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A. Variational objective expansion

L(q) = Eq[log p(w|z,φ)] + Eq[log p(z|π)] + Eq[log p(π|αβ)] + Eq[log p(φ|η)]

+ Eq[log p(β|γ)]− Eq[log q(z|ϕ)]− Eq[log q(π|θ)]− Eq[log q(φ|λ)]
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The form of the stick-breaking prior (line 5 in equation 2) comes from performing a change of
variables from stick-breaking proportions to stick-breaking weights, and truncating the model at K
components. The Tk are tail sums, and are defined

Tk = 1−
k−1
∑

l=1

βl.

See the appendix of [15] for a complete derivation.
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