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Abstract Patilea and Rolin (Ann Stat 34(2):925–938, 2006) proposed a product-
limit estimator of the survival function for twice censored data. In this article, based
on a modified self-consistent (MSC) approach, we propose an alternative estimator,
the MSC estimator. The asymptotic properties of the MSC estimator are derived. A
simulation study is conducted to compare the performance between the two estima-
tors. Simulation results indicate that the MSC estimator outperforms the product-limit
estimator and its advantage over the product-limit estimator can be very significant
when right censoring is heavy.
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1 Introduction

Consider the example of a reliability system which consists of three components E1,
E2, and E3, with E1 and E2 in series and E3 in parallel with this series system. Let T ,
U , and L denote the life times of the three components E1, E2, and E3, respectively.
Suppose that T , U , and L are independent to one another and when the system fails we
are able to determine which component failed at the same time as the system. When
the system fails, we can only observe a lifetime variable X = max[min(T, U ), L] and
an indicator variable δ with δ = 1 if L < T ≤ U , δ = 2 if L < U < T and δ = 3 if
min(T, U ) ≤ L . We say that X is a twice censored observation of T . Note that twice
censoring at first glance is the same as double censoring, where we also only observe
a lifetime variable X = max[min(T, U ), L]. However, the two schemes turn out to be
quite distinct ideas. As an example of double censorship, Turnbull (1974) refers to a
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