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Abstract

This study aims to know the impact of the asymmetry of government investment spending on
economic diversification in Algeria during the period (1987-2020), using the non-linear
autoregressive lag (NARDL) methodology. Accordingly, a standard model was estimated that
includes two basic variables: the independent variable is government investment spending and the
dependent variable is economic diversification expressed by the gross domestic product.

The study showed the existence of a non-linear inverse relationship between government
investment spending and economic diversification in Algeria during (1987-2020). The results of the
(NARDL) estimates also showed that the positive effects of government investment spending have a
negative impact on economic diversification in Algeria in the short term, and it was shown that there
are similar effects of the positive and negative effects of government investment spending on
economic diversification in Algeria.

Keywords: Government investment spending, economic diversification, Herfindahl-Hirschman
index, Algeria, NARDL model
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791666.2 1987214.2 2044064.7 | 2285088.5 112928.8 2575136.6 11563521.0 | 2598511.9 | 2020
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hipal) Lo ) Husal) Lok )
0.24 2004 0.07 1987
0.32 2005 0.07 1988
0.33 2006 0.07 1989
0.30 2007 0.10 1990
0.34 2008 0.15 1991
0.17 2009 0.11 1992
0.22 2010 0.09 1993
0.25 2011 0.10 1994
0.23 2012 0.13 1995
0.18 2013 0.16 1996
0.15 2014 0.16 1997
0.15 2015 0.10 1998
0.08 2016 0.13 1999
0.09 2017 0.26 2000
0.16 2018 0.20 2001
0.08 2019 0.19 2002
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iy & Jo1 & 41 S el Syl | N ol
JoSKn | ddadt | 3gisedl | Zedsedt | Tpisadi [ 3isadl | 2en0adi | Tsad
-5.2365 [ -5.0550 | -5.1517 | -0.7719 | -2.5614 | -2.3460 | ADF| GIS
I(ly | DS 0.0000 [ 0.0014 | 0.0002| 0.3741| 0.2990| 0.1644 | Prob
-5.5064 | -5.2111 | -5.3634 | -0.6654 | -2.6431 | -2.4926 PP
0.0000 [ 0.0010 | 0.0001| 0.4212| 0.2651| 0.1263| Prob
-6.7556 | -5.8765 | -6.6456 | -0.8167 | -1.6172|-1.9381 | ADF| HH
I(ly | DS 0.0000 | 0.0002| 0.0000| 0.3545| 0.7643| 0.3116 | Prob
-7.0479 [ -9.5940 | -6.9177 | -0.6646 | -1.6172 | -1.8687 PP
0.0000 [ 0.0000 [ 0.0000| 0.4215| 0.7643| 0.3423 | Prob
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Akaike Information Criteria (top 20 models)
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iU sUa Yl 3789¢ Lag=3 = GIS" jerzeld aaddW ey 3534 cLag=3# ) esad)

Lag-4 2 GIS pazal
NARDL 3505 quldii .2

St S (3 e3ladVl el glaziaY) s S BLEYI P pde 23Me dul)dy podiu

;W B 539 ((2020-1987: 54

HH - C(1)*HH(-1) + C(2)*HH(-2) + C(3)*HH(-3) + C(4)*GIS_POS + C(5)*GIS_POS(-1)
+ C(6)*GIS_POS(-2) + C(7)*GIS_POS(-3) + C(8)*GIS_NEG + C(9)*GIS_NEG(-1) +
C(10)*GIS_NEG(-2) + C(11)*GIS_NEG(-3) + C(12)*GIS_NEG(-4) + C(13)
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Dependent Variable: HH

Method: ARDL

Date: 04/20/25 Time: 2107

Sample: 1992 2020

Included observations: 29

Dependent lags: 3 (Automatic)

Automatic-lag linear regressors (4 max. lags). GIS_POS GIS_MNEG
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Mumber of models evaluated: 75

Selected model: ARDL(3,3,4)

