#load the furnace data, please first load the appropriate library to get the data from an excel sheet, I have used “RODBC” library.
sh1 <- odbcConnectExcel("C:/samiran/Eric2/data.xls");  

furn <- sqlFetch(sh1, "Sheet1");
odbcClose(sh1);
newx<- furn[,2]/sqrt(var(furn[,2]));
newt<- furn[,3]/sqrt(var(furn[,3]));
plot(density(newx)); plot(density(newt));

cut<-ceiling(max(newx+newt));
C<-length(newx)         # Exact no of observed samples

ord_x<-sort(newx);

ord_x<-c(0,ord_x,cut);  

plot(newx,newt);

#To generate number of sample from each segment

Sampling<-function(N, C, tempx, tempt1, tempt2) #tempt1 scale

{

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-pweibull(cut-ord_x[i+1],tempt1,tempt2) - pexp(cut-ord_x[i], tempt1,tempt2));

sum<- sum + prob[i]; 

#cat(“iteration : ”, i, prob[i],”\n”); flush.console();

}

prob<-prob*temp1/sum;

return(prob); 

}

#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,5)  # to store

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

value[iter,1]<-iter;

#MLE equation for truncated exponential

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

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

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

#MLE equation for right truncated Weibull

mletrweb <- function(x, cut, all)   {

tpx<- all/cut; if (max(tpx)>1) { cat(“Error in ML TR Shape Weibull  ”,”\n”);break;}

ltpx<- log(tpx); ptpx<-tpx^x; ltpx<- (sum(ptpx*ltpx))/(length(all)/x + sum(ltpx));

#print(sum(ptpx)/length(all)); print(sum(ptpx*ltpx));

return( sum(ptpx)/length(all) - ltpx  + 1/(exp(-ltpx)-1) );

}

r<- uniroot(mletrweb,c(0.01,10), tol=1e-20, cut=cut, all=newt)
value[iter,3]<-r$root; #shape

mlweb_scale<- function(x, cut, all)   {
tpx<- all/cut; if (max(tpx)>1) { cat(“Error in ML TR Scale Weibull  ”,”\n”);break;}

ltpx<- log(tpx); ptpx<-tpx^x; ltpx<- sum(ptpx*ltpx)/(length(all)/x+ sum(ltpx));

#print(ltpx^(-1/x));

return(ltpx^(-1/x));

}

value[iter,4]<- cut/mlweb_scale(ceiling(value[iter,3]), cut, newt); #scale

value[iter,5]<-C;

#MLE equation for random right censored Weibull

mlecrweb <- function(x, cen, all)   {

temp<- all^x;

return(1/x + cen  - sum((temp)*log(all))/sum(temp) );

rm(temp);

}

system.time(

while ((iter<maxiter)) #&(precis>0.0001))

{

sample<- Sampling(N, C, value[iter,2], value[iter,3], value[iter,4]);

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(mletrexp,c(0.001,100), tol=1e-20, b=cut, men=sum(probx)/NC);

value[iter,2]<-r$root;  # new x estimate

probt<- cut-prob;

probt<- c(newt, probt);

r <- uniroot(mlecrweb ,c(0.001,100), tol=1e-20, cen= mean(log(newt)), all=probt);

value[iter,3]<-r$root;  # new shape estimate

value[iter,4]<-(sum(probt^value[iter,3])/C)^(1/value[iter,3]); 

#new scale estimate 
value[iter,5]<- 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", col="blue", lty=1);

abline(h= mean(value1[,2]),lty=2);
plot(value[,1],value[,3],type="l",  xlab="Iteration" ,  ylab=" Estimate", main="T (shape) estimate plot", ylim=c(0.7, 0.84), col="blue", lty=1);

abline(h= mean(value1[,3]),lty=2);

plot(value[,1],value[,4],type="l",  xlab="Iteration" ,  ylab=" Estimate", main="T (scale) estimate plot", ylim=c(7, 17), col="blue", lty=1);

abline(h= mean(value1[,4]),lty=2);

value1<-value[101:1000,]

nr<-1; len<-nrow(value1);

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

#convergence checking

len<-nrow(value1);

precis<-10;j<-4;

for (i in 2:len) {

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

if (precis<0.001){ 

cat(“iteration : ”, i, precis,”\n”);

break;

