BIOSTAT/STAT 576
Statistical Methods for Survival Data

Problem Set 3

1. Suppose that §(¢) = Hec:{l — AN(s)/Y(s)} is the Kaplan-Meier estimator.
Show that \ h( ) aM ()
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where M(t) = N(t) — [T Y

. Assume that Pr{T < C} » 0 and Pr{T < 7} = 1 for some finite 7. Let the
nonparametric estimator of m(¢) = E(T —t{ T > t} be

¥ ——mlw Tﬂuu
) = 55 /t S(w)du.

Iustablish the consistency and weak convergence of 7:(+), and describe a simulation-
based method to construct 95% pointwise confidence intervals and confidence

bands for m(-}.

. For the PBC data, estimate S(t) by exp[—A{#)] for each treatment group, where
A(t) is the Nelson-Aalen estimator. Then apply the direct, bootstrap and sim-
ulation methods to calculate 95% pointwise confidence intervals and confidence
bands for S(¢). Plot $(£) and its associated confidence intervals and confidence
bands. Note: Bootstrap and simulation are implemented 1000 times in caleu-

Iation.



