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library(philentropy)
library(latex2exp)

X=seq(-2,2,0.05)

s = seq(0.0001,3,1length.out = 1000)

F1 = function(x,s) sqrt ((x72)+s)

F2 = function(x,s) sqrt((x~2)+(s72))

F3 = function(x,s) (x72) /sqrt ((x72)+(s72))

F4 = function(x,s) log(2+exp(-x/s)+exp(x/s))*s

F5 = function(x,s) x* (2*pnorm(x/s,0,1/sqrt(2),lower.tail = TRUE)-1)

D1 <- D2 <- D3 <- D4 <- D5 <- numeric(length(s))
for(i in 1:length(D1)){
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D1[i] = distance(rbind(abs(X),F1(X,s[i])), method = "euclidean")
D2[i] = distance(rbind(abs(X) ,F2(X,s[i])), method = "euclidean")
D3[i] = distance(rbind(abs(X),F3(X,s[i])), method = "euclidean")
D4[i] = distance(rbind(abs(X),F4(X,s[i])), method = "euclidean")
D5[i] = distance(rbind(abs(X) ,F5(X,s[i])), method = "euclidean")
}

plot(s,D1,type = "1",ylim = c(0,28),1wd = 1.5 , col = "black",ylab = "distance")
lines(s,D2,type = "1",1wd = 1.5 , col = "green")
lines(s,D3,type = "1",1wd = 1.5 , col = "blue")

lines(s,D4,type = "1",1lwd

1.5 , col = "purple")

lines(s,D5,type "1",lwd = 2 , col = "red")

expression.legend = c(TeX("$\\sqrt{x~2+2}$") ,TeX("$\\sqrt{x~2+s~2}3"),
TeX("$x72/\\sqrt{x~2+s72}$") ,TeX("$\\log(2+exp(-x/s) +exp(x/s))s)$"),

TeX("$x(2 \\Phi(x/s,0,1/\\sqrt{2})-1)$"))

legend(0.05,28,expression.legend , col = c("black","green","blue", "purple","red"),

lwd = ¢(1.5,1.5,1.5,1.5,2), 1ty = 1)

x = seq(-1,1,BY = 0.05)

x2= function(x) x72

sl =0.01

f1 = function(x)  x*(2%pnorm(x/s1,0,1/sqrt(2))-1)

s2=2/sqrt (pi)
f2=function(x) x* (2*pnorm(x/s2,0,1/sqrt(2))-1)

curve(f2,-1,1,col = "red",lwd = 2,xlab = "x" ,ylab = "p(x,s)",ylim=c(0,1.1))

curve(fl, -1,1,col "orange" , lwd = 2, add= TRUE)
curve(x2, -1,1,col = "blue" , lwd = 1.5,add = TRUE)

curve(abs(x),-1,1,col="black",1lwd=2,add=TRUE , 1ty = 3)

expression.legend = c(TeX("$x(2 \\Phi(x/s,0,1/\\sqrt{2})-1), s = 2/\\sqrt{\\pi}$") .
TeX("$x(2 \\Phi(x/s,0,1/\\sqrt{2})-1), s = 0.018") ,TeX("$x728") ,TeX("$|x[$"))
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legend(-0.5,1,col=c("red","green","blue","black"), expression.legend,

1ty = ¢(1,1,1,3),1lwd=c(2,2,1.5,2) ,text.width = 0.7)

Y.y )‘.39.03

library(latex2exp)

thresholding.function <- function(beta,s = 0.01){

.5x (2xpnorm(beta/s,0,1/sqrt(2))-1+2x(beta/s) *dnorm(beta/s,0,1/sqrt(2)))
+ beta }

f.inv <- inverse(thresholding.function, -1,1)

y.vec = seq(-1.5,1.5,0.01)

D = numeric(length(y.vec))

for(i in 1:length(y.vec))

D[i] = f.inv(y.vec[i])

plot(y.vec,D, type = "1",1lwd = 2 , xlab = TeX("$x_i%$") ,
ylab = TeX("$\\hat{\\beta}_i"))

title(TeX("$ s = 0.01 (lasso) $"))

abline(a =0, b =1, 1ty = 3)

abline(h = 0, 1ty = 2)
abline(v = -0.5, 1ty = 2)
abline(v = 0.5, lty = 2)

thresholding.function <- function(beta,s = 0.5){
.5x (2xpnorm(beta/s,0,1/sqrt(2))-1+2x(beta/s) *dnorm(beta/s,0,1/sqrt(2))) + beta
}

f.inv <- inverse(thresholding.function, -1,1)

y.vec = seq(-1.5,1.5,0.01)

D = numeric(length(y.vec))

for(i in 1:length(y.vec))
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D[i] = f.inv(y.vec[il)

plot(y.vec,D, type = "1",1lwd = 2 , xlab = TeX("$x_i$") ,
ylab = TeX("$\\hat{\\beta} i"))

title(TeX("$ s = 0.5 $"))

abline(a = 0 , b =1, 1ty = 3)
abline(h = 0, lty = 2)

abline(v = -0.5, 1ty = 2)
abline(v = 0.5, 1ty = 2)

thresholding.function <- function(beta,s = 1){
.5x (2xpnorm(beta/s,0,1/sqrt(2))-1+2x(beta/s) *dnorm(beta/s,0,1/sqrt(2)))
+ beta }

f.inv <- inverse(thresholding.function, -1,1)

y.vec = seq(-1.5,1.5,0.01)

D = numeric(length(y.vec))

for(i in 1:length(y.vec))

