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Abstract

Growing-dimensional data with likelihood function unavailable are often encountered in various fields.
This paper presents a penalized exponentially tilted (PET) likelihood for variable selection and param-
eter estimation for growing dimensional unconditional moment models in the presence of correlation
among variables and model misspecification. Under some regularity conditions, we investigate the con-
sistent and oracle properties of the PET estimators of parameters, and show that the constrained PET
likelihood ratio statistic for testing contrast hypothesis asymptotically follows the chi-squared distribu-
tion. Theoretical results reveal that the PET likelihood approach is robust to model misspecification.
We study high-order asymptotic properties of the proposed PET estimators. Simulation studies are
conducted to investigate the finite performance of the proposed methodologies. An example from the

Boston Housing Study is illustrated.
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models; Penalized exponentially tilted likelihood; Variable selection.

1. Introduction

Exponentially tilted (ET) likelihood (Imbens et al., 1998) is a useful nonparametric approach to evaluate
estimations and confidence regions of unknown parameters in unconditional moment models of the form
E{g(z;0)} = 0, which provides a unified approach for parameter estimation in a class of statistical
models with likelihood function unavailable, where g(x;#) is a vector-valued nonlinear function of a
random vector x € X C R' and a parameter vector § € © C RP in which © is a compact set of
unknown parameters. The merits of the ET likelihood include (i) it behaves better than the empirical
likelihood (EL) under model misspecification (Schennach, 2007), that is, the ET likelihood is robust
to model misspecification, (ii) it allows a computationally convenient treatment of misspecified models

(Kitamura, 2000), and (iii) it is flexible in incorporating some auxiliary information. Hence, several
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