La regression
linéaire Multiple

Par DR Djellab
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- M¢éthode statistique.
-  Mod¢lisation de la relation (une variable dépendante (ou réponse) et + variables
indépendantes (ou preédicteurs)).
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Le modc¢le de régression lin€aire multiple s'exprime par 1'équation suivante :

Y= ctal X1+a2X2+:--+anXn+e

Telque

Alx1 et a2x2 sont les coefficients de régression qui indique combien Y change lorsque X1 et X2 augmentent d'une unité.
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Objectif:
Etudier ’'impact de 1’experience et I’education sur le salaire.

Salaire = ¢+ al* exeperience +a2* education
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2 Eviews

File Edit Object WView Proc _O_t_!tckl[}pt'tons Window Help

Worlkdile: UINTITLED

[ViewIPmcIDbJect] [SaveISnapsh
Range: 1526 — 526 obs
Sample; 1526 — 526 obs

e
clerocc
construc
educ
exper
expersq
female

Sample...

Generate Series..,

Show ...

Graph ..

Ermpty Group (Edit Series)

Series Statistics
Group Statistics
Estimate Equation...
Estimate VAR...

La regréssion lineaire
Multiple

(===

Filter: *
Order: Mame

nonwhite
northcen
numdep
profocc
profsery
resid
senices
senocc
sex
smsa
south
tenure
tenursg
trade
trcommpu
wage
west
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Equaticn Estirmation

Specification  Options

Equation specification

Dependent variable followed by list of regressors induding ARMA

and POL terms, OR an explict equation like ¥ =c{1) +c{Z)*X.

1
wage c educ exper|

Estimation settings

Method: || 5 - | cast Sguares (MLS and ARMA)

Sample: [ 4 gog

Annuler
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La regréssion lineaire
Multiple

|E|'Equatian: UMTITLED Workfile: UNTITLED:: Untitled,

| O[5

[’u’iewI F‘rcuci Dbj-e_ct! | PrintIName I Freezel | EstimateIForecastI StatsIResidsl

Dependent Variable: WAGE
Method: Least Sguares
Date: 111324 Time: 13:43
Sample: 1526

Included observations: 526

Variable Coefficient Qtd. @ @tati@/ F'rﬂb\

C -3.350539
EXPER 0.070095
EDUC 0.644272

0.766566 -4 423023
0.010978 G.385291
0.053806 11.97397

0.0000
0.0000
0.0000

R-squared 0225162
Adjusted R-squared 0.2221949
S.E. of regression 3.257044
Sum squared resid 5548 160
Log likelinood -1365.969

TH 939935
ProblF-statistic) 0.000000

Mean dependent var
3.0, dependent var
Akaike info criterion
Schwarz criterion
Hannan-Cuinn criter.
Durbin-Watson stat

5.896103
3.693086
5.205204

Salaire = ¢+ al* exeperience + a2*
education
Salaire = -3,39 + 0,07experience +
0,64education.

Std.error:  ¢cart type, Précision des
coefficients estimés (plus c'est bas, mieux
c'est).

t-statistic: Test de significativit¢é pour
chaque coefficient (valeur absolue ¢€levée =
significatif).

F-statistic : Significativit¢ globale du
modele (plus ¢élevé = modele globalement
significatif).

R-squared : Ajustement du modele (plus

c'leet nroche de 1 mienxy le mondéle



//A\\é‘ EVIeWS { La regréSSionl\lleﬁt?Jg

Salaire = c+ al* exeperience + a2* education

Salaire = -3,39 + 0,07experience + 0,64education.
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\\\% I e W S Détection des problémes de régression

Hypotheses liées a la regression linéaire multiple:

1. La normalité des résidus.

2. L’Homoscédasticite.

3. Absence de multicolinéarité.
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Si le modele respecte I’hypothese de la normalité des erreurs:

[=] Equation: UNTITLED Workfile: UNTITLED=:Untitled\ ==
H0= les crreurs Sulvent une 101 normal l‘u"iewlF‘rncIiject] [Print]NamelFreeze [EstimatelFurecastlStatisesidsl

Representatiocns

Estimation Cutput

Test de jarque bira Coefficient Labels
Actual Fitted Residual L
AEIN SULCIIS Std. Error  t-Statistic  Prob.
Gradients and Derivatives »

e Matr 0766566 -4.423023  0.0000
AENEnLE N T 0.053806 11.97397 0.0000
0.010978 f.385201 0.0000

Coefficient Diagnostics r

Residual Diagnostics » Correlegram - CO-statistics...

Stability Diagnostics b Correlogram Squared Residuals...

1k Histogram - Mormality Test
Fetatialic % 05008 Serial Correlation LM Test...

Prob(F-statistic) 0.000000 Heteroskedasticity Tests...




Test de Normalité

i-’mc]:C;bj;;]: [Prmtl Mamel Fr-e:ze] [ Estsmath Fu-fecastl StatsIResir.Esl
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Series: Residuals
Sample 1526
Observations 526

Mean 1.96e-15
Median -0.707073
Maximum 15.83699
Minimum -5.553181
Std. Dew. 3.250834
Skewness 1.715497
Kurtosis 7.626735

larque-Bera 727.1599
Probability 0.000000
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HO: « 1l y’a une homoscédasticite des erreurs »

[=] Equation: UNTITLED  Worldile: UNTITLED:: Untitled\

On veux prouvé que les erreurs Ol’lt une [Uiew[PmcIDbjectl lPrintIName[Freeze [EstimateanrecastlStatsIﬂesidsl

Representations

variances constantes. R Ot
Coefficient Labels
Actual Fitted, Residual ¥
ARMA Shuclans .. Std. Emor  tStatisic  Prob.
Gradients and Derivatives »

. . 0766566 -4.423023  0.0000
Covariance Matrix 0.053806 1197397  0.0000
0010978 6385291  0.0000

Ceefficient Diagnostics L

Residual Diagnostics ] Correlogram - C-statistics..,

Stability Diagnostics ] Correlogram Squared Residuals...

LBl Histogram - Mermality Test
Fatahahic 7596098 Serial Correlation LM Test...
Prob(F-statistic) 0.000000 Heteroskedasticity Tests...
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Heteroskedasticity Tests *
[Ulew[ProcIDbjectl |Pr|ntIName[Freeze| [Estlmate] FnrecastlStats[Reyds]
Heteroskedasticity Test Breusch-Pagan-Godfrey Speciﬁcatinn
Mull hypothesis: Homoskedasticity
Test type:
F-statistic 16.85322 Prob. F(2,523) 0.0000 Dependent variable: RESID2
Obhs*R-squared 31.84728 Prob. Chi-Square(2) 0.0000 Harvey
Scaled explained 33 104.3215  Prob. Chi-Square(2) 0.0000 G|EjSEF The Breusdﬁ-Pagan-Gudﬁ'E}' Test
ARCH regresses the sguared residuals on the

TestEduation: White _ original regressors by default,
Dependent Variable: RESIDA2 Custom Test Wizard. ..
Method: Least Squares
Date: 1114/24 Time: 10:37 R ;
Sample: 1 526 egressors:
Included observations: 526 ¢ educ exper

Wariable Coefficient Std. Error t-Statistic Prob. -

Afd eguation
G -23.23086 6211818 -3.738783 0.0002 TEQressms

EDUC 2163007 0436014 4 960867 0.0000

EXPER 0388162 0.083957 4 363499 0.0000
R-squared 0.060546 Mean dependentvar 10.54783
Adjusted R-squared 0.056954 S.D. dependentvar 2717855
5.E. of regression 2639324 Akaike info criterion 9380780 e
3um squared resid 3643235 Schwarz criterion 9414107
Log likelihood -2466.512  Hannan-Quinn criter. 9 389305
F-statistic 16.85322 Durbin-VWatson stat 1.960873

