ROC Curve Estimation Based On Local Smoothing

Peihua Qiu' and Chap Le?
School of Statistics', University of Minnesota, 313 Ford Hall, Minneapolis, MN 55455
School of Public Health?, University of Minnesota, 303 Mayo, Minneapolis, MN 55455

Abstract

ROC curve is a graphical representation of the relationship between sensitivity and specificity
of a diagnostic test. It is a popular tool for evaluating and comparing different diagnostic tests
in medical sciences. In the literature, the ROC curve is often estimated empirically based on an
empirical distribution function estimator and an empirical quantile function estimator. In this
paper an alternative nonparametric procedure to estimate the ROC curve is suggested which is
based on local smoothing techniques. Several numerical examples are presented to evaluate the

performance of this procedure.

iagnostic tests Empirical estimators ncomplete Beta function ernel istri

bution function estimator Quantile estimators ROC curves

Suppose that a diagnostic test is based on a continuous measurement person is classi ed
as positive or diseased if and as negative or non diseased other ise, here is a cutpoint
Sensitivity of the diagnostic test is de ned by the probability that a diseased person is correctly
classi ed as diseased hat is, a diseased person  Speci city of the
test is de ned by the probability that a non diseased person is classi ed as non diseased hat is,
a normal person  he curve of the pair 1

hen ranges over all possible values is called the receiver operating characteristic ROC curve of
the diagnostic test, and has become a more and more popular tool in medical sciences to evaluate
and compare di erent diagnostic tests see eg, Campbell 1 4 Le 1 t is apparent that a

ROC curve is a non decreasing curve that oins points 0 0 and 1 1
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