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ORACLE INEQUALITIES, VARIABLE SELECTION AND UNIFORM
INFERENCE IN HIGH-DIMENSIONAL CORRELATED RANDOM
EFFECTS PANEL DATA MODELS

ANDERS BREDAHL KOCK
AARHUS UNIVERSITY AND CREATES

ABSTRACT. In this paper we study high-dimensional correlated random effects panel
data models. Our setting is useful as it allows including time invariant covariates as
under random effects yet allows for correlation between covariates and unobserved
heterogeneity as under fixed effects. We use the Mundlak-Chamberlain device to
model this correlation. Allowing for a flexible correlation structure naturally leads to
a high-dimensional model in which least squares estimation easily becomes infeasible
with even a moderate number of explanatory variables.

Imposing a combination of sparsity and weak sparsity on the parameters of the
model we first establish an oracle inequality for the Lasso. This is valid even when
the error terms are heteroskedastic and no structure is imposed on the time series
dependence of the error terms.

Next, we provide upper bounds on the sup-norm estimation error of the Lasso. As
opposed to the classical £1- and £a2-bounds the sup-norm bounds do not directly depend
on the unknown degree of sparsity and are thus well suited for thresholding the Lasso
for variable selection. We provide sufficient conditions under which thresholding results
in consistent model selection. Pointwise valid asymptotic inference is established for a
post-thresholding estimator. Finally, we show how the Lasso can be desparsified in
the correlated random effects setting and how this leads to uniformly valid inference
even in the presence of heteroskedasticity and autocorrelated error terms.
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1. INTRODUCTION

In this paper we study panel data models under correlated random effects. As we
will see, these models naturally become high-dimensional when the correlation between
the covariates and the unobserved heterogeneity is to be modeled in a flexible way. The
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