
Computation of 𝑷 𝒖𝒑 𝒖𝒈

First compute 𝑃 𝑣 𝑢 using Bayes rule,

𝑃 𝑣 𝑢 =
𝑃 𝑢 𝑣 𝑃 𝑣

𝑃 𝑢

𝑃 𝑣 𝑢 ∝ 𝑁 𝑢 𝑣, 𝐼 𝑁 𝑣 0,Ψ

𝑃 𝑣 𝑢 = 𝑁 𝑣 I + Ψ−1 −1𝑢, I + Ψ−1 −1

Reference [5]  explains how to find mean and variance of gaussian formed by product of gaussian.

Since 𝑢𝑝 and 𝑢𝑔 are conditionally independent given 𝑣

𝑃 𝑢𝑝 𝑢𝑔 = න𝑃 𝑢𝑝, 𝑣 𝑢𝑔 𝑑𝑣

= න𝑃 𝑢𝑝 𝑣, 𝑢𝑔 𝑃 𝑣 𝑢𝑔 𝑑𝑣

= න𝑃 𝑢𝑝 𝑣 𝑃 𝑣 𝑢𝑔 𝑑𝑣

𝑃 𝑢𝑝 𝑢𝑔 = 𝑁 𝑢𝑝 𝑰 + Ψ−1 −1 𝑢𝑔, 𝑰 + 𝑰 + Ψ−1 −1)


