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Dirichlet Process Prior
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Two ways to model rate heterogeneity

site-specific rates
each site assigned to 1 

of 3 rate categories

mixture model
each site has probability 
1/3 of being in each of 
the 3 rate categories

1 site1 site

Dirichlet process priors provide a third option...
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Lartillot and Philippe (2004)

Dirichlet Process Priors

Huelsenbeck et al. (2006)

Ané et al (2007)

PhyloBayes 
http://www.atgc-montpellier.fr/phylobayes 

BUCKy 
http://www.stat.wisc.edu/~ane/bucky/ 

Huelsenbeck and Suchard (2007)

http://www.atgc-montpellier.fr/phylobayes
http://www.atgc-montpellier.fr/phylobayes
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Imagine you have a collection of objects (e.g. sites) 
labeled A, B, C, ...

B can either be added to A’s group or form its own group

The parameter α determines the propensity for forming a 
new group

Dirichlet Process Prior
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The third object C can either be 
added to an existing group...

...or form its own group
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After all objects have been 
considered, you can follow 
paths to determine 
the probability of 
different final 
configurations

Remember that 
this is a prior, so  
the data have a 
(usually big) say in how 
many clusters there are and 
what parameter values are assigned to 
                              each cluster.
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Small values 
favor few, 
large groups
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Larger values 
favor more 
groups
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Expected Number of Groups

For example, if n = 3 and 𝜶 = 1:



Paul O. Lewis ~ Phylogenetics, Spring 2026

Restaurant Analogy