D[i] = f.inv(y.vec[i])

plot(y.vec,D, type = "1",1lwd = 2 , xlab = TeX("$x_i$") ,
ylab = TeX("$\\hat{\\beta}_i"))

title(TeX("$ s = 1 (ridge) $"))

abline(a =0, b =1, 1ty = 3)
abline(h = 0, 1ty = 2)

abline(v = -0.5, 1ty = 2)
abline(v = 0.5, 1ty = 2)

thresholding.function <- function(beta,s = 20){
.5%x (2*xpnorm(beta/s,0,1/sqrt(2))-1+2x(beta/s) *dnorm(beta/s,0,1/sqrt(2))) + beta
}

f.inv <- inverse(thresholding.function, -2,2)
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y.vec = seq(-1.5,1.5,0.01)

D = numeric(length(y.vec))

for(i in 1:length(y.vec))

D[i] = f.inv(y.vec[i])

plot(y.vec,D, type = "1",1lwd = 2 , xlab = TeX("$x_i$") ,
ylab = TeX("$\\hat{\\beta}_i"))

title(TeX("$ s = 20 (OLS) $"))

abline(a =0, b =1, 1ty = 3)

abline(h = 0, 1ty = 2)

abline(v = -0.5, 1ty = 2)

abline(v = 0.5, 1ty = 2)

Y.y )'ég.o.;

library (MASS)
library(DLASSO)
library(ncvreg)
library(glmnet)
library(msgps)
library(rms)

library(lasso2)

#Senario 1

sigm2 = 3

s = sqrt(sigm2)

p=28

beta = matrix(c(3,1.5,0,0,2,0,0,0),nr = 8, nc = 1)

Sigma = matrix(0,nr = p, nc = p)

for(i in 1:p){
for(j in 1:p){
Sigmali,j] = 0.57(abs(i-j))
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n = 240 #number of observations

mu = rep(0,p)

X = mvrnorm(n , mu = mu, Sigma = Sigma)
X.train = X[1:40,]

X.test = X[41:240,]

N.Sim = 50

DLASSO.mat <- OLS.mat <- ridge.mat <- lasso.mat <-enet.mat <-
SCAD.mat <- matrix(0,nr = p, nc = N.Sim)

for(i.sim in 1:N.Sim){

e = rnorm(n,mean = 0, sd = 1) #error

e.train = e[1:40]

e.test = e[41:240]

y.train = X.train)*%beta + s*e.train

y.train <- c(y.train)

y.test = X.testl*/beta + s*e.test

dLasso = dlasso(x=X.train,y=y.train,adp = FALSE , s = 0.01)
DLASSO.mat[,i.sim] = coef(dLasso) [,4]

ridge=cv.glmnet (x=X.train,y=y.train,alpha = 0)
ridge.mat[,i.sim] = coef(ridge,s = ridge$lambda.min) [-1]
lasso=fit <- msgps(X.train,y.train)
lasso.mat[,i.sim]=coef (lasso) [-1,4]
enet=msgps(X.train,y.train,penalty="enet",alpha=0.5)
enet.mat[,i.sim]=coef (enet) [-1,4]

scad = cv.ncvreg(X.train,y.train,penalty = "SCAD")
SCAD.mat[,i.sim]<-ncvreg(X.train,y.train,penalty = "SCAD",
lambda = scad$lambda.min)$betal-1]

ols = lm(y.train ~ X.train -1)

OLS.mat[,i.sim] = coef(ols)
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y.ols <- y.scad <- y.dlasso <- y.enet <- y.lasso <-
y.ridge <- matrix(0, nr = 200, nc = N.Sim)
for(i.test in 1:N.Sim){

.ols[,i.test] <- X.test %x*% OLS.mat[,i.test]
.scad[,i.test] <- X.test %*% SCAD.mat[,i.test]
.dlasso[,i.test] <- X.test %*% DLASSO.mat[,i.test]
.enet[,i.test] <- X.test %x*% enet.mat[,i.test]
.lasso[,i.test] <- X.test %x*’ lasso.mat[,i.test]

.ridgel[,i.test] <- X.test %x), ridge.mat[,i.test]

o ST S S - T~

MSE <- matrix(0, nr = N.Sim, nc = 6)

for(i.mse in 1:N.Sim){

MSE[i.mse,1] <- sum((y.ols[,i.mse]-y.test)”~2)/200 #OLS
MSE[i.mse,2] <- sum((y.ridgel[,i.mse]l-y.test)~2)/200 #ridge
MSE[i.mse,3] <- sum((y.dlasso[,i.mse]l-y.test)~2)/200 #DLASSO
MSE[i.mse,4] <- sum((y.lasso[,i.mse]-y.test)”2)/200 #lasso
MSE[i.mse,5] <- sum((y.enet[,i.mse]-y.test)”2)/200 #enet
MSE[i.mse,6] <- sum((y.scad[,i.mse]-y.test)”2)/200 #scad

}

colnames (MSE)<- c("OLS","Ridge","DLASSO","LASSQ","ENET","SCAD")
boxplot (MSE,ylim = c(2,6))

MSE.beta <- matrix(0, nr = N.Sim, nc = 6)

S.X <= cov(X)

for(i.mse.beta in 1:N.Sim){

MSE.betal[i.mse.beta,1] <- t(0LS.mat[,i.mse.betal-beta)%*%S.X%*%
(OLS.mat[,i.mse.beta]-beta)#0LS

