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Chapter 1.

BUGS CODE 1.1

Model;
{ for( i in 1:30) { x[i]~dnorm(mu,tau) }
mu~dnorm (0.0,.0001)
tau ~dgamma( .0001,.0001)                                                                         
sigma <- 1/tau }
list( x = c(7.8902,4.8343,11.0677,8.7969,4.0391,4.0024,6.6494,8.4788,0.7939,5.0689,6.9175,6.1092,8.2463,10.3179,1.8429,3.0789,2.8470,5.1471,6.3730,5.2907,1.5024,3.8193,9.9831,6.2756,5.3620,5.3297,9.3105,6.5555,0.8189,0.4713))
list( mu = 0, tau = 1)

BUGS CODE  1.2
model;
# the cross sectional study
{
# below generates observations from the Dirichlet distribution
gpp~ dgamma(npp,2)
gpm~dgamma(npm,2)
gmp~dgamma(nmp,2)
gmm~dgamma(nmm,2)
sg<-gpp+gpm+gmp+gmm
thetapp<- gpp/sg
thetapm<-gpm/sg
thetamp<-gmp/sg
thetamm<-gmm/sg
# numerator of RR
nRR<-(thetapp)/(thetapp+thetapm)
# denominator of RR
dRR<-(thetamp)/(thetamp+thetamm)
# the odds ratio
OR<-(thetapp*thetamm)/(thetamp*thetapm)
# the relative rsk
RR<-nRR/dRR
# attributable risk based on the relative risk
ARRR<-(RR-1)/RR
# attributable risk based on the odds ratio
AROR<-(OR-1)/RR
}
# data with improper prior for Shields Heart Study
list(npp=119,npm=2461,nmp=11,nmm=1798)
 # initial values generated from the specification tool 


BUGS CODE 1.3


	model;
	{

# prior distribution for the regression coefficients.
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                     beta3 ~ dnorm(0.0,.0001)
                     beta4 ~ dnorm(0.0,.0001)
# mean profile for non smokers
 for( i in 1:N1){ Y1[i,1:M1]~dmnorm(mu1[],Omega[,])}
 for ( j in 1:M1){mu1[j]<-beta1+beta2*age[j]}
# non-informative precision matrix
 Omega[1:M1,1:M1]~dwish(R[,],7)
 Sigma[1:M1,1:M1]<-inverse(Omega[,])
 for( i in 1:N2){Y2[i,1:M2]~dmnorm(mu2[],Omega[,])}
# mean profile for smokers
 for ( j in 1:M2){mu2[j]<-beta3+beta4*age[j]}
# differences compare the mean profile for non smokers vs smokers
d13<-beta1-beta3
d23<-beta2-beta4

}




# list statement is for the FEV1 values of non smokers


#  non smokers

list(N1=32,N2=100,M1=7,M2=7,Y1=structure(.Data=c(3.4,3.4,3.5,3.2,NA,3.0,2.4,

3.3,3.8,3.5,3.0,3.1,NA,NA,

NA,2.4,2.4,2.4,NA,2.2,2.0,

4.4,4.4,4.1,4.1,4.0,NA,3.6,

3.2,3.4,2.7,3.0,3.1,2.6,1.6,

3.1,NA,NA,2.4,2.5,2.5,2.1,

3.7,3.8,3.9,3.8,3.8,3.5,3.2,

3.8,3.2,3.3,3.2,3.1,3.0,NA,

NA,4.6,4.7,4.7,4.9,NA,4.4,

3.2,NA,2.7,2.8,2.7,2.5,2.5,

3.6,3.7,3.4,3.5,3.3,3.2,3.4,

3.6,4.0,NA,3.6,3.8,NA,3.4,

4.8,4.6,4.7,4.0,3.9,4.2,3.3,

2.6,2.4,2.5,2.6,2.6,2.4,2.3,

NA,NA,3.6,2.7,3.0,3.1,3.2,

NA,NA,2.2,2.1,2.0,1.3,1.5,

3.7,3.3,3.0,3.2,NA,2.9,NA,

3.4,3.3,3.1,3.0,3.0,NA,2.8,

4.1,4.1,3.7,3.8,3.7,3.7,3.6,

NA,2.9,2.8,2.8,2.6,2.6,2.8,

4.1,4.3,3.5,NA,3.3,NA,3.5,

3.2,3.0,2.9,3.0,2.8,2.5,2.6,

NA,3.2,3.2,3.4,3.1,NA,3.2,

3.5,3.6,3.5,3.2,3.0,3.0,3.2,

3.2,3.5,3.4,3.4,3.1,3.0,3.0,

NA,4.9,3.9,3.7,4.0,3.8,3.6,

3.3,3.3,3.2,3.3,2.9,3.2,3.1,

3.1,3.3,3.0,NA,2.6,NA,2.5,

NA,NA,3.7,3.6,3.4,3.4,3.1,

NA,NA,2.7,2.5,2.3,2.2,2.5,

NA,3.2,3.0,2.8,2.8,2.6,2.4,

3.7,3.7,NA,2.7,3.3,3.0,3.1),.Dim=c(32,7)),

# smokers

Y2=structure(.Data=c(3.1,3.2,3.5,3.0,2.9,NA,NA,

3.6,3.5,3.5,3.1,NA,2.8,2.7

,NA,2.7,2.9,2.7,2.7,2.5,NA,

3.4,3.3,2.9,2.3,2.5,2.4,NA,

NA,2.5,2.5,2.1,2.4,NA,2.3,

3.9,4.0,4.1,3.8,4.0,NA,NA,

2.7,NA,3.3,2.4,2.2,2.2,2.3,

3.0,2.9,3.0,2.8,2.8,2.7,2.8,

2.8,2.7,2.1,1.9,1.8,NA,1.7,

3.9,3.8,3.5,3.3,3.5,3.2,3.3,

3.2,NA,3.0,2.8,2.9,2.5,2.2,

3.3,3.4,3.4,3.1,3.5,3.0,2.8,

NA,3.1,3.4,3.1,3.2,NA,2.6,

3.2,3.2,3.3,3.1,3.2,2.8,NA,

4.0,3.6,3.7,3.7,3.2,3.0,NA,

3.3,3.6,3.3,3.3,3.0,2.9,NA,

NA,3.0,3.2,3.0,2.9,2.4,NA,

2.8,2.5,2.6,2.5,2.4,2.3,2.2,

3.6,3.9,3.7,NA,3.3,3.1,NA,

3.6,3.4,3.4,NA,3.0,NA,2.7,

NA,2.0,1.8,1.7,1.8,1.6,1.5,

3.6,3.4,3.2,3.3,3.3,NA,2.6,

2.6,3.6,NA,2.9,3.2,3.1,2.2,

3.3,3.0,2.9,3.0,2.9,2.8,2.4,

3.6,3.6,3.4,NA,NA,2.8,2.8,

1.8,1.5,1.7,NA,1.8,1.5,1.2,

3.6,3.8,3.2,3.1,3.2,3.2,2.8,

4.2,3.8,3.5,3.8,3.5,3.4,3.3,

NA,3.9,4.0,NA,3.7,3.3,3.4,

3.7,NA,4.1,2.7,2.9,2.9,2.5,

2.6,2.6,2.7,2.6,2.6,2.4,2.5,

3.5,3.6,3.1,3.0,2.9,3.1,2.7,

2.2,2.3,2.3,2.1,NA,NA,1.5,

NA,3.5,3.3,3.8,3.6,3.9,3.4,

NA,3.1,3.3,3.1,NA,2.8,2.7,

3.7,3.7,3.7,3.3,3.1,NA,NA,

NA,2.4,2.3,2.1,1.9,2.2,2.0,

4.4,4.2,4.1,4.1,NA,4.0,NA,

2.9,2.7,2.8,NA,2.5,NA,2.1,

3.1,2.6,2.7,2.5,2.4,2.1,2.3,

2.5,2.4,2.0,NA,NA,2.1,2.3,

3.3,3.1,3.0,3.2,NA,3.3,2.9,

2.8,2.7,2.7,2.4,NA,2.1,1.8,

2.7,2.4,3.0,1.9,2.6,2.5,2.4,

3.4,3.4,3.4,3.1,2.9,NA,2.5,

3.7,3.4,3.3,3.2,2.7,NA,2.8,

NA,2.5,2.4,2.6,2.0,NA,2.0,

3.6,3.4,3.5,3.5,3.6,3.3,3.2,

2.6,2.7,2.7,2.7,NA,NA,2.4,

3.4,3.5,3.7,3.4,3.6,NA,3.0,

3.4,3.1,3.0,2.9,NA,2.6,2.4,

3.6,3.3,NA,3.2,3.0,2.7,NA,

4.1,3.6,3.8,3.9,3.6,3.5,NA,

3.7,3.6,3.3,3.1,3.3,3.1,NA,

4.8,3.8,3.8,3.5,3.6,NA,3.3,

3.7,4.2,3.9,3.3,3.2,3.5,3.6,

2.8,2.9,NA,NA,2.7,2.4,2.5,

3.4,3.4,3.3,2.7,3.0,3.1,3.1,

3.0,3.1,2.8,1.7,2.9,2.7,2.2,

3.0,2.5,NA,2.1,2.3,NA,1.9,

3.5,3.4,2.9,3.1,NA,2.8,NA,

2.9,2.5,NA,2.4,2.7,2.3,2.1,

NA,3.5,NA,3.0,3.0,3.2,3.2,

2.3,2.6,2.6,NA,2.4,2.3,2.2,

3.5,3.6,3.4,3.3,NA,2.8,2.8,

3.4,3.3,NA,NA,2.8,2.7,2.6,

3.5,3.1,2.9,2.6,2.6,2.3,NA,

3.8,3.7,3.6,3.4,3.2,3.0,2.8,

3.9,3.1,3.6,3.4,3.3,NA,3.0,

3.5,3.8,4.0,3.8,NA,3.2,3.0,

3.4,3.0,3.1,3.1,NA,2.8,NA,

2.4,2.8,2.7,2.1,NA,2.0,1.9,

1.9,1.9,1.8,1.6,1.6,NA,NA,

3.0,2.8,2.5,NA,NA,2.2,2.2,

2.7,3.0,NA,NA,2.3,1.9,1.6,

2.8,3.4,NA,3.0,2.5,2.5,NA,

NA,3.1,NA,2.8,2.5,2.0,2.7,

NA,4.4,3.5,3.6,NA,3.4,3.2,

4.1,3.7,3.9,2.8,3.4,3.0,3.2,

2.1,2.2,2.4,2.3,2.2,NA,NA,

3.2,2.9,2.8,2.7,2.6,2.4,2.3,

3.5,3.5,3.9,3.3,NA,2.6,2.5,

3.2,3.7,3.4,3.4,3.5,NA,NA,

3.5,3.5,3.2,3.0,3.1,2.8,2.6,

4.3,NA,4.1,4.1,3.8,3.7,3.5,

2.9,3.1,2.7,2.8,NA,2.2,2.2,

2.3,2.2,2.0,2.0,1.9,NA,NA,

3.8,3.4,3.3,3.1,3.1,NA,NA,

4.0,3.3,3.5,NA,3.3,2.8,2.7,

2.8,2.9,2.8,2.4,2.5,2.4,2.3,

3.0,NA,3.2,2.5,2.5,2.7,NA,

NA,2.6,3.0,2.4,2.5,2.1,NA,

3.0,3.1,2.9,2.8,2.5,2.4,2.1,

3.0,2.7,NA,2.4,2.2,2.2,2.3,

2.4,2.3,2.3,2.0,1.9,NA,NA,

NA,2.6,2.5,NA,2.1,2.2,1.7,

NA,3.1,2.9,NA,2.4,2.7,2.2,

3.7,3.5,3.3,2.9,3.1,NA,2.6,

2.9,3.1,2.9,2.8,2.6,NA,NA,

3.0,3.0,2.7,2.5,2.1,2.0,2.2),.Dim=c(100,7)),

age=c(0,3,6,9,12,15,19),

R=structure(.Data=c(1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1
,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
1,0,0,0,0,0,0,0,1),.Dim=c(7,7)))

# initial values


BUGS CODE 1.4

	model;
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
    beta3 ~ dnorm(0.0,.0001)
    beta4 ~ dnorm(0.0,.0001)  
    beta5 ~ dnorm(0.0,.0001)        
    beta6 ~ dnorm(0.0,.0001)
# Y1 is hematocrit for males
 for( i in 1:N1){ Y1[i,1:M1]~dmnorm(mu1[],Omega[,])}
 for ( j in 1:M1){mu1[j]<-beta1+beta2*age[j]+beta3*age[j]*age[j]}

 Omega[1:M1,1:M1]~dwish(R[,],4)
 Sigma[1:M1,1:M1]<-inverse(Omega[,])

# Y2 is hematocrit for females
 for( i in 1:N2){Y2[i,1:M2]~dmnorm(mu2[],Omega[,])}
 for ( j in 1:M2){mu2[j]<-beta1+beta4+(beta2+beta5)*age[j]+   (beta3+beta6)*age[j]*age[j]}

}


#  Males

list(N1=13,N2=17,M1=4,M2=4,

Y1=structure(.Data=

c(47.1,31.1,NA,32.8,

44.1,31.5,NA,37.0, 

39.7,33.7,NA,24.5,

43.3,18.4,NA,36.6,

37.4,32.3,NA,29.1,

45.7,35.5,NA,39.8,

44.9,34.1,NA,32.1,

42.9,32.1,NA,NA,

46.1,28.8,NA,37.8,

42.1,34.4,34.0,36.1,

38.3,29.4,32.9,30.5,

43.0,33.7,34.1,36.7,

37.8,26.6,26.7,30.6),.Dim=c(13,4)),

# females

Y2=structure(.Data=

c(37.3,26.5,NA,38.5,

NA,28.0,NA,33.9,

27.0,32.5,NA,32.0,

38.4,32.3,NA,37.9,

38.8,32.6,NA,26.9,

44.7,32.2,NA,34.2,

38.0,27.1,NA,37.9,

34.0,23.2,NA,26.0,

44.8,37.2,NA,29.7,

46.0,29.1,NA,26.7,

41.9,32.0,37.1,37.6,

38.0,31.7,38.4,35.7,

42.2,34.0,32.9,33.3,

39.7,33.5,26.6,32.7,

37.5,28.2,28.8,30.3,

34.6,31.0,30.1,28.7,

35.5,24.7,28.1,29.8),.Dim=c(17,4)),

age=c(1,2,3,4),

R=structure(.Data=c(1,0,0,0,
                                 0,1,0,0,
                                 0,0,1,0,
                                 0,0,0,1),.Dim=c(4,4)))

# initial values

list(beta1=0,beta2=0,beta3=0,beta4=0,beta5=0,beta6=0)

Chapter 2

BUGS CODE 2.1

model;
{
# Bernoulli distribution for the observations
# theta is the probability of a heart attack
 for (i in 1:400){y[i]~dbern(theta[i])}


for (i in 1:400){z[i]~dbern(theta[i])}

# logistic regression of theta on age and systolic blood pressure
 for (i in 1:400){ logit(theta[i])<-alpha+beta[1]*x1[i]+beta[2]*x2[i]}
# prior distributions for the regression coefficients
# uninformative priors
alpha~ dnorm(0.0000,.00001)
beta[1]~dnorm(0.0000,.00001)
beta[2]~dnorm(0.0000,.00001)
# the odds ratio for age
ORage<-exp(beta[1])
ORsbp<-exp(beta[2])
}
# y is the occurence of a heart attack
# x1 is age
# x2 is systolic blood pressure
list( y=c(1,1,
             1,                    
             0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
             0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
             1,1,1,1,
             1,1,1,1,1,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 

              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),


     x1=c(1,1,
              1,
              1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 
              1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 
              0,0,0,0,
              0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
           
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),      

     x2=c(1,1,
              0,
              1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              1,1,1,1, 
              0,0,0,0,0,
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 
            
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))  

# below is the data with the actual values of age and systolic blood pressure
list(  y=c(1,1,
             1,                    
             0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
             0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
             1,1,1,1,
             1,1,1,1,1,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 

              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),

x1=c(77,85,87,74,56,76,69,71,74,83,67,69,52,77,72,76,77,76,70,67,70,74,72,74,57,88,79,64,67,67,69,77,68,86,58,77,79,86,70,80,60,72,63,92,56,79,76,65,70,76,55,56,48,54,50,49,45,36,54,47,52,47,47,49,46,39,50,51,39,59,46,44,52,53,49,53,52,46,49,46,41,58,61,50,45,58,51,58,44,50,57,60,48,51,56,47,44,53,41,39,50,36,55,47,59,43,51,43,40,43,39,38,62,49,46,45,42,50,53,43,47,31,40,43,45,51,51,55,56,54,49,46,53,49,34,43,60,44,56,50,46,44,49,46,53,45,46,56,43,53,45,49,49,41,46,44,43,48,39,59,55,46,42,38,40,42,29,41,38,52,51,54,50,48,47,47,47,55,44,50,55,50,43,54,42,55,42,38,52,49,50,56,50,39,51,49,51,54,47,42,59,54,52,47,52,44,44,45,50,49,48,35,43,45,49,46,47,47,59,48,52,44,48,50,58,47,49,43,56,50,42,48,41,52,41,43,47,43,47,54,52,50,62,47,56,42,46,53,43,43,50,56,54,46,51,49,47,42,42,54,53,45,35,48,52,45,47,41,48,40,42,50,41,56,56,49,53,34,46,50,54,42,48,51,51,56,49,56,44,47,51,51,36,46,58,58,51,40,53,53,44,44,51,47,48,61,40,50,49,39,47,36,45,47,57,44,44,51,40,44,51,60,48,51,46,51,47,48,57,48,39,49,40,58,50,45,41,47,49,41,64,36,47,49,58,59,45,45,53,37,43,43,50,44,49,43,53,48,54,53,44,47,55,52,40,43,47,47,54,46,51,65,54,53,56,53,49,47,38,59,55,44,52,41,55,43,47,46,55,38,45,42,54,52,42,56,48,44,40,47,37,44,51,37,50,47,46,45,46,44,44,52,45,38,48,54,46,41,41,43,44,44,49,48,41,57,45,46,46,35,50,43,41,52,43,54,46,40,50,61,49,44,50,40,50,38,52,46,49,53),


x2=c(158,164,150,157,161,165,166,147,169,159,150,166,161,161,167,164,167,163,166,159,162,166,145,163,161,162,156,160,178,164,154,115,114,128,117,123,122,114,116,114,119,112,123,119,122,130,119,128,120,115,163,166,162,154,167,163,155,160,157,154,149,159,167,162,159,160,162,157,158,168,168,164,157,171,150,158,150,163,163,159,171,165,148,156,164,168,158,167,153,167,149,158,159,144,167,151,156,150,154,164,158,147,151,167,151,151,160,161,160,160,156,168,162,171,155,150,159,156,147,162,163,170,158,163,168,153,151,150,156,162,164,164,159,152,164,159,158,163,162,152,162,157,158,162,149,166,142,151,160,154,168,165,161,152,151,159,155,169,169,168,166,163,158,150,151,150,152,167,155,150,157,152,158,168,158,152,162,165,154,168,173,158,164,157,155,161,160,160,159,155,162,164,160,158,164,157,168,159,169,159,155,161,150,119,114,120,114,128,126,116,119,109,121,114,121,120,122,112,113,116,126,117,109,120,111,123,113,119,110,112,120,127,116,124,111,134,137,113,124,127,125,123,120,119,121,115,119,110,123,123,124,126,128,119,122,118,115,121,114,125,117,125,124,133,115,121,120,127,120,118,136,125,119,120,111,119,121,111,125,130,117,131,127,109,124,114,120,112,130,127,118,119,121,119,117,117,117,123,122,121,119,125,113,115,131,126,116,126,120,119,125,113,124,127,116,119,128,119,129,125,122,121,113,118,113,130,119,117,125,130,120,115,118,131,121,117,130,103,136,127,118,122,125,121,123,117,110,126,118,125,123,128,129,116,127,109,118,127,134,123,124,115,113,126,120,116,122,112,109,121,110,114,133,131,123,122,122,116,120,104,120,125,117,121,125,121,121,116,115,121,126,121,113,126,128,112,112,126,120,122,113,126,119,131,118,112,126,131,124,116,122,120,115,104,115,127,122,123,134,120,124,104,113,110,118,117,118,128,121,120,116,121,116,121,116,128,115,123,118,114,123,121,116,111,118,119,127,129,114,122))


# Initial values
list(alpha=0,beta=c(0,0))

BUGS CODE 2.2.
model;
{
# binomial distribution for the number of respondents

for( i in 1:4){y[i]~dbin(theta[i],n[i])}
# logistic regression of theta

for( i in 1:4){logit(theta[i])<-alpha+beta[1]*x1[i]+beta[2]*x2[i]+beta[3]*x3[i]}
# prior distriburions
alpha~dnorm(.0000,.0001)
for( i in 1:3){beta[i]~dnorm(.0000,.00001)}
# odds ratio of first group versus fourth
OR1<-exp(beta[1])
OR2<-exp(beta[2])
OR3<-exp(beta[3])
for(  in 1:4){z[i]~dbin(theta[i],n[i])}

}
# data from Hosmer and Lemeshow page 48
# below is the number with CHD
list(y=c(5,20,15,10),
# n is the total number in each group
n=c(25,30,25,20),
# indictor for  white
x1=c(1,0,0,0),
# indicator for black
x2=c(0,1,0,0),
# indicator for hispanic
x3=c(0,0,1,0))

# data below Table 2.1
list(y=c(2,1,4,5),
# n is the number in each group
n=c(31,19,153,247),
x1=c(1,0,0,0),
x2=c(0,1,0,0),
x3=c(0,0,1,0))

# initial values
list(alpha =0, beta=c(0,0,0))
  
BUGS CODE 2.3.
model;
{
for( i in 1:n){ y[i]~dnorm(mu[i], tau)}
for( i in 1:n){ z[i]~dnorm(mu[i], tau)}
for(i in 1:n){ mu[i]<- alpha+beta*x[i]}
# alpha is intercept
# uninformative priors 
alpha~dnorm(0,.0001)
# beta is slope

beta~dnorm(0,.0001)
tau~dgamma(.00001,.00001)
# sigsq is variance about regression line
sigsq<-1/tau
}
# hypothetical example Table 4.6
list(n=15,x=c(1,1,1,1,1,2,2,2,2,2,3,3,3,3,3),
y=c(3.2,2.9,3.0,3.3,2.8,5.3,4.7,4.9,5.2,5.1,7.4,6.9,
7.2,6.8,7.0))
# data from table 3.8
list(n=30,
x=c(14,12,16,13,11,21,17,15,17,20,21,17,23,12,16,15,19,24,24,12,23,23,20,13,18,18,19,24,25,22), 
y=c(97,100,100,106,119,111,106,117,111,126,115,118,124,126,116,131,125,125,128,130,138,131,129,127,131,126,142,165,157,163))

# inital values
list( alpha= 0,beta=0,tau=1)

BUGS CODE 2.4.
model;
{
for( i in 1:n){ y[i]~dnorm(mu[i], tau)}
for( i in 1:n){ z[i]~dnorm(mu[i], tau)}
for(i in 1:n){ mu[i]<- alpha+beta[1]*x1[i]+beta[2]*x2[i]}
# alpha is intercept
# uninformative priors 
alpha~dnorm(0,.0001)
# regresson coefficients for x1 and x2
beta[1]~dnorm(0,.0001)
beta[2]~dnorm(0,.0001)


# prior for precision
tau~dgamma(.00001,.00001)
# sigsq is variance about regression line
sigsq<-1/tau
}
# data from table 2.8.
# y is systolic blood pressure
# x1 is age
#x2 is weight
list(n=30,
x1=c(14,12,16,13,11,21,17,15,17,20,21,17,23,12,16,15,19,24,24,12,23,23,20,13,18,18,19,24,25,22), 
y=c(97,100,100,106,119,111,106,117,111,126,115,118,124,126,116,131,125,125,128,130,138,131,129,127,131,126,142,165,157,163),
x2=c(94,95,104,107,108,116,117,117,122,124,125,125,125,128,128,129,134,134,136,137,137,138,139,141,141,143,150,171,172,172))
# cigarette data below
# x1 is income
# x2 is price per pack
#  y  is consumption

list(n=51, x1=c(2948,4644,3665,2878,4493,3855,4917,4524,5079,3738,3354,4623,
3290,4507,3772,3751,3853,3112,3090,3302,4309,4340,4180,3859,
2626,3781,3500,3789,4563,3737,4701,3077,4712,3252,3086,4020,
3387,3719,3971,3959,2990,3123,3119,3606,3227,3468,3712,4053,
3061,3812,3815),

x2=c(42.70,41.80,38.50,38.80,39.70,31.10,45.50,41.30,32.60,43.80,
35.80,36.70,33.60,41.40,32.20,38.50,38.90,30.10,39.30,38.80,
34.20,41.00,39.20,40.10,37.50,36.80,43.70,34.70,44.00,34.10,
41.70,41.70,41.70,29.40,38.90,38.10,39.80,29.00,44.70,40.20,
34.30,38.50,41.60,42.00,36.60,39.50,30.20,40.30,41.60,40.20,
34.40), 


y=c(90,121,115,100,123,125,120,155,200,124,110,82,102,125,135,109,
114,156,116,129,124,124,129,104,93,121,111,108,190,266,121,90,
119,172,94,122,108,157,107,124,104,93,100,106,66,123,124,97,
115,106,132))
# inital values
list( alpha= 0,beta=c(0,0,0))


BUGS CODE 2.5
model;
{
for( i in 1:n){ y[i]~dnorm(mu[i], tau)}
for( i in 1:n){ z[i]~dnorm(mu[i], tau)}
for(i in 1:n){ mu[i]<-alpha+beta[1]*x1[i]+beta[2]*x2[i]+beta[3]*x3[i]}
# alpha is intercept
# un informative priors 
# y is the projected per capita expendure for education
#x1 is the number of residents per thousand living in urban areas

# x2 is the 1973 per capita income
# x3 is the number of residents per thousand under 18
# regression coefficients 
beta[1]~dnorm(0,.0001)
beta[2]~dnorm(0,.0001)
beta[3]~dnorm(0,.0001)
alpha~dnorm(0.0,.0001)
# prior for precision
tau~dgamma(.000001,.000001)
# sigsq is variance about regression line
sigsq<-1/tau
}
# data for state education expenditure data
list(n=50,
# URB70
x1=c(508,564,322,846,871,774,856,889,715,753,649,830,738,659,664,
572,701,443,446,615,661,722,766,631,390,450,476,603,805,523,
588,584,445,500,661,680,797,534,541,605,785,698,796,804,809,
726,671,609,484,831),
# state expenditure education
y=c(235,231,270,261,300,317,387,285,300,221,264,308,379,342,378,
232,231,246,230,268,337,344,330,261,214,245,233,250,243,216,
212,208,215,221,244,234,269,302,268,323,304,317,332,315,291,
312,316,332,NA,311),
# PI 73
x2=c(
3944,4578,4011,5233,4780,5889,5663,5759,4894,5012,4908,5753,
5439,4634,4921,4869,4672,4782,4296,4827,5057,5540,5331,4715,
3828,4120,3817,4243,4647,3967,3946,3724,3448,3680,3825,4189,
4336,4418,4323,4813,5046,3764,4504,4005,5560,4989,4697,5438,
5613,5309),
# Y74
x3=c(325,323,328,305,303,307,301,310,300,324,329,320,337,328,330,
318,309,333,330,318,304,328,323,317,310,321,342,339,287,325,
315,332,358,320,355,306,335,335,344,331,324,366,340,378,330,
313,305,307,386,333))

# weighted observations
# log transformation
list(n=50,
# URB70
x1=c(508,564,322,846,871,774,856,889,715,753,649,830,738,659,664,
572,701,443,446,615,661,722,766,631,390,450,476,603,805,523,
588,584,445,500,661,680,797,534,541,605,785,698,796,804,809,
726,671,609,484,831),
# state expenditure education
y=c(5.46,5.44,5.60,5.56,5.70,5.76,5.96,5.65,5.70,5.40,5.58,5.73,5.94,5.83,5.93,5.45,5.44,5.51,5.44,5.59,5.82,5.84,5.80,5.56,5.37,5.50,5.45,5.52,5.49,5.38,5.36,5.34,5.37,5.40,5.50,5.46,5.59,5.71,5.59,5.78,5.72,5.76,5.81,5.75,5.67,5.74,5.76,5.81,NA,5.74),
# PI 73
x2=c(
3944,4578,4011,5233,4780,5889,5663,5759,4894,5012,4908,5753,
5439,4634,4921,4869,4672,4782,4296,4827,5057,5540,5331,4715,
3828,4120,3817,4243,4647,3967,3946,3724,3448,3680,3825,4189,
4336,4418,4323,4813,5046,3764,4504,4005,5560,4989,4697,5438,
5613,5309),
# Y74
x3=c(325,323,328,305,303,307,301,310,300,324,329,320,337,328,330,
318,309,333,330,318,304,328,323,317,310,321,342,339,287,325,
315,332,358,320,355,306,335,335,344,331,324,366,340,378,330,
313,305,307,386,333))

