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rm(list=1s(all=T))

set.sead(1371)

library(rmutil)

library(moments)
#tu=c(-Inf,0,0.5,1,1.5,2,Inf)
#tu=c(-Inf,-0.5,0.25,1,1.75,2.5,Inf)
#tu=c(-Inf,-0.25,0,1,2,2.5,Inf)
tu=c(-Inf,-2,-1,0.5,1,3,Inf)
n=c(20,25,30,35,40,45,50,55,60,65,70,75,80,85,90,95,100)
Output<-matrix(0,ncol=8,nrow=length(n))
for(1l in 1:length(n)){
mi<-matrix(0,nr=1000,nc=2)

m2<-matrix (0,nr=1000,nc=2)
star=c(0,1.2)

for( j in 1:1000){
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mu=0
sigma=1
x=rlaplace(n[1l], m=0, s=1)
nl=sum(x<tul[2])
n2=sum(x>=tu[2]&x<tu[3])
n3=sum(x>=tu[3]&x<tu[4])
nd=sum (x>=tu[4]&x<tu[5])
n5=sum(x>=tu[5]&x<tul6])
n6=sum(x>=tu[6])
t0=tu[1]
ti=tul2]
t2=tu[3]
t3=tul4]
t4=tu[5]
t5=tu[6]
t6=tul7]
ni=c(n1,n2,n3,n4,n5,n6)
ti=c(t0,t1,t2,t3,t4,t5,t6)
k=length(ti)
loglike=function(par,...){

ni<- as.vector(ni)

ti<- as.vector(ti)

thetal=par[1];theta2=par[2]

i=2

sum=0

while (i<=k){

if ((theta2*ti[i]-thetal)>=0){
F1=1-1/2*(exp(-(theta2*ti[i] -thetal)))}elseq{
F1=1/2%exp(theta2xti[i]-thetal)
}
if ((theta2xti[i-1]-thetal)>=0){

F2=1-1/2*(exp(-(theta2*ti[i-1]-thetal)))}else{
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F2=1/2*%exp(theta2*ti[i-1]-thetal)
}
sum=sum+ni[i-1]*1log(F1-F2)
i=i+1
}
#eturn(sum)

loglike=-sum

ml[j,]<-optim(star,loglike,method="Nelder-Mead")$par
}
rb<-c(0,1)
rb=as.matrix(rb)
rb=t (rb)
Output[1,1]<-sum(abs(mi[,1]-rb[,1]))/1000
Output[1,2]<-sum(abs(m1[,2]-rb[,2])) /1000
Output[1,3]1<-(sum((m1[,1]-rb[,1]1)72)/1000)
Output [1,4]<-(sum((m1[,2]-rb[,2])~2)/1000)
Output [1,5]=skewness((m1[,1]))
Output[1,6]=skewness((m1[,2]))
Output [1,7]=kurtosis((m1[,1]))
Output [1,8]=kurtosis((m1[,2]))
colnames (Output)=c("biasmu","biassigma", "msemu","msesigma","skewens mu"
,"skewens sigma","kurtosis mu","kurtosis sigma")
}
#rm(list=1s(all=T))
library(rmutil)
library(moments)
#tu=c(-Inf,0,0.5,1,1.5,2,Inf)
#tu=c(-Inf,-0.5,0.25,1,1.75,2.5,Inf)
#tu=c(-Inf,-0.25,0,1,2,2.5,Inf)
tu=c(-Inf,-2,-1,0.5,1,3,Inf)
n=c(20,25,30,35,40,45,50,55,60,65,70,75,80,85,90,95,100)

Outputl<-matrix(0,ncol=8,nrow=1length(n))
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for(1l in 1:length(n)){
mlil<-matrix(0,nr=1000,nc=2)
m21<-matrix(0,nr=1000,nc=2)
star=c(0,1.2)

for( j in 1:1000){

mul=0
sigmal=6/sqrt (pi)
x=rlogis(n[l], location = mul, scale = sigmal)
nil=sum(x<tul[2])
n2=sum (x>=tu[2] &x<tul[3])
n3=sum(x>=tul[3]&x<tul4])
nd=sum (x>=tu[4] &x<tu[5])
n5=sum (x>=tu[5] &x<tul[6])
n6=sum(x>=tu[6])
t0=tu[1]
t1=tul2]
t2=tu[3]
t3=tu[4]
t4=tu[5]
t5=tu[6]
t6=tul7]
ni=c(nl,n2,n3,n4,n5,n6)
ti=c(t0,t1,t2,t3,t4,t5,t6)
k=length(ti)
loglikel=function(par,...){
ni<- as.vector(ni)
ti<- as.vector(ti)
thetal=par[1];theta2=par[2]
i=2
sum=0

while(i<=k){
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F11=1/(1+(exp(-(theta2*ti[i]-thetal))))

