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Mutual Information and Estimation

Abstract. Mutual information provides a guantitative relation between two stochastic processes. It is a basic notion iIn
information theory and is used empirically to determine a gquantitative measure of the relation between two time series. In
this talk the mutual information between a sighal and an observation process of the signal is given explicitly as an
estimation (filtering) error. Another description of the observation process has the signal multiplied by a positive parameter.
For this model the rate of change of the mutual information with respect to the parameter is given explicitly as an estimation
(smoothing) error. Two noise models are considered in the observation process. The first model is fractional Brownian
motion. Fractional Brownian motion is a family of Gaussian processes that includes Brownian motion as well as other
processes that can often be justified empirically as models of random phenomena. The observation process is the sum of a
fractional Brownian motion and a signhal. The second model is a pure jump Levy process which is a stationary, independent
increment process with purely discontinuous sample paths, for example, a Poisson process. An observation process is a
pure jump process where the rate function for the Levy process depends on the signal.
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