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Alternatives to DP: Pitman-Yor processes

@ Pitman-Yor Processes are also known as Two-parameter
Poisson-Dirichlet Processes.

@ Chinese restaurant representation:

P(n™ customer sit at table k, 1 < k < K) = 29

P(n" customer sit at new table) = £49
where0 < d<1anda > —d.

@ When d = 0 the Pitman-Yor process reduces to the DP.



Pitman-Yor processes

@ Two salient features of the Pitman-Yor process:
@ With more occupied tables, the chance of even more tables

becomes higher.
o Tables with smaller occupancy numbers tend to have lower chance

of getting new customers.
@ The above means that Pitman-Yor processes produce Zipt’s Law
type behaviour.
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Pitman-Yor processes

Draw from a Pitman-Yor process
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Stick-breaking contraction for PY processes

@ We can relax the priors on 3 in the stick-breaking construction:

o] k-1
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k=1 =1
o, ~H Bk ~ Beta(a, by)

® Wegetthe DPif ay =1, by = .
@ We get the Pitman-Yor processif a, =1 —d, by = oo + kd.
@ To ensure that ;= , mx = 1, we need [ to not go to 0 too quickly:

> mc=1 almostsurelyiff > log(1+ ak/by) = oo
k=1 k=1



Two group DDP

» One possibility for a two group DDP is to let

Fly[x) = D muNi s 7 )
h=1

Hin  ~ 7T5,u0h +(1— 7T)55hv
Hon N(N7O-;21,)7/8h ~ N(Mﬁ,(f%),

» One can test for equality of distributions.



