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Abstract

Background: The concept of depth induces an ordering from centre outwards in multivariate data. Most
depth definitions are unfeasible for dimensions larger than three or four, but the Modified Band Depth
(MBD) is a notable exception that has proven to be a valuable tool in the analysis of gene expression
data. However, given a notion of depth, there exists no straight forward method to derive a depth-based
similarity or dissimilarity measure between observations to be used in standard tasks such as clustering
or classification. Results: We propose a methodology to assess a data-driven (dis)similarity between two
observations, taking advantage of the bands used in the computation of the MBD. To that end, we build
binary vectors associated to each observation to compute the number of times each coordinate is located
between the limits of the intervals defined by all possible bands in the set. Those vectors and their
Boolean products are used to derive contingency tables from which standard similarity indices can be
calculated. Our approach is computationally efficient and can be applied to bands formed by any number
of observations from the data set. Conclusions: We have evaluated the performance of several similarity
indices with respect to that of the Euclidean distance, used as benchmark, in standard clustering and
classification techniques in a variety of simulated and real data sets. Our experiments show that the
technique for deriving such measures is very promising, with some of the selected indices outperforming
the Euclidean distance. The use of the method is not restricted to these, the extension to other similarity
coefficients being straight-forward.
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