of regression 1750.054  Akaike info criterion 17.84143
Sum squared resid 79629872  Schwarz criterion 17.93659
Log likelihood -247.7800  Hannan-Quinn criter. 17.87052
F-statistic 267.8947  Durbin-Watson stat 0.932923
Prob(F-statistic) 0.000000
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Dependent Variable: DEPENSE
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 05/08/18 Time: 23:14
Sample: 1990 2017
Included observations: 28
Convergence achieved after 6 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
c -12403 23 2402 981 -5.161602 0.0000
GDP 65.25133 7.009157 9.309441 0.0000
AR(1) 0.380059 0.173752 2.187365 0.0387
SIGMASQ 1880606. 576556.2 3.261792 0.0033
R-squared 0.941498 Mean dependent var 7834.617
Adjusted R-squared 0.934187 S.D. dependent var 5773.848
S.E. of regression 1481.229  Akaike info criterion 17.57627
Sum squared resid 52656975 Schwarz criterion 17.76658
Log likelihood -242.0677 Hannan-Quinn criter. 17.63445
F-statistic 128.7504  Durbin-Watson stat 1.932426
Prob(F-statistic) 0.000000
Inverted AR Roots 38




#55edt QY dwdud ADF Lzt :(15) o) oo
w:\.«“ G'A}a.'.‘\ G

#55ed! Byl ldd ADF jLast 1(14) o) goeks

u.m\;'J\ cb}e;.)\ o

Null Hypothesis: DEPENSE has a unit root .
Exogenous: Constant, Linear Trend Hull Hypnﬂ‘re-cma. gsETENSE b . unit rood
Lag Length: 1 (Fixed) ENDQE"BU!_. onstan
Lag Length: 1 (Fixed)
t-Statistic Prob. - Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.208512  0.4656 i .
Test critical values: 1% level -4.356068 Augmented Dickey-Fuller test statistic 0271914 0.9165
59% level _3.595026 Test critical valueas: 1% lemal -3.T11457
10% level -3.233456 5% level -2.881034
108 level -2.620006
*MacKinnon (1996) one-sided p-values. “MacKinnan {1996 one- pvaluss.
Augmented Dickey-Fuller Test Equation . .
Dependent Variable: D(DEPENSE) Augmented ch_tegﬂ—!:uller Test Equation
Method: Least Squares Dependent VVariable: D(DEPENSE)
Date: 05/10/18 Time: 20:38 Mathod: Least Squares
Sample (adjusted): 1992 2017 Date: 01018 Time: 20:37
Included observations: 26 after adjustments Sample (adjusted): 1002 2017
Induded obsarvations: 26 after adjustments
Variable Coefficient  Std. Error t-Statistic Prab. - - -
‘Wariabla Coafficient  Sitd. Emror t-Statistic Prob.
DEPENSE(-1) -0.410280 0.185772  -2.208512 0.0379
D(DEPENSE(-1))  -0.090233  0.212551 -0.424525  0.6753 DEPEMSE(-1) 006042 0058008 0271914 0.7881
c -505.1559 783.1698  -0.645015 0.5256 Di{DEFPENSE(-11) -0 253506 0.2147B8 1205347 02403
@TREND("1990")  296.6151  133.6146  2.219930  0.0370 c 819.7282  548.7181 1483002 D488
R-squared 0.241866 Mean dependent var  531.2912 R‘E‘l‘ﬂ’ﬂ; _g-g;;g: ;‘E;"dﬁamr:‘ var f&‘;’gg
Adjusted R-squared 0.138484  S.D. dependent var 1604.372 Adps ~Souaned - -D. dapendent var -
S.E. of regression 1489.144  Akaike info criterion 17.59043 || || S-E-of 'BD'::E‘D";H 519?114'3?; Akalke info criterion :;-'”553
Sum squared resid 48786095 Schwarz criterion 17.78398 Sum sguared res Schwarz criterion -BE0S0
Log likelihood 2246756 Hannan-Quinn criter. ~ 17.64617 || || Leg likelihaod -227.3032  Hannan-Ouinn criter.  17.75744
F-statistic 2.339540  Durbin-Watson stat 1.963242 || || F-statistic 0892720  Durbin-Watson stat 2034598
Prob(F-statistic) 0.101189 Prob{F-statistic) 0.423234
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Null Hypothesis: D(DEPENSE) has a unit root Null Hypothesis: D(DEPENSE) has a unit root
Exogenous: Constant Exogenous: None
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.656365 _0.0011 Augmented Dickey-Fuller test statistic -3.621541  0.0008
Test critical values: 1% level -3.724070 Test critical values: 1% level -2.660720
5% level -2.986225 o,
10% level -2.632604 5% level +1.955020
° . 10% level -1.609070
*MacKi 1996 -sided p-values.
