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Abstract Gene function prediction is a complex multilabel classification problem with sev-
eral distinctive features: the hierarchical relationships between functional classes, the pres-
ence of multiple sources of biomolecular data, the unbalance between positive and negative
examples for each class, the complexity of the whole-ontology and genome-wide dimen-
sions. Unlike previous works, which mostly looked at each one of these issues in isolation,
we explore the interaction and potential synergy of hierarchical multilabel methods, data
fusion methods, and cost-sensitive approaches on whole-ontology and genome-wide gene
function prediction. Besides classical top-down hierarchical multilabel ensemble methods,
in our experiments we consider two recently proposed multilabel methods: one based on the
approximation of the Bayesian optimal classifier with respect to the hierarchical loss, and
one based on a heuristic approach inspired by the true path rule for the biological functional
ontologies. Our experiments show that key factors for the success of hierarchical ensem-
ble methods are the integration and synergy among multilabel hierarchical, data fusion, and
cost-sensitive approaches, as well as the strategy of selecting negative examples.
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1 Introduction

Multilabel learning (see, e.g., Tsoumakas and Katakis 2007 for a review) is an emerging
thread in machine learning research, as witnessed by the number of recent papers and work-
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