MSE.betal[i.mse.beta,2] <- t(ridge.mat[,i.mse.betal-beta)%*%S.X%*%

(ridge.mat[,i.mse.betal-beta) #ridge
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MSE.beta[i.mse.beta,3] <- t(DLASSO.mat[,i.mse.beta]-beta)%*%S.X%*%
(DLASSO.mat[,i.mse.beta]-beta) #DLASSO

MSE.betal[i.mse.beta,4] <- t(lasso.matl[,i.mse.betal]-beta)%*%S.X%*%
(lasso.mat[,i.mse.betal -beta) #lasso

MSE.beta[i.mse.beta,5] <- t(enet.mat[,i.mse.betal-beta)¥%*%S.X%*%
(enet.mat[,i.mse.beta]-beta) #enet

MSE.betal[i.mse.beta,6] <- t(SCAD.mat[,i.mse.beta]-beta)%*%S.X%*%
(SCAD.mat[,i.mse.betal]-beta) #scad

}

colnames (MSE.beta)<- c("OLS","Ridge","DLASSQO","LASSO","ENET","SCAD")
boxplot (MSE.beta,ylim = c(0,3))

#Senario 2

sigm2 = 3
s = sqrt(sigm2)
p=28

beta2=rep(0.5,8)

Sigma = matrix(0,nr = p, nc = p)

for(i in 1:p){

for(j in 1:p){

Sigmali,j] = 0.57(abs(i-j))
}

}

n = 240 #number of observations

mu = rep(0,p)

X = mvrnorm(n , mu = mu, Sigma = Sigma)
X.train = X[1:40,]

X.test = X[41:240,]

N.Sim = 50
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DLASSO.mat <- OLS.mat <- ridge.mat <- lasso.mat <-enet.mat <-SCAD.mat <-
matrix(0,nr = p, nc = N.Sim)

for(i.sim in 1:N.Sim){

e = rnorm(n,mean = 0, sd = 1) #error

e.train = e[1:40]

e.test = e[41:240]

y.train = X.train)*%beta2 + s*e.train

y.train <- c(y.train)

y.test = X.testl*x)beta2 + s*e.test

dLasso = dlasso(x=X.train,y=y.train,adp = FALSE , s = 0.01)

DLASSO.mat[,i.sim] = coef(dLasso)[,4]

ridge=cv.glmnet (x=X.train,y=y.train,alpha = 0)
ridge.mat[,i.sim] = coef(ridge,s = ridge$lambda.min) [-1]
lasso=fit <- msgps(X.train,y.train)
lasso.mat[,i.sim]=coef (lasso) [-1,4]

enet=msgps (X.train,y.train,penalty="enet",alpha=0.5)
enet.mat[,i.sim]=coef (enet) [-1,4]

scad = cv.ncvreg(X.train,y.train,penalty = "SCAD")
SCAD.mat[,i.sim]<-ncvreg(X.train,y.train,penalty = "SCAD",
lambda = scad$lambda.min)$betal-1]

ols = lm(y.train ~ X.train -1)

OLS.mat[,i.sim] = coef(ols)

}

y.ols <- y.scad <- y.dlasso <- y.enet <- y.lasso <- y.ridge <-
matrix(0, nr = 200, nc = N.Sim)

for(i.test in 1:N.Sim){

y.ols[,i.test] <- X.test %*), OLS.mat[,i.test]

y.scad[,i.test] <- X.test %xJ, SCAD.mat[,i.test]
y.dlasso[,i.test] <- X.test %%} DLASSO.mat[,i.test]
y.enet[,i.test] <- X.test %xJ, enet.mat[,i.test]

y.lasso[,i.test] <- X.test %*% lasso.mat[,i.test]



LgLﬁLJ)L5L24AU)93|L5ng;? \t

y.ridgel[,i.test] <- X.test U*% ridge.mat[,i.test]

}

MSE <- matrix(0, nr = N.Sim, nc = 6)

for(i.mse in 1:N.Sim){

MSE[i.mse,1] <- sum((y.ols[,i.mse]-y.test)~2)/200 #OLS
MSE[i.mse,2] <- sum((y.ridgel[,i.mse]l-y.test)~2)/200 #ridge
MSE[i.mse,3] <- sum((y.dlasso[,i.mse]-y.test)~2)/200 #DLASSO
MSE[i.mse,4] <- sum((y.lasso[,i.mse]-y.test)”2)/200 #lasso
MSE[i.mse,5] <- sum((y.enet[,i.mse]-y.test)”2)/200 #enet
MSE[i.mse,6] <- sum((y.scad[,i.mse]-y.test)~2)/200 #scad

}

colnames (MSE)<- c("OLS","Ridge","DLASSO","LASSQ","ENET","SCAD")
boxplot (MSE,ylim = c(2,6))

MSE.beta <- matrix(0, nr = N.Sim, nc = 6)

S.X <= cov(X)

for(i.mse.beta in 1:N.Sim){

MSE.beta[i.mse.beta,1] <- t(OLS.mat[,i.mse.betal-beta2)%*%S.X\*%
(OLS.mat[,i.mse.beta]-beta2) #OLS

MSE.beta[i.mse.beta,2] <- t(ridge.mat[,i.mse.betal-beta2)%*%S.X%*%
(ridge.mat[,i.mse.betal-beta2) #ridge

MSE.betal[i.mse.beta,3] <- t(DLASSO.mat[,i.mse.betal-beta2)¥%*x%S.X%*%
(DLASSO.mat[,i.mse.beta]-beta2) #DLASSO

