ComE+ - derivations

Based on ¢(W, K'), we can formally define the truncated generative process of ComE+ as:

qu,l,wkg(ﬂ'k) DT~ B(Vk 1LYk2), for k=1,.. K;
Gz, (V) N(tp, 1), fork=1,.., K;
B, (351 2,;1 ~W(B; ' ¢ep), fork=1,.., K;

qe,(z) 2 ~ Multi(§;), fori=1,..|V].

Then, for inference we define Og"mE*, as:
05 E (@, q) = — £ (Eq[log p(W, ®|p, v)] — E,[log q(W, K)))
_%(Zzozl ( [10gp(7'(1€|p)] [IOg Ay 1, ’Yk2(7Tk>])
+ 220:1 (]Eq[logp( k)] Eq[log qr, (vak)])
+ 30y (Bgllog p(E,v)] — Eqllog gs, e (5,1)])
+ 3 (Eqflog p(zi|m)] — Eqyllog ge, (2:)])
+ Y Byllog p(ehilp..., 2,)])
Finally, we derive the updates for each variational parameter in ¢(WV, K) as
= 1 + Z|V| gl k>
=p+ Z‘VI Zg =k+1 é’t])
T — (I+B,;1ck SIVI g, k) (B i SV @k(ﬁ)
By, = (ZLZ'I Sk + 1) I+ lell Cin(p; — i) (p; — Ti)7,
Ck:2—|-V—|—E|V| gzk
ik X oAk 7k,2)+ 05 (Vj,l7’Yj,2)+Eq[10gp(¢i‘Zi:k)]7

where we define A(7,1,%2) = ¥(7,1) — V(91 + Yi2), given U(-) as a digamma function.
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