acKinnon ( ) one-sidad p-values *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEPENSE,2) Augmented Dickey-Fuller Test Equation
Method: Least Squares Dependent Variable: D(DEPENSE,2)
Date: 05/10/18 Time: 20:42 Method: Least Squares
Sample (adjusted): 1993 2017 Date: 05/10/18 Time: 20:41
Included observations: 25 after adjustments Sample (adjusted): 1993 2017
- . . Included observations: 25 after adjustments
Variable Coefficient ~ Std. Error  t-Statistic Prob.
D(DEPENSE(-1)) -1.590390 0.341552 -4 .656365 0.0001 Variable Coefficient ~ Std. Error t-Statistic Prob.
D) ) e o oo D(DEPENSE(-1)) ~ -1.133347  0.312946 -3.621541  0.0014
. . . . D(DEPENSE(-1),2) 0.023746  0.211495  0.112277  0.9116
R-squared 0.640157 Mean dependent var -57.34334
Adjusted R-squared 0.607444  S.D. dependent var 2545.551 || || R-squared 0.544599  Mean dependent var  -57.34334
S.E. of regression 1594.897  Akaike info criterion 17.69917 Adjusted R-squared 0.524799  S.D. dependent var 2545.551
Sum squared resid 55961307 Schwarz criterion 17.84544 S.E. of regression 1754.772  Akaike info criterion 17.85468
Log likelihood -218.2397  Hannan-Quinn criter. 17.73974 Sum squared resid 70822138 Schwarz criterion 17.95219
F-statistic 19.56889  Durbin-Watson stat 1.972434 Log likelihood -221.1835 Hannan-Quinn criter. 17.88173
Prob(F-statistic) 0.000013 Durbin-Watson stat 1.957224
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Null Hypothesis: GDP has a unit root Null Hypothesis: D(DEPENSE) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Lag Length: 2 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 3.142999  0.9991 ||| Auamented DickeyFuller lest statistic o038 00068
Test critical values: 1% level -2.660720 est crilical values: 1o leve 437430
o 5% level -3.603202
5% level -1.955020 10% level -3.238054
10% level -1.609070 ° :
) . *MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(DEPENSE,2)
Dependent Variable: D(GDP) Method: Least Squares
Method: Least Squares Date: 05/10/18 Time: 20:43
Date: 05/10/18 Time: 20:46 Sample (adjusted): 1993 2017
Sample (adjusted): 1993 2017 Included observations: 25 after adjustments
Included observations: 25 after adjustments
Variable Coefficient ~ Std. Error  t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D(DEPENSE(-1)) -1.622508 0.356565  -4.550387 0.0002
GDP(-1) 0.039129 0.012450 3.142999 0.0047 D(DEPENSE(-1),2) 0.268288 0.221554 1.210934 0.2394
C 656.8230  753.9179  0.871213  0.3935
D(GDP(-1)) -0.314815 0.224417  -1.402817 0.1746 @TREND("1990") 19.26246 46.18265 0.417093 0.6808
D(GDP(-2)) 0.024677 0.223499 0.110414 0.9131
R-squared 0.643114 Mean dependent var -57.34334
R-squared 0.132620  Mean dependent var 9.559720 || || Adjusted R-squared 0.592130  S.D. dependent var 2545.551
Adjusted R-squared 0.053985  S.D. dependent var 8.739479 || || SE. of regression 1625.709  Akaike info criterion 17.77092
S.E. of regression 8.500306 Akaike info criterion 7.230248 Sum squared resid 55501526 Schwarz criterion 17.96594
Sum squared resid 1589.614  Schwarz criterion 7.376513 Log likelihood -218.1365 Hannan-Quinn criter. 17.82501
Log likelihood -87.37810  Hannan-Quinn criter. 7.270816 F-statistic 12.61408 Durbin-Watson stat 1.962775
Durbin-Watson stat 1.962327 Prob(F-statistic) 0.000062
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Null Hypothesis: GDP has a unit root . .
