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Simo Puntanena, George P.H. Styanb, Hans Joachim Wernerc; ∗
aDepartment of Mathematics, Statistics & Philosophy, University of Tampere, 33014 Tampere, Finland
bDepartment of Mathematics and Statistics, McGill University, 805 ouest, rue Sherbrooke Street West,

Montr�eal, Qu�ebec, Canada H3A 2K6
cInstitute for Econometrics and Operations Research, Econometrics Unit, University of Bonn,

Adenauerallee 24–42, D-53113 Bonn, Germany

Received 27 January 1998; received in revised form 8 June 1998

Abstract

We o�er two matrix-based proofs for the well-known result that the two conditions GX=X and
GVQ=0 are necessary and su�cient for Gy to be the traditional best linear unbiased estimator
(BLUE) of X� in the Gauss–Markov linear model {y; X�; V}, where y is an observable random
vector with expectation vector E(y)=X� and dispersion matrix D(y)=V ; the matrix Q here is
an arbitrary but �xed matrix whose range (column space) coincides with the null space of the
transpose of X . c© 2000 Elsevier Science B.V. All rights reserved.
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1. Introduction and preliminaries

Let Rn, Rn×m, and Pn×n denote the set of n-dimensional real column vectors, the set
of n×m real matrices, and the set of real n× n symmetric nonnegative-de�nite (nnd)
matrices, respectively. Given A ∈ Rn×m, let A′, R(A), and N(A) denote the transpose,

( This paper was presented at the Sixth International Workshop on Matrix Methods for Statistics,
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