Beta-Negative Binomial Process and Exchangeable Random Partitions for Mixed-Membership Modeling

Mingyuan Zhou

Department of Information, Risk, and Operations Management, McCombs School of Business
The University of Texas at Austin, Austin, TX, USA

Introduction Exchangeable Cluster f(z,m|r,7,c) = 7 e _'70;"’(”"") —vl Ky -I‘Ig?.i)l‘(c:r-)) 1. F(?_J'(k-f-)rj)-
ol . ) lmJ' — i CTN.pTT. J— T A
The integer-valued beta-negative binomial process (BNBP) Probability Function: =
employed to partition a count vector into a latent column- ]o" kKJ1 [Frgn &) (ctr.) H 1 F('rl’_"jk rj)]
. .. . . . — .
exchangeable random count matrix. The paper makes the Exchangeable Partition f(zlm,r,v0,c) = K,o=1m3° (etnptr) 27 (73) ( )
: : : : 1F P m. K’ TI'(n.g)C(ctr.) y1J Tnjpr+r;
following contributions: Probability Function: > K=l T S n—m | P TRV szl n.,j!r‘(rj)
»An exchangeable partition probability function (EPPF) for Prediction Rule Simulated Exchangeable Random Partitions
mixed-membership modeling is proposed. _@n=r /el — _ ©r=100

-l =k o= PN
N =k b

—
N

—Jt , __ —Jt,
c+nkj+r (n +r;), fork=1,...,K;”;

ri, if k= K;7" + 1.

»The prediction rule to simulate the exchangeable random
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partitions for grouped data governed by the BNBP is derived.
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>A fully collapsed Gibbs sampler, with closed-form update e T @ W T

equations for model parameters, is constructed.

»The BNBP topic model is shown to converge fast, mix well, and Mixed-Membership Modeling

provide state-of-the-art prediction performance when a compact
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Beta Negative Binomial Process

Parameter Inference ;
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