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Based on the paper:
“Bayesian Cluster Analysis: Point Estimation and Credible Balls”
by Sara Wade and Zoubin Ghahramani
appeared on Bayesian Analysis in 2018....

...with discussion!

Clara Grazian (Chieti-Pescara) OBayes2019 29 June 2019 2/14



The approach

The method proposed in Wade & Gharamani (2018) has the goal of
proposing summary estimates (both point and interval estimates) about
the partitions in an inifinite mixture by using (for example) the standard
Dirichlet Process prior.

@ Estimation is proposed within a decision-theoretic context, by using
the Binder's loss and the variation of information (VI) loss.

@ The first part of the paper is a review of Meila [2007], about the
properties of these two loss functions in the setting of clustering

@ Credible balls and point estimates are proposed

o A greedy search algorithm is applied in order to investigate the
huge partition space
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Some points already discussed

@ the bounds may consist of more than one partition (but in practice,
this rarely happens) (Monni)

@ other definitions of the balls are possible: HPD (Friel and Rastelli),
“frequentist”, entropy (Nipoti and Shen)

@ alternatives to the greedy search algorithm: Rastelli & Friel [2017]
propose an algorithm which does not need any likelihood
approximation

© other applications: finite mixture models ( Friiwirth-Schnatter, Griin,
and Malsiner-Walli) or DAGs ( Castelletti and Peluso)
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“It's the question that drives us”

1) What is the relationship between
estimation of the number of clusters

and
estimation of the partition

in the decision-theoretic approach?
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The galaxy dataset
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The question in mind

Until the 90s, it was believed that the galaxy consisted of two stellar
populations (the disk and the halo).

At a certain point, someone hypothesized that there are three stellar
populations, (the thin disk, the thick disk and the halo) distinguished by
their

@ spatial distributions
@ velocities

@ metallicities

These theories are important because it has different implications in the
formation of the Galaxy.

The question is always central clustering: examples in genomics
[Armstrong et al., 2001] or networks [Tangari et al., 2019]
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In overfitted mixtures, it is necessary to define a prior distribution on the
mixture weights with certain characteristics [Rousseau & Mengersen, 2011]

Jeffreys prior and K =10
[Grazian & Robert, 2018]
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When K is unknown

When the number of components is considered unknown and has its own
prior distribution, some conservativeness is welcome
[Grazian, Villa & Liseo, 2018], [Nobile, 2004]
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Nonparametric estimation based on VI loss
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(a) Binder’s loss: 7 clusters (b) VI: 3 clusters

Figure 10: Galaxy example: optimal clustering estimate with color representing cluster
membership for Binder’s loss and VI, with correspondingly colored stars and bars along
the x-axis representing the posterior mean and variance within cluster.
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What happens with other priors?
Gnedin [2010], Bassetti, Casarin & Rossini [2018]
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Applications

A standard question practitioners ask is:

Are these two observations in the same cluster?
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What is the questions answered by using the VI loss?
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Thanks!
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