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Zonal Polynomials by Akimichi Takemura

This monograph is a self-contained development of zonal polynomials in the framework or standard
multivariate analysis. Except for the usual tools of multivariate normal distribution theory and linear
algebra, no extensive mathematical background is assumed. This contrasts with earlier treatments of
the theory of zonal polynomials. Itis hoped that the present approach will make zonal polynomials and
the theory of noncentral distribution in multivariate analysis accessible to a much wider audience.
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1. Introduction

2. Preliminaries on partitions and homogeneous symmetric polynomials
Partitions
Homogeneous symmetric polynomials

3. Derivation and some basic properties of zonal polynomials
Definition of zonal polynomials
Integral identities involving zonal polynomials
An integral representation of zonal polynomials
A generating function of zonal polynomials

4. More properties of zonal polynomials
Majorization ordering
Evaluation at identity matrices
Coefficients of elementary symmetric functions
Coefficients of monomial symmetric functions
Coefficients of power sums
Variations of the integral representation of zonal polynomials

5. Complex zonal polynomials
The complex normal and the complex Wishart distributions
Derivation and properties of complex zonal polynomials
Schur functions
Relation between the real and the complex zonal polynomials

References
Order prepaid from:
List price .....ocvveiveeneennnennnnn. $15.00 The Institute of Mathematical Statistics
IMS member price .................. $ 9.00 3401 Investment Boulevard, Suite 7

Hayward, California 94545 (USA)

T @]
Institute of Mathematical Statistics is collaborating with JSTOR to digitize, preserve, and extend access to [[& )2

Statistical Science. MINORY
WWWw.jstor.org



IMS Lecture Notes-Monograph Series Volume 5

Series Editor, Shanti S. Gupta

Inequalities in Statistics and Probability edited by Y.L. Tofng
with the cooperation of I. Olkin, M.D. Perlman, F. Proschan and C.R. Rao

This volume comprises the proceedings of the Symposium on Inequalities in Statistics and Probability
held in Lincoln, Nebraska during October 1982. (The Symposium was sponsored by the National
Science Foundation, the Office of Naval Research, and the University of Nebraska. Typesetting of the
volume was supported by the University of Nebraska.)
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The Likelihood Principle by James Berger and Robert Wolpert

The likelihood principle is one of the simplest ideas in all of statistics, and yet has astonishing
consequences. The monograph begins with an elementary review of conditioning concepts in
statistics, leading up to development of the likelihood principle and its generalizations. Also included
are careful discussions of existing criticisms of the likelihood principle, and introductions to its startling
implications for frequentist theory, sequential analysis, censoring, significance testing, and
randomization analysis. A final section includes discussions by Bruce Hill, David Lane, and Lucien
LeCam and a reply by the authors. Except for a few theoretical sections (which may be omitted without
loss of continuity), this book should be easily readable by statisticians at almost any level.

CONTENTS

1. Introduction

2. Conditioning
Simple Examples, Relevant Subsets, Ancillarity, Conditional Frequentist
Procedures, Criticisms of Partial Conditioning

3. The Likelihood Principle and Generalizations
Introduction, History of the Likelihood Principle, Birnbaum’s Development
— The Discrete Case, Generalizations Beyond the Discrete Case, Nuisance
Variables and the Likelihood Principle, Criticisms of Birnbaum’s Axiomatic
Development, Violation of the Likelihood Principle — Inadmissibility and
Incoherency.

4. Consequences and Criticisms of the Likelihood Principle and the Relative
Likelihood Principle
Incompatibility with Frequentist Concepts, The Irrelevance of Stopping
Rules, The Irrelevance of Censoring Mechanisms, Significance Testing,
Randomization Analysis.

5. Implementation of the Likelihood Principle
Introduction, Non-Bayesian Likelihood Methods, Arguments for Bayesian
Implementation, Robust Bayesian Analysis, Conclusions
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Outstanding graphics...
Convincing simulations...
Practical problems...

bring
statistics

and probability

concepts to life

for your students...