MSE.betal[i.mse.beta,4] <- t(lasso.mat[,i.mse.beta]-beta2)%*%S.X%*%
(lasso.mat[,i.mse.beta]-beta2) #lasso

MSE.betal[i.mse.beta,5] <- t(enet.mat[,i.mse.betal]-beta2)%*%S.X%x*%
(enet.mat[,i.mse.betal -beta2) #enet

MSE.betal[i.mse.beta,6] <- t(SCAD.mat[,i.mse.betal]-beta2)%*%S.X%x*%
(SCAD.mat[,i.mse.betal-beta2) #scad

}

colnames (MSE.beta)<- c("OLS","Ridge","DLASSQO","LASSO","ENET","SCAD")
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boxplot (MSE.beta,ylim = c(0,4))
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#Senario 3

sigma3=15

s=sqrt (sigma3)

p=15

betal=c(1,2,3,4,5)

beta2=rep(0.5,5)

beta3=rep(0,5)
beta=matrix(c(betal,beta2,beta3) ,nr=p,nc=1)

Sigma = matrix(0,nr = p, nc = p)

for(i in 1:p){

for(j in 1:p){

Sigmali,j] = 0.57(abs(i-j))
}

}

n = 240 #number of observations

mu = rep(0,p)

X = mvrnorm(n , mu = mu, Sigma = Sigma)
X.train = X[1:40,]

X.test = X[41:240,]

N.Sim = 50

DLASSO.mat <- OLS.mat <- ridge.mat <- lasso.mat <-enet.mat <-SCAD.mat <-
matrix(0,nr = p, nc = N.Sim)

for(i.sim in 1:N.Sim){

e = rnorm(n,mean = 0, sd = 1) #error

e.train = e[1:40]

e.test = e[41:240]

y.train = X.train)*%beta + s*e.train
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y.train <- c(y.train)

X.testyx)beta + s*e.test

y.test

dLasso = dlasso(x=X.train,y=y.train,adp = FALSE , s = 0.01)
DLASSO.mat[,i.sim] = coef(dLasso)[,4]

ridge=cv.glmnet (x=X.train,y=y.train,alpha = 0)
ridge.mat[,i.sim] = coef(ridge,s = ridge$lambda.min) [-1]
lasso=fit <- msgps(X.train,y.train)
lasso.mat[,i.sim]=coef(lasso) [-1,4]

enet=msgps (X.train,y.train,penalty="enet",alpha=0.5)
enet.mat[,i.sim]=coef (enet) [-1,4]

scad = cv.ncvreg(X.train,y.train,penalty = "SCAD")
SCAD.mat[,i.sim]<-ncvreg(X.train,y.train,penalty = "SCAD",
lambda = scad$lambda.min)$betal-1]

ols = lm(y.train ~ X.train -1)

OLS.mat[,i.sim] = coef(ols)
}

y.ols <- y.scad <- y.dlasso <- y.enet <- y.lasso <-
y.ridge <- matrix(0, nr = 200, nc = N.Sim)
for(i.test in 1:N.Sim){
.ols[,i.test] <- X.test %*% OLS.mat[,i.test]
.scad[,i.test] <- X.test %x*J), SCAD.mat[,i.test]

.dlasso[,i.test] <- X.test %x*% DLASSO.mat[,i.test]

.lasso[,i.test] <- X.test %x*’ lasso.mat[,i.test]

y

y

y

y.enet[,i.test] <- X.test %*J, enet.mat[,i.test]

y

y.ridgel[,i.test] <- X.test %*J ridge.mat[,i.test]
}

MSE <- matrix(0, nr = N.Sim, nc = 6)
for(i.mse in 1:N.Sim){
MSE[i.mse,1] <- sum((y.ols[,i.mse]-y.test)”~2)/200 #OLS

MSE[i.mse,2] <- sum((y.ridgel[,i.mse]l-y.test)”2)/200 #ridge
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MSE[i.mse,3] <- sum((y.dlasso[,i.mse]-y.test)~2)/200 #DLASSO
MSE[i.mse,4] <- sum((y.lasso[,i.mse]-y.test)”2)/200 #lasso
MSE[i.mse,5] <- sum((y.enet[,i.mse]-y.test)”2)/200 #enet
MSE[i.mse,6] <- sum((y.scad[,i.mse]l-y.test)~2)/200 #scad

}

colnames (MSE)<- c("OLS","Ridge","DLASSO","LASSQ","ENET","SCAD")
boxplot (MSE,ylim = c(15,40))

MSE.beta <- matrix(0, nr = N.Sim, nc = 6)

S.X <= cov(X)

for(i.mse.beta in 1:N.Sim){

MSE.betal[i.mse.beta,1] <- t(0LS.mat[,i.mse.betal-beta)%*%S.X%*%
(OLS.mat[,i.mse.betal-beta) #OLS

MSE.betal[i.mse.beta,2] <- t(ridge.mat[,i.mse.betal-beta)%*%S.X%*%
(ridge.mat[,i.mse.betal-beta) #ridge

MSE.betal[i.mse.beta,3] <- t(DLASSO.mat[,i.mse.betal-beta)’%*%S.X%*%
(DLASSO.mat[,i.mse.beta]-beta) #DLASSO

MSE.betal[i.mse.beta,4] <- t(lasso.mat[,i.mse.betal]-beta)%*%S.X%x*%
(lasso.mat[,i.mse.betal]-beta) #lasso

MSE.betal[i.mse.beta,5] <- t(enet.mat[,i.mse.betal]-beta)¥%*x%S.X%*%
(enet.mat[,i.mse.betal -beta) #enet

