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HESHHH AR R Model T

rm(list=1s())

library(mvtnorm)

library (MASS)

set.seed(8888)
Beta_ 0 = 1 ; Beta_1 = 2

n =1000

ro = -.5

cov.0 = ro * sqrt(1*16)
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R <- matrix(c(1, cov.0, cov.0, 16),

nrow = 2, ncol = 2)

mu <- c(X =0, Y =0)

X2_1s= X2_lad= X2_huber=c()

# Make loop to find the Statistics

rep=1000

for(rr in 1:rep){

YZ <- rmvnorm(n, mean = mu, sigma = R)

u = runif(n)

ittt Y First model (I)

x=5=x*xnu

Hi i Second model (II)

#x = c(); for (t in 1:n) { x[t] = sin(2*t) + 1.5 * ult]}

#HHHHHHHHH R HHH SR H B 4#H Generate Linear model with NSD errors

e = YZ[,1]1+YZ[,2]
y = Beta_0 + Beta_1l * x + e
#plot (x,y)

#fit <- fitdistr(y, densfun="normal")

#fit

#hist(y, pch=20, breaks=13, prob=TRUE, main="" , xlab = "Normal Distribution")
#curve (dnorm(x, fit$estimate[1], fit$estimate[2]), col="red", lwd=2, add=T)

#par (mfrow=c(1,1))

HEHHHHASHH B HRRHHHE LS

fit.1ls

Im(y~x)

var.ls = var(predict(fit.1ls)-y)
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resi<-predict(fit.ls)-y
#fit <- fitdistr(resl, densfun="normal")
#fit

#hist(resl, pch=20, breaks=13, prob=TRUE, main="(a) Histogram of LS Residuals",

xlab = "Model I")

#curve (dnorm(x, fit$estimate[1], fitPestimate[2]), col="red", lwd=2, add=T)

HE#HHHHSH R A HERH#H LAD

library(Lipack)
fit.lad

lad(y~x, method = "EM")

var.lad = var(predict(fit.lad)-y)

res2<-predict(fit.lad)-y
#fit <- fitdistr(res2, densfun="normal")
#fit

#hist (res2, pch=20, breaks=13, prob=TRUE, main="(a) Histogram of LAD Residuals",

xlab = "Model I")

#curve(dnorm(x, fit$estimate[1], fit$estimate[2]), col="red", lwd=2, add=T)

H#fSHH AR A Huber

fit.huber <- rlm(y~x, scale.est = "Huber", method = "M")

var.huber = var(predict(fit.huber)-y)

res3<-predict (fit.huber)-y
#fit <- fitdistr(res3, densfun="normal")
#fit

#hist (res3, pch=20, breaks=13, prob=TRUE, main="(a) Histogram of Huber Residuals",

xlab = "Model I")

#curve (dnorm(x, fit$estimate[1], fitPestimate[2]), col="red", lwd=2, add=T)
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##HHHHHHHH R another way of lad
#library("quantreg")
#fit.lad2 <- rq(y ~ x)

H##HHH R BRI ecdf plots Figure 3

#par (mfrow=c(1,1))

#plot (ecdf (e), xlab="Random Model I", ylab = "Distribution function", main = "")
#lines(ecdf (resl), col = 2)
#lines(ecdf (res2), col = 3)
#lines(ecdf (res3), col = 4)

#legend("bottomright", c("NSD errors", "LS Residuals","LAD Residuals",

"Huber Residuals"), col=c(1,2,3,4),

# lty= 1:4, cex = 0.55)

HESH Y Mn Functions

Mn.ls <- sum((y-Beta_O-Beta_1*x)~2)/2-sum((y-fit.ls$coefficients[1]-fit.

ls$coefficients[2]*x)~2)/2

Mn.lad <- sum(abs(y-Beta_O-Beta_1*x))-sum(abs(y-fit.lad$coefficients[1]-fit.

lad$coefficients[2]*x))

wO=y-Beta_0-Beta_1x*x
wl=y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x
B Find the Best k in Huber

MAR = median(abs(predict(fit.huber)-y))  #median absolute residual

k = 1.345 * (MAR/ 0.6745)

