
Exercise: Variational EM for binary FA with sigmoid link

Consider the binary FA model:

p(xi|zi,θ) =

D∏
j=1

Ber(xij |σ(wT
j zi + βj)) =

D∏
j=1

Ber(xij |σ(ηij)) (1)

ηi = W̃z̃i (2)

z̃i , (zi; 1) (3)

W̃ , (W,β) (4)

p(zi) = N (0, I) (5)

Derive an EM algorithm to fit this model, using the Jaakkola-Jordan bound to the logistic function

σ(x) ≥ σ(ξ) exp
[
(x− ξ)/2− λ(ξ)(x2 − ξ2)

]
(6)

where ξ is a variational parameter.
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