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Application 3: Inference on Grouped data
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Example 1: Clustering of groups of documents sharing

common topics

@ Share topics across documents in a collection, and across
different collections.

@ More sharing within collections than across.

@ Use DP mixture models as we do not know the number of topics a
priori.
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Example 2: Modeling populations sharing haplotypes

@ Individuals inherit both ancient haplotypes dispersed across
multiple populations, as well as more recent population-specific
haplotypes.

@ Sharing of haplotypes among individuals in a population, and
across different populations.

@ More sharing within populations than across.

@ Use DP mixture models as we do not know the number of
haplotypes.




Hierarchical DP
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@ A hierarchical Dirichlet process:
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GO ~ DP(O[(LH)
Gy, Go|Gg ~ DP(a, Gy)

©
<)

@ Extension to deeper hierarchies is
straightforward.
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Hierarchical DP

@ Making Gy discrete forces shared cluster between G; and Go
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Stick-breaking for HDP

» We shall assume the following HDP hierarchy
GO ~ DP(’% H)
Gj | Go ~ DP(«, Gp)

» The stick-breaking construction for the HDP is

Gy = Zﬂok%k, ¢~ H
k=1

k-1
mok = Bok [[(1—Bos),  Box ~ Beta(1,7)

I=1

G o~ > Tikds, bk~ H
k=1

k—1 k

Tk = 7TJ/-k H(l — 7TJ/-/), 7TJ'-k ~ Beta(amgk, a(1 — ZTFO/))
1=1 I=1
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