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Mixture Models From Static to Dynamic

Document modeling

Financial analysis

Image understanding

How to do mixture modeling 

in response to changes?



Dynamic mixture modelObserved processes

Dynamic M ixture Models

new modes emerge

current modes exit

modes evolve

Creation of  new 

components

Removal of  existing 

components

Variation of  component 

parameters



Dirichlet Processes

Mixture Models

Finite mixture model (FMM): pre-specified number of  

components. (see Everittand Hand, 1981)

Dirichlet process mixture model (DPMM): allows indefinite 

number of  mixture components. (see Rasmussen, 2000, and Neal, 2000)
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From DP to Dependent DP

Extend DPMM to model a dynamic process
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Central Problem: introduce dependencybetween Dirichlet processes.

Important to maintain the property of  being marginal DP.



Why a New Approach?

Related work

Single-p DDP (McEachern, 99)

Time-sensitive DP (Zhu and Lafferty, 05)

Hierarchical DP (Tehet. al, 06)

Dynamic HDP (Renet. al, 08)

Generalized Pólya Urn (Caron et. al, 07) 

Recurrent CRP (Ahmed and Xing, 08) 

�›�'�'�3�� (Griffin and Steel, 06)

Local DP (Chung and Dunson, 09)

Spatially normalized Gamma 

processes (Raoand Teh, 09)

Can add new 

components

Can remove  

components

Allow 

parameter 

variation

Be DP 

marginally


