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Preface

This book is about making statistical inference from stationary discrete-time
processes. The assumption of stationarity alone is often considered too weak to
make any meaningful inference. Here, this view is challenged by showing that,
while some rather basic problems indeed can be proven not to admit any solution
in this setting, surprisingly many are solvable without any further assumptions.
These include such complex problems as clustering and change-point analysis.
Some general results characterizing those problems that admit a solution are also
presented.

The material in this volume is presented in a way that presumes familiarity
with basic concepts of probability and statistics, up to and including probability
distributions over spaces of infinite sequences. All the required background material
can be found in the excellent monograph [16], which also contains a much deeper
exposition of some of the key concepts used here, such as the distributional distance.
Familiarity with ergodic theory is not required for understanding the material
exposed in the present volume. Indeed, with two exceptions, the proofs do not
rely on any facts deeper than the convergence of frequencies. One exception is
Chap. 5, which deals with hypothesis testing and provides a characterization of
hypotheses for which consistent tests exist; the required background material for this
chapter can be found in Chap. 2. The other exception is Sect. 3.4, which establishes
impossibility of discrimination between process distributions; this section is self-
contained. The reader who is familiar with ergodic theory and feels the exposition
in this volume is somewhat unorthodox can find all the necessary links to the more
familiar framework in [58]; the latter book is also recommended to anyone seeking
a deeper understanding of such results as the slow convergence of frequencies and
entropy estimates, the classic ergodic theorem, and much more.

This book is organized as follows. Chapter 1 is introductory: besides providing
some motivation for studying the problems addressed, it also introduces in an
informal manner the main concepts used and the main results presented. Chapter 2
introduces the notation and definitions used in the subsequent chapters, as well as
some necessary background material. Chapter 3 considers the most basic problems
of statistical inference, on which the rest of the volume builds: estimating a distance
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between processes (the distributional distance) and the problem of homogeneity
testing or process discrimination, which, crucially for the subsequent problems
addressed, is shown to be impossible to solve in the general setting of this book.
Chapter 4 is devoted to clustering and change-point problems, which can be solved,
or, in some cases, can be shown to admit no solution, based on the result of the
preceding chapter. Chapter 5 addresses the problems of hypothesis testing in the
general form: studying which pairs of hypotheses admit a consistent test. Finally,
Chap. 6 discusses various generalizations of the presented results, as well as some
directions for future research.
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