Mn.huber <- sum(0.5%((w0~2)*ifelse(abs(w0)<=k,1,0))+
(k*abs (w0)-0.5%(k"~2))*ifelse(abs(w0)>k,1,0))-
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sum(0.5% ((w1~2)*ifelse(abs(wl)<=k,1,0))+

(k*abs(w1)-0.5%(k"2))*ifelse(abs(wl)>k,1,0))

Mn.ls; Mn.lad; Mn.huber

###HRS R Y Sigma

sigma.ls = n”(-1)*sum((y-fit.1ls$coefficients[1]-fit.1ls$coefficients[2]*x)~2)

sigma.lad = n~(-1)*sum((sign(y-fit.lad$coefficients[1]-fit.lad$coefficients[2]*x))"2)

sigma.huber = n~(-1)*sum(((-k*ifelse((y-fit.huber$coefficients[1]-fit.
huber$coefficients[2]*x)< -k,1,0))+
(y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x)*
ifelse(abs(y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x)<=k,1,0)

+kxifelse((y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x)>k,1,0))"2)

#HE#H RS R RS EE Lambda
h=1
lamb.1ls = (2*n*h)~(-1)*sum((y-fit.ls$coefficients[1]

-fit.1s$coefficients[2]*x+h)-(y-fit.ls$coefficients[1]-fit.1ls$coefficients[2]*x-h))

lamb.lad = (2*nxh)~(-1)*sum(sign(y-fit.
lad$coefficients[1]-fit.lad$coefficients[2] *x+h)

-sign(y-fit.1ls$coefficients[1]-fit.ls$coefficients[2]*x-h))

lamb.huber = (2*n*h)~(-1)*sum((-k*xifelse((y-fit.huber$coefficients[1]
-fit.huber$coefficients[2]*x+h)< -k,1,0))+
(y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x+h)
xifelse(abs(y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x+h)<=k,1,0)
+kxifelse((y-fit.huber$coefficients[1]
-fit.huber$coefficients[2]*x+h)>k,1,0)-(~k*ifelse((y-fit.huber$coefficients[1]
-fit.huber$coefficients[2]*x-h)< -k,1,0))+

(y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x-h)
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xifelse(abs(y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x-h)<=k,1,0)

+kxifelse((y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x-h)>k,1,0))

#HHHHSHH SR H SSRGS RS RS R R R R R S
# Model I

H##HRH S R R Figure 4

X2_1s[rr] = 2*xlamb.ls*(1/sigma.ls)*Mn.1ls

X2_lad[rr] = 2*lamb.lad*(1/sigma.lad)*Mn.lad

X2_huber[rr] = 2xlamb.huber*(1/sigma.huber)*Mn.huber

}

par (mfrow=c(1,2))

plot(ecdf (rchisq(rep,2)), xlab="Random Model I", ylab = "Distribution function", main = "")
lines(ecdf (X2_1s), col = 2)

lines(ecdf (X2_lad), col = 3)

lines (ecdf (X2_huber), col = 4)

legend("bottomright", c(expression(chi~2x%(2)), "LS","LAD", "Huber"), col=c(1,2,3,4),

lty= c(1,2,2,1), cex = 0.85)

HESSHHH AR R R density plot

plot(density(X2_huber), col=4, main= "densities plot Model I")
lines(density(rchisq(rep, 2)), col=1)

lines(density(X2_lad), col=3)

lines(density(X2_1s), col=2)

legend("topright", c(expression(chi~2x*(2)),"LS","LAD","Huber"), col=1:4, lwd = 1)

HEHSHHHASHH B HHHA SR H RS R A SRR HEAE Table 2

alpha=0.01
X2.L <- gchisq(alpha/2, df = 2, lower.tail = T)
X2.R <- gchisq(alpha/2, df = 2, lower.tail = F)
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pvalue.ls = length(which(X2_1s<=X2.L))/rep+length(which(X2_1s>=X2.R))/rep
pvalue.lad = length(which(X2_lad<=X2.L))/rep+length(which(X2_lad>=X2.R))/rep

pvalue.huber = length(which(X2_huber<=X2.L))/rep+length(which(X2_huber>=X2.R))/rep

