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Abstract We show that the marginal semigroup of a binary graph model is normal
if and only if the graph is free of K4 minors. The technique, based on the interplay of
normality and the geometry of the marginal cone, has potential applications to other
normality questions in algebraic statistics.
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1 Introduction

The summary of high-dimensional data in a multiway table by lower order marginals
is a staple of the statistical sciences. In the case where the table is a contingency table,
that is, a table of counts, the table is a non-negative integral multiway array, and the
marginal summaries are a list of lower-order non-negative integral multiway arrays.
For many applications, e.g. data confidentiality (Willenborg and de Waal 2001) and
hypothesis testing (Diaconis and Sturmfels 1998), we would like to determine whether
a given list of lower-order non-negative integral arrays could actually be the list of
margins of a high-dimensional contingency table.

More formally, we have a linear map

π� : R
r −→ R
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