EXOgEI’y'IE)LISI Constant, Linear Trend Null Hypothesis: GDP has a unit root
. N : Exogenous: Constant
Lag Length: 2 (Fixed
ag teng (Fixed) Lag Length: 2 (Fixed)
Gtatiatt Prob.*
Statistic rob t-Statistic Prob.*
Al ted Dickey-Fuller test statisti -4.201952 0.0145
Too aritical valuse: o il e 4374307 Augmented Dickey-Fuller test statistic 1156443 0.9968
5% level -3.603202 Test critical values: 1% level -3.724070
10% level -3.238054 5% level -2.986225
10% level -2.632604
*MacKinnon (1996) one-sided p-values. - -
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation . .
Dependent Variable: D(GDP) Augmented Dickey-Fuller Test Equation
Method: Least Squares Dependent Variable: D(GDP)
Date: 05/10/18 Time: 20:57 Method: Least Squares
Sample (adjusted): 1993 2017 Date: 05!’10{’18 Time: 20:55
Included observations: 25 after adjustments Sample (adjusted): 1993 2017
Included observations: 25 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
Variable Coefficient ~ Std. Error  t-Statistic Prob.
GDP(-1) -0.522875 0.124436  -4.201952 0.0004
D(GDP(-1)) -0.333276  0.167503  -1.989672  0.0605 GDP(-1) 0.032836  0.028394  1.156443  0.2605
D(GDP(-2)) -0.193344 0.176901  -1.092951 0.2874 D(GDP(-1)) -0.305452 0.232451  -1.314050 0.2030
C 84.97022  19.12720  4.442376  0.0003 D(GDP(-2)) 0.038510  0.235140  0.163773  0.8715
@TREND("1990") 6.148451 1.358064 4.527364 0.0002 Cc 1.845781 7.445149 0.247917 0.8066
R-squared 0.572981 Mean dependent var 9.559720 R-squared 0.135350 Mean dependent var 9.559720
Adjusted R-squared 0.487577 S.D. dependent var 8.739479 Adjusted R-squared 0.011829 S.D. dependent var 8.739479
S.E. of regression 6.256043  Akaike info criterion 6.681829 S.E. of regression 8.687636  Akaike info criterion 7.307325
Sum squared resid 782.7614  Schwarz criterion 6.925604 Sum squared resid 1584.976  Schwarz criterion 7.502346
Log likelihood -78.52286  Hannan-Quinn criter. 6.749442 Log likelihood -87.34157  Hannan-Quinn criter. 7.361416
F-statistic 6.709084  Durbin-Watson stat 2.194953 F-statistic 1.095763  Durbin-Watson stat 1.977944
Prob(F-statistic) 0.001357 Prob(F-statistic) 0.372829
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Null Hypothesis: D(GDP) has a unit root Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant Exogenous: None
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.196695 00322 | || Aygmented Dickey-Fuller test statistic 1299159 0.1738
Test critical values: 1% level -3.724070 i . o
o Test critical values: 1% level -2.660720
5% level -2.986225 o
10% level -2.632604 5% level -1.955020
; 10% level -1.609070
*MacKinnon (1996) one-sided p-values. ] .
