
Vol.:(0123456789)

Journal of Statistical Theory and Practice           (2020) 14:64 
https://doi.org/10.1007/s42519-020-00130-7

1 3

ORIGINAL ARTICLE

Density Deconvolution in a Non‑standard Case 
of Heteroscedastic Noises

Cao Xuan Phuong1  · Le Thi Hong Thuy2

Accepted: 6 September 2020 
© Grace Scientific Publishing 2020

Abstract
We study the density deconvolution problem with heteroscedastic noises whose den-
sities are known exactly and Fourier-oscillating. Based on available data, we pro-
pose a nonparametric estimator depending on two regularization parameters. This 
estimator is shown to be consistency with respect to the mean integrated squared 
error. We then establish upper and lower bounds of the error over the Sobolev class 
of target density to give the minimax optimality of the estimator. In particular, this 
estimator is adaptive to the smoothness of the unknown target density. We finally 
demonstrate that the estimator achieves the minimax rates when the noise densities 
are supersmooth and ordinary smooth.
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1 Introduction

In this paper, we consider the additive noise model

where Yj ’s are independent observations, Xj ’s are independent and identically dis-
tributed (i.i.d.) random variables with unknown common density f, and �j ’s are 
independent random noises. Assume that all the variables X1 , ..., Xn , �1 , ..., �n are 

(1.1)Yj = Xj + �j, j = 1,… , n,
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