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Mass Transport Between Stationary Random Measures

Abstract

Given two stationary random measures on R¢, we study transport ker-
nels between them that are translation-covariant. We will provide an
algorithm that constructs such a transport kernel, with some assumption
on their intensities. As a result, this algorithm can be used to construct
the Palm version of an ergodic random measure by simply applying a
(random) translation and vice versa, to reconstruct the distribution of
the random measure from its Palm distribution. Given realizations of
the two random measures, our algorithm provides its result in a deter-
ministic way. The existence of such transport kernels is proved in [18]
in an abstract way. Nevertheless, there has been tremendous interest in
constructive algorithms in recent years. Our method is a generalization
of [6] which constructs a transport kernel between the Lebesgue measure
and an ergodic point process in R%. In the general case, we define and
limit ourselves to constrained transport kernels and constrained trans-
port densities. We will also define stability of constrained transport
densities inspired by the notion of stable matchings in graphs. Limit-
ing to constrained transport densities is a key point in our algorithm
and the result of the algorithm is stable. For stable constrained trans-
port densities, we study some properties like existence and uniqueness,
monotonicity in terms of the two measures and boundedness.

Constructing an allocation (i.e. a translation-covariant transport map)
has been of more interest in the literature. We will study conditions for
existence of allocations, study special cases that our algorithm yields an
allocation and provide other algorithms to construct allocations under
some assumptions. As a tool for proving some results, we introduce and
study some properties of Voronoi transport kernel for a measure, which
is a generalization of Voronoi tessellation.

Keywords: Random Measure, Stationary, Palm Distribution, Mass Transport,
Stable Matching, Capacity Constrained Transport Kernel, Voronoi Transport Ker-
nel, Shift Coupling.
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