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Abstract

Characterising the minimum number of bits required to encode data is a central aim of information theory. Yet,
despite some steady progress in recent years, the field still lacks tight non-asymptotic results in general. In this
talk, I will partially address this matter by exhibiting several tight, one-shot bounds for lossy data compression,
using a newly proposed information measure which we call the functional information.

I will begin the talk by introducing stochastic codes and discussing some of their theory and applications. Then,
I will introduce the functional information, establish some of its basic properties, and relate it to mutual
information and Shannon entropy. I will follow up by characterising the minimum achievable rate of stochastic
codes using the functional information. Finally, I will close by illustrating some applications of this
characterisation to one-shot rate-distortion theory and discussing some open problems.
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