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1. Introduction
Consider the general Gauss-Markov model
y=XB+e

where yis ann x 1 observable random vector, X is a known n x p model matrix, f is a p x 1 vector of unknown parameters, and
eisann x 1 random error vector. The expectation and the covariance matrix of random vector y are

E(y)=XB and cov(y)= a2V,
respectively, where ¢2 >0 is an unknown scalar and V is a known nonnegative definite matrix. In short, we use the notation
M g =1y, XB, a2y

to describe the general Gauss-Markov model.

Furthermore, let Rm n denote the set of m x n real matrices and R = Ry, 1. The symbols A’, A~, AT, 4(A), EAYL, N (A),
and r(A) will stand for the transpose, a generalized inverse, the Moore-Penrose inverse, the column space, the orthogonal
complement of the column space, the null space, and the rank, respectively, of A € Rp n. By AL we denote any matrix satisfying
%(AL) = A/ (A') = G(A)". Further we will write P, = AAT = A(A’A)” A’ to denote the orthogonal projector (with respect to the
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