Prob(F-statistic) 0.000000
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l\-"iew]l‘Proc]Dbjectl [PrintINameIFreeze] |EstimateIForecast] Stats] Resids]

. _ Heteroskedasticity Tests
Heteroskedasticity Test: White

Mull hypothesis: Homoskedasticity

Spedfication
F-statistic 11.93737 Prob. F(5,520) 0.0000
Obs*R-squared 5415905 Prob. Chi-Square(s) 0.0000 Test type:
i e 1 N ey
Scaled explained S5 177.4077  Prob. Chi-Square(s) 0.0000 BFEIJSE"I'PEQEI'I'GDEI'FI’E'}.I’ Dependent variable: RESID ™2
Harvey
Test Equation: Glejser The White Test regresses the squared
Dependent Variable: RESIDA2 ARCH residuals on the cross product of the
Method: Least Squares original regressors and a constant,
Sample: 1526
Included observations: 526 Indude White cross terms
Variable Coefficient Std. Error t-Statistic Prob.
C 5170462 21.28480 2429169 0.0155
EDUIC"2 0381434 0.098866 3.858087 0.0001
EDUC*EXPER 0102413 0.036520 28043210 0.0052
EDUC -9.0938497 2. 860470 -3.1791862 0.00186
EXFER"2 -0.014881 0.007185 -2.071211 0.0z288
EXPER -0.219108 0622333 -0.352075 07249
R-squared 0102964 Mean dependent var 10.54783
Adjusted R-squared 0.094339 2.D. dependent var 2717855
S.E. ofregression 25 86480 Akaike info criterion 9 354984
Sum squared resid 247873.8 Schwarz criterion 9.40326328 0K Cancel
Log likelinood -2454 361 Hannan-Quinn criter. 9374035
F-statistic 11.93737 Durbin-Watson stat 1.983759

Prob(F-statistic) 0000000
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a EViews

File Edit Object View Proc |Quick | Options Window Help s Flenin
ik Series List X

f e

arkhile UNTITLEE Generate Series.., |_‘:'__||_E_.”_53__| List of series, groups, and/or series expressions
[‘ufiewIProchb}ect] [SavelSnap-! Show .. e [ E:dLll: exper

Range: 1526 — 526 obs Graph .. [ITLED:Untitled,

Sample: 1526 — 526 0bs Empty Group (Edit Series) e| {Estimate[ForecastlStatsIResidsl

B ¢

b cleroce Series Statistics b

M construc i T T

M educ Group Statistics b Descriptive Statistics ’

M exper Estimate Equation... Covariances

b Expersg

% lf;r:;ée Estimate VAR.., Correlations E oK Cancel

T vamameET CUEmEn

& male Cross Correlogram

M married o -3.39053¢  Johansen Cointegration Test

M ndurman EDUC 064427 :

" nonwhite EXPER 0.07000! Granger Causality Test

b norhcen '

00 ey R-squared 0225162 Mean dependentvar 5896103




//\\\i\é EVI eWS { Detection de la multi colinéarité

[G] Group: UNTITLED Workfile U.. | = || (=l || ea |
View | Proc| Object| | Print | Name | Freeze lSampte Shee
Correlation
EDUC | EXPER |
EDUC | 1.000000 @ -0.299542 ~

EXPER | -0299542 1000000
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(=] Equation: UNTITLED Workfile: UNTITLED: Untitled),
[VimlProchbject| [Print[Name[Freeze |EstimateIForecastIStats]Resids]

Representations

Estimation OQutput

Variance inflation factor Cosfficient Labels
Actual Fitted, Residual 4
T — ARMAR Stnictine. Std. Error  t-Statistic  Prob.
=] Equa L e R - W ] i T SR el Gradients and Derivatives 3
l‘JiewIPrnchbjectl [Print[NameIFreezel [Est'rmate]Furecast]Stats]Reslds] Covariance Matrix ggggggg “‘:‘1‘1“333‘33 ggggg

Variance Infiation Factors Coefficient Diagnostics L4 Scaled Coefficients
Date: 11/14/24 Time: 10:56

Sample: 1526
Included observations: 526 Stability Diagnostics r Confidence Ellipse...