Statistics and Probability
Demonstrations and Tutorials have
been carefully developed and tested.
Each unit contains something
special — some crucial element that
works better on a computer than any
other way.

Choice magazine called the Chi-
Square Analysis unit “a compre-
hensive tutorial to teach the im-
portant chi-square statistic and its
use in contingency tables.” And
Nibble said, “This series can enrich
and extend the scope of an elemen-
tary or intermediate level course.”
Software Reports gave it an overall
A rating and called it “...an excellent

job of graphically displaying a variety

of basic concepts.”

Key Features

®/nteractive Demonstrations —
clear on-screen directions allow you
to select from many possible paths.

e[ ive Simulations — more

extensive than possible in the class-

room, and more convincing than a
textbook description.

®Precision Graphics — drawn

quickly, accurately, and more attrac-

tively than any blackboard sketch.

. eData Sets & Tutorials — care-
fully selected to cover the broadest
possible applications and levels.

About the Author

Bruce E. Trumbo is Professor of
Statistics at California State Univer-
sity, Hayward. A graduate of Knox
College in 1959, he earned both S.M.
and Ph.D. degrees at the University
of Chicago. He is a Fellow of the
Institute of Mathematical Statistics
and a member of the American
Statistical Association.

DENSITY OF

BINOMIAL

REJECTION

REGIONS
5% LEVEL

Fc4,45)

LIKELIHOODS

OBSERVED

PARAMETER P

Statistics Demonstrations
& Tutorials

Unit I - Chi-Square Analysis of
Contingency Tables

— $85.00

Unit2- Completely Randomized
Designs: One-Way ANOVA
with Multiple Comparisons
— $95.00

Unit 3 - Graphical Approaches to
Muiltivariate Data — $85.00

Complete Set — $250.00 (Price
includes archival copies and
Documentation.)

Probability Demonstrations
& Tutorials

Unit 1-Discrete Probability, Part I:
Shapes of Well-Known Dis-
tributions — $95.00

Unit 2-Discrete Probability, Part II:
Simulations, Limit Theorems,
and Distribution Functions
— $85.00

Unit 3 - Continuous Probability
Probability Distributions
— $95.00

Complete Set — $260.00 (Price
includes archival copies and
Documentation.)

Both Complete Sets when

purchased at the same time
— $475.00

All units available on 30-day
FREE exam!

For complete details and an 8-
page full color brochure write
to COMPress or call
1-800-221-0419 today!
Requests for previews must be

submitted on an authorized
school purchase order.

for the Apple Il family

Jot

COMPress

A Division of Wadsworth, Inc.
P.O. Box 102

Wentworth, N.H. 03282
(603) 764-5831/5225
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New From KRIEGER

MATHEMATICS FOR STATISTICS
by W.L. Bashaw

Orig. Ed. 1969, Reprint 1984 344pp.  $23.50
From high school mathematics to intermediate algebra, this book covers all topics that could con-
ceivably be used in elementary statistics, in such a simple, straightforward way that students with
weak mathematical background can easily master the material.

. STATISTICAL THEORY AND METHODOLOGY: In Science and Engineering
by K.A. Brownlee
2nd Ed. 1965, Reprint 1984 w/corr. 608 pp. $47.00
The main objective of this text is to develop competence and self-confidence in the use of statistical
methods which require some understanding of the theoretical background and some practice in the
application of statistical methods .

