
ROC2025 - International Workshop on ROC Analysis and Related Topics

Vigo, January 23 and 24, 2025

A new AUC(t) estimator and its statistical properties
for competing risks models

Leire Garmendia Bergés1,2, Irantzu Barrio2 and Guadalupe Gómez Melis3
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Abstract

We have developed a competing risks model for patients with severe pneumonia who can tran-

sition to two competing events: the need for non-invasive or invasive mechanical ventilation

(NIMV or IMV). This model can be used to predict the course of the disease for new patients,

therefore measuring its predictive capacity is of great interest, for which the area under the

time-dependent ROC curve (AUC(t)) parameter could be used. Different estimators for the

partial AUC(t) of each transition (AUCk(t), k = 1, . . . ,K) have been proposed in the liter-

ature. In this work, we propose an estimator for the global AUC(t) for a competing risk

model (ÂUCCR(t)) as a weighted sum of ÂUCk(t)(t), k = 1, . . . ,K with each AUCk(t) being

weighted by the probability of experiencing that event k before time t. We have proved that

ÂUCCR(t) is consistent and asymptotically normal.


