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PREFACE

We wish to mention here three of the most influential books on inequalities:

I. G.H. Hardy, J.E. Littlewood and G. Polya, Inequalities, Cambridge University
Press, Cambridge, 1934.

2. E.F. Beckenbach and R. Bellman, An Introduction to Inequalities, Random
House, New York, 1961.

3. D.S. Mitrinovi¢ (with P.M. Vasi¢), Analvtic Inequalities, Spinger-Verlag, Berlin,
1970.

It is generally acknowledged that the classic book Inequalities by G.H. Hardy,
J.E. Littlewood and G. Polya transformed the field of inequalities from a collection
of isolated formulas into a systematic discipline. The modern theory of inequalities,
as well as the continuing and growing interest in this field, undoubtedly stems from
that work.

Richard Bellman said during the Second Internationa
Inequalities (Oberwolfach, 30th July-5th August 1978), “There are three reasons

Conference on General

for the study of inequalities: practical, theoretical, and aesthetic™. On the aesthetic
aspects he said: ”As has been pointed out, beauty is in the eyes of the beholder.
However, it is generally agreed that certain pieces of music, art, or mathematics
are beautiful. There is an elegance to inequalities that makes them very attractive.”

After the classic book by Hardy, Littlewood and Pélya, the book of D.S. Mitri-
novi¢ is the next most cited book in the field of inequalities. Mitrinovi¢ often used
to say: "There are no equalities, even in the human life the inequalities are always
present”.

The book of G.V. Milovanovi¢, D.S. Mitrinovi¢, and Th.M. Rassias, Topics in
Polynomials: Extremal Problems, Inequalities, Zeros, World Scientific Publishing
Co., Singapore, New Jersey, London, 1994, presents a vast subject of polynomial
inequalities and approximation theory in an integrated and self-contained fashion.
Some 1200 references have been cited in it.

In this volume the contributing authors deal with an extensive study of several
important inequalities useful in several problems in mathematical analysis, geom-
etry and their applications. Subjects dealt with include: Inequalities of Jensen type
and approximation processes, inequalities and equalities for the generalized effi-
ciency function in orthogonality partitioned linear models, reverses of the Schwarz
inequality in inner product spaces, new sharp bounds for the Bernoulli numbers
and refinement of Becker-Stark inequalities, Ulam stability problem for approx-
imately biquadratic mappings and functional inequalities, orthogonality equation
on a bounded domain, generalized Hossz(’s functional equation, Weyl multipliers
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Inequalities and Equalities for the Generalized Efficiency
Function in Orthogonally Partitioned Linear Models

KA LOK CHU!*, JARKKO ISOTALO?***, SIMO PUNTANEN****, and
GEORGE P. H. STYAN"!

Department of Mathematics, Dawson ( ‘ollege, Westmount (Quebec), Canada
Institute of Medical Technology, University of Tampere
' Department of Mathematics and Statistics, University of Tampere, Finland
! Department of Mathematics and Statistics, McGill University, Montréal (Québec), Canada

Abstract. We consider the estimation of regression coefficients in orthogonally partitioned linear
models and focus on the Watson efficiency of the ordinary least squares estimator of the full set of
the parameters with respect to the best linear unbiased estimator and how this full Watson efficiency
relates 1o the product of the Watson efficiencies of two subsets of the parameters. Building upon our
19], we introduce a new and apparently very useful generalized efficiency function and

recent paper
show how it is related to the Watson efficiency; several new inequalities and equalities are established.

1. Introduction and mise-en-scéne

1.1 Introduction

In this paper we consider the general partitioned linear (or GauB-Markov) model
y =X 16, + X285 + ¢, (1.1)

or in another notation,

Mia: {\r X]I.'"'}l -} X_\"J. Vi, (1.2)

with

f‘_'[_\_-'l = X|-_g_;"‘];_-_., F(e) =0, cov(y) = cov(e) V., (1.3)
* email: ka.chu@mail. mcgill.ca
* email: jarkko.isotalo@uta.fi
* email: Simo.Puntanen(@uta.fi
" email: styan@math.mcgill.ca
{MS 2000 subject classifications. Primary 57R70, Secondary 55Q05, 55N35
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