. STATISTICAL MODELS IN APPLIED SCIENCE
by Karl V. Bury
Orig. Ed. 1975, Reprint 1986 648 pp.  Price Not Set
This book presents a self-contained treatment of most parts of mathematical statistics that find
useful application in the applied sciences. The text is written for practitioners, researchers, and
graduate students in the applied sciences.

e AN INTRODUCTION TO STOCHASTIC PROCESSES AND THEIR APPLICATIONS
by Chin Long Chiang
Orig. Ed. 1980 544pp.  $39.50
This is a systematic presentation of the subject from simple branching processes through Markov
chains, renewal processes to various continuous time finite Markov processes and beyond.

e  THE LIFE TABLE AND ITS APPLICATIONS
by Chin Long Chiang
Orig. Ed. 1984 336pp.  $32.50
This book presents the statistical theory of the ordinary life table and a new life table where the
time intervals are subject to variation. It contains applications to practical areas and brief summary
of methods of life-table construction.

e  TIME SERIES ANALYSIS, IDENTIFICATION AND ADAPTIVE FILTERING

by Daniel Graupe :

Orig. Ed. 1984 402pp.  $38.50
This book unifies identification theory, adaptive filtering, control and decision, time series
analysis, and signature-discrimination or diagnosis theory. Stochastic convergence theory is
reviewed thoroughly, including an outline of 33 fundamental martingale and other convergence
theorems.

BASIC BUSINESS STATISTICS
by Bernard J. Landwehr

Orig. Ed. 1985 246pp.  $18.50
This book is designed to be used by students of business and economics in the first course in
business statistics. Emphasis throughout the book is on an understanding of the basic concepts of
statistics.

When ordering, please add $4.00 for the first book ($1.00 each additional) to cover shipping.

KRIEGER PUBLISHING COMPANY, INC.
P.O. Box 9542
Melbourne, Florida 32902-9542
(305) 724-9542
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Highlights for the Statistician
From . . . Wiley-Interscience

EMPIRICAL PROCESSES
WITH APPLICATIONS TO
STATISTICS

Galen R. Shorack & Jon A. Wellner

A thorough, unified treatment of the theory of
empirical processes, with emphasis on proc-
esses of real random variables. Presents a
wide-ranging selection of applications of
empirical processes in statistics. Summa-
rizes a broad cross section of the literature
with a bibliography of over 400 items, and in-
cludes 23 tables.

approx. 944 pp. (1-86725-X) Feb. 1986
In Press

STATISTICAL ANALYSIS
OF MEASUREMENT ERRORS
John L. Jaech

A general model of statistical inference based
on maximum likelihood for experimental situ-
ations in which multiple items are each
measured by several different methods. Re-
lationships among different estimation
methods are studied and recommendations
given on methods to use in given situations.
293 pp. (1-82731-2) 1985 $34.95

DESIGN AND ANALYSIS OF
CLINICAL EXPERIMENTS

Joseph L. Fleiss

A unique work that presents principles
useful in designing and analyzing studies on
human subjects. Unlike other works on the
subject, it concentrates on statistical aspects
of such experimentation, rather than on the
more ethical, pharmacological, regulatory,
and personnel aspects.
approx. 440 pp. (1-82047-4) Feb. 1986
In Press

TESTING STATISTICAL
HYPOTHESES, 2nd Ed.

Erich L. Lehmann

Covers the theory of hypothesis testing and
of estimating by confidence intervals. “This
classic text has no modern sequel and is still
the basis of all graduate courses on testing.”
—G.S. Watson in Ency. of Statistical
Sciences. This new Second Edition is in-
tended as such a modern sequel, and up-
dates the earlier work.
approx. 500 pp. (1-84083-1) May 1986
.In Press

Now in paper edition

R.A. FISHER, THE LIFE
OF A SCIENTIST

Joan Fisher Box

This biography traces the development of
some of R.A. Fisher’s contributions to statis-
tical method and scientific inference. It shows
how Fisher mobilized and extended the re-
sources of mathematics to solve problems of
estimation, analysis and design of experi-
ments, and inductive inference. Written by
Fisher’s daughter.