# square root transformation
# state expenditure education
# weighted observations
list(n=50,
# URB70
x1=c(508,564,322,846,871,774,856,889,715,753,649,830,738,659,664,
572,701,443,446,615,661,722,766,631,390,450,476,603,805,523,
588,584,445,500,661,680,797,534,541,605,785,698,796,804,809,
726,671,609,484,831),

y=c(15.33,15.20,16.43,16.16,17.32,17.80,19.67,16.88,17.32,14.87,
16.25,17.55,19.47,18.49,19.44,15.23,15.20,15.68,15.17,16.37,
18.36,18.55,18.17,16.16,14.63,15.65,15.26,15.81,15.59,14.70,
14.56,14.42,14.66,14.87,15.62,15.30,16.40,17.38,16.37,17.97,17.44,17.80,18.22,17.75,17.06,17.66,17.78,18.22,NA,17.64),
# PI 73
x2=c(
3944,4578,4011,5233,4780,5889,5663,5759,4894,5012,4908,5753,
5439,4634,4921,4869,4672,4782,4296,4827,5057,5540,5331,4715,
3828,4120,3817,4243,4647,3967,3946,3724,3448,3680,3825,4189,
4336,4418,4323,4813,5046,3764,4504,4005,5560,4989,4697,5438,
5613,5309),
# Y74
x3=c(325,323,328,305,303,307,301,310,300,324,329,320,337,328,330,
318,309,333,330,318,304,328,323,317,310,321,342,339,287,325,
315,332,358,320,355,306,335,335,344,331,324,366,340,378,330,
313,305,307,386,333))

# inital values
list(alpha=0,beta=c(0,0,0), tau =1)

BUGS CODE 2.6
model;
{
# nonlinear regression of PCB on cube root of age
for( i in 1:N){ y[i]~dnorm(vu[i], tauy)}
for( i in 1:N){vu[i]<-exp(beta[1]+beta[2]*x[i])}
# predicted values of PCB
for( i in 1:N){ u[i]~dnorm(vu[i], tauy)}
# linear regression of log PCB on cube root of age
for( i in 1:N){ z[i]~dnorm(mu[i], tau)}
# z is natural log of y
for( i in 1:N){ z[i]<-log(y[i])}
for( i in 1:N){mu[i]<-theta[1]+theta[2]*x[i]}
# x is the cube root of age
 for( i in 1:N){x[i]<-pow(age[i],.333)}
# prior distribution of the beta
for( i in 1:2){beta[i]~dnorm(0.000,0.0001)}
for( i in 1:2){theta[i]~dnorm(0.000,0.0001)}
# prior distribution for tau
tau~dgamma(.0001,.0001)
tauy~dgamma(.0001,.0001)
# predicted values of log PCB
for( i in 1:N){ w[i]~dnorm(mu[i], tau)}
# sigma is the inverse of the precision tau
sigma<-1/tau
}

# PCB data
list(N=28,
y =c(.6,1.6,.5,1.2,2,1.3,2.5,2.2,2.4,1.2,3.5,4.1,5.1,5.7,3.4,9.7,8.6,
4.0,5.5,10.5,17.5,13.4,4.5,30.4,12.4,13.4,26.2,7.4),
age=c(1,1,1,1,2,2,2,3,3,3,4,4,4,5,6,6,6,7,7,7,8,8,8,9,11,12,12,12))

# initial values
list( beta=c(0,0), theta=c(0,0), tauy=1,tau=1)

BUGS CODE 2.7
model;
{

for(i in 1:n){for(j in 1:p){y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:n){for(j in 1:p){mu[i,j]<- theta+alpha[i]+beta[j]}}

for(i in 1:n){alpha[i]~dnorm(0,tau.alpha)}
for(j in 1:p){beta[j]~dnorm(0,tau.beta)}
for(i in 1:n){for(j in 1:p){z[i,j]~dnorm(mu[i,j],tau)}}
# prior distributions
	theta~dnorm(0,.0001)
tau.alpha~dgamma(.0001,.0001)
tau.beta~dgamma(.0001,.0001)
tau~dgamma(.0001,.0001)

sigma.alpha<-1/tau.alpha
sigma.beta<-1/tau.beta
sigma<-1/tau

}

# example with placebo group only
list(n=26, p=5, y=structure(.Data=
c(20,19,20,20,18,
    14,15,16,9,6,
      7,5,8,8,5,
     6,10,9,10,10,
     9,7,9,4,6,
     9,10,9,11,11,
     7,3,7,6,3,
     18,20,20,23,21,
     6,10,10,13,14,
     10,15,15,15,14,
     5,9,7,3,12,
     11,11,8,10,9,
      10,2,9,3,2,
     17,12,14,15,13,
     16,15,13,7,9,
     7,10,4,10,5,
     5,0,5,0,0,
      16,7,7,6,10,
     5,6,9,5,6,
    2,1,1,2,2,
     7,11,7,5,11,
     9,16,17,10,6,
    2,5,6,7,6,
     7,3,5,5,5,
    19,13,19,17,17,
    7,5,8,8,6),.Dim=c(26,5)))

# initial values
list(alpha=c(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),
beta=c(0,0,0,0,0), tau.alpha=1, tau.beta=1, tau=1, theta=0)

BUGS CODE 2.1 Alternative


model;
{
# Bernoulli distribution for the observations

# theta is the probability of a heart attack

 for (i in 1:400){y[i]~dbern(theta[i])}
# logistic regression of theta on age and systolic blood pressure
# with interaction
 for (i in 1:400){ logit(theta[i])<-alpha+beta[1]*x1[i]+beta[2]*x2[i]+beta[3]*x1[i]*x2[i]}

# prior distributions for the regression coefficients
# uninformative priors
alpha~ dnorm(0.0000,.00001)
for( i in 1:3){beta[i]~dnorm(.0000,.00001)}
ORage<-exp(beta[1])
ORsbp<-exp(beta[2])
}
# y is the occurence of a heart attack
# x1 is age
# x2 is systolic blood pressure
# age and blood pressure are coded with binary values
list( y=c(1,1,
             1,                    
             0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
             0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
             1,1,1,1,
             1,1,1,1,1,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 

              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),


     x1=c(1,1,
              1,
              1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 
              1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 
              0,0,0,0,
              0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
           
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),        

     x2=c(1,1,
              0,
              1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              1,1,1,1, 
              0,0,0,0,0,
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 
             1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 
            
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))   


# actual values of age and blood pressure
list(  y=c(1,1,
             1,                    
             0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
             0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
             1,1,1,1,
             1,1,1,1,1,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 

              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
              0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),

x1=c(77,85,87,74,56,76,69,71,74,83,67,69,52,77,72,76,77,76,70,67,70,74,72,74,57,88,79,64,67,67,69,77,68,86,58,77,79,86,70,80,60,72,63,92,56,79,76,65,70,76,55,56,48,54,50,49,45,36,54,47,52,47,47,49,46,39,50,51,39,59,46,44,52,53,49,53,52,46,49,46,41,58,61,50,45,58,51,58,44,50,57,60,48,51,56,47,44,53,41,39,50,36,55,47,59,43,51,43,40,43,39,38,62,49,46,45,42,50,53,43,47,31,40,43,45,51,51,55,56,54,49,46,53,49,34,43,60,44,56,50,46,44,49,46,53,45,46,56,43,53,45,49,49,41,46,44,43,48,39,59,55,46,42,38,40,42,29,41,38,52,51,54,50,48,47,47,47,55,44,50,55,50,43,54,42,55,42,38,52,49,50,56,50,39,51,49,51,54,47,42,59,54,52,47,52,44,44,45,50,49,48,35,43,45,49,46,47,47,59,48,52,44,48,50,58,47,49,43,56,50,42,48,41,52,41,43,47,43,47,54,52,50,62,47,56,42,46,53,43,43,50,56,54,46,51,49,47,42,42,54,53,45,35,48,52,45,47,41,48,40,42,50,41,56,56,49,53,34,46,50,54,42,48,51,51,56,49,56,44,47,51,51,36,46,58,58,51,40,53,53,44,44,51,47,48,61,40,50,49,39,47,36,45,47,57,44,44,51,40,44,51,60,48,51,46,51,47,48,57,48,39,49,40,58,50,45,41,47,49,41,64,36,47,49,58,59,45,45,53,37,43,43,50,44,49,43,53,48,54,53,44,47,55,52,40,43,47,47,54,46,51,65,54,53,56,53,49,47,38,59,55,44,52,41,55,43,47,46,55,38,45,42,54,52,42,56,48,44,40,47,37,44,51,37,50,47,46,45,46,44,44,52,45,38,48,54,46,41,41,43,44,44,49,48,41,57,45,46,46,35,50,43,41,52,43,54,46,40,50,61,49,44,50,40,50,38,52,46,49,53),


x2=c(158,164,150,157,161,165,166,147,169,159,150,166,161,161,167,164,167,163,166,159,162,166,145,163,161,162,156,160,178,164,154,115,114,128,117,123,122,114,116,114,119,112,123,119,122,130,119,128,120,115,163,166,162,154,167,163,155,160,157,154,149,159,167,162,159,160,162,157,158,168,168,164,157,171,150,158,150,163,163,159,171,165,148,156,164,168,158,167,153,167,149,158,159,144,167,151,156,150,154,164,158,147,151,167,151,151,160,161,160,160,156,168,162,171,155,150,159,156,147,162,163,170,158,163,168,153,151,150,156,162,164,164,159,152,164,159,158,163,162,152,162,157,158,162,149,166,142,151,160,154,168,165,161,152,151,159,155,169,169,168,166,163,158,150,151,150,152,167,155,150,157,152,158,168,158,152,162,165,154,168,173,158,164,157,155,161,160,160,159,155,162,164,160,158,164,157,168,159,169,159,155,161,150,119,114,120,114,128,126,116,119,109,121,114,121,120,122,112,113,116,126,117,109,120,111,123,113,119,110,112,120,127,116,124,111,134,137,113,124,127,125,123,120,119,121,115,119,110,123,123,124,126,128,119,122,118,115,121,114,125,117,125,124,133,115,121,120,127,120,118,136,125,119,120,111,119,121,111,125,130,117,131,127,109,124,114,120,112,130,127,118,119,121,119,117,117,117,123,122,121,119,125,113,115,131,126,116,126,120,119,125,113,124,127,116,119,128,119,129,125,122,121,113,118,113,130,119,117,125,130,120,115,118,131,121,117,130,103,136,127,118,122,125,121,123,117,110,126,118,125,123,128,129,116,127,109,118,127,134,123,124,115,113,126,120,116,122,112,109,121,110,114,133,131,123,122,122,116,120,104,120,125,117,121,125,121,121,116,115,121,126,121,113,126,128,112,112,126,120,122,113,126,119,131,118,112,126,131,124,116,122,120,115,104,115,127,122,123,134,120,124,104,113,110,118,117,118,128,121,120,116,121,116,121,116,128,115,123,118,114,123,121,116,111,118,119,127,129,114,122))

 

list(alpha=0,beta=c(0,0,0))


Chapter 3.

Bugs Code 3.1

model;

{
# normal distribution for the slopes 
for ( i in 1:n0){ y0[i]~dnorm(mu0,tau0)}

for ( j in 1:n1){y1[j]~dnorm(mu1,tau1)}

# prior distributions
# vague priors for the means and precisions
Mu0~dnorm(0,.0001)
Mu1~dnorm(0,.0001)
Tau0~dgamma(.0001,.0001)
Tau1~dgamma(.0001,.0001)
# diff is the main parameter 
diff<-mu0-mu1

}

#data
list(n0=28,n1=31,
# slopes for placebo epileptic study
y0 =c(-.075,.025,.250,.050,.550,.175,-.400,-.950,-.025,-.650,-.100,-.625,-.150,.600,-1.575,-1.300,.000,-.325,.000,.350,.100,.175,.125,-.200,4.025,-.125,.000,.025),
# slopes for progabide epileptic study
y1=c(-1.200,-.500,-.325,-.050,.175,-.450,.675,.150,.025,-.725,-.625,-.225,-.350,-.275,1.050,-.450,-.990,.175,.000,-.375,1.025,-.250,-.475,-.300,.400,-.700,-.050,1.150,-.375,-.325,-.275))
# information for Alzheimer’s study
list(n0=26,n1=22,
y0=c(-.224,-1.595,-.121,.474,-.603,.345,-.371,.552,1.216,
         .414,.578,-.276,-1.017,-.284,-1.422,-.241,-.690,-.629,
         -.126,.095,.190,-1.069,.578,-.086,0,.026),

y1=c(.586,1.681,-.060,-.422,-.371,.241,-.543,.328,-.121,
          1.121,1.198,.483,.052,-.259,.241,-.500,-.759,.259,
           -.043,-.483,-.069,-.776))

# initial values
list(mu0=0,mu1=0,tau0=1,tau1=1)

BUGS CODE 3.2

Model;
{
for( i in 1:46){ a[i]~dbern(thetaa)}
for( i in 1:46){ b[i]~dbern(thetab)}
for ( i in 1:46){d[i]~dbern(thetad)}
# prior distributions for thetaa,thetab, and thetad
thetaa~dbeta(1,1)
thetab~dbeta(1,1)
thetad~dbeta(1,1)
diffab<-thetaa-thetab
diffad<-thetaa-thetad
diffbd<-thetab-thetad

}
# data for drugs A,B, and C.
list( a=c(1,0,0,1,0,1,1,1,1,0,1,0,1,1,0,1,0,1,1,0,1,1,1,0,1,0,1,0,0,1,1,1,1,0,0,1,1,1,1,0,1,0,0,1,1,0),
b=c(1,0,0,1,0,1,1,1,0,0,1,1,1,1,1,0,0,1,0,0,1,1,1,1,1,0,0,0,0,1,1,0,1,1,1,1,1,1,0,0,1,0,0,1,1,1),

d=c(0,0,1,0,0,0,1,0,0,1,0,0,1,0,1,1,0,0,0,1,1,0,0,0,0,0,0,1,0,0,1,1,0,1,0,0,0,1,0,1,0,0,1,0,1,0))
# initial values for the thetas
list(thetaa=.5,thetab=.5,thetad=.5)

BUGS CODE 3.3

model;


{
# binomial distributions for observed 
y1f~dbin(theta1f,nf)
y2f~dbin(theta2f,nf)
y3f~dbin(theta3f,nf)

y1m~dbin(theta1m,nm)
y2m~dbin(theta2m,nm)
y3m~dbin(theta3m,nm)

# differences between males and females
d1<-theta1f-theta1m
d2<-theta2f-theta2m
d3<-theta3f-theta3m

# prior distributions
theta1f~dbeta(1,1)
theta2f~dbeta(1,1)
theta3f~dbeta(1,1)


theta1m~dbeta(1,1)
theta2m~dbeta(1,1)
theta3m~dbeta(1,1)

}
# data for Coroni –Huntley Study
list(y1f=1068,y2f=1047, y3f=992,y1m=465,y2m=463,y3m=436,nf=1311,nm=662)
# initial values
list(theta1f=.5,theta2f=.5,theta3f=.5,theta1m=.5,theta2m=.5,theta3m=.5)

Chapter 4.

BUGS CODE 4.1
model;
{
for(i in 1:n){for(j in 1:p){y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:n){for(j in 1:p){mu[i,j]<- theta+alpha[i]+beta[j]}}

for(i in 1:n){alpha[i]~dnorm(0,tau.alpha)}
for(j in 1:p){beta[j]~dnorm(0,tau.beta)}
for(i in 1:n){for(j in 1:p){z[i,j]~dnorm(mu[i,j],tau)}}
# prior distributions
	theta~dnorm(0,.0001)
tau.alpha~dgamma(.0001,.0001)
tau.beta~dgamma(.0001,.0001)
tau~dgamma(.0001,.0001)
sigma.alpha<-1/tau.alpha
sigma.beta<-1/tau.beta
sigma<-1/tau

rho<-sigma.alpha/(sigma.alpha+sigma.beta+sigma)
}
# example with females

# Potthof and Roy
list(n=11, p=4, y=structure(.Data=
c(21,20,21.5,23,
   21,21.5,24,25.5,
   20.5,24,24.5,26,
   23.5,24.5,25,26.5,
   21.5,23,22.5,23.5,
   20,21,21,22.5,
   21.5,22.5,23,25,
   23,23,23.5,24,
   20,21,22,21.5,
   16.5,19,19,19.5,
   24.5,25,28,28), .Dim=c(11,4)))

# initial values
list(alpha=c(0,0,0,0,0,0,0,0,0,0,0),
beta=c(0,0,0,0), tau.alpha=1, tau.beta=1, tau=1, theta=0)


BUGS CODE 4.2

	model
	{

# prior distributions of the beta coefficients

		beta0 ~ dnorm(0.0, 0.001)
		beta1 ~ dnorm(0.0, 0.001)
		for (i in 1:N) {
			Y[i, 1:M] ~ dmnorm(mu[], Omega[ , ]) 
                               Z[i, 1:M] ~  dmnorm(mu[], Omega[ , ]) 

		}                                  
		for(j in 1:M) { 
			mu[j] <- beta0 + beta1* age[j]
		}

# prior distribution of the precision matrix Omega

		Omega[1 : M , 1 : M]  ~ dwish(R[ , ],4)
		Sigma[1 : M , 1 : M] <- inverse(Omega[ , ])

	}


# Potthof and Roy
list(M = 4, N = 16, Y = structure(
		.Data = c(26,25,29,31,
                                     21.5,22.5,23,26.5,
                                     23,22.5,24,27.5,
                                     25.5,27.5,26.5,27,
                                     20,23.5,22.5,26,
                                     24.5,25.5,27,28.5,
                                     22,22,24.5,26.5,
                                     24,21.5,24.5,25.5,
                                     23,20.5,31,26,
                                     27.5,28,31,31.5,
                                     23,23,23.5,25,
                                     21.5,23.5,24,28,
                                     17,24.5,26,29.5,
                                     22.5,25.5,25.5,26,
                                     23,24.5,26,30,
                                     22,21.5,23.5,25),.Dim = c(16, 4)),
	          age = c(8.0, 10, 12, 14), 
		R = structure(
				.Data = c(1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1), .
				Dim = c(4, 4)))

# Initial Values
list(beta0 = 40, beta1 = 1)



BUGS CODE 4.3

	model
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                     beta3 ~ dnorm(0.0,.0001)
                     beta4 ~ dnorm(0.0,.0001)

		for (i in 1:N2) {
			Y[i, 1:M1] ~ dmnorm(mu2[], Omega2[ , ]) 
		}                                  
		for(j in 1:M2) { 
			mu2[j] <- beta3 + (beta2+beta4)* age[j]
		}
		Omega2[1 : M2 , 1 : M2]  ~ dwish(R[ , ], 4)
		Sigma2[1 : M2 , 1 : M2] <- inverse(Omega2[ , ])

	for (i in 1:N1) {
			Z[i, 1:M1] ~ dmnorm(mu1[], Omega1[ , ]) 
		}                                  
		for(j in 1:M1) { 
			mu1[j] <- beta1 + beta2* age[j]
		}
		Omega1[1 : M1 , 1 : M1]  ~ dwish(R[ , ], 4)
		Sigma1[1 : M2 , 1 : M2] <- inverse(Omega1[ , ])

       d13<-beta1-beta3


	}

# Potthof and Roy
list(M2 = 4, N2 = 16, M1=4,N1=11,

Z = structure(
		.Data = c(21,20,21.5,23,
                                    21,21.5,24,25.5,
                                    20.5,24,24.5,26,
                                    23.5,24.5,25,26.5,
                                    21.5,23,22.5,23.5,
                                    20,21,21,22.5,
                                    21.5,22.5,23,25,
                                    23,23,23.5,24,
                                    20,21,22,21.5,
                                    16.5, 19,19,19.5,
                                    24.5,25,28,28                   
                                    ),.Dim = c(11, 4)),


Y = structure(
		.Data = c(26,25,29,31,
                                     21.5,22.5,23,26.5,
                                     23,22.5,24,27.5,
                                     25.5,27.5,26.5,27,
                                     20,23.5,22.5,26,
                                     24.5,25.5,27,28.5,
                                     22,22,24.5,26.5,
                                     24,21.5,24.5,25.5,
                                     23,20.5,31,26,
                                     27.5,28,31,31.5,
                                     23,23,23.5,25,
                                     21.5,23.5,24,28,
                                     17,24.5,26,29.5,
                                     22.5,25.5,25.5,26,
                                     23,24.5,26,30,
                                     22,21.5,23.5,25),.Dim = c(16, 4)),
	          age = c(8.0, 10, 12, 14), 
		R = structure(
				.Data = c(1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1), .
				Dim = c(4, 4)))

# Initial Values
list(beta1 = 0, beta2 = 0, beta3=0,beta4=0)


BUGS CODE 4.4

	model
	{
		beta ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                     
             beta4 ~ dnorm(0.0,.0001)

		for (i in 1:N2) {
			Y[i, 1:M2] ~ dmnorm(mu2[], Omega2[ , ]) 
		}                                  
		for(j in 1:M2) { 
			mu2[j] <- beta + (beta2+beta4)* age[j]
			
			
		}
		Omega2[1 : M2 , 1 : M2]  ~ dwish(R[ , ], 4)
		Sigma2[1 : M2 , 1 : M2] <- inverse(Omega2[ , ])

	for (i in 1:N1) {
			Z[i, 1:M1] ~ dmnorm(mu1[], Omega1[ , ]) 
		}                                  
		for(j in 1:M1) { 
			mu1[j] <- beta + beta2* age[j]
		}
		Omega1[1 : M1 , 1 : M1]  ~ dwish(R[ , ],4)
	 	Sigma1[1 : M2 , 1 : M2] <- inverse(Omega1[ , ])

      delta<-beta2+beta4
	}

# Potthof and Roy
list(M2 = 4, N2 = 16, M1=4,N1=11,
# for males
Z = structure(
		.Data = c(21,20,21.5,23,
                                    21,21.5,24,25.5,
                                    20.5,24,24.5,26,
                                    23.5,24.5,25,26.5,
                                    21.5,23,22.5,23.5,
                                    20,21,21,22.5,
                                    21.5,22.5,23,25,
                                    23,23,23.5,24,
                                    20,21,22,21.5,
                                    16.5, 19,19,19.5,
                                    24.5,25,28,28                   
                                    ),.Dim = c(11, 4)),

# for females
Y = structure(
		.Data = c(26,25,29,31,
                                     21.5,22.5,23,26.5,
                                     23,22.5,24,27.5,
                                     25.5,27.5,26.5,27,
                                     20,23.5,22.5,26,
                                     24.5,25.5,27,28.5,
                                     22,22,24.5,26.5,
                                     24,21.5,24.5,25.5,
                                     23,20.5,31,26,
                                     27.5,28,31,31.5,
                                     23,23,23.5,25,
                                     21.5,23.5,24,28,
                                     17,24.5,26,29.5,
                                     22.5,25.5,25.5,26,
                                     23,24.5,26,30,
                                     22,21.5,23.5,25),.Dim = c(16, 4)),
	          age = c(8.0, 10, 12, 14), 
		R = structure(
				.Data = c(1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1), .
				Dim = c(4, 4)))

# Initial Values
list(beta = 0, beta2 = 0,beta4=0)

BUGS Code 4.5

model;
	{
		beta1 ~ dnorm(0.0, .0001)
		beta2 ~ dnorm(0.0, .0001)
		beta3 ~ dnorm(0.0,.0001)	                     
                    beta4 ~ dnorm(0.0,.0001)
	          beta5 ~ dnorm(0.0,.0001)	                     
                    beta6 ~ dnorm(0.0,.0001)


		for (i in 1:N) {
			Y1[i, 1:M] ~ dmnorm(mu1[], Omega[ , ]) 
		}                                  
		for(j in 1:M) { 
		mu1[j] <- beta1 + beta2* age[j]
			
			
		}
		Omega[1 : M , 1 : M]  ~ dwish(R[ , ], 6)
		Sigma[1 : M , 1 : M] <- inverse(Omega[ , ])
		

	for (i in 1:N) {
			Y2[i, 1:M] ~ dmnorm(mu2[], Omega[ , ]) 
		}                                  
		for(j in 1:M) { 
			mu2[j] <- beta3+ beta4*age[j]
		}
	

	
		for (i in 1:N) {
			Y3[i, 1:M] ~ dmnorm(mu3[], Omega[ , ]) 
		}                                  
		for(j in 1:M) { 
			mu3[j] <- beta5+beta6* age[j]
			
			
		}
		
		
		d13<-beta1-beta3
		d35<-beta3-beta5
	          d15<-beta1-beta5
	}

# guinea pigs


list(M = 6, N = 5, age = c(1,3,4,5,6,7), 
Y1 = structure(.Data = c( 455,460,510,504,436,466,
                                       467,565,610,596,542,587,
                                       445,530,580,597,582,619,
                                       485,542,594,583,611,612,
                                       480,500,550,528,562,576),.Dim = c(5, 6)),

Y2 = structure(.Data = c(514,560,565,524,552,597,
                                       440,480,536,484,567,569,
                                       495,570,569,585,576,677,
                                       520,590,610,637,671,702,
                                       503,555,591,605,649,675),.Dim = c(5, 6)),
	          
		R = structure(
				.Data = c(1, 0, 0, 0, 0, 0, 0,1, 0, 0, 0,0,0,0, 1, 0, 0, 0, 0, 0,0,1,0,0,0,0
,0,0,1,0,0,0,0,0,0,1),.Dim = c(6, 6)),				
				
				Y3 = structure(.Data=c(496,560,622,622,632,670,
				                                    498,540,589,557,568,609,
				                                    478,510,568,555,576,605,
				                                    545,565,580,601,633,649,
				                                    472,498,540,524,532,583),.Dim=c(5,6)))
			
				

# Initial Values
list(beta1 = 1, beta2 = 0, beta3=0,beta4=0,beta5=0,beta6=0)


Bugs Code 4.6

	model;
	{
		
		beta2 ~ dnorm(0.0, .0001)
		        
      beta4 ~ dnorm(0.0,.0001)
	   beta ~ dnorm(0.0,.0001)	                     
      beta6 ~ dnorm(0.0,.0001)

       # for group 1
		for (i in 1:N) {
			Y1[i, 1:M] ~ dmnorm(mu1[], Omega[ , ]) 
		}                                  
		for(j in 1:M) { 
		mu1[j] <- beta + beta2* age[j]
			
			
		}
		Omega[1 : M , 1 : M]  ~ dwish(R[ , ], 6)
		Sigma[1 : M , 1 : M] <- inverse(Omega[ , ])
		
# for group 2
	for (i in 1:N) {
			Y2[i, 1:M] ~ dmnorm(mu2[], Omega[ , ]) 
		}                                  
		for(j in 1:M) { 
			mu2[j] <- beta+ beta4*age[j]
		}
	

# for group 3 	
		for (i in 1:N) {
			Y3[i, 1:M] ~ dmnorm(mu3[], Omega[ , ]) 
		}                                  
		for(j in 1:M) { 
			mu3[j] <- beta+beta6* age[j]
			
			
		}
		
		# difference in slopes
		
		d24<-beta2-beta4
		d26<-beta2-beta6
		d46<-beta4-beta6
		
	
	
	}

# guinea pig weigh information


list(M = 6, N = 5, age = c(1,3,4,5,6,7), 
# group 1
Y1 = structure(.Data = c( 455,460,510,504,436,466,
                                       467,565,610,596,542,587,
                                       445,530,580,597,582,619,
                                       485,542,594,583,611,612,
                                       480,500,550,528,562,576),.Dim = c(5, 6)),
# group 2
Y2 = structure(.Data = c(514,560,565,524,552,597,
                                       440,480,536,484,567,569,
                                       495,570,569,585,576,677,
                                       520,590,610,637,671,702,
                                       503,555,591,605,649,675),.Dim = c(5, 6)),
	          # R is the parameter of the Wishart distribution for the #correlation of the observations

		R = structure(
				.Data = c(1, 0, 0, 0, 0, 0, 0,1, 0, 0, 0,0,0,0, 1, 0, 0, 0, 0, 0,0,1,0,0,0,0
,0,0,1,0,0,0,0,0,0,1),.Dim = c(6, 6)),				
				# group 3
				Y3 = structure(.Data=c(496,560,622,622,632,670,
				                                    498,540,589,557,568,609,
				                                    478,510,568,555,576,605,
				                                    545,565,580,601,633,649,
				                                    472,498,540,524,532,583),.Dim=c(5,6)))			
				

# Initial Values

list(beta = 0, beta2 = 0, beta4=0,beta6=0)

Chapter 5.
BUGS CODE 5.1


	model;
	{

# prior distribution for the regression coefficients.
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                     beta3 ~ dnorm(0.0,.0001)
                     beta4 ~ dnorm(0.0,.0001)

 for( i in 1:N1){ Y1[i,1:M1]~dmnorm(mu1[],Omega[,])}
 for ( j in 1:M1){mu1[j]<-beta1+beta2*age[j]}
# non-informative precision matrix
 Omega[1:M1,1:M1]~dwish(R[,],7)
 Sigma[1:M1,1:M1]<-inverse(Omega[,])


 for( i in 1:N2){Y2[i,1:M2]~dmnorm(mu2[],Omega[,])}
 for ( j in 1:M2){mu2[j]<-beta3+beta4*age[j]}
d13<-beta1-beta3
d23<-beta2-beta4
}



