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Abstract. This work proposes a simple way to improve a clustering algo-
rithm. The idea is to exploit a new distance metric called the “Euclidian
Commute Time” (ECT) distance, based on a random walk model on a
graph derived from the data. Using this distance measure instead of the
usual Euclidean distance in a k-means algorithm allows to retrieve well-
separated clusters of arbitrary shape, without working hypothesis about
their data distribution. Experimental results show that the use of this
new distance measure significantly improves the quality of the clustering
on the tested data sets.

1 Introduction

In clustering, the data distribution has an important impact on the classification
results. However, in most clustering problems, there is few prior information
available about the underlying statistical model, and the decision maker must
make some arbitrary assumptions. For instance, the k-means algorithm, in its
basic form, can fail on data sets containing clusters of arbitrary or even non-
convex shape, even if they are well-separated.

In this work, we propose the use of a new distance measure, the Euclidean
Commute Time distance (ECT distance, see reference [11] and [12]), in order
to improve the clustering performance. The ECT distance is based on a random
walk model on a graph derived from the data. More precisely, the ECT distance
is a distance measure between the nodes of a weighted graph and presents the
interesting property of decreasing when the number of paths connecting two
nodes increases or when the “length” of any path decreases, which makes it
well-suited for clustering tasks.

At first sight, the proposed method seems similar to the classical “shortest
path” distance on a graph (also called Dijkstra or geodesic distance [2]). Actually
our distance metric differs about the fact that it takes the connectivity between
nodes into account: Two nodes are “close” according to this distance if they
are highly connected. Notice that the idea of exploiting random walks concept

*Michel Verleysen is a Senior Research Associate of the F.N.R.S.

317



ESANN'2005 proceedings - European Symposium on Artificial Neural Networks
Bruges (Belgium), 27-29 April 2005, d-side publi., ISBN 2-930307-05-6.

318





















