
Path weights in concentration graphs

Alberto Roverato
Università di Padova
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Abstract

A graphical model provides a compact and efficient representation of the associa-
tion structure in a multivariate distribution by means of a graph. Relevant features
of the distribution are represented by vertices, edges and higher-order graphical
structures such as cliques or paths. Typically, paths play a central role in these
models because they determine the dependence relationships between variables.
However, while a theory of path coefficients is available for directed graph models,
introduced by Wright (J. Agric. Res., 1921), little research exists on the strength
of the association represented by a path in an undirected graph. Essentially, it has
been shown that the covariance between two variables can be decomposed into a
sum of weights associated with each of the paths connecting the two variables in
the corresponding concentration graph (Jones and West, Biometrika, 2005). In this
context, we consider concentration graph models and provide an extensive analy-
sis of the properties of path weights and their interpretation. Specifically, we give
an interpretation of covariance weights through their factorization into a partial
covariance and an inflation factor. We then extend the covariance decomposition
over the paths of an undirected graph to other measures of association, such as the
marginal correlation coefficient and a quantity that we call the inflated correlation
(Roverato and Castelo, Biometrika, 2020).
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