#  non smokers

list(N1=32,N2=100,M1=7,M2=7,Y1=structure(.Data=c(3.4,3.4,3.5,3.2,NA,3.0,2.4,

3.3,3.8,3.5,3.0,3.1,NA,NA,

NA,2.4,2.4,2.4,NA,2.2,2.0,

4.4,4.4,4.1,4.1,4.0,NA,3.6,

3.2,3.4,2.7,3.0,3.1,2.6,1.6,

3.1,NA,NA,2.4,2.5,2.5,2.1,

3.7,3.8,3.9,3.8,3.8,3.5,3.2,

3.8,3.2,3.3,3.2,3.1,3.0,NA,

NA,4.6,4.7,4.7,4.9,NA,4.4,

3.2,NA,2.7,2.8,2.7,2.5,2.5,

3.6,3.7,3.4,3.5,3.3,3.2,3.4,

3.6,4.0,NA,3.6,3.8,NA,3.4,

4.8,4.6,4.7,4.0,3.9,4.2,3.3,

2.6,2.4,2.5,2.6,2.6,2.4,2.3,

NA,NA,3.6,2.7,3.0,3.1,3.2,

NA,NA,2.2,2.1,2.0,1.3,1.5,

3.7,3.3,3.0,3.2,NA,2.9,NA,

3.4,3.3,3.1,3.0,3.0,NA,2.8,

4.1,4.1,3.7,3.8,3.7,3.7,3.6,

NA,2.9,2.8,2.8,2.6,2.6,2.8,

4.1,4.3,3.5,NA,3.3,NA,3.5,

3.2,3.0,2.9,3.0,2.8,2.5,2.6,

NA,3.2,3.2,3.4,3.1,NA,3.2,

3.5,3.6,3.5,3.2,3.0,3.0,3.2,

3.2,3.5,3.4,3.4,3.1,3.0,3.0,

NA,4.9,3.9,3.7,4.0,3.8,3.6,

3.3,3.3,3.2,3.3,2.9,3.2,3.1,

3.1,3.3,3.0,NA,2.6,NA,2.5,

NA,NA,3.7,3.6,3.4,3.4,3.1,

NA,NA,2.7,2.5,2.3,2.2,2.5,

NA,3.2,3.0,2.8,2.8,2.6,2.4,

3.7,3.7,NA,2.7,3.3,3.0,3.1),.Dim=c(32,7)),

# smokers

Y2=structure(.Data=c(3.1,3.2,3.5,3.0,2.9,NA,NA,

3.6,3.5,3.5,3.1,NA,2.8,2.7

,NA,2.7,2.9,2.7,2.7,2.5,NA,

3.4,3.3,2.9,2.3,2.5,2.4,NA,

NA,2.5,2.5,2.1,2.4,NA,2.3,

3.9,4.0,4.1,3.8,4.0,NA,NA,

2.7,NA,3.3,2.4,2.2,2.2,2.3,

3.0,2.9,3.0,2.8,2.8,2.7,2.8,

2.8,2.7,2.1,1.9,1.8,NA,1.7,

3.9,3.8,3.5,3.3,3.5,3.2,3.3,

3.2,NA,3.0,2.8,2.9,2.5,2.2,

3.3,3.4,3.4,3.1,3.5,3.0,2.8,

NA,3.1,3.4,3.1,3.2,NA,2.6,

3.2,3.2,3.3,3.1,3.2,2.8,NA,

4.0,3.6,3.7,3.7,3.2,3.0,NA,

3.3,3.6,3.3,3.3,3.0,2.9,NA,

NA,3.0,3.2,3.0,2.9,2.4,NA,

2.8,2.5,2.6,2.5,2.4,2.3,2.2,

3.6,3.9,3.7,NA,3.3,3.1,NA,

3.6,3.4,3.4,NA,3.0,NA,2.7,

NA,2.0,1.8,1.7,1.8,1.6,1.5,

3.6,3.4,3.2,3.3,3.3,NA,2.6,

2.6,3.6,NA,2.9,3.2,3.1,2.2,

3.3,3.0,2.9,3.0,2.9,2.8,2.4,

3.6,3.6,3.4,NA,NA,2.8,2.8,

1.8,1.5,1.7,NA,1.8,1.5,1.2,

3.6,3.8,3.2,3.1,3.2,3.2,2.8,

4.2,3.8,3.5,3.8,3.5,3.4,3.3,

NA,3.9,4.0,NA,3.7,3.3,3.4,

3.7,NA,4.1,2.7,2.9,2.9,2.5,

2.6,2.6,2.7,2.6,2.6,2.4,2.5,

3.5,3.6,3.1,3.0,2.9,3.1,2.7,

2.2,2.3,2.3,2.1,NA,NA,1.5,

NA,3.5,3.3,3.8,3.6,3.9,3.4,

NA,3.1,3.3,3.1,NA,2.8,2.7,

3.7,3.7,3.7,3.3,3.1,NA,NA,

NA,2.4,2.3,2.1,1.9,2.2,2.0,

4.4,4.2,4.1,4.1,NA,4.0,NA,

2.9,2.7,2.8,NA,2.5,NA,2.1,

3.1,2.6,2.7,2.5,2.4,2.1,2.3,

2.5,2.4,2.0,NA,NA,2.1,2.3,

3.3,3.1,3.0,3.2,NA,3.3,2.9,

2.8,2.7,2.7,2.4,NA,2.1,1.8,

2.7,2.4,3.0,1.9,2.6,2.5,2.4,

3.4,3.4,3.4,3.1,2.9,NA,2.5,

3.7,3.4,3.3,3.2,2.7,NA,2.8,

NA,2.5,2.4,2.6,2.0,NA,2.0,

3.6,3.4,3.5,3.5,3.6,3.3,3.2,

2.6,2.7,2.7,2.7,NA,NA,2.4,

3.4,3.5,3.7,3.4,3.6,NA,3.0,

3.4,3.1,3.0,2.9,NA,2.6,2.4,

3.6,3.3,NA,3.2,3.0,2.7,NA,

4.1,3.6,3.8,3.9,3.6,3.5,NA,

3.7,3.6,3.3,3.1,3.3,3.1,NA,

4.8,3.8,3.8,3.5,3.6,NA,3.3,

3.7,4.2,3.9,3.3,3.2,3.5,3.6,

2.8,2.9,NA,NA,2.7,2.4,2.5,

3.4,3.4,3.3,2.7,3.0,3.1,3.1,

3.0,3.1,2.8,1.7,2.9,2.7,2.2,

3.0,2.5,NA,2.1,2.3,NA,1.9,

3.5,3.4,2.9,3.1,NA,2.8,NA,

2.9,2.5,NA,2.4,2.7,2.3,2.1,

NA,3.5,NA,3.0,3.0,3.2,3.2,

2.3,2.6,2.6,NA,2.4,2.3,2.2,

3.5,3.6,3.4,3.3,NA,2.8,2.8,

3.4,3.3,NA,NA,2.8,2.7,2.6,

3.5,3.1,2.9,2.6,2.6,2.3,NA,

3.8,3.7,3.6,3.4,3.2,3.0,2.8,

3.9,3.1,3.6,3.4,3.3,NA,3.0,

3.5,3.8,4.0,3.8,NA,3.2,3.0,

3.4,3.0,3.1,3.1,NA,2.8,NA,

2.4,2.8,2.7,2.1,NA,2.0,1.9,

1.9,1.9,1.8,1.6,1.6,NA,NA,

3.0,2.8,2.5,NA,NA,2.2,2.2,

2.7,3.0,NA,NA,2.3,1.9,1.6,

2.8,3.4,NA,3.0,2.5,2.5,NA,

NA,3.1,NA,2.8,2.5,2.0,2.7,

NA,4.4,3.5,3.6,NA,3.4,3.2,

4.1,3.7,3.9,2.8,3.4,3.0,3.2,

2.1,2.2,2.4,2.3,2.2,NA,NA,

3.2,2.9,2.8,2.7,2.6,2.4,2.3,

3.5,3.5,3.9,3.3,NA,2.6,2.5,

3.2,3.7,3.4,3.4,3.5,NA,NA,

3.5,3.5,3.2,3.0,3.1,2.8,2.6,

4.3,NA,4.1,4.1,3.8,3.7,3.5,

2.9,3.1,2.7,2.8,NA,2.2,2.2,

2.3,2.2,2.0,2.0,1.9,NA,NA,

3.8,3.4,3.3,3.1,3.1,NA,NA,

4.0,3.3,3.5,NA,3.3,2.8,2.7,

2.8,2.9,2.8,2.4,2.5,2.4,2.3,

3.0,NA,3.2,2.5,2.5,2.7,NA,

NA,2.6,3.0,2.4,2.5,2.1,NA,

3.0,3.1,2.9,2.8,2.5,2.4,2.1,

3.0,2.7,NA,2.4,2.2,2.2,2.3,

2.4,2.3,2.3,2.0,1.9,NA,NA,

NA,2.6,2.5,NA,2.1,2.2,1.7,

NA,3.1,2.9,NA,2.4,2.7,2.2,

3.7,3.5,3.3,2.9,3.1,NA,2.6,

2.9,3.1,2.9,2.8,2.6,NA,NA,

3.0,3.0,2.7,2.5,2.1,2.0,2.2),.Dim=c(100,7)),

age=c(0,3,6,9,12,15,19),

R=structure(.Data=c(1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1
,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
1,0,0,0,0,0,0,0,1),.Dim=c(7,7)))

# initial values

list(beta1=0,beta2=0,beta3=0,beta4=0)


BUGS CODE 5.2


	model;
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
    beta3 ~ dnorm(0.0,.0001)
    beta4 ~ dnorm(0.0,.0001)  
    beta5 ~ dnorm(0.0,.0001)        
    beta6 ~ dnorm(0.0,.0001)
# Y1 is hematocrit for males
 for( i in 1:N1){ Y1[i,1:M1]~dmnorm(mu1[],Omega[,])}
 for ( j in 1:M1){mu1[j]<-beta1+beta2*age[j]+beta3*age[j]*age[j]}

 Omega[1:M1,1:M1]~dwish(R[,],4)
 Sigma[1:M1,1:M1]<-inverse(Omega[,])

# Y2 is hematocrit for females
 for( i in 1:N2){Y2[i,1:M2]~dmnorm(mu2[],Omega[,])}
 for ( j in 1:M2){mu2[j]<-beta1+beta4+(beta2+beta5)*age[j]+   (beta3+beta6)*age[j]*age[j]}

}


#  Males

list(N1=13,N2=17,M1=4,M2=4,

Y1=structure(.Data=

c(47.1,31.1,NA,32.8,

44.1,31.5,NA,37.0, 

39.7,33.7,NA,24.5,

43.3,18.4,NA,36.6,

37.4,32.3,NA,29.1,

45.7,35.5,NA,39.8,

44.9,34.1,NA,32.1,

42.9,32.1,NA,NA,

46.1,28.8,NA,37.8,

42.1,34.4,34.0,36.1,

38.3,29.4,32.9,30.5,

43.0,33.7,34.1,36.7,

37.8,26.6,26.7,30.6),.Dim=c(13,4)),

# females

Y2=structure(.Data=

c(37.3,26.5,NA,38.5,

NA,28.0,NA,33.9,

27.0,32.5,NA,32.0,

38.4,32.3,NA,37.9,

38.8,32.6,NA,26.9,

44.7,32.2,NA,34.2,

38.0,27.1,NA,37.9,

34.0,23.2,NA,26.0,

44.8,37.2,NA,29.7,

46.0,29.1,NA,26.7,

41.9,32.0,37.1,37.6,

38.0,31.7,38.4,35.7,

42.2,34.0,32.9,33.3,

39.7,33.5,26.6,32.7,

37.5,28.2,28.8,30.3,

34.6,31.0,30.1,28.7,

35.5,24.7,28.1,29.8),.Dim=c(17,4)),

age=c(1,2,3,4),

R=structure(.Data=c(1,0,0,0,
                                 0,1,0,0,
                                 0,0,1,0,
                                 0,0,0,1),.Dim=c(4,4)))

# initial values

list(beta1=0,beta2=0,beta3=0,beta4=0,beta5=0,beta6=0)




BUGS CODE 5.3

	model;
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
    beta3 ~ dnorm(0.0,.0001)
    beta4 ~ dnorm(0.0,.0001)  
    beta5 ~ dnorm(0.0,.0001)        
    beta6 ~ dnorm(0.0,.0001)

 for( i in 1:N1){ YP[i,1:M1]~dmnorm(mu1[],Omega1[,])}
 for ( j in 1:M1){mu1[j]<-beta1+beta2*time1[j]}

 Omega1[1:M1,1:M1]~dwish(R1[,],4)
 Sigma1[1:M1,1:M1]<-inverse(Omega1[,])


 for( i in 1:N2){YS146[i,1:M2]~dmnorm(mu2[],Omega2[,])}
 for ( j in 1:M2){mu2[j]<-beta3+beta4*time2[j]}

Omega2[1:M2,1:M2]~dwish(R2[,],3)
Sigma2[1:M2,1:M2]<-inverse(Omega2[,]) 

for( i in 1:N3){YS01[i,1:M3]~dmnorm(mu3[],Omega3[,])}
 for ( j in 1:M3){mu3[j]<-beta5+beta6*time3[j]}

Omega3[1:M3,1:M3]~dwish(R3[,],2)
Sigma3[1:M3,1:M3]<-inverse(Omega3[,]) 
}


list(N1=50,N2=50,N3=50,M1=4,M2=3,M3=2,time1=c(0,1,4,6),
time2=c(1,4,6),time3=c(0,1),

# regression for placebo

YP=structure(.Data=

c(30.8,26.9,25.8,23.8,
24.7,24.5,22.0,22.5,
28.6,20.8,19.2,18.4,
33.7,31.6,28.5,25.1,19.7,14.9,15.3,14.7,31.1,31.2,29.2,30.1,19.8,17.5,20.5,27.5,21.4,26.3,19.5,19.0,21.1,20.3,18.4,20.8,20.6,23.9,19.0,17.0,24.0,16.7,21.7,20.3,37.6,33.7,34.4,31.4,31.9,27.9,27.3,34.2,26.2,26.8,25.3,24.8,20.5,21.1,17.4,21.1,33.3,26.2,34.0,28.2,27.9,21.6,23.6,27.7,24.7,21.2,22.9,21.9,28.8,26.4,23.8,22.0,32.0,30.2,30.2,27.5,21.8,19.3,16.4,17.6,24.9,20.9,22.2,19.8,19.8,18.9,18.9,15.5,35.4,30.4,26.5,28.1,25.3,23.9,22.2,27.2,20.3,21.0,16.7,13.5,20.4,17.2,15.9,17.7,24.1,20.1,17.9,18.7,28.5,32.6,27.5,22.8,26.6,22.4,21.8,21.0,20.5,17.5,19.6,18.4,25.2,25.1,23.4,22.2,34.7,39.5,38.6,43.3,30.3,29.4,33.1,28.4,26.6,25.3,25.1,27.9,20.7,19.3,21.9,21.8,28.9,28.9,32.8,31.8,27.2,28.5,35.0,30.5,22.4,22.0,19.1,18.7,32.5,25.1,27.8,27.3,24.9,23.6,21.2,21.1,24.6,25.0,21.7,23.9,23.1,20.9,21.7,19.9,25.8,21.9,23.6,24.8,30.0,27.6,24.0,23.7,20.0,22.7,21.2,20.5,38.1,40.8,38.0,32.7,25.1,28.1,27.5,24.8,22.1,21.1,21.5,20.6,25.4,24.3,22.7,20.1),.Dim=c(50,4)),



#  Succimer segment for times 1,4,6.

YS257=structure(.Data=

c(14.8,19.5,21.0,23.0,19.1,23.2,2.8,3.2,9.4,5.4,4.5,11.9,23.1,24.6,30.9,6.3,18.5,16.3,25.5,26.3,30.3,15.8,22.9,25.9,15.8,23.7,23.4,6.5,7.1,16.0,12.0,16.8,19.2,4.2,4.0,16.2,11.5,9.5,14.5,3.9,12.8,12.7,21.4,21.0,22.4,13.2,14.6,11.6,17.5,21.0,24.2,16.4,11.6,16.6,14.9,14.5,63.9,6.4,5.1,15.1,20.4,19.3,23.8,10.6,9.0,16.0,17.5,17.4,18.6,10.0,15.6,15.2,14.9,18.1,21.3,39.0,28.8,34.7,5.1,8.2,23.6,4.0,4.2,11.7,24.3,18.4,27.8,23.3,40.4,39.3,10.7,12.6,21.2,19.0,16.3,18.6,9.2,8.3,18.4,15.3,24.6,32.4,10.6,14.4,18.7,5.6,7.3,12.3,21.0,8.6,24.6,12.5,16.7,22.2,11.6,13.0,23.1,7.9,12.4,18.9,16.8,15.1,18.8,3.5,3.0,11.5,28.2,27.0,25.5,7.1,17.2,18.7,10.8,19.8,22.2,3.9,7.0,17.8,15.1,10.9,27.1,22.1,25.3,4.1,7.6,10.8,13.0,8.1,25.7,12.3),.Dim=c(50,3)),


# succimer segment from 0,1
YS12=structure(.Data=

c(26.5,14.8,25.8,23.0,20.4,2.8,20.4,5.4,24.8,23.1,27.9,6.3,35.3,25.5,28.6,15.8,29.6,15.8,
21.5,6.5,21.8,12.0,23.0,4.2,22.2,11.5,25.0,3.9,26.0,21.4,19.7,13.2,29.6,17.5,24.4,16.4,33.7,14.9,26.7,6.4,26.8,20.4,20.2,10.6,20.2,17.5,24.5,10.0,27.1,14.9,34.7,39.0,24.5,5.1,
27.7,4.0,24.3,24.3,36.6,23.3,34.0,10.7,32.6,19.0,29.2,9.2,26.4,15.3,21.8,10.6,21.1,5.6,
22.1,21.0,28.9,12.5,19.8,11.6,23.5,7.9,29.1,16.8,30.3,3.5,30.6,28.2,22.4,7.1,31.2,10.8,
31.4,3.9,41.1,15.1,29.4,22.1,21.9,7.6,20.7,8.1),.Dim=c(50,2)),

R1=structure(.Data=c(1,0,0,0,
                                   0,1,0,0,
                                   0,0,1,0,
                                   0,0,0,1),.Dim=c(4,4)),
R2=structure(.Data=c(1,0,0,
                                   0,1,0,
                                   0,0,1),.Dim=c(3,3)),

R3=structure(.Data=c(1,0,
                                   0,1),.Dim=c(2,2))) 

# initial values

list( beta1=0,beta2=0,beta3=0,beta4=0,beta5=0,beta6=0)
     


BUGS CODE 5.4
model;
{

g1~dgamma(m1,2)
g2~dgamma(m2,2)
g3~dgamma(m3,2)
g4~dgamma(m4,2)
g5~dgamma(m5,2)
g6~dgamma(m6,2)
g7~dgamma(m7,2)
g8~dgamma(m8,2)

sg<- g1+g2+g3+g4+g5+g6+g7+g8

# probabilities of female  categories
theta1<-g1/sg
theta2<-g2/sg
theta3<-g3/sg
theta4<-g4/sg
theta5<-g5/sg
theta6<-g6/sg
theta7<-g7/sg
theta8<-g8/sg

eta0<- theta1+theta2+theta3+theta4

eta3<-theta1+theta2+theta5+theta6

eta6<-theta1+theta3+theta5+theta7

h1~dgamma(n1,2)
h2~dgamma(n2,2)
h3~dgamma(n3,2)
h4~dgamma(n4,2)
h5~dgamma(n5,2)
h6~dgamma(n6,2)
h7~dgamma(n7,2)
h8~dgamma(n8,2)

sh<- h1+h2+h3+h4+h5+h6+h7+h8
# probability of male categories
phi1<-h1/sh
phi2<-h2/sh
phi3<-h3/sh
phi4<-h4/sh
phi5<-h5/sh
phi6<-h6/sh
phi7<-h7/sh
phi8<-h8/sh
# proportion who answer yes at time 0
delta0<- phi1+phi2+phi3+phi4

delta3<-phi1+phi2+phi5+phi6

delta6<-phi1+phi3+phi5+phi7

}

# assumes uninformative prior
list(m1=904,m2=88,m3=25,m4=51,m5=33,m6=22,m7=30,m8=158,
n1=391,n2=36,n3=12,n4=26,n5=15,n6=21,n7=18,n8=143)


BUGS CODE 5.5

	model;
	{
		beta11 ~ dnorm(0.0, 0.001)
		beta12~ dnorm(0.0, 0.001)
    beta13 ~ dnorm(0.0,.0001)
    beta14 ~ dnorm(0.0,.0001)  
    beta15 ~ dnorm(0.0,.0001)        
    beta16 ~ dnorm(0.0,.0001)
    beta17 ~ dnorm(0.0,.0001)        
    beta18 ~ dnorm(0.0,.0001)
    beta21 ~ dnorm(0.0,.0001)        
    beta22 ~ dnorm(0.0,.0001)
    beta23 ~ dnorm(0.0,.0001)        
    beta24 ~ dnorm(0.0,.0001)

 for( i in 1:N1){ Y1[i,1:M1]~dmnorm(mu1[],Omega1[,])}
 for( j in 1:M1){mu1[j]<-beta11+beta12*time1[j]}

 Omega1[1:M1,1:M1]~dwish(R1[,],3)
 Sigma1[1:M1,1:M1]<-inverse(Omega1[,])


 for( i in 1:N2){Y2[i,1:M2]~dmnorm(mu2[],Omega2[,])}
 for( j in 1:M2){mu2[j]<-beta13+beta14*time2[j]}

Omega2[1:M2,1:M2]~dwish(R2[,],3)
Sigma2[1:M2,1:M2]<-inverse(Omega2[,]) 

for( i in 1:N3){Y3[i,1:M3]~dmnorm(mu3[],Omega3[,])}
 for(j in 1:M3){mu3[j]<-beta15+beta16*time3[j]}

Omega3[1:M3,1:M3]~dwish(R3[,],2)
Sigma3[1:M3,1:M3]<-inverse(Omega3[,]) 

  for( i in 1:N4){Y4[i,1:M4]~dmnorm(mu4[],Omega4[,])}
    for( j in 1:M4){mu4[j]<-beta17+beta18*time4[j]}

Omega4[1:M4,1:M4]~dwish(R4[,],2)
Sigma4[1:M4,1:M4]<-inverse(Omega4[,]) 

 for( i in 1:N5){Y5[i,1:M5]~dmnorm(mu5[],Omega5[,])}
   for( j in 1:M5){mu5[j]<-beta21+beta22*time5[j]}

Omega5[1:M5,1:M5]~dwish(R5[,],5)
Sigma5[1:M5,1:M5]<-inverse(Omega5[,]) 

for( i in 1:N6){Y6[i,1:M6]~dmnorm(mu6[],Omega6[,])}
   for( j in 1:M6){mu6[j]<-beta23+beta24*time6[j]}

Omega6[1:M6,1:M6]~dwish(R6[,],2)
Sigma6[1:M6,1:M6]<-inverse(Omega6[,]) 
}

list(N1=13,N2=13,N3=13,N4=13,N5=20,N6=20,

M1=3,M2=2,M3=2,M4=2,M5=5,M6=2,

time1=c(0,.5,1),
time2=c(1,1.5),
time3=c(1.5,2),
time4=c(2,3),

time5=c(0,.5,1,1.5,2),
time6=c(2,3),


Y1=structure(.Data=

c(4.30,	3.30,	3.00, 
3.70,	2.60,	2.60,
4.00,	4.10,	3.10,
3.60,	3.00,	2.20,
4.10,	3.80,	2.10,
3.80,	2.20,	2.00,
3.80,	3.00,	2.40,
4.40,	3.90,	2.80,
5.00,	4.00,	3.40,
3.70,	3.10,	2.90,
3.70,	2.60,	2.60,
4.40,	3.70,  3.70,
4.70,	3.10,  3.20),.Dim=c(13,3)),

Y2=structure(.Data=

c(
3.00,	2.60, 
2.60,	1.90,
3.10,	2.30,
2.20,	2.80,
2.10,	3.00,
2.00,	2.60,
2.40,	2.50,
2.80,	2.10,
3.40,	3.40,
2.90,	2.20,
2.60,	2.30,
3.70,	3.20,
3.20,	3.30)
,.Dim=c(13,2)),

Y3=structure(.Data=

c(
2.60,	2.20,
1.90,	2.90,
2.30,	2.90,
2.80,	2.90,
3.00,	3.60,
2.60,	3.80,
2.50,	3.10,
2.10,	3.60,
3.40,	3.30,
2.20,	1.50,
2.30,	2.90,
3.20,	3.70,
3.30,	3.20
),.Dim=c(13,2)),

Y4=structure(.Data=

c(2.20,	2.50,
2.90,	3.20,
2.90,	3.10,
2.90,	3.90,
3.60,	3.40,
3.80,	3.60,
3.10,	3.40,
3.60,	3.80,
3.30,	3.60,
1.50,	2.30,
2.90,	2.20,
3.70,	4.30,
3.20,	4.20
),.Dim=c(13,2)),

Y5=structure(.Data=

c(4.30,	3.30,	3.00,	2.60,	2.20,
5.00,	4.90,	4.10,	3.70,	3.70,
4.60,	4.40,	3.90,	3.90,	3.70,
4.30,	3.90,	3.10,	3.10,	3.10,
3.10,	3.10,	3.30,	2.60,	2.60,
4.80,	5.00,	2.90,	2.80,	2.20,
3.70,	3.10,	3.30,	2.80,	2.90,
5.40,	4.70,	3.90,	4.10,	2.80,
3.00,	2.50,	2.30,	2.20,	2.10,
4.90,	5.00,	4.10,	3.70,	3.70,
4.80,	4.30,	4.70,	4.60,	4.70,
4.40,	4.20,	4.20,	3.40,	3.50,
4.90,	4.30,	4.00,	4.00,	3.30,
5.10,	4.10,	4.60,	4.10,	3.40,
4.80,	4.60,	4.60,	4.40,	4.10,
4.20,	3.50,	3.80,	3.60,	3.30,
6.60,	6.10,	5.20,	4.10,	4.30,
3.60,	3.40,	3.10,	2.80,	2.10,
4.50,	4.00,	3.70,	3.30,	2.40,
4.60,	4.40,	3.80,	3.80,	3.80)
,.Dim=c(20,5)),

Y6=structure(.Data=

c(2.20,	2.50,
3.70,	4.10,
3.70,	4.20,
3.10,	3.10,
2.60,	1.90,
2.20,	3.10,
2.90,	3.60,
2.80,	3.70,
2.10,	2.60,
3.70,	4.10,
4.70,	3.70,
3.50,	3.40,
3.30,	4.10,
3.40,	4.20,
4.10,	4.00,
3.30,	3.10,
4.30,	3.80,
2.10,	2.40,
2.40,	2.30,
3.80,	3.60

),.Dim=c(20,2)),


R1=structure(.Data=c(1,0,0,
                                   0,1,0,
                                   0,0,1
                                   ),.Dim=c(3,3)),
R2=structure(.Data=c(1,0,
                                   0,1),.Dim=c(2,2)),

R3=structure(.Data=c(1,0,
                                   0,1),.Dim=c(2,2)),


R4=structure(.Data=c(1,0,
                                   0,1),.Dim=c(2,2)),

 R5=structure(.Data=c(1,0,0,0,0,
                                   0,1,0,0,0,
                                   0,0,1,0,0,
                                   0,0,0,1,0,
                                   0,0,0,0,1),.Dim=c(5,5)),


R6=structure(.Data=c(1,0,
                                   0,1),.Dim=c(2,2)))

 

# initial values

list( beta11=0,beta12=0,beta13=0,beta14=0,beta15=0,beta16=0,
beta17=0, beta18=0, beta21=0,beta22=0,beta23=0,beta24=0)
     

BUGS CODE 5.6

	model;
	{
    beta1 ~ dnorm(0.0, 0.001)
    beta2 ~ dnorm(0.0, 0.001)
    beta3 ~ dnorm(0.0,.0001)
    beta4 ~ dnorm(0.0,.0001)  
    beta5 ~ dnorm(0.0,.0001)        
    beta6 ~ dnorm(0.0,.0001)
# first segmetn
 for( i in 1:N1){ Y1[i,1:M1]~dmnorm(mu1[],Omega1[,])}
 for ( j in 1:M1){mu1[j]<-beta1+beta2*time1[j]}

 Omega1[1:M1,1:M1]~dwish(R1[,],3)
 Sigma1[1:M1,1:M1]<-inverse(Omega1[,])

# second segment
 for( i in 1:N2){Y2[i,1:M2]~dmnorm(mu2[],Omega2[,])}
 for ( j in 1:M2){mu2[j]<-beta3+beta4*time2[j]}

Omega2[1:M2,1:M2]~dwish(R2[,],3)
Sigma2[1:M2,1:M2]<-inverse(Omega2[,]) 
# third segment
for( i in 1:N3){Y3[i,1:M3]~dmnorm(mu3[],Omega3[,])}
 for ( j in 1:M3){mu3[j]<-beta5+beta6*time3[j]}

Omega3[1:M3,1:M3]~dwish(R3[,],3)
Sigma3[1:M3,1:M3]<-inverse(Omega3[,]) 
}



list(N1=12,N2=12,N3=12,M1=3,M2=3,M3=3,time1=c(1,2,6),
time2=c(6,10,14),time3=c(14,15,16),


