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A. Variational objective expansion

Lq) =  Eqllogp(wlz, @)] + Eqllog p(z|m)] + Eq[log p(m|a)] + Eq[log p(¢|n)]
+ Eq[log p(B]7)] — Eq[log q(z|)] — Eq[log g(7]0)] — Eq[log g(p|N)]
D W oo
= D> Y nuw() Egll(zjw = k)Eq[log ¢
j=1w=1 k=1

+
WE
M% i

nw(j)Eq [H(ij = k)]Eq [log W.jk]

<.
Il
—

ZlogF afr) + Z afy —1)E 10gﬁjk]}

logT(Wn) — WlogT'(n +Z -1E 10g¢kw]}

<.
Il
—

+ +
M 1=
/—/H/—’)_‘H g
®
,1

~
Il
—

+

—N—

Klogy+ (v —1)logTx 41 — Zlong}

M
M=
NE

R Eqll(z0 = k)]0 Ey1(z5 = k)]

<.
Il
-
g
I
-
~
Il
-

{logl" <Z€7k> Zlogl" I +Z (05 — DE 1og7r7k]}
{lOgF Z)\kw Zlogl—‘ Akw + Z )\kw - log (bkw]}

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 T}, are tail sums, and are defined

k—1
T, = 1—251.
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See the appendix of [15] for a complete derivation.



