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Topic. The goal of this tutorial is to provide the attendees with an overview of techniques and recipes for distributed estimation
and testing under constraints. Over the recent years, many papers have obtained both upper and lower bounds for statistical
estimation under communication, local privacy, and memory constraints (see, e.g., [10, 11, 8, 6, 2, 9, 5, 4, 7, 3, 1], and more): these
questions are motivated by applications in machine learning and distributed computing, and are at the intersection of theoretical
computer science, machine learning, statistics, and information theory.

Our goal is to provide a primer of those techniques, aiming to provide both an understanding of the underlying challenges
and ideas, and “plug-and-play” general recipes the attendees could then apply to the problems of their choice. Our focus will be on
establishing lower bounds for statistical estimation, in particular for parameter estimation (single- and high-dimensional) and testing.

The tutorial will cover various models: nonadaptive, sequentially adaptive, blackboard model, and memory-constrained settings;
with applications to high-dimensional parameter estimation and testing. (If time allows, we will briefly cover extensions to
nonparametric density estimation.)

[15 min Tutorial: Part 0] Setting the stage: scope, models

[45 min Tutorial: Part 1] Lower bounds for learning/estimation problems

[45 min Tutorial: Part 2] Lower bounds for learning/estimation problems

[45 min Recitation-style practice/clarification session] Applications to mean estimation under local privacy or communication
constraints; derivation of optimal bounds, comparison between existing methods.
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