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i Abstract: This paper aims to investigating the relationship between innovation and individual :
i Welfare index. As an economic indicator for sustainable development in the Maghreb countries.
i During the period 1990-2017. Innovation was measured by the Global Innovation Index, while the :
i Welfare of the individual was measured through the Human Development Index. To achieve the :
. study objective, Unit root tests were used to determine the stability of time series. A Dynamic panel
: model was used to find out the type of relationship. The results of the tests show that there is a :
i negative relationship between innovation and the individual as an economic indicator of sustainable :
: development. Contrary to theoretical proposition, this being the fact that developing countries are :
i countries with low sustainable development. In addition to the lack of knowledge economy and
i technological development, which led to a weak innovation index in these countries during the :
: period studied.
: Keywords: Innovation, Sustainable Development, Global Innovation Index, Human Development :
i Index. '
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HDI GII
Unit Root Test Trent Statistic/level Statistic/first  Statistic/level Statistic/first
Specification difference difference
Levin. Lin & None 3.86368 -1.93951%* 0.50176 -3.11330%**
Cl;u ¢ Intercept -5.32695%** -0.60419 -1.34646* -2.91212%**
Intercept/Trend -1.99300%** -1.31115* -1.34933* -3.07715%**
None - - - -
Bretung t-stat Intercept - - - -
Intercept/Trend 1.16200 -1.60486* -1.70055%* -1.91989%**
Im, Pasaran None - - - -
and Shin W- Intercept -1.91301** 0.08221 0.43524 -0.74190
stat Intercept/Trend 0.3719 0.04535 0.46493 0.03503
None 0.26855 9.25099 1.91047 14.1154%*
ADF Intercept 16.1291%** 4.24541 2.99191 8.33971
Intercept/Trend 3.79974 5.37875 2.84997 5.28667
None 0.00210 9.06274 1.59745 22.9056%**
PP Intercept 8.86216 16.7884*** 1.99314 14.6930**
Intercept/Trend 11.3976* 17.5778%*** 2.28347 13.9903**
. None - - - -
Hadri Z-stat Tntercept 2.72520% 015601 ; -
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LHDI LGII
~ Root Unit Trent Statistic/level ~ Statistic/first ~ Statistic/level  Statistic/first
Test Specification difference difference
R None -4.42528*** - 0.73370 -3.26055%**
I‘;Legl'l‘l’f;}“ Intercept 2572807 - S1.59361%  -2.85862%%*
Intercept/Trend -2.18819** - -1.14452 =331 14%%*
Bretung t- None - - - -
stat Intercept - - - -
Intercept/Trend 1.21754 - -1.49546* -2.59500%***
Im, None - - - -
Pasaran Intercept -2.16078** - 0.25588 -0.68214
and Shin Intercept/Trend 0.37507 - 0.71770 -0.02895
W-stat

None 21.0585*** - 1.53209 14.9477**
ADF Intercept 17.0529*** - 3.36695 7.96257
Intercept/Trend 4.14976 - 1.50305 5.82585
None 53.8602%*** - 1.31904 25.8406***
PP Intercept 10.1342 - 2.84375 15.3752**
Intercept/Trend 12.0268* - 1.93934 18.8410***

Hadri Z- None - - - -
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Lag logl LR FPE AIC SC HQ
0 19.1182 NA 0.00067  -1.63031 -1.53083 -1.60872
1 272620  13.9608* 0.00045  -2.02495  -1.72652*  -1.96019*
2 30.1991 4.47555 0.00051  -1.92372 -1.42633 -1.81578
3 35.954 7.67508  0.00044*  -2.09099* -1.39464 -1.93987
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GII HDI
GII(-1) 0.790704 -5.17E-05
HDI(-1) 7.244544 0.967295
C 1.943275 0.028788
R-squared 0.696521 0.998014
Adj R-squared 0.674041 0.997867
Jarque-berra Test 38.38830
Im test autcorrelation 2.539597
Heteroskedasticity Test 22.49711%*
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LHDI
Long Run Equation
LGII -0.037751%**
Short Run Equation
COINTEQO1 -0.026994***
D(LGII) 0.001017
Jarque-berra Test 0.167587
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Panel unit root test Summary

