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Abstract
A novel estimator for the parameters governing spatial–temporal point processes 
is proposed. Unlike the maximum likelihood estimator, the proposed estimator is 
fast and easy to compute, and does not require the computation or approximation 
of a computationally expensive integral. This parametric estimator is based on the 
Stoyan–Grabarnik (sum of inverse intensity) statistic and is shown to be consistent, 
under quite general conditions. Simulations are presented demonstrating the perfor-
mance of the estimator.
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1  Introduction

A realization of a spatial–temporal point process is often characterized via its condi-
tional intensity � , the parameters of which are typically fit via maximum likelihood 
estimation (MLE) or Markov chain Monte Carlo (MCMC) methods. Specifically, for 
a realization {(ti, xi, yi)}ni=1 = {�i}

n
i=1

 of the point process N, one typically estimates 
the parameter vector � by computing

Such estimates are, under quite general conditions, consistent, asymptotically nor-
mal, asymptotically unbiased, and efficient, with standard errors readily constructed 

(1)𝜃̂MLE = argmax
𝜃∈Θ

(∑
i

log 𝜆(𝜏i;𝜃) − ∫
T

0 ∫ ∫ 𝜆(𝜏;𝜃)dtdxdy

)
.
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