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Receiver Operating Characteristic (ROC) curves are becoming increasingly used to summarize the accuracy of a diagnostic system or to compare the diagnostic accuracy of two systems.  We briefly review the existing nonparametric and parametric techniques for comparing the ROC curves of two diagnostic systems for both single reader and multi-reader studies, as well as the advantages and disadvantages of the various approaches.  We also present some new approaches of comparing imaging systems including a permutation test useful for small samples, a conditional test that appears to have increased statistical power in heterogeneous populations and a test for determining if an observed sensitivity and specificity is consistent with an observed ROC curve.  The properties of these recently developed statistical methods are compared to already existing procedures using computer simulations, and examples of their use are provided from a clinical database comparing differing systems for interpreting chest images.
