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Plan

Social scientists, government agencies, and tech companies embrace experiments as the best tool for
answering causal questions and improving policies/products. In their simplest form – randomized
control trials, or A/B tests – experiments are simple to analyze. However, in practice, we need both
to analyze and design experiments most efficiently. In this short (3 lectures) mini-course, we will
discuss various econometric aspects of these problems.

We start with static experiments and ask a question: what is the most efficient way of splitting
the observed units into treatment and control groups. This question is of vital interest whenever
the number of observed units is modest, and there is a considerable degree of observed heterogeneity
among them (think markets, classrooms, firms). We will show that this question can be approached
as an optimization problem that modern tools can solve efficiently.

As a next step, we consider adaptive experiments (AKA multi-armed bandits), i.e., situations in
which units are assigned to treatments sequentially based on the knowledge obtained so far. This
approach is ubiquitous in the industry, where companies want to learn quickly which product design
works best. It is also natural in social and medical experiments where we do not want our subjects to
suffer from inferior treatments. We will discuss various algorithms for this problem, their advantages,
and problems.

Finally, we will look at dynamic experiments where we treat the same unit multiple times, and our
goal is to achieve some long-term outcomes. This approach is most developed in medical experiments,
where one looks for the best dynamic treatment regime. However, various social experiments naturally
fit into this framework. Here we will discuss critical foundational concepts and analogs of simple
estimators from static experiments.
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Prerequisites

I expect basic knowledge of the standard causal framework (Neyman-Rubin model), familiarity with
ordinary least squares and basic data analysis concepts (e.g., cross-validation, sample splitting, etc.).
There is a (incomplete) list of references below, I do not expect you to read them, but the material
will be loosely based on them.
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