
The	
   integer-­‐valued	
   beta-­‐nega1ve	
   binomial	
   process	
   (BNBP)	
   is	
  
employed	
   to	
   par11on	
   a	
   count	
   vector	
   into	
   a	
   latent	
   column-­‐
exchangeable	
   random	
   count	
   matrix.	
   The	
   paper	
   makes	
   the	
  
following	
  contribu1ons:	
  
	
  
Ø An	
   exchangeable	
   par11on	
   probability	
   func1on	
   (EPPF)	
   for	
  
mixed-­‐membership	
  modeling	
  is	
  proposed.	
  	
  

Ø The	
   predic1on	
   rule	
   to	
   simulate	
   the	
   exchangeable	
   random	
  
par11ons	
  for	
  grouped	
  data	
  governed	
  by	
  the	
  BNBP	
  is	
  derived.	
  

Ø A	
   fully	
   collapsed	
   Gibbs	
   sampler,	
   with	
   closed-­‐form	
   update	
  
equa1ons	
  for	
  model	
  parameters,	
  is	
  constructed.	
  	
  

Ø The	
  BNBP	
  topic	
  model	
  is	
  shown	
  to	
  converge	
  fast,	
  mix	
  well,	
  and	
  	
  
provide	
  state-­‐of-­‐the-­‐art	
  predic1on	
  performance	
  when	
  a	
  compact	
  
representa1on	
  of	
  the	
  corpus	
  is	
  desired.	
  

Beta-­‐Nega(ve	
  Binomial	
  Process	
  and	
  Exchangeable	
  Random	
  Par((ons	
  for	
  Mixed-­‐Membership	
  Modeling	
  
Mingyuan	
  Zhou	
  

Department	
  of	
  Informa(on,	
  Risk,	
  and	
  Opera(ons	
  Management,	
  McCombs	
  School	
  of	
  Business	
  
The	
  University	
  of	
  Texas	
  at	
  Aus(n,	
  Aus(n,	
  TX,	
  USA	
  

Introduc(on	
  

Model	
  and	
  Inference	
  

q 	
  Beta	
  Nega(ve	
  Binomial	
  Process	
  

Augmented	
  representa1on:	
  

q Group	
  size	
  dependent	
  mixture	
  model	
  

Condi1onal	
  Likelihood:	
  

Exchangeable	
  Cluster	
  
Probability	
  Func1on:	
  

Exchangeable	
  Par11on	
  
Probability	
  Func1on:	
  

Mixed-­‐Membership	
  Modeling	
  

Predic(on	
  Rule	
   Simulated	
  Exchangeable	
  Random	
  Par((ons	
  

q 	
  BNBP	
  Topic	
  Model	
  

q 	
  Parameter	
  Inference	
  

q 	
  HDP-­‐LDA	
  Collapsed	
  Gibbs	
  Sampler	
  

q 	
  BNBP	
  Collapsed	
  Gibbs	
  Sampler	
  


