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In -omics data, dimensionality is one of the main problems to deal with. Selecting and
combining only the real predictive biomarkers allows to improve performances and inter-
pretability of the results, omitting the noise caused by irrelevant features. Penalization
techniques permit to achieve this aim, searching the feature selection space and the learning
algorithm parameter space at the same time, returning a sparse solution. We propose PYE,
the Penalized Youden Index Estimator, a method that combines Youden Index estimator
and penalization techniques. PYE can select and combine biomarkers at the same time in a
high-dimensional context, identifying also the optimal cut-off point. The performances of the
proposed PYE classification framework where tested on different types of -omics datasets.
Our method showed top results in both selection and combination, with a significant gain
compared to some benchmark competitors.
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