Performance of Bayesian credible sets
Data:  y~Binomial(5,p)

Prior:  p~Beta(1,1) = Uniform(0,1)
We'll compare the coverage probability and interval width of the Bayesian highest posterior density  (HPD) credible set and three classical confidence intervals: the Wald CI, the Clopper-Pearson exact CI, and the score CI.   For more details about these estimators see

Agresti A, Coull BA (1998).  Approximate is better than "Exact" for interval estimation of binomial proportions".  The American Statistician, 52, 119-126.

For several values of p on a grid of [0,1], we generate M=10,000 data sets and compute the four interval estimates for each data set.  We then compute the proportion of the M intervals that cover the true p and the average width of the M intervals.  The results are below.
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Of the three intervals with reasonable coverage probability (Wald is clearly inappropriate), the Bayesian credible set has the smallest average interval width for all p.
R code

library("binGroup")

n.p<-100   #Number of true proportions to consider

M<-10000   #Number of simulated data sets

n<-5       #Sample size

#Set up the matrices to store the results

p.grid<-seq(0,1,length=n.p)

cov.prob<-width<-matrix(0,n.p,4)

dimnames(cov.prob)[[2]]<-c("Exact","Wald","Score","Bayes")

dimnames(cov.prob)[[1]]<-paste("p =",round(p.grid,2))

dimnames(width)<-dimnames(cov.prob)
#Function to compute the HPD Bayes credible set

binHPD<-function(n,y,a=1,b=1,conf.level=0.95){

   probs<-seq(0,1-conf.level,.001)

   l<-0;u<-1

   for(s in 1:length(probs)){

      l.can<-qbeta(probs[s],y+a,n-y+b)

      u.can<-qbeta(probs[s]+conf.level,y+a,n-y+b)

      if(u.can-l.can<u-l){

        u<-u.can

        l<-l.can

      }

   }

c(l,u)}

for(j in 1:n.p){for(s in 1:M){

   y<-rbinom(1,n,p.grid[j])

   #Exact

   CI<-binCP(n,y)

   cov.prob[j,1]<-cov.prob[j,1]+(CI[1]<=p.grid[j] & CI[2]>=p.grid[j])

   width[j,1]<-width[j,1]+CI[2]-CI[1]

   #Wald

   CI<-binWald(n,y)

   cov.prob[j,2]<-cov.prob[j,2]+(CI[1]<=p.grid[j] & CI[2]>=p.grid[j])

   width[j,2]<-width[j,2]+CI[2]-CI[1]

   #Score

   CI<-binWilson(n,y)

   cov.prob[j,3]<-cov.prob[j,3]+(CI[1]<=p.grid[j] & CI[2]>=p.grid[j])

   width[j,3]<-width[j,3]+CI[2]-CI[1]

   #Bayes

   CI<-binHPD(n,y)

   cov.prob[j,4]<-cov.prob[j,3]+(CI[1]<=p.grid[j] & CI[2]>=p.grid[j])

   width[j,4]<-width[j,4]+CI[2]-CI[1]

}}

cov.prob<-cov.prob/M

width<-width/M

plot(0,0,xlim=range(p.grid),ylim=range(cov.prob),col=0,ylab="Coverage prob",xlab="True proportion")

for(j in 1:4){lines(p.grid,cov.prob[,j],lty=j,col=j)}

lines(c(0,1),c(0.95,0.95))

legend("bottom",c("Exact","Wald","Score","Bayes"),lty=1:4,col=1:4,inset=0.05)

plot(0,0,xlim=range(p.grid),ylim=range(width),col=0,ylab="Average interval width",xlab="True proportion")

for(j in 1:4){lines(p.grid,width[,j],lty=j,col=j)}

legend("bottom",c("Exact","Wald","Score","Bayes"),lty=1:4,col=1:4,inset=0.05)

