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Abstract

The basic theory of point processes, including the theory of marked Poisson
processes, is developed here under the sole assumption that the mean mea-
sure of the process is sigma finite. No other measure theoretic assumption is
made. No topological structure is imposed on the state space of the process.
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1. Introduction. The natural mathematical framework for the theory of
point processes, or, more generally, for the theory of random measures, is
one in which only measure theoretic considerations play a role. Some of the
existing theory of point processes, however, seems to depend on a combi-
nation of both measure theoretic and topological conditions. The objective
of this paper is to introduce a mathematical setting for the theory of point
processes in which no topology is needed on the state space of the process.
Some of the most basic aspects of the theory, including the theory of marked
Poisson processes, can in fact be developed in this more general and natural
setting without any additional effort. References for the usual theory include
Kallenberg (1983) and Resnick (1987), both of whom utilize to some extent
a metric space structure on the state space when proving theorems like the
ones below. Kingman (1993) develops the theory of Poisson processes, in-
cluding the theory of marked Poisson processes, in a setting very much like
ours, but with additional conditions imposed on both the state space sigma
algebra and the mean measure.
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