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Association networks are a popular tool in genomics to uncover putative relationships among
genes. In order to allow analysis of high-dimensional data sets diverse methodology for regu-
larized inference of corresponding large-scale graphical models has been developed, see for
instance [1, 2, 3, 4]. A drawback of these approaches is they all rely on partial correlation as
measure of association, which in turn implies that only linear relationships among the consid-
ered variables are considered.
In my talk I discuss a generalization of the network inference procedure of [4]. Specifically, I
present a shrinkage estimator for entropy and related quantities, such as mutual information.
This estimator can be applied in the “small n, large p” domain, and allows to assess the con-
ditional independence even for nonlinear relationships. Thus, the shrinkage entropy estimator
offers the basis for the statistical learning of proper large-scale association networks. In my
talk I discuss properties of this approach and illustrate entropy network learning by analyzing
high-dimensional genomic data.
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