
Ann Inst Stat Math (2008) 60:627–649
DOI 10.1007/s10463-007-0116-6

Properties of residuals for spatial point processes
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Abstract For any point process in R
d that has a Papangelou conditional

intensity λ, we define a random measure of ‘innovations’ which has mean zero.
When the point process model parameters are estimated from data, there is an
analogous random measure of ‘residuals’. We analyse properties of the inno-
vations and residuals, including first and second moments, conditional inde-
pendence, a martingale property, and lack of correlation. Some large sample
asymptotics are studied. We derive the marginal distribution of smoothed resid-
uals by solving a distributional equivalence.

Keywords Distributional equivalence · Georgii-Nguyen-Zessin formula ·
Gibbs point process · Set-indexed martingale · Papangelou conditional
intensity · Pearson residuals · Scan statistic · Smoothed residual field

1 Introduction

The inspection of residuals is an important check on the appropriateness of a
probability model fitted to data (Atkinson 1985). This paper defines residuals
for spatial point processes, and describes their properties.
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