Variable Coefficient Std. Error t-Statistic Prob.*
HH(-1) 0.248285 0182381 1.361352 0.1923
HH(-2) 0133174 0.192361 0692312 0.49a87
HH(-3) 0.303984 070697 1.780841 0.0939
GlI3_POS -1.071352 0.452451 -2 367386 0.0208
GIS_PO3((-1) 0.238443 0.6630349 0.359622 07238
GIS_POS(-2) -1.195582 0 686594 -1.741313 01008
GIS_P0O3(-3) 1.702182 0.660345 2575764 0.0203
GI3_MEG 0.445771 0.546692 0.815398 0.4268
GIS_MNEG(-1) -0.242793 0.538045 -0.450414 0.6585
GlE_MNEG(-2) 0734274 0.543592 1.350781 0.1956
GlS_MNEG(-32) -0.142221 0.558490 -0.254652 0.8022
GIS_MNEG(-4) -1.008908 0.392005 -2 873716 0.0204
C 0163938 0.055713 2942572 0.0096
R-squared 0870904 Mean dependentwvar 0179310
Adjusted R-squared 0774082 S.D. dependentwvar 0.079369
S.E. ofregression 0.037725 Akaike info criterion -3.415144
Sum squared resid 0022771 Schwarz criterion -2.802218
Log likelihood 6251958 Hannan-Quinn criter. -3.223183
F-statistic 8.994881 Durbin-Watson stat 2229091
Prob{F-statistic) 0.000054

*Mote: p-values and any subsequent test results do not account for model
selection.
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Eviews13 b, e laze) cpdlall shas] ot ybezoll

HH - 0.248284668927*HH(-1) + 0.133174115817*HH(-2) +
0.30398438399*HH(-3) - 1.0713522173*GIS_POS + 0.238443300992*GIS_POS(-
1) - 1.19558169805*GIS_POS(-2) + 1.70218165967*GIS_POS(-3) +
0.445771335687*GIS_NEG - 0.242793485704*GIS_NEG(-1) +
0.734273852679*GIS_NEG(-2) - 0.142220537176*GIS_NEG(-3) -
1.00890871434*GIS_NEG(-4) + 0.163938312245

alized) Slrdl OF axg e 0.870904 g5l o) Jalas 2ad O ool IS2)) (0 oSS
s s e 087.0904 015 1JLly Bomsl) (gleii V1 0p S GLEY) (3 2dzaslls
23l 3 ) ol Layeis %013 Ol b aial) 2! Wl (gslasil

Ll s(Bounds test) soumdl g jlal 3

Al Olpae n e b Hrin JolSS suory (e e Bbal sead) Lol pgdi (g Lia

U 2, s,

Ho:P1 =B 2=Bs Bita JalSS 39y ooy 85 3 dg kel oyl -
Hi. B B2 # B3 2) J"'&-’ Sy B g‘ abadl s
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(Bounds test)asj.d\ 39 Yl gy :(11.2)(.3) J g

F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Walue Signif. (")) I{1)
Asymptotic: n=1000
F-statistic 6761894 10% 263 3.35
k 2 5% 31 3.87
2.5% 3.55 4.38
1% 413 5
Actual Sample Size 29 Finite Sample: n=35
10% 2.845 3623
A% 3478 4 335
1% 4.948 6.028
Finite Sample: n=30
10% 2915 3.695
A% 3538 4 428
1% 5.155 6.265

Eviews13 =, e laze) cudlall shas] e yiaaed!

o)l e ST 2y ((Fostatistic=6.7618942 yaos Lo odel Joadl S s
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Heteroskedasticity Test Breusch-Pagan-Godfrey
Mull hypothesis: Homoskedasticity

F-statistic 1.102596 Prob. F(12,16) 0.4192
Obs*R-squared 13126563 Prob. Chi-Square(12) 0.3599
Scaled explained S5 3.780813 Prob. Chi-Square(12) 0.9871

Eviews13 b, e lazel cadlall shas] oo jazed!
aue 0.05 s ;ST Obs*R-squared asla>Y) i LGl ey O G L2 >3
el BLEY ASCs g 2350l 52 a8 g pdadl Az b Jad S aiag (D0 STgal) (S
(ARCH Lz Sl jlosl by il coldl S ads jla) 2

(ARCH Lz 51 jluoul by il ol O aue jlast 1(13.2)43) Jgud!

Heteroskedasticity Test: ARCH

F-statistic 0.066568 Prob. F(1,26) 0.7984
Obs*R-squared 0.071505 Prob. Chi-Square({1) 0. Fg9z2

Eviews13 b, e lazel cadlall slas] oo ezl

Syiws Lie 0.05 o ST Obs*R-squared aslaY) dad) LGl Jla=Y1 OF LS
o O e Ui e m3sad) gl 25 B paal) B b S5 K6 aney Y05 &gl

JARQUE-BERA  Jlgiall slas anball ayjgdl jla! 3
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LI I ¥

Mean
Median

-0.06 -0.04 -0.02 0.04 0.06

Series: Residuals
Sample 1992 2020
Observations 29

Maximum
Minimum

Std. Dev.
Skewness
Kurtosis

Jarque-Bera 0.267086
Probability  0.874990

-9.81e-17
-0.002585
0.058903
-0.064285
0.028517
-0.228838
2.892437

Eviews13 b, e lase) clall shas] e yiaaed!

