




This constrained minimization with respect to the joint probability function ���� � �� can be quite difficult
to compute. The Noisy Channel Coding Theorem now becomes that so long as 
 
 �, where capacity
is computed with respect to the pair �
���, the input can be encoded in such a way that the required
distortion criterion is met. The more stringent the criterion (a smaller ��), the larger 
 becomes until one
cannot send information through the channel and meet the distortion criterion. Said another way, finding the
capacity of a stimulus-response relationship with respect to analog stimuli yields a limit on how effectively
a source can be encoded according any distortion criterion. Note that in contrast to the digital version of
the Noisy Channel Coding Theorem, error-free communication is not possible in this case. We could assess
information processing by translating the measured capacity into a value for the distortion measure. Note
that we chose the distortion measure; what distortion measures sensory systems employ are difficult to
characterize and using the “right” one will almost certainly lead to analytic difficulties in finding �. Thus, it
would seem that exploiting capacity is difficult if not impossible.

2 Conclusions

Because of these difficulties, communication engineers do not use mutual information. It is best used as
a vehicle for defining capacity, but the utility of using capacity to characterize analog sensory systems is
fraught with difficulties. Quantities other than mutual information should be used, one possibility being the
approach described in [2].
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