Series: Gl

Date: 10/06/19 Time: 11:50

Sample: 2007 2017

Exogenous variables: Individual effects

User-specified lags: 1

MNewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test
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Panel unit root test: Summary

Series: Gll

Date: 10/06/19 Time: 11:51

Sample: 2007 2017

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob ™" sections obg

2 On unit root process)
Levin, Lin & Chu t* -1.346486 0.0891 3 27
Mull; Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 0.43524 0.6683 3 27
ADF - Fisher Chi-square 2.99191 0.8099 3 27
PP - Fisher Chi-square 1.99314 0.9203 3 30

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary

Series: D{GIl)

Date: 10/06/M19 Time: 11:52

Sample: 2007 2017

Exogencous variables: Individual effects, individual linear trends
User-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced obsemvations for each test

Cross-

Method Statistic Prob ** a

F on unit root process)
Levin, Lin & Chu t* -1.34933 0.0886 3 27
Breitung t-stat -1.70055 0.0445 3 24
Mull: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 0.45493 0.6790 3 27
ADF - Fisher Chi-square 2.84997 0.8274 3 27
PP - Fisher Chi-square 2.28347 0.8919 3 30

Cross-
Method Statistic Prob.**

sections Obs

Mull: Unit root (assumes commen unit root process)
Levin, Lin & Chu t* -3.07715  0.0010 3
Breitung t-stat -1.891989  0.0274 3

Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-zstat 0.03503  0.5140 3
ADF - Fisher Chi-square 5.28667 0.5076 3
PP - Fisher Chi-square 13.9803 0.0287 3

24
21

24
24
27

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary

Series: Gl

Date: 10/06/19 Time: 11:49

Sample: 2007 2017

Exogencus variables: Mone

User-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic  Prob.**  sections Obs

Mull: Unit root (assumes commaon unit root process)
Levin, Lin & Chu t* 050176  0.6921 3 27

MNull: Unit root {assumes individual unit root process)
ADF - Fisher Chi-sguare 191047 09277 3 27
PP - Fisher Chi-square 159745  0.9528 3 30

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(GII)

Date: 10/06/19 Time: 11:52

Sample: 2007 2017

Exogenous variables: Individual effects

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test
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Panel unit root test Summary

Series: D(GIl)

Date: 10/06/19 Time: 11:51

Sample: 2007 2017

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic  Prob** sections  Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -291212  0.0018 3 24
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat  -0.74190  0.2291 3 24
ADF - Fisher Chi-square 8.33971 0.2143 3 24
PP - Fisher Chi-square 146930 0.0228 3 27

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary

Series: D(LGI)

Date: 10/06/19 Time: 15:26

Sample: 2007 2017

Exogenous variables: Individual effects

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -2.85862  0.0021 3 24

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat  -0.68214 02476 3 24
ADF - Fisher Chi-square 7.96257 0.2409 3 24
PP - Fisher Chi-square 163752 0.0175 3 27

Cross-
Method Statistic _ Prob.** _sections  Obs
Null: Unit root (assumes commeon unit root process)
Levin, Lin & Chu t* -3.11304  0.0009 3 24

Null: Unit root {assumes individual unit root process)
ADF - Fisher Chi-square 141154 00284 3 24
PP - Fisher Chi-square 229056  0.0008 3 27

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

LDGII jxdi-

Panel unit root test: Summary

Series: D(LGII)

Date: 10/06/19 Time: 15:26

Sample: 2007 2017

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic _Prob** sections  OQbs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -3.26055  0.0006 3 24
Null: Unit root (assumes individual unit root process)

ADF - Fisher Chi-square 14.9477  0.0207 3 24

PP - Fisher Chi-square 258406  0.0002 3 27

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary

Series: D(LGII)

Date: 10/06/19 Time: 15:26

Sample: 2007 2017

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

ethod Statistic _ Prob.** sections Obs
Mull: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -3.33114  0.0004 3 24
Breitung t-stat -259500 0.0047 3 21

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat  -0.02895  0.4885 3 24
ADF - Fisher Chi-square 582585 0.4430 3 24
PP - Fisher Chi-square 18.8410  0.0044 3 27

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test Summary

Series: LGl

Date: 10/06/19 Time: 15:25

Sample: 2007 2017

Exogenous variables: Individual effects

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -1.59361  0.0555 3 27

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 025588 0.6010 3 27
ADF - Fisher Chi-square 3.36695 0.7616 3 27
PP - Fisher Chi-square 284375 08282 3 30