# data for first segment
Y1=structure(.Data=

c(.22,	.00,	1.03,.18,	.00,	.96,.73,	.37,	1.18,.30,	.25,	.74,.54,	.42,	1.33,.16,	.30,	1.27,.30,	1.09,	1.17,.70,	1.30,	1.80,.31,	.54,	1.24,1.40,	1.40,	1.64,.60,	.80,	1.02,.73,	.50,	1.08),.Dim=c(12,3)),
# data for second segment
Y2=structure(.Data=

c(1.03,	.67,	.75,.96,	.96,	.98,1.18,	.76,	1.07,.74,	1.10,	1.48,1.33,	1.32,	1.30,1.27,	1.06,	1.39,1.17,	.90,	1.17,1.80,	1.80,	1.60,1.24,	.56,	.77,1.64,	1.28,	1.12,1.02,	1.28,	1.16,1.08,	1.26,	1.17),.Dim=c(12,3)),
# data for third segment
Y3=structure(.Data=

c(75,	.65,	.59,.98,	1.03,	.70,1.07,	.80,	1.10,1.48,	.39,	.36,1.30,	.74,	.56,1.39,	.63,	.40,1.17,	.75,	.88,1.60,	1.23,	.41,.77,	.28,	.40,1.12,	.66,	.77,1.16,	1.01,	.67,1.17,	.91,	.87),.Dim=c(12,3)),
# un informative prior distribution for the precision matrix
R1=structure(.Data=c(1,0,0,
                                   0,1,0,
                                   0,0,1),.Dim=c(3,3)),
R2=structure(.Data=c(1,0,0,
                                   0,1,0,
                                   0,0,1),.Dim=c(3,3)),

R3=structure(.Data=c(1,0,0,
                                   0,1,0,
                                   0,0,1),.Dim=c(3,3)))
 

# initial values

list( beta1=0,beta2=0,beta3=0,beta4=0,beta5=0,beta6=0)

Chapter 6
BUGS CODE 6.1

	model;
	{

# prior distribution for the regression coefficients.
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                  
 for( i in 1:N1){ Y[i,1:M1]~dmnorm(mu1[],Omega[,])}
 for ( j in 1:M1){mu1[j]<-beta1+beta2*age[j]}
# non-informative precision matrix
 Omega[1:M1,1:M1]~dwish(R[,],7)
 Sigma[1:M1,1:M1]<-inverse(Omega[,])
rho[1,2]<-Sigma[1,2]/sqrt(Sigma[1,1]*Sigma[2,2])
 rho[1,3]<-Sigma[1,3]/sqrt(Sigma[1,1]*Sigma[3,3])

 rho[1,4]<-Sigma[1,4]/sqrt(Sigma[1,1]*Sigma[4,4])
 rho[1,5]<-Sigma[1,5]/sqrt(Sigma[1,1]*Sigma[5,5])
 rho[1,6]<-Sigma[1,6]/sqrt(Sigma[1,1]*Sigma[6,6])
 rho[1,7]<-Sigma[1,7]/sqrt(Sigma[1,1]*Sigma[7,7])
 rho[2,3]<-Sigma[2,3]/sqrt(Sigma[2,2]*Sigma[3,3])
 rho[2,4]<-Sigma[2,4]/sqrt(Sigma[2,2]*Sigma[4,4])
 rho[2,5]<-Sigma[2,5]/sqrt(Sigma[2,2]*Sigma[5,5])
 rho[2,6]<-Sigma[2,6]/sqrt(Sigma[2,2]*Sigma[6,6])
 rho[2,7]<-Sigma[2,7]/sqrt(Sigma[2,2]*Sigma[7,7])
 rho[3,4]<-Sigma[3,4]/sqrt(Sigma[3,3]*Sigma[4,4])
 rho[3,5]<-Sigma[3,5]/sqrt(Sigma[3,3]*Sigma[5,5])
  rho[3,6]<-Sigma[3,6]/sqrt(Sigma[3,3]*Sigma[6,6])
 rho[3,7]<-Sigma[3,7]/sqrt(Sigma[3,3]*Sigma[7,7])
 rho[4,5]<-Sigma[4,5]/sqrt(Sigma[4,4]*Sigma[5,5])
 rho[4,6]<-Sigma[4,6]/sqrt(Sigma[4,4]*Sigma[6,6])
  rho[4,7]<-Sigma[4,7]/sqrt(Sigma[4,4]*Sigma[7,7])
 rho[5,6]<-Sigma[5,6]/sqrt(Sigma[5,5]*Sigma[6,6])
 rho[5,7]<-Sigma[5,7]/sqrt(Sigma[5,5]*Sigma[7,7])
 rho[6,7]<-Sigma[6,7]/sqrt(Sigma[6,6]*Sigma[7,7])
}
#  weight=1

list(N1=16,M1=7,Y = structure(.Data=c(79,NA,79,	80,	80,	78,	80,
83,	83,	85,	85,	86,	87,	87,
81,	83,	82,	82,	83,	83,	82,
81,	81,	81,	82,	82,	83,	81,
80,	81,	82,	82,	82,	NA, 86,
 76,76,	76,	76,	76,	76,	75,
 81,84,	83,	83,	85,	85,	85,
77,	78,	79,	79,	81,	82,	81,
84,	85,	87,	89,NA,NA,86,
74,	75,	78,	78,	79,	78,	78,
76,	77,	77,	77,	77,	76,	76,
84,	84,	86,	85,	86,	86,	86,
79,	80,	79,	80,	80,	82,	82,
78,	78,	77, NA, 75,	75,	76,
78,	80,	77,	77,	75,NA,	75,
84,	85,	85,	85,	85,	83,	NA),.Dim=c(16,7)),

age=c(0,2,4,6,8,10,12),

R=structure(.Data=c(1,0,0,0,0,0,0,
                                   0,1,0,0,0,0,0,
                                   0,0,1,0,0,0,0,
                                   0,0,0,1,0,0,0,
                                   0,0,0,0,1,0,0,
                                   0,0,0,0,0,1,0,
                                   0,0,0,0,0,0,1),.Dim=c(7,7)))

# initial values

list(beta1=0,beta2=0)


BUGS CODE 6.2.
	model;
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                   
for(i in 1:N1){for (j in 2:M1){ Y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N1){for (j in 2:M1){mu[i,j]<-beta1*(1-rho)+beta2*(age[j]-rho*age[j-1])+rho*Y[i,j-1]}}
for(i in 1:N1){Y[i,1]~dnorm(mu[i,1],tau)}
for(i in 1:N1){mu[i,1]<-beta1+beta2*age[1]}
tau~dgamma(.001,.001)
rho~dbeta(1,1)
sigma<-1/tau
 }


#  weight=1

list(N1=16,M1=7,Y=structure(.Data=c(79,NA,79,	80,	80,	78,	80,
83,	83,	85,	85,	86,	87,	87,
81,	83,	82,	82,	83,	83,	82,
81,	81,	81,	82,	82,	83,	81,
80,	81,	82,	82,	82,	NA, 86,
 76,76,	76,	76,	76,	76,	75,
 81,84,	83,	83,	85,	85,	85,
77,	78,	79,	79,	81,	82,	81,
84,	85,	87,	89,NA,NA,86,
74,	75,	78,	78,	79,	78,	78,
76,	77,	77,	77,	77,	76,	76,
84,	84,	86,	85,	86,	86,	86,
79,	80,	79,	80,	80,	82,	82,
78,	78,	77, NA, 75,	75,	76,
78,	80,	77,	77,	75,NA,	75,
84,	85,	85,	85,	85,	83,	NA),.Dim=c(16,7)),

age=c(0,2,4,6,8,10,12))

# initial values

list(beta1=0,beta2=0, rho=.5,tau=1)


BUGS CODE 6.3
model;
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                   
for(i in 1:N1){for (j in 2:M1){ Y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N1){for (j in 2:M1){mu[i,j]<-beta1*(1-pow(rho,(age[j]-age[j-1])))+beta2*(age[j]-pow(rho,(age[j]-age[j-1]))*age[j-1])+ pow(rho,(age[j]-age[j-1]))*Y[i,j-1]}}

for(i in 1:N1){Y[i,1]~dnorm(mu[i,1],tau)}
for(i in 1:N1){mu[i,1]<-beta1+beta2*age[1]}

rho~dbeta(1,1)
tau~dgamma(.001,.001)
sigmasq<-1/tau
 }


#  weight=1

list(N1=16,M1=6,Y=structure(.Data=c(79,79,80,80,78,80,
83,	85,	85,	86,	87,	87,
81,	82,	82,	83,	83,	82,
81,	81,	82,	82,	83,	81,
80,	82,	82,	82,	NA, 86,
 76,76,76,	76,	76,	75,
 81, 83,83,	85,	85,	85,
77,	79,	79,	81,	82,81,
84,	87,	89, NA,NA,86,
74,	78,	78,	79,	78,78,
76,	77,	77,	77,	76,76,
84,	86,	85,	86,	86,86,
79,	79,	80,	80,	82,82,
78,	77, NA, 75,	75,	76,
78,	77,	77,	75,NA,	75,
84,	85,	85,	85,	83,	NA),.Dim=c(16,6)),


age=c(0,4,6,8,10,12))


# initial values
list(beta1=0,beta2=0,tau=.5,rho=.5)


BUGS CODE 6.4

model;

{
for( i in 1:P){ for( j in 1:M){y[i,j]~dnorm(mu[i,j],tau)}}
for( i in 1:P){ for( j in 1:M){ Z[i,j]~dnorm(mu[i,j],tau)}}
for( i in 1:P){ for( j in 1:M){ mu[i,j]<-beta1+beta2*age[j]+a[i]+b[j]}}
for( i in 1:P){ a[i]~dnorm(0,taua)}
for( j in 1:M){ b[j]~dnorm(0,taub)}
beta1~dnorm(0.0,.0001)
beta2~dnorm(0.0,.0001)
theta~dnorm(0, .001)
taua~dgamma(.0001,.0001)
taub~dgamma(.0001,.0001)
tau~dgamma(.0001,.0001)
sigmaa<-1/taua
sigmab<-1/taub
sigma<-1/tau
rho<-(sigmaa)/(sigmaa+sigmab+sigma)

}

list(P=16,M=7,
age=c(0,2,4,6,8,10,12),

y=structure(.Data=c(79,NA,79,	80,	80,	78,	80,
83,	83,	85,	85,	86,	87,	87,
81,	83,	82,	82,	83,	83,	82,
81,	81,	81,	82,	82,	83,	81,
80,	81,	82,	82,	82,	NA, 86,
 76,76,	76,	76,	76,	76,	75,
 81,84,	83,	83,	85,	85,	85,

77,	78,	79,	79,	81,	82,	81,
84,	85,	87,	89,NA,NA,86,
74,	75,	78,	78,	79,	78,	78,
76,	77,	77,	77,	77,	76,	76,
84,	84,	86,	85,	86,	86,	86,
79,	80,	79,	80,	80,	82,	82,
78,	78,	77, NA, 75,	75,	76,
78,	80,	77,	77,	75,NA,	75,
84,	85,	85,	85,	85,	83,	NA),.Dim=c(16,7)))                               

list(taua=1,taub=1,tau=1, beta1=0,beta2=0)                                                                                      

BUGS CODE 6.5

model;
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                   
for(i in 1:N1){for (j in 3:M1){ Y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N1){for (j in 3:M1){mu[i,j]<-beta1*(1-rho2)+beta2*(age[j]-rho2*age[j-2])+rho2*Y[i,j-2]}}
for(i in 1:N1){Y[i,1]~dnorm(mu[i,1],tau)}
for(i in 1:N1){mu[i,1]<-beta1+beta2*age[1]}
for(i in 1:N1){Y[i,2]~dnorm(mu[i,2],tau)}
for(i in 1:N1){mu[i,2]<-beta1+beta2*age[2]}

rho2~dbeta(1,1)
tau~dgamma(.001,.001)
sigmasq<-1/tau

 }
#  weight=1
list(N1=16,M1=7, Y=structure(.Data=c(79,NA,79,	80,	80,	78,	80,
83,	83,	85,	85,	86,	87,	87,
81,	83,	82,	82,	83,	83,	82,
81,	81,	81,	82,	82,	83,	81,
80,	81,	82,	82,	82,	NA, 86,
 76,76,	76,	76,	76,	76,	75,
 81,84,	83,	83,	85,	85,	85,

77,	78,	79,	79,	81,	82,	81,
84,	85,	87,	89, NA,NA,86,
74,	75,	78,	78,	79,	78,	78,
76,	77,	77,	77,	77,	76,	76,
84,	84,	86,	85,	86,	86,	86,
79,	80,	79,	80,	80,	82,	82,
78,	78,	77, NA, 75,	75,	76,
78,	80,	77,	77,	75,NA,	75,
84,	85,	85,	85,	85,	83,	NA),.Dim=c(16,7)),

age=c(0,2,4,6,8,10,12))

# initial values

list(beta1=0,beta2=0,tau=.5,rho2=.5)


BUGS CODE 6.6.

model;
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                   
for(i in 1:N1){for (j in 2:M1){ Y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N1){for (j in 2:M1){mu[i,j]<-beta1*(1-rho1)+beta2*(age[j]-rho1*age[j-1])+rho1*Y[i,j-1]}}
for(i in 1:N1){Y[i,1]~dnorm(mu[i,1],tau)}
for(i in 1:N1){mu[i,1]<-beta1+beta2*age[1]}

rho1~dbeta(1,1)
tau~dgamma(.001,.001)
sigmasq<-1/tau
 }
#  weight=1
list(N1=16,M1=7, Y=structure(.Data=c(79,NA,79,	80,	80,	78,	80,
83,	83,	85,	85,	86,	87,	87,
81,	83,	82,	82,	83,	83,	82,
81,	81,	81,	82,	82,	83,	81,
80,	81,	82,	82,	82,	NA, 86,
 76,76,	76,	76,	76,	76,	75,
 81,84,	83,	83,	85,	85,	85,
77,	78,	79,	79,	81,	82,	81,
84,	85,	87,	89,NA,NA,86,
74,	75,	78,	78,	79,	78,	78,
76,	77,	77,	77,	77,	76,	76,
84,	84,	86,	85,	86,	86,	86,
79,	80,	79,	80,	80,	82,	82,
78,	78,	77, NA, 75,	75,	76,
78,	80,	77,	77,	75,NA,	75,
84,	85,	85,	85,	85,	83,	NA),.Dim=c(16,7)),


age=c(0,2,4,6,8,10,12))
# initial values
list(beta1=0,beta2=0,tau=.5,rho1=.5)




BUGS CODE 6.7.
	model;
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
    beta3 ~ dnorm(0.0,.0001)
  
 for( i in 1:N1){ Y[i,1:M1]~dmnorm(mu[],Omega[,])}
 for ( j in 1:M1){mu[j]<-beta1+beta2*age[j]+beta3*age[j]*age[j]}
 for( i in 1:N1){ Z[i,1:M1]~dmnorm(mu[],Omega[,])}


 Omega[1:M1,1:M1]~dwish(R[,],4)
 Sigma[1:M1,1:M1]<-inverse(Omega[,])

 }

list(N1=30,M1=4,

Y=structure(.Data=

c(47.1,31.1,NA,32.8,
44.1,31.5,NA,37.0, 
39.7,33.7,NA,24.5,
43.3,18.4,NA,36.6,
37.4,32.3,NA,29.1,
45.7,35.5,NA,39.8,
44.9,34.1,NA,32.1,
42.9,32.1,NA,NA,
46.1,28.8,NA,37.8,
42.1,34.4,34.0,36.1,
38.3,29.4,32.9,30.5,
43.0,33.7,34.1,36.7,

37.8,26.6,26.7,30.6,
37.3,26.5,NA,38.5,
NA,28.0,NA,33.9,
27.0,32.5,NA,32.0,
38.4,32.3,NA,37.9,
38.8,32.6,NA,26.9,
44.7,32.2,NA,34.2,
38.0,27.1,NA,37.9,
34.0,23.2,NA,26.0,
44.8,37.2,NA,29.7,
46.0,29.1,NA,26.7,
41.9,32.0,37.1,37.6,
38.0,31.7,38.4,35.7,
42.2,34.0,32.9,33.3,
39.7,33.5,26.6,32.7,
37.5,28.2,28.8,30.3,
34.6,31.0,30.1,28.7,

35.5,24.7,28.1,29.8),.Dim=c(30,4)),
age=c(1,2,3,4),
R=structure(.Data=c(1,0,0,0,
                                 0,1,0,0,
                                 0,0,1,0,
                                 0,0,0,1),.Dim=c(4,4)))
# initial values
list(beta1=0,beta2=0,beta3=0)


BUGS CODE 6.8


model;
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
		beta3 ~ dnorm(0.0, 0.001)
                   
for(i in 1:N1){for (j in 2:M1){ Y[i,j]~dnorm(mu[i,j],tau)}}
# future values for hematocrit denoted by Z
for(i in 1:N1){for (j in 1:M1){ Z[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N1){for (j in 2:M1){mu[i,j]<-beta1*(1-rho)+beta2*(age[j]-rho*age[j-1])+beta3*(
age[j]*age[j]-rho*age[j-1]*age[j-1])+rho*Y[i,j-1]}}
for(i in 1:N1){Y[i,1]~dnorm(mu[i,1],tau)}
for(i in 1:N1){mu[i,1]<-beta1+beta2*age[1]}
rho~dbeta(1,1)
tau~dgamma(.001,.001)
sigmasq<-1/tau

 }
# hematocrit values 
list(N1=30,M1=4, Y=structure(.Data=
c(47.1,31.1,NA,32.8,
44.1,31.5,NA,37.0, 
39.7,33.7,NA,24.5,
43.3,18.4,NA,36.6,
37.4,32.3,NA,29.1,
45.7,35.5,NA,39.8,
44.9,34.1,NA,32.1,
42.9,32.1,NA,NA,
46.1,28.8,NA,37.8,
42.1,34.4,34.0,36.1,
38.3,29.4,32.9,30.5,
43.0,33.7,34.1,36.7,
37.8,26.6,26.7,30.6,
37.3,26.5,NA,38.5,
NA,28.0,NA,33.9,
27.0,32.5,NA,32.0, 
38.4,32.3,NA,37.9,
38.8,32.6,NA,26.9,
44.7,32.2,NA,34.2,
38.0,27.1,NA,37.9,
34.0,23.2,NA,26.0,
44.8,37.2,NA,29.7,
46.0,29.1,NA,26.7,
41.9,32.0,37.1,37.6,
38.0,31.7,38.4,35.7,
42.2,34.0,32.9,33.3,
39.7,33.5,26.6,32.7,
37.5,28.2,28.8,30.3,
34.6,31.0,30.1,28.7,
35.5,24.7,28.1,29.8),.Dim=c(30,4)),
age=c(1,2,3,4))
# initial values
list(beta1=0,beta2=0,tau=.5,rho=.5,beta3=0)

Chapter 7

BUGS CODE 7.1



	model;
	{
		for( i in 1:2){ beta[i]~dnorm(0.0, 0.001)}
	
  for( i in 1:N){for(j in 1:M){Y[i,j]~dnorm(mu[i,j],tau)}}
  for( i in 1:N){for( j in 1:M){mu[i,j]<- beta[1]+beta[2]*age[j]+b[i,1]+b[i,2]*age[j]}}
   for( i in 1:N){b[i,1:2]~dmnorm(mu1[],omega[,])}
   for(j in 1:2){mu1[j]<-0}
    omega[1:2,1:2]~dwish(R[,],2)
    Sigma[1:2,1:2]<-inverse(omega[,])
 
  sigma<-1/tau

 tau~dgamma(.001,.001)
 

}

list(N=100,M=7,
# Van der Linde  et al. data
Y=structure(.Data=c(3.1,3.2,3.5,3.0,2.9,NA,NA,
3.6,3.5,3.5,3.1,NA,2.8,2.7

,NA,2.7,2.9,2.7,2.7,2.5,NA,
3.4,3.3,2.9,2.3,2.5,2.4,NA,
NA,2.5,2.5,2.1,2.4,NA,2.3,
3.9,4.0,4.1,3.8,4.0,NA,NA,
2.7,NA,3.3,2.4,2.2,2.2,2.3,
3.0,2.9,3.0,2.8,2.8,2.7,2.8,
2.8,2.7,2.1,1.9,1.8,NA,1.7,
3.9,3.8,3.5,3.3,3.5,3.2,3.3,
3.2,NA,3.0,2.8,2.9,2.5,2.2,
3.3,3.4,3.4,3.1,3.5,3.0,2.8,
NA,3.1,3.4,3.1,3.2,NA,2.6,
3.2,3.2,3.3,3.1,3.2,2.8,NA,
4.0,3.6,3.7,3.7,3.2,3.0,NA,
3.3,3.6,3.3,3.3,3.0,2.9,NA,
NA,3.0,3.2,3.0,2.9,2.4,NA,
2.8,2.5,2.6,2.5,2.4,2.3,2.2,
3.6,3.9,3.7,NA,3.3,3.1,NA,
3.6,3.4,3.4,NA,3.0,NA,2.7,
NA,2.0,1.8,1.7,1.8,1.6,1.5,
3.6,3.4,3.2,3.3,3.3,NA,2.6,
2.6,3.6,NA,2.9,3.2,3.1,2.2,
3.3,3.0,2.9,3.0,2.9,2.8,2.4,
3.6,3.6,3.4,NA,NA,2.8,2.8,
1.8,1.5,1.7,NA,1.8,1.5,1.2,
3.6,3.8,3.2,3.1,3.2,3.2,2.8,
4.2,3.8,3.5,3.8,3.5,3.4,3.3,
NA,3.9,4.0,NA,3.7,3.3,3.4,
3.7,NA,4.1,2.7,2.9,2.9,2.5,
2.6,2.6,2.7,2.6,2.6,2.4,2.5,
3.5,3.6,3.1,3.0,2.9,3.1,2.7,
2.2,2.3,2.3,2.1,NA,NA,1.5,
NA,3.5,3.3,3.8,3.6,3.9,3.4,
NA,3.1,3.3,3.1,NA,2.8,2.7,
3.7,3.7,3.7,3.3,3.1,NA,NA,
NA,2.4,2.3,2.1,1.9,2.2,2.0,
4.4,4.2,4.1,4.1,NA,4.0,NA,
2.9,2.7,2.8,NA,2.5,NA,2.1,
3.1,2.6,2.7,2.5,2.4,2.1,2.3,
2.5,2.4,2.0,NA,NA,2.1,2.3,
3.3,3.1,3.0,3.2,NA,3.3,2.9,
2.8,2.7,2.7,2.4,NA,2.1,1.8,
2.7,2.4,3.0,1.9,2.6,2.5,2.4,
3.4,3.4,3.4,3.1,2.9,NA,2.5,
3.7,3.4,3.3,3.2,2.7,NA,2.8,
NA,2.5,2.4,2.6,2.0,NA,2.0,
3.6,3.4,3.5,3.5,3.6,3.3,3.2,
2.6,2.7,2.7,2.7,NA,NA,2.4,
3.4,3.5,3.7,3.4,3.6,NA,3.0,
3.4,3.1,3.0,2.9,NA,2.6,2.4,
3.6,3.3,NA,3.2,3.0,2.7,NA,
4.1,3.6,3.8,3.9,3.6,3.5,NA,
3.7,3.6,3.3,3.1,3.3,3.1,NA,
4.8,3.8,3.8,3.5,3.6,NA,3.3,
3.7,4.2,3.9,3.3,3.2,3.5,3.6,
2.8,2.9,NA,NA,2.7,2.4,2.5,
3.4,3.4,3.3,2.7,3.0,3.1,3.1,
3.0,3.1,2.8,1.7,2.9,2.7,2.2,
3.0,2.5,NA,2.1,2.3,NA,1.9,
3.5,3.4,2.9,3.1,NA,2.8,NA,
2.9,2.5,NA,2.4,2.7,2.3,2.1,
NA,3.5,NA,3.0,3.0,3.2,3.2,
2.3,2.6,2.6,NA,2.4,2.3,2.2,
3.5,3.6,3.4,3.3,NA,2.8,2.8,
3.4,3.3,NA,NA,2.8,2.7,2.6,
3.5,3.1,2.9,2.6,2.6,2.3,NA,
3.8,3.7,3.6,3.4,3.2,3.0,2.8,
3.9,3.1,3.6,3.4,3.3,NA,3.0,
3.5,3.8,4.0,3.8,NA,3.2,3.0,
3.4,3.0,3.1,3.1,NA,2.8,NA,
2.4,2.8,2.7,2.1,NA,2.0,1.9,
1.9,1.9,1.8,1.6,1.6,NA,NA,
3.0,2.8,2.5,NA,NA,2.2,2.2,
2.7,3.0,NA,NA,2.3,1.9,1.6,
2.8,3.4,NA,3.0,2.5,2.5,NA,
NA,3.1,NA,2.8,2.5,2.0,2.7,
NA,4.4,3.5,3.6,NA,3.4,3.2,
4.1,3.7,3.9,2.8,3.4,3.0,3.2,
2.1,2.2,2.4,2.3,2.2,NA,NA,
3.2,2.9,2.8,2.7,2.6,2.4,2.3,
3.5,3.5,3.9,3.3,NA,2.6,2.5,
3.2,3.7,3.4,3.4,3.5,NA,NA, 
3.5,3.5,3.2,3.0,3.1,2.8,2.6,
4.3,NA,4.1,4.1,3.8,3.7,3.5,
2.9,3.1,2.7,2.8,NA,2.2,2.2,
2.3,2.2,2.0,2.0,1.9,NA,NA,
3.8,3.4,3.3,3.1,3.1,NA,NA,
4.0,3.3,3.5,NA,3.3,2.8,2.7,
2.8,2.9,2.8,2.4,2.5,2.4,2.3,
3.0,NA,3.2,2.5,2.5,2.7,NA,
NA,2.6,3.0,2.4,2.5,2.1,NA,
3.0,3.1,2.9,2.8,2.5,2.4,2.1,
3.0,2.7,NA,2.4,2.2,2.2,2.3,
2.4,2.3,2.3,2.0,1.9,NA,NA,
NA,2.6,2.5,NA,2.1,2.2,1.7,
NA,3.1,2.9,NA,2.4,2.7,2.2,
3.7,3.5,3.3,2.9,3.1,NA,2.6,
2.9,3.1,2.9,2.8,2.6,NA,NA,
3.0,3.0,2.7,2.5,2.1,2.0,2.2),.Dim=c(100,7)),
R=structure(.Data=c(1,0,0,1),.Dim=c(2,2)),
age=c(0,3,6,9,12,15,19))
list(beta=c(0,0),tau= 1)


BUGS CODE 7.2


	model;
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                   
  for( i in 1:N){for(j in 1:M){Y[i,j]~dnorm(mu[i,j],tau)}}
  for( i in 1:N){for( j in 1:M){mu[i,j]<-     beta1+beta2*age[j]+b1[i]+b2[i]*age[j]}}
 for ( i in 1:N){b1[i]~dnorm(.000,tau1)}
 for ( i in 1:N){b2[i]~dnorm(.000,tau2)}
 tau~dgamma(.0001,.0001)
 tau1~dgamma(.0001,.0001)
 tau2~dgamma(.0001,.0001)
sigma<-1/tau
sigma1<-1/tau1
sigma2<-1/tau2
}


BUGS CODE 7.3

model;
	{
	
# Y1 is hematocrit for males
 for( i in 1:N1){for( j in 1:M1){Y1[i,j]~dnorm(mu1[i,j],tau)}}
 for( i in 1:N1){for( j in 1:M1){mu1[i,j]<-beta[1]+beta[2]*age[j]+beta[3]*age[j]*age[j]
+b[i,1]+b[i,2]*age[j]+b[i,3]*age[j]*age[j]}}
# prior distribution for the regression coefficients
    for( i in 1:6){ beta[i]~dnorm(0,.0001)}
# prior distribution for the random effects
    for ( i in 1:N1){b[i,1:3]~dmnorm(vu1[], tau1[,])}
    for ( j in 1:3){vu1[j]<-0}
# prior Wishart distribution for the precision matrix of random effects
    tau1[1:3,1:3]~dwish(R[,],3)
# Sigma1 is variance covariance matrix of random effects
    Sigma1[1:3,1:3]<-inverse(tau1[,])


# Y2 is hematocrit for females

 for( i in 1:N2){for( j in 1:M2){Y2[i,j]~dnorm(mu2[i,j],tau)}}
 for( i in 1:N2){for( j in 1:M2){mu2[i,j]<-beta[4]+beta[5]*age[j]+beta[6]*age[j]*age[j]+
    c[i,1]+c[i,2]*age[j]+c[i,3]*age[j]*age[j]}} 

