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Abstract
We introduce and study a new class of Cox point processes, based on random mix-
ture models of exponential family components for the intensity function of the 
underlying Poisson process. We investigate theoretical properties of the proposed 
probability distributions of the point process, as well as provide procedures for 
parameter estimation using a classical and Bayesian approach. We illustrate the rich-
ness of the new models through examples, simulations and real data applications.
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1  Introduction

Data in the form of a collection of points, randomly distributed in one, two or three 
dimensions, arise in many scientific contexts, including locations of trees in a forest, 
the longitude-latitude where a tornado first touches the ground, nests of a colony of 
birds, forest fires, earthquakes, disease outbreaks, galaxies in the universe, or light-
ning strikes, and many more. In each of these examples we observe objects which 
are naturally described by their location, they are random in number, and often, 
some additional information (called a mark) is available that further describes the 
object, e.g., the dimensions of the tree, the type of bird, or the strength of a tornado 
or an earthquake. In addition, the point may be observed over time which leads to 
space-time observations. We refer to such a dataset as a spatial point pattern and 
to the locations as its events. The goal of point process statistics is to analyze the 
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