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: LGII

Date: 10/06/19 Time: 15:25

Sample: 2007 2017

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test
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Panel unit root test: Summary

Series: LGII

Date: 10/06/19 Time: 15:24

Sample: 2007 2017

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
thod Statistic  Prob** sections  Qbs Cross-
Null: ug_it root (assumes common unit root process) Method Statistic  Prob.**  sections Obs
Levin, Lin & Chu t* 114452 0.1262 3 27 Null: Unit root (assumes common unit root process)
Breitung t-stat 149546 0.0674 3 24 Levin Lin&Chutt 073370  0.7684 3 27
Null: Unit root (assumes individual unit root process PR neaes :
Im, Pesaran and Shin W-stat  0.71770 ; n.?esg 3 27 DulkUnilrool (assumes individual unit root process)
ADF - Fisher Chi-square 150305 09593 3 gy MOF-FRINChEagUuNy 10y DS 3 &t
PP - Fisher Chi-square 1.93934 0.9252 3 30 PP - Fisher Chi-square 1.31904 0.9706 3 30
** Probabilities for Fisher tests are computed using an asymptotic Chi ** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality. -square distribution. All other tests assume asymptotic normality.
:HDI ki~
Panel unit root test: Summary Pan_el unit root test: Summary
Series: D(HDI) Series: D(HDI)
Date: 10/06/19 Time: 11:54 Date: 10/06/19 Time: 11:55
Sample: 2007 2017 Sample: 2007 2017
Exogenous variables: None Exogenous variables: Individual effects
User-specified lags: 1 User-specified lags: 1 , -
Newey-West automatic bandwidth selection and Bartiett kernel g:;:ﬁ’;‘:?;:::;g::; ;boarr;da"ﬂkd:z;elemon and Bartiett kemel
Balanced observations for each test
Cross Cres:
-y i Hethod Statistic _Prob** sections Obs
Method Statistic _Prob.™ 0 Null: Unit root (assumes common unit root process)
NIJ” Uﬂ.lt root (assumes common unit root process) Levin, Lin & Chu t* -0.60419 0.2729 o 24
Levin, Lin & Chu t* -1.93951  0.0262 3 24
Null: Unit root (assumes individual unit root process)
Mull: Unit root {(assumes individual unit root process) Im, Pesaran and Shin W-stat 0.08221 05328 3 24
ADF - Fisher Chi-square 925099  0.1599 3 24 ADF - Fisher Chi-square 424541 06435 3 24
PP - Fisher Chi-square 9.06274 01701 3 27 PP - Fisher Chi-square 16.7884 0.0101 3 27
** Probabilities for Fisher tests are computed using an asymptotic Chi ** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality. -square distribution. All other tests assume asymptotic normality.
Panel unit root test: Summary Z:EE';",;‘J_?;:,““ SUTLY,
Series: HDI L Date: 10/06/19 Time: 11:55
Date: 10!08-‘19 Time: 11:53 Sample: 2007 2017
Sample: 2007 2017 % Exogenous variables: Individual effects, individual linear trends
EXOgenOI.IS' variables: Individual effects User-specified lags: 1
User-specified lags: 1 Newey-West automatic bandwidth selection and Bartlett kernel
Newey-\West automatic bandwidth selection and Bartlett kernel Balanced observations for each test
Balanced observations for each test
Cross-
Cross- Method Statistic  Prob.** sections  Obs
Method Statistic  Prob** sections  Obs Null: Unit root (assumes common unit root process)
Null: Unit root (assumes common unit root process) Levin, Lin & Chu t* -131115  0.0949 3 24
Levin, Lin & Chu t* -5.32695 0.0000 3 27 Breitung t-stat -1.60486  0.0543 3 21
Null: Unit root (assumes individual unit root process) MNull: Unit r mes individual unit root process)
Im, Pesaran and Shin W-stat -1.91301 0.0279 3 27 Im, Pesaran and Shin W-stat 0.04535 05181 3 24
ADF - Fisher Chi-square 161291  0.0131 3 27 ADF - Fisher Chi-square 537875 04962 3 24
PP - Fisher Chi-square 886216 01815 3 30 PP -Fisherchisanan Fo ot 9 2t