# prior disatribution for random effects for females
   for ( i in 1:N2){c[i,1:3]~dmnorm(vu2[], tau2[,])}
    for ( j in 1:3){vu2[j]<-0}
# prior Wishart distribution for precision matrix of random effects 
    tau2[1:3,1:3]~dwish(R[,],3)
# Sigma2 is the variance covariance matrix for random effects
    Sigma2[1:3,1:3]<-inverse(tau2[,])
# tau is precision of measurement errors,
tau~dgamma(.0001,.0001)

sigma<-1/tau

}


#  Males

list(N1=13,N2=17,M1=4,M2=4,

Y1=structure(.Data=

c(47.1,31.1,NA,32.8,

44.1,31.5,NA,37.0, 

39.7,33.7,NA,24.5,

43.3,18.4,NA,36.6,

37.4,32.3,NA,29.1,

45.7,35.5,NA,39.8,

44.9,34.1,NA,32.1,

42.9,32.1,NA,NA,

46.1,28.8,NA,37.8,

42.1,34.4,34.0,36.1,

38.3,29.4,32.9,30.5,

43.0,33.7,34.1,36.7,

37.8,26.6,26.7,30.6),.Dim=c(13,4)),

# females

Y2=structure(.Data=

c(37.3,26.5,NA,38.5,

NA,28.0,NA,33.9,

27.0,32.5,NA,32.0,

38.4,32.3,NA,37.9,

38.8,32.6,NA,26.9,

44.7,32.2,NA,34.2,

38.0,27.1,NA,37.9,

34.0,23.2,NA,26.0,

44.8,37.2,NA,29.7,

46.0,29.1,NA,26.7,

41.9,32.0,37.1,37.6,

38.0,31.7,38.4,35.7,

42.2,34.0,32.9,33.3,

39.7,33.5,26.6,32.7,

37.5,28.2,28.8,30.3,

34.6,31.0,30.1,28.7,

35.5,24.7,28.1,29.8),.Dim=c(17,4)),

R=structure(.Data=c(1,0,0,0,1,0,0,0,1),.Dim=c(3,3)),

age=c(1,2,3,4))


# initial values

list(beta=c(0,0,0,0,0,0), 
tau=1)

BUGS CODE 7.4

	model;
	{
	beta1 ~ dnorm(0.0, 0.001)
	beta2 ~ dnorm(0.0, 0.001)
    beta3 ~ dnorm(0.0,.0001)
    beta4 ~ dnorm(0.0,.0001)  
    beta5 ~ dnorm(0.0,.0001)        
    beta6 ~ dnorm(0.0,.0001)
# Y1 is hematocrit for males
 for( i in 1:N1){for( j in 1:M1){Y1[i,j]~dnorm(mu1[i,j],tau)}}
 for( i in 1:N1){for( j in 1:M1){mu1[i,j]<-beta1+beta2*age[j]+beta3*age[j]*age[j]
+b1[i]+b2[i]*age[j]+b3[i]*age[j]*age[j]}}

# Y2 is hematocrit for females
 for( i in 1:N2){for( j in 1:M2){Y2[i,j]~dnorm(mu2[i,j],tau)}}
 for( i in 1:N2){for( j in 1:M2){mu2[i,j]<-beta4+beta5*age[j]+beta6*age[j]*age[j]
+b4[i]+b5[i]*age[j]+b6[i]*age[j]*age[j]}}

   for( i in 1:N1){b1[i]~dnorm(0,tau1)}
   for( i in 1:N1){b2[i]~dnorm(0,tau2)}
   for( i in 1:N1){b3[i]~dnorm(0,tau3)}
   for( i in 1:N2){b4[i]~dnorm(0,tau4)}
   for( i in 1:N2){b5[i]~dnorm(0,tau5)}
   for( i in 1:N2){b6[i]~dnorm(0,tau6)}

 tau~dgamma(.0001,.0001)
 tau1~dgamma(.0001,.0001)
 tau2~dgamma(.0001,.0001)
 tau3~dgamma(.0001,.0001)
 tau4~dgamma(.0001,.0001)
 tau5~dgamma(.0001,.0001)
 tau6~dgamma(.0001,.0001)
  sigma<-1/tau
  sigma1<-1/tau1
   sigma2<-1/tau2
  sigma3<-1/tau3
   sigma4<-1/tau4
  sigma5<-1/tau5
  sigma6<-1/tau6 
}



BUGS CODE 7.5
	model;
{

# prior distribution for beta 
	
for( i in 1:6){beta[i]~dnorm(0,.0001)}

# first segment

 for( i in 1:N1){ for( j in 1:M1){Y1[i,j]~dnorm(mu1[i,j],tau)}}
 for(i in 1:N1){ for( j in 1:M1){mu1[i,j]<-  beta[1]+beta[2]*time1[j]+
     b[i,1]+b[i,2]*time1[j]}}

# second segment

 for( i in 1:N2){ for ( j in 1:M2){Y2[i,j]~dnorm(mu2[i,j],tau)}}
 for( i in 1:N2){for ( j in 1:M2){mu2[i,j]<-beta[3]+beta[4]*time2[j]+
 b[i,3]+b[i,4]*time2[j]}}

# third segment
 for( i in 1:N3){for ( j in 1:M3){Y3[i,j]~dnorm(mu3[i,j],tau)}}
 for (i in 1:N3){for ( j in 1:M3){mu3[i,j]<- beta[5]+beta[6]*time3[j]+b[i,5]+b[i,6]*time3[j]}}

# prior distribution of random effects

for( i in 1:N1){b[i,1:6]~dmnorm(vu[],Omega[,])}
for (
i in 1:6){vu[i]<-0}
Omega[1:6,1:6]~dwish(R[,],6)
Sigma[1:6,1:6]<-inverse(Omega[,])

tau~dgamma(.00001,.00001)

Var<-1/tau

}

list(N1=12,N2=12,N3=12,M1=3,M2=3,M3=3,time1=c(1,2,6),
time2=c(6,10,14),time3=c(14,15,16),


# data for first segment
Y1=structure(.Data=

c(.22,	.00,	1.03,.18,	.00,	.96,.73,	.37,	1.18,.30,	.25,	.74,.54,	.42,	1.33,.16,	.30,	1.27,.30,	1.09,	1.17,.70,	1.30,	1.80,.31,	.54,	1.24,1.40,	1.40,	1.64,.60,	.80,	1.02,.73,	.50,	1.08),.Dim=c(12,3)),
# data for second segment
Y2=structure(.Data=

c(1.03,	.67,	.75,.96,	.96,	.98,1.18,	.76,	1.07,.74,	1.10,	1.48,1.33,	1.32,	1.30,1.27,	1.06,	1.39,1.17,	.90,	1.17,1.80,	1.80,	1.60,1.24,	.56,	.77,1.64,	1.28,	1.12,1.02,	1.28,	1.16,1.08,	1.26,	1.17),.Dim=c(12,3)),
# data for third segment
Y3=structure(.Data=

c(75,	.65,	.59,.98,	1.03,	.70,1.07,	.80,	1.10,1.48,	.39,	.36,1.30,	.74,	.56,1.39,	.63,	.40,1.17,	.75,	.88,1.60,	1.23,	.41,.77,	.28,	.40,1.12,	.66,	.77,1.16,	1.01,	.67,1.17,	.91,	.87),.Dim=c(12,3)),

# un informative prior distribution for the precision matrix
R=structure(.Data=c(1,0,0,0,0,0,
                                   0,1,0,0,0,0,
                                   0,0,1,0,0,0,
                                   0,0,0,1,0,0,
                                   0,0,0,0,1,0,
                                   0,0,0,0,0,1                      
),.Dim=c(6,6)))

# initial values

list( beta=c(0,0,0,0,0,0),tau=1)

BUGS CODE 7.6


	model;
{

# prior distribution for beta 
	
for( i in 1:6){beta[i]~dnorm(0,.0001)}

# first segment

 for( i in 1:N1){ for( j in 1:M1){Y1[i,j]~dnorm(mu1[i,j],tau)}}
 for(i in 1:N1){ for( j in 1:M1){mu1[i,j]<-  beta[1]+beta[2]*time1[j]+
  b1[i]+b2[i]*time1[j]}}

# second segment

 for( i in 1:N2){ for ( j in 1:M2){Y2[i,j]~dnorm(mu2[i,j],tau)}}
 for( i in 1:N2){for ( j in 1:M2){mu2[i,j]<-beta[3]+beta[4]*time2[j]+
 b3[i]+b4[i]*time2[j]}}

# third segment
 for( i in 1:N3){for ( j in 1:M3){Y3[i,j]~dnorm(mu3[i,j],tau)}}
 for (i in 1:N3){for ( j in 1:M3){mu3[i,j]<- beta[5]+beta[6]*time3[j]+b5[i]+b6[i]*time3[j]}}

# prior distribution of random effects

for( i in 1:N1){b1[i]~dnorm(0,tau1)}
for( i in 1:N1){b2[i]~dnorm(0,tau2)}
for( i in 1:N1){b3[i]~dnorm(0,tau3)}
for( i in 1:N1){b4[i]~dnorm(0,tau4)}
for( i in 1:N1){b5[i]~dnorm(0,tau5)}
for( i in 1:N1){b6[i]~dnorm(0,tau6)}

tau1~dgamma(.001,.001)
tau2~dgamma(.001,.001)
tau3~dgamma(.001,.001)
tau4~dgamma(.001,.001)
tau5~dgamma(.001,.001)
tau6~dgamma(.001,.001)

tau~dgamma(.00001,.00001)

sigma<-1/tau

}

list(N1=12,N2=12,N3=12,M1=3,M2=3,M3=3,time1=c(1,2,6),
time2=c(6,10,14),time3=c(14,15,16),


# data for first segment
Y1=structure(.Data=

c(.22,	.00,	1.03,.18,	.00,	.96,.73,	.37,	1.18,.30,	.25,	.74,.54,	.42,	1.33,.16,	.30,	1.27,.30,	1.09,	1.17,.70,	1.30,	1.80,.31,	.54,	1.24,1.40,	1.40,	1.64,.60,	.80,	1.02,.73,	.50,	1.08),.Dim=c(12,3)),
# data for second segment
Y2=structure(.Data=

c(1.03,	.67,	.75,.96,	.96,	.98,1.18,	.76,	1.07,.74,	1.10,	1.48,1.33,	1.32,	1.30,1.27,	1.06,	1.39,1.17,	.90,	1.17,1.80,	1.80,	1.60,1.24,	.56,	.77,1.64,	1.28,	1.12,1.02,	1.28,	1.16,1.08,	1.26,	1.17),.Dim=c(12,3)),
# data for third segment
Y3=structure(.Data=

c(75,	.65,	.59,.98,	1.03,	.70,1.07,	.80,	1.10,1.48,	.39,	.36,1.30,	.74,	.56,1.39,	.63,	.40,1.17,	.75,	.88,1.60,	1.23,	.41,.77,	.28,	.40,1.12,	.66,	.77,1.16,	1.01,	.67,1.17,	.91,	.87),.Dim=c(12,3)))

# initial values

list( beta=c(0,0,0,0,0,0),tau=1, tau1=1,tau2=1,tau3=1,tau4=1,tau5=1, tau6=1)


BUGS CODE 7.7

	model;
{

# prior distribution for beta 
	
for( i in 1:6){beta[i]~dnorm(0,.0001)}

# first segment

 for( i in 1:N1){ for( j in 1:M1){Y1[i,j]~dnorm(mu1[i,j],tau)}}
 for(i in 1:N1){ for( j in 1:M1){mu1[i,j]<-  beta[1]+beta[2]*time1[j]+
     b[i,1]+b[i,2]*time1[j]}}

# second segment

 for( i in 1:N2){ for ( j in 1:M2){Y2[i,j]~dnorm(mu2[i,j],tau)}}
 for( i in 1:N2){for ( j in 1:M2){mu2[i,j]<-beta[3]+beta[4]*time2[j]+
 b[i,3]+b[i,4]*time2[j]}}

# third segment
 for( i in 1:N3){for ( j in 1:M3){Y3[i,j]~dnorm(mu3[i,j],tau)}}
 for (i in 1:N3){for ( j in 1:M3){mu3[i,j]<- beta[5]+beta[6]*time3[j]+b[i,5]+b[i,6]*time3[j]}}

# prior distribution of random effects

for( i in 1:N1){b[i,1:6]~dmnorm(vu[],Omega[,])}
for (
i in 1:6){vu[i]<-0}
Omega[1:6,1:6]~dwish(R[,],6)
Sigma[1:6,1:6]<-inverse(Omega[,])

tau~dgamma(.00001,.00001)

Var<-1/tau

}

list(N1=50,N2=50,N3=50,M1=4,M2=2,M3=3,time1=c(0,1,4,6),
time2=c(0,1),time3=c(1,4,6),


# data for first segment
Y1=structure(.Data=

c(30.8,26.9,25.8,23.8,
24.7,24.5,22.0,22.5,
28.6,20.8,19.2,18.4,
33.7,31.6,28.5,25.1,19.7,14.9,15.3,14.7,31.1,31.2,29.2,30.1,19.8,17.5,20.5,27.5,21.4,26.3,19.5,19.0,21.1,20.3,18.4,20.8,20.6,23.9,19.0,17.0,24.0,16.7,21.7,20.3,37.6,33.7,34.4,31.4,31.9,27.9,27.3,34.2,26.2,26.8,25.3,24.8,20.5,21.1,17.4,21.1,33.3,26.2,34.0,28.2,27.9,21.6,23.6,27.7,24.7,21.2,22.9,21.9,28.8,26.4,23.8,22.0,32.0,30.2,30.2,27.5,21.8,19.3,16.4,17.6,24.9,20.9,22.2,19.8,19.8,18.9,18.9,15.5,35.4,30.4,26.5,28.1,25.3,23.9,22.2,27.2,20.3,21.0,16.7,13.5,20.4,17.2,15.9,17.7,24.1,20.1,17.9,18.7,28.5,32.6,27.5,22.8,26.6,22.4,21.8,21.0,20.5,17.5,19.6,18.4,25.2,25.1,23.4,22.2,34.7,39.5,38.6,43.3,30.3,29.4,33.1,28.4,26.6,25.3,25.1,27.9,20.7,19.3,21.9,21.8,28.9,28.9,32.8,31.8,27.2,28.5,35.0,30.5,22.4,22.0,19.1,18.7,32.5,25.1,27.8,27.3,24.9,23.6,21.2,21.1,24.6,25.0,21.7,23.9,23.1,20.9,21.7,19.9,25.8,21.9,23.6,24.8,30.0,27.6,24.0,23.7,20.0,22.7,21.2,20.5,38.1,40.8,38.0,32.7,25.1,28.1,27.5,24.8,22.1,21.1,21.5,20.6,25.4,24.3,22.7,20.1),.Dim=c(50,4)),
# data for second segment

Y2=structure(.Data=

c(26.5,14.8,25.8,23.0,20.4,2.8,20.4,5.4,24.8,23.1,27.9,6.3,35.3,25.5,28.6,15.8,29.6,15.8,
21.5,6.5,21.8,12.0,23.0,4.2,22.2,11.5,25.0,3.9,26.0,21.4,19.7,13.2,29.6,17.5,24.4,16.4,33.7,14.9,26.7,6.4,26.8,20.4,20.2,10.6,20.2,17.5,24.5,10.0,27.1,14.9,34.7,39.0,24.5,5.1,
27.7,4.0,24.3,24.3,36.6,23.3,34.0,10.7,32.6,19.0,29.2,9.2,26.4,15.3,21.8,10.6,21.1,5.6,
22.1,21.0,28.9,12.5,19.8,11.6,23.5,7.9,29.1,16.8,30.3,3.5,30.6,28.2,22.4,7.1,31.2,10.8,
31.4,3.9,41.1,15.1,29.4,22.1,21.9,7.6,20.7,8.1),.Dim=c(50,2)),
# data for third segment

Y3=structure(.Data=

c(14.8,19.5,21.0,23.0,19.1,23.2,2.8,3.2,9.4,5.4,4.5,11.9,23.1,24.6,30.9,6.3,18.5,16.3,25.5,26.3,30.3,15.8,22.9,25.9,15.8,23.7,23.4,6.5,7.1,16.0,12.0,16.8,19.2,4.2,4.0,16.2,11.5,9.5,14.5,3.9,12.8,12.7,21.4,21.0,22.4,13.2,14.6,11.6,17.5,21.0,24.2,16.4,11.6,16.6,14.9,14.5,63.9,6.4,5.1,15.1,20.4,19.3,23.8,10.6,9.0,16.0,17.5,17.4,18.6,10.0,15.6,15.2,14.9,18.1,21.3,39.0,28.8,34.7,5.1,8.2,23.6,4.0,4.2,11.7,24.3,18.4,27.8,23.3,40.4,39.3,10.7,12.6,21.2,19.0,16.3,18.6,9.2,8.3,18.4,15.3,24.6,32.4,10.6,14.4,18.7,5.6,7.3,12.3,21.0,8.6,24.6,12.5,16.7,22.2,11.6,13.0,23.1,7.9,12.4,18.9,16.8,15.1,18.8,3.5,3.0,11.5,28.2,27.0,25.5,7.1,17.2,18.7,10.8,19.8,22.2,3.9,7.0,17.8,15.1,10.9,27.1,22.1,25.3,4.1,7.6,10.8,13.0,8.1,25.7,12.3),.Dim=c(50,3)),

# un informative prior distribution for the precision matrix
R=structure(.Data=c(1,0,0,0,0,0,
                                   0,1,0,0,0,0,
                                   0,0,1,0,0,0,
                                   0,0,0,1,0,0,
                                   0,0,0,0,1,0,
                                   0,0,0,0,0,1                      
),.Dim=c(6,6)))

# initial values

list( beta=c(0,0,0,0,0,0),tau=1)

BUGS CODE 7.7

	model;
{

# prior distribution for beta 
	
for( i in 1:6){beta[i]~dnorm(0,.0001)}

# first segment

 for( i in 1:N1){ for( j in 1:M1){Y1[i,j]~dnorm(mu1[i,j],tau)}}
 for(i in 1:N1){ for( j in 1:M1){mu1[i,j]<-  beta[1]+beta[2]*time1[j]+
     b[i,1]+b[i,2]*time1[j]}}

# second segment

 for( i in 1:N2){ for ( j in 1:M2){Y2[i,j]~dnorm(mu2[i,j],tau)}}
 for( i in 1:N2){for ( j in 1:M2){mu2[i,j]<-beta[3]+beta[4]*time2[j]+
 b[i,3]+b[i,4]*time2[j]}}

# third segment
 for( i in 1:N3){for ( j in 1:M3){Y3[i,j]~dnorm(mu3[i,j],tau)}}
 for (i in 1:N3){for ( j in 1:M3){mu3[i,j]<- beta[5]+beta[6]*time3[j]+b[i,5]+b[i,6]*time3[j]}}

# prior distribution of random effects

for( i in 1:N1){b[i,1:6]~dmnorm(vu[],Omega[,])}
for (
i in 1:6){vu[i]<-0}
Omega[1:6,1:6]~dwish(R[,],6)
Sigma[1:6,1:6]<-inverse(Omega[,])

tau~dgamma(.00001,.00001)

Var<-1/tau

}

list(N1=50,N2=50,N3=50,M1=4,M2=2,M3=3,time1=c(0,1,4,6),
time2=c(0,1),time3=c(1,4,6),


# data for first segment
Y1=structure(.Data=

c(30.8,26.9,25.8,23.8,
24.7,24.5,22.0,22.5,
28.6,20.8,19.2,18.4,
33.7,31.6,28.5,25.1,19.7,14.9,15.3,14.7,31.1,31.2,29.2,30.1,19.8,17.5,20.5,27.5,21.4,26.3,19.5,19.0,21.1,20.3,18.4,20.8,20.6,23.9,19.0,17.0,24.0,16.7,21.7,20.3,37.6,33.7,34.4,31.4,31.9,27.9,27.3,34.2,26.2,26.8,25.3,24.8,20.5,21.1,17.4,21.1,33.3,26.2,34.0,28.2,27.9,21.6,23.6,27.7,24.7,21.2,22.9,21.9,28.8,26.4,23.8,22.0,32.0,30.2,30.2,27.5,21.8,19.3,16.4,17.6,24.9,20.9,22.2,19.8,19.8,18.9,18.9,15.5,35.4,30.4,26.5,28.1,25.3,23.9,22.2,27.2,20.3,21.0,16.7,13.5,20.4,17.2,15.9,17.7,24.1,20.1,17.9,18.7,28.5,32.6,27.5,22.8,26.6,22.4,21.8,21.0,20.5,17.5,19.6,18.4,25.2,25.1,23.4,22.2,34.7,39.5,38.6,43.3,30.3,29.4,33.1,28.4,26.6,25.3,25.1,27.9,20.7,19.3,21.9,21.8,28.9,28.9,32.8,31.8,27.2,28.5,35.0,30.5,22.4,22.0,19.1,18.7,32.5,25.1,27.8,27.3,24.9,23.6,21.2,21.1,24.6,25.0,21.7,23.9,23.1,20.9,21.7,19.9,25.8,21.9,23.6,24.8,30.0,27.6,24.0,23.7,20.0,22.7,21.2,20.5,38.1,40.8,38.0,32.7,25.1,28.1,27.5,24.8,22.1,21.1,21.5,20.6,25.4,24.3,22.7,20.1),.Dim=c(50,4)),
# data for second segment

Y2=structure(.Data=

c(26.5,14.8,25.8,23.0,20.4,2.8,20.4,5.4,24.8,23.1,27.9,6.3,35.3,25.5,28.6,15.8,29.6,15.8,
21.5,6.5,21.8,12.0,23.0,4.2,22.2,11.5,25.0,3.9,26.0,21.4,19.7,13.2,29.6,17.5,24.4,16.4,33.7,14.9,26.7,6.4,26.8,20.4,20.2,10.6,20.2,17.5,24.5,10.0,27.1,14.9,34.7,39.0,24.5,5.1,
27.7,4.0,24.3,24.3,36.6,23.3,34.0,10.7,32.6,19.0,29.2,9.2,26.4,15.3,21.8,10.6,21.1,5.6,
22.1,21.0,28.9,12.5,19.8,11.6,23.5,7.9,29.1,16.8,30.3,3.5,30.6,28.2,22.4,7.1,31.2,10.8,
31.4,3.9,41.1,15.1,29.4,22.1,21.9,7.6,20.7,8.1),.Dim=c(50,2)),
# data for third segment

Y3=structure(.Data=

c(14.8,19.5,21.0,23.0,19.1,23.2,2.8,3.2,9.4,5.4,4.5,11.9,23.1,24.6,30.9,6.3,18.5,16.3,25.5,26.3,30.3,15.8,22.9,25.9,15.8,23.7,23.4,6.5,7.1,16.0,12.0,16.8,19.2,4.2,4.0,16.2,11.5,9.5,14.5,3.9,12.8,12.7,21.4,21.0,22.4,13.2,14.6,11.6,17.5,21.0,24.2,16.4,11.6,16.6,14.9,14.5,63.9,6.4,5.1,15.1,20.4,19.3,23.8,10.6,9.0,16.0,17.5,17.4,18.6,10.0,15.6,15.2,14.9,18.1,21.3,39.0,28.8,34.7,5.1,8.2,23.6,4.0,4.2,11.7,24.3,18.4,27.8,23.3,40.4,39.3,10.7,12.6,21.2,19.0,16.3,18.6,9.2,8.3,18.4,15.3,24.6,32.4,10.6,14.4,18.7,5.6,7.3,12.3,21.0,8.6,24.6,12.5,16.7,22.2,11.6,13.0,23.1,7.9,12.4,18.9,16.8,15.1,18.8,3.5,3.0,11.5,28.2,27.0,25.5,7.1,17.2,18.7,10.8,19.8,22.2,3.9,7.0,17.8,15.1,10.9,27.1,22.1,25.3,4.1,7.6,10.8,13.0,8.1,25.7,12.3),.Dim=c(50,3)),

# un informative prior distribution for the precision matrix
R=structure(.Data=c(1,0,0,0,0,0,
                                   0,1,0,0,0,0,
                                   0,0,1,0,0,0,
                                   0,0,0,1,0,0,
                                   0,0,0,0,1,0,
                                   0,0,0,0,0,1                      
),.Dim=c(6,6)))

# initial values

list( beta=c(0,0,0,0,0,0),tau=1)


BUGS CODE 7.9
Model;		
  # first-order autocorrelation model                
for(i in 2:N1){ Y[i]~dnorm(mu[i],tau)}
for(i in 2:N1){mu[i]<-rho*Y[i-1]}

tau~dgamma(.001,.001)
sigmasq<-1/tau
rho~dbeta(1,1)
 }
# transformed residuals
list(N1=30,Y=c(

1.452,-.039,NA,.505,
.784,.072,NA,3.832,
-.203,.645,NA,-6.094,
.606,-3.367,NA,3.503,
-.708,.275,NA,-2.432,
1.136,1.119,NA,1.165,
.958,.752,NA,-.052,
.514,.232,NA,NA,
1.226,-.642,NA,4.468,
.335,.837,.830,3.123,
-.514,-.482,.665,-1.312,
.537,.645,.844,3.596,
-.622,-1.214,.270,-1.250,
-.736,-1.244,NA,5.023,
NA,NA,NA,1.377,
-3.038,.326,NA,-.124,
-.488,.281,NA,4.538,
-.400,.357,NA,-4.167,
.910,.253,NA,1.609,
-.581,-1.087,NA,4.554,
-1.473,-2.111,NA,-4.889,
.941,1.564,NA,-1.942,
1.205,-.563,NA,-4.343,
.290,.197,1.291,4.229,
-.576,.122,1.488,2.807,
.355,.724,.667,.907,
-.202,.591,-.278,.437,
-.696,-.797,.054,-1.478,
-1.336,-.059,.244,-2.734,
-1.136,-1.712,-.058,-1.876))
# initial values
list(tau=1, rho=.5)


BUGS CODE 7.10.


model;
	{
	
for( i in 1:N1){for( j in 1:M1){Y[i,j]~dnorm(mu[i,j],tau)}}
for( i in 1:N1){for( j in 1:M1){Z[i,j]~dnorm(mu[i,j],tau)}}
# these are the residuals for the model
 for( i in 1:N1){for( j in 1:M1){RES[i,j]<-Y[i,j]-Z[i,j]}}
 for( i in 1:N1){for( j in 1:M1){mu[i,j]<-beta[1]+beta[2]*age[j]+beta[3]*age[j]*age[j]
+b[i,1]+b[i,2]*age[j]+b[i,3]*age[j]*age[j]}}
# prior distribution for the regression coefficients
    for( i in 1:3){ beta[i]~dnorm(0,.0001)}
# prior distribution for the random effects
    for ( i in 1:N1){b[i,1:3]~dmnorm(vu[], tau1[,])}
    for ( j in 1:3){vu[j]<-0}
# prior Wishart distribution for the precision matrix of random effects
    tau1[1:3,1:3]~dwish(R[,],3)
# Sigma is variance covariance matrix of random effects
    Sigma[1:3,1:3]<-inverse(tau1[,])


# tau is precision of measurement errors,
tau~dgamma(.0001,.0001)

sigma<-1/tau
# tigma values computed from the residuals RES
# tigma[1,1] is the variance of the residuals at time point 1
tigma[1,1]<-(15.2802)
# tigma[1,2] is the covariance between the residuals at time versus # those at time 2
tigma[1,2]<-(-.160119)
tigma[1,3]<-(-1.0286)
tigma[1,4]<-(1.3889)
tigma[2,2]<-(11.65177)
tigma[2,3]<-(.10265)
tigma[2,4]<-(-3.12843)
tigma[3,3]<-(3.533)
timga[3,4]<- (-.815536)
tigma[4,4]<-(3.188808)


L[1,1]<-sqrt(15.2802)
L[2,1]<--.160119/L[1,1]
L[3,1]<--1.0286/L[1,1]
L[4,1]<-1.3889/L[1,1]
L[2,2]<-sqrt(11.65177-L[2,1]*L[2,1])
L[3,2]<-(.10265-L[2,1]*L[3,1])/L[2,2]
L[4,2]<-(-3.12843-L[2,1]*L[4,1])/L[2,2]
L[3,3]<-sqrt(3.533-L[3,1]*L[3,1]-L[3,2]*L[3,2])
L[4,3]<-(-.815536-L[3,1]*L[4,1]-L[3,2]*L[4,2])/L[3,3]
L[4,4]<-sqrt(3.1888-L[4,1]*L[4,1]-L[4,2]*L[4,2]-L[4,3]*L[4,3])
L[1,2]<-0
L[1,3]<-0
L[1,4]<-0
L[2,3]<-0
L[2,4]<-0
L[3,4]<-0
T[1:M1,1:M1]<-inverse(L[1:M1,1:M1])

for( i in 1:N1){for( j in 1:M1){TRGLM[i,j]<-RES[i,j]*T[j,j]}}

}
list(N1=30,M1=4,

Y=structure(.Data=

c(47.1,31.1,NA,32.8,

44.1,31.5,NA,37.0, 

39.7,33.7,NA,24.5,

43.3,18.4,NA,36.6,

37.4,32.3,NA,29.1,

45.7,35.5,NA,39.8,

44.9,34.1,NA,32.1,

42.9,32.1,NA,NA,

46.1,28.8,NA,37.8,

42.1,34.4,34.0,36.1,

38.3,29.4,32.9,30.5,

43.0,33.7,34.1,36.7,

37.8,26.6,26.7,30.6,

37.3,26.5,NA,38.5,

NA,28.0,NA,33.9,

27.0,32.5,NA,32.0,

38.4,32.3,NA,37.9,

38.8,32.6,NA,26.9,

44.7,32.2,NA,34.2,

38.0,27.1,NA,37.9,

34.0,23.2,NA,26.0,

44.8,37.2,NA,29.7,

46.0,29.1,NA,26.7,

41.9,32.0,37.1,37.6,

38.0,31.7,38.4,35.7,

42.2,34.0,32.9,33.3,

39.7,33.5,26.6,32.7,

37.5,28.2,28.8,30.3,

34.6,31.0,30.1,28.7,

35.5,24.7,28.1,29.8),.Dim=c(30,4)),

R=structure(.Data=c(1,0,0,0,1,0,0,0,1),.Dim=c(3,3)),

age=c(1,2,3,4))

# initial values
list(beta=c(0,0,0), 
tau=1)


Chapter 8.