MSE.betal[i.mse.beta,6] <- t(SCAD.mat[,i.mse.betal]-beta)%*x%S.X%x*%
(SCAD.mat[,i.mse.betal-beta) #scad

}

colnames (MSE.beta)<- c("OLS","Ridge","DLASSQO","LASSO","ENET","SCAD")
boxplot (MSE.beta,ylim = c(0,20))
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#Senario 4

sigm2 = 3
s = sqrt(sigm2)
p = 300

u=rep(c(3,1.5,0,0,2,0),c(1,1,1,1,1,295))
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beta = matrix(u,nr = 300, nc = 1)

Sigma = matrix(O,nr = p, nc = p)

for(i in 1:p){

for(j in 1:p){

Sigmali,j] = 0.5"(abs(i-j))
}

}

n = 240 #number of observations

mu = rep(0,p)

X = mvrnorm(n , mu = mu, Sigma = Sigma)
X.train = X[1:40,]

X.test = X[41:240,]

N.Sim = 50

DLASSO.mat <- OLS.mat <- ridge.mat <- lasso.mat <-enet.mat <-
SCAD.mat <- matrix(0,nr = p, nc = N.Sim)

for(i.sim in 1:N.Sim){

e = rnorm(n,mean = 0, sd = 1) #error

e.train = e[1:40]

e.test = e[41:240]

y.train = X.train)*%beta + s*e.train

y.train <- c(y.train)

y.test = X.testl*)beta + s*e.test

dLasso = dlasso(x=X.train,y=y.train,adp = FALSE , s = 0.01)
DLASSO.mat[,i.sim] = coef(dLasso) [,4]

ridge=cv.glmnet (x=X.train,y=y.train,alpha = 0)
ridge.mat[,i.sim] = coef(ridge,s = ridge$lambda.min) [-1]
lasso=fit <- msgps(X.train,y.train)

lasso.mat[,i.sim]=coef (lasso) [-1,4]

enet=msgps(X.train,y.train,penalty="enet",alpha=0.5)
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enet.mat[,i.sim]=coef (enet) [-1,4]

scad = cv.ncvreg(X.train,y.train,penalty = "SCAD")
SCAD.mat[,i.sim]<-ncvreg(X.train,y.train,penalty = "SCAD",
lambda = scad$lambda.min)$betal-1]

ols = Im(y.train ~ X.train -1)

OLS.mat[,i.sim] = coef(ols)

}

y.ols <- y.scad <- y.dlasso <- y.enet <- y.lasso <-
y.ridge <- matrix(0, nr = 200, nc = N.Sim)

for(i.test in 1:N.Sim){

.ols[,i.test] <- X.test %x*% OLS.mat[,i.test]
.scad[,i.test] <- X.test %*J) SCAD.mat[,i.test]
.dlasso[,i.test] <- X.test %x*% DLASSO.mat[,i.test]
.enet[,i.test] <- X.test %x*Y% enet.mat[,i.test]
.lasso[,i.test] <- X.test %x*’, lasso.mat[,i.test]

.ridgel[,i.test] <- X.test %x*) ridge.mat[,i.test]

o ST ST T B B

MSE <- matrix(0, nr = N.Sim, nc = 6)

for(i.mse in 1:N.Sim){

MSE[i.mse,1] <- sum((y.ols[,i.mse]-y.test)”~2)/200 #OLS
MSE[i.mse,2] <- sum((y.ridgel,i.mse]-y.test)”2)/200 #ridge
MSE[i.mse,3] <- sum((y.dlasso[,i.mse]l-y.test)~2)/200 #DLASSO
MSE[i.mse,4] <- sum((y.lasso[,i.mse]-y.test)~2)/200 #lasso

N
|

MSE[i.mse,5] sum((y.enet[,i.mse]-y.test)~2)/200 #enet
MSE[i.mse,6] <- sum((y.scad[,i.mse]-y.test)~2)/200 #scad

}

colnames (MSE)<- c("OLS","Ridge","DLASSO","LASSQ","ENET","SCAD")

boxplot (MSE,ylim = c(2,22))



LgLﬁLJ)L5L24AU)93|L5ng;? AY

MSE.beta <- matrix(0, nr = N.Sim, nc = 6)

S.X <= cov(X)

for(i.mse.beta in 1:N.Sim){

MSE.beta[i.mse.beta,1] <- t(0LS.mat[,i.mse.betal-beta)%*%S.X%*%
(OLS.mat[,i.mse.beta]-beta)#0LS

MSE.betal[i.mse.beta,2] <- t(ridge.mat[,i.mse.betal-beta)%*%S.X%*%
(ridge.mat[,i.mse.betal-beta) #ridge

MSE.betal[i.mse.beta,3] <- t(DLASSO.mat[,i.mse.betal-beta)%*%S.X%*x%
(DLASSO.mat[,i.mse.beta]-beta) #DLASSO

MSE.betal[i.mse.beta,4] <- t(lasso.mat[,i.mse.betal]-beta)%*%S.X%*%
(lasso.mat[,i.mse.beta]-beta) #lasso

MSE.betal[i.mse.beta,5] <- t(enet.mat[,i.mse.betal]-beta)¥%*x%S.X%*%
(enet.mat[,i.mse.beta]-beta) #enet

MSE.betal[i.mse.beta,6] <- t(SCAD.mat[,i.mse.betal-beta)*%S.X%*%
(SCAD.mat[,i.mse.betal-beta) #scad

