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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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2016-1990 3,5l Auhal) cpiia Joa Lilas) il 1(01) ad; (alall

AR UL Ggle Baagl)

LGDP LDEP < giadl GDP DEP < gid]
5,744919 5,751356 1990 555800 564100 1990

5,9266 5901948 1991 844500 797900 1991
6,020444 6,0141 1992 1048200 1033000 1992
6,066699 6,072544 1993 1166000 1181800 1993
6,173623 6,18866 1994 1491500 1544045 1994
6,298984 6,310983 1995 1990600 2046366 1995
6,409933 6,383911 1996 2570000 2420535 1996
6,444076 6,400395 1997 2780200 2514171 1997
6,451863 6,451593 1998 2830500 2828738 1998
6,510303 6,486327 1999 3238198 3064270 1999
6,615267 6,511347 2000 4123514 3245985 2000
6,626044 6,557133 2001 4227113 3606892 2001
6,655405 6,610251 2002 4522773 4076154 2002
6,720351 6,652963 2003 5252321 4497411 2003
6,788813 6,721261 2004 6149117 5263335 2004
6,878636 6,764383 2005 7561984 5812762 2005
6,929502 6,793471 2006 8501636 6215430 2006
6,970946 6,861935 2007 9352886 7276714 2007
7,043115 6,950192 2008 11043703 8916447 2008
6,998609 7,001125 2009 9968025 10025942 2009
7,078876 7,047254 2010 11991564 11149464 2010
7,164025 7117776 2011 14588970 13115246 2011
7,209772 7171781 2012 16209598 14851863 2012
7,22136 7,208986 2013 16647919 16180284 2013
7,23625 7,243603 2014 17228598 17522783 2014
7222772 7277231 2015 16702119 18933525 2015
7,24072 7,298646 2016 17406826 19890524 2016

2017 Jsall i) il 3acls ¢ jaeaal)
Alaay) laall il e alal) GUNT sl gl :02) a8, galal

Dependent Variable: GDP
Method: Least Squares
Date: 052018 Time: 14:47
Sample: 1990 2016
Included observations: 27

Wariable Coefficient Std. Error t-Statistic Prokb.

DEP 0187463 0.072087 2600510 0.0154

C 6290285, 1082184, 5.904997 0.0000
R-squared 0212912 Mean dependent var F384183.
Adjusted R-squared 0181429 3S.0O. dependent var 5E814696.
S.E. of regression 260842, Akaike info criterion 33 86067
Sum squared resid G.92E+14 Schwarz criterion 33 95666
Log likelinood -4551190 Hannan-Quinn criter. 33.88921
F-statistic 6. 762652 Durbin-Watson stat 0284319

Frob(F-statistic) 0.015407
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Date: 05/08A8 Time: 2231
Sample: 19902016
Included obsevations: 27
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Mull Hypothesis: LGDP has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=6)

. LGDP alwdod) Yol

LGDP i |5 (01-03 ) (3alal)

LGP
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LGDP Aledull acsall b a3 SLAR) (03-03 ) galal)

M -
(06) g isald)
Mull Hypothesis: LGDP has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*
t-Statistic Prob.>
Augmented Dickey-Fuller test statistic -2 310078 0.4143
Augmented Dickev-Fuller test statistic -3,949895 0.0057 Test critical values: 1% level -4.356068
Test critical values: 1% level -3.711457 5% level -3.595026
5% level -2.9810328 10% level -3.2334586
10% level -2.629906
*MacKinnon (1396) one-sided p-values
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(LGDP)
Dependent Variable: D(LGDP) Method: Least Squares
Method: Least Squares Date: 05/08/M18 Time: 23:186
Date: 05/08/M18 Time: 23:24 Sample (adiustedy 1991 2016
Sample (adjusted): 1991 2016 Included observations: 26 after adjustments
Included observations: 26 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob.
Wariable Coefficient Std. Error t-Statistic Frob
LGDP{-1) -0.224345 0.097116 -2.310078 0.0302
LGDP(-1) -0.089125 0.017501 -3.949895 0.0008 C 1.420957 0.573390 2.495607 0.0202
C 0.518564 01169686 4 433458 0.0002 E@TREMND(™3907) 0.009099 0.005606 1.623157 01182
R-squared 0.293965 Mean dependentvar 0.057531 R-squared 0.456251 Mean dependentvar 0.057531
Adjusted R-squared 0.3687132 S.D. dependentwvar 0.048624 Adjusted R-squared 0.408969 3.D. dependentvar 0.048624
S.E. of regression 0.038634 Akaike info criterion -3.595583 S.E. of regression 0.037282 Akaike info criterion -3.627110
Sum squared resid 0035821 Schwarz criterion -3.498806 Sum squared resid 0.032140 Schwarz criterion -3.481945
Log likelinood 48.74258 Hannan-Quinn criter. -3.567715 Log likelihood 50.15243 Hannan-Cuinn criter -3 6585308
F-statistic 15.60167 Durbin-Watson stat 1.847088 F-statistic 9.649468 Durbin-Watson stat 1.724075
FProb(F-statistic) 0.000598 Prob(F-statistic) 0.000906