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: HDI

Date: 10/06/19 Time: 11:54

Sample: 2007 2017

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

R017-1990) I pdl (i iloadi= Bl Gty Ealibimnod) droial] (S3LaB) i30S 5,301 Galdy Jo JSau¥1 S

Cross-

Method Statistic _Prob.** sections  Qbs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -1.99300  0.0231 3 27
Breitung t-stat 116200 0.8774 3 24
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.37109  0.6447 3 27
ADF - Fisher Chi-square 379974 0.7038 3 27
PP - Fisher Chi-square 11.3976  0.0768 3 30

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary

Series: LHDI

Date: 10/06/19 Time: 15:23

Sample: 2007 2017

Exogenous variables: Individual effects

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartiett kernel
Balanced observations for each test

Cross-

Method Statistic _ Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -5.72807  0.0000 3 27
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat  -2.16078 0.0154 & 27
ADF - Fisher Chi-square 17.0529  0.0091 3 27
PP - Fisher Chi-square 10.1342  0.1191 3 30

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: LHDI

Date: 10/06/19 Time: 15:23
Sample: 2007 2017

Panel unit root test. Summary

Series: HDI

Date: 10/06/19 Time: 11:53

Sample: 2007 2017

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartiett kernel
Balanced observations for each test

Cross-
Method Statistic _Prob.** sections __Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 3.86368 0.9999 3 27
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 0.26855 0.9996 3 27
PP - Fisher Chi-square 0.00210  1.0000 3 30

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

:LDHDI jadi-

Panel unit root test Summary

Series: LHDI

Date: 10/06/19 Time: 15:22

Sample: 2007 2017

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic  Prob.** sections  Obs
Null: Unit root {assumes common unit root process)
Levin, Lin & Chu t* -4.42528  0.0000 3 27
nit root (assumes individual unit root process)
ADF - Fisher Chi-square 21.0585 0.0018 3 27
PP - Fisher Chi-square 53.8602  0.0000 3 30

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Exogenous variables: Individual effects, individual linear trends

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Prob*™ sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 0.0143 3 27
Breitung t-stat 0.8883 3 24
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.6462 3 27
ADF - Fisher Chi-square 0.6564 3 27
PP - Fisher Chi-square 0.0614 3 30

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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VAR Lag Order Selection Criteria
Endogenous variables: DGII DHDI

Exogenous variables: C

Date: 10/06/19 Time: 11:56
Sample: 2007 2017
Included observations: 21

rol ) L)

:Panel-VAR 35-1

Lag LogL LR FPE AIC sC HQ

0 19.11827 NA 0.000672 -1.630311 -1.530833 -1.608722
1 27.26207 13.96080* 0.000454 -2.024959 -1.726524* -1.960191*
2 30.19915 4.475550 0.000510 -1.923729 -1.426337 -1.815782
3 3595546 7.675081 0.000447* -2.090996* -1.394648 -1.939871

* 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
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion
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:Panel-ARDL 354-2
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Diep e ndeR I EANIEE DILKDL) Vector Autoregression Estimates

Date: 10/06/19 Time: 12:11 Date: 10/06/19 Time: 15:09

Sample: 2008 2017 Sample (adjusted): 2008 2017

Included observations: 30 : 3 "

Maximum dependent lags: 2 (Automatic selection) Included ODSEN?uons‘ 30 a‘?er_ ad{us‘ments
Model selection method: Akaike info criterion (AIC) Standard errors in ( ) & t-statistics in []

Dynamic regressors (2 lags, automatic): LGH
Fixed regressors:

Number of models evalulated: 4 (=1l HDI
Selected Model: ARDL(1, 1)