}

colnames (MSE.beta)<- c("OLS","Ridge","DLASSQO","LASSO","ENET","SCAD")
boxplot (MSE.beta,ylim = c(0,20))

)Y USSS

n = 2000

t

numeric(n)

for(i in 1:n){

t[i] = (i - 0.5)/n

}

f = function(x)

sqrt (x* (1-x))*sin((2.1*pi)/(x+0.05))
f <- Vectorize(f)

f.t = matrix(f(t),nc = 1)

plot(t,f.t,type = "1",xlab = "t", ylab = "f")
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library (mvtnorm)
library(DLASSO)

library(KernSmooth)

n = 100

N.sim = 1000

beta = matrix(c(1.5,2,3,-5,4),nc 1)

mu = c(-2,1,2,3,2)

Sigma = matrix(c(0.81,0.4,0.3,-0.2,-0.1,0.4,2.25,0.4,0.3,-0.2,
0.3,0.4,1,0.4,0.3,-0.2,0.3,0.4,0.64,0.4,
-0.1,-0.2,0.3,0.4,0.49), nr = 5 , nc = 5 , byrow = TRUE)

X

rmvnorm(n,mean = mu, sigma = Sigma)

t = numeric(n)

for(i in 1:n){

tfil = (i - 0.5)/n %}

f = function(x)

sqrt (x*(1-x))*sin((2.1%pi)/(x+0.05))
f <- Vectorize(f)

1)

f.t = matrix(f(t) ,nc

V = matrix(0, nr = n, nc = n)
for(i in 1:n){

for(j in 1:n){

V[i,jl = (1/n)"(abs(i-j)+1) } }

sigma.e = 0.01

5.V = sigma.e *x V
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mu.e = rep(0,n)

[oN
I

c(0.8873,-0.3099,-0.2464,-0.1901,-0.1409)
length(d) -1

=]
I

I.nm <- diag(1l,n-m,n-m)
D = matrix(0,nr = (n-m), nc = n)
for(i in 1:(n-m)){

D[i,i:(i+m)] <- d }

DLS.mat <- DDLASSO.mat <- matrix(O,nr = p,nc = N.sim)
e.DLS <- e.DDLASSO <- matrix(0O,nr = n, nc = N.sim)

for(i.sim in 1:N.sim){

e = matrix(rmvnorm(1l,mu.e,S.V),nc 1)

y = Xl*hbeta + £.t + e

o
I

D %*% y
X.D =D %x% X

<
(W)}
Il

D %x% S.V %x)% t(D)

(@]
(]
Il

t (X.D) %*%solve(V.D)%*%X.D
DLS.mat[,i.sim] = solve(C.D)%x*%t(X.D)%*%solve(V.D)%*%y.D

dLasso = dlasso(x=X.D,y=y.D,adp = FALSE , s = 0.01)
DDLASSO.mat[,i.sim] = coef(dLasso)[,4]

e.DLS[,i.sim] <- y - X¥%*J)DLS.mat[,i.sim]
e.DDLASSO([,i.sim] <- y - X¥%*%DDLASSO.mat[,i.sim] }

R.DLS <- R.DDLASSO <- numeric(N.sim)

for(i.sim in 1:N.sim){

R.DLS[i.sim] <- t(DLS.mat[,i.sim]-beta)%*%(DLS.mat[,i.sim]-beta)
R.DDLASSO[i.sim] <- t(DDLASSO.mat[,i.sim]-beta)?%*%(DDLASSO.mat[,i.sim]-beta)}
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R<-cbind (R.DLS,R.DDLASSO)
colnames(R)<- c("DGLSE", "DDLASSO")
boxplot (R)

library(mvtnorm)
library(DLASSO)

library(KernSmooth)

n = 2000

p=>5

beta = matrix(c(1.5,2,3,-5,4),nc = 1)
mu = c(-2,1,2,3,2)

Sigma = matrix(c(0.81,0.4,0.3,-0.2,-0.1,
0.4,2.25,0.4,0.3,-0.2,
0.3,0.4,1,0.4,0.3,
-0.2,0.3,0.4,0.64,0.4,
-0.1,-0.2,0.3,0.4,0.49),

nr =5, nc =5 , byrow = TRUE)

X = rmvnorm(n,mean = mu, sigma = Sigma)

t

numeric(n)

for(i in 1:n){

t[i] = (i - 0.5)/n }

f = function(x)

sqrt (x*(1-x) ) *sin((2.1*pi)/(x+0.05))
f <- Vectorize(f)

f.t = matrix(f(t),nc = 1)

V = matrix(0, nr = n, nc = n)

for(i in 1:n){

YL¥ S
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for(j in 1:n){
V[i,j]l = (1/n)~(abs(i-j)+1) } }

sigma.e = 0.01
5.V = sigma.e *x V

mu.e = rep(0,n)

d

c(0.8873,-0.3099,-0.2464,-0.1901,-0.1409)

m = length(d) -1

I.nm <- diag(1l,n-m,n-m)