p100.05.II = c(pvalue.ls , pvalue.lad, pvalue.huber)
p100.01.II = c(pvalue.ls , pvalue.lad, pvalue.huber)
p500.05.1II = c(pvalue.ls , pvalue.lad, pvalue.huber)
p500.01.II = c(pvalue.ls , pvalue.lad, pvalue.huber)
p1000.05.I1 = c(pvalue.ls , pvalue.lad, pvalue.huber)
p1000.01.IT = c(pvalue.ls , pvalue.lad, pvalue.huber)
H#HHRH B H A H AR AR

p100.05.1I = c(pvalue.ls , pvalue.lad, pvalue.huber)
p100.01.1I = c(pvalue.ls , pvalue.lad, pvalue.huber)
p500.05.1 = c(pvalue.ls , pvalue.lad, pvalue.huber)
p500.01.1I = c(pvalue.ls , pvalue.lad, pvalue.huber)
p1000.05.I = c(pvalue.ls , pvalue.lad, pvalue.huber)
p1000.01.I = c(pvalue.ls , pvalue.lad, pvalue.huber)

LS.I=c(p100.05.1[1],p100.01.I[1],p500.05.1[1],p500.01.I[1],p1000.05.I[1]
,p1000.01.1[11)
LS.II=c(p100.05.II[1],p100.01.II[1],p500.05.II[1],p500.01.II[1]
,p1000.05.II[1],p1000.01.II[1])

LAD.I=c(p100.05.1[2],p100.01.I[2],p500.05.1[2],p500.01.I[2]
,p1000.05.1[2],p1000.01.I[2])
LAD.II=c(p100.05.II[2],p100.01.I1[2],p500.05.II[2],p500.01.II[2]
,p1000.05.1I1[2],p1000.01.II[2])

Huber.I=c(p100.05.I[3],p100.01.I[3],p500.05.I[3],p500.01.I[3]
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,p1000.05.1[3],p1000.01.1[3])
Huber.II=c(p100.05.I1[3],p100.01.II[3],p500.05.II[3],p500.01.I1I[3]
,p1000.05.II[3],p1000.01.II[3])

table_2 = cbind(rep(c(0.05,0.1), times=3),LS.I,LS.II,LAD.I,LAD.II,Huber.I,,Huber.II)

save(table_2, file = "table2.RData")

library(xtable)

table 2=data.frame(table 2)

xtable(table_2, digits = 3)

H#HBHHHHHHHH R R R R Table 1

out100_1 <- rbind(c(fit.ls$coefficients[1],
fit.lad$coefficients[1],fit.huber$coefficients[1]),
c(fit.ls$coefficients[2],fit.lad$coefficients[2],fit.huber$coefficients[2]),
c(sigma.ls, sigma.lad, sigma.huber),

c(lamb.ls, lamb.lad, lamb.huber))

colnames (out100_1)=c("LS","LAD","Huber")

rownames (out100_1)=c("BO","B1","Sigma2","Lambda")

#save(out100_1, file = "out100_1.Rdata")

out500_1 <- rbind(c(fit.ls$coefficients[1],
fit.lad$coefficients[1],fit.huber$coefficients[1]),
c(fit.ls$coefficients[2],fit.lad$coefficients[2],fit.huber$coefficients[2]),
c(sigma.ls, sigma.lad, sigma.huber),

c(lamb.ls, lamb.lad, lamb.huber))

colnames (out500_1)=c("LS","LAD","Huber")

rownames (out500_1)=c("B0","B1","Sigma2","Lambda")
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save(out500_1, file = "out500_1.Rdata")

out1000_1 <- rbind(c(fit.ls$coefficients[1],
fit.lad$coefficients[1],fit.huber$coefficients[1]),
c(fit.ls$coefficients[2],fit.lad$coefficients([2],
fit.huber$coefficients[2]),

c(sigma.ls, sigma.lad, sigma.huber),

c(lamb.ls, lamb.lad, lamb.huber))

colnames (out1000_1)=c("LS","LAD", "Huber")

rownames (out1000_1)=c("B0","B1","Sigma2","Lambda")

save(out1000_1, file = "out1000_1.Rdata")

