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Receiver operating characteristic (ROC) curves are a popular and widely used tool that can help to
summarize the overall performance of diagnostic methods and/or classifiers assigning individuals g €
G = GoUG1,GoNG; = 0, into one of the groups Gy or G;. Figure 1 provides examples of ROC curves, that
visualizes the probability of correctly classified G; individuals against the probability of misclassified Ggy
individuals for all critical values of the diagnostic method.

In practice, ROC curves are often used to compare several diagnostic methods (classifiers). Typically
it is assumed that the method with its ROC curve closest to the point [0,1] is the best one for the
particular problem. However, we point out that the optimality criteria can be more complex and may
depend on actual situation. Figure 1 displays three plots, each with a pair of ROC curves corresponding
to different association measures. It illustrates three typical situations one can meet in practice.
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Figure 1. Examples of ROC curves for several linguistic measures.

First, everyone would agree that the solid curve in Figure la outperforms the dashed one. Figure 1b
seems to be the opposite case, because both association measures provide, at least optically, equivalent
ROC curves. Finally, concerning the overall performance of the presented ROC curves, the situation in
Figure 1c is not at all clear. In all three cases, nevertheless, a natural question arises: Are these ROC
curves significantly different?

There exist several methods for testing the difference between two ROC curves, some of them being
listed in references. During the lecture the problem of testing equivalence of two ROC curves will
be addressed and illustrated on a real data set stemming from the field of computational linguistics.
A transformation of corresponding ROC curves, that motivates a test statistic based on a distance of
two empirical quantile processes will be suggested, its asymptotic distribution shown and a simulation
scheme enabling to find critical values proposed. The procedure is applied to the ROC curves measuring
quality of the automatic collocation extraction. It is shown that obtained p-values can be used as a
distance between the curves and enable ROC curves clustering.
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