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rm(list=1s())
library (MASS)
set.seed(2314)
Hit#i#

n = 80
-1/(n-1)

a

M

diag(M) = rep(l,n)
eigen(M)$values
H#H##

#x = rnorm(n,0,2)
x=rt(n,3)

g = sin(2%pi*x)

gen.data <- function(n){

a*matrix(rep(1,n*n), ncol=n)

*e

e 0
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dwd o9y ds bgspo gdas .

#epsilon = mvrnorm(1l, mu=rep(0,n), Sigma=M)
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epsilon = as.vector(rmvt(l, sigma=M, df=3))
y = g + epsilon
return(y)
}
y = gen.data(n=n)
plot(y~x)

B=2
out <- 1list()
esm <- function(B){
for (i in 1:B){
y <- gen.data(n=n)
nonp = ksmooth(x, y, kernel="normal")
xx <- nonp$x

out[[i]] <- nonp$y

}

return(list('xx' = xx, 'out' = out))

}

natije <- esm(B=2)

HHHH#H

nonpl = ksmooth(x, y, kernel="normal")
nonp2 = ksmooth(x, y, kernel="normal")
nonp3 = ksmooth(x, y, kernel="normal")
plot ()

lines(nonpl, 1lty=2)
lines(nonp2, 1lty=2)
lines(nonp3, 1lty=2)

lines(natije$xx, (sin(2*pi*(natije$xx))),col="red")

legend ("topleft",c("true variable","estimate variable"),lwd=1,1ty=c(1,4),col=c("r
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library (MASS)
library(locfit)



library(mvtnorm)
set.seed(2314)
HHHHHH

n = 120

-1/(n-1)

a*matrix(rep(l,n*n), ncol=n)

a

M

diag(M) = rep(1,n)

eigen(M)$values
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locfit_simdata = function(f,Sig,n,h,deg,xlo,xhi){

x = runif(n,xlo,xhi)

y = £(x) + mvrnorm(1l, mu=rep(0,n), Sigma=Sig)

#y = £(x) + as.vector(rmvt(1l, sigma=Sig, df=3)) # replace it with mvrnorm
locfitfit = locfit(y~x, alpha=c(0,h), deg=deg, maxk=1000)
alphamat = matrix(0,ncol=2,nrow=30)

alphamat[,2] = (1.27(seq(80)-30))*2%(xhi-x10)

gcvs = gevplot(y~x, alpha=alphamat,deg=deg,maxk=1000)

optband = max(gcvs$alphalgcvs$values == min(gcvs$values),2])
locfitopt = locfit(y~x,alpha=c(0,optband),deg=deg,maxk=1000)

xg = seq(xlo,xhi,length=1000)
plot(x,y,xlab="x",ylab="y",pch=16,cex=0.5,col=rgh(0.7,0.7,0.7),
main="Local fitting of nonparametric function f")

lines(xg,f (xg),col=2,1wd=3)

# lines(xg,predict(locfitfit,newdata=xg),col=3,1lwd=3)
lines(xg,predict(locfitopt,newdata=xg),col=4,1lwd=3)
legend(xhi,min(y) ,legend=c(expression(f),

paste("estimate using gcv optimal h = ",round(optband,3))),
col=c(2,4),1lwd=2,bty="n",cex=.7,yjust=0,xjust=1)

# mtext(paste("degree=",deg,", n=",n,",sigma=",sigma,sep=""),line=1,
# adj=0,cex=1.3)

list (y=y)

}

par (mfrow=c(2,1))

f1 = function(x){sqrt(x*(1-x))*sin((2.1*pi)/(x+0.2))}
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yl=locfit_simdata(f1l,Sig=M,n=n,h=0.2,deg=1,x10=0,xhi=1)
f2 = function(x){x + 5*exp(-4*x~2)}
y2=locfit_simdata(f2,Sig=M,n=n,h=0.2,deg=1,xlo=-1,xhi=1)
HAHBH B HAH B HAHBHHAHBH RS

#### computing mise of estimators

fit.x <- seq(0,1,length.out=120)

fit.x

deg=1

h=0.2

locfitfit = locfit(y1$y~x, alpha=c(0,h), deg=deg, maxk=1000)
predict(locfitfit,fit.x)

g.hat <- predict(locfitfit,fit.x)

g.real <- f1(fit.x)

mean((g.hat-g.real)~2)

fit.x <- seq(0,1,length.out=120)

fit.x

locfitfit = locfit(y2$y~x, alpha=c(0,h), deg=deg, maxk=1000)
predict(locfitfit,fit.x)

g.hat <- predict(locfitfit,fit.x)

g.real <- f2(fit.x)

mean((g.hat-g.real)~2)



Abstract

Independence and dependence properties of random variables play a basic role in statistics
and probability. In most situations, the random variables are not independent. Hence, we
should study and use the different measures of dependence between random variables. In
this thesis, particularly, we focus on negatively superadditive-dependence (NSD) structure
and its applications. Moment inequalities could be used in many applications of proba-
bility, e.g. finding lower or upper bounds for moments which their exact values are not
known. Two useful moment inequalities for NSD random variables are Rosenthal-type
maximal and Kolmogorov-type exponential inequalities. In this thesis, by using the men-
tioned inequalities, we re-introduce the complete convergence of arrays of row-wise NSD
random variables and the complete consistency for the estimator of nonparametric regres-
sion model based on NSD errors. Then, we examine the performance of theoretical results
by a simulation study.

Keywords: Negatively superadditive-dependent random variables, Rosenthal-type maxi-
mal inequality, Kolmogrov-type exponential inequality, complete convergence, complete
consistency.
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