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Abstract

Many clustering algorithms have been proposed in re
cent years. Most methods operate in an iterative man
ner and aim to optimize a specific energy function. We
pres~nt an algorithm that directly find., a set of C1l1S

ter centers based on an analysis of the distribution of
patterns in the local neighborhood of each potential
duster center through the use of so-called Neighbor
grams. In addition this analysis can be carried out
in several feature spaces in parallel, effectively finding
the optimal set of features for each duster indepen
dently. We denlOnstrate how the algorithm works on
an artificial data set and show its usefulness using a
well-known benchmark data set.
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1 Introduction

Clustering has been one of the most used methods for
the analysis of large data sets over the past decade [1].
Most algorithms attempt to find an optimal set of dus
ter centers byadjusting their position and size itera
tively, through subsequent small adjt.lstments of the
parameters. Many variants of such algorithms exist,
the most prominent example is probably Kohonen's
Linear Vector Quantization [2]. Many variants using
imprecise notions ofcluster membership have also been
proposed [3].

Adjusting the duster parameters iteratively (usu
ally by means of a gradient descent procedure) makes
much sense in the case of vast amounts of data for
positive and negative examples. Approaches that try
to find duster centers more directly have also been
proposed; many examples can be found in algorithms
that train local basis function networks, such as a con
structive training algorithm for Probabilistic Neural
Networks [4]. This algorithm iterates over the training
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instances and whenever it needs a new cluster to model
a newly encountered pattern, a new duster center is
introduced at its position. Such an approach depends
on the order of training examples and is therefore not
guaranteed to find an optimal set of cluster centers
either.

However, if the data set is highly skewed and the
focus of the analysis aims to extract a model that ex
plains the minority dass with respect to all other ex
amples, a more direct approach can be taken. Such
data is available in many applications, a promient ex
ample is drug discovery research where the focus lies on
the identification of few promising active compounds
in a vast collection of available chemic!J,1 structures
that mostly show no activity or are otherwise regarded
as useless.

In this paper we describe an algorithm that finds an
optimal set of cluster centers directly by computing so
called Neighborgrams for each positive example. These
neighborgrams summarize the' distribution of positive
and negative examples in the vicinity of each positive
example. We can then extract the set of best clus
ter centers from the set of neighborgrams, according
to some optimality criterion. The algorithm relies on
the fact that the class of interest (the positive exam
pies) has a reasonably small size (usually up to several
thousand examples), whereas the opposing examples
can be as numerous as desired.

In addition we describe an extension of this algo
rithm to find clusters in parallel universes. This be
comes enormously useful in cases where different ways
to describe entities exist. In drug discovery, for exam
pie, various ways to describe moleeules are used and
it is often unclear, which of these descriptors are op
timal for any given task. It is therefore desirable if
the clustering algorithm does not require that a cer
tain descriptor is chosen a-priori. Clustering in par
allel universes solves this problem by finding cluster
centers in these different descriptors spaces, in effect
parallelizing feature (space) selection with clustering.
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