Variance Inflation Factors

Residual Diagnostics r Confidence Intervals...

Coefficient Uncentered  Centered Label v ; =T
Variable Variance VIF VIF F-statistic 75.08908 et ient atianict Dex Omposition
FTol(E Slalatic) DURONRD Wald Test- Coefficient Restrictions...
5 0587624 2913652 A : : it ;
EDUC DUDEEQE 23?5385 1098559 Omitted Variables Test - Likelihood Ratio...
EXPER 0.000121 2828895 1.0985649 Redundant Variables Test - Likelihood Ratio...

Factor Breakpeint Test...




//\§ EV' eWS { Correction des problémes de régression

v’ L’hétéroscédasticité dans un modéle de régression multiple => la variance des erreurs n’est pas constante.
v" Viole de I’hypothése fondamentale

v" Des estimations inefficaces et des intervalles de confiance incorrects.
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Transformation des variables en logarithmes.

Les methodes utilisées pour remédiées
au probléme de L’hétéroscédasticité

Méthode de variance covariance.



) .
//\\\\ﬁ- EV| eWS Correction des problémes de régressior

-

Workfile: UNTITLED |_|:|_||_IEI _EE:|

TranSformat|On des Var'ables Log(Wage) [VlewlProc]Dbject] [SEVEISnapshutIFreezeIDetailsH-l [Show]FetchIStareIDelete Genr |[5a

Log(educ) Range: 1526 — 526 obs o
Sample: 1526 — 526 obs Order. Mame

Log(exper) (B] c Generate Series by Equation *

kA cleroce
A construc Enter equation
B educ

&9 exper [
b4 expersg
kA female
A4 lwage
A male
kA married
kA ndurman Sample
b nonwhite T
&4 northcen L
&3 numdep
kA profoce
A profsen

A resid

& senices Cancel
& servocc
SEX

A smsa

A south
kA tenure

A tenursg
< )1\‘ Untitled | New Page |
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Generate Series by Equation 4 Generate Series by Equation X Generate Series by Equation X
Enter equation Enter equation Enter equation
log_wage = log{wage)| log_educ = log(educ) log_exper = log(exper)|
Sample Sample Sample
1526 1526 1526
| Cancel Cancel Cancel
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Ré estimation du modéle a nouveau

(=] Equation: UNTITLED Workfile: UNTITLED:: Untitled',
Equation Estimation x [View]Prochbjectl [Printhame]Freezel [Estimate]ForecastlStatsIﬂesids]
Specdification  Options Dependent Variable: LOG_WAGE
Method: Least Squares
Equaﬁun Spedﬁcaﬁgn DEITEZ 12."[]5."24 Time: D922
: : ] 3 Sample: 1 526
Dependent variable followed by list of regressors induding ARMA g :
and POL terms, OR an explicit equation like ¥Y=c{1) +c(2) "X, Included observations: 524
| log_wage clog_educ log_exper| Variable Coefiicient  Std. Error  +-Statistic Prob.
C -1.229470 0223007 -5.513157 0.0000
LOG_EXPER 0167513 0018310 8675074 0.0000
LOG_EDUC 0878471 0082794 11.81818 0.0000
R-squared 0.256073 Mean dependentwvar 1.624714
Adjusted R-squared 0.253217 3.D. dependentvar 0.531916
N ) S.E. of regression 0.459663 Akaike info criterion 1.289064
Estimation settings Sum squared resid 110.0823 Schwarz criterion 1.313462
Method: = Log likelihood -334.7347  Hannan-Cuinn criter. 1.298618
il s i i = F-statistic 89.66889 Durbin-Watson stat 1761659
sample: 1 sog Prob(F-statistic) 0.000000
Annuler
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Test d’homoscédasticité