HEHHHHH SRR BHHHRASH R A FRAR$HHERS table of results

1s.I=c(out100_1[1,1],0ut500_1[1,1],0ut1000_1[1,1],
out100_1[2,1],0ut500_1[2,1],0ut1000_1[2,1],
out100_1[3,1],0ut500_1[3,1],0ut1000_1[3,1],
out100_1[4,1],0ut500_1[4,1],0ut1000_1[4,1])
1s.II=c(out100_2[1,1],0ut500_2[1,1],0ut1000_2[1,1],
out100_2[2,1],0ut500 2[2,1],0ut1000 2[2,1],
out100_2[3,1],0ut500_2[3,1],0ut1000_2[3,1],
out100_2[4,1],0ut500_2[4,1],0ut1000_2[4,1])

lad.I=c(out100 1[1,2],0ut500 1[1,2],0ut1000 1[1,2],
out100_1[2,2],0ut500_1[2,2],0ut1000_1[2,2],
out100_1[3,2],0ut500_1[3,2],0ut1000_1[3,2],
out100_1[4,2],0ut500_1[4,2],0ut1000_1[4,2])
lad.II=c(out100_2[1,2],0ut500_2[1,2],0ut1000_2[1,2],
out100_2[2,2],0ut500_2[2,2],0ut1000_2[2,2],
out100_2[3,2],0ut500_2[3,2],0ut1000_2[3,2],
out100_2[4,2],0ut500_2[4,2],0ut1000_2[4,2])
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huber. I=c(out100_1[1,3],0ut500 1[1,3],0ut1000_1[1,3],
out100_1[2,3],0ut500_1[2,3],0ut1000_1[2,3],
out100_1[3,3],0ut500 1[3,3],0ut1000 1[3,3],
out100_1[4,3],0ut500_1[4,3],0ut1000_1[4,3])
huber.II=c(out100_2[1,3],0ut500_2[1,3],0ut1000_2[1,3],
out100_2[2,3],0ut500 _2[2,3],0ut1000 2[2,3],
out100_2[3,3],0ut500_2[3,3],0ut1000_2[3,3],
out100_2[4,3],0ut500_2[4,3],0ut1000_2[4,3])

table=cbind(1ls.I,1s.II,lad.I,lad.II,huber.I,huber.II)

colnames(table)=c("1ls.I","1s.II","lad.I","lad.II","huber.I","huber.II")

nn = rep(c(100,500,1000) ,times=4)
model=rep(c("I","II"), times=3)

parameters=c("BO","B1","Sigma2","Lambda")
table=data.frame(table)

#save(table, file = "table.RData")

xtable(cbind(parameters,nn,table))

dw I SO 510505 SO Joguo a bgo yo gldas” Y.
#itHHH R HH R A H Model 11

rm(list=1s())

library (mvtnorm)

library (MASS)

set.seed(8888)
Beta_0 =1 ; Beta_1 = 2

n =1000
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cov.0 = ro * sqrt(1*16)
R <- matrix(c(1, -2, -2, 16),

nrow = 2, ncol = 2)

mu <- c(X =0, Y =0)

YZ <- rmvnorm(n, mean = mu, sigma = R)

u = runif(n)

i Y First model (1)

#x =5 *xu

H##HHH S Second model (II)

x =c(Q; for (¢t in 1:n) { x[t] = sin(2*t) + 1.5 * u[t]}

#tH#H SR HHH SRR H A #H Generate Linear model with NSD errors

e = YZ[,1]1+YZ[,2]
y = Beta_0 + Beta_l * x + e
#plot (x,y)

fit <- fitdistr(y, densfun="normal")

fit

hist(y, pch=20, breaks=13, prob=TRUE, main="" , xlab = "Normal Distribution")
curve (dnorm(x, fit$estimate[1], fit$estimate[2]), col="red", 1lwd=2, add=T)

par (mfrow=c(1,2))

HEHHHHRSFH R A HER#H RS LS

fit.1ls = 1m(y~x)

var.ls = var(predict(fit.1ls)-y)

resl<-predict(fit.ls)-y
fit <- fitdistr(resl, densfun="normal")

fit
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hist(resl, pch=20, breaks=13, prob=TRUE, main="(a) Histogram of LS Residuals",
xlab = "Model II")

curve (dnorm(x, fit$Pestimate[1], fit$estimate[2]), col="red", lwd=2, add=T)

