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JOB MARKET PAPER

“Inference in Regressions with Many Controls”
(Joint with Ulrich Mueller)

We consider inference on a scalar coefficient of interest in a linear regression model with many
potential control variables. Without any constraint on the control coefficients, one cannot im-
prove upon the regression that includes all controls. One previously-considered approach im-
poses sparsity: that it is assumed known that nearly all control coefficients are zero. We, in-
stead, impose a bound on the weighted sum of squared control coefficients, which amounts
to a bound on the R2 of controls. We develop a simple testing procedure to exploit this con-
straint, and we show that our procedure is, under asymptotics where the number of controls is
a fraction of sample size, (i) of correct size under potential heteroskedasticity and clustered er-
ror structures and (ii) weighted-average-power maximizing under a sequence of bounds that
shrinks to zero in a Gaussian, homoskedastic model. We apply the new test to an empirical
study of the relationship between crime and abortion by Donohue III and Levitt (2001), where
we determine the marginal value of the R2 bound which induces a significant result.

WORKING PAPERS

“Estimating Clustered Standard Errors in High-Dimensional Linear Models”

The application of clustered standard errors is common practice in empirical economic studies
where, within groups, observations can be highly correlated. Typically, in a linear model, the
natural estimator of a clustered standard error is an observation-weighted average of squared
residuals, where consistency holds because the sampling uncertainty of coefficient estimates
becomes asymptotically-negligible. In a high-dimensional model where the number of regres-
sors is of the same order as the number of observations, the regression coefficients can no
longer be estimated with sufficient precision for this reasoning to apply. We instead construct
a cluster-robust standard which is (i) conditionally-unbiased in finite samples, (ii) consistent
under some regularity assumptions on the sequence of regressor values, and (iii) invariant
to the true data-generating coefficients of the linear model. Our estimator is an extension
to the cluster case of a procedure by Cattaneo, Jansson, and Newey (2015) for potentially-
heteroskedastic, independent errors.
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“Power Bounds in Linear Regressions under a Sparsity Assumption”

We consider a linear regression model with a scalar coefficient of interest and Gaussian, ho-
moskedastic errors. In this framework, the full regression on all variables is optimal when
coefficients are left unconstrained, but an assumption of sparsity, which restricts the number
of nonzero coefficients, admits more powerful tests. Under a wide range of data-generating
processes, we demonstrate that even when the number of covariates is a substantial fraction
of sample size, the power gain from sparsity does not exceed what is possible in a full regres-
sion when the point alternate hypothesis doubles in magnitude.

TEACHING EXPERIENCE

Math Camp for Public Policy: Algebra Track (Graduate), Instructor

WWS 507c: Quantitative Analysis for Public Policy, Advanced (Graduate), TA

ECO 312: Econometrics, A Mathematical Approach (Undergraduate), TA

ECO 302: Econometrics (Undergraduate), TA

ECO 202: Statistics and Data Analysis (Undergraduate), TA

RESEARCH EXPERIENCE

2014 THE UNIVERSITY OF CHICAGO, BOOTH SCHOOL OF BUSINESS

Research Consultant to Matthew Gentzkow
-Provided feedback on the technical aspects of a paper which attempts to formalize the collo-
quial use of the term “identification” in applied research.

2011 PRINCETON UNIVERSITY

Research Assistant to Ulrich Mueller
-Investigated empirical applications of a procedure to test heterogeneity of treatment effects
amongst few clusters.

2008 THE UNIVERSITY OF CHICAGO

Research Assistant to Jeremy Fox
-Developed technical proofs related to the identification of matching estimators.

3



WORK EXPERIENCE

2009 ANALYSIS GROUP (BOSTON, MA)
Summer Analyst
-Inspected sensitivity to changes in the specification of an antitrust damages model by the
opposing expert.

SKILLS

Computer: MATLAB, R, Mathematica

Language: English (Native), Mandarin (Conversational)

AWARDS

2015 Towbes Prize for Undergraduate Teaching

2010-2016 Princeton University Fellowship

2007 Putnam Math Competition Top 200
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