(04) zisalll LGDP Adududl acdall g Sia LA (05-03) alal)

rHMull Hypothesis: LG has 3 unit root

Exogenous: None

Lag Length: O CAuatormatic - based on SZ, maxlag=&»

—Statistic

Frob =

Lugrmented Dickey--Fuller test statistic

S.Sa4a0=2990

. 0000

Test critical valuse=: 1 Fa lewel
S%h lewel

1O E=E lewe|

—=2 eSS 91S
R =T P
—1 . 609329

*fMackinnon (19295 one-—sided p-value=s_

Suaagarmented Dickey-Fuller Test Eguation

CDhependaent Wariable: D(ILGSGODOFY
Methhod: Least Sguarae=s

Crate:: OSWOsSs1sS Tirme: 2325
Sample (adjusted: 1991 2015

Imcluded obhbsaervations: 26 after adjustrmaents

WAariabhle Cosfficient

=td. Error T—Statistic

Prob.

LSOO C—1F O 00==200 OO0 295 S. Sa40=z:90 L i B R
R-—=guar=d —D 1 OZ2=257F PMeann depaendasermt war O oOs575s5=1
Aadjusted R-=guared —D. 102357 S O dependsasnt var O O48 524
S E. ofregres=sion O oOs1052 Akaike  iNnfo criterion — 3 . OFA4Z2229
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Hanmnman—uimnnm criter.

— = 05 0=Z95
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DLGDP Aluduadt di3alls i<  SM Ll ) 4113 (07-03 ) (galal)

:DLGDP Aleded) Wilh

DLGDP Adedlud) & (06-03 ) , salall

Date: 05/09M18& Time: 00:10
Sample: 1990 2016
Included observations: 26

Autocorrelation Partial Carrelation AC PAC ©Q-3tat Prob
Com Com 1 0241 0241 1.6893 0194
g I 2-0.06.. 0.12.. 1.8126 0.404
ol oo 3 0105 0.166 21649 0.539
' : ' ' : ' 4 0180 0.109 3.2416 0518
I . I I 5 0176 0.141 43165 0.505
O ol 6-001.-008. 43231 0633
O O 7-011..-010.. 48394 0680
CoE CoE 8 0100 0105 52402 0732
oo O 9 0013-010.. 52475 0812
O ol 1.-013..-0.08.. 60193 0814
Cop | 1. 0042 0126 61041 0866
Col oo 1. 0058 0011 62789 0.901

DLGDP
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DLGD Aledudll as tall Jgd ,Sun LIRS (09-03 ) (3ala) DLGDP Aludell astall Jigh 53 LAY (08-03 ) (alal)

(05 ) 7 igadl)

Mull Hypothesis: DLGDP has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=5)

