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Abstract and motiva-

tion. Could we af- Year 2011 Year 2012
firm that the distribu- ’ O
tion of lightning strikes
around Grenoble in 2011
or 2012 is inhomogeneous
in space? If yes, could
we define (with statistical
guarantees) regions which
are responsible for this
departure?  Which re-
gions cause differences in
intensities when we com-
pare 2011 and 20127 These are the typical questions, this internship intends to tackle.

Description. Spatial point processes

are stochastic models which describes . E— -
random events in space. Such models ap- _ '
pear in a wide variety of applications: to =1
model location of trees in a forest, disease .
locations in epidemiology, epicenters of
earthquakes in seismology, etc. When we
are faced with such data, the first sum-
mary statistics or question we want to
address is the intensity function, a func-
tion which locally measures the proba-
bability to observe a point (a lightning
strike in our case) in the vicinity of any

Figure 1: Map of p-values in 2011 and 2012, obtained
from the scan statistics. Gray values are p-values
larger than 10%.
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point w in the observation domain, usually denoted by W. When this function is not constant
accross space, we say the point process is inhomogeneous (see [1,3] for a review on spatial point
pattern analysis and main feature characteristics for such models).

Several ways are available to test whether the intensity is homogeneous in space or not. An
old one and still largely used is the scan statistics ([4]), which basically compares through a test
statsitics the number of point falling into a ball centered at v € G C W with radius r, say, with
the expected number of points if the process were homogeneous. Here, G denotes a set of grid
points. Then, one obtains a map of test statistics (7'(u),u € G) from which we usually obtain a
map of p-values (p(u),u € G), see Figure 2 as an illustration. Of course if G is a large discrete
set, we are faced with a multiple testing procedure for which the familywise error rate or false
discovery rate (see [2]) have to be considered. But is this control valid if one changes G7 or if
G becomes more and more dense to yield the observation domain? In the latter, the problem
becomes a continuous testing problem.

It turns out that [4] have proposed multiple testing procedures for such a continuous test-
ing problem for temporal point processes. Moreover, the authors have assumed explicitly that
the point pattern comes from a Poisson point process (which is the baseline process modeling
random events without any intereaction between them).

Goal of this internship. (1) extend the work [4] to spatial inhomogeneous Poisson point pro-
cesses; (2) implement the methodology (within the R statistical software), judge its efficiency
through a simulation study and apply it to the ligthning strikes questions addressed abobe; (3)
understand how far the methodology and results can be extended to more general spatial point
processes.

Perspective. This research proposal may lead to a PhD Thesis on a subject more or less
related to this internship.
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