Université de Montpellier Année 2023-2024
HAX912X - Modeles linéaires généralisés

Examen de controéle continu

Durée 1h - Sans document
Vendredi 6 octobre 2023

Exercice 1 (10 pts)

Décrire et commenter les résultats obtenus & 'aide du code R ci-dessous.

> library(glmnet)

Loading required package: Matrix
Loaded glmnet 4.1-6

> library(plotmo)

Loading required package: Formula
Loading required package: plotrix
Loading required package: TeachingDemos
> library(caret)

Loading required package: ggplot2
Loading required package: lattice

> set.seed(1974)

n <- 100

d <- 50

X <~ matrix{(rnorm(n*d),n,d)

colnames(X) <- paste("x",1:d,sep="")

y <- as.vector (2+X)*rep(1l,d)+rnorm(n,sd=2))
training.set <- data.frame(y=y,X)

vV V. V V VvV VvV

Xtest <- matrix(rnorm(n*d),n,d)
colnames(Xtest) <- paste("x",1:d,sep="")
ytest <- 2+Xtest)*Vrep(1,d)+rnorm(n,sd=2)
test.set <- data.frame(Xtest)

vV V Vv Vv

> yhat <- 2+Xtestl*%rep(1,d)
> sqrt(mean((yhat-ytest) ~2))
[1] 2.362255

> model <- 1m(y~.,data=training.set)
> yhat <- predict(model,test.set)

> sqrt(mean((yhat-ytest)~2))

[1] 3.513195



> model <- train(X,y,method="glmnet",metric="RMSE",

+ trControl=trainControl (method="repeatedcv",

+ number=n,repeats=10),

+ tuneGrid=data.frame(alpha=0,lambda = seq(0,1,length=50)))
> model

glmnet

100 samples

50 predictor

No pre-processing
Resampling: Cross-Validated (100 fold, repeated 10 times)
Summary of sample sizes: 99, 99, 99, 99, 88, 99,

Tuning parameter ’alpha’ was held constant at a value of O
RMSE was used to select the optimal model using the smallest value.
The final values used for the model were alpha = 0 and lambda = 0.

> yhat <- predict(model,test.set)
> sqrt(mean((yhat-ytest)~2))
[1] 3.513195

v

y <- as.vector(2+X)*Jrep(1,d)+rnorm(n,sd=5))
training.set$y <- y
ytest <~ 2+Xtest¥*Yrep(1,d)+rnorm(n,sd=5)

v Vv

> yhat <- 2+Xtest¥*Yrep(1,d)
> sqrt(mean((yhat-ytest)~2))
{1] 4.760175

> model <- 1lm(y~.,data=training.set)
> yhat <- predict(model,test.set)

> sqrt(mean((yhat-ytest)~2))

(1] 6.816788

> model <- train(X,y,method="glmnet",metric="RMSE",

+ trControl=trainControl (method="repeatedcv",

+ number=n,repeats=10) ,

+ tuneGrid=data.frame(alpha=0,lambda = seq(0,20,length=50)))
> model

glmnet

100 samples

50 predictor

No pre-processing
Resampling: Cross-Validated (100 fold, repeated 10 times)
Summary of sample sizes: 99, 99, 99, 99, 989, 99,



Tuning parameter ’alpha’ was held constant at a value of 0
RMSE was used to select the optimal model using the smallest value.
The final values used for the model were alpha = 0 and lambda = 1.632653.

> yhat <- predict(model,test.set)

> sqrt(mean((yhat-ytest)"2))
[1] 6.555984

Exercice 2 (2 pts)

Expliquer en quoi consiste une regression LASSO.

Exercice 3 (2 pts)

Expliquer la construction de I'estimateur des moindres carrés généralisés.

Exercice 4 (6 pts)
On considére le modele de régression suivant, pour tout i = 1,...,n

Yi = b1 + Poxi + u;

avec E(u;) = 0, V(u;) = 1 si 1 est pair et V(u;) = 2 si ¢ est impair, Clus,u;) =0sid#j.
Donner I'expression de I'estimateur des moindres carrés généralisés de 31, commenter.
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