(06 ) 7 igadll

Mull Hypothesis: DLGDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 335032 0.0024
Test critical values: 1% level -3 724070
5% level -2.986225
10% level -2.622604
*MackKinnon (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DLGDP)
Method: Least Squares
Date: 05/09M18 Time: 00017
Sample (adjusted). 1992 2016
Included observations: 25 after adjustments
Wariable Coefficient Std. Error t-Statistic Frob
DLGDP{-1) -0. 748894 0172754 -4.335032 0.0002
c 0.037721 0.013149 2868660 0.0087
R-squared 0.449662 Mean dependent var -0.006549
Adjusted R-squared 0.425734 S.D. dependentvar 0.054654
S.E. of regression 0.041417 Akaike info criterion -3 453625
Sum squared resid 0039454 Schwarz criterion -3.356115
Log likelihood 4517032 Hannan-CQuinn criter. -3.426580
F-statistic 18.79250 Durbin-Watson stat 1.982407
Prob(F-statistic) 0.000244

t-Statistic Prob.™
Augmented Dickey-Fuller test statistic -4.915910 0.0032
Test critical values: 1%6 level -4.394309
5% level -2.612199
10% level -3.243079
*MacKinnon (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DLGDP)
Method: Least Squares
Date: 05/09/18 Time: 00:15
Sample (adjusted): 1993 2016
Included observations: 24 after adiustments
Wariable Coeflicient Std. Error t-Statistic Prob.
DLGDP(-1} -1.256623 0.275966 -4.915910 0.0001
DIDLGDP(-1)) 0361908 0187919 1.925878 0.0685
c 0131212 0.0234186 32.926602 0.0002
ETRENDN™19907) -0.004011 0.001389 -2.887818 0.0091
R-sgquared 0.579143 Mean dependent var -0.003162
Adjusted R-squared 0.516015 S.D. dependentvar 0.053082
S.E. of regression 0.036929 Akalke info criterion -2.608647
Sum squared resid 0.027274 Schwarz criterion -3.412304
Log likelihood 47.30376 Hannan-CQuinn criter. -3.556557
F-statistic 9.174038 Durbin-\Watson stat 2.084260
Prob(F-statistic) 0.000507




(04) zisalll DLGDP Aleddll as dall b a3 LR (10-03 ) 3alall

rHNull Hypothesis: DLGDPFP has a unit root

Exogenous: RNones

Lag Length: O (Automatic - based on SIS, maxlag=5Sh

—Statistic Prob =

Sugmented Dickeyv-Fuller test statistic

= O9=>305 O 005

Test critical valuses: 1%6 lewel
S5%6 lewel
1O lewel

—Z2. 550 7F20
1. 955020
—1.S090F 0O

“*MackKinnon (1295) one-sided p-valu==_

Augrmented Dickey-Fuller Test Eguation
Dependant WVariable: (DL GDP)

Method: Least Squares
Drate: OSs0951 83 Tirme: 0024
Sample (adjusted): 19922 201

=

INncluded obsaervations: 25 after adjustrmnents

wWariable Zoaefficient =td. Error t-=tatistic Prob.

DS OoPC-1y —0. 254015 O 1Z24140 —2Z2.a9zZ22202 O OO7F=
R-sguared 02527565 Mean dependant var -0 00G549
Adjusted R-sguared 0O 252756 S . dependent var O 054554
S E. ofregression O 047245 Akamike iNnfo criterion —3 22T TTEE
Surm sqguared resid O 053570 Schwarz criterion -2 1792011
Log likelihood A1 _ FATFTOTFT Hamnmanmn—Cuinnmn criter. — 3 214243
Durbin-wWatson =tat =2 154594

DLDEP « LDEP ¢piiladead) 4 b8t Aufyd :(04) ad) 3alall

-LDEP 4.l oYl

LDEP Alealeall dijalls A< AN b N A3 (02-04 ) (Galal) LDEP Aluleal) (IS (01-04 ) (3alal)

Date: 05/09M18 Time: 00:40
Sample: 1980 2016
Included observations: 27

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob
(I | o 1 0.675 0.675 13738 0.000
T | [ = I 2 0383 -0.13.. 18.335 0.000
L T = 3 0269 0124 20700 0.000
' :- ' L ' 4 0185 -0.04.. 21.860 0.000
I ! I I 5 0.161 0.092 22787 0.000
Cop - 6 0.078-013.. 23.016 0.001
- I 7-012..-024.. 23536 0.001
s [ s [ 8 -0.34.. -0.28.. 28.370 0.000
s Y T = 9 -0.46.. -0.16... 37.579 0.000
s Y g 1. -0.46.. -0.09.. 47.481 0.000
s N 1..-0.34.. 0121 53202 0.000
s Y N = 1. -0.32..-0.15.. 58.830 0.000

