
BULL. AUSTRAL. MATH. SOC. 60E15, 49J50

VOL. 58 (1998) [167-168]

Multivariate Bonferroni-Type Inequalities and Optimality.

TUHAO (JOHN) CHEN

This thesis is concerned with multivariate Bonferroni-type inequalities and their opti-
mality. We derive bivariate Sobel-Uppuluri-Galambos type bounds and present bivariate
optimality theory which is a new development in the analysis of multivariate bounds.

In Chapter 1 we set the scene, outlining the development of bivariate Bonferroni-
type bounds and surveying univariate and bivariate optimal upper and lower bounds. The
investigation on optimality in later chapters is motivated by the fact that even though
the use of optimality appears in the literature, a clear definition of optimality is lacking.

Chapter 2 aims at the extension of univariate Sobel-Uppuluri-Galambos bounds to
the bivariate case. We introduce a new idea, marginal Bonferroni summation, with which
results sharper than Galambos and Lee [1, 2] bounds are produced.

Chapter 3, the foundation of bivariate optimal bounds theory, firstly addresses three
notions of bivariate optimality: Frechet optimality, linear optimality and one in linear
programming language. Attention is devoted to seeking the relation between these def-
initions, investigating the existence of each kind of optimality, and the practicalities of
assessing the associated optimal bound when it exists. An explicit expression of a Frechet
optimal upper bound is formed. Chapter 4 centres on applying linear programming the-
ory to construct Frechet optimal lower bounds.

Chapter 5 develops a bivariate non-Bonferroni-type upper bound, a hybrid upper
bound, and demonstrates that in some cases, bivariate hybrid bounds may be sharper
than bivariate Frechet optimal Bonferroni-type upper bounds.

The thesis contains many numerical examples to illustrate different facets of optimal-
ity bounding theory. These involve the construction of appropriate probability spaces.

REFERENCES

[1] J. Galambos and M.Y. Lee, 'Extensions of some univariate Bonferroni-type inequalities to
multivariate setting', in Probability Theory and Applications, (J. Galambos and I. Katai,
Editors) (Kluwer, Dordrecht, 1992), pp. 143-154.

Received 12th January, 1998
Thesis submitted to the University of Sydney, October 1996. Degree approved, July 1997. Supervisor:
Professor Eugene Seneta

Copyright Clearance Centre, Inc. Serial-fee code: 0004-9729/98 SA2.00+0.00.

167

https://doi.org/10.1017/S000497270003210X Published online by Cambridge University Press

https://doi.org/10.1017/S000497270003210X


168 [2]

[2] J. Galambos and M.Y. Lee, 'Further studies on bivariate Bonferroni-type inequalities',
J. Appl. Probab. 31 (1994), 63-69.

Department of Mathematics and Statistics
McMaster University
Hamilton, Ontario L8S 4K1
Canada

https://doi.org/10.1017/S000497270003210X Published online by Cambridge University Press

https://doi.org/10.1017/S000497270003210X

