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Abstract It has been already noticed that the classical Greenwood formula
may not be an unbiased estimator for the variance of the Kaplan–Meier Prod-
uct Limit estimator (PLE). However, a rigorous proof for such a suggestion has
not been available. In this paper, we investigate some small-sample properties
of the PLE and show that the Greenwood formula strictly underestimates the
variance of the PLE. Besides, some existing estimators for the variance of the
PLE are also discussed.
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1 Introduction

Let T be a random variable representing failure time of the subject under study.
The inference of T can be characterized either by its survival function or its
cumulative hazard function. In practice, the failure time T may not be always
observable due to the presence of censoring. Under the assumption of inde-
pendent censoring, the survival function and the cumulative hazard function of
T can be well estimated by the celebrated Kaplan–Meier (1958) Product Limit
estimator (PLE) and the Nelson (1969) estimator (NE), respectively.

The estimation of the variances of these estimators is critical in the analysis of
the inference of these estimators and in the estimation of median survival time
(see, Brookmeyer and Crowley 1982; Slud et al. 1984; Jennison and Turnbull
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