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ABSTRACT

This paper investigates a novel offline change-point detection problem from an information-theoretic perspective. In
contrast to most related works, we assume that the knowledge of the underlying pre- and post-change distributions can
only be learned from training sequences, and we further require the probability of undetected error to decay either
exponentially or sub-exponentially fast (corresponding to the large and moderate deviations regimes respectively in the
information theory parlance). Our problem formulation finds a variety of real-life applications from detecting when the light
switches between on and off to detecting when climate change occurred. Based on the training sequences as well as the
test sequence consisting of a single-change, we design a class of change-point estimators based on the method of types,
and further show that this class of estimators is optimal by establishing matching (strong) converses. This leads to a full
characterization of the optimal localization rate (i.e. the normalized distance between the estimated and true change-
points) as a function of the undetected error rate, under both the large and moderate deviations regimes.
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