Title: Sequential learning in a stochastic multi-armed bandit framework
Speaker: Sandeep Juneja, TIFR and Google India

Area: DS

Date: 15.06.2023, Venue: K21 @ 2.30PM

Abstract:

The classic stochastic multi armed bandit framework involves finitely many unknown
probability distributions that can be sequentially sampled to generate independent rewards.
In this talk we consider two foundational problems: First one corresponds to sampling to
minimize the expected regret, or equivalently, to maximize the expected total reward. The
second one corresponds to the best arm identification, i.e., identifying the arm with the largest
mean, or any other performance measure, using as few samples as possible while
providing explicit probabilistically correct selection guarantees. These problems form the
bedrock of algorithms used in web design and advertising, recommendation systems, clinical
trials and many other exciting applications.

In this talk we review some of the popular algorithms used for these problems emphasizing
the intuition underlying the elegant ideas. Technically speaking, these problems have been
well studied under the restrictive assumption that arm distributions belong to a single
parameter exponential family, that includes distributions such as Bernoulli and Gaussian with
known variance. Under these settings, lower bounds on samples needed are developed using
ideas from hypothesis testing, and algorithms are proposed that match the lower bound. We
propose optimal algorithms that match the lower bounds even to a constant for
general probability ~distributions under minimal restrictions. We discuss further
enhancements in the presence of offline data that needs to be combined with online data. We
also propose a new algorithm in the best arm identification setting that along with minimizing
sample complexity, is also computationally efficient. We conduct mean field analysis that
insightfully explains the algorithm behavior.
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