#Sample R/WinBUGS code for the predictive simulation approach in sample #size estimation to substantiate freedom of disease. Estimations are #based on VPCs and are specific for subgroups of clusters with a specific #risk profile and heterogeneity. Code has an additional dimension (j) to #simultaneously generate data and analyze results for multiple #simulations.

#Code with step by step exlanations:

#k: number of sampled herds

#n: number of sampled animals within each herd

#VPC: guestimate-estimate on the VPC. This is specific to the subgroups #of clusters with a specific risk.

#m.pred: guestimate-estimate on the corresponding overall mean expected #prevalence. This is specific to the subgroups of clusters with a #specific risk.

ss<- function(k,n,VPC,m.pred){

#generation of data under the hypothesis that the true herd prevalence=0

tau.t=0

#number of simulations

nsims=100

#test specificity
Sp=rbeta(n*k*nsims,151.77, 4.08) 

#Equation 14

error=1-Sp

test.pos=array(rbinom(n*k*nsims,1,error),dim=c(nsims,k,n))

#Equation 10

spread=(1-VPC)/VPC

#Equation 8

alpha<-m.pred*spread

beta<-spread*(1-m.pred)

#specifying directory

dirname = paste("C:/run/n=",n,"/k=",k,sep="")

dir.create(dirname,recursive=T)

#specifying tau.0 and p1 values

tau.0=0.05

p1=0.95

#WinBUGS code that is created and run through R by the use of the #R2WinBUGS R-package

library(R2WinBUGS)

#specifying data

data1=list(nsims=nsims,k=k,y=test.pos,n=n,tau.0=tau.0,alpha=alpha,beta=beta)

#bugs.data

bugs.data(data1, dir=(dirname), data.file="data1.txt")

#bugs model

model<-function()

{

for(j in 1:nsims)

{

for(i in 1:k)

{

for(m in 1:n)

{

y[j,i,m] ~ dbern(prob.tpos[j,i,m]) 

prob.tpos[j,i,m] <- pi[j,i]*Se[j] + (1-pi[j,i])*(1-Sp[j]) 

}

pi[j,i] <- pi.star[j,i] * inf1[j,i] 

pi.star[j,i] ~ dbeta(alpha,beta)%_%I(0.0001,) 

inf1[j,i] ~ dbern(tau[j]) 

}

Se[j] ~ dbeta(14.59,14.59) 

Sp[j] ~ dbeta(151.77,4.08)

tau[j]<-tau.star[j]*inf2[j]

tau.star[j]~dbeta(2,2)

inf2[j]~dbern(0.2)

#calculation of tau<=tau.0

rho[j] <- step(tau.0-tau[j])

}

}

filename = paste("C:/run/n=",n,"/k=",k,"/code.txt",sep="")

write.model (model, filename)

#run the model in WinBUGS

simu<- bugs(data="data1.txt", model.file = "code.txt",inits=NULL, parameters = c("rho"), n.chains = 1, n.iter=2000, codaPkg = F, n.burnin=500, n.thin=1, bugs.directory = "c:/Program Files/WinBUGS14/", debug = F, working.directory=dirname)

attach.all(simu$sims.list)

options(digits=3)

a=0

pp2=0

#calculation of the value of p2 for which the mean rho is greater than #p1(e.g.0.95) 

for (i in 1:nsims){

a[i]=mean(rho[,i])

pp2[i]=if (a[i]>=p1)1 else 0}

z=(mean(pp2))

data=c(z,k)

filename2 = paste("C:/run/n=",n,"/result.txt",sep="")

write(data,filename2, sep = "\t",ncolumns=2,append=T)

print(z)

}