}
}

plot(density(rexp(2000,0.08)), xlim=c(0,100), col=”red” ,xlab=””,axes=F,main=””)
par(new=T)

plot(density(rweibull(2000,0.81,14.47)) ,xlim=c(0,100),  col=”blue”, xlab=”T”,axes=F, main=”Distribution of the scaled failure time”,lty=2)
axis(2);axis(1);box();
legend(locator(1), lty=1:2, col=c(“red”, "blue"), lwd=1, legend=c(“Exponential”, “Weibull”) )

plot(value[,1],value[,3],type="l",  xlab="Iteration" ,  ylab=" Estimate", main="T estimate plot", ylim=c(0.06, 0.12), col="blue", lty=1);

abline(h= mean(value1[,3]),lty=2);

#Some more stuff
yr<-14
count<-matrix(NA,yr,10)  # to store

count[,1]<- seq(0.5, 7, 0.5)
for (i in 1:yr) { count[i,2]<- sum(newx+newt<(i/2));}

Iter<- 1000;

temp<-matrix(NA,yr,Iter);

for (j in 1:Iter)

{

 x<-rexp(393,0.57)

 t<-rweibull(393,0.81,14.47)

 obs<-x+t;

    for (i in 1:yr)

   {

       temp[i,j]<-sum(obs<(i/2));

       #print(sum(obs<i));

   }

}

count[,3]<- apply(temp,1,mean); count[,3]<-round(count[,3]);

count[,4]<- apply(temp,1,var); count[,4]<-sqrt(count[,4]);

for (j in 1:Iter)

{

 x<-rexp(397,0.57)

 t<-rexp(397,0.079)

 obs<-x+t;

    for (i in 1:yr)

   {

       temp[i,j]<-sum(obs<(i/2));

       #print(sum(obs<i));

   }

}

count[,5]<- apply(temp,1,mean); count[,5]<-round(count[,5]);

count[,6]<- apply(temp,1,var); count[,6]<-sqrt(count[,6]);

for (j in 1:Iter)

{

 x<-rexp(397,0.9)

 t<-rexp(397,0.51)

 obs<-x+t;

    for (i in 1:yr)

   {

       temp[i,j]<-sum(obs<(i/2));

       #print(sum(obs<i));

   }

}

count[,7]<- apply(temp,1,mean); count[,7]<-round(count[,7]);

count[,8]<- apply(temp,1,var); count[,8]<-sqrt(count[,8]);

for (j in 1:Iter)

{

 x<-rexp(397,0.9)

t<-rweibull(397,0.6,3.18)

 obs<-x+t;

    for (i in 1:yr)

   {

       temp[i,j]<-sum(obs<(i/2));

       #print(sum(obs<i));

   }

}

count[,9]<- apply(temp,1,mean); count[,9]<-round(count[,9]);

count[,10]<- apply(temp,1,var); count[,10]<-sqrt(count[,10]);

plot(count[,1],count[,2],xlab=” ”, ylab=””, ylim=c(0,375),type="b",lty=1,col=1,axes=F)
par(new=T)

plot(count[,1],count[,3], xlab=” ”, ylab=””, ylim=c(0,375),type="b",lty=2,col=2,axes=F)
par(new=T)

plot(count[,1],count[,5], xlab=” ”, ylab=””, ylim=c(0,375),type="b",lty=3,col=3,axes=F)

par(new=T)

plot(count[,1],count[,9], xlab=” ”, ylab=””, ylim=c(0,375),type="b",lty=4,col=4,axes=F)

par(new=T)

plot(count[,1],count[,7], xlab=” Months ahead (in year)”, ylab=”Expected Failure”, ylim=c(0,375),type="b",lty=5,col=5,main=”Performance of different model”)

legend(locator(1), lty=0:5, col=0:5, lwd=1, legend=c(“Model choice”,“Observed Failure”, “Expo-Weibull (with imputation)”, “Expo-Expo (with imputation)”, “Expo-Weibull (truncated)”, “Expo-Expo (truncated)”),bty=”n”) 
boxplot(furn$Inst/7, furn$Failure/7, names=c("Installation", "Failure"), main="Parallel boxplots for the Installation and Failure time",col="lightgray")
vioplot(furn$Inst/7, furn$Failure/7, names=c(" Installation ", " Failure "),   col="gray")

title("Parallel Violin plots for the Installation and Failure time")

mtext("Week",2, line= 2.5)

