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    model {
    # Priors
    tau.p  <- 1/(sd.p *sd.p)	
    sd.p ~ dunif(0, 5)		  
    beta0 ~  dunif(-10, 10)
    beta1 ~  dunif(-10, 10)
    beta2 ~  dunif(-10, 10)
    beta3 ~  dunif(-10, 10)
    theta1 ~ dunif(-15, 15)
    ss[1:N] ~ car.normal (adj[], weights[1:sumNumNeigh], num[], tau.s); 
    tau.s ~  dgamma(0.5, 0.0005);
    for (k in 1:sumNumNeigh){
    weights[k] <- 1
    }
    for( i in 1 : N){ 
    for(j in 1 : 5){
    v[i, j] ~ dnorm(0, tau.p) I(-10, 10);
    beta[i, j] <-beta0
    }	
    }
    # Likelihood
    for ( j in 1:1) {
    for( i in 1 : N) {
   # True State
    Incidence[i, j] ~ dpois(lambda[i, j]);
    lambda[i, j] <- m[i, j] * Pop[i, j];                   # m is probability of infection between 0 and 1
    logit(m[i, j]) <- beta+ beta1*X[i] + beta3* Z[i, j] + ɛ[ i] +ν[i,j] 
    #Observation Process	
    y[i, j] ~ dbin(p[i, j], Incidence[i, j]);                 						                    
    lp[i, j] <- theta + theta1*Xhc[i] + ɷ[i, j]
    theta0[i, j] ~ dunif(-10, 10)
    p[i, j]<- exp(lp[i, j])/(1 + exp(lp[i, j]))
    }												
    }			
    for ( j in 2:5) {
    for( i in 1 : N) {
     # True State
    Incidence[i, j] ~ dpois(lambda[i, j]); 
    lambda[i, j] <- m[i, j] * Pop[i, j]
logit(m[i, j]) <- beta + beta1*X[i] + beta2* Z[i, j] + beta3*logit(m[i, j-1]) + ɛ[i] +ν[i,j]              #Observation Process
    y[i, j] ~ dbin(p[i, j], Incidence[i, j]);   
    lp[i, j] <- theta+ theta1*Xhc[i] + ɷ[i, j]
    p[i, j]<- exp(lp[i, j])/(1 + exp(lp[i, j]))
    theta0[i, j] ~ dunif(-10, 10)
    }									
    }      
       #Model Goodness of fit
   # Posterior predictive distributions of χ2 discrepancy: assess model fit using χ2 discrepancy
    for ( j in 1:5) {
    for( i in 1 : N) {
    # Compute χ2 statistic for observed data
    Eval[i, j] <- p[i, j] * Incidence[i, j];       # Expected notification using model parameters
    E[i, j] <- pow((y[i, j] - Eval[i, j]) , 2) / (Eval[i, j] + 0.5);     		
  # generate replicate (simulated) data and compute χ2 statistic for them		
    y.new[i, j] ~ dbin(p[i, j], Incidence[i, j]);   #generate notification  using the model
    E.new[i,j] <- pow((y.new[i,j] - eval[i, j]), 2) / (eval[i,j]+ 0.5)
     }       
    }
    fit <- sum(E[ , ])
    fit.new <- sum(E.new[, ])
    bpv <- step(fit.new - fit);   # Bayesian p-value
    }
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sink()
