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n<-length(Y) 

K<-ncol(X) 

Xvec<-c(X) 

Kind<-c(col(X)) 

IDind<-c(matrix(rep(ccc,K),n,K)) 

N<-n*K 

p<-K 

U<-matrix(0,N,p) 

for (k in 1:K){ 

U[Kind==k,k]<-1 

} 

a<-rep(0.1,K) 

b<-rep(0.1,K) 

g<-rep(1,K) 

zi<-matrix(0,n,1) 

zik<-matrix(0,n,K) 

I<-30000 

prov<-matrix(0,I,K) 

# ALGORITMO 

for (j in 1:I){ 

# STEP 1 

aik<-matrix(exp(U%*%log(g)),n,K) 

eta<-(X*aik)%*%rep(1,K) 

zi[Y==1]<-qpois(runif(sum(Y),exp(-eta[Y==1]),1),eta[Y==1]) 

zik<-matrix(0,n,K) 

for (k in 1:K) { zik[zi>0 & X[,k]==1,k]<- rbinom(sum(zi>0 & X[,k]==1), zi[zi>0 & X[,k]==1], 

                           aik[zi>0 & X[,k]==1,k]/eta[zi>0 & X[,k]==1]) 

} 

# STEP 2 

for(h in 1:K){ 

     g[h]<-rgamma(1,a[h]+sum((U[,h]*c(zik))[X==1]),b[h]+sum(X[,h])) 

     prov[j,h]<-g[h] 

} 

} 

prov1<-prov[-c(1:5000),] 

intervalli2<-matrix(0,12,3) 

for (i in 1:12){ 
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         intervalli2[i,1]<-quantile(prov1[,i],0.025) 

         intervalli2[i,2]<-mean(prov1[,i]) 

         intervalli2[i,3]<-quantile(prov1[,i],0.975) 

} 

intervalli2 

matplot(c(-8:3),intervalli2[,c(1,2,3)],pch=c(25,19,24),col="black",xlab="giorno della finestra di 

fertilità",ylab="stima del parametro giornaliero") 

abline(h=0,v=0) 
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n<-length(Y) 

K<-ncol(X) 

Xvec<-c(X) 

Mvec<-c(M) 

Kind<-c(col(X)) 

IDind<-c(matrix(rep(dati.2$CODICE,K),n,K)) 

N<-n*K 

p<-K+3 

U<-matrix(0,N,p) 

for (k in 1:K){ 

U[Kind==k,k]<-1 

} 

U<-matrix(0,N,p) 

for (k in 1:K){ 

U[Kind==k,k]<-1 

} 

for (i in 1:523) 

{ 

U[i,13]<-M[i,1] 

U[i,14]<-M[i,2] 

U[i,15]<-M[i,3] 

} 

# e così per gli altri casi 

a<-rep(1,p) 

b<-rep(1,p) 

at<-rep(1,p) 

bt<-rep(1,p) 

g<-rep(0.5,p) 

zi<-matrix(0,n,1) 

zik<-matrix(0,n,K) 

I<-30000 

prov<-matrix(0,I,p) 

aik<-matrix(1,n,K) 

# ALGORITMO 

for (j in 1:I){ 

# STEP 1 

aik<-matrix(exp(U%*%log(g)),n,K) 

eta<-(X*aik)%*%rep(1,K) 

zi[Y==1]<-qpois(runif(sum(Y),exp(-eta[Y==1]),1),eta[Y==1]) 

zik<-matrix(0,n,K) 

for (k in 1:K) { zik[zi>0 & X[,k]==1,k]<- rbinom(sum(zi>0 & X[,k]==1), zi[zi>0 & X[,k]==1], 

                       aik[zi>0 & X[,k]==1,k]/eta[zi>0 & X[,k]==1]) 

} 

# STEP 2 

for(h in 1:K){ 



�

����

     g[h]<-rgamma(1,a[h]+sum((U[,h]*c(zik))[X==1]),b[h]+sum(U[Xvec==1,h]*exp(U[Xvec==1,-h]%*%log(g[-

h])))) 

     prov[j,h]<-g[h] 

} 

# STEP 3 

for(f in (K+1):p){ 

         at[f]<-a[f]+sum((U[,f]*c(zik))[X==1]) 

         bt[f]<-b[f]+sum(U[Xvec==1,f]*exp(U[Xvec==1,-f]%*%log(g[-f]))) 

         g[f]<-rgamma(1,at[f],bt[f]) 

         prov[j,f]<-g[f] 

} 

} 

prov1<-prov[-c(1:5000),] 

intervalli2<-matrix(0,15,3) 

for (i in 1:12){ 

         intervalli2[i,1]<-quantile(prov1[,i],0.025) 

         intervalli2[i,2]<-mean(prov1[,i]) 

         intervalli2[i,3]<-quantile(prov1[,i],0.975) 