 
BUGS CODE 8.1
model;
{
for( i in 1:8){ g[i]~dgamma(a[i],2)}
sg<-sum(g[])
for ( i in 1:8){theta[i]<-g[i]/sg}
# the thetas have a Dirichlet distribution 
 pa<-theta[1]+theta[2]+theta[3]+theta[4]
# pa is the probability of a favorable response to A
 pb<-theta[1]+theta[2]+theta[5]+theta[6]
# pb is the probability of a favorable response to B
 pc<-theta[1]+theta[3]+theta[5]+theta[7]

# pc is the probability of a favorable response to C
}
# a is the parameter vector of the Dirichlet
list( a=c(6,16,2,4,2,4,6,6))


BUGS CODE 8.2

model;
{

for( i in 1:16){ g[i]~dgamma(a[i],2)}

sg<-sum(g[])

for ( i in 1:16){theta[i]<-g[i]/sg}

# the thetas have a Dirichlet  distribution 

 pa<-theta[1]+theta[16] 

# pa is the probability of the response does not change

 pb<-theta[8]+theta[12]+theta[14]+theta[15]

# pb is the probability of exactly one wheezing event.

 pc<-theta[16]
# pc is the probability of no wheezing event for four years.

P9<-theta[1]+theta[2]+theta[3]+theta[4]+theta[5]+theta[6]+theta[7]+theta[8]

# P9 is the probability of wheezing at age 9
P10<-theta[1]+theta[2]+theta[3]+theta[4]+theta[9]+theta[10]+theta[11]+theta[12]
P11<-theta[1]+theta[2]+theta[5]+theta[6]+theta[9]+theta[10]+theta[13]+theta[14]
P12<-theta[1]+theta[3]+theta[5]+theta]7]+theta[9]+theta[11]+theta[13]+theta[15]

d910<-p9-p10
d911<-p9-p11
d912<-p9-p12
d1011<-p10-p11
d1012<-p10-p12
d1112<-p11-p12
}
list( a=c(94,30,15,28,14,9,12,63,19,15,10,44,17,42,35,572))


BUGS CODE 8.3

model;
{

for( i in 1:8){ g[i]~dgamma(a[i],2)}

sg<-sum(g[])

for ( i in 1:8){theta[i]<-g[i]/sg}

for( i in 1:8){ h[i]~dgamma(b[i],2)}

sh<-sum(h[])

for ( i in 1:8){phi[i]<-h[i]/sh}


# the thetas have a Dirichlet distribution for females 
# the phis have a Dirichlet distribtuion for males.

p0<-theta[1]+theta[2]+theta[3]+theta[4]
q0<-phi[1]+phi[2]+phi[3]+phi[4]

p3<-theta[1]+theta[2]+theta[5]+theta[6]
q3<-phi[1]+phi[2]+phi[5]+phi[6]

p5<-theta[1]+theta[3]+theta[5]+theta[7]
q5<-phi[1]+phi[3]+phi[5]+phi[7]

d0<-p0-q0
d3<-p3-q3
d5<-p5-q5

}

list( a=c(904,88,25,51,33,22,30,158),
      b=c(391,36,12,26,15,21,18,143))

BUGS CODE 8.4
model;

{
# Poisson distribution for the observations
for( i in 1:N){for( j in 1:M){Y[i,j]~dpois(mu[j])}}

# predicted values
for( i in 1:N){for( j in 1:M){Z[i,j]~dpois(mu[j])}}

# on the log scale, regression is linear
 for( j in 1:M){mu[j]<-exp(beta1+beta2*t[j])}
# interecept at t=0
int<-exp(beta1)


# delta is the inverse of the estimated variance covariance matrix V of observations

delta[1:M,1:M]<-inverse(V[,])

D[1,1]<-delta[1,1]*exp(beta1+beta2*t[1])+
delta[2,1]*exp(beta1+beta2*t[2])+delta[3,1]*exp(beta1+beta2*t[3])+
delta[4,1]*exp(beta1+beta2*t[4])+delta[5,1]*exp(beta1+beta2*t[5])

D[1,2]<-delta[1,2]*exp(beta1+beta2*t[1])+
delta[2,2]*exp(beta1+beta2*t[2])+delta[3,2]*exp(beta1+beta2*t[3])+
delta[4,2]*exp(beta1+beta2*t[4])+delta[5,2]*exp(beta1+beta2*t[5])


D[1,3]<-delta[1,3]*exp(beta1+beta2*t[1])+
delta[2,3]*exp(beta1+beta2*t[2])+delta[3,3]*exp(beta1+beta2*t[3])+
delta[4,3]*exp(beta1+beta2*t[4])+delta[5,3]*exp(beta1+beta2*t[5])

D[1,4]<-delta[1,4]*exp(beta1+beta2*t[1])+
delta[2,4]*exp(beta1+beta2*t[2])+delta[3,4]*exp(beta1+beta2*t[3])+
delta[4,4]*exp(beta1+beta2*t[4])+delta[5,4]*exp(beta1+beta2*t[5])

D[1,5]<-delta[1,5]*exp(beta1+beta2*t[1])+
delta[2,5]*exp(beta1+beta2*t[2])+delta[3,5]*exp(beta1+beta2*t[3])+
delta[4,5]*exp(beta1+beta2*t[4])+delta[5,5]*exp(beta1+beta2*t[5])

D[2,1]<-t[1]*delta[1,1]*exp(beta1+beta2*t[1])+
t[2]*delta[2,1]*exp(beta1+beta2*t[2])+t[3]*delta[3,1]*exp(beta1+beta2*t[3])+t[4]*delta[4,1]*exp(beta1+beta2*t[4])+t[5]*delta[5,1]*exp(beta1+beta2*t[5])

D[2,2]<-t[1]*delta[1,2]*exp(beta1+beta2*t[1])+
t[2]*delta[2,2]*exp(beta1+beta2*t[2])+t[3]*delta[3,2]*exp(beta1+beta2*t[3])+t[4]*delta[4,2]*exp(beta1+beta2*t[4])+t[5]*delta[5,2]*exp(beta1+beta2*t[5])

D[2,3]<-t[1]*delta[1,3]*exp(beta1+beta2*t[1])+
t[2]*delta[2,3]*exp(beta1+beta2*t[2])+t[3]*delta[3,3]*exp(beta1+beta2*t[3])+t[4]*delta[4,3]*exp(beta1+beta2*t[4])+t[5]*delta[5,3]*exp(beta1+beta2*t[5])

D[2,4]<-t[1]*delta[1,4]*exp(beta1+beta2*t[1])+
t[2]*delta[2,4]*exp(beta1+beta2*t[2])+t[3]*delta[3,4]*exp(beta1+beta2*t[3])+t[4]*delta[4,4]*exp(beta1+beta2*t[4])+t[5]*delta[5,4]*exp(beta1+beta2*t[5])

D[2,5]<-t[1]*delta[1,5]*exp(beta1+beta2*t[1])+
t[2]*delta[2,5]*exp(beta1+beta2*t[2])+t[3]*delta[3,5]*exp(beta1+beta2*t[3])+t[4]*delta[4,5]*exp(beta1+beta2*t[4])+t[5]*delta[5,5]*exp(beta1+beta2*t[5])


# gee equation (8.60)

for (i in 1:N){A1[i]<-
D[1,1]*(Y[i,1]-exp(beta1+beta2*t[1]))+D[1,2]*(Y[i,2]-exp(beta1+beta2*t[2]))+D[1,3]*(Y[i,3]-exp(beta1+beta2*t[3]))+D[1,4]*(Y[i,4]-exp(beta1+beta2*t[4]))+
D[1,5]*(Y[i,5]-exp(beta1+beta2*t[5]))}

# gee equation (8.61)

for (i in 1:N){A2[i]<-D[2,1]*(Y[i,1]-exp(beta1+beta2*t[1]))+D[2,2]*(Y[i,2]-exp(beta1+beta2*t[2]))+D[2,3]*(Y[i,3]-exp(beta1+beta2*t[3]))+D[2,4]*(Y[i,4]-exp(beta1+beta2*t[4]))+
D[2,5]*(Y[i,5]-exp(beta1+beta2*t[5]))}

sa1<-sum(A1[])

sa2<-sum(A2[])

beta1~dnorm(0,.001)
beta2~dnorm(0,.001)

}


list( N=26,M=5, t=c(0,1,2,4,6),
# estimated VC matrix of the observations
V=structure(.Data=c(


26.875,19.264,18.608,17.226,13.889,
19.264,29.784,21.872,23.406,21.830,
18.608,21.872,26.073,20.047,17.397,
17.226,23.406,20.047,31.119,20.990,
13.880,21.830,17.397,20.990,27.564),.Dim=c(5,5)),


Y= structure(.Data=c(20,19,20,20,18,

14,15,16,9,6,

7,5,8,8,5,

6,10,9,10,10,

9,7,9,4,6,

9,10,9,11,11,

7,3,7,6,3,

18,20,20,23,21,

6,10,10,13,14,

10,15,15,15,14,

5,9,7,3,12,

11,11,8,10,9,

10,2,9,3,2,

17,12,14,15,13,

16,15,13,7,9,

7,10,4,10,5,

5,0,5,0,0,

16,7,7,6,10,

5,6,9,5,6,

2,1,1,2,2,

7,11,7,5,11,

9,16,17,10,6,

2,5,6,7,6,

7,3,5,5,5,

19,13,19,17,17,

7,5,8,8,6),.Dim=c(26,5))))
list(beta1=0,beta2=0)


BUGS CODE 8.5

model;

{
# Poisson distribution for the observations
for( i in 1:N){for( j in 1:M){Y[i,j]~dpois(mu[i,j])}}


# on the log scale, regression is linear
 for( i in 1:N){for( j in 1:M){mu[i,j]<-exp(beta1+beta2*t[j]+beta3*age[i])}}

# delta is the inverse of the estimated variance covariance matrix V of observations

delta[1:M,1:M]<-inverse(V[,])

for(i in 1:N){
D11[i]<-delta[1,1]*exp(beta1+beta2*t[1]+beta3*age[i])+
delta[2,1]*exp(beta1+beta2*t[2]+beta3*age[i])+delta[3,1]*exp(beta1+beta2*t[3]+beta3*age[i])+
delta[4,1]*exp(beta1+beta2*t[4]+beta3*age[i])+delta[5,1]*exp(beta1+beta2*t[5]+beta3*age[i])

D12[i]<-delta[1,2]*exp(beta1+beta2*t[1]+beta3*age[i])+
delta[2,2]*exp(beta1+beta2*t[2]+beta3*age[i])+delta[3,2]*exp(beta1+beta2*t[3]+beta3*age[i])+
delta[4,2]*exp(beta1+beta2*t[4]+beta3*age[i])+delta[5,2]*exp(beta1+beta2*t[5]+beta3*age[i])


D13[i]<-delta[1,3]*exp(beta1+beta2*t[1]+beta3*age[i])+
delta[2,3]*exp(beta1+beta2*t[2]+beta3*age[i])+delta[3,3]*exp(beta1+beta2*t[3]+beta3*age[i])+
delta[4,3]*exp(beta1+beta2*t[4]+beta3*age[i])+delta[5,3]*exp(beta1+beta2*t[5]+beta3*age[i])

D14[i]<-delta[1,4]*exp(beta1+beta2*t[1]+beta3*age[i])+
delta[2,4]*exp(beta1+beta2*t[2]+beta3*age[i])+delta[3,4]*exp(beta1+beta2*t[3]+beta3*age[i])+
delta[4,4]*exp(beta1+beta2*t[4]+beta3*age[i])+delta[5,4]*exp(beta1+beta2*t[5]+beta3*age[i])

D15[i]<-delta[1,5]*exp(beta1+beta2*t[1]+beta3*age[i])+
delta[2,5]*exp(beta1+beta2*t[2]+beta3*age[i])+delta[3,5]*exp(beta1+beta2*t[3]+beta3*age[i])+
delta[4,5]*exp(beta1+beta2*t[4]+beta3*age[i])+delta[5,5]*exp(beta1+beta2*t[5]+beta3*age[i])

D21[i]<-t[1]*delta[1,1]*exp(beta1+beta2*t[1]+beta3*age[i])+
t[2]*delta[2,1]*exp(beta1+beta2*t[2]+beta3*age[i])+t[3]*delta[3,1]*exp(beta1+beta2*t[3]+beta3*age[i])+t[4]*delta[4,1]*exp(beta1+beta2*t[4]+beta3*age[i])+t[5]*delta[5,1]*exp(beta1+beta2*t[5]+beta3*age[i])

D22[i]<-t[1]*delta[1,2]*exp(beta1+beta2*t[1]+beta3*age[i])+
t[2]*delta[2,2]*exp(beta1+beta2*t[2]+beta3*age[i])+t[3]*delta[3,2]*exp(beta1+beta2*t[3]+beta3*age[i])+t[4]*delta[4,2]*exp(beta1+beta2*t[4]+beta3*age[i])+t[5]*delta[5,2]*exp(beta1+beta2*t[5]+beta3*age[i])

D23[i]<-t[1]*delta[1,3]*exp(beta1+beta2*t[1]+beta3*age[i])+
t[2]*delta[2,3]*exp(beta1+beta2*t[2]+beta3*age[i])+t[3]*delta[3,3]*exp(beta1+beta2*t[3]+beta3*age[i])+t[4]*delta[4,3]*exp(beta1+beta2*t[4]+beta3*age[i])+t[5]*delta[5,3]*exp(beta1+beta2*t[5]+beta3*age[i])

D24[i]<-t[1]*delta[1,4]*exp(beta1+beta2*t[1]+beta3*age[i])+
t[2]*delta[2,4]*exp(beta1+beta2*t[2]+beta3*age[i])+t[3]*delta[3,4]*exp(beta1+beta2*t[3]+beta3*age[i])+t[4]*delta[4,4]*exp(beta1+beta2*t[4]+beta3*age[i])+t[5]*delta[5,4]*exp(beta1+beta2*t[5]+beta3*age[i])

D25[i]<-t[1]*delta[1,5]*exp(beta1+beta2*t[1]+beta3*age[i])+
t[2]*delta[2,5]*exp(beta1+beta2*t[2]+beta3*age[i])+t[3]*delta[3,5]*exp(beta1+beta2*t[3]+beta3*age[i])+t[4]*delta[4,5]*exp(beta1+beta2*t[4]+beta3*age[i])+t[5]*delta[5,5]*exp(beta1+beta2*t[5]+beta3*age[i])

D31[i]<-age[i]*(delta[1,1]*exp(beta1+beta2*t[1]+beta3*age[i])+
delta[2,1]*exp(beta1+beta2*t[2]+beta3*age[i])+delta[3,1]*exp(beta1+beta2*t[3]+beta3*age[i])+delta[4,1]*exp(beta1+beta2*t[4]+beta3*age[i])+delta[5,1]*exp(beta1+beta2*t[5]+beta3*age[i]))

D32[i]<-age[i]*(delta[1,2]*exp(beta1+beta2*t[1]+beta3*age[i])+
delta[2,2]*exp(beta1+beta2*t[2]+beta3*age[i])+delta[3,2]*exp(beta1+beta2*t[3]+beta3*age[i])+delta[4,2]*exp(beta1+beta2*t[4]+beta3*age[i])+delta[5,2]*exp(beta1+beta2*t[5]+beta3*age[i]))


D33[i]<-age[i]*(delta[1,3]*exp(beta1+beta2*t[1]+beta3*age[i])+
delta[2,3]*exp(beta1+beta2*t[2]+beta3*age[i])+delta[3,3]*exp(beta1+beta2*t[3]+beta3*age[i])+delta[4,3]*exp(beta1+beta2*t[4]+beta3*age[i])+delta[5,3]*exp(beta1+beta2*t[5]+beta3*age[i]))

D34[i]<-age[i]*(delta[1,4]*exp(beta1+beta2*t[1]+beta3*age[i])+
delta[2,4]*exp(beta1+beta2*t[2]+beta3*age[i])+delta[3,4]*exp(beta1+beta2*t[3]+beta3*age[i])+delta[4,4]*exp(beta1+beta2*t[4]+beta3*age[i])+delta[5,4]*exp(beta1+beta2*t[5]+beta3*age[i]))


D35[i]<-age[i]*(delta[1,5]*exp(beta1+beta2*t[1]+beta3*age[i])+
delta[2,5]*exp(beta1+beta2*t[2]+beta3*age[i])+delta[3,5]*exp(beta1+beta2*t[3]+beta3*age[i])+delta[4,5]*exp(beta1+beta2*t[4]+beta3*age[i])+delta[5,5]*exp(beta1+beta2*t[5]+beta3*age[i]))

}

# gee equation 
for (i in 1:N){A1[i]<-
D11[i]*(Y[i,1]-exp(beta1+beta2*t[1]+beta3*age[i]))+D12[i]*(Y[i,2]-exp(beta1+beta2*t[2]+beta3*age[i]))+D13[i]*(Y[i,3]-exp(beta1+beta2*t[3]+beta3*age[i]))+D14[i]*(Y[i,4]-exp(beta1+beta2*t[4]+beta3*age[i]))+
D15[i]*(Y[i,5]-exp(beta1+beta2*t[5]+beta3*age[i]))}

# gee equation 
for (i in 1:N){A2[i]<-D21[i]*(Y[i,1]-exp(beta1+beta2*t[1]+beta3*age[i]))+D22[i]*(Y[i,2]-exp(beta1+beta2*t[2]+beta3*age[i]))+D23[i]*(Y[i,3]-exp(beta1+beta2*t[3]+beta3*age[i]))+D24[i]*(Y[i,4]-exp(beta1+beta2*t[4]+beta3*age[i]))+
D25[i]*(Y[i,5]-exp(beta1+beta2*t[5]+beta3*age[i]))}
# gee
for (i in 1:N){A3[i]<-D31[i]*(Y[i,1]-exp(beta1+beta2*t[1]+beta3*age[i]))+D32[i]*(Y[i,2]-exp(beta1+beta2*t[2]+beta3*age[i]))+D33[i]*(Y[i,3]-exp(beta1+beta2*t[3]+beta3*age[i]))+D34[i]*(Y[i,4]-exp(beta1+beta2*t[4]+beta3*age[i]))+
D35[i]*(Y[i,5]-exp(beta1+beta2*t[5]+beta3*age[i]))}




sa1<-sum(A1[])

sa2<-sum(A2[])

sa3<-sum(A3[])
# the prior distributions 
beta1~dnorm(0.0,.001)
beta2~dnorm(0.0,.001)
beta3~dnorm(0.0,.001)

}


list( N=27,M=5, t=c(0,2,4,6,8),
age=c(31,30,25,36,22,29,31,42,37,28,36,24,23,
36,26,26,28,31,32,21,29,21,32,25,30,40,19,22),

# V is the estimated variance covariance matrix of the observations 

V=structure(.Data=c(42.5895,46.3073,31.8372,66.7496,39.9297,
46.3073,102.7580,62.8981,92.5129,43.7643,
31.8372,62.8981,66.6508,76.1993,36.8045,
66.7496,92.5129,76.1993,215.2675,65.8087,
39.9297,43.7643,36.8045,65.8087,58.1833
),.Dim=c(5,5)),

# observations for the number of seizures for placebo
Y= structure(.Data=c(
11,5,3,3,3,
11,3,5,3,3,
6,2,4,0,5,
8,4,4,1,4,
66,7,18,9,21,
27,5,2,8,7,
12,6,4,0,2,
52,40,20,23,12,
10,14,13,6,0,
52,26,12,6,22,
33,12,6,8,4,
18,4,4,6,2,
42,7,9,12,14,
87,16,24,10,9,
50,11,0,0,5,
18,0,0,3,3,
111,37,29,28,29,
18,3,5,2,5,
20,3,0,6,7,
12,3,4,3,4,
9,3,4,3,4,
17,2,3,3,5,
28,8,12,2,8,
55,18,24,76,25,
9,2,1,2,1,
10,3,1,4,2,
47,13,15,13,12),.Dim=c(27,5)))

 list(beta1=0, beta2=0, beta3=0)

BUGS CODE 8.6

model;

{

for ( i in 1:N){for ( j in 1:M){ Y[i,j]~dpois(mu[i,j])

log( mu[i,j])<-beta[1]+beta[2]*tim[j]+beta[3]*X1[i]+beta[4]*X2[i]+beta[5]*X3[i]+beta[6]*X4[i]+b1[i]+b2[i]*tim[j]}}

for(i in 1:6){beta[i]~dnorm(0,.0001)}

for (i in 1:N){b1[i]~dnorm(0,tau1)}

for (i in 1:N){b2[i]~dnorm(0,tau2)}

tau1~dgamma(0.001,.001)
tau2~dgamma(0.001,.001)

sigma1<-1/tau1
sigma2<-1/tau2

}

list( N=25,M=3,

Y=structure(.Data=
c(2,4,4,
   2,3,4,
   3,3,4,
   3,3,2,
   3,3,3,
   5,5,5,
   4,4,4,
   4,3,2,
  3,3,3,
  4,4,3,
  4,4,4,
  5,4,3,
  5,3,4,
  3,7,6,
  5,5,5,
  3,6,4,
  3,3,3,
  6,5,6,
  5,3,3,
  3,3,4,
  3,5,5,
  6,5,5,
 3,3,3,
 4,4,5,
 3,3,3),.Dim=c(25,3)),

X1=c(0,0,0,1,0,0,0,1,0,0,1,0,0,0,0,1,0,0,0,0,0,0,1,0,0),

X2=c(0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,0,0,0),

X3=c(1,0,0,0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,0),

X4=c(0,1,0,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0),

tim=c(2,7,14))

list(beta=c(0,0,0,0,0,0), tau1=1,tau2=1)


BUGS CODE 8.7


model;

{


for( i in 1:N){ for ( j in 1:M){Y[i,j]~dbern(mu[i,j])}}

for( i in 1:N){for(j in 1:M){logit(mu[i,j])<-beta[1]+beta[2]*t[j]+beta[3]*t[j]*t[j]+beta[4]*age[i]+beta[5]*gen[i]+beta[6]*grp[i]+b1[i]}}
# probability of a good response
for( i in 1:N){ for ( j in 1:M){p[i,j]<-(exp(beta[1]+beta[2]*t[j]+beta[3]*t[j]*t[j]+beta[4]*age[i]+beta[5]*gen[i]+beta[6]*grp[i]+b1[i]))/(1+exp(beta[1]+beta[2]*t[j]+beta[3]*t[j]*t[j]+beta[4]*age[i]+beta[5]*gen[i]+beta[6]*grp[i]+b1[i]))}}


for( i in 1:6){beta[i]~dnorm(0,.0001)}

for( i in 1:N){b1[i]~dnorm(0,tau1)}

tau1~dgamma(.0001,.0001)


sig1<-1/tau1


}


list( N=56,M=5,

Y=structure(.Data=c(
0,	0,	0,	0,	0,
0,	0,	0,	0,	0,
1,	1,	1,	1,	1,
1,	1,	1,	1,	0,
1,	1,	1,	1,	1,
0,	0,	0,	0,	0,
0,	1,	0,	1,	1,
0,	0,	0,	0,	0,
1,	1,	1,	1,	1,
1,	0,	1,	1,	0,
1,	1,	1,	1,	1,
0,	1,	1,	1,	0,
1,	1,	0,	0,	0,
0,	0,	0,	0,	0,
1,	1,	1,	1,	1,
0,	0,	0,	0,	1,
0,	0,	0,	0,	0,
0,	0,	1,	1,	1,
0,	0,	0,	0,	0,
1,	1,	0,	1,	0,
0,	1,	0,	1,	0,
1,	1,	1,	1,	1,
1,	1,	1,	1,	1,
0,	1,	0,	0,	0,
0,	0,	0,	0,	0,
0,	0,	0,	0,	0,
1,	1,	0,	1,	1,
0,	1,	1,	0,	0,
0,	1,	1,	0,	0,
0,	0,	0,	0,	0,
0,	0,	0,	0,	0,
0,	1,	1,	1,	1,
1,	1,	1,	1,	0,
0,	0,	1,	1,	0,
0,	0,	0,	1,	0,
0,	0,	0,	0,	0,
0,	0,	1,	0,	0,
0,	0,	0,	0,	0,
0,	0,	0,	0,	0,
0,	0,	0,	0,	0,
0,	0,	0,	0,	1,
0,	0,	1,	0,	0,
1,	1,	1,	1,	1,
0,	0,	0,	0,	0,
0,	1,	0,	1,	1,
0,	0,	0,	0,	0,
0,	0,	0,	0,	0,
1,	1,	1,	1,	1,
1,	1,	1,	1,	1,
0,	0,	1,	1,	1,
0,	0,	1,	1,	1,
0,	0,	0,	1,	0,
0,	0,	0,	1,	0,
1,	1,	1,	1,	0,
1,	1,	1,	1,	1,
0,	1,	1,	0,	1),.Dim=c(56,5)),


age=c(4,4,6,4,2,8,2,3,4,4,1,3,3,4,4,3,2,8,3,1,3,7,3,0,1,4,2,3,3,0,2,0,2,2,2,5,4,7,3,1,2,0,2,6,4,6,3,2,4,8,3,5,2,6,2,3,3,6,1,9,2,8,3,7,2,3,3,0,1,5,2,6,4,5,3,1,5,0,2,8,2,6,1,4,3,1,1,3,2,7,2,6,4,9,6,3,5,7,2,7,2,2,1,5,4,3,3,2,1,1,2,4,2,5),

grp=c(0,0,1,0,0,1,0,1,1,0,1,1,0,0,0,1,0,1,0,1,1,1,1,1,0,1,0,0,0,1,0,1,1,0,1,0,1,1,0,0,0,1,0,0,0,0,0,1,0,1,1,0,1,1,0,1),

gen=c(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0),


t=c(0,1,2,3,4))

list( beta=c(0,0,0,0,0,0), tau1=1)



BUGS CODE 8.8

model;

{

for ( i in 1:M){ Y[i,1:K]~dmulti(p[i,1:K],N[i])

N[i]<-sum(Y[i,])}


for( i in 1:M){for( j in 1:K-1){logit(gamma[i,j])<-alpha[j]-mu[i]}}

 for( i in 1:M){ p[i,1]<-gamma[i,1]}

for(i in 1:M){for( j in 2:K-1){p[i,j]<-gamma[i,j]-gamma[i,j-1]}}

for( i in 1:M){p[i,K]<-1-gamma[i,K-1]}

for( i in 1:M){mu[i]<-beta[1]+beta[2]*tim[i]+b[i]}



for(i in 1:2){beta[i]~dnorm(0,.0001)}


alpha[1]~dnorm(0,1)
alpha[2]~dnorm(0,1)
alpha[3]~dnorm(0,1)
alpha[4]~dnorm(0,1)
alpha[5]~dnorm(0,1)I(alpha[4],)
for ( i in 1:M){b[i]~dnorm(0,tau)}
tau~dgamma(.001,.001)
sigma<-1/tau

}

list( K=6,M=3,

Y=structure(.Data=
c(2,11,4,5,2,0,
   0,12,6,5,1,1,
   2,8,8,5,2,0),.Dim=c(3,6)),

tim=c(2,7,14))

list(beta=c(0,0), theta=c(0,0),tau=1)


BUGS CODE 8.9


model;
{

for ( i in 1:N){ Y[i,1:K]~dmulti(p[i,1:K],n[i])}

for( i in 1:N){n[i]<-sum(Y[i,])}


for( i in 1:N){for( j in 1:K-1){logit(gamma[i,j])<-alpha[j]-mu[i]}}

 for( i in 1:N){ p[i,1]<-gamma[i,1]}

for(i in 1:N){for( j in 2:K-1){p[i,j]<-gamma[i,j]-gamma[i,j-1]}}

for( i in 1:N){p[i,K]<-1-gamma[i,K-1]}

for( i in 1:N){mu[i]<-beta[1]+beta[2]*i+beta[3]*X1[i]+beta[4]*X2[i]+beta[5]*X3[i]+beta[6]*X4[i]+b[i]}

for(i in 1:6){beta[i]~dnorm(0,.0001)}

alpha[1]~dnorm(0,1)
alpha[2]~dnorm(0,1)
alpha[3]~dnorm(0,1)
alpha[4]~dnorm(0,1)
alpha[5]~dnorm(0,1)
for ( i in 1:N){b[i]~dnorm(0,tau)}
tau~dgamma(.001,.001)
sigma<-1/tau
}
list( K=6,N=25,
Y=structure(.Data=
c(

1,0,2,0,0,0,
1,1,1,0,0,0,
0,2,1,0,0,0,
1,2,0,0,0,0,
0,3,0,0,0,0,
0,0,0,3,0,0,
0,0,3,0,0,0,
1,1,1,0,0,0,
0,3,0,0,0,0,
0,1,2,0,0,0,
0,0,3,0,0,0,
0,1,1,1,0,0,
0,1,1,1,0,0,
0,1,0,0,1,1,
0,0,0,3,0,0,
0,1,1,0,1,0,
0,3,0,0,0,0,
0,0,0,1,2,0,
0,2,0,1,0,0,
0,2,1,0,0,0,
0,1,0,2,0,0,
0,0,0,2,1,0,
0,3,0,0,0,0,
0,0,2,1,0,0,
0,3,0,0,0,0),.Dim=c(25,6)),
X1=c(0,0,0,1,0,0,0,1,0,0,1,0,0,0,0,1,0,0,0,0,0,0,1,0,0),
X2=c(0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,0,0,0),
X3=c(1,0,0,0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,0),
X4=c(0,1,0,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0))


list(beta=c(0,0,0,0,0,0), alpha=c(0,0,0,0,0),tau=1)




Chapter 9. 
  