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2) Augmented Dickey-Fuller Test Equation
Method: Least Squares Dependent Variable: D(GDP,2)
Date: 05/10/18 Time: 21:00 Method: Least Squares
Sample (adjusted): 1993 2017 Date: 05/10/18 Time: 20:59
Included observations: 25 after adjustments Sample (adjusted): 1993 2017
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variabl Coefficient ~ Std. E t-Statisti Prob.
D(GDP(-1)) -0.093315 0310732 -3.196695  0.0042 anable oeticien or aete ™
DGDPED2) Y18asls 0199996 geciogs oot D(GDP(-1)) 0.240380  0.185027 -1.299159  0.2068
: . : : D(GDP(-1),2) -0.547626  0.175681 -3.117166  0.0048
R-squared 0.623152 Mean dependent var 0.203720
Adjusted R-squared 0.588893  S.D. dependent var 13.65302 || || R-squared 0.485130  Mean dependent var  0.203720
S.E. of regression 8753993  Akaike info criterion 7.289064 || || Adiusted R-squared 0.462745  S.D. dependent var 13.65302
Sum squared resid 1685.913 Schwarz criterion 7.435329 S.E. of regression 10.00735 Akaike info criterion 7.521136
Log likelihood -88.11330  Hannan-Quinn criter. 7.329631 Sum squared resid 2303.383  Schwarz criterion 7.618646
F-statistic 18.18949  Durbin-Watson stat 2.104888 Log likelihood -92.01419  Hannan-Quinn criter. 7.548181
Prob(F-statistic) 0.000022 Durbin-Watson stat 2.437256
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Null Hypothesis: D(GDP,2) has a unit root Null Hypothesis: D(GDP) has a unit root
Exogenous: None Exogenous: Con;ﬂam, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* +Statistic Prob.*
Al ted Dickey-Fuller test statisti -3.694759 0.0417
Augmented Dickey-Fuller test statistic 7161338 0.0000 ||| ook mitical vatic o 10 o 3374307
Test critical values: 1% level -2.664853 5% level -3.603202
5% level -1.955681 10% level -3.238054
10% level -1.608793
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation az’:;gg?[‘;;‘grgbl:ea}gGDp’z)
Dependent Variable: D(GDP,3) Date: 05/10/18 qTirne: 21:03
Msthod: Least Squares Sample (adjusted): 1993 2017
Date: 05/10/18 Time: 21:06 Included observations: 25 after adjustments
Sample (adjusted): 1994 2017
Included observations: 24 after adjustments Variable Coefficient  Std. Error  t-Statistic  Prob.
Variable Coefficient ~ Std. Error t-Statistic Prob. D(GDP(-1)) -1.406525  0.380681 -3.604759  0.0013
D(GDP(-1).2) 0.043767  0.232041 0.188617  0.8522
D(GDP(-1),2) -2.462808  0.343903 -7.161338  0.0000 C . . 5.559925  3.949539  1.407740  0.1738
D(GDP(-1),3) 0.483748 0.189737 2.549566 0.0183 @TREND("1990") 0.519494 0.298817 1.738502 0.0968
_ R-squared 0.670565 Mean dependent var 0.203720
E ;q”a:f‘é g g'gggggg g'eDa” dd‘*pegde”t var g:ggg;g Adjusted R-squared 0.623503  S.D. dependent var 13.65302
justed R-square : -D. dependent var - S.E. of regression 8377404 Akaike info criterion  7.234600
S.E. of regression 9.285251 Akaike info criterion 7.374387 Sum squared resid 1473.799 Schwarz criterion 7.429620
Sum squared resid 1896.749  Schwarz criterion 7.472558 || || Log likelihood -86.43250 Hannan-Quinn criter.  7.288690
Log likelihood -86.49264 Hannan-Quinn criter. 7.400432 F-statistic 14.24852 Durbin-Watson stat 1.918147
Durbin-Watson stat 2.258935 Prob(F-statistic) 0.000027
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Null Hypothesis: D(GDP,2) has a unit root Null Hypothesis: D(GDP,2) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.159675  0.0000 Augmented Dickey-Fuller test statistic -7.051641 _ 0.0000
Test critical values: 1% level -4.394309 Test critical values: 1% level -3.737853
5.'51 level -3.612199 5% level _2.991878
10% level -3.243079 10% level -2.635542
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Au . .