LDEP 4lulull acsall Jlgh &5 5Lsd) (04-04 ) gald)

(05 ) zigadll

Mull Hypothesis: LDEP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

LDEP

2.08

2.04 4

2.00 A

1.96 1

1.92 |

1.88 A

T
90 92 94 9% 95 00 02 04 06 08 10 12 14 16

LDEP Alulull asaal lsh 33 5Las) (03-04 ) Gald)
06) zigadll

Mull Hypothesis: LDEP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.* t-Statistic FProb.”
Augmented Dickev-Fuller test statistic -1.510296 0.5126 Augmented Dickey-Fuller test statistic -1.332206 0.8566
Test critical values 1% level -3.711457 Test critical values: 186 level -4.356068
5% lavel -2.981038 5% level -3.585026
1085 level _5 520006 10% level -3.233456
“MacKinnon (1996) one-sided pvalues. *MacKinnon (1996) one-sided p-values.
N " Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation - B
Dependent Variable: D(LDEF) pependent Vananie: DILDER)
Method: Least Squares ethod: Least Squares
Date: DS/09/18 Time- 08:17 Date: 05/09/18 Time: 08:15
s ) diusted): 1991 2016 Sample (adjusted). 1991 2016
ample (adjusied) ) Included observations: 26 after adjustments
Included observations: 26 after adjustments
wvariable Coefficient Std. Error t-Statistic Prob.
Variable Coeflicient Std. Error t-Statistic Frob.
LDEP{-1} -0.197552 0.148279 -1.332296 0.1958
LDEP(-1) -0.222551 0147346 -1.510396 0.1440 C 0.276015 0293310 1281968 0.2126
c 0438510 0289362 1.5165820 01424 @TREMND(19907) 0.001023 0.000915 1.118092 0.2751
R-squared 0.086803 Mean dependentvar 0.001980 R-squared 0133880 Mean dependentvar 0.001980
Adjusted R-squared 0.048753 S.D. dependentvar 0.035664 Adjusted R-squared 0.058565 S.D. dependent var 0.035664
S.E. of regression 0.034784  Akaike info criterion -3.805517 S.E. of regression 0.024604 Akaike info criterion 2781522
Sum squared resid 0.029038 Schwarz criterion -2.708741 Sum squared resid 0.027541 Schwarz criterion -3.636357
Log likelihood 51.47173 Hannan-Quinn criter. -3.777649 Log likelinood 52.15979 Hannan-Cuinn criter. -3.739720
F-statistic 2.281297 Durbin-Watson stat 1.757471 F-statistic 1. 777601 Durbin-Watson stat 1.897366

Prob(F-statistic) 0.143997

Prob(F-statistic) 0.191492




(04) g isall) LDEP Aludadl ac sall jlgd o LAY (05-04) Ggalal)

Hull Hypothesis: LOEPFP has a unit root
Exogenous: RMone
Lag Length: O (Automatic - based on SHZ,

maxlag=&j

t-Statistic Frob. =
Augmented Dickev-Fuller test statistic 0. 2AS3TF D. 7504
Test critical value=s: 1%6 level -2 656915
5% lewel -1.954414
T0%% lewel —1.6093229
*MackKlinnon (1296 one-sided p-values=s._
Augmmented Dickey-Fuller Test Egquation
Dependaent Wariable: D({LODOEP)
Method: Least Squares
Crate: 0550918 Time: O5:20
Sample (adjusted): 1991 2016
INncluded cbhservations: 26 after adjustmeaents
Wariable Coefficient Std. Error t—-Statistic Prob.
LOEF(—1) D000 54 DO.o002552 0. 24832327 O 2050

R-squared

-0 000 F40

DLDEP &luulualt dijalls 4u<H  SIAY Bl ) 4113 (07-04 ) (salal)

