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Abstract:
In the 60 or so years since Shannon’s noisy channel coding theorem a number of papers have been 
published on its connections with statistical mechanics. A common feature of these is that the phe-
nomenon of channel capacity is viewed as a type of phase transition.
The talk will develop these ideas, but in the framework of Bayesian in-ference. This admits a varia-
tional form, in which the posterior distribution minimises an information quantity we call the ‘apparent 
information.’ The variational formulation can be extended to infinite systems, where it shares
many of the properties of the Gibbs variational principle. 
We shall consider a number of estimation problems associated with the noisy channel coding theo-
rem, and show that connections between the specific apparent information quantities in the different 
layers of the communication architecture are at its heart. The specific apparent information quantities 
for these problems exhibit a variety of phase transitions. We give preliminary results on the existence 
and nature of ’Gibbs’ measures in this context. Standard results on their existence and uniqueness, 
requiring translation invariance, are not applicable here. 
The broader conceptual goal of our research is to understand statistical mechanics where observa-
tions are explicitly modeled, and to view statistical inference of the ‘state’ given ‘observations’ as a 
problem of interactive statistical mechanics. We believe that there are nontrivial connections between 
recent work on nonequilibrium statistical mechanics (Gallavotti, Ruelle, Lebowitz) and statistical infer-
ence. We have shown that these connections are quite precise in the context of observed diffusion 
processes. Generalizations of work on decay of correlations and correlation inequalities (for example, 
GKS inequalities) to the context of statistical inference are challenging problems whose investigation 
would lead to a deeper connection between statistical physics and statistical inference.
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