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rm(list=1s())
library(MASS)
library (mvtnorm)
library(sem)

library(semdiag)
set.seed(741392)
### generating data from EV linear model and classical linear model

gen.data <- function(theta, beta, sigma, n){
epsilon <- mvrnorm(l, mu=rep(0,n), Sigma=sigma)
delta <- mvrnorm(l,mu=rep(0,n), Sigma=diag(n))
#epsilon <- as.vector(rmvt(l, sigma=sigma, df=3))
real.cov <- rnorm(n)

y <- theta + beta*real.cov + epsilon

4
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error.cov <- real.cov + delta
data <- data.frame(cbind(real.cov, error.cov, y))

return(data)

}

HHAHHHHH AR

### To set real values for parameters

theta <- -1
beta <- 2
real.coef <- c(theta, beta)
n <- 100 # 200, 300
a <- -1/(n-1)
sigma <- a*matrix(rep(l,n*n), ncol=n)
diag(sigma) <- rep(1,n)

# data <- gen.data(theta=theta, beta=beta, sigma=sigma, n=n)

AR
#### The main function to compute mse and bias for the estimators
MSE <- function(theta, beta, sigma, n, B){

est.ev <- est.ignor <- est.real <- matrix(NA, ncol=2, nrow=B)

for (i in 1:B){
data <- gen.data(theta=theta, beta=beta, sigma=sigma, n=n)
x <- data$real.cov
xi <- data$error.cov
y <- data$y
#H##
fit.real.cov <- 1m(y~x)
est.realli,] <- fit.real.cov$coeff
HH##
fit.ignor.error <- Im(y~xi)
est.ignor[i,] <- fit.ignor.error$coeff

Hit#
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data.ev <- data.frame(xi,y)
eqns <- specifyEquations(covs="x", text="

y = thetaxIntercept + betaxx

xi = 1x%x
V(y) = sig
V(xi) =1
V(x) = phi
")

#

model .EV <- sem(eqns, data=data.ev, raw=TRUE,
fixed.x="Intercept")

est.ev[i,] <- model.EV$coeff[1:2]

+

FHEH R R
### Extracting the results
B <- 200 ## number of iteration to generate datasets for computing MSE
res <- MSE(theta=theta, beta=beta, sigma=sigma, n=n, B=B)
## Computing the Bias of regression parameters
Bias.real.coef <- apply(res$est.real,2,mean)-real.coef
Bias.ignor.coef <- apply(res$est.ignor,2,mean)-real.coef

Bias.ev.coef <- apply(res$est.ev,2,mean)-real.coef

Bias.real.coef
Bias.ignor.coef

Bias.ev.coef

## Computing the MSE of regression parameters

MSE.real.coef <- apply((res$est.real-matrix(real.coef, nrow=B,
ncol=2, byrow=TRUE))~2,2,mean)
MSE.ignor.coef <- apply((res$est.ignor-matrix(real.coef, nrow=B,
ncol=2, byrow=TRUE))~2,2,mean)

MSE.ev.coef <- apply((res$est.ev-matrix(real.coef, nrow=B,
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ncol=2, byrow=TRUE)) 2,2,mean)

MSE.real.coef
MSE.ignor.coef
MSE.ev.coef



Aabstract

Some basic properties for negatively superadditive dependent (NSD) random variables
are presented, such as the Rosenthal-type inequality and the Kolmogorov-type exponen-
tial inequality. Using these properties, we further study the complete convergence for
weighted sums of NSD random variables, which generalizes and improves some corre-
sponding ones for independent random variables and negatively associated random vari-
ables. Some sufficient conditions to prove the complete convergence for weighted sums
of NSD random variables are provided. As an application, the complete consistency of
LS estimators in the EV regression model with NSD errors is investigated under mild con-
ditions, which generalizes and improves the corresponding one for negatively associated
random variables. Finally, we will evaluate theoretical results with the simulation study.

Keywords: Negatively superadditive dependent random variables, Complete conver-
gence, Complete consistency, EV regression model, Rosenthal-type inequality, Kolmogorov-
type exponential inequality
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