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Abstract: Statistical inference based on the cluster weighted model often requires some subjective
judgment from the modeler. Many features influence the final solution, such as the number of
mixture components, the shape of the clusters in the explanatory variables, and the degree of
heteroscedasticity of the errors around the regression lines. Moreover, to deal with outliers and
contamination that may appear in the data, hyper-parameter values ensuring robust estimation are
also needed. In principle, this freedom gives rise to a variety of “legitimate” solutions, each derived
by a specific set of choices and their implications in modeling. Here we introduce a method for
identifying a “set of good models” to cluster a dataset, considering the whole panorama of choices.
In this way, we enable the practitioner, or the scientist who needs to cluster the data, to make an
educated choice. They will be able to identify the most appropriate solutions for the purposes of their
own analysis, in light of their stability and validity.
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1. Introduction

One of the most fundamental problems tackled in data mining is clustering. A
plethora of algorithms, procedures, and theoretical investigations have been developed in
the literature to identify groups in data. Several monographs have been published on the
topic, to cite a few excellent ones we suggest [1-3], among many others. Applications can
be found in virtually every possible area, spanning from bioinformatics, marketing, image
analysis to text and web mining.

Clustering is the “art” of decomposing a given data set into subgroups, where ob-
servations are as similar as possible within clusters, while being the most heterogeneous
between them. Apart from this informal description, however, there is no universally
appropriate unique formalism, algorithm, and/or evaluation measure for clustering. The
very same definition of cluster and, as a consequence, the most appropriate clustering
procedure, heavily depends on the application at hand and on the (subjective) rationale
defining similarity between units. These considerations can be subsumed by saying that
clustering per se is an ill-posed problem, where the number of clusters, their shape, and
their parameters depend, in general, on a multiplicity of choices made by the modeler.
We refer the interested reader to the thought-provoking work in [4] for a deeper discus-
sion on the topic. A complementary point of view on this regard stems as well from the
machine learning community, where the stability of clustering solutions has been treated
in a principled way in [5,6]. All in all, only in a few cases there is no ambiguity on a
partitioning solution.
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