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We will cover difference-in-differences and event study methods for policy analysis, with
an emphasis on panel data. However, | will also discuss how flexible regression methods
apply to repeated cross sections. We will begin with flexible regression-based methods,
including two-way fixed effects estimation of a flexible equation allowing for staggered
interventions and heterogeneous treatment effects. Imputation methods and doubly robust
methods based on rolling estimation (including long differencing) also will be covered.

I will make connections between standard difference-in-differences estimators and event-
study estimators, including how to make event-study methods more flexibly by
controlling for covariates in order to relax the parallel trends assumption. We will discuss
how to test for pre-trends and how to adjust for heterogeneous trends.

Other topics include modifications required if there is no never treated group, how to
allow for exit from treatment, how to handle unbalanced panels, and issues that arise with
time-varying control variables. We will also learn how one can obtain inference in
situations with a small number of cross-sectional units, as well as provide an overview of
synthetic control methods.

We will briefly cover extension of regression-based methods to non-binary treatments. |
will show how linear regression methods extend to nonlinear difference-in-differences
methods for binary, fractional, and nonnegative (including count and corner solution)
outcomes. The final topic shows how methods for panel data can be modified for
repeated cross sections.
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Program

DAY 1

Session 1: 9:15-10:30

Introduction and Overview; Two-Period Panel Data Case; No Anticipation and Parallel
Trends; Regression Adjustment and Propensity Score Methods

Coffee Break: 10:30-10:45

Session 2: 10:45-12:00

General Common Intervention Timing; Pooled OLS and Extended Controlling for
Covariates via Regression Adjustment; Event Study Estimation

Lunch Break: 12:00-13:30

Session 3: 13:30-14:45

Staggered Interventions, I; Heterogeneous Effects; Imputation; Pooled OLS and
Extended TWFE; All Units Eventually Treated

Coffee Break: 14:45-15:00

Practical Session: 15:00-16:30

DAY 2

Session 4: 9:15-10:30

Staggered Interventions, Il. Strategies with Exit. Event Study Methods. Testing and
Correcting for Violation of Parallel Trends.

Coffee Break: 10:30-10:45

Session 5: 10:45-12:00

Staggered Interventions, I11; Alternative Imputation Estimators; Rolling Methods and
Long Differencing; Propensity Score Methods.

Lunch Break: 12:00-13:30

Session 6: 13:30-14:45
Small Number of Cross-Sectional Units; Synthetic Control Methods

Coffee Break: 14:45-15:00

Practical Session: 15:00-16:30



DAY 3

Session 7: 9:15-10:30
Non-Binary Treatments; Time-Varying Covariates; Unbalanced Panels; Standard Errors

Coffee Break: 10:30-10:45

Session 8: 10:45-12:00
Nonlinear DiD. Binary, Fractional, and Nonnegative Reponses; Quasi-MLE Estimation

Lunch Break: 12:00-13:30

Session 9: 13:30-14:45
Difference-in-Differences with Repeated Cross Sections

DAY 4

Research Seminar: “Estimating Distributional Treatment Effects with Staggered
Interventions for Panel Data”



