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Abstract: 
For signals observed in Gaussian noise, there are several interesting intersections 
between information theory and linear and nonlinear minimum mean-square error 
(MMSE) estimation. 

We unveil a new relationship between the input-output mutual information and the 
MMSE achievable by the optimal estimator of the input. This relationship holds for 
arbitrarily distributed scalar and vector signals, as well as for discrete-time and 
continuous-time noncausal MMSE estimation (smoothing). 

We will also focus on two applications of these information theoretic results: the 
mercuqdwaterfilling formula for power allocation with arbitrary input constellations; 
and a universal continuous-time nonlinear filtering formula that couples the signal- 
to-noise ratios achievable by smoothing and filtering. 
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