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Description: 
Spatial data are important in many areas of applications—location of natural resources in geology and
mining, distribution of cracks and defaults in material science, location of animals or plants in theoretical
biology, particle positions in statistical mechanics…

Point processes help model random spatial data. A point process assigns to each bounded region in
space the random number of points located in that region; accordingly it can be  described by a family of
integer-valued random variables,  one for  each bounded region.  The  most  prominent  example is  the
Poisson point process, for which the number counts in disjoint regions in space are independent Poisson
random variables.

The first part of the course introduces elements of the theory of point processes: How can we describe
the  distribution  of  a  point  process?  What  about  existence  and  uniqueness  of  point  processes  with
specified properties? What are the analogues of familiar notions such as expected value, correlation, and
moments of random variables? 

The second part of the course focuses on Markov and Gibbs point processes, which are useful for data
with  dependencies  or  interactions.  Questions  motivated  both  by  spatial  statistics  and  by  statistical
mechanics are investigated. 

Prerequisite: 
Measure-theoretic probability.
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