o= ST Jarque-Bera=0.874990 aslax Y iadl adlax) OF 1Sadl IS o L >
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Ramsey RESET Test jlo| il :(14.2)(.3) J gl

(Ramsey

Ramsey RESET Test

Equation: NARDL

COmitted Variables: Squares of fitted values

Specification: HH HH{-1) HH(-2) HH{-3} GIS_POS GIS_POS(-1) GIS_POS(
-2y GIS_POS(-3) GIS_MNEG GIS_MEG(-1) GIS_MEG(-2) GIS_MNEG(-3)
GIS_MEG(-4) C

Valueg df Probakbility
t-statistic 1.612233 15 01277
F-statistic 2 599297 (1, 15) 01277
Likelinood ratio 4 634453 1 00313

Eviews13 7ol o Isbezsl ol slas) et yieaod)
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el J=Yy Jugall Jx Y 2 Ll et 5
J= Y of skl Y13 clew Bl Lol NARDL 2356 835 olot] mei Se
D(HH) - C(1) + C(2)*HH(-1) + C(3)*GIS_POS(-1) + C(4)*GIS_NEG(-1) + C(5)*D(HH(-
1)) + C(6)*D(HH(-2)) + C(7)*D(GIS_POS) + C(8)*D(GIS_POS(-1)) + C(9)*D(GIS_POS(-

)
2)) + C(10)*D(GIS_NEG) + C(11)*D(GIS_NEG(-1)) + C(12)*D(GIS_NEG(-2)) +
C(13)*D(GIS_NEG(-3))

Jusal Jx 1 B et jlest. 1.5

Oladadd! filed (Wald Test) ylas! W :(15.2)(.3) J gl

Value Df Probability i)
t-statistic -0.651467 16 0.5240 J= B S B s
F- statistic 0.424409 (1,16 0.5240 Jeshal!
Chi-square 0.424409 1 0.5147

Eviews13 sl o laaeVU cpdlall slasl s ydeaed!
TN LR )

t-statistic ,F- statistic ,Chi— &5La>M LGN JleY) O @bl Jgudl o 3
o8 jadg f.x_,J\ Lop Jod - ades %52\_3};&;» S gmns Js 0.05 o ST 4 g mstlsquare
2 sl LeGIS (glazma¥l agSE GLEY) padd Y1 Llall ST (3 BUE gy sag 2o

((,bls ey HH salasy) @j;:}\
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Slodad! flod (Wald Test) b il :(16.2)03y Jgutonl)

Value Df Probability i)
t-statistic 1.805387 16 0.0899 & AW 2 P
F- statistic 3.259423 1,16, 0.0899 el Y
Chi-square 3.259423 1 0.0710

Eviews13 wbje albanVU cedlal) slae] oo pbeaal)

t-statistic ,F- statistic ,Chi- alas> Ll JlaV1 0f mludl Joad) e o>

B dorsy a8 ol 23 98 o adey V0D gm0 (s52me die 0.05 0 ST 35 isquare

HHs5La3V! msl) mld) jail) e GIS (glazza¥l oo WY1 pad =) il U1 3
(bl e

Slosall b Soalaahl o130 30 Listias a1 .6

Slosodl 8 ST W1 Caslias jlast mils 1(5.2)08) JSa))

1 3 5 7 9 11 13 15

— — — Multiplier for GIS(+)
Multiplier for GI1S(-)
—_—— = Asymmetry Plot {with C.I.}
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—— CUSUM 5% Significance —— CUSUM of Squares 5% Significance
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Forecast: HHF
a4 Actual: HH
Forecast sample: 1567 2020

3 - - T Adjusted sam ple: 1982 2020
. ot ‘e T - Included obs ervations: 29

2 Il _ — A — . e Root Mean Squared Emor 0.025457
o ./ e . T h Mean Absolute Emor 0.015475
1 — - Pl 7 M § Mean Abs. Percent Emor 1177111

Voo e/ e o Theil Inequality Cosf. 0.065379

| p— e \ Bias Proportion  0LODOGL7
wt Varianoe Proportion 0026414
Covariance Proportion 0870069
52 594 95 D8 00 02 04 06 OB 10 12 14 16 1B 20 | gpiu;cocfcent 0471580
Symmetric MAPE 11.79368
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Levels Equation
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.

