
The	   Poisson	   gamma	   belief	   network	   (PGBN)	   is	   proposed	   to	   infer	   a	  
mul<layer	  representa<on	  of	  high-‐dimensional	  count	  vectors.	  

Ø 	  The	  PGBN	  factorizes	  each	  of	  its	  layers	  into	  the	  product	  of	  a	  connec<on	  
weight	  matrix	  and	  the	  nonnega<ve	  real	  hidden	  units	  of	  the	  next	  layer.	  
	  

Ø The	  PGBN’s	  hidden	  layers	  are	  jointly	  trained	  with	  an	  upward-‐downward	  
Gibbs	  sampler.	  

Ø The	   gamma-‐nega<ve	   binomial	   process	   combined	   with	   a	   layer-‐wise	  
training	  strategy	  allows	  the	  PGBN	  to	  infer	  the	  width	  of	  each	  layer	  given	  a	  
fixed	  budget	  on	  the	  width	  of	  the	  first	  layer.	  

Ø Example	  results	  illustrate	  interes<ng	  rela<onships	  between	  the	  width	  of	  
the	  first	   layer	  and	   the	   inferred	  network	   structure,	   and	  demonstrate	   that	  
the	   PGBN	   can	   add	   more	   layers	   to	   increase	   its	   performance	   gains	   over	  
Poisson	  factor	  analysis.	  
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Corollary 2.	  With 	   	  	   	   	   	   	  	   	   	   	  	  ,	  we	  can	  propagate	  the	  latent	  
counts	  	  	  	  	  	  	  	  	  of	  layer	  t	  upward	  to	  layer	  t	  +	  1	  as	  

q ProjecIng	  and	  ranking	  latent	  factors:	  

Projection of the factors of layer t : 

Weights of the factors of layer t : 

q A	  Tree	  related	  to	  “Turkey”	  