F21=1/(1+(exp(-(theta2*ti[i-1]-thetal))))

sum=sum+ni[i-1]*log(F11-F21)
i=i+l

}

#eturn(sum)

loglikel=-sum

mi11[j,]<-optim(star,loglikel,method="Nelder-Mead") $par
}
rb1<-c(0,1)
rbl=as.matrix(rbl)
rbl=t(rb1l)
Outputl[l,1]<-sum(abs(m11[,1]-rb1[,1]1))/1000
Outputi[1,2]<-sum(abs(m11[,2]-rb1[,2]))/1000
Output1[1,3]<-(sum((m11[,1]-rb1[,1]1)~2)/1000)
Output1[1l,4]<-(sum((m11[,2]-rb1[,2])~2)/1000)
Outputl[1l,5]=skewness((mi11[,1]))
Outputl[1,6]=skewness((m11[,2]))
Outputl[1l,7]=kurtosis((m11[,1]))
Output1[1l,8]=kurtosis((m11[,2]))

colnames (Outputl)=c("biasmu","biassigma","msemu","msesigma","skewens

mu","skewens sigma","kurtosis mu","kurtosis sigma")

plot(n,Output[,1],ylab="|bias mul|",pch=17,ylim=c(0,0.9))

lines(n,Outputl[,1],type="p",pch=16,col="blue")

legend( "topright",

c( "logstic",
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"laplace"
),
pch=c(16,17),
col=c("blue", "black")
)
plot(n,Output[,2],ylab="|bias sigmal",pch=17,ylim=c(0,0.9))
lines(n,Outputl[,2],type="p",pch=16,col="blue")
legend( "topright",
c( "logstic",
"laplace"
),
pch=c(16,17),
col=c("blue", "black")
)
plot(n,Output[,3],pch=17,ylab="MSE mu",ylim=c(0,0.25))
lines(n,Outputl[,3],type="p",pch=16,col="blue")
legend( "topright",
c( "logstic",
"laplace"
),
pch=c(16,17),
col=c("blue", "black")
)
plot(n,Output[,4],pch=17,ylab="MSE sigma",ylim = c(0,0.7))
lines(n,Outputl[,4],type="p",pch=16,col="blue")
legend( "topright",
c( "logstic",
"laplace"
),
pch=c(16,17),
col=c("blue", "black")
)
plot(n,Output[,5],pch=17,ylab="Skewenss mu",ylim=c(-0.5,0.5))

lines(n,Outputl[,5],type="p",pch=16,col="blue")
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legend( "topright",
c( "logstic",
"laplace"
),
pch=c(16,17),
col=c("blue", "black")
)
plot(n,Output[,6],pch=17,ylab="Skewenss sigma",ylim=c(-1,3))
lines(n,Outputl[,6],type="p",pch=16,col="blue")
legend( "topright",
c( "logstic",
"laplace"
),
pch=c(16,17),
col=c("blue", "black")
)
plot(n,Output[,7],pch=17,ylab="kurtosis mu",ylim=c(2,5))
lines(n,Outputl[,7],type="p",pch=16,col="blue")
legend( "topright",
c( "logstic",
"laplace"
),
pch=c(16,17),
col=c("blue", "black")
)
plot(n,Output[,8],pch=17,ylab="kurtosis sigma",ylim=c(2,10))
lines(n,Outputl[,8],type="p",pch=16,col="blue")
legend( "topright",
c( "logstic",
"laplace"
),
pch=c(16,17),
col=c("blue", "black")
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Aabstract

We derive maximum likelihood estimators for the parameters of the Laplace distribution for inter-

val censored data. Existence and uniqueness of the estimators are proved. Simulations and real
data applications show that the Laplace distribution can be a better model for interval censored
data than competing models in spite of being simpler.

Keywords: Laplace distribution,Logistic distribution,Maximum likelihood estimators,Censore,Interval

censored,Riliability,Survival function.
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