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1. Introduction

Flexible and refined statistical models are widely sought in a large array of statistical problems. Much of the work has been
devoted to deriving estimators and tests for the unknown parameters or functions. Recently, [7] introduced the following
partially linear varying coefficient errors-in-variables (or measurement errors) models (PLVCEVM):

{ Yi =Z' B+ X a(U) + &,

Wi = X: + uy. i=1,...,n, (1.1)

where {(Y;; W;, Z;, U;), 1 < i < n}is an independent and identical distributed (i.i.d.) random sample, Z; € R?, U; € R, 8 =
B, -, ﬁp)T is an unknown p-dimensional parameter vector, () = (o1(-), ..., oeq(-))T is an unknown g-dimensional
vector of coefficient functions, ¢; are random errors and the covariate variables X; € R? are measured with additive errors
and are not directly observable. One can only observe the surrogate variables W;, and the measurement errors v; with mean
zero and known covariance X, are independent of (X;, Z;, U;, €;). When X, is unknown, one can obtain a consistent and
unbiased estimator based on W;. The specific details can be found in [16].

Model (1.1) is flexible enough to include a variety of models of interest. For example, when v; = 0, i.e. X; can be observed
exactly and g = 1,X; = 1, model (1.1) reduces to the famous partially linear regression model. When X; can be observed
exactly, model (1.1) reduces to well-known partially linear varying coefficient model (PLVCM) which was introduced by [2]
and wildly studied by many authors. For example, [ 13] proposed a local least-squares method with a kernel weight function
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and established the consistency and asymptotic normality of estimator; [31] developed the procedures for estimation of the
linear and the nonparametric parts based on local polynomial fitting method; [30] employed the empirical likelihood (EL) ap-
proach for deriving the confidence regions of the unknown parametric vector; more references can be found in [32,4,17,28]
among others. For the PLVCEVM where the measurement errors emerged in parametric part, a lot of investigative effort has
been dedicated to this case in the literature. For example, [29] proposed estimators for the parametric and nonparamet-
ric component respectively and derived their asymptotic properties; [23] applied EL method to obtain confidence regions
for the parametric component; [25] proposed modified profile least-squares estimator for the parametric component and
established the asymptotic normality of the estimator. A test was also developed for the validity of the constraints on the
parametric component. For the PLVCEVM (1.1), that is the measurement errors emerged in nonparametric part, we can see,
so far, that [7] proposed two types of local bias-corrected restricted profile least squares estimators of the parameter and
varying coefficient functions and discussed their asymptotic properties, they also compared the efficiency of the two kinds of
parameter estimators under the criterion of Lowner ordering and developed a linear hypothesis test for the parametric com-
ponent; [6] employed the EL approach to construct confidence intervals/regions both for the parametric and nonparametric
components.

However, all articles mentioned above are the cases with fixed number of predictors. It is well-known that high-
dimensional data analysis arises frequently in many contemporary statistical studies. The emergence of high-dimensional
data, such as the gene expression values in microarray and the single nucleotide polymorphism data, brings challenges to
many traditional statistical methods and theory. One important aspect of the high-dimensional data under the regression
setting is that the number of covariates is diverging. When the number of parameters grows with sample size, much of
the work has been devoted to various parametric and semiparametric models. For example, [33] investigated parameter
estimation in a semiparametric regression model with diverging number of predictors that are highly correlated; [34]
considered the stable direction recovery in single-index models with a diverging number of predictors; [26] investigated
asymptotic properties of a family of sufficient dimension reduction estimators when the number of predictors diverges
to infinity with the sample size; see also [1,9,35] among others. For high-dimensional PLVCM, i.e., the model (1.1) when
X; can be observed exactly and p diverges, [15] employed the EL method to construct confidence regions of the unknown
parameter.

It is well known that variable selection for predictors has caused much attention of many researchers. Various powerful
penalization methods have been developed for variable selection. For example, [3] proposed a family of variable selection
procedures for parametric models via nonconcave penalized likelihood. [ 14] developed the nonconcave penalized quasi-
likelihood method for variable selection in PLVCM. [10] proposed adaptive penalization methods for variable selection in
PLVCM and proved that the methods possess the oracle property. Recently, a new and efficient variable selection approach,
penalized empirical likelihood (PEL) introduced for the first time by [21], was applied to analyze mean vector in multivariate
analysis and regression coefficients in linear models with diverging number of parameters. As demonstrated in [21], the
PEL has merits in both efficiency and adaptivity stemming from a nonparametric likelihood method. Also, the PEL method
possesses the same merit of the EL which only uses the data to determine the shape and orientation of confidence regions
and without estimating the complex covariance. As far as we know, there are a few papers related to the PEL approach, such
as [12] applied the PEL approach to parametric estimation and variable selection for general estimating equations; [27] used
the PEL method to study linear regression model with right censored data.

It is worth pointing out that there is no result available in the literature when the number of covariates in PLVCEVM (1.1)
is diverging. In this paper we focus on this model. Our contribution includes the following three aspects: (1) utilize the EL
method to construct confidence regions of unknown parameter and establish asymptotic normality of maximum empirical
likelihood (MEL) estimator of the parameter; (2) employ the PEL approach to build parsimonious and robust models and
obtain the oracle property of the PEL estimator; (3) apply the PEL ratio for testing hypotheses and constructing confidence
regions of finite-dimensional subsects of unknown parameter.

The organization of the paper is as follows. In Section 2, we construct corrected EL ratio and test statistic as well as define
the MEL and PEL estimators of the parameter and give their asymptotic properties; at the same time, we briefly introduce
some computational issues. Simulation study and real data analysis are done in Section 3. The proofs of the main results are
collected in the Appendix.

2. Methodology and main results

2.1. Corrected empirical likelihood and asymptotic properties

If X; can be observed exactly and 8 is known, the model (1.1) can be reduced to the following varying coefficient regression
model

p q
Y — ZZ,]ﬁj = ZXUOlj(U,') +¢g, 1<i<n. (21)

j=1 j=1
Then, the varying coefficient functions {;(-),j = 1, ..., q} can be estimated by a local linear regression approximation.

Specifically, for U in a neighborhood of u, we use a local linear approximation o;(U) ~ o;(u) + oejf(u)(U —u) =
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