GlIS_POsS -1.037 361 1.216255 -0.852914 0.4063

GIS_MEG 0679933 12449038 -0.546171 0.5925
c 0521172 0164703 3164310 0.0060

EC =HH - (-1.0374*GI5S_POS -0.6799*GIS_MNEG + 0.5212)
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ARDL Error Correction Regression
Dependent Variable: D(HH)

Selected Model: ARDL(3, 3, 4)

Case 2: Restricted Constant and Mo Trend
Date: 04720025 Time: 22:18

Sample: 1987 2020

Included observations: 29

ECM Regression
Case 2. Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
Di{HH(-1)) -0.437158 0144432  -3.026735 0.0080
D{HH(-2)) -0.303984 0143322 -2120989 0.0499
DiGIs_P0O3) -1.071352 0372314  -2877550 0.01049
D{GIS_POS(-1)) -0.506600 0377485  -1.342040 0.1983
Di{GIS_POS(-2)) -1.702182 0404938  -4.203559 0.0007
D{GIS_MEG) 0445771 0.322442 1.382487 0.1858
Di{GIS_MEG(-1)) 0416855 0.349271 1.193501 0.2501
Di{GI5_MEG(-2)) 1.151129 0.3309149 3478583 0.0031
Di{GI5_MEG(-3)) 1.008909 0.339373 2972862 0.0090
CointEqg(-1)* -0.314557 0.055503  -5.GGT362 0.0000
R-squared 0740713 MWean dependent var -0.003103
Adjusted R-squared 0617892 35.D. dependentvar 0.056004
S.E. ofregression 0.034619 Akaike info criterion -3.622040
Sum squared resid 0022771  Schwarz criterion -3.150558
Log likelihood 6251958 Hannan-Qwinn criter. -3474378

Durbin-Watson stat 2229091

* p~value incompatible with --Bounds distribution.
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Akaike Information Criteria (top 20 models)
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Dependent Wariable: HH

Method: ARDL

Date: 0420025 Time: 21:07

Sample: 1992 2020

Included observations: 29

Dependent lags: 3 (Automatic)

Automatic-lag linear regressors (4 max. lags) GIS_POS GIS_MNEG
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
rumber of models evaluated: 75

Selected model: ARDL(3,3,4)

Variable Coefficient Std. Error t-Statistic FProb.*
HH{-1) 02458285 0182381 1.361352 019232
HH({-2) 0.133174 0192361 0.692312 0.4987
HH{-2) 0.2032984 0170697 1.780841 0.09329
GlIs_POSsS -1.071352 0452451 -2 367886 00208
GIS_POS(-1) 0.235443 0.6630329 0.359522 0.7238
GIS_POS(-2) -1.195582 0.6836598 -1.7412313 01008
GIS_POS(-3) 1.702182 0.660845 2.575764 0.0203
GIS_MEG 0. 445771 0546692 0.815398 0. 4268
GIS_MNEG(-1) -0.242793 0.539045 -0. 450414 0.6585
GIS_MEG(-2) 0734274 0543592 1.350781 0.1956
GIS_MNEG(-3) -0.142221 0.558490 -0.254652 0.8022
SIS_MNEG(-4) -1.008909 0.392005 -2 573716 00204
c 0.163938 0055713 2942572 000956
R-squared 0.870904 Mean dependent var 0179210
Adjusted R-squared 0. 774082 S.D. dependent var 0.079369
S E. ofregression 0027725 Akaike info criterion -2.415144
Sum squared resid 0022771 Schwarz criterion 2802218
Log likelinood 62 51958 Hannan-Ciuinn criter. -3.223183
F-statistic 2.9942821 Durbin-Watson stat 2229091
Prob(F-statistic) 0000054

*Mlote: p-values and any subsequent test results do not account for model
selection.
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F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Walue Signif. [0y (1)
Asymptotic: n=1000
F-statistic 6.761894 10% 263 3.35
k 2 A% 31 387
2 5% 355 438
1% 413 5
Actual Sample Size 29 Finite Sample: n=35
10% 2845 3623
5% 3478 4 335
1% 4948 6.028
Finite Sample: n=30
10% 2815 3.695
H% 3538 4 428
1% 5.155 6.265
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
Mull hypothesis: Homoskedasticity

F-statistic 1102596 Prob. F(12,16) 04192
Obs*R-squared 13126583 Prob. Chi-Square(12) 0.3599
Scaled explained S5 3780813 Prob. Chi-Square(12) 0.9871
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Heteroskedasticity Test: ARCH

F-statistic 0.066568 Prob. F(1,26) 07984
Obs*R-squared 0.071505 Prob. Chi-Square(1) 0.7392
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Series: Residuals
Sample 1992 2020
Observations 29

Mean -9.81e-17
Median -0.002585
Maximum 0.0585903
Minimum -0.064285
Std. Dev. 0.028517
Skewness  -0.228838
Kurtosis 2.892437