Note: final equation sample is larger than selection sample

Gl(-1) 0.790704 -5.17E-05
Variable Coefficient Std. Error t-Statistic Prob_* (0.10323) (3.0E-05)
Long Run Equation [ 7.65960] [-1.71436]
LG -0.037751 0.010150  -3.719362 0.0010 HDI(-1) 7.244544 0.967295
Short Run Equation (28.9135) (0.00845)
[ 0.25056] [114.464)]
COINTEQO1 -0.026994 0.002503 -10.78524 0.0000
DiLGII) 0.001017 0.000875 1.162119 0.2557
C 1.943275 0.028788
Mean dependent var 0.007588 S.D. dependentvar 0.004529 (19.8051) (0.00579)
S.E i3 0.002940 Adcai ko 1L teri -7.884389
Sum sauared resia 0000225 Schwars criterion 7560948 [0.09812] [4.97333]
Log likelihood 137.0924 Hannan-Quinn criter. -7. 777580
“MNote: p-values and any subsequent tests do not account for model R-squared 0.696521 0.998014
selection. Adj. R-squared 0.674041 0.997867
Sum sq. resids 1550.111 0.000132
S.E. equation 7.577040 0.002215
F-statistic 30.98417 6783.639
Log likelihood -101.7414 142.3932
Akaike AIC 6.982762 -9.292878
Schwarz SC 7.122881 -9.152758
Mean dependent 21.83600 0.698667
S.D. dependent 13.27145 0.047948
Determinant resid covariance (dof adj.) 0.000279
Determinant resid covariance 0.000226
Log likelihood 40.80911
Akaike information criterion -2.320607
Schwarz criterion -2.040368
Number of coefficients 53
1okl S las ol L
:Panel-VAR 34~
VAR Residual Serial Correlation LM Tests
Autosorrelatons with Approximate 2 Std.Err. Bounds Date: 10/06/19 Time: 15:45
ey [ —— Sample: 2007 2017
- - Included observations: 30
e = I [ Mull hypothesis: No serial correlation atlag h
rx *
° I T ° T = rt Lag LRE" stat af Prob. Rao F-stat ar Prob.
1 2 539597 a 0.6376 0.638341 (4. 48.0) 0.6377
TR L AT S i e RS T T R o T s e 2 2314634 4 06781 0.580451 (4. 48.0) 0.6782
ConHon.Ga- T —
& & MNull hypothesis: No serial correlation atlags 1to h
N 1 Lag  LRE- stat af Prob. Rao F-stat af Prob.
ol 1 .lil‘l'lf P I N e
I 1 I 1 2.539597 a4 0.6376 0.638341 (4. 48.0) 0.6377
- -1 2 4966716 8 07611 0613032 (8. 44.0) 0.7620
- TR a E e T s i@ w e G T TR T e Tl et e e e *Edgeworth expansion corrected likelihood ratio statistic.

VAR Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)

VAR i Tests (Levels and Squares)
Date: 10/06/19 Time: 15:46

Sample: 2007 2017 Null Hypothesis: Residuals are multivariate normal
Included observations: 30 Date: 10/06/19 Time: 15:45
Sample: 2007 2017
Jointtest Included observations: 30
Chi-sq of Prob.
Component Skewness Chi-sq of Prob.>
18.33088 12 0.1060
1 1.961921 19.24567 1 0.0000
Individual components: = 0.441057 0.972655 1 0.3240
Dependent R-sguared F(4.25) Prob. Chi-sq(4) Prob. ikt 20.21832 > 0.0000
resi*res1 0.202567 1.587648 0.2085 6.077006 0.1935
res2 resz 0.260157 2197735 0.0984 7.804703 0.0990
res2 res1 0.121860 0.867315 0.4972 3.655798 0.4546 Component TS Ty re Chi-sq af Prob.
1 6.796855 18.02013 1 0.0000
2 2.653775 0.149839 1 0.6987
Joint 18.16997 2 0.0001
Component Jarque-Bera ar Prob.
1 37.26580 =2 0.0000
2 1.122495 2 0.5705
Joint 38.38830 4 0.0000

*Approximate p-values do not account for coefficient
estimation

:Panel-ARDL £35-2
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6
Series: Residuals
” Sample 2007 2017
Observations 30
4 Mean -2.96e-05
Median -2.98e-05
3. Maximum 0.005968
Minimum -0.006527
Std. Dev. 0.002783
2 Skewness  0.173274
Kurtosis 3.118216
14
Jarque-Bera 0.167587
0 Probability 0.919621

-0.006 -0.004 -0.002 0.000 0.002 0.004 0.008
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! Yves Chirouze, le marketing: de I’étude de marche au lancement d’un produit nouveau ,T1,chotard et associes, 1991. pp126127.
! Jean Jacques Lambin, le marketing stratégique, Science édition ,Paris, France, 2 éme édition, 1993, p20.
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