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Abstract This paper deals with nonparametric inference problems in the multi-
plicative intensity model for counting processes. We propose a Nelson–Aalen type
estimator based on discrete observation. The functional asymptotic normality of the
estimator is proved. The limit process is the same as that in the continuous observation
case, thus the proposed estimator based on discrete observation has the same proper-
ties as the Nelson–Aalen estimator based on continuous observation. For example, the
asymptotic efficiency of proposed estimator is valid based on less information than
the continuous observation case. A Kaplan–Meier type estimator is also discussed.
Nonparametric goodness of fit test is considered, and an asymptotically distribution
free test is proposed.
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1 Introduction

The multiplicative intensity model for counting processes is a simple, but very useful
model in applied statistics, especially in survival analysis. Andersen et al. (1993) gives
a good introduction of the model in their Chap. IV. It was Aalen (1978) who opened the
window to the asymptotic theory for the model. Using the theory of martingales with
continuous time parameter, he derived the functional asymptotic normality of Nelson–
Aalen’s estimator. Following his approach, many authors presented a lot of fruitful
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