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Extended Abstract

Shrinkage estimators have found vast applications in many disciplines. These estimators were first intro-
duced by James and Stein (1961) and Stein (1962). Many statisticians have shown different character-
istics of these estimators. The first version of two-level hierarchical models is called the homoscedastic

hierarchical model with the following structure
Y; ~ N(0;, A) i=1,2,...,n
0; ~ N (1, \).
The second version of two-level hierarchical models, heteroscedastic hierarchical models, is as follows
Y; ~ N(0;, A;) i=1,2,...,n
0; ~ N (1, A).
Several authors have considered discussing the asymptotic properties of the heteroscedastic hierarchical
models too. Among others, we can refer to Xie et al (2012-2016), Ghoreishi and Meshkani (2014),
Baranchik (1970), Cai and Zijian (2016), and Shantia and Ghoreishi (2020).
In this paper, we address the following heteroscedastic hierarchical model
Y; ~ N(6;, A;) 1=1,2,...,n
0; ~ N(p, A),
0; = 81 X1 + B2 Xoj + - - + BpXpi

with a linear structure for 6;s. We will use the moment, maximum likelihood, and SURE methods to
obtain the shrinkage estimate

A A;
= Y; 4 - ) ~
A+ A; A+ A;
and also to estimate the regression coefficients 31, - , 3.

A common assumption for high-dimensional regression models, p = O(n), is the sparsity assumption
for the vector of the regression coefficient. That is,
card(B) = HﬁHO = 59 K D,
where /6 = (617 BQ? e 7ﬁp)T'

Assuming the sparsity, the asymptotic properties of the resulting estimators will be investigated under

the error function Lo and the penalized function L; given by

. 1 1/2/4 2
— 0—-X 1
argé&%ﬂ {QnHW ( ,B)Hg +)‘HBH1}’ ©.1)
where 8 = (01,0, ---,60,)T, X is the regression matrix, and W = diag<;\;AA1 R S‘;AA"> .
1 n

Assuming that [3 is the solution of (0.1) and 3* is the real vector, we will construct the Lo-upper
bound

. . 4 A+ A solnp
[l 4 s (52 22

n

for B3 — B*.
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