#Hit# AR HE LAD
library(L1lpack)
fit.lad = lad(y~x, method = "EM")

var.lad = var(predict(fit.lad)-y)

res2<-predict(fit.lad)-y

fit <- fitdistr(res2, densfun="normal")

fit

hist(res2, pch=20, breaks=13, prob=TRUE, main="(a) Histogram of LAD Residuals",
xlab = "Model II")

curve (dnorm(x, fit$estimate[1], fit$estimate[2]), col="red", 1lwd=2, add=T)

HufH A RS Huber

library (MASS)

fit.huber <- rlm(y~x, scale.est = "Huber", method = "M")

var.huber = var(predict(fit.huber)-y)

res3<-predict(fit.huber)-y

fit <- fitdistr(res3, densfun="normal")

fit

hist(res3, pch=20, breaks=13, prob=TRUE, main="(a) Histogram of Huber Residuals",
xlab = "Model II")

curve (dnorm(x, fit$estimate[1], fit$estimate[2]), col="red", lwd=2, add=T)

H#HHHH R R another way of lad
#library("quantreg")
#fit.lad2 <- rq(y ~ x)

H#HHHHHH I H R R ecdf plots
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par (mfrow=c(1,2))

plot(ecdf (e), xlab="Random Model II", ylab = "Distribution function", main = "")
lines(ecdf(resl), col = 2)
lines(ecdf (res2), col = 3)
lines(ecdf(res3), col = 4)

legend("bottomright", c("NSD errors", "LS Residuals","LAD Residuals",
"Huber Residuals"), col=c(1,2,3,4),

lty= 1:4, cex = 0.55)

HE#HHHAS R AR # 4 Mn Functions

Mn.ls <- sum((y-Beta_0-Beta_1*x)~2)/2-sum((y-fit.ls$coefficients[1]

-fit.ls$coefficients[2]*x)~2)/2

Mn.lad <- sum(abs(y-Beta_O-Beta_1*x))-sum(abs(y-fit.lad$coefficients[1]

-fit.lad$coefficients[2]*x))

wO=y-Beta_O-Beta_1x*x

wl=y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x

2 Find the Best k in Huber

MAR = median(abs(predict(fit.huber)-y))  #median absolute residual
k = 1.345 x (MAR/ 0.6745)

Mn.huber <- sum(0.5%((w0~2)*ifelse(abs(w0)<=k,1,0))+
(k*abs (w0)-0.5*(k"2))*ifelse(abs(w0)>k,1,0))-
sum(0.5%((w1~2)*ifelse(abs(wl)<=k,1,0))+
(k*abs(w1)-0.5%(k"2))*ifelse(abs(wl)>k,1,0))

Mn.ls; Mn.lad; Mn.huber
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H#HBRHHFHHH R R R Signa

sigma.ls = n”(-1)*sum((y-fit.1ls$coefficients[1]-fit.ls$coefficients[2]*x)"2)

sigma.lad = n~(-1)*sum((sign(y-fit.lad$coefficients[1]-fit.lad$coefficients[2]*x))~2)

sigma.huber = n~(-1)*sum(((-k*ifelse((y-fit.huber$coefficients[1]
-fit.huber$coefficients[2]*x)< -k,1,0))+

(y-fit.huber$coefficients[1]

-fit.huber$coefficients[2]*x)
xifelse(abs(y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x)<=k,1,0)

+kxifelse((y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x)>k,1,0))"2)

HEHHRH B HAHH AR H R AR #AH Lambda
h=1
lamb.1ls = (2*n*h)~(-1)*sum((y-fit.ls$coefficients[1]-fit.

ls$coefficients[2]*x+h)-(y-fit.1ls$coefficients[1]-fit.ls$coefficients[2]*x-h))

lamb.lad = (2*n*h) ~(-1)*sum(sign(y-fit.lad$coefficients[1]-fit.

lad$coefficients[2] *x+h)-sign(y-fit.ls$coefficients[1]-fit.1ls$coefficients[2]*x-h))

lamb.huber = (2*n*h)~(-1)*sum((-k*ifelse((y-fit.huber$coefficients[1]
-fit.huber$coefficients[2]*x+h)< -k,1,0))+