Diate: 05/09M18 Time: 08:42
Sample: 1990 2016
Included observations: 26

Autacarrelation Partial Correlation AC PAC (-5tat  Prob
T I 1-0.02..-002.. 00138 0.907
N s N s [ 2 -0.25. -0.25.. 19086 02385
I N 3-0.01.. 0.03... 1.9180 0590
- 1_ - . q_ - 4 -0.05.. -013... 20342 0729
. . I . 5 0151 0144 28268 0727
I s I B 0240 0220 49245 0554
I rop o 7 -0.03.. 0.063 49774 0.563
I I 8 0021 0159 49945 0758
- | 9-015.-013.. 60184 0738
g Cof 1. -0.07.. 005. 62793 0791
I N 1. 0114 0.05.. 69137 0.806
N = N o [ 1. -012.. 0.25.. 77124 0807

Lol pe sl sh <3 L5s) (09-04 ) gald)

Mean dependent var

O.001920

DLDEP Aladad) : Ll

DLDEP Aduded) J8& (06-04 ) (dalal)

100

DLDEP
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080 4
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.000
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DLDEP ilulull seadl) Jlgh €03 Jl5a) (08-04 ) galdl

DLDEP
- -
(06 ) z 35l
(05 ) GJJ ‘ Mull Hypothesis: DLDEP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=5)
Mull Hypoth.esls. DLDEP has a unit root tStatistic Prob.*
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5) Augmented Dickev-Fuller test statistic -4.675096  0.0055
L Test critical values: %% level -4.394309
t-Statistic Prob.* 58 level _2.612199
10% level -3.243079
Augmented Dickey-Fuller test statistic ~4.990942 0.0005
Test critical values: 1% level -2.724070 *Mackinnon (1926) ocne-sided p-values.
5% level -2.986225
10% level -2.622604
Augmented Dickey-Fuller Test Equation
*MacKinnon (1996) one-sided p-values. Dependent Variable: D(DLDEP)
Method: Least Squares
Date: 05/09/18 Time: 08:52
Augmented Dickey-Fuller Test Equation Sample {adjusted) 1993 2016
Dependent Variable: DIDLDEP) Included observations: 24 after adjustments
gz:ng'ﬁhegﬁfésgrfif_sng_s3 “ariable Coefficient Std. Error t-Statistic Prob
Sample (adjusted) 1992 2016 DLDEP{-1} -1.420628 0.205929 -4 675096 0.0001
Included observations: 25 after adjustments D(DLDEP{-13) 0.339750 0210184 1616444 0.1217
i j L c -0.022505 0017311 -1.317400 0.2026
Variable Coeficient Std Error FStatistic Prob @TREND(19907) 0.001779 0.001095 1.624205 0.1200
DLDEP(-1) -1.021691 0.204709 -4.990942 0.0000 R-squared 0592875 Mean dependentvar -0.000618
c 0.003345 0007311 0457493 0.6516 Adjusted R-squared 0531807 S.D. dependentvar 0.051683
S.E. of regression 0.035364 Akaike info criterion -3.695253
R-squared 0.519928 Mean dependent var 0.001382 Sum squared resid 0.025012 Schwarz criterion -3.498911
Adjusted R-squared 0.499056 S.D. dependentvar 0.051574 Log likelihood 48 343204 Hannan-Quinn criter. -3.643164
2 E. of regression 0.0266502 Akaike info criterion -2 706240 F-statistic 9.¥08335 Durbin-\Watson stat 2131086
Sum squared resid 0.020646 Schwarz criterion -2.6087329 Prob(F-statistic) 0.000367
Log likelihood 4832811 Hannan-CQuinn criter. -3.679204
F-statistic 24 90950 Durbin-Watson stat 1.972414
Prob(F-statistic) 0000048




(04 ) z 353 DLDEP Aol e sall Jish S i) (10-04 ) alal

r<ull Hypothesis: DLOCOERP has a unit root
Exogenoaus: MHRNomne
Lag Length: O (ASutomatic - based on ST, maxlag=5S)»

