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The receiver operating characteristic curve is a popular graphical method frequently used in order to

study the diagnostic capacity of continuous markers. It represents in a plot true-positive rates

against the false-positive ones. Both the practical and theoretical aspects of the receiver operating

characteristic curve have been extensively studied. Conventionally, it is assumed that the

considered marker has a monotone relationship with the studied characteristic; i.e., the upper

(lower) values of the (bio)marker are associated with a higher probability of a positive result.

However, there exist real situations where both the lower and the upper values of the marker are

associated with higher probability of a positive result. We propose a receiver operating characteristic

curve generalization, g, useful in this context. All pairs of possible cut-off points, one for the lower

and another one for the upper marker values, are taken into account and the best of them are

selected. The natural empirical estimator for the g curve is considered and its uniform consistency

and asymptotic distribution are derived. Finally, two real-world applications are studied. © The

Author(s) 2014.
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