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0. Introduction. This paper compares the variance and generalized variance
of minimum variance (MV) and weighted least squares (WLS) estimates of
regression coefficients. Matrix inequalities originally developed to study the
rate of convergence of various iterative methods of solving linear equations
(cf. [4]) are used in making the comparisons. These inequalities are given in
Section 1 and applied in Section 2. In Section 3, attention is focused on diagonal
weight matrices, and an example is given in Section 4.

1, Matrix inequalities. Let A be a real positive definite matrix with
Ae; = Nigs 1=12 -,n
llefl = 1

and the eigenvalues \; satisfying \; = M= -+ = M > 0, and let «k = \y/\,
be the spectral condition number of A. For any non-null vector «, define

(1) we = m(z) = 2'A%.
Then
(2) 1 < prapr/pe S [(K* + K_i)/2]2~

For k = 0, the inequality on the right is the Kantorovich inequality [5], and
equality is attained forz = a(e1 = ¢,) (a # 0). This inequality was first derived
in order to determine the rate of convergence of the method of steepest descent
for solving linear equations [5]. Equality on the left is attained when
z =be; (b#0,1=1,2 ---,n).

Inequalities (2) can be generalized. Let

(3) ' M, = X'A*X and m(X) = det M.
If X has rank p, define the condition number by
(4) Kp = A1 *** Ap/Maept1 *** M

Inequality (2) becomes
(5) 1 £ mpa(X) - mr(X) /(X)) < [(Ki + K;a)/zlz-
Proofs for inequalities (2) and (5) are given by Schopf [8].
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