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Dissertation Abstract
Optimal Shrinkage Estimation of Fixed Effects in Linear Panel Data Models
[Job Market Paper]
In panel data models, fixed effects capture unobserved heterogeneity at the specified level, and
thus have interesting economic interpretations in numerous contexts. Typically, the number of
fixed effects to be estimated is very large, whereas the effective sample size available for the
estimation of each fixed effect is relatively small. These two features make accurate estimation
of the fixed effects challenging.
I propose an estimator of the fixed effects in linear panel data models that has desirable risk
properties. The estimator is obtained by shrinking the least squares estimator—the coefficient on
the dummy variable corresponding to the fixed effect unit—in an optimal way. The fixed effects
are allowed to vary with time and to be serially correlated, in which case the shrinkage occurs in
a way that it incorporates the underlying correlation structure. The proposed estimator is shown
to be optimal in mean squared error under minimal assumptions, within a class of shrinkage
estimators. As a result, the proposed estimator asymptotically dominates most estimators that
have been commonly used in applied research.
The estimator is derived by postulating a Gaussian model of the true fixed effects with unknown
mean and variance, which I refer to as the hyperparameters. Under this model, the expectation of
the true fixed effect conditional on the least squares estimator provides a class of shrinkage
estimators indexed by the hyperparameters. The hyperparameters are tuned by minimizing an
estimate of the risk, the mean squared error, of the corresponding estimator. Because the risk
estimate is close to the true loss under minimal assumptions and, importantly, without any
parametric distributional assumptions on either the true fixed effects or the idiosyncratic error
terms, the optimality of the proposed estimator holds under a wide range of data generating
processes. This is in contrast with the more conventional Empirical Bayes (EB) methods, where
an optimality result is possible only under specific distributional assumptions. A simulation
study demonstrates that the risk improvement over EB estimators can be significant when the
distributional assumptions of EB methods are violated. Moreover, the improvement comes with
only a small price; even when such distributional assumptions are satisfied, the risk of the
estimator is very close to that of EB estimators.
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Using administrative data on the public schools of New York City, I show that the proposed
estimator makes an empirically relevant difference. I measure teacher value-added using the
proposed estimator, and revisit the policy exercise of releasing the bottom 5% of the teachers
according to the estimated fixed effects. The composition of the released teachers changes by
20% by using the proposed method rather than the conventional methods.
Misspecified Moment Inequality Models: Diagnostics and Inference, with Donald Andrews
Model misspecification tests are subject to the problem that absence of evidence is not evidence
of absence. This paper develops new diagnostics for model misspecification that do not suffer
from this problem in moment inequality models. Standard tests and confidence sets in the
moment inequality literature are not robust to model misspecification in the sense that they
exhibit spurious precision when the identified set is empty. This paper introduces tests and
confidence sets that provide correct asymptotic inference for a pseudo-true parameter in such
scenarios, and hence, do not suffer from spurious precision.
Inference in Regression Discontinuity Designs under Monotonicity, with Koohyun Kwon
We provide an inference procedure for the sharp regression discontinuity design (RDD) under
monotonicity, with possibly multiple running variables. Specifically, we consider the case where
the true regression function is monotone with respect to (all or some of) the running variables
and assumed to lie in a Lipschitz smoothness class. Such a monotonicity condition is natural in
many empirical contexts, and the Lipschitz constant has an intuitive interpretation. We propose
a minimax two-sided confidence interval (CI) and an adaptive one-sided CI. For the two-sided
CI, the researcher is required to choose a Lipschitz constant where she believes the true
regression function to lie in. This is the only tuning parameter, and the resulting CI has uniform
coverage and obtains the minimax optimal length. The one-sided CI can be constructed to
maintain coverage over all monotone functions, providing maximum credibility in terms of the
choice of the Lipschitz constant. Moreover, the monotonicity makes it possible for the (excess)
length of the CI to adapt to the true Lipschitz constant of the unknown regression function.
Overall, the proposed procedures make it easy to see under what conditions on the underlying
regression function the given estimates are significant, which can add more transparency to
research using RDD methods.