—=tatistic Frob =
Lugrmented Dickey-Fuller te=t statistic S 057545 [l ]
Test critical values: A1%s lewel —2Z2.GS0F20
S50 laewel -1 . 2@5SS0=Z20
1O%S laewel -1 &S 090F 0
*flackinmnon (1995 one-—sided p—valuses.
Augrmented Dickev-Fuller Test Equaticon
Chrependaent Wariable: DL ERP Y
Method: Least Sguares
Crate: OSJSO09013 Tirme: 09210
Sample (adusted): 1992 2076
INncluded obsaervations=s: 25 after adjustrmaents
wWariabkle Cosefficient =td. Error t—-=tatistic Prob.
CDLDEF-1) —1.01 S5 54 D200 7 5. 057545 [ R E ]
R-=guarsd O 515550 Ple=anmn dependent war O OoO1=2232
Adjusted R-sguared O S15550 =S D dependaent var O OS5 157F 4
S E. ofregression O OoO=258965 Akaike info criteriaonmn =2 F 190
Sum squared resid 0. O0OZ0925 Schwwarz critericaonm —BF 28435
Log likelihhoodd = By I = Hamnmanmn—2uimm criter. -2 TEZ2E6TF
Crurin-wWwatson stat 1. 2951949

L) Judall P 4ka3l clgadl) a3 yaa3 (05) galall

VAR Lag Order Selection Criteria

Endogenous variables

:LDEP LGDP

Exogenous variables: C
Date: 051818 Time: 22:40

Sample: 1990 2016

Included observations: 24
Lag LoglL LR FPE AlC sC HQ
0 28.31296 A 0.000383 -2.192746 -2.094575 -2 166702
1 104.1383 132.6943* 9.65e-07* -8.178190*  -7.883677*  -8.100056%
2 105.7589 2 5RR986 1.19e-06 -7.979909 -7.489053 -7.849685
3 108.8157 4330404 1.31e-06 -7.901305 -1.214107 -7.718991

*indicates lag order selected by the criterion

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

AIC: Akaike information criterion

SC: Schwarz information criterion

HC: Hannan-Cuinn infarmation criterion



Oseailh gad @ il Jalstl) LES) (01-05) salal)

Cate: OS5/ 818 Time: 0025

Sample (adjusted): 1994 20716

Imncluded observations: 232 after adjustrments

Trend assumption: Linear deterministic trend (restricted)
Series: LEGDF LDOER

Lags interval (in first difference=s) 1 to =

Unrestricted Cointegrationmn Ranmnk Test (Trace)

Hypothesized Trace o055
MrMo. of CTE(sS) Eigenvalus Statistic Critical Walus ProD. ==
rlomne =~ O.S=Z23059 ZO.oso59 Z2s5.s7211 o010

At most 1 O 291597 T 9068 12 S1795 O 2575

Trace test indicates 1 cointegrating egn(s) atthe 005 laewvel
= denotes rejection of the hypothesis atthe 005 level
== ackinnon-Haug-Michelis (1999} pvalues

Unrestricted Cointegration Rank Test (Maxirmmurm Eigenvalus)

Hypothesized Max-Eig=n OO
MNo. of CE(sS) Eigenvalus Statistic Critical Wwalus= ProbQD. =™
rlomne = O.6=23089 2=z Oo05062 19 =8 704 oO.o0o1=29
At most 1 O 291597 F.eZ29052 1251793 02575

Max-eigenwvaluese test indicates 1 cointegrating egndcs)y atthe 005 level
= denotes rejection ofthe hypothesis atthe 005 laevel
**fpMMackKinnmnonmn-Haug-Mich=lis (19299 p-valus=es

Unrestricted Cointegrating Cosefficients (normalized by B™5S1 1 B=I1):

LS D P LODEF ETREMRD (D)
9. FFSTS5T —EE 00416 1 a06228
F.2E64ZT 1 —10.52521 0. 362427F

Unrestricted Aadjustment Coeflficient=s (alph3al:

(LS O.013730 -0 01 F3I52
D(LDOEF) O 015026 O 00126 =
A1 Cointegrating Egquationis i Log likelihood MT1S5. 1444
rHNormalized cointearating coefficients (stanmndard error in parenthesaes)
LSO P L EF R TREMCS1)
1 000000 -3 . 887592 O 142849
(0. 67912 (O ORSF2)
Adjustrment coefMocients (standard error in parenthesesi
DL S D P O 124223
(0. 0OSSZ29)
DL ER)Y O 125592

