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Sigma <- matrix(c(1,0,0,10),nrow=2)

y <= x <- seq(-3, 3, length= 50)
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f <- function(x,y) {

z <- ((det(Sigma)~(-0.5))/(2xpi)) * exp(-(0.5) * (x72 + 0.1%xy"2))}
z <- outer(x, y, f)
persp(x,y,z,theta=45,phi=30,expand=0.6,1theta=120,shade=0.75,
ticktype = "detailed", xlab = "X", ylab = "Y", zlab = "f(x, y)")
library(lattice)

contourplot(z)
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f <- function(x,y) {

z <= (((det(Sigma)~(-0.5))* gamma(5/2))/((3*pi)*gamma(3/2)))
x*((1+ ((x72 + 0.1xy~2)/3))~(-5/2))}

z <- outer(x, y, f)

persp(x,y,z,theta=45,phi=30, expand=0.6,1theta=120,shade=0.75,

ticktype = "detailed", xlab = "X", ylab = "Y", zlab = "f(x, y)")

library(lattice)

contourplot(z)
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f <- function(x,y) {

z <= (((det(Sigma)~(-0.5))* gamma(3/2))/((pi)*gamma(1/2)))
*((1+ (x72 + 0.1xy"2))~(-3/2))}

z <- outer(x, y, f)

persp(x,y,z,theta=45,phi=30, expand=0.6,1theta=120,shade=0.75,
ticktype = "detailed", xlab = "X", ylab = "Y", zlab = "f(x, y)")
library(lattice)

contourplot(z)
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f <- function(x,y) {

z <- ((det(8igma)~(-0.5))*1/(2%pi)~(-1)) * (exp(-.5 * (x72

+ 0.1xy72))/((1+exp(-.5 * (x72 + 0.1*xy"2)))"2))}

z <- outer(x, y, f)
persp(x,y,z,theta=45,phi=30,expand=0.6,1theta=120,shade=0.75,
ticktype = "detailed", xlab = "X", ylab = "Y", zlab = "f(x, y)")
library(lattice)

contourplot(z)
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f <- function(x,y) {

z <= (((det(Sigma)~(-0.5))*3*gamma(1)*(37(1/3)))/((2xpi)

xgamma (1/3))) * exp(-(3/2) * ((x72 + 0.1xy"2)"3))}

z <- outer(x, y, f)

persp(x,y,z,theta=45,phi=30, expand=0.6,1theta=120,shade=0.75,
ticktype = "detailed", xlab = "X", ylab = "Y", zlab = "f(x, y)")
library(lattice)

contourplot(z)

um,;oﬂ;;,oj;j:,tf@)sﬁ;\;Lsu@mjgtifduéu,bygrm;\ﬁ Py g

r.“..fdo oalul R)‘jﬁ‘rf o Jf) LSLA‘)):\AA’J )\

f <- function(x,y) {

z <= (((det(Sigma)~(-0.5))*gamma(1)*3)/((2*pi)*gamma(1)))



AKAY%

* exp(-(3/2) * (x72 + 0.1*%y"2))}

z <- outer(x, y, f)
persp(x,y,z,theta=45,phi=30,expand=0.6,1theta=120,shade=0.75,
ticktype = "detailed", xlab = "X", ylab = "Y", zlab = "f(x, y)")
library(lattice)

contourplot(z)
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f <- function(x,y) {

z <- (((det(Sigma)~(-0.5))*(0.5)*gamma(1)*2)/((2*pi)*gamma(2)))
x exp(-((sqrt(2))/2) * ((x72 + 0.1xy"2)~(1/2)))}

z <- outer(x, y, f)

persp(x,y,z,theta=45,phi=30, expand=0.6,1theta=120,shade=0.75,
ticktype = "detailed", xlab = "X", ylab = "Y", zlab = "f(x, y)")
library(lattice)

contourplot(z)
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f <- function(x,y) {
z <= (1/(2%pi)) * exp(-.5 * (x72 + y~2))}
z <- outer(x, y, f)

persp(x,y,z,theta=45,phi=30, expand=0.6,1theta=120,shade=0.75,
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ticktype = "detailed", xlab = "X", ylab = "Y", zlab = "f(x, y)")
library(lattice)

contourplot(z)
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set.seed(1234)
library(mvtnorm)

p =15 # or 50

bound <- seq(0,5,0.005)

1t <-length(bound)

c=p-5 # and 0<c<=p-4
sigma2 <- 1 # or 4 or 100
sigma <- sigma2+*diag(p)
gamma <- function(X){

for (i in 1:p){

if (X[i]<0){

X[i]l= -X[i]}

else{X[i]=0}}

return(X)}

r <- function(X){X/(1+X"2)}
curve(r,0,5)

g <- function(X){

H <- as.vector ((t(X)%*%X))
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L <- (-cxsigma2x((r(H)/H)*X))
return(L)
}
f=numeric(lt*p)
H<-theta <-matrix(f,lt,p,byrow=T)
a=numeric(ltx*1t)
Loss.S <-Loss.N <-matrix(a,lt,lt,byrow=T)
for(i in 1:1t){
thetai <- c(bound[i],rep(0,p-1))# or thetai <- c(rep((bound[i]/(sqrt(p))),p))
x <- as.vector(rmvnorm(l, mean=thetai, sigma=sigma))
H[i,l<-x
theta[i,] <-thetai}
loss.S=loss.N=numeric(lt)
for(j in 1:1t){
for(i in 1:1t){
A <- as.vector(H[i,] + gamma(H[i,])+ g(H[i,])-thetalj,])
Al <- as.vector(H[i,] + gamma(H[i,])-thetalj,])
loss.S[i] <- as.vector((t(A))%x%(A))
loss.N[i]<- as.vector((t(A1))%*%(A1))
}
Loss.S[j,] <-loss.S

