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Abstract This article is concerned with proving the consistency of Efron’s boot-
strap for the Kaplan–Meier estimator on the whole support of a survival function.
While previous works address the asymptotic Gaussianity of the Kaplan–Meier
estimator without restricting time, we enable the construction of bootstrap-based
time-simultaneous confidence bands for the whole survival function. Other practical
applications include bootstrap-based confidence bands for the mean residual lifetime
function or the Lorenz curve as well as confidence intervals for the Gini index. The-
oretical results are complemented with a simulation study and a real data example
which result in statistical recommendations.
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1 Introduction

This article reconsiders Efron’s classical bootstrap of Kaplan–Meier estimators; cf.
Efron (1981). It is well known that drawingwith replacement directly from the original
observations consisting of (event time, censoring indicator) reproduces the correct
covariance structure; see, for example, Akritas (1986), Lo and Singh (1986), Horvath
and Yandell (1987) or van der Vaart andWellner (1996) for an application in empirical
processes. LetT : Ω → (0, τ )be a continuously distributed randomsurvival timewith
survival function given by S(t) = 1− F(t) = P(T > t). For conceptual convenience
we mainly refer to T as a random survival time, although other interpretations are
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