cut<-4  # cutoff point 

N<-200  # actual number of sample (observed + unobserved)

x<-rexp(N,0.5);  # Time to install
plot(density(x));

length(x[x<cut]) #actual no of sample installed (observed + unobserved)

t<-rexp(N,0.2);  # Time to failure, change the parameter as necessary
plot(density(t));

u<-x+t;            #installation time + failure time
plot(density(u));

data<-cbind(x,t,u);

u<-sort(u);

for(i in 1:nrow(data))

{

if (data[i,3]>cut) data[i,]<-0;

}

newx<-data[,1]

newx<-newx[newx>0]

plot(density(newx));

newt<-data[,2]

newt<-newt[newt>0]

C<-length(newx)         # Exact no of observed samples

ord_x<-sort(newx);

ord_x<-c(0,ord_x,cut);  # Division of intervals

N*(pexp(cut,1/2))-C  # Expected unobserved sample provided we know                           

                     # the parameters

length(x[x<cut])
#To generate number of sample from each segment

Sampling<-function(N, C, tempx, tempt) 

{
prob<-rep(NA,C+1);

temp1<-N*pexp(cut,tempx)-C;

#temp1<-(N-C)*pexp(cut,tempx);

sum<- 0;
for (i in 1:(C+1)) {prob[i]<- (pexp(ord_x[i+1],tempx)- pexp(ord_x[i],tempx)) *(2-pexp(cut-ord_x[i+1],tempt) - pexp(cut-ord_x[i],tempt)); sum<- sum + prob[i]; 
#cat(“iteration : ”, i, prob[i],”\n”); flush.console();

}
prob<-prob*temp1/sum;

return(prob); 

}

sum<-0;

for (i in 1:(C+1)){if (prob[i]<1) sum<-sum+rbinom(1,1, prob[i])}
#To generate actual sample from each segment of exponential

Sample<-function(a,lo,hi,para)

{

 intp<-floor(a); 

 rbin<-rbinom(1,1,(a-intp));

 intp<-intp+rbin;

  # generating sample from integer+frcation part

if (intp>0) {

 samp<-rep(NA,intp);
for (i in 1:intp)

 {


temp<- -1;

 while((temp<lo)|(temp>hi)) temp<-rexp(1,para);

 samp[i]<-temp;

 }

return(samp);

              }

}

maxiter<-1000;  #initilization

value<-matrix(NA,maxiter,4)  # to store

iter<-1;precis<-10; #variables to store

value[iter,1]<-iter;

#mletr <- function(x, n, men)   1/x - sum(men/(1-exp(-x*men)))/n ;
#MLE equation for truncated exponential

mle <- function(x, b, men)   
1/x-(b*exp(-b*x))/(1- exp(-b*x))-men;

#value[iter,3]<- C/sum(newx);

r<- uniroot(mle ,c(-100,100), tol=1e-20, b=cut, men=sum(newx)/C)
value[iter,2]<-r$root;

r<- uniroot(mle ,c(-100,100), tol=1e-20, b=cut, men=sum(newt)/C)
value[iter,3]<-r$root; value[iter,4]<-C;

system.time(
while ((iter<maxiter)) #&(precis>0.0001))

{

sample<- Sampling(N, C, value[iter,2], value[iter,3]);

NC<-C+sum(sample); #total new sample ( C+ (NF(x)*- C) )

prob<-rep(0,0);

for (i in 1:(C+1))

{

temp<-Sample(sample[i],ord_x[i], ord_x[i+1], value[iter,2]);

prob<-c(prob, temp);

}

probx<-c(newx,prob); # true sample + imputed sample

NC<- C+length(prob);

iter<-iter+1; value[iter,1]<-iter;

#value[iter,3]<-NC/sum(prob);
r <- uniroot(mle ,c(-100,100), tol=1e-20, b=cut, men=sum(probx)/NC)
value[iter,2]<-r$root;  # new x estimate

probt<- cut-prob;

probt<- c(newt, probt);

value[iter,3]<- C/sum(probt); #new value of t  
value[iter,4]<- NC;
#value[iter,2]<- NC/sum(prob);

precis<-abs((value[iter-1,2] - value[iter,2])/value[iter,2]);