D = matrix(0,nr = (n-m), nc = n)
for(i in 1:(n-m)){

D[i,i:(i+m)] <- d }

e = matrix(rmvnorm(l,mu.e,S.V),nc = 1)

y = Xl*hbeta + £.t + e

y.D =D %*h y

.D =D ¥*} X
V.D = D %x% S.V %x*% t(D)
C.D = t(X.D)%*%solve(V.D)%*%X.D
DLS = solve(C.D)%x*%t(X.D)%x*%solve(V.D)%x*%y.D

dLasso = dlasso(x=X.D,y=y.D,adp = FALSE , s = 0.01)
DDLASSO = coef(dLasso)[,4]

e.DLS <- y - X)*%DLS.mat[,i.sim]
e.DDLASSO <- y - X%+*)%DDLASSO.mat[,i.sim]

x <- as.matrix(seq(0,1,length = n))
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y.DLS <- as.matrix(e.DLS[,1])

plot(x,y.DLS, xlab = " ", ylab = " ")

fit.DLS <- locpoly(x,y.DLS,bandwidth = dpill(x,y),degree = 1)

plot(fit.DLS, type = "1", xlab =" ", ylab =" ")

y .DDLASSO <- as.matrix(e.DDLASSO[,1])
plot(x,y.DDLASSO, xlab = " ", ylab = " ")

fit .DDLASSO <- locpoly(x,y.DDLASSO,bandwidth = dpill(x,y),degree = 1)
plot(fit.DDLASSO, type = "1", xlab =" ", ylab =" ")

V.¥ Jgue

library(lasso2)
data("Prostate")

summary (Prostate)
Y.foV.FflrJgus

library(lasso2)
library (DLASSO)
library(glmnet)
library(msgps)

library(ncvreg)

data("Prostate")

summary (Prostate)

attach(Prostate)
prostate = as.data.frame(Prostate)

prostate[,1:8] = scale(prostate[,1:8])
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prostate[,9] = scale(prostate[,9],scale = FALSE)

as.matrix(prostatel[,-9])

i
I

as.matrix(prostatel[,9])

<
I

dLasso = dlasso(x,y, adp = FALSE, s = 0.001)
AIC.dlasso = dLasso[which(dLasso[,3] == min(dLasso[,3])),3]

BIC.dlasso = dLasso[which(dLasso[,5] =

min(dLasso[,5])),5]
AIC.dlasso

BIC.dlasso

DLASSO = coef(dLasso) [,2]

DLASSO

fit.lasso <- glmnet(x, y, family="gaussian", alpha=1)
fit.lasso.cv <- cv.glmnet(x, y, type.measure="mse", alpha=1,
family="gaussian")

lasso = coef(fit.lasso,s = fit.lasso.cv$lambda.min)

lasso

tLL <- fit.lasso$nulldev - deviance(fit.lasso)
k <- fit.lasso$df

n <- fit.lasso$nobs

AICc <- -tLL+2xk+2xkx*(k+1)/(n-k-1)

min(AICc)

BIC<-log(n)*k - tLL
min(BIC)

y = as.vector(y)
enet=msgps (x,y,penalty="enet",alpha=0.001)

summary (enet)
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enet=coef (enet) [-1,4]

enet

scad = cv.ncvreg(x,y,penalty = "SCAD")
SCAD<-ncvreg(x,y,penalty = "SCAD",lambda = scad$lambda.min)$betal-1]
summary (scad)

SCAD
D.Fgf.F sl Jous

library(lasso2)
library(DLASSO)
library(glmnet)
library(msgps)

library(ncvreg)

data("Prostate")

summary (Prostate)

attach(Prostate)
prostate = as.data.frame(Prostate)
prostate[,1:8] = scale(prostate[,1:8])

prostate[,9] = scale(prostate[,9],scale = FALSE)

x = as.matrix(prostatel[,-9])

y = as.matrix(prostatel[,9])

dLasso = dlasso(x,y, adp = FALSE, s = 1)

AIC.dlasso = dLasso[which(dLasso[,3] == min(dLasso[,3])),3]

BIC.dlasso = dLasso[which(dLassol[,5] min(dLasso[,5])),5]
AIC.dlasso

BIC.dlasso

DLASSO = coef(dLasso) [,2]

DLASSO
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ridge=cv.glmnet(x,y,alpha = 0)

ridge = coef(ridge,s = ridge$lambda.min) [-1]

tLL <- ridge$nulldev - deviance(ridge)
k <- fit.lasso$df

n <- fit.lasso$nobs

AICc <- -tLL+2xk+2xk*(k+1)/(n-k-1)
min(AICc)

BIC<-log(n)*k - tLL
min (BIC)

ridge
O.FofF.F s ]Jous

library(lasso2)
library(DLASSO)
library(glmnet)
library(msgps)

library(ncvreg)

data("Prostate")

summary (Prostate)

attach(Prostate)
prostate = as.data.frame(Prostate)
prostate[,1:8] = scale(prostate[,1:8])

prostate[,9] = scale(prostate[,9],scale = FALSE)

>
Il

as.matrix(prostatel[,-9])

as.matrix(prostatel[,9])

<
Il
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dLasso = dlasso(x,y, adp = FALSE, s = 100)

AIC.dlasso = dLasso[which(dLasso[,3] == min(dLasso[,3])),3]
BIC.dlasso = dLasso[which(dLasso[,5] == min(dLasso[,5])),5]
AIC.dlasso
BIC.dlasso

DLASSO = coef(dLasso) [,2]
DLASSO

ols = lm(y ~ x -1)
ols

AIC(ols)

BIC(ols)

