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PROBLEMS AND SOLUTIONS

PROBLEMS

021.1. LS and BLUE Are Algebraically Identicaproposed by Richard W
FarebrotherLet X be a givenn X g matrix of rankg, let y be a givenn X 1
matrix, and letb be aq X 1 matrix of unknown element3hen the least squares
problem is defined hy

min e’e subject toe = y — Xh.

Further let ¢ # 0 be a giveng X 1 matrix and leta be ann X 1 matrix of
unknown elementsrhen the minimum variance unbiased linear estimation prob-
lem is defined by

mina’a subject toX'a = c.

It is well known that thesolutions & = X(X'X)™*c andb* = (X'X)™*X'y to
these problems are connected by the relationafiip = ¢'b*. Readers are in-
vited to show that th@roblemsthemselves are algebraically identical

02.1.2. A Particular Symmetric Idempotent Mattiyroposed by Heinz
NeudeckerConsider theg X g symmetric real matriceB and

M, O

m < g, integerr > 1. Let tr (B¥) = tr(C¥), k =1,2,3,.... Show that(1/r)B is
idempotent

CORRIGENDUM
Geert Dhaene has pointed out that his solution to ProblethD0Determinant

of a Skew-Symmetric Matrixpublished inEconometric Theornl7, pp. 277-
278 contains an erroA correction by the author is the following

By the skew-symmetry o§, we have|S; ;| = (—1)"?|S. 4| and
2|S. 4| ifniseven
|+ 1500l = L
[Sal + IS0 0 if nis odd
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Therefore the statemenitS| = 2,53 |54 at the beginning of page 278nd
the proof) is correct only whem is odd A correct solution of the problem
whenn is even is as followsConsider then X n skew-symmetric matrix

(Su —Sa (0 sy
S= <821 S, ), Where822—<$Zl 0)

ands,; is a scalar|S,,| = 0. Assume that skew-symmetric matrices of even
order up to(n — 2) X (n — 2) have a nonnegative determinanhen if s,; # 0,

IS| = [Sl1S11 + $:1S7 Sl =0,

sinceSy; + $5,S5S,, is skew-symmetricMoreover| S| = 0 also ifs,; = 0, by
the continuity of| S| in s,;. The result follows by inductian
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