#print(iter);print(precis); 
#cat(“iteration : ”, value[iter,],”\n”); flush.console();

}

)

plot(value[,1],value[,2],type="l",  xlab=”Iteration” ,  ylab=”Estimate”, main=”X estimate Plot”,ylim=c(0.35,0.85),col=”blue”, lty=3);
abline(h=0.5,lty=2);

tempx<- mean(value[100:300,2]);

sqrt(var(value[100:300,2]));

temp1<-N*pexp(cut,tempx)-C;

plot(value[,1],value[,3],type="b",  xlab=”Iteration” ,  ylab=”Estimate”, main=”T estimate Plot”);

tempt<- mean(value[100:300,3]);

sqrt(var(value[100:300,3]));

abline(h=0.47,lty=2);

par(new=T)

plot(value[-1,1],value[-1,4],type="b",  xlab="Iteration", col="red")
value1<-value[101:1000,]
nr<-1; len<-nrow(value1);

param <- value1[seq(nr, len, 5),] #selection of every 5th element

len<-nrow(value1);
precis<-10;j<-2;
for (i in 2:len) {

precis<-abs((value1[i-1,j] – value1[i,j])/value1[i,j]);

if (precis<0.0005){ 
cat(“iteration : ”, i, precis,”\n”);

break;

}
}
plot(value[,1],value[,3],type="l",  xlab=" " ,  ylab=" ", main=" ",ylim=c(0.15,0.55), col="blue", lty=1);

par(new=T)
plot(value2[,1],value2[,3],type="l",  xlab="Iteration" ,  ylab=" Estimate", main="T estimate plot",ylim=c(0.15,0.55),col="red", lty=2);

abline(h=0.2,lty=2);

legend(locator(1), lty=1:2, col=c(4,2), lwd=1, legend=c(expression(T[0](0.6)), expression(T[0] (0.4)) ) )

plot(value[,1],value[,2],type="l",  xlab=”Iteration” ,  ylab=” Estimate”, main=”X estimate Plot”,ylim=c(0.3,0.9),col=”blue”, lty=1);

abline(h=0.5,lty=2);

par(new=T)

plot(value2[,1],value[,2],type="l",  xlab="" , ylab=" ", main=" ",ylim=c(0.3,0.9), col="red", lty=2);
plot(value1[,1],value1[,3],type="l",  xlab="Iteration" ,  ylab=" Estimate", main=" ",ylim=c(0.1,0.4), col="blue", lty=1);

par(new=T)

plot(value[,1],value[,3],type="l",  xlab="Iteration" ,  ylab=" Estimate", main="T estimate plot",ylim=c(0.1,0.4),col="blue", lty=2);

abline(h=0.2,lty=2);

legend(locator(1), lty=1:2, col="blue", lwd=1, legend=c(expression(T[0](0.6)), expression(T[0] (0.4)) ) )

mle <- function(x, N, C,t, men)   
2*C/x+t*(N-C)/(1+x*t)-men-(N-C)*t;
r<- uniroot(mle ,c(0.001,10), tol=1e-10, N=N,C=C, t=cut, men=sum(newx,newt))

1/sqrt(2*C/(r$root^2)+(cut^2)*(N-C)/(1+cut*r$root)^2)
store<-cbind(x,t,u);

write.table(store, "F:/ERIC/excelfile.xls", sep="\t", na="", row.names=F)

plot(value[,1],value[,2],type="l",  xlab="" ,  ylab=" ", main=" ",ylim=c(0.09,0.5), col="blue", lty=2);

plot(value[,1],value[,3],type="l",  xlab="" ,  ylab=" ", main=" ",ylim=c(0.1,0.55), col="blue", lty=2);

store<-cbind(x,t,u);

write.table(store, "F:/ERIC/excelfile2.xls", sep="\t", na="", row.names=F)

store<- read.table("F:/ERIC/excelfile.xls", sep="\t", na="", header=T  )