A¥ Jgue

setwd("E:/R")
library(haven)
library(latex2exp)
library(DLASSO)

library(msgps)

devtools::install_github('stefano-meschiari/latex2exp')

mroz <- read_dta("mroz.dta")

attach(mroz)

data = as.data.frame(subset(mroz, inlf == 1))

data$wc <- ifelse(data$educ > 12,1,0)

data$hc <- ifelse(data$huseduc > 12,1,0)

attach(data)

data.new <- subset(data, select= c(hours,age,nwifeinc,kidslt6,kidsge6b,

exper,unem,mtr,wc,hc))
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n <- nrow(data.new)

p <- ncol(data.new)-2

[oH
Il

c(0.9302,-0.1965,-0.1728,-0.1506,-0.1299,-0.1107,-0.0930,-0.0768)

m = length(d) -1
I.nm <- diag(1l,n-m,n-m)
D = matrix(0,nr = (n-m), nc = n)

for(i in 1:(n-m)){

D[i,i:(i+m)] <- 4d

}
y = data.new$hours
X = as.matrix(data.new[,-c(1,3)])

y.D =D %*h y
X.D =D %x% X

colnames(X.D) <- c("age","k5","k618","exper","unem","mtr","wc","hc")

colnames(y.D) <- "hours"

B.D = solve(t(X.D)%*%M %x*}% X.D)%*ht (X.D)%*%M %xlky.D

B.LSO = msgps(X.D,y.D,alpha = 0)
B.LSO=coef (B.LS0) [-1,4]

dLasso = dlasso(X.D,y.D, adp = FALSE, s = 0.001)
B.DLSO = coef(dLasso) [, 2]
d = ¢(0.9200,-0.2238,-0.1925,-0.1635,-0.1369,-0.1926,-0.0906)

#d=c(0.9302,-0.1965,0.1728,-0.1506,-0.1299,-0.1107,-0.0930,-0.0768)

=]
I

length(d) -1
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alpha=0.05

N.cv<-500

k<-10 #k-fold cross validation
PE.D.mat=PE.LSO.mat=PE.DLSO.mat=matrix(0,nc=k,nr=N.cv)
for(j in 1:N.cv){

data.new$id<-rep(l:k,length=n)
data.new$id<-sample(data.new$id)

list <- 1:k

for(i.cv in 1:k){

train<-subset(data.new, id %in% list[-i.cv])
test<-subset(data.new, id %in’% list[i.cv])

X.train = as.matrix(train[,-c(1,3,11)])
y.train<-as.matrix(train([,1])

n.train <- nrow(X.train)

I.train.nm <- diag(l,n.train-m,n.train-m)

D.train = matrix(0,nr = (n.train-m), nc = n.train)
for(i in 1:(n.train-m)){

D.train[i,i:(i+m)] <- d

}

y.train.D = D.train %*% y.train

X.train.D = D.train %%} X.train
colnames(X.train.D) <- c("age","k5","k618","exper","unem", "mtr","wc","hc")

colnames(y.train.D) <- "hours"

X.test<-as.matrix(test[,-c(1,3,11)])
y.test<-as.matrix(test[,1])

n.test <- nrow(X.test)

D.test = matrix(0,nr = (n.test-m), nc = n.test)
for(i in 1:(n.test-m)){

D.test[i,i:(i+m)] <- d

}

y.test.D = D.test %*} y.test
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X.test.D = D.test %x*J% X.test
colnames(X.test.D) <- c("age","k5","k618","exper", "unem", "mtr","wc","hc")

colnames(y.test.D) <- "hours"

p = ncol(X.train.D)
M.train = I.train.nm

- X.train.D %x*% solve(t(X.train.D)%x*%X.train.D)%*%t(X.train.D)

B.D = solve(t(X.train.D)¥%*%M.train %*% X.train.D)%*%t (X.train.D)%*¥%M.train

Jx%y.train.D

PE.D.mat[j,i.cv]<-drop(t(X.test.D%*)%B.D -y.test.D)%*%(X.test.D%*%B.D -y.test.D))
y.train.D <- as.vector(y.train.D)

B.LSO = msgps(X.train.D,y.train.D,alpha = 0)

B.LSO=coef (B.LS0) [-1,4]

PE.LSO.mat[j,i.cv]<-t(X.test.D)*%B.LSO -y.test.D)

$x%(X.test.D)x%B.LSO -y.test.D)

dLasso = dlasso(X.train.D,y.train.D, adp = FALSE, s = 0.001)

B.DLSO = coef(dLasso) [,2]

PE.DLSO.mat[j,i.cv]<-t(X.test.D%*%B.DLSO -y.test.D)%*%(X.test.D¥%*%B.DLS0 - y.test.
}

}

PE.D=apply(PE.D.mat,1,mean)

PE.LSO.mat=apply(PE.LSO.mat,1,mean)

PE.DLSO=apply(PE.DLSO.mat,1,mean)
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resultl=cbind(mean(PE.D) ,mean(PE.LSO) ,mean(PE.DLSQ))
result2=cbind (sd(PE.D),sd(PE.LS0),sd(PE.DLS0))/sqrt(N.cv)
result=rbind(resultl,result?2)
colnames(result)<-c("FM",6"SM","PT","JS","PR")

rownames (result)<-c("mean","sd")

result[,1]/result
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Abstract

In regression analysis if the number of explanalory variables is lange. estimation of

parameters with least squares method is not relevant and one must use penalized estima-
tors.
On of the most efficient penalized estimators is the LASSO. This estimator is not dif-
ferentiable at zero and hence not normally distributed. In this dissertation we study the
performance of a differentiable LASSO which has asymptotic normal distribution. whit
some simutation studies and real data analyses, we evaluate the performanc of this esti-
mator along with a difference-based differentiable LASSO.

Keywords:Differentiable LASSO Estimator, Difference Estimator,Penalty Function, High
Dimensional Penalized Regression
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