BUGS CODE 9.1

	model;
	{

# prior distribution for the regression coefficients.
		beta[1]~dnorm(4,.1)
		beta[2]~dnorm(-4,.1)
		beta[3]~dgamma(4,.1)
		beta[4]~dnorm(-4,.1)		
		
                  
 for( i in 1:N){ Y[i,1:M]~dmnorm(mu[],Omega[,])}
 for( i in 1:N){Z[i,1:M]~dmnorm(mu[],Omega[,])}
 for (j in 1:M){mu[j]<-beta[1]*exp(beta[2]*age[j])+beta[3]*exp(beta[4]*age[j])}
# non-informative precision matrix
 Omega[1:M,1:M]~dwish(R[,],4)
 Sigma[1:M,1:M]<-inverse(Omega[,])
for( i in 1:4){for( j in 1:4){rho[i,j]<-Sigma[i,j]/sqrt(Sigma[i,i]*Sigma[j,j])}}
}
list(N=6, M=4,Y = structure(.Data=c(
1.5,19,.11,.07,
2.03,.36,.20,.12,
2.72,.39,.12,.08,
1.85,.40,.11,.07,
2.05,.23,.11,.10,
2.31,.42,.17,.10),.Dim=c(6,4)),
age=c(.25,2,4,6),
  R=structure(.Data=c(1,0,0,0,
                                  0,1,0,0,
                                  0,0,1,0,
                                  0,0,0,1),.Dim=c(4,4)))
# initial values

list(beta=c(4,-4,4,-4))
BUGS CODE 9.2

	model;
	{

# prior distribution for the regression coefficients.
		beta[1]~dnorm(11,1)
		beta[2]~dnorm(23,1)
		beta[3]~dunif(.7,1)
				

                  
 for( i in 1:N){ Y[i,1:M]~dmnorm(mu[],Omega[,])}
 for( i in 1:N){Z[i,1:M]~dmnorm(mu[],Omega[,])}
 for (j in 1:M){mu[j]<- beta[1]+beta[2]*(1-pow(x[j],beta[3]))}
# non-informative precision matrix
 Omega[1:M,1:M]~dwish(R[,],6)
 Sigma[1:M,1:M]<-inverse(Omega[,])
for( i in 1:6){for( j in 1:6){rho[i,j]<-Sigma[i,j]/sqrt(Sigma[i,i]*Sigma[j,j])}}
}
list(N=17, M=6,

x=c(.9,.7,.5,.3,.25,.1),
Y = structure(.Data=c(13,16,19,23,24,28,
14,18,22,26,28,32,
19,24,28,33,33,39,
13,17,21,25,26,29,
14,16,19,23,24,26,
13,16,19,23,24,26,
13,17,22,26,28,34,
12,16,21,25,27,31,
10,15,18,24,25,30,
11,15,19,24,25,29,
12,17,22,28,29,35,
14,19,25,30,32,38,
12,17,23,28,30,36,
12,17,21,27,29,34,
11,15,19,25,28,32,
14,19,24,30,32,39,
11,14,18,22,24,30),.Dim=c(17,6)),

  R=structure(.Data=c(1,0,0,0,0,0,
                                   0,1,0,0,0,0,
                                   0,0,1,0,0,0,
                                   0,0,0,1,0,0,
                                   0,0,0,0,1,0,
                                   0,0,0,0,0,1),.Dim=c(6,6)))
# initial values

list(beta=c(11,23,.7))

BUGS CODE 9.3

model;
	{

# prior distribution for coefficients of model
		beta[1] ~ dnorm(10, .01)
		beta[2] ~ dnorm(22, .01)
                    beta[3]~dunif(.5,1)
                   
for(i in 1:N){for (j in 2:M){ Y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N){for (j in 2:M){mu[i,j]<-rho*Y[i,j-1]+beta[1]+beta[2]*(1-pow(p[j],beta[3]))-rho*(beta[1]+beta[2]*(1-pow(p[j-1],beta[3])))}}
# autoregressive structure for covariance matrix
for(i in 1:N){Y[i,1]~dnorm(mu[i,1],tau)}
for(i in 1:N){mu[i,1]<-beta[1]+beta[2]*(1-pow(p[1],beta[3]))}

rho~dbeta(1,1)
tau~dgamma(.001,.001)
sigma<-1/tau
# powers of rho
rho12<-rho*rho
rho13<-rho*rho*rho
rho14<-rho*rho*rho*rho
rho15<-rho*rho*rho*rho*rho

 }


# the time dissolution values
list(N=17, M=6,Y=structure(.Data=c(13,16,19,23,24,28,
14,18,22,26,28,32,
19,24,28,33,33,39,
13,17,21,25,26,29,
14,16,19,23,24,26,
13,16,19,23,24,26,
13,17,22,26,28,34,
12,16,21,25,27,31,
10,15,18,24,25,30,
11,15,19,24,25,29,
12,17,22,28,29,35,
14,19,25,30,32,38,
12,17,23,28,30,36,
12,17,21,27,29,34,
11,15,19,25,28,32,
14,19,24,30,32,39,
11,14,18,22,24,30),.Dim=c(17,6)),

# the specified proportions 
p=c(.9,.7,.5,.3,.25,.1))
# initial values
list(beta=c(10,20,.7), tau=.5,rho=.5)


BUGS CODE 9.4.

model;
	{
		beta[1] ~ dnorm(0,.001)
		beta[2] ~ dnorm(0,.001)
      beta[3] ~ dnorm(0,.001)
                   
for(i in 1:N){for (j in 2:M){ Y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N){for (j in 2:M){mu[i,j]<-rho*Y[i,j-1]+beta[1]+beta[2]*exp(-beta[3]*s[j])-rho*(beta[1]+beta[2]*exp(-beta[3]*s[j-1]))}}

for(i in 1:N){Y[i,1]~dnorm(mu[i,1],tau)}
for(i in 1:N){mu[i,1]<-beta[1]+beta[2]*exp(-beta[3]*s[1])}

rho~dbeta(1,1)
tau~dgamma(.001,.001)
sigma<-1/tau

rho12<-rho*rho
rho13<-rho*rho*rho
rho14<-rho*rho*rho*rho
rho15<-rho*rho*rho*rho*rho

 }

list(N=8, M=11,Y=structure(.Data=c(

0,2.38,4.34,6.64,8.05,9.78,10.97,12.05,12.98,13.94,14.74,
0,2.69,4.74,7.04,9.20,10.94,12.23,13.19,14.08,14.66,15.37,
0,2.85,4.89,6.61,8.09,9.72,11.03,12.14,13.18,14.12,15.09,
0,2.46,4.28,5.88,7.43,8.32,9.92,11.10,12.23,13.24,14.19,
0,2.97,4.68,6.66,8.11,9.64,11.06,12.25,13.35,14.54,15.53,
0,3.96,6.46,8.14,9.35,10.72,11.84,12.85,13.83,14.85,15.79,
0,3.17,5.33,7.14,8.29,9.86,11.07,12.13,13.15,14.09,15.11,
0,3.36,5.45,7.08,8.32,9.91,11.06,12.21,13.16,14.05,14.96),.Dim=c(8,11)),
s=c(0,.1,.2,.3,.4,.5,.6,.7,.8,.9,1))
# initial values
list(beta=c(0,0,0), tau=.5,rho=.5)


BUGS CODE 9.5a

model;
	{
		beta[1] ~ dnorm(0,.001)
		beta[2] ~ dnorm(0,.001)
      beta[3] ~ dnorm(0,.001)
 # the model formula (9.20)                  
for(i in 1:N){for (j in 1:M){ Y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N){for (j in 1:M){mu[i,j]<-b1[i]+beta[1]+(beta[2]+b2[i])*exp(-beta[3]*s[j])}}

for( i in 1:N){b1[i]~dnorm(0,tau1)}
for( i in 1:N){b2[i]~dnorm(0,tau2)}
# the variances (9.22)
for( j in 1:M){v[j]<-sigma1+sigma2*exp(-2*beta[3]*s[j])}
# the covariances (9.21)
for ( j in 1:M){for( k in 1:M){c[j,k]<-sigma1+sigma2*exp(-beta[3]*(s[j]+s[k]))}}
# the correlations
for( j in 1:M){for( k in 1:M){rho[j,k]<-c[j,k]/sqrt(v[j]*v[k])}}

tau~dgamma(.01,.01)
sigma<-1/tau
tau1~dgamma(.01,.01)
tau2~dgamma(.01,.01)
sigma1<-1/tau1
sigma2<-1/tau2

 }

list(N=8, M=11,Y=structure(.Data=c(

0,2.38,4.34,6.64,8.05,9.78,10.97,12.05,12.98,13.94,14.74,
0,2.69,4.74,7.04,9.20,10.94,12.23,13.19,14.08,14.66,15.37,
0,2.85,4.89,6.61,8.09,9.72,11.03,12.14,13.18,14.12,15.09,
0,2.46,4.28,5.88,7.43,8.32,9.92,11.10,12.23,13.24,14.19,
0,2.97,4.68,6.66,8.11,9.64,11.06,12.25,13.35,14.54,15.53,
0,3.96,6.46,8.14,9.35,10.72,11.84,12.85,13.83,14.85,15.79,
0,3.17,5.33,7.14,8.29,9.86,11.07,12.13,13.15,14.09,15.11,
0,3.36,5.45,7.08,8.32,9.91,11.06,12.21,13.16,14.05,14.96),.Dim=c(8,11)),

s=c(0,.1,.2,.3,.4,.5,.6,.7,.8,.9,1))

# initial values
list(beta=c(0,0,0),

BUGS CODE 9.6

model;
	{
		beta[1] ~ dnorm(-76,.1)
		beta[2] ~ dnorm(24,.1)
      eta[1] ~ dnorm(19,.1)
      eta[2]~ dnorm(-33,.1)
                   
for(i in 2:N){for (j in 1:M){ Y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 2:N){for (j in 1:M){ Z[i,j]~dnorm(mu[i,j],tau)}}
for(i in 2:N){for (j in 1:M){mu[i,j]<-(beta[1]+b1[i])+(beta[2]+b2[i])*(x[i,j]-eta[2])}}
 for( i in 2:N){for( j in 1:M){x[i,j]<-E[i,j]/(pow(w[i],eta[1]))}}

for( i in 1:N){b1[i]~dnorm(0,tau1)}
for( i in 1:N){b2[i]~dnorm(0,tau2)}

tau~dgamma(1.25,2)
sigma<-1/tau
tau1~dgamma(.92,2)
sigma1<-1/tau1
tau2~dgamma(100,2)
sigma2<-1/tau2
 }

list(N=7, M=4,Y=structure(.Data=c(50.0,60.0,125.0,135.0,
80.0,78.0,120.0,131.0,
85.0,81.0,127.0,135.0,
65.0,74.0,100.0,122.0,
70.0,74.0,84.0,125.0,
86.0,92.0,121.0,130.0,
78.0,95.0,110.0,128.0),.Dim=c(7,4)),

E=structure(.Data=c(1.57,1.31,4.67,4.23,
1.46,1.41,4.49,5.56,
1.20,1.22,3.65,7.83,
1.20,.94,3.31,7.85,
1.16,1.35,4.13,10.60,
1.44,2.78,4.18,6.45,
1.29,1.33,3.03,5.06),.Dim=c(7,4)),

w=c(51,58,62,60,62,51,50))



# initial values
list(beta=c(-70,24), eta=c(20,-33),tau=1.25,tau1=.934,tau2=100)


BUGS CODE 9.7

model;
	{

# prior distribution for the beta coefficients.
		beta[1] ~ dnorm(0,.01)
		beta[2] ~ dnorm(0,.01)
		beta[3] ~ dnorm(0,.01)
		beta[4] ~ dnorm(0,.01)		
    
# prior distribution for the eta coefficents

    eta[1] ~ dnorm(3,.1)
    eta[2] ~ dnorm(3,.1)
                   
for(i in 1:N){for (j in 1:M){ Y1[i,j]~dnorm(mu1[i,j],tau1)}}
for( i in 1:N){for( j in 1:M){Y2[i,j]~dnorm(mu2[i,j],tau2)}}
for(i in 1:N){for (j in 1:M){ Z1[i,j]~dnorm(mu1[i,j],tau1)}}
for(i in 1:N){for (j in 1:M){ Z2[i,j]~dnorm(mu2[i,j],tau2)}}
for(i in 1:N){for (j in 1:M){mu1[i,j]<-(beta[1]+b1[i])+(beta[2]+b2[i])*exp(-eta[1]*x[j])}}
for(i in 1:N){for (j in 1:M){mu2[i,j]<-(beta[3]+b3[i])+(beta[4]+b4[i])*exp(-eta[2]*x[j])}}

# the distribution for the four random effects

for( i in 1:N){b1[i]~dnorm(0,taub1)}
for( i in 1:N){b2[i]~dnorm(0,taub2)}
for( i in 1:N){b3[i]~dnorm(0,taub3)}
for( i in 1:N){b4[i]~dnorm(0,taub4)}


# the prior distribution for the various varainces

tau1~dgamma(.001,.001)
sigma1<-1/tau1
taub1~dgamma(.001,.001)
sigmab1<-1/taub1
taub2~dgamma(.001,.001)
sigmab2<-1/taub2

tau2~dgamma(.001,.001)
sigma2<-1/tau2
taub3~dgamma(.001,.001)
sigmab3<-1/taub3
taub4~dgamma(.001,.001)
sigmab4<-1/taub4


 }

# the glucose values from session 1

list(N=7, M=14,Y1=structure(.Data=c(


3.00,3.00,4.70,6.00,6.30,4.30,3.00,2.00,4.50,3.80,3.20,2.60,2.60,2.60,
4.00,3.60,6.00,8.60,8.80,7.20,5.00,3.80,4.20,4.00,2.60,2.50,2.6,3.80,
3.50,3.50,6.00,7.30,7.50,6.20,5.00,4.10,4.30,4.10,3.40,3.80,3.80,3.90,
3.80,3.80,4.40,6.00,6.80,5.70,4.60,3.80,4.30,4.50,4.50,4.20,3.80,4.2,

3.70,4.00,5.20,7.00,6.60,6.00,5.20,4.70,4.50,4.50,4.20,3.50,3.70,
3.80,
3.50,3.10,3.10,3.60,4.20,3.80,3.50,4.20,3.70,4.10,3.20,3.4,3.40,
3.2,

3.00,2.90,5.00,6.20,7.70,5.90,3.90,5.80,5.00,5.20,4.30,4.00,3.50,3.50),.Dim=c(7,14)),

# the glucose values for the second data

Y2=structure(.Data=c(

2.20,2.80,4.40,5.60,5.80,4.50,3.60,3.30,3.20,3.30,3.00,3.00,3.20,
3.10,

4.10,4.20,6.30,7.00,8.30,5.70,2.90,3.00,3.40,3.50,3.20,3.80,4.30,3.70,

3.80,3.80,5.00,5.50,7.00,5.00,3.80,3.60,3.60,3.50,3.50,3.50,3.50,4.00,

3.60,3.60,4.30,5.50,6.30,5.70,5.30,4.70,4.00,3.50,3.60,3.70,4.00,3.70,

3.80,3.80,4.70,7.00,7.70,6.00,5.00,4.70,4.30,4.20,3.70,3.40,3.70,3.80,

3.60,3.50,4.40,6.20,7.00,5.90,4.80,3.90,3.90,4.00,3.70,3.50,3.80,3.80,
3.30,2.90,4.20,5.80,5.80,5.80,4.40,4.00,3.80,3.70,3.40,3.60,3.60,3.60),.Dim=c(7,14)),


# the time points 


x=c(-1.00,.00,2.00,4.00,6.00,8.00,10.00,12.00,15.00,18.00,21.00,24.00,27.00,30.00))

# initial values
list(beta=c(0,0,0,0), eta=c(10,10),tau1=1,taub1=1,taub2=1,tau2=1,taub3=1,taub4=1)

	
BUGS CODE 9.8

model;
{
		beta[1] ~ dnorm(0,.1)
		beta[2] ~ dnorm(0,.1)		
                           
for(i in 1:N){for (j in 1:M){ Y[i,j]~dnorm(mu[i,j],tau)}}

for(i in 1:N){for (j in 1:M){ Z[i,j]~dnorm(mu[i,j],tau)}}

for(i in 1:N){for (j in 1:M){mu[i,j]<-(x[j]*exp(-beta[1]+b1[i]))/(x[j]+exp(-beta[2]+b2[i])*x[j])}}

for( i in 1:N){b1[i]~dnorm(0,taub1)}
for( i in 1:N){b2[i]~dnorm(0,taub2)}

tau~dgamma(.01,.01)
sigma1<-1/tau
taub1~dgamma(.01,.01)
sigmab1<-1/taub1
taub2~dgamma(.01,.01)
sigmab2<-1/taub2
 }

list(N=30, M=9,Y=structure(.Data=c(
.032,.072,.124,.286,.349,.449,.541,.590,.748,
.100,.161,.274,.420,.808,1.001,1.043,1.316,1.097,
.071,.129,.192,.405,.559,.879,1.010,1.023,1.353,
.064,.130,.197,.409,.554,.811,.967,1.010,1.204,
.069,.135,.220,.316,.443,.536,.732,.727,.738,
.057,.117,.238,.297,.544,.815,1.070,1.222,1.460,
.065,.129,.240,.403,.576,.774,.932,1.077,1.066,
.063,.120,.252,.355,.537,.704,.682,.864,.912,
.059,.079,.173,.257,.362,.537,.487,.602,.664,
.045,.075,.112,.249,.330,.340,.436,.576,.660,
.074,.139,.243,.373,.643,.657,.772,.959,.979,
.053,.108,.193,.312,.462,.631,.734,.754,.866,
.056,.116,.200,.329,.519,.730,.843,1.038,.910,
.068,.137,.217,.428,.586,.728,.997,1.130,1.103,
.044,.085,.151,.191,.350,.601,.532,.563,.581,
.067,.097,.194,.331,.554,.669,.964,.790,1.089,
.053,.087,.175,.251,.421,.590,.664,.675,.792,
.070,.147,.235,.306,.530,.694,.698,.913,.906,
.043,.098,.162,.340,.385,.675,.633,.803,.853,
.057,.121,.213,.323,.451,.527,.605,.720,.806,
.042,.104,.183,.298,.432,.618,.741,.904,.843,
.053,.128,.265,.341,.533,.713,.841,.846,.946,
.038,.069,.128,.300,.434,.605,.680,.723,.674,
.070,.120,.222,.347,.557,.776,.902,1.073,.906,
.069,.125,.200,.381,.645,.790,.851,1.293,1.471,
.050,.108,.156,.257,.537,.560,.674,.763,.795,
.066,.127,.196,.354,.572,.774,1.016,1.040,1.089,
.058,.126,.209,.359,.532,.890,1.036,1.081,1.421,
.055,.106,.221,.334,.423,.592,.654,.784,.714,
.046,.094,.169,.316,.450,.595,.620,.744,.692),.Dim=c(30,9)),      
x=c(.0625,.125,.25,.5,1,2,4,8,16))
# initial values
list(beta=c(0,0), tau=1,ta


BUGS CODE 9.9

	model;
	{

# prior distribution for the regression coefficients.
		beta[1]~dnorm(11,.1)
		beta[2]~dnorm(-23,.1)
		beta[3]~dunif(.7,1)		
		
                  
 for( i in 1:N){ for( j in 1:M){Y[i,j]~dpois(theta[i,j])}}

 for( i in 1:N){for (j in 1:M){logit(theta[i,j])<-beta[1]+beta[2]*(1-pow(x[j],beta[3]+b1[i]))}}
 for ( i in 1:N){b1[i]~dnorm(0,tau)}
# prior distribution for the precision of the random effect
tau~dgamma(3,2)
sigma<-1/tau

}

list(N=10, M=6,Y = structure(.Data=c(1,1,0,0,0,0,
1,1,1,0,0,0,
1,1,1,1,1,0,
1,1,1,0,0,0,
1,1,0,0,0,0,
1,1,0,0,0,0,
1,1,1,0,0,0,
1,1,1,0,0,0,
1,1,1,0,0,0,
1,1,1,0,0,0),.Dim=c(10,6)),
# x is the vector of specified proportions
x=c(.1,.25,.3,.5,.7,.9))
 
# initial values

list(beta=c(11,-23,.7)
BUGS CODE 9.10

model;
	{
		beta[1] ~ dnorm(0,.001)
		beta[2] ~ dnorm(0,.001)
                     beta[3] ~ dnorm(0,.001)
                   
for(i in 1:N){for (j in 1:M){ Y[i,j]~dpois(mu[i,j])}}
for(i in 1:N){for (j in 1:M){log(mu[i,j])<-b[i]+beta[1]+beta[2]*exp(-beta[3]*s[j])}}

for( i in 1:N){b[i]~dnorm(0,tau1)}


tau1~dgamma(.001,.001)
# sigma1 is the variance of the random effects
sigma1<-1/tau1

 }

list(N=8, M=11,Y=structure(.Data=
c(1,1,2,3,3,4,4,4,4,4,4,
      1,1,2,3,3,4,4,4,4,4,4,
1,1,2,3,3,3,4,4,4,4,4,
1,1,2,2,3,3,4,4,4,4,4,
1,1,2,3,3,3,4,4,4,4,4,
1,2,2,3,3,4,4,4,4,4,4,
1,1,2,3,3,4,4,4,4,4,4,
1,2,2,3,3,4,4,4,4,4,4),.Dim=c(8,11)),

s=c(0,.1,.2,.3,.4,.5,.6,.7,.8,.9,1))

# initial values
list(beta=c(0,0,0), tau1=.5)


BUGS CODE 9.11


model;
	{
		beta[1] ~ dnorm(0,.01)
		beta[2] ~ dnorm(0,.01)
      beta[3] ~ dnorm(0,.01)    
                   
for(i in 2:N){for (j in 1:M){ Y[i,j]~dpois(mu[i,j])}}
for(i in 2:N){for (j in 1:M){log(mu[i,j])<-(beta[1]+b1[i])+(beta[2]+b2[i])*(x[j]-beta[3])}}

for( i in 1:N){b1[i]~dnorm(0,tau1)}
for( i in 1:N){b2[i]~dnorm(0,tau2)}

tau~dgamma(3,2)
sigma<-1/tau
tau1~dgamma(3,2)
sigma1<-1/tau1
tau2~dgamma(3,2)
sigma2<-1/tau2

 }

list(N=7, M=4,Y=structure(.Data=c(1,1,5,5,
2,2,5,5,
3,2,5,5,
1,2,3,5,
2,2,2,5,
3,3,5,5,
2,3,4,5),.Dim=c(7,4)),

x=c(1,2,3,4))

# initial values
list(beta=c(0,0,0), tau1=.934,tau2=100)


BUGS CODE 9.12
model;
	{
		beta[1] ~ dnorm(0,.01)
		beta[2] ~ dnorm(0,.01)
		beta[3] ~ dnorm(0,.01)
		beta[4] ~ dnorm(0,.01)
		
        eta[1] ~ dunif(.5,2)
         eta[2] ~ dunif(.5,2)
                   
for(i in 1:N){for (j in 1:M){ Y1[i,j]~dpois(mu1[i,j])}}
for( i in 1:N){for( j in 1:M){Y2[i,j]~dpois(mu2[i,j])}}

for(i in 1:N){for (j in 1:M){log(mu1[i,j])<-(beta[1]+b1[i])+(beta[2]+b2[i])*exp(-eta[1]*x[j])}}
for(i in 1:N){for (j in 1:M){log(mu2[i,j])<-(beta[3]+b3[i])+(beta[4]+b4[i])*exp(-eta[2]*x[j])}}

for( i in 1:N){b1[i]~dnorm(0,taub1)}
for( i in 1:N){b2[i]~dnorm(0,taub2)}
for( i in 1:N){b3[i]~dnorm(0,taub3)}
for( i in 1:N){b4[i]~dnorm(0,taub4)}



taub1~dgamma(.001,.001)
sigmab1<-1/taub1
taub2~dgamma(.001,.001)
sigmab2<-1/taub2


taub3~dgamma(.001,.001)
sigmab3<-1/taub3
taub4~dgamma(.001,.001)
sigmab4<-1/taub4


 }

list(N=7, M=14,Y1=structure(.Data=c(1,1,2,3,3,2,1,1,2,2,1,1,1,1,
2,1,3,4,4,4,2,2,2,2,1,1,1,2,
1,1,3,4,4,3,2,2,2,2,1,2,2,2,
2,2,2,3,3,3,2,2,2,2,2,2,2,2,
1,2,2,3,3,3,2,2,2,2,2,1,1,2,
1,1,1,1,2,2,1,2,1,2,1,1,1,1,
1,1,2,3,4,3,2,3,2,2,2,2,1,1),.Dim=c(7,14)),


Y2=structure(.Data=c(1,1,2,3,3,2,1,1,1,1,1,1,1,1,
2,2,3,3,4,3,1,1,1,1,1,2,2,1,
2,2,2,3,3,2,2,1,1,1,1,1,1,2,
1,1,2,3,3,3,2,2,2,1,1,1,2,1,
2,2,2,3,4,3,2,2,2,2,1,1,1,2,
1,1,2,3,3,3,2,2,2,2,1,1,2,2,
1,1,2,3,3,3,2,2,2,1,1,1,1,1),.Dim=c(7,14)),



x=c(-1.00,.00,2.00,4.00,6.00,8.00,10.00,12.00,15.00,18.00,21.00,24.00,27.00,30.00))

# initial values
list(beta=c(0,0,0,0), eta=c(.5,.5),taub1=1,taub2=1,taub3=1,taub4=1)

BUGS CODE 9.13

model;

{

for ( i in 1:N){for( j in 1:M){ Y[i,j]~dpois(mu[i,j])}}
for( i in 1:N){for( j in 1:M){log(mu[i,j])<-x[j]*(beta[1]+b1[i])/(x[j]+exp(beta[2]+b2[i]))}}


for(i in 1:2){beta[i]~dnorm(0,.001)}


for (i in 1:N){b1[i]~dnorm(0,taub1)}
taub1~dgamma(.001,.001)
sigmab1<-1/taub1

for ( i in 1:N){b2[i]~dnorm(0,taub2)}
taub2~dgamma(.001,.001)
sigmab2<-1/taub2


}

list( N=30,M=9,

Y=structure(.Data=c(1,1,1,1,2,2,2,2,3,
1,1,1,2,3,4,4,5,4,
1,1,1,2,2,3,4,4,5,
1,1,1,2,2,3,4,4,5,
1,1,1,1,2,2,3,3,3,
1,1,1,1,2,3,4,5,5,
1,1,1,2,2,3,4,4,4,
1,1,1,2,2,3,3,3,4,
1,1,1,1,2,2,2,2,3,
1,1,1,1,2,2,2,2,3,
1,1,1,2,3,3,3,4,4,
1,1,1,1,2,3,3,3,3,
1,1,1,2,2,3,3,4,4,
1,1,1,2,2,3,4,4,4,
1,1,1,1,2,2,2,2,2,
1,1,1,2,2,3,4,3,4,
1,1,1,1,2,2,3,3,3,
1,1,1,1,2,3,3,4,4,
1,1,1,2,2,3,3,3,3,
1,1,1,2,2,2,3,3,3,
1,1,1,1,2,3,3,4,3,
1,1,1,2,2,3,3,3,4,
1,1,1,1,2,3,3,3,3,
1,1,1,2,2,3,4,4,4,
1,1,1,2,3,3,3,5,5,
1,1,1,1,2,2,3,3,3,
1,1,1,2,2,3,4,4,4,
1,1,1,2,2,3,4,4,5,
1,1,1,2,2,2,3,3,3,
1,1,1,1,2,2,3,3,3),.Dim=c(30,9)),

x=c(.0625,.1250,.2500,.5000,1.0000,2.0000,4.0000,8.0000,16.0000))



# initial values
list(beta=c(0,0), taub1=1,taub2=1)


Chapter 10.


