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Abstract: This paper aims to investigate if shrinkage estimation of sparse variance-covariance matrix can be
helpful in producing more robust feasible generalised least squares estimator (FGLS) in the regression context.
Consider

y=XB+e (1)

where X and y are the [V x K data matrix containing the data from K explanatory variables and N x 1 vector
containing the data of the dependent variable, respectively, while 8 is the K x 1 vector of unknown parameter
vector. The FGLS estimator is defined as

B— (X’Q_lx)f1 X0y 2)

where 2 denotes the estimated variance-covariance matrix of £. The computation of Qin practice is usually
based on the context of the model and/or assumptions underlying the idiosyncratic shocks, €. The validity of
these assumptions is often difficult to verify in practice. The objective of this paper is to investigate to what
extend can shrinkage estimation of 2 be helpful in reducing the assumptions required to estimate 2.

This paper will first consider the benchmark model in the form of a three-dimensional panel data model:

yijt:X;jtﬂ'i_ai""_’yj_"/\t'*'uijta Z'Zl,...7N1,j:1,...,N2,tzl,...,T, (3)

Eijt

where o, 75, A+ and u;j; are pair-wise independent. Under the assumptions that each of these random variables
are independently and identically distributed, the variance-covariance matrix of €;;; is

Q =02S,S,, + 28,8, + 03SxS\ + ouly 4)
where N = N1 NyT with ai, U,%, Ui and 03 denote the variance of o, 7;, A¢ and u;;;, respectively and S,

S, and Sy denote Iy, ®in, ®ir, iy, @ Iy, ® iy andiy, ® iy, ® Ir, respectively.

The variance-covariance matrix €2 is not a diagonal matrix in this case even though the variance-covariance
matrix of each of the error components is a diagonal matrix. It is, however, a sparse matrix. The structure of
the matrix depends on the specification of the error components as well as their variance-covariance structure,
which is not known in practice. This paper will investigate the effectiveness of shrinkage estimation of Q in
the context of FGLS across different assumptions on the error components.
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