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Matrix Completion Estimation in Varying Panel Data
Settings

as discussed with Prof. Martin Schumann

In Athey et al. (2021), the authors synthesize the literature on Causal Inference in Panel Data Econo-
metrics. They characterize the common goal of prominent approaches in this field as estimating average (causal)
treatment effects by imputing missing potential outcomes. They show that two popular frameworks for causal
inference, the unconfoundedness and synthetic control approaches, can be viewed as matrix completion (MC) esti-
mators. They then introduce a new MC estimator that they claim shows improved accuracy compared to existing
methods in certain settings. MC estimation (MCE) is a technique that so far has been used extensively in the
Computer Science and Statistics literatures, but has not been widely adopted in Econometrics. The empirical part
of their paper is focused on comparing the accuracy of their new estimator to several other methods, including a
Difference-in-Differences (DID) approach.

Since the initial publication of Athey et al. (2021), there has been a deluge of advancements in the DID
literature. In the characterization of Roth et al. (2023), substantial parts of this frontier work focus on assessing
and reducing estimation bias when canonical assumptions of DID are relaxed (cf. Callaway & Sant’Anna, 2021;
de Chaisemartin & D’Haultfoeuille, 2018; de Chaisemartin & D’Haultfœuille, 2020; Goodman-Bacon, 2021). There
is currently no literature that incorporates these advances into the MCE framework.

The main goals of this proposed thesis are threefold:

1. To review and synthesize the contributions to Panel Data Econometrics made in Athey et al. (2021),

2. To examine whether recent advances in DID methods can be incorporated into the MCE framework, and

3. To compare the accuracy of Athey et al. (2021)’s new MC estimator with that of recent DID methods in data
regimes in which canonical DID assumptions are not met.
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