S2: WinBUGS Models
Model without smoothing:
model {
  for (i in 1:N) {
[bookmark: _GoBack]    y[i] ~ dpois(RR[i])
    RR[i] <- E[i] * exp(eta[i])
    eta[i] <- alpha + epsilon[i] + beta * x[i]
    epsilon[i] ~ dnorm(0, tau.epsilon)
  }
  alpha ~ dnorm(0, 0.01)
  tau.epsilon <- pow(sigma.epsilon, -2)
  sigma.epsilon ~ dnorm(0, 0.1)I(0,)
  beta ~ dnorm(0, 0.01)
}
Model with smoothing:
model {
  for (i in 1:N) {
    y[i] ~ dpois(RR[i])
    RR[i] <- E[i] * exp(eta[i])
    eta[i] <- alpha + gamma[i] + epsilon[i] + beta * x[i]
    epsilon[i] ~ dnorm(0, tau.epsilon)
  }
  alpha ~ dnorm(0, 0.01)
  gamma[1:N] ~ car.normal(adj[], weights[], num[], tau.gamma)
  tau.gamma <- pow(sigma.gamma,-2)
  sigma.gamma ~ dgamma(3, 1)I(0.00001,)
  tau.epsilon <- pow(sigma.epsilon, -2)
  sigma.epsilon ~ dnorm(0, 0.1)I(0,)
  beta ~ dnorm(0, 0.01)
}

