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In a clustering problem we have a collection of individuals (the sample) which must be classified
into mutually exclusive categories. In general we are uncertain about the number of categories,
and their precise nature. The parameter of interest is the sample partition, - the partition of the
label set of the sample induced by classifying the individuals correctly into mutually exclusive
categories. From a Bayesian perspective we are interested in the posterior distribution of the
sample partition, given all the available data. Various Monte Carlo methods are available for
sampling from the posterior distribution of the sampling partition.
Since the size of the (discrete) parameter space P (S) (the set of all partitions of the label
set S) grows very rapidly with the size n = |S| of the sample, it is only in cases where n is
small, that a probability distribution over the space P (S) can be visualised in its entirety. As
a consequence, if many of the individuals in the sample are difficult to classify, then there will
be many plausible partitions, each one having an individually low posterior probability. So,
regions where the probability is elevated will be difficult to identify. This visualisation problem
has received surprisingly little attention.
Here we approach the problem of visualisation of a (posterior) probability distribution on P (S),
by constructing a sequence of nested credible sets on P (S), - always of some special type
which can be readily comprehended and visualised. We show how simple hierarchical clustering algorithms arise naturally as procedures for constructing these sequences of nested credible sets. In this way we establish a straightforward Bayesian interpretation for the hierarchical
clustering algorithms.
These methods will be illustrated using clustering problems in population genetics, where the
data consists of the genotypes of the individuals in the sample, at multiple genetic markers.
Markov chain samplers are available for the Bayesian discovery of populations of origin, for individuals sampled from an outcrossing species [1, 2]. A Markov chain sampler is also available
for the Bayesian discovery of selfing lines, among individuals sampled from a partially selfing
species [3]. We will use our clustering algorithms to process the output from these Markov
chain samplers.
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