Jargue-Bera 0.2670860
-0.06 -0.04 -0.02 0.04 0.06

Probability 0.8749590
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Ramsey RESET Test

Egquation: RKARDL

Omitted Wariables: Sqguares of fitted values

Specification: HH HH-1 HH-Z2) HH-32) GIS_POS GISPOS-E1)Y GlIsS_POsS
—2 GEIS_POSE3)) GIS_MNEG GIS_MNEGE-1) GIS_NEG-2) GIS_MNEG-32)
GIS_MNEG-4) O

Walue o Probakbility
t—-statistic 1. 6122332 15 O 1277
F-statistic 2599297 1, 15 01277
Likelihood ratio g4 5324453 “ oO.0313
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Wald Test:

Equation: MARDL

Test Statistic Yalue df Probability
t-statistic -0 651467 16 0.5240
F-statistic 0.424409 (1, 16) 0.5240
Chi-square 0.424409 1 0.5147

Mull Hypothesis: -C(3NC{2)=-Cl4NC(2)
Mull Hypothesis Summary:

Marmalized Restriction (= 0) Value Std. Err.

SCINC2) + C(4NC(2) -10.32736 15.85247

Delta method computed using analytic derivatives.
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Wald Test:

Equation: NARDL

Test Statistic Value df Probability
t-statistic 1.805387 16 0.0899
F-statistic 3.259423 {1, 16) 0.0899
Chi-square 3.259423 1 0.0710

Null Hypothesis: C(7)+C{81+C(9)=C(10)+C{11)+C(12)
+(13)
Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Err.

CIy+CE)+C-C0)-C(.. 2158077 1.195354

Festrictions are linear in coefficients.
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i 3 5 7 2 11 13 15

— — — Multiplier for GIS(+)
Multiplier for GIS(-)
— = = Asymmetry Plot {with C.1.)
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Forecast: HHF
Actual: HH

Forecast sample: 1987 2020
Adjusted sample: 1952 2020

- - o
! T . Incleded observations: 29
- - — I RootMean Squared Emor  (LOZS4ST
S - T viean Absolute Emor 0.018478
— - -- - h Iean Abs. Penoent Ermor 11.77111
L - Theil Inequality Cosf. 0065379
- - A Bigs Proportion 0.000617
; variance Proportion 0025414
1 Cowvariance Proportion 0570863
02 o4 o5 98 00 02 04 OB OB 10 12 14 16 1B 20 Theil Uz cosfent —
e P Symmetric MAFE 11.78368
Eviews13 G»\.SJ.; s slezel el sl e : yhezoll
Joshadt N Ooladas :(16)(.3) Gokol!
Levels Equation
Case 2: Restricted Constant and Mo Trend
Variable Coefficient Std. Error t-Statistic Prob.
GIS_POS -1.037361 1.216255 -0.852914 0.4063
GIS_MEG -0.679833 1.244908 -0.546171 0.5925
C 0521172 0164703 31642310 0.0060
EC =HH - (-1.0374*GI5_POS -0.6799*GIS_MNEG + 0.5212)
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ARDL Error Correction Regression
Dependent Variable: D(HH)

Selected Model: ARDL(3, 3, 4)

Case 2: Restricted Constant and Mo Trend
Date: 04720025 Time: 22:18

Sample: 1987 2020

Included observations: 29

ECM Regression
Case 2. Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
Di{HH(-1)) -0.437158 0144432  -3.026735 0.0080
D{HH(-2)) -0.303984 0143322 -2120989 0.0499
DiGIs_P0O3) -1.071352 0372314  -2877550 0.01049
D{GIS_POS(-1)) -0.506600 0377485  -1.342040 0.1983
Di{GIS_POS(-2)) -1.702182 0404938  -4.203559 0.0007
D{GIS_MEG) 0445771 0.322442 1.382487 0.1858
Di{GIS_MEG(-1)) 0416855 0.349271 1.193501 0.2501
Di{GI5_MEG(-2)) 1.151129 0.3309149 3478583 0.0031
Di{GI5_MEG(-3)) 1.008909 0.339373 2972862 0.0090
CointEqg(-1)* -0.314557 0.055503  -5.GGT362 0.0000
R-squared 0740713 MWean dependent var -0.003103
Adjusted R-squared 0617892 35.D. dependentvar 0.056004
S.E. ofregression 0.034619 Akaike info criterion -3.622040
Sum squared resid 0022771  Schwarz criterion -3.150558
Log likelihood 6251958 Hannan-Qwinn criter. -3474378

Durbin-Watson stat 2229091

* p~value incompatible with --Bounds distribution.
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