3 ) gmented Dickey-Fuller Test Equation
ae?;"{'jf’l’_“ Vatr:sa"'e- D(GDP.3) Dependent Variable: D(GDP,3)
ethod. Least squares Method: Least Squares
Date: 05/10/18 Time: 21:30 ) A4,
i ) Date: 05/10/18 Time: 21:07
Sample (adjusted): 1994 2017 Sample (adjusted): 1994 2017
Included observations: 24 after adjustments ) s .
ncluded observations: 24 after adjustments
Variable Coefficient _ Std. Error \-Statistic Prob. Variable Coefficient ~ Std. Error t-Statistic Prob.
D(GDP(-1),2) -2.516591 0.351495 -7.159675  0.0000
D(GDP(-1).3) 0510526 0193705 2635585  0.0159 D(GDP(-1),2) -2.474690  0.350938 -7.051641  0.0000
c 5661959  4.749727  1.192060  0.2472 D(GDP(-1),3) 0491078 ~ 0.193738  2.534750  0.0193
@TREND("1990")  -0.304218  0.279214 -1.089550  0.2889 c 0.931817 ~ 1.935326  0.481478  0.6352
R-squared 0.879418 Mean dependent var 0.633042 R—§quared 0.872261 Mean dependent var 0.633042
Adjusted R-squared 0.861331  S.D. dependent var 25.26938 || (| Adjusted R-squared 0.860095  S.D. dependent var 25.26938
S.E. of regression 9.409901  Akaike info criterion 7.472414 || || S:E. of regression 9.451731  Akaike info criterion 7446741
Sum squared resid 1770.925 Schwarz criterion 7.668756 || | Sum squared resid 1876.040  Schwarz criterion 7.593998
Log likelihood -85.66896 Hannan-Quinn criter. 7.524503 Log likelihood -86.36090  Hannan-Quinn criter. 7.485809
F-statistic 48.62068 Durbin-Watson stat 2.379100 F-statistic 71.69859  Durbin-Watson stat 2.279191
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
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Vector Autoregression Estimates
Date: 05/13/18 Time: 21:57
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Standard errors in ( ) & t-statistics in [ ]
D(DEPENSE) (GDP)
D(DEPENSE(-1)) -0.279258 0.000187
(0.20992) (0.00114)
[-1.33029] [ 0.16446]
(GDP(-1)) 1.093128 1.024303
(4.06510) (0.02207)
[ 0.26891] [46.4144]
C 371.0971 1.770214
(1281.17) (6.95524)
[ 0.28965] [ 0.25451]
R-squared 0.071976 0.989579
Adj. R-squared -0.008722 0.988673
Sum sq. resids 59718586 1760.026
S.E. equation 1611.354 8.747736
F-statistic 0.891916 1092.033
Log likelihood -227.3041 -91.68724
Akaike AIC 17.71570 7.283634
Schwarz SC 17.86087 7.428799
Mean dependent 531.2912 316.7542
S.D. dependent 1604.372 82.19272
Determinant resid covariance (dof adj.) 1.99E+08
Determinant resid covariance 1.55E+08
Log likelihood -318.9913
Akaike information criterion 24.99933
Schwarz criterion 25.28966




