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# _______________________________________________

# Entries:

# _______________________________________________

# x=vector of circular data taking values in (@, 2*\pil]

# r=number ok summands for the practical calculation of the test statistic
# lambda=parameter of the Poisson. It can be a vector

# B=number of bootstrap replications

# _______________________________________________

# Outputs:

# _______________________________________________

# hat.mu=MLE of mu
# hat.kappa=MLE of kappa
# p.value=bootstrap p-value

# _______________________________________________
# Warning: it requires the package CircStats

# _______________________________________________
library(CircStats)

TEST.CF=function(x,r, lambda,B)
{mi.CF=function(x,hat.mu,hat.kappa,lambda,r){
x=x-hat.mu; n=length(x); n.l=length(lambda)
M=r; S1=rep(@,n.1l); S2=rep(@,n.1l); S3=rep(@,n.l); aux=outer(x,x,"-")
for (i in 1:n.1){
lambda.@=1ambdal[i]
eps.fun=function(theta){
sal=cos(lambda.@*sin(theta))*exp(lambda.@*(cos(theta)-1))
return(sal)} #end of eps.fun
S1[iJ=sum(eps.fun(aux))/n}
aux1=bessell(hat.kappa,@:M); I.0=aux1[1]
for (i in 1:n.1){
lambda.@=1ambdali]
aux2=dpois(0:M, lambda. @)
S2[iJ=sum((aux1"2)*aux2)
E.fun=function(theta){aux3=cos(theta*x(@:M)); sal=sum(auxl*aux2xaux3); return(sal)}
S3[il=sum(unlist(lapply(x,E.fun)))?}
sal=S1+n*S2/(1.0"2)-2%xS3/1.0
return(sal)}# end of mi.CF
d.lambda=1length(lambda)
est.boot=matrix(@,ncol=d.lambda, nrow=B)
estim=as.numeric(vm.ml(x))
hat.mu=estim[1]; hat.kappa=estim[2]
est.values=mi.CF(x,hat.mu,hat.kappa,lambda,r);
for (i.boot in 1:B){ #print(c("Bootstrap iteration”, i.boot), quote=FALSE)
x.b=rvm(n,hat.mu,hat.kappa)
estim.b=as.numeric(vm.ml(x.b));
hat.mu.b=estim.b[1]; hat.kappa.b=estim.b[2]
est.boot[i.boot,]=mi.CF(x.b,hat.mu.b,hat.kappa.b,lambda,r)}#end de i.boot
sal=c()
for (j in 1:d.lambda) {
aux=mean(est.boot[,j] >= est.values[j]); sal=c(sal,aux)}
nada=c()
if (d.lambda>1) nada=rep(” ", (d.lambda-1))
sss=rbind(c("hat.mu”,hat.mu,nada),c("hat.kappa”,hat.kappa,nada),c(”lambda”, lambda))
sss=c(sss,c("bootstrap p.values”, sal)); print(sss, quote=FALSE)}



# x=vector of circular data taking values in (@, 2*\pil]

# r=number ok summands for the practical calculation of the test statistic

# lambda=vector containing parameter of the Poisson.

# n.boot1=number of bootstrap replications for calculation of critical values
# n.boot2=number of bootstrap replications for calibration

# alpha=probability of type I error

# hat.mu=MLE of mu
# hat.kappa=MLE of kappa
# decision= reject or not reject

# _______________________________________________
# Warning: it requires the package CircStats

# _______________________________________________
library(CircStats)

TEST.CF.DATA=function(x,r,lambda,B1,B2,alpha)
{mi.CF=function(x,hat.mu,hat.kappa,lambda,r){
x=x-hat.mu; n=length(x); n.l=length(lambda)
M=r; S1=rep(@,n.1l); S2=rep(@,n.1l); S3=rep(@,n.l); aux=outer(x,x,"-")
for (i in 1:n.1){
lambda.@=1ambdal[i]
eps.fun=function(theta){
sal=cos(lambda.@*sin(theta))*exp(lambda.@*(cos(theta)-1))
return(sal)} #end of eps.fun
S1[iJ=sum(eps.fun(aux))/n}
auxl=bessell(hat.kappa,@:M); I.0=aux1[1]
for (i in 1:n.1){
lambda.@=1ambdal[i]
aux2=dpois(0:M, lambda.0)
S2[iJ=sum((aux1"2)*aux2)
E.fun=function(theta){aux3=cos(theta*x(@:M)); sal=sum(auxl*xaux2xaux3); return(sal)}
S3[il=sum(unlist(lapply(x,E.fun)))?}
sal=S1+n*S2/(1.0"2)-2%xS3/1.0
return(sal)}# end of mi.CF
estim=as.numeric(vm.ml(x));
hat.mu=estim[1]; hat.kappa=estim[2]
est.values=mi.CF(x,hat.mu,hat.kappa,lambda,r)
d.lambda=length(lambda); pp=rep(@,n.boot1)
est.boot1=matrix(@,ncol=d.lambda,nrow=n.boot1); est.boot2=matrix(@,ncol=d.lambda,nrow=n.boot2)
for (i.boot in 1:n.boot1){
x.b=rvm(n,hat.mu,hat.kappa)
estim.b=as.numeric(vm.ml(x.b));
hat.mu.b=estim.b[1]; hat.kappa.b=estim.b[2]
est.boot1[i.boot, J=mi.CF(x.b,hat.mu.b,hat.kappa.b,lambda,r);
Ytend of for (i.boot in 1:n.boot1)
for (j in 1:d.lambda) {est.boot1[,jl=sort(est.boot1[,j],decreasing=TRUE)}
for (i.boot in 1:n.boot2){
x.b=rvm(n,hat.mu,hat.kappa)
estim.b=as.numeric(vm.ml(x.b));
hat.mu.b=estim.b[1]; hat.kappa.b=estim.b[2]
est.boot2[i.boot, ]=mi.CF(x.b,hat.mu.b,hat.kappa.b,lambda,r);



Ytend of for (i.boot in 1:n.boot2)
for (r in 1:n.boot1)
{aux1=t(matrix(rep(est.boot1[r,],n.boot2),ncol=n.boot2))
aux2=est.boot2-aux1; aux3=apply(aux2,1,max); ppLrl=mean(aux3>0)
} #end of for (r in 1:n.boot1)
pp.alpha=length(pp[pp<=alphal)
sal=sum(max(est.values-est.boot1[pp.alpha,]1)>0)
dec="Reject"”; if (sal==0) dec="Not reject”
sss=rbind(c("hat.mu”,hat.mu),c("hat.kappa”,hat.kappa),c(”"Decision”, dec)); print(sss, quote=FALSE)}



