
Exercise: ELBO for GMMs

(Source: Exercise 10.16 of (?).).
Consider VBEM for GMMs. Show that the lower bound has the following form

L = E [ln p(x|z,µ,Λ)] + E [ln p(z|π)] + E [ln p(π)] + E [ln p(µ,Λ)]

− E [ln q(z)]− E [ln q(π)]− E [ln q(µ,Λ)] (1)

where

E [ln p(x|z,µ,Λ)] = 1/2
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(2)

E [ln p(z|π)] =
∑
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rnk ln π̃k (3)

E [ln p(π)] = lnCdir(α0) + (α0 − 1)
∑
k

ln π̃k (4)
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}
(5)

E [ln q(z)] =
∑
n

∑
k

rnk ln rnk (6)

E [ln q(π)] =
∑
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(αk − 1) ln π̃k + lnCdir(α) (7)
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∑
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(8)

where

ln Λ̃k , E [ln |Λk|] (9)

ln π̃k , E [lnπk] (10)
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