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ABSTRACT

Notable advances in information theory and statistics
are associated with efficient procedures for Bayesian
computation. We review the history of such
developments starting with Laplace and Gauss and
their developments of predictive distributions, normal
approximations, and least squares. Modern
counterparts include Kalman filtering, Bayesian belief
propagation, the context tree weighting algorithm,
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compression, characterizing concentration of Bayesian posteriors,
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estimation, information-theoretic characterization of statistical efficiency,
approximation and estimation bounds for artificial neural
networks, information-theoretic aggregation of least squares regressions,
and capacity-achieving sparse regression codes for Gaussian channels.

LDPC codes, and sparse regression codes. Markov
chain Monte Carlo procedures broaden the Bayesian
computation landscape, and rapid information-
theoretic convergence is available for sampling log-
concave posterior distributions. However, artificial
neural network estimation is made challenging by the
multi-modality of the posterior. We overcome this
challenge by introducing auxiliary parameters for
which their distribution is log-concave and likewise for
the conditional distribution of the network
parameters. An associated procedure computes
Bayes optimal neural net estimates.
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