512 pp. (1-83898-5) 1978/1985
$22.50 (paper)

REAL AbllD STOCHASTIC

ANALYSIS

M.M. Rao

Presents an interplay of functional analysis
methods in stochastic theory and new prob-
lems for research in functional analysis sug-
gested by probability theory. This interaction
helps a healthy growth of both areas and has
not been presented in a single volume pre-
viously. Research problems and solutions
are included.
approx. 350 pp. (1-82969-2) June 1986
In Press

“..attractive, easy to use, and informative...
discussions are clearly written and offer valu-
able information for all levels of statistical
expertise...a valuable resource.”
—American Scientist

ENCYCLOPEDIA OF
STATISTICAL SCIENCES

Volume 6:
Multivariate Analysis
to Plackett and Burman Designs

Samuel Kotz & Nomman L. Johnson,
Editors-in-Chief
Campbell B. Read, Associate Editor

This encyclopedic work of some three million
words provides coverage on statistical meth-
ods and their applications in virtually all
facets of human endeavor.

Contributions are by some of the world’s most
distinguished statisticians. Both professionals

and students will find immediate, applicable
information that will help them save countless
hours, use the most suitable techniques, and
avoid duplication in their work.

Subscribers to the entire work (eight volumes
plus Index/Supplement volume) receivea 15%
discount off the established list price for each
volume. After Volume 6in August, there will be
two more volumes in 1986, and an Index/Sup-
plementin early 1987.

Vol. 1 480 pp.

(1-05546-8) 1982 $89.95
Vol. 2 613 pp.

(1-05547-6) 1982 $89.95
Vol. 3 722 pp.

(1-05549-2) 1983 $89.95
Vol. 4 672 pp.

(1-05551-4) 1983 $89.95
Vol. 5 741 pp.

(1-05552-2) 1985 $89.95
Vol. 6 758 pp.

(1-05553-0) 1985 $89.95
Prepaid Set Price $650.00
(1-05544-1)

For prospectus, write to Jules Kazimir,
John Wiley & Sons, Inc.,
605 Third Avenue, N.Y., N.Y. 10158

BEYOND ANOVA, BASICS
OF APPLIED STATISTICS
Rupert G. Miller, Jr."

Gogs beyond specific methods in specific
applications to consider the full range of
techniques which can be used to solve a
statistical problem. Thisapplied text treats
general tropics such as one and two-way
classifications, regression analysis, ratios,

and variances.
approx. 240 pp. (1-81922-0) Jan. 1986

In Press

MARKOV PROCESSES
Characterization and
Convergence

S. N. Ethier & T. G. Kurtz

A graduate text/reference on Markov Proc-
esses and their relationship to operator semi-
groups. Presents several different approaches
to proving weak approximation theorems.
Emphasizes the interplay of methods of
characterization and approximation.
approx. 520 pp. (1-08186-8) Feb. 1986
$47.50

ROBUST STATISTICS

The Approach Based on
Influence Functions

F. R. Hampel, E. M. Ronchetti,

P. J. Rousseeuw & W. A. Stahel

A complete, balanced introduction to con-
cepts, theory, and applications. Provides a
comprehensive account of the infinitesimal
approach. Offers insight into the robustness
properties of existing procedures.

474pp. (1-82921-8) Jan. 1986 $39.95

ANALYSIS OF EXPERIMENTS

WITH MISSING DATA
Yadolah Dodge

The first book to present recently developed
theories and techniques for analyzing a data
set resulting from designed experiments
with missing data.

499 pp. (1-88736-6)

FUNDAMENTALS OF
QUEUEING THEORY, 2nd Ed.

Donald Gross & Carl M. Harris
587 pp. (1-89067-7) 1985 $42.95

PROBABILITY AND
MEASURE, 2nd Ed.