- : — 3 g
(=] Equation: UNTITLED Warkfile: UNTITLED: Untitled\ &) Hietepaskdasticity Teals X
lView[ProcIObjectl [Printhame[Freeze| [Estimatel ForecastIStatisestdsl Sper:iﬁmtinn
Representations
Estimation G Test type:
crhihn i Bretsch-Pacan-Godfre Dependent variable: RESID ™2 =
Coefficient Labels =
Harvey
Actual Fitted, Residual C Glejser The Breusch-Pagan-Godfrey Test E
ARMA Structure... Std.Emor  tStatistic  Prob. 'E:FIEI‘,:H L‘:;;’riﬁ:ff: T:S:Ef:trfd dfgﬂllfls onthe | §
Gradients and Derivatives r White _ 9 g ¥ ; 0
. ) 0223007 -5513157  0.0000 Custom Test Wizard... ]
Fenanance Mati 0.019310 8675074  0.0000
- . . 0082794 1181818 0.0000
Coefficient Diagnostics r Regressors:

3 - +, ', o+ ey | I e
Residual Diagnostics Correlogram - Q-statistics, C |DQ_E}{DEF |L‘.I§|_EdLIE

4
E
Stability Diagnostics r Cerrelogram Squared Residuals... {

Histogram - Normality Test

Label Add eguabon
F_statistic 8066830 Serial Correlation LM Test... rEOressnrs
Prob(F-statistic) 0.000000 Heteroskedasticity Tests...

[5] | o
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Correction des problémes de régressior

(=] Equation: UNTITLED Waorkfile: UNTITLED::Untitled\ = [ =

IVim[PmcIObjectl [Printhame[Freeze] | EstimatelFUrecast| Stats | Resids |

Heteroskedasticity Test. Breusch-FPagan-Godfrey
Mull hypothesis: Homoskedasticity

F-statistic 8.124635 Prob. F{2,521) 0.0003
Obs*R-sguared 15.84854 Prob. Chi-Sguare(2) 0.0004
Scaled explained S5 20.09940 Prob. Chi-Square(2) 0.0000
Test Equation:
Dependent Variable; RESID"2
Method: Least Squares
Drate: 12/05/24 Time: 09:27
Sample: 1 526
Included observations: 524
Wariable Coefficient Std. Error t-Statistic Prob.
B -0.014292 0161230 -0.088643 0.9294
LOG_EXPER 0.056155 0.013961 4 022386 0.0001
LOG_EDUC 0.035941 0.059854 0600437 0.5485
R-squared 0.030245 Mean dependent var 0.210081
Adjusted R-squared 0.026523 S.D. dependentvar 0.236827
S.E. ofregression 0.332330  Akaike info criterion 0.640331
Sum squared resid 57 54088 Schwarz criterion 0664729
Log likelihood -164.7668 Hannan-Cuinn criter, 0.649886
F-statistic 8.124635 Durbin-Watson stat 2074089 ¥

P-value < 0,05, on rejette hO

Probléme non corrigé.
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, . . . . 13 Equation: UNTITLED Warkfile: UNTITLED: Untitled o || &R |
2 cme methOde : matrlce de variance covariance | [ViewlPruchbject] [PrlnthameIFreeze]IEstimatelFurecastlstatslﬁes'tds]

Equaticn Estimation >

Spedfication  Options

Equation specification

Dependent variable followed by list of regressors induding ARMA
and POL terms, OR an explicit equation like ¥=c{1)+c{2)*X.