BUGS CODE 10.1

	model;
	{

# prior distribution for the regression coefficients.
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                  
 for( i in 1:N1){ Y[i,1:M1]~dmnorm(mu1[],Omega[,])}
 for ( j in 1:M1){mu1[j]<-beta1+beta2*age[j]}
# non-informative precision matrix
 Omega[1:M1,1:M1]~dwish(R[,],3)
 Sigma[1:M1,1:M1]<-inverse(Omega[,])
rho[1,2]<-Sigma[1,2]/sqrt(Sigma[1,1]*Sigma[2,2])
 rho[1,3]<-Sigma[1,3]/sqrt(Sigma[1,1]*Sigma[3,3])
rho[2,3]<-Sigma[2,3]/sqrt(Sigma[2,2]*Sigma[3,3])
}

list(N1=28,M1=3,Y = structure(.Data=c(270.00,	218.00,	156.00,
236.00,	234.00,         NA,
210.00,	214.00,	242.00,
142.00,	116.00,	NA,
280.00,	200.00,	NA,
272.00,	276.00,	256.00,
160.00,	146.00,	142.00,
220.00,	182.00,	216.00,
226.00,	238.00,	248.00,
242.00,	288.00,         NA,
186.00,	190.00,	168.00,
266.00,	236.00,	236.00,
206.00,	244.00,	NA,
318.00,	258.00,	200.00,
294.00,	240.00,	264.00,
282.00,	294.00,         NA,
234.00,	220.00,	264.00,
224.00,	200.00,         NA,
276.00,	220.00,	188.00,
282.00,	186.00,	182.00,
360.00,	352.00,	294.00,
310.00,	202.00,	214.00,
280.00,	218.00,         NA,
278.00,	248.00,	198.00,
288.00,	278.00,	NA,
244.00,	270.00,	280.00,
236.00,	242.00,	204.00,
288.00,	248.00,	256.00),.Dim=c(28,3)),

age=c(2,4,14),

R=structure(.Data=c(1,0,0,
                                   0,1,0,
                                   0,0,1),.Dim=c(3,3)))

# initial values

list(beta1=0,beta2=0)



BUGS CODE 10.2.
model;
	{
		beta1 ~ dnorm(0.0, 0.001)
		beta2 ~ dnorm(0.0, 0.001)
                   
for(i in 1:N1){for (j in 2:M1){ Y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N1){for (j in 2:M1){mu[i,j]<-beta1*(1-rho)+beta2*(age[j]-rho*age[j-1])+rho*Y[i,j-1]}}
for(i in 1:N1){Y[i,1]~dnorm(mu[i,1],tau)}

rho~dbeta(1,1)
for(i in 1:N1){mu[i,1]<-beta1+beta2*age[1]}
tau~dgamma(.01,.01)
sigma<-1/tau
 }


#  weight=1

list(N1=16,M1=7,Y=structure(.Data=c(79,NA,79,	80,	NA,	78,	80,
83,	NA,	85,	85,	86,	87,	87,
81,	83,	82,	82,	NA,	83,	82,
81,	81,	81,	82,	82,	NA,	81,
80,	81,	82,	82,	82,	NA,    86,
76,     NA,     76,	76,	76,	76,	75,
 81,    84,	83,	NA,	85,	85,	85,
77,	78,	79,	79,	81,	82,	NA,
84,	85,	87,	89,     NA,    NA,   86,
74,	75,	NA,	78,	79,	78,	78,
76,	NA,	77,	77,	77,	76,	76,
84,	84,	86,	NA,	86,	86,	86,
79,	NA,	79,	80,	80,	82,	82,
78,	78,	77,    NA,     75,	75,	76,
78,	80,	77,	77,	75,    NA,	75,
84,	85,	85,	85,	85,	83,	NA),.Dim=c(16,7)),

age=c(0,2,4,6,8,10,12))

# initial values

list(beta1=0,beta2=0,rho=.5,tau=1)



BUGS CODE 10.3
	model;
	{
		 for ( i in 1:4){beta[i] ~ dnorm(0.0, 0.001)}
	
  
for(i in 1:N){for (j in 2:M){ Y[i,j]~dnorm(mu[i,j],tau)}}
# future values for hematocrit denoted by Z
for(i in 1:N){for (j in 1:M){ Z[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N){for (j in 2:M){mu[i,j]<-beta[1]*(1-rho)+beta[2]*(time[j]-rho*time[j-1])+beta[3]*(time[j]*time[j]-rho*time[j-1]*time[j-1])+rho*Y[i,j-1]+beta[4]*age[i]*(1-rho)}}
for(i in 1:N){Y[i,1]~dnorm(mu[i,1],tau)}
for(i in 1:N){mu[i,1]<-beta[1]+beta[2]*time[1]+beta[3]*time[1]*time[1]+beta[4]*age[i]}
rho~dbeta(1,1)
tau~dgamma(.001,.001)
sigma<-1/tau


 }

list(N=30,M=4,


age=c(66,70,44,70,74,65,54,63,71,68,69,64,70,60,52,52,75,72,54,71,58,77,66,
53,74,78,74,79,71,68),

Y=structure(.Data=

c(47.1,31.1,NA,32.8,

44.1,31.5,NA,37.0, 

39.7,33.7,NA,24.5,

43.3,18.4,NA,36.6,

37.4,32.3,NA,29.1,

45.7,35.5,NA,39.8,

44.9,34.1,NA,32.1,

42.9,32.1,NA,NA,

46.1,28.8,NA,37.8,

42.1,34.4,34.0,36.1,

38.3,29.4,32.9,30.5,

43.0,33.7,34.1,36.7,

37.8,26.6,26.7,30.6,

37.3,26.5,NA,38.5,

NA,28.0,NA,33.9,

27.0,32.5,NA,32.0,

38.4,32.3,NA,37.9,

38.8,32.6,NA,26.9,

44.7,32.2,NA,34.2,

38.0,27.1,NA,37.9,

34.0,23.2,NA,26.0,

44.8,37.2,NA,29.7,

46.0,29.1,NA,26.7,

41.9,32.0,37.1,37.6,

38.0,31.7,38.4,35.7,

42.2,34.0,32.9,33.3,
39.7,33.5,26.6,32.7,
37.5,28.2,28.8,30.3,
34.6,31.0,30.1,28.7,

35.5,24.7,28.1,29.8),.Dim=c(30,4)),
time=c(1,2,3,4))
# initial values
list(beta=c(0,0,0,0),rho=.5, tau=1)

	
	BUGS CODE 10.3a
	
	model;
	{
		 for ( i in 1:4){beta[i] ~ dnorm(0.0, 0.001)}
		
		for ( i in 1:N){ age[i]~dnorm(vu, taua)}
		 vu~dnorm(.001,.001)
		taua~dgamma(.001,.001)
		sigmaa<-1/taua
				
  
for(i in 1:N){for (j in 2:M){ Y[i,j]~dnorm(mu[i,j],tau)}}
# future values for hematocrit denoted by Z
for(i in 1:N){for (j in 1:M){ Z[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N){for (j in 2:M){mu[i,j]<-beta[1]*(1-rho)+beta[2]*(time[j]-rho*time[j-1])+beta[3]*(time[j]*time[j]-rho*time[j-1]*time[j-1])+rho*Y[i,j-1]+beta[4]*age[i]*(1-rho)}}
for(i in 1:N){Y[i,1]~dnorm(mu[i,1],tau)}
for(i in 1:N){mu[i,1]<-beta[1]+beta[2]*time[1]+beta[3]*time[1]*time[1]+beta[4]*age[i]}
rho~dbeta(1,1)
tau~dgamma(.001,.001)
sigma<-1/tau
 }

list(N=30,M=4,


age=c(66,NA,44,70,NA,65,54,63,71,NA,69,NA,70,60,NA,52,75,72,54,71,58,NA,66,
NA,74,78,74,NA,71,68),

Y=structure(.Data=

c(47.1,31.1,NA,32.8,

44.1,31.5,NA,37.0, 

39.7,33.7,NA,24.5,

43.3,18.4,NA,36.6,

37.4,32.3,NA,29.1,

45.7,35.5,NA,39.8,

44.9,34.1,NA,32.1,

42.9,32.1,NA,NA,

46.1,28.8,NA,37.8,

42.1,34.4,34.0,36.1,

38.3,29.4,32.9,30.5,

43.0,33.7,34.1,36.7,

37.8,26.6,26.7,30.6,

37.3,26.5,NA,38.5,

NA,28.0,NA,33.9,

27.0,32.5,NA,32.0,

38.4,32.3,NA,37.9,

38.8,32.6,NA,26.9,

44.7,32.2,NA,34.2,

38.0,27.1,NA,37.9,

34.0,23.2,NA,26.0,

44.8,37.2,NA,29.7,

46.0,29.1,NA,26.7,

41.9,32.0,37.1,37.6,

38.0,31.7,38.4,35.7,

42.2,34.0,32.9,33.3,
39.7,33.5,26.6,32.7,
37.5,28.2,28.8,30.3,
34.6,31.0,30.1,28.7,

35.5,24.7,28.1,29.8),.Dim=c(30,4)),
time=c(1,2,3,4))
# initial values
list(beta=c(0,0,0,0),rho=.5, tau=1,taua=1,tauvu=1,vu=0)


BUGS CODE 10.3b. 
	
	model;
	{
		 for ( i in 1:4){beta[i] ~ dnorm(0.0, 0.001)}
		
		for ( i in 1:N){ age[i]~dnorm(vu, taua)}
		 vu~dnorm(.001,.001)
		taua~dgamma(.001,.001)
		sigmaa<-1/taua		
	
  
for(i in 1:N){for (j in 2:M){ Y[i,j]~dnorm(mu[i,j],tau)}}
# future values for hematocrit denoted by Z
for(i in 1:N){for (j in 1:M){ Z[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N){for (j in 2:M){mu[i,j]<-beta[1]*(1-rho)+beta[2]*(time[j]-rho*time[j-1])+beta[3]*(time[j]*time[j]-rho*time[j-1]*time[j-1])+rho*Y[i,j-1]+beta[4]*age[i]*(1-rho)}}
for(i in 1:N){Y[i,1]~dnorm(mu[i,1],tau)}
for(i in 1:N){mu[i,1]<-beta[1]+beta[2]*time[1]+beta[3]*time[1]*time[1]+beta[4]*age[i]}
rho~dbeta(1,1)
tau~dgamma(.001,.001)
sigma<-1/tau


 }

list(N=30,M=4,


age=c(66,NA,44,70,NA,65,54,NA,71,NA,69,NA,70,60,NA,52,75,NA,54,71,58,NA,66,
NA,74,NA,74,NA,71,68),

Y=structure(.Data=

c(47.1,31.1,NA,32.8,

NA,31.5,NA,37.0, 

39.7,33.7,NA,24.5,

43.3,18.4,NA,36.6,

37.4,32.3,NA,29.1,

NA,35.5,NA,39.8,

44.9,34.1,NA,32.1,

42.9,32.1,NA,NA,

46.1,28.8,NA,37.8,
NA,34.4,34.0,36.1,

38.3,NA,32.9,30.5,

43.0,33.7,34.1,NA,

37.8,NA,26.7,30.6,

37.3,26.5,NA,38.5,

NA,28.0,NA,33.9,

27.0,32.5,NA,32.0,

38.4,32.3,NA,37.9,

38.8,32.6,NA,26.9,

44.7,32.2,NA,34.2,

38.0,27.1,NA,37.9,

34.0,23.2,NA,26.0,

44.8,37.2,NA,29.7,

46.0,29.1,NA,26.7,

41.9,32.0,37.1,37.6,

38.0,31.7,38.4,35.7,

42.2,NA,32.9,33.3,
39.7,33.5,NA,32.7,
37.5,NA,28.8,30.3,
34.6,31.0,NA,28.7,

35.5,24.7,28.1,29.8),.Dim=c(30,4)),
time=c(1,2,3,4))
# initial values
list(beta=c(0,0,0,0),rho=.5, tau=1,taua=1,vu=0)

BUGS CODE 10.4
model;
	{
		beta[1] ~ dnorm(0,.001)
		beta[2] ~ dnorm(0,.001)
      beta[3] ~ dnorm(0,.001)
                   
for(i in 1:N){for (j in 1:M){ Y[i,j]~dnorm(mu[i,j],tau)}}
for(i in 1:N){for (j in 1:M){mu[i,j]<-b[i]+beta[1]+beta[2]*exp(-beta[3]*s[j])}}

for( i in 1:N){b[i]~dnorm(0,tau1)}

tau~dgamma(.001,.001)
sigma<-1/tau
tau1~dgamma(.001,.001)
sigma1<-1/tau1
rho<-sigma1/(sigma+sigma1)
var<-sigma+sigma1


 }

list(N=8, M=11,Y=structure(.Data=c(

0,2.38,4.34,NA,8.05,9.78,NA,12.05,12.98,NA,14.74,
0,2.69,NA,7.04,NA,10.94,12.23,NA,14.08,14.66,15.37,
0,2.85,NA,6.61,8.09,NA,11.03,12.14,13.18,14.12,NA,
NA,2.46,4.28,5.88,7.43,NA,9.92,11.10,NA,13.24,14.19,
0,2.97,NA,6.66,8.11,NA,11.06,12.25,13.35,NA,15.53,
0,NA,6.46,8.14,9.35,NA,11.84,12.85,NA,14.85,15.79,
0,3.17,NA,7.14,8.29,9.86,NA,12.13,13.15,NA,15.11,
0,NA,5.45,7.08,NA,9.91,11.06,12.21,NA,14.05,14.96),.Dim=c(8,11)),

s=c(0,.1,.2,.3,.4,.5,.6,.7,.8,.9,1))

# initial values
list(beta=c(0,0,0), tau=.5,tau1=1)


BUGS CODE 10.5

model;

{

for ( i in 1:N){for ( j in 1:M){ Y[i,j]~dpois(mu[i,j])

log( mu[i,j])<-beta[1]+beta[2]*tim[j]+beta[3]*X1[i]+beta[4]*X2[i]+beta[5]*X3[i]+beta[6]*X4[i]+b1[i]+b2[i]*tim[j]}}

for(i in 1:6){beta[i]~dnorm(0,.0001)}

for (i in 1:N){b1[i]~dnorm(0,tau1)}

for (i in 1:N){b2[i]~dnorm(0,tau2)}

tau1~dgamma(0.001,.001)
tau2~dgamma(0.001,.001)

sigma1<-1/tau1
sigma2<-1/tau2

d34<-beta[3]-beta[4]
d35<-beta[3]-beta[5]
d36<-beta[3]-beta[6]
d45<-beta[4]-beta[5]
d46<-beta[4]-beta[6]
d56<-beta[5]-beta[6]

}

# the data having missing values denoted by NA
list( N=25,M=3,

Y=structure(.Data=
c(2,NA,4,
   2,3,NA,
   NA,3,4,
   3,NA,2,
   3,3,NA,
   5,NA,5,
   NA,4,4,
   4,NA,2,
  NA,3,3,
  4,4,NA,
  4,NA,4,
  NA,4,3,
  NA,3,4,
  3,7,NA,
  5,NA,5,
  NA,6,4,
  NA,3,3,
  6,5,NA,
  5,NA,3,
  NA,3,4,
  3,5,NA,
  6,NA,5,
 3,3,3,
 4,NA,5,
 NA,3,3),.Dim=c(25,3)),

X1=c(0,0,0,1,0,0,0,1,0,0,1,0,0,0,0,1,0,0,0,0,0,0,1,0,0),

X2=c(0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,0,0,0),

X3=c(1,0,0,0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,0),

X4=c(0,1,0,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0),

tim=c(2,7,14))

list(beta=c(0,0,0,0,0,0), tau1=1,tau2=1)


BUGS CODE 10.5a

model;

{

for ( i in 1:N){for ( j in 1:M){ Y[i,j]~dpois(mu[i,j])

log( mu[i,j])<-beta[1]+beta[2]*tim[j]+b1[i]+b2[i]*tim[j]}}

for(i in 1:2){beta[i]~dnorm(0,.0001)}

for (i in 1:N){b1[i]~dnorm(0,tau1)}

for (i in 1:N){b2[i]~dnorm(0,tau2)}

tau1~dgamma(0.001,.001)
tau2~dgamma(0.001,.001)

sigma1<-1/tau1
sigma2<-1/tau2
}

list( N=25,M=3,

Y=structure(.Data=
c(2,NA,4,
   2,3,NA,
   NA,3,4,
   3,NA,2,
   3,3,NA,
   5,NA,5,
   NA,4,4,
   4,NA,2,
  NA,3,3,
  4,4,NA,
  4,NA,4,
  NA,4,3,
  NA,3,4,
  3,7,NA,
  5,NA,5,
  NA,6,4,
  NA,3,3,
  6,5,NA,
  5,NA,3,
  NA,3,4,
  3,5,NA,
  6,NA,5,
 3,3,3,
 4,NA,5,
 NA,3,3),.Dim=c(25,3)),

tim=c(2,7,14))

list(beta=c(0,0), tau1=1,tau2=1)



BUGS CODE 10.6

model;
{

for( i in 1:N){ for ( j in 1:M){Y[i,j]~dbern(mu[i,j])}}
for( i in 1:N){for(j in 1:M){logit(mu[i,j])<-beta[1]+beta[2]*t[j]+beta[3]*t[j]*t[j]+beta[4]*age[i]+beta[5]*gen[i]+beta[6]*grp[i]+b1[i]}}
for( i in 1:N){ for ( j in 1:M){p[i,j]<-(exp(beta[1]+beta[2]*t[j]+beta[3]*t[j]*t[j]+beta[4]*age[i]+beta[5]*gen[i]+beta[6]*grp[i]+b1[i]))/(1+exp(beta[1]+beta[2]*t[j]+beta[3]*t[j]*t[j]+beta[4]*age[i]+beta[5]*gen[i]+beta[6]*grp[i]+b1[i]))}}
for( i in 1:6){beta[i]~dnorm(0,.0001)}
for( i in 1:N){b1[i]~dnorm(0,tau1)}
tau1~dgamma(.0001,.0001)
sig1<-1/tau1
}

list( N=56,M=5,

Y=structure(.Data=c(0,	0,	NA,	0,	0,
0,	0,	NA,	0,	0,
1,	1,	NA,	1,	1,
1,	1,	NA,	1,	0,
1,	1,	NA,	1,	1,
0,	0,	NA,	0,	0,
0,	1,	NA,	1,	1,
0,	0,	NA,	0,	0,
1,	1,	NA,	1,	1,
1,	0,	NA,	1,	0,
1,	1,	1,	1,	1,
0,	1,	NA,	1,	0,
1,	1,	0,	0,	0,
0,	0,	NA,	0,	0,
1,	1,	1,	1,	1,
0,	0,	NA,	0,	1,
0,	0,	0,	0,	0,
0,	0,	NA,	1,	1,
0,	0,	0,	0,	0,
1,	1,	NA,	1,	0,
0,	1,	0,	1,	0,
1,	1,	NA,	1,	1,
1,	1,	1,	1,	1,
0,	1,	NA,	0,	0,
0,	0,	0,	0,	0,
0,	0,	NA,	0,	0,
1,	1,	0,	1,	1,
0,	1,	NA,	0,	0,
0,	1,	1,	0,	0,
0,	0,	NA,	0,	0,
0,	0,	0,	0,	0,
0,	1,	NA,	1,	1,
1,	1,	1,	1,	0,
0,	0,	NA,	1,	0,
0,	0,	0,	1,	0,
0,	0,	NA,	0,	0,
0,	0,	1,	0,	0,
0,	0,	NA,	0,	0,
0,	0,	0,	0,	0,
0,	0,	NA,	0,	0,
0,	0,	0,	0,	1,
0,	0,	NA,	0,	0,
1,	1,	1,	1,	1,
0,	0,	NA,	0,	0,
0,	1,	0,	1,	1,
0,	0,	NA,	0,	0,
0,	0,	0,	0,	0,
1,	1,	NA,	1,	1,
1,	1,	1,	1,	1,
0,	0,	NA,	1,	1,
0,	0,	NA,	1,	1,
0,	0,	NA,	1,	0,
0,	0,	NA,	1,	0,
1,	1,	NA,	1,	0,
1,	1,	NA,	1,	1,
0,	1,	NA,	0,	1
),.Dim=c(56,5)),


age=c(4,4,6,4,2,8,2,3,4,4,1,3,3,4,4,3,2,8,3,1,3,7,3,0,1,4,2,3,3,0,2,0,2,2,2,5,4,7,3,1,2,0,2,6,4,6,3,2,4,8,3,5,2,6,2,3,3,6,1,9,2,8,3,7,2,3,3,0,1,5,2,6,4,5,3,1,5,0,2,8,2,6,1,4,3,1,1,3,2,7,2,6,4,9,6,3,5,7,2,7,2,2,1,5,4,3,3,2,1,1,2,4,2,5),

grp=c(0,0,1,0,0,1,0,1,1,0,1,1,0,0,0,1,0,1,0,1,1,1,1,1,0,1,0,0,0,1,0,1,1,0,1,0,1,1,0,0,0,1,0,0,0,0,0,1,0,1,1,0,1,1,0,1),

gen=c(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0),


t=c(0,1,2,3,4))

list( beta=c(0,0,0,0,0,0), tau1=1)


BUGS CODE 10.6a

model;
{

for( i in 1:N){ for ( j in 1:M){Y[i,j]~dbern(mu[i,j])}}

for( i in 1:N){for(j in 1:M){logit(mu[i,j])<-beta[1]+beta[2]*t[j]+beta[3]*t[j]*t[j]+b1[i]}}

for( i in 1:N){ for ( j in 1:M){p[i,j]<-(exp(beta[1]+beta[2]*t[j]+beta[3]*t[j]*t[j]+b1[i]))/(1+exp(beta[1]+beta[2]*t[j]+beta[3]*t[j]*t[j]+b1[i]))}}
for( i in 1:3){beta[i]~dnorm(0,.0001)}
for( i in 1:N){b1[i]~dnorm(0,tau1)}
tau1~dgamma(.0001,.0001)
sig1<-1/tau1

list( beta=c(0,0,0), tau1=1)

BUGS CODE 10.7

model;
{

for ( i in 1:M){ Y[i,1:K]~dmulti(p[i,1:K],N[i])
N[i]<-sum(Y[i,])}

for( i in 1:M){for( j in 1:K-1){logit(gamma[i,j])<-alpha[j]-mu[i]}}

 for( i in 1:M){ p[i,1]<-gamma[i,1]}

for(i in 1:M){for( j in 2:K-1){p[i,j]<-gamma[i,j]-gamma[i,j-1]}}

for( i in 1:M){p[i,K]<-1-gamma[i,K-1]}

for( i in 1:M){mu[i]<-beta[1]+beta[2]*tim[i]+b[i]}

for(i in 1:2){beta[i]~dnorm(0,.0001)}
alpha[1]~dnorm(0,1)
alpha[2]~dnorm(0,1)
alpha[3]~dnorm(0,1)
alpha[4]~dnorm(0,1)
alpha[5]~dnorm(0,1)
for ( i in 1:M){b[i]~dnorm(0,tau)}
tau~dgamma(.001,.001)
sigma<-1/tau
}

list( K=6,M=3,

Y=structure(.Data=
c(1,8,2,3,1,0,
   0,7,3,3,1,1,
   2,6,5,4,1,0),.Dim=c(3,6)),

tim=c(2,7,14))

list(beta=c(0,0), alpha=c(0,0,0,0,0),tau=1)
BUGS CODE 10.8

	model;
	{

# prior distribution for the regression coefficients.
		beta[1]~dnorm(11,.1)
		beta[2]~dnorm(-23,.1)
		beta[3]~dunif(.7,1)		
		
                  
 for( i in 1:N){ for( j in 1:M){Y[i,j]~dpois(theta[i,j])}}

 for( i in 1:N){for (j in 1:M){logit(theta[i,j])<-beta[1]+beta[2]*(1-pow(x[j],beta[3]+b1[i]))}}
 for ( i in 1:N){b1[i]~dnorm(0,tau)}
# prior distribution for the precision of the random effect
tau~dgamma(3,2)
sigma<-1/tau

}

list(N=10, M=6,Y = structure(.Data=c(1,NA,0,NA,0,0,
1,NA,NA,0,NA,0,
1,NA,1,NA,1,0,
NA,1,NA,0,NA,0,
1,1,NA,0,NA,0,
1,NA,0,NA,NA,0,
1,NA,1,NA,NA,0,
1,NA,1,NA,NA,0,
NA,NA,1,NA,0,0,
1,NA,NA,0,NA,0),.Dim=c(10,6)),
# x is the vector of specified proportions
x=c(.1,.25,.3,.5,.7,.9))
 
# initial values

list(beta=c(11,-23,.7))


BUGS CODE 10.9

model;
	{
		beta[1] ~ dnorm(0,.001)
		beta[2] ~ dnorm(0,.001)
                     beta[3] ~ dnorm(0,.001)
                   
for(i in 1:N){for (j in 1:M){ Y[i,j]~dpois(mu[i,j])}}
for(i in 1:N){for (j in 1:M){log(mu[i,j])<-b[i]+beta[1]+beta[2]*exp(-beta[3]*s[j])}}

for( i in 1:N){b[i]~dnorm(0,tau1)}

tau1~dgamma(.001,.001)
# sigma1 is the variance of the random effects
sigma1<-1/tau1

 }

list(N=8, M=11,Y=structure(.Data=
c(1,1,2,NA,3,NA,4,4,NA,4,4,
      1,NA,2,3,NA,4,4,4,4,NA,4,
1,NA,2,3,NA,3,4,4,NA,4,4,
1,NA,2,2,3,3,NA,4,4,NA,4,
1,NA,2,3,NA,3,4,4,NA,4,4,
1,NA,2,NA,3,4,4,4,NA,4,4,
1,1,NA,3,3,NA,4,4,4,NA,4,
1,NA,2,3,NA,4,4,4,4,NA,4),.Dim=c(8,11)),

s=c(0,.1,.2,.3,.4,.5,.6,.7,.8,.9,1))

# initial values
list(beta=c(0,0,0), tau1=.5)

BUGS  CODE 10.10

model;
	{
		beta[1] ~ dnorm(0,.01)
		beta[2] ~ dnorm(0,.01)
      beta[3] ~ dnorm(0,.01)
    
                   
for(i in 2:N){for (j in 1:M){ Y[i,j]~dpois(mu[i,j])}}
for(i in 2:N){for (j in 1:M){ Z[i,j]~dpois(mu[i,j])}}
for(i in 2:N){for (j in 1:M){log(mu[i,j])<-(beta[1]+b1[i])+(beta[2]+b2[i])*(x[j]-beta[3])}}


for( i in 1:N){b1[i]~dnorm(0,tau1)}
for( i in 1:N){b2[i]~dnorm(0,tau2)}


tau1~dgamma(3,2)
sigma1<-1/tau1tau2~dgamma(3,2)
sigma2<-1/tau2

 }
list(N=7, M=4,Y=structure(.Data=c(1,NA,NA,5,
NA,2,NA,5,
NA,2,NA,5,
1,NA,NA,5,
NA,2,NA,5,
NA,3,NA,5,
NA,3,NA,5),.Dim=c(7,4)),
x=c(1,2,3,4))
# initial values
list(beta=c(0,0,0), tau1=.934,tau2=100)


BUGS CODE 10.11

model;
{

		beta[1] ~ dnorm(0,.01)
		beta[2] ~ dnorm(0,.01)
		beta[3] ~ dnorm(0,.01)
		beta[4] ~ dnorm(0,.01)
		
        eta[1] ~ dunif(.5,2)
         eta[2] ~ dunif(.5,2)
                   
for(i in 1:N){for (j in 1:M){ Y1[i,j]~dpois(mu1[i,j])}}
for( i in 1:N){for( j in 1:M){Y2[i,j]~dpois(mu2[i,j])}}

for(i in 1:N){for (j in 1:M){log(mu1[i,j])<-(beta[1]+b1[i])+(beta[2]+b2[i])*exp(-eta[1]*x[j])}}
for(i in 1:N){for (j in 1:M){log(mu2[i,j])<-(beta[3]+b3[i])+(beta[4]+b4[i])*exp(-eta[2]*x[j])}}

for( i in 1:N){b1[i]~dnorm(0,taub1)}
for( i in 1:N){b2[i]~dnorm(0,taub2)}
for( i in 1:N){b3[i]~dnorm(0,taub3)}
for( i in 1:N){b4[i]~dnorm(0,taub4)}
taub1~dgamma(.001,.001)
sigmab1<-1/taub1
taub2~dgamma(.001,.001)
sigmab2<-1/taub2
taub3~dgamma(.001,.001)
sigmab3<-1/taub3
taub4~dgamma(.001,.001)
sigmab4<-1/taub4

 }

list(N=7, M=14,Y1=structure(.Data=c(1,1,NA,3,3,2,1,1,2,NA,1,1,1,1,
2,1,3,4,NA,4,2,2,2,2,1,NA,1,2,
1,1,3,4,4,3,NA,2,2,2,1,2,NA,2,
2,2,NA,3,3,3,2,2,2,2,2,NA,2,2,
1,2,2,NA,3,3,2,2,2,NA,2,1,1,2,
1,1,1,1,2,2,1,NA,1,2,1,1,NA,1,
1,1,NA,3,4,3,2,3,2,2,2,NA,1,1),.Dim=c(7,14)),


Y2=structure(.Data=c(NA,1,2,3,3,2,NA,1,1,1,1,1,1,1,
2,2,3,3,4,3,1,NA,1,1,1,NA,2,1,
2,2,2,3,3,2,2,1,NA,1,1,1,NA,2,
1,1,2,3,3,3,2,2,2,1,1,1,2,1,
2,2,2,3,NA,3,2,2,2,2,1,NA,1,2,
NA,1,2,3,3,NA,2,2,2,2,1,1,2,2,
1,NA,2,3,3,3,2,2,2,1,NA,1,1,1),.Dim=c(7,14)),

x=c(-1.00,.00,2.00,4.00,6.00,8.00,10.00,12.00,15.00,18.00,21.00,24.00,27.00,30.00))

# initial values
list(beta=c(0,0,0,0), eta=c(.5,.5),taub1=1,taub2=1,taub3=1,taub4=1)



























                                     












image3.wmf

oleObject3.bin

image1.wmf
1


oleObject1.bin

image2.wmf
1


oleObject2.bin

