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Abstract In this paper, we give an explicit and algorithmic description of Graver
basis for the toric ideal associated with a simple undirected graph and apply the basis
for testing the beta model of random graphs by Markov chain Monte Carlo method.
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1 Introduction

Random graphs and their applications to the statistical modeling of complex networks
have been attracting much interest in many fields, including statistical mechanics,
ecology, biology and sociology (e.g. Newman 2003; Goldenberg et al. 2009). Statis-
tical models for random graphs have been studied since Solomonoff and Rapoport
(1951) and Erdős and Rényi (1960) introduced the Bernoulli random graph model.
The beta model generalizes the Bernoulli model to a discrete exponential fam-
ily with vertex degrees as sufficient statistics. The beta model was discussed by
Holland and Leinhardt (1981) in the directed case and by Park and Newman (2004),
Blitzstein and Diaconis (2010) and Chatterjee et al. (2011) in the undirected case. The
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