} 

intervalli2 

matplot(c(-8:3),intervalli2[c(1:12),c(1,2,3)],pch=c(25,19,24),col="black",xlab="giorno della finestra di 

fertilità",ylab="stima del parametro giornaliero") 

abline(h=0,v=0) 
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p<-c(0.003,0.014,0.027,0.068,0.176,0.237,0.255,0.212,0.103,0.008,0.035,0.0000001) 

a<-matrix(0,523,12) 

for (i in 1:523){ 

   for (j in 1:12){ 

a[i,j]<-(X[i,j]*p[j])/sum(p*X[i,]) 

} 

} 

llM<-function(b){ 

f<-0 

fa<-rep(0,523) 

fb<-rep(0,523) 

n<-length(Y) 

tb<-exp(b)/(1+exp(b)) 

for (i in 1:n){ 

fa[i]<-

Y[i]*log(a[i,1]*tb[1]+a[i,2]*tb[2]+a[i,3]*tb[3]+a[i,4]*tb[4]+a[i,5]*tb[5]+a[i,6]*tb[6]+a[i,7]*tb[7]+a[i,8]*tb[8]+a[i,9]*tb[

9]+a[i,10]*tb[10]+a[i,11]*tb[11]+a[i,12]*tb[12]) 

fb[i]<-(1-Y[i])*log(1-

(a[i,1]*tb[1]+a[i,2]*tb[2]+a[i,3]*tb[3]+a[i,4]*tb[4]+a[i,5]*tb[5]+a[i,6]*tb[6]+a[i,7]*tb[7]+a[i,8]*tb[8]+a[i,9]*tb[9]+a[i,1

0]*tb[10]+a[i,11]*tb[11]+a[i,12]*tb[12])) 

f[i]<-fa[i]+fb[i] 

} 

-sum(f) 

} 

fit<-function(b){ 

est<-optim(tM,llM) 

return(est) 

} 

z<-fit(b) 

z 

kM<-z$par 

betaM<-exp(kM)/(1+exp(kM)) 

betaM 

# intervallo di confidenza per beta1 

llM<-function(b){ 

f<-0 

fa<-rep(0,523) 

fb<-rep(0,523) 

n<-length(Y) 

tb<-exp(b)/(1+exp(b)) 

for (i in 1:n){ 
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fa[i]<-

Y[i]*log(a[i,1]*tb[1]+a[i,2]*tb[2]+a[i,3]*tb[3]+a[i,4]*tb[4]+a[i,5]*tb[5]+a[i,6]*tb[6]+a[i,7]*tb[7]+a[i,8]*tb[8]+a[i,9]*tb[

9]+a[i,10]*tb[10]+a[i,11]*tb[11]+a[i,12]*tb[12]) 

fb[i]<-(1-Y[i])*log(1-

(a[i,1]*tb[1]+a[i,2]*tb[2]+a[i,3]*tb[3]+a[i,4]*tb[4]+a[i,5]*tb[5]+a[i,6]*tb[6]+a[i,7]*tb[7]+a[i,8]*tb[8]+a[i,9]*tb[9]+a[i,1

0]*tb[10]+a[i,11]*tb[11]+a[i,12]*tb[12])) 

f[i]<-fa[i]+fb[i] 

} 

sum(f) 

} 

llM1 <- function(x){ 

f<-0 

fa<-rep(0,523) 

fb<-rep(0,523) 

n<-length(Y) 

tx<-exp(x)/(1+exp(x)) 

#tb<-exp(kM)/(1+exp(kM)) 

tb <-betaM 

for (i in 1:n){ 

fa[i]<-

Y[i]*log(a[i,1]*tx+a[i,2]*tb[2]+a[i,3]*tb[3]+a[i,4]*tb[4]+a[i,5]*tb[5]+a[i,6]*tb[6]+a[i,7]*tb[7]+a[i,8]*tb[8]+a[i,9]*tb[9]+

a[i,10]*tb[10]+a[i,11]*tb[11]+a[i,12]*tb[12]) 

fb[i]<-(1-Y[i])*log(1-

(a[i,1]*tx+a[i,2]*tb[2]+a[i,3]*tb[3]+a[i,4]*tb[4]+a[i,5]*tb[5]+a[i,6]*tb[6]+a[i,7]*tb[7]+a[i,8]*tb[8]+a[i,9]*tb[9]+a[i,10]*

tb[10]+a[i,11]*tb[11]+a[i,12]*tb[12])) 

f[i]<-fa[i]+fb[i] 

} 

sum(f) 

} 

massimo <-llM(kM) 

intervalliM<-matrix(0,12,3) 

funzione1<- function(x) llM1(x)-massimo+qchisq(0.95,1)/2 

foo1<-uniroot(funzione1,interval=c(-2,kM[1]))$root 

intervalliM[1,1]<- exp(foo1)/(1+exp(foo1)) 

foo1<- uniroot(funzione1,interval=c(kM[1],2))$root 

intervalliM[1,3] <-exp(foo1)/(1+exp(foo1)) 

intervalliM[1,2] <-betaM[1] 
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