(0. 02927 )

dyidal) Jalsil) clidle axe yaal (02-05) (galall

Date: 05/ME8/18 Time: 00:10
Sample: 1990 2016
Included cobservations: 23
Series: LGDP LDEP

Lags interval: 1 to 2

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

Crata Trend: Mone MNone Linear Linear Cruadratic
Test Type Mo Intercept Intercept Imtercept Intercept Imtercept
Mo Trend Mo Trend Mo Trend Trend Trend
Trace 0 0 2 1 il
Max-Eig u] ] u] 1 1

=Critical wvalues based on MackKinnon-Haug-Michealis (1999)

Information Criteria by Rank and Model

Data Tremnd: Mone None Linear Linear Cuadratic
FRank or Mo Intercept Intercept Intercept Intercept Intercept
Mo, of CEs Mo Trend Mo Trend Mo Trend Trend Trend
Log Likelihnood by Rank (rows) and Model (columns)
o 102.0594 1032.0594 103 6141 103 6141 107 7513
1 106.5909 108.0969 108 4592 1151444 119.0011
2 106.5922 111.4208 111. 4208 119.1089 11921089
Akaike Information Criteria by Rank (rows) and Model (columns)
o -7.918204 -7.918204 7. 792529 -F. 792529 -7.978378
1 7877470 -F.a214732 -T7T.868622 -8 2650232 -8 .6083737™*
2 -7.529754 -F.FTET18 -T.¥T7sT18 -8 270242 -2.270342
Schwarz Criteria by Rank {rows) and Model {(columns)
W] T 325772 -F.A25TT2 71013259 -F.101259 7128469
1 -7 087561 -F.022195 -6.97997F6 T AZ23E5 ~-T.B21401*
2 -6.542368 -6 .G29593 -6.629593 -F.02547g -7.0285478




iinal) il g i) Judld P Agia}l) cigadl) a3yl (03-05) Galal)

VAR Laq Order Selection Criteria
Endogenous variaoles: DLDEP DLGDP
Exogenous variables: C

Date: 0518118 Time: 22:55

Sample: 1990 2016

Included observations: 23

Lag LogL LR FPE AlC 5C HQ
0 94 42241 AT 1.11e-06"  -3.036731F  -7.937992°  -B.011899°
1 0773839 5766928  1.18e-06  -797721 7681035 -7.902754
Z 9853127 1241034  158e-06  -7.693372  -7.204678  -7.574209
3] 1036140 7071742 147e-06  -7.792029 7101388 -T.61B702
*indicates [aq order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HC: Hannan-Qinn information criterion
bl L) L) (04-05) @alal)
Fairwise Granger Causality Tests
Date: 05M18/M18 Time: 0019
Sample: 1990 2016
Lags: 3
rull Hypothesis: Cbs F-Statistic FProb.
LOEF does not Granger Cause LGOP 057840 06371
LEGDPF does not Granger Cause LDEFPR 039622 0.7574




ECM = S @il (05-05) (galall

Wector Error orrection Estirmate s
Dhate: OSS/1 29512 Tirme: OO =20
Zample (adusted ). 199= 201765

INncluded obsaervations: 24 after adjustmant=s

Standard errors in { 3 & t-statistics imn [ ]

—ointegratinmng Eqgi:

—ointEgi

LIEF{—13)

LR —1%

ETRERDCSO)

-

A.O00000D

0. OS0O2FS
(0. 2SO0 F )
[0 Z22O05]

-0 01 S50
(OO0 1T927F)
-2 14621]

-5 559267

Error i Zorrectianmn:

L EF)

CHLES P )

CointEg-

DL EFC—1 3}

L EFPC—=3)

L =P (=130

L SO (—=Z)

0. 250859
(O.0SS1F)
-2 952353

D ANZ2635
(O Z21=207F)
[ 1. 2Z25=22]

—O_1Z25903=
(DO 202325
[ S2052]

0. OZO245
(0. 12155
[-O. 222 1.4]

0.1 Z0SS0
(0. 13435}
O 9 Fa413]

O O4AFTA215
(OO0 1230%
[ 2. 25512]

