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Abstract
The most common standard estimator of the pair correlation function (PCF) of a 
point process has a pole at zero, which is in most cases a statistical artifact. How-
ever, sometimes it makes sense to assume that a pole really exists. We propose two 
independent approaches for the proof of existence of a PCF’s pole and for the deter-
mination of its order. In the first, we use a summary characteristic F that transforms 
the PCF’s pole order to the location of F’s pole, while the other one uses a natural 
estimation method based on Ripley’s K-function. These methods are applied to sim-
ulated samples of two classical point process models and two cluster point process 
models with special geometries. Finally, we use the approach in the statistical analy-
sis of a classical point pattern of pine trees and a highly clustered pattern of nonme-
tallic inclusions in steel.
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1  Introduction

Today the pair correlation function is a strong tool of point process statistics (see 
Baddeley et  al. 2015; Illian et  al. 2008). (To make the paper self-contained, we 
explain the basic concepts in the beginning of Sect. 2.) Empirical pair correlation 
functions help to understand the structure of many point patterns. This is easy if the 
patterns are completely random or more or less regular, but problems appear when 
the patterns are clustered. Then, the pair correlation function g(r) has large values 
for small r and the corresponding estimates are not precise for these r.

Often, even in textbooks, figures in Fig.  1 show empirical pair correlation 
functions, where it is not clear whether there is a pole of g(r) at r = 0 ; see also 
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