Random Effects Model or Bayesian Hierarchical Analysis of Variance

Data:

x_{ij} ∼ N(μ_i, 1 τ ) for i = 1, . . . , I and j = 1, . . . , n_i .

l(μ, σ|X) ∝ − τ 2 I∑ i=1 n_i∑

j=1 (x_{ij} − μ_i)^2

Priors:

π(μ_i|ψ, ω) ∼ N(ψ, 1 ω ) π(ψ) ∼ N(1, 1) π(τ) ∼ Γ(1, 1) ∝ exp(−τ) π(ω) ∼ Γ(1, 1)

P (μ, ψ, τ, ω|X) ∝ τ^{n/2} exp − τ 2 ∑ i ∑ j (x_{ij} − μ_i)^2

× ω^{I/2} exp ( − ω 2 ∑ i (μ_i − ψ)^2 ) e^{−(ψ−1)2/2}e^{−τ} e^{−ω}

μ_i|− ∝ exp − τ 2 ∑ j (x_{ij} − μ_i)^2 − ω 2 (μ_i − ψ)^2

∼ N ( τ ∑_{ni}

j=1 x_{ij} + ωψ τn_i + ω , 1 τn_i + ω )

ψ|− ∝ exp ( − ω 2 ∑ i (μ_i − ψ)^2 − 1 2 (ψ − 1)^2 )

∼ N ( ω ∑ i μ_i + 1 ωI + 1 , 1 ωI + 1 ) τ|− ∝ τ^{n/2} exp

−τ − τ 2 ∑ i ∑ j (x_{ij} − μ_i)^2

∼ Γ 1 + n 2 , 1 + 1 2 ∑ i ∑ j (x_{ij} − μ_i)^2

ω|− ∝ ω^{I/2} exp ( −ω − ω 2 ∑ i (μ_i − ψ)^2 )

∼ Γ ( 1 + I 2 , 1 + 1 2 ∑ i (μ_i − ψ)^2 )

MCMC

• Update each parameter with a Gibbs step • Cycle through all parameters for each MCMC iteration

mcmcanova.c