0. 345405
(O 1S5S055)
-2 2O0OF 3]

O 509712
(DO . 25235
[ 1. 20092 0]

O 145245
(0. 2425421
[ O 2125 F]

0. OS123=20
(0. 2245 3)
-0 22 FSE]

-0 A0S FO
(0. 22043}
1. = 7FS02]

O _ 021 40
(O OZ2100%
[ 2. O0F00]

R-—=guarsd

LAod]. R-—=guared
=urm =qg. resids
=_E. eguaticom
F-—=tati=tic

Log likelilhhood
Avkcaibne Al
schwwar= =i
fMean depaendaent
= depeaendant

e = = P Sy |

— S S5G6504
— . FF1a991
O O0O5=2523=
D OZ26305

EFraAS T3

0050345
0. 0A2ZF7F

Creterrmimnant resid covarianmnceae (dof adj. b
Cheterrminmnant resid cowvariance

Log likEeslihood

Akamibke inforrmation criteriaom

Schwar= critericon

5. 6 FE-0O7F
2. FE5E-OrF

- F. . 2ca935G6
—F . 122572
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\EC Residual Heteroskedasticity Tests: No Cross Terms (only levels and squares) VWEC Residual Serial Correlation LM Te...
Date: 051918 Time: 00:39 Mull Hypothesis: no serial correlation at...
Gample: 1990 2016 Date: 0519118 Time: 00:55
Included obsenvations: 24 Sample: 1990 2016
Included observations: 24
Jointtast Lags LIM-Stat FProb
Chisg i Prob. 1 23170281 0.0855
2 4.555510 0.3360
371703 k| 0.2023 3 2806888 0.5906
4 1.137859 0.8882
5 3.628058 0.4587
Indiidual components: g 1.511382 0.8246
7 3.028401 0.5531
Dependent Resquared  F(1013)  Prob.  Chisq0)  Prob. g 4.470094 0234867
g 48998723 0.2874
rstres! 0642830 2339722 007B4 1542192 0AT2 10 2.225814 0.6943
les2es? 0224123 0TER 0833 BAMMI 08645 11 3.652870 0.4550
es2ies!  0SMOTT 1ATE3R 02002 1239785 0269 12 2993436 0.5589

FProbs from chi-square with 4 df.

Pl bl a5 6l (08-05) (3alal)
VEC Residual Mormality Tests
Orthogonalization: Residual Covariance (LIrzua)
Mull Hypothesis: residuals are multivariate narmal
Drate: 05M19M18 Time: 01:02
Sample: 1990 2016
Included observations: 24

Component Skewness Chi-sq df Praob.
1 -0.130189 0.086673 1 0.7685
2 -1.300847 8.653312 1 0.0033
Joint 8.739985 2 0.0127
Component Kurtosis Chi-sq df Prob.
1 1.881459 1.387261 1 0.23849
2 5.613308 1497182 1 0.0001
Joint 16.35908 2 0.0003
Component  Jarque-Bera df Prob.
1 1.473933 2 0.4786
2 2362513 2 0.0000

Joint 17.90542 8 0.0363




glsalll s 5 Liand) Bydigddl JLEA) (09-05) (galal)

VEC Residual PFortmanteau Tests for Autocorrelations
Hull Hypothesis: no residual autocorrelations up to lag h

Crate: 05M19/M18 Time: 01:09
Sample: 1990 2016
Included cbservations: 24

Lags -Stat Prob. Ad) C-Stat FProb. df
1 0.894408 FA* 0.933295 Fa* Fa*
2 1.193232492 P 1259460 P as* P as*
2 2946720 0.78549 4 406132 07320 7
4 5 195612 0.92132 5 904791 08796 11
5 9 501385 0.844949 141 34366 072749 15
& 11.32580 09124 13 TFTR22 07966 149
Fi 14 FETZZ 09028 18. 63468 07222 23
& 18 68884 0.8811 24 51711 06015 27
g 21 63002 0.8943 289 22301 05576 31
10 23.33547 0.9340 32 14663 06066 a5

11 26.00713 0.9450 37.07893 0.5578 39
12 27.4794938 0.95684 A0, 02464 0.6011 43

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