Accepted Manuscript 5

Local composite likelihood for spatial point processes =

Adrian Baddeley
PII: S2211-6753(16)30109-9
DOI: http://dx.doi.org/10.1016/j.spasta.2017.03.001

Reference: SPASTA 214
To appear in:  Spatial Statistics

Received date: 23 October 2016
Accepted date: 1 March 2017

Please cite this article as: Baddeley, A., Local composite likelihood for spatial point processes.
Spatial Statistics (2017), http://dx.doi.org/10.1016/j.spasta.2017.03.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.spasta.2017.03.001

Local composite likelihood for spatial point processes

Adrian Baddeley®P

% Department of Mathematics € Statistics, Curtin University, Perth, Australia
bData61, CSIRO, Perth, Australia

Abstract

We develop a general approach to spatial inhomogeneity in the analysis of spatial
point pattern data. The ideas of local likelihood (or ‘geographically weighted
regression’) are applied to the composite likelihoods that are commonly used
for spatial point processes. For Poisson point processes, local likelihood is al-
ready known; for Gibbs point processes we develop a local version of Besag’s
pseudolikelihood; for Cox point processes and Neyman-Scott cluster processes
we develop a local version of the Palm likelihood of Ogata and Katsura. Using
recent results for composite likelihood and for spatial point processes, we de-
velop tools for statistical inference, including intensity approximations, variance
estimators, localised tests for the significance of a covariate effect, and global
tests of homogeneity. Computationally efficient approximations are available
using the Fast Fourier Transform. We develop methods for bandwidth selec-
tion, which may also be useful for smoothing dependent spatial data. There
are mathematical connections to existing exploratory methods such as the scan
statistic, local indicators of spatial association, and point process residuals. The
methods are demonstrated on three example datasets, and R code is supplied.
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