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THE DIFFERENTIAL ENTROPY GAIN CREATED
BY LINEAR TIME-INVARIANT SYSTEMS
Abstract. The differential entropy of a continuous-valued random variable quantifies the uncertainty
associated with the latter, and plays a crucial role in many fundamental result of Information Theory.
This talk will discuss how the differential entropy rate of a random process exciting a discrete-time linear
time invariant (LTI) system relates to that of the random process coming out of it. First, an apparent
contradiction between existing results characterizing the difference between these two differential entropy
rates, referred to a “differential entropy gain”, will be exposed. It will then be shown how and when
these results can be reconciled, presenting a geometric interpretation as well as novel results which
quantify the differential entropy gain introduced by LTI systems. Finally, some of the implications of
these results will be illustrated for three different problems, namely: the rate-distortion function for non
stationary processes, an inequality in networked control systems, and the capacity of stationary Gaussian
channels.
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