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Abstract
This paper is concerned with the error density estimation in high-dimensional sparse
linear model, where the number of variables may be larger than the sample size. An
improved two-stage refitted cross-validation procedure by random splitting technique
is used to obtain the residuals of themodel, and then traditional kernel densitymethod is
applied to estimate the error density. Under suitable sparse conditions, the large sample
properties of the estimator including the consistency and asymptotic normality, as well
as the law of the iterated logarithm are obtained. Especially, we gave the relationship
between the sparsity and the convergence rate of the kernel density estimator. The
simulation results show that our error density estimator has a good performance. A
real data example is presented to illustrate our methods.
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1 Introduction

Error density estimation is a basic problem in statistical modeling. For conventional
linear model, we often assume that the error satisfies Gaussian distribution with mean
zero; then, ordinary least square (OLS) approach is used to estimate regression coef-
ficients and corresponding statistical inference on coefficients could be also set up.
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