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Hierarchical Models, Marginal Polytopes, and Linear Codes

Thomas Kahle; Walter Wenzel; Nihat Ay

Abstract: In this paper, we explore a connection between binary hierarchical
models, their marginal polytopes, and codeword polytopes, the convex hulls of
linear codes. The class of linear codes that are realizable by hierarchical models
is determined. We classify all full dimensional polytopes with the property that
their vertices form a linear code and give an algorithm that determines them.
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[11] S. Hoşten and S. Sullivant: Gröbner bases and polyhedral geometry of
reducible and cyclic models. J. Combin. Theory Ser. A 100 (2002), 2,
277–301.

[12] T. Kahle and N. Ay: Support sets of distributions with given interaction
structure. In: Proc. WUPES 2006, 2006.

[13] T. Kahle: Neighborliness of marginal polytopes. 2008. submitted,
arXiv:0809.0786.

[14] S. Kullback: Information Theory and Statistics. Dover, New York 1968.

[15] S. L. Lauritzen: Graphical Models. (Oxford Statistical Science Series.)
Oxford University Press, 1996.

[16] J. H. van Lint: Introduction to Coding Theory. GTM. Third edition.
Springer, Berlin 1999.

[17] W. Wenzel: Regular simplices inscribed into the cube and exhibiting a
group structure. J. Combin. Math. Combin. Comput. 59 (2006), 213–220.

[18] G. Winkler: Image Analysis, Random Fields and Markov Chain Monte
Carlo Methods. Second edition. Springer, Berlin 2003.

[19] M. J. Wainwright and M. I. Jordan: Variational inference in graphical mod-
els: The view from the marginal polytope. In: Allerton Conference on
Communication, Control, and Computing, 2003.

[20] G. M. Ziegler: Lectures on Polytopes. GTM 142, Springer, Berlin 1994.

[21] G. M. Ziegler: Lectures on 0/1 polytopes. In: Polytopes – Combinatorics
and Computation (G. Kalai and G. M. Ziegler, eds.), pp. 1–41. Birkhäuser,
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