Rz20e Cexper educ

Estimation settings

Method: |5 - | east Squares (NLS and ARMA) -

Sample: | 1535
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2 eme méthode : matrice de variance covariance b ——

Spedfication Options

Coeffident covariance

Weights
method: | Ordinary v|  Tvee:  [None ]
o ol Er Weight
e Mett:s| series:
d.f. Adjustment Scaling: | EViews default ~

Optimization Outliers [ indicator saturation
i BT Galssiewion [Jauto-detection | Codone
nethod: [Marguardt
Masimuanniberations: | 500
. T Coeffident name
Convergence tolsrance: | 0.0001
=
Display settings in output !

T



Correction des problemes de régression
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2 eme méthode : matrice de variance covariance

Equaticn Estimaticon

Spedfication  Options

Coeffident covariance
Covariance
et Ordinary e
e Ordinar
Info makriz:
HAC (Mewey-West)
OHC (various)
Cluster—robust
Optirmization
",:;;ﬂ..il.-.':F_-!.':::-r s Now o
Steo method MaquEFdT_
i"-'l:-'_:l:-C:rll'__-!'II Iceratcions; |-%5|:|
Convergence tolerance: |_6-E|E|.5 1_

Display settings in output

Weights
Type: | MNone e

Weight |
SETiES:

Scaling: |EViewsdefault v

Outliers [ indicator saturation
[ Jauto-detection | Options

Coeffident name

[
[ c

=
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2 eme méthode : matrice de variance covariance

g " {
=] Equation: UNTITLED Workfile: UNTITLED: Untit! === & Table: UNTITLED Workfile: UNTITLED:Untitled\ ==
IUiew]Pmc]Object| |Print1Name]Freeze| |EstimatelForecastlStatsIResidsI [WEWIPFUCIDHJECtl lPrint]Name| lEdit-*f"-]CEIIFmtIGrid—..-’-]TitlelComments+I-|

] | A | B | B | D | E |
agfh“’o”d‘?i’;ta“';trgqtd:-r;'";""GE 1 DependentVariable: WAGE A
e g 2  |Method: Least Squares
Date: 12/05/24 Time: 09:45 — . i
i 3 Date: 12/05/24 Time: 09:32
HEGe khea 4 Sample: 1 526
Included observations: 526 ) g N
Huber-White-Hinkley (HC1) heteroskedasticity consistent standard errors S Chaded observalions: 95
and covariance - ; ; T
| Variable Coeflicient Std. Error t-Statistic Prob.
Wariable Coefficient Std. Error t-Statistic Prob. 8
8 | C 3300539 0766566 4423023  0.0000
C -3.390530 0.BG4875 -3.920267  0.0001 _ 10 | EXPER 0.070085 0010878 6385281  (.0000
EXPER 0.070095 0010994 5375622  0.0000 " EDUC 0.644272  0.053806  11.97397  0.0000
EDUC 0644272 0.065187 9. 883457 0.0000 L
13 R-squared 0225162 Mean dependentvar 5.896103
R-squared 0225162 WMean dependent var 5806103 14 Adjusted R-squared 0222199 5.D. dependentvar 3.693086
Adjusted R-squared 0222199 S.D. dependentvar 3693036 15 SE. ofregression 3.257044  Akaike info criterion 5.205204
5.E. of regression 3257044  Akaike info criterion 5.205204 16 Sum squared resid 5548.160 Schwarz criterion 5229531
2um sqguared resid 5548160 Schwarz criterion 5229531 17 |Log likelihood -1365.969 Hannan-Quinn criter. 5.214729
Log likelinood -1365.969 Hannan-Cluinn criter. 5.214729 18 |F-statistic 75.98998 Durbin-Watson stat 1.820274
F-statistic 7598998 Durbin-Watson stat 1.820274 19  Prob{F-statistic) 0.000000
Prob(F-statistic) 0.000000 Wald F-statistic 50.31634 o0
Prob{Wald F-statistic) 0.000000 T oq
22 |
23
24 2
25 |« >




