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Abstract. This article discusses the Wade and Ghahramani’s (2017) paper on
a new estimator for clustering structures based on the variation of information
(VI) metric. The present discussion focuses on the estimation of concentration
parameter of the Dirichlet process. In estimating the clustering structure, the
concentration parameter is integrated out and the marginal posterior distribution
of the random partition is used to evaluate the posterior loss. Here we propose to
use the optimal VI for model selection.
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1 Introduction

The authors are to be congratulated on their excellent intuition, which has culminated
in the development of a new Bayesian point estimator for clustering structure which
can find applications in many Bayesian nonparametrics studies. Their Bayesian ap-
proach to clustering estimation is inspired by the paper of Meila (2007). The proposed
model provides an alternative to the Dahl (2006) method widely used in the Bayesian
nonparametric literature.

In the application to the galaxy data we assume the same DP mixture model as in
equation (5) of the paper and the same prior setting py = Z, ¢ = 1/2, a = 2 and b = 5.
Instead of estimating @ we assume the concentration parameter o takes values in the
finite set A = {a,...,a,} and for each element «; of this regular grid we evaluate the
partition posterior distribution p(c|yi.n, ;) given by

p(clyr.n, ;) Mam ﬁf(n ym(y;)
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where m(y;) is the marginal likelihood of the observations in the j-th partition. For
each value of & € A we run the Gibbs sampler as in the algorithm 8 of Neal (2000) and
find the optimal value of the VI criterion at o (VIC,,) as

VIC, = min / L(c, ¢)p(c|y1.n, a)de.
c .
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c VIC, VI
a=05a=1|a=1>5
1/2 0.61 0.72 0.83 0.74
1/10 0.23 0.32 0.41 0.29

Table 1: Optimal VIC,, for o € {0.5,1,1.5} and different values of c.

The VIC,, obtained are given in Table 1 for o € {0.5,1,1.5}. The optimal VI value with «
integrated out, using a Ga(1, 1) prior, is reported in the last column. The minimumVIC,,
is attained for @ = 0.5 and it is always smaller than the integrated VI. The result
suggests the VIC, is favoring smaller values of the concentration parameter.

2 Conclusion

In their paper, the authors sketch a number of possible extensions. We would suggest as
further research line also the combination of posterior clustering probabilities obtained
from the different models. It is clear that this is an exciting and stimulating work. We
are therefore very pleased to be able to propose the vote of thanks to the authors for
their work.
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