Loss.N[j,] <-loss.N
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Risk.S <- rowMeans(Loss.S)
Risk.N <- rowMeans(Loss.N)
mean (Risk.S)
mean (Risk.N)

DeltaR <- mean(Risk.S)-mean(Risk.N)

Sl 5 2 &u)w;;\uduy\;ﬁ o pblies 13 505 sy Sl V0
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matplot(bound, cbind(Risk.S,Risk.N),type="1",col = c("1","1")
,Xxlab=expression(paste("||",theta, "|[")),ylab="Risk")

#matplot (bound, cbind(Risk.S,Risk.N),type="1", pch=1)
legend("topright", c("Shrinkage estimator", "Natural estimator"),
col = c("1","1"),1ty=c(1,2), merge = TRUE)

plot(bound,Risk.S,col="blue",type="1",ylim=range(c(Risk.S,Risk.N))
,Xxlab=expression(paste("||",theta, "|[")),ylab="Risk")

par (new=T)

plot(bound,Risk.N,col="red",type="1",ylim=range(c(Risk.S,Risk.N)),
axes = FALSE, xlab = "", ylab = "")

legend("topright", c("Shrinkage estimator", "Natural estimator"),

col = c("4","2"),1ty=c(1,1), merge = TRUE)
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USairpollution = matrix(c(46, 47.6, 44, 116, 8.8, 33.36, 135,
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11, 56.8, 46, 244, 8.9, 7.77, 58, 24, 61.5, 368, 497, 9.1, 48.34,
115, 47, 55.0, 625, 905, 9.6, 41.31, 111, 11, 47.1, 391, 463, 12.4,
36.11, 166, 31, 55.2, 35, 71, 6.5, 40.75, 148, 23, 54.0, 462, 453,
7.1, 39.04, 132, 26, 51.5, 266, 540, 8.6, 37.01, 134, 9, 66.2, 641,
844, 10.9, 35.94, 78, 17, 51.9, 454, 515, 9.0, 12.95, 86, 17, 49.0,
104, 201, 11.2, 30.85, 103, 56, 49.1, 412, 158, 9.0, 43.37, 127, 10,
68.9, 721, 1233, 10.8, 48.19, 103, 28, 52.3, 361, 746, 9.7, 38.74, 121,
14, 68.4, 136,529, 8.8, 54.47, 116, 14, 54.5, 381, 507, 10.0, 37.00,
99, 13, 61.0, 91, 132, 8.2, 48.52, 100, 30, 55.6, 291, 593, 8.3,
43.11, 123, 10, 61.6, 337, 624, 9.2, 49.10, 105, 10, 75.5, 207, 335,
9.0, 59.80, 128, 16, 45.7, 569, 717, 11.8, 29.07, 123, 29, 43.5, 699,
744, 10.6, 25.94, 137, 18, 59.4, 275, 448, 7.9, 46.00, 119, 9, 68.3,
204, 361, 8.4, 56.77, 113, 31, 59.3, 96, 308, 10.6, 44.68, 116, 14,
51.5, 181, 347, 10.9, 30.18, 98, 10, 70.3, 213, 582, 6.0, 7.05, 36,
61, 50.4, 347, 520, 9.4, 36.22, 147, 94, 50.0, 343, 179, 10.6, 42.75,
125, 26, 57.8, 197, 299, 7.6, 42.59, 115, 28, 51.0, 137, 176, 8.7,
15.17, 89, 12, 56.7, 453, 716, 8.7, 20.66, 67, 29, 51.1, 379, 531,
9.4, 38.79, 164, 56, 55.9, 775, 622, 9.5, 35.89, 105, 29, 57.3, 434,
757, 9.3, 38.89, 111, 8, 56.6, 125, 277, 12.7, 30.58, 82, 36, 54.0,
80, 80, 9.0, 40.25,114),37,byrow=T)
cities = c("Albany", "Albuquerque", "Atlanta", "Baltimore", "Buffalo",
"Charleston", "Cincinnati", "Columbus", "Dallas", "Denver", "Des Moines",
"Hartford", "Houston", "Indianapolis", "Jacksonville", "Kansas City",

"Little Rock", "Louisville","Memphis",
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"Miami","Milwaukee","Minneapolis","Nashville",'"New Orleans", "Norfolk",
"Omaha", "Phoenix","Pittsburgh", "Providence","Richmond",
"Salt Lake City","San Francisco",'"Seattle","St. Louis","Washington",
"Wichita","Wilmington")
variables = c("S02","temp","manu","popul","wind","precip","predays")

colnames(USairpollution) = variables

rownames (USairpollution)= cities

)aﬂjdu)}:w;j\j‘dj\.xe-); ovuTw.sm;quwd\ﬁ AY e

V:S@ oalau! R)‘f‘ff’

set.seed(1234)

xbar <- colMeans(x)

X=xbar

p=length(X)

c=p-6 # or p-5 or p-4 and 0<c<=p-4
sigma2 <- 1 # or 4 or 100 or 1000
gamma <- function(X){

for (i in 1:p){

if (X[i1<0){

X[i]l= -X[i]}

else{X[i]=0}}

return(X)}

r <- function(X){-((X"2)/((10)715))}

rplus <- function(X){
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if (X<0){

X=-X}

else{X}

return(X)}

g <- function(X){

H <- as.vector ((t(X)%*%X))

L <- (-c*sigma2*((rplus(r(H))/H)*X))
return(L)}

delta.S <- X + gamma(X)+ g(X)
delta.N <- X + gamma(X)
as.character(delta.S)

as.character(delta.N)
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