(y-fit.huber$coefficients[1]
-fit.huber$coefficients[2]*x+h)*ifelse(abs(y-fit.huber$coefficients[1]
-fit.huber$coefficients[2] *x+h)<=k,1,0)
+kxifelse((y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x+h)>k,1,0)
-(~kxifelse((y-fit.huber$coefficients[1]

-fit.huber$coefficients[2]*x-h)< -k,1,0))+
(y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x-h)
xifelse(abs(y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x-h)<=k,1,0)

+kxifelse((y-fit.huber$coefficients[1]-fit.huber$coefficients[2]*x-h)>k,1,0))

HEHFHHAFHHBHHFHRFH B R SRR B HRASH R B F AR AR RS
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# Model II
HEHFHHRFHH B H RS H BB F R H RS H R R S A #E Table 2

X2_1s = 2xlamb.ls*(1/sigma.ls)*Mn.ls

X2_lad = 2*lamb.lad*(1/sigma.lad)*Mn.lad

X2_huber = 2%lamb.huber*(1/sigma.huber)*Mn.huber

alpha = 0.05

pchisq(X2_1s, df=2, lower.tail = F)
pchisq(X2_lad, df=2, lower.tail = F)

pchisq(X2_huber, df=2, lower.tail = F)

HERHHHAFHH B HRR SRR H SRR RS Table 1

out100_2 <- rbind(c(fit.ls$coefficients[1],fit.
lad$coefficients[1],fit.huber$coefficients[1]),
c(fit.ls$coefficients[2],fit.lad$coefficients[2],fit.huber$coefficients[2]),
c(sigma.ls, sigma.lad, sigma.huber),

c(lamb.ls, lamb.lad, lamb.huber))

colnames (out100_2)=c("LS","LAD", "Huber")

rownames (out100_2)=c("B0","B1","Sigma2","Lambda")

save(out100_2, file = "outl100_2.Rdata")

out500_2 <- rbind(c(fit.ls$coefficients[1],
fit.lad$coefficients[1],fit.huber$coefficients([1]),
c(fit.ls$coefficients[2],fit.lad$coefficients[2],fit.huber$coefficients[2]),
c(sigma.ls, sigma.lad, sigma.huber),

c(lamb.1ls, lamb.lad, lamb.huber))
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colnames (out500_2)=c("LS","LAD", "Huber")
rownames (out500_2)=c("B0","B1","Sigma2","Lambda")

save (out500_2, file = "out500_2.Rdata")

out1000_2 <- rbind(c(fit.ls$coefficients[1],fit.lad$coefficients[1],
fit.huber$coefficients([1]),

c(fit.ls$coefficients[2] ,fit.lad$coefficients[2],fit.huber$coefficients[2]),
c(sigma.ls, sigma.lad, sigma.huber),

c(lamb.ls, lamb.lad, lamb.huber))

colnames (out1000_2)=c("LS","LAD", "Huber")

rownames (out1000_2)=c("BO","B1","Sigma2","Lambda")

save(out1000_2, file = "out1000_2.Rdata")



Aabstract

In general, the robustness of a statistical method can be defined as its insensitivity to mild
departures from the basic assumptions. In other words, if the characteristics of a statistical
method are not affected by a small deviation from the basic assumptions, the method is
described as robust. Because outliers strongly influence classical estimates of regression
coeflicients in linear models, robust estimators such as M-estimators are suggested. The
level and power of classical tests are also significantly reduced in the presence of suspicious
data. For solving the problem, robust tests are introduced. To perform a robust test
about regression parameters, the asymptotic distribution of test statistic is determined.
The methods are evaluated based on the reliability of the model estimators and power of
tests. In addition to examining some basic features of negatively super-additive dependent
random variables in this thesis, we study robust M-tests in linear models with negatively
super-additive dependent errors under certain conditions. Using Monte Carlo simulation
studies, we compare classic and robust methods based on estimators’ reliability and power

of tests as well.

Keywords: Robust tests, negatively super-additive dependent random variables, linear

model, Monte Carlo simulation.
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