Patrick Billingsley
A senior-graduate level text and reference.
626 pp. (1-80478-9) Jan. 1986 $44.95

1985 $39.95

Order through your bookstore or write to
Nat Bodian, Dept. 6-0792

FOR 15-DAY FREE EXAM
CALL TOLL FREE

1 800 526-5368

In New Jersey, call collect
(201) 342-6707
Order Code #6-0792

WILEY-INTERSCIENCE

a division of

John Wiley & Sons, Inc.
605 Third Avenue,

New York, N.Y. 10158

In Canada, 22 Worcester Road, Rexdale, Ontano MSW 1L1
Prices subject to change and higher in Canada. (392-6-0792
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= Wadsworth & Brooks/Cole =
= Advanced Books & Software =
= Announces: =

Counterexamples in Probability and Statistics
Joseph P. Romano and Andrew F. Siegel
This book contains over 300 examples, ranging from
elementary examples for statistics students to special-
ized examples for researchers. Each section contains
pertinent background material. An appendix contains a
list of further examples for which details may be found
in the literature.
Prepublication reviews: “Interesting and well-written ...
Extremely useful for Ph.D. students studying for exams.”
(Erich Lehmann); “I am very enthusiastic about this
book ... I'will use it as supplementary reading in courses,
I will refer to it often in preparing lectures, I will enjoy
browsing through it, and I will recommend it to my
students ... The authors have done a valuable service.”
(Douglas G. Kelly); “The coverage is good, and the book
can be used for supplementary reading in any course on
probability and statistics.” (C. R. Rao); “I am very
-enthusiastic about this book. The coverage is quite
good.” (Colin Mallows).
Contents: 1. Probability Spaces; 2. Random Variables,
Densities, and Distribution Functions; 3. Moments of
Random Variables; 4. Properties of Real Random Vari-
ables; 5. Sequences of Random Variables; 6. Conditional
Expectation, Martingales, and Almost Sure Convergence
of Sums of Independent Random Variables; 7. Properties
of Statistical Experiments; 8. Construction of Estimators;
9. Optimality of Estimators; 10. Confidence Intervals
and Hypothesis Testing; Appendix: Additional Counter-
examples.
March 1986, 330 pp. (est.), cloth, ISBN 0-534-05568-0,
$34.95

MacSpin

D? Software

This Macintosh software allows you to display and
analyze multivariate data rotating in real time under
your control. You can see associations between vari-
ables, linear and nonlinear relationships, clustering, and
multivariate outliers. By pointing with the Macintosh
mouse, you can create transformed variables, define
subsets of data points, define unions or intersections of
subsets, and highlight or hide subsets. With software
such as the Switcher program supplied by Apple, with
a single mouse click you can alternate between statisti-
cal software on a mainframe computer and your data in
MacSpin. One chapter of the documentation contains a
history of dynamic graphics from.PRIM-9 to the Orion
system.

January 1986, 1 disk and 64 pp. (est.) documentation
for the Macintosh (128K or 512K), ISBN 0-936613-00-9,
$79.95

The Elements of Grapbing Data

William S. Cleveland

This book describes and illustrates principles and
methods of graphing data in science and technology.
The material is relevant for both data analysis and data
communication. “This is an admirable book. It is clearly
written and intellectually engaging. Reading it can only
make the eye more critical and scientific communica-
tion more effective.” (Computing Reviews)

1985, 321 pp.; cloth: ISBN 0-534-03729-1, $27.95;
paper: ISBN 0-534-03730-5, $18.95

= Other Titles Available: =

Proceedings of the Berkeley Conference in Honor
of Jerzy Neyman and Jack Kiefer

Edited by Lucien M. Le Cam and Richard A. Olshen

A co-publication with the Institute of Mathematical
Statistics

Vol. I: 1985, 424 pp., cloth, ISBN 0-534,0312-1, $44.95
Vol. II: 1985, 463 pp., cloth, ISBN 0-534-03357, $44.95

S: An Interactive Environment for Data Analysis
and Grapbics

Richard A. Becker and Jobn M. Chambers

1984, 550 pp., paper, ISBN 0-534-03313-X, $26.95

Extending the S System
Richard A. Becker and Jobn M. Chambers
1985, 144 pp., paper, ISBN 0-534-05016-6, $16.95

The Analysis of Linear Models
Ronald R. Hocking
1985, 385 pp., cloth, ISBN 0-534-03618-X, $44.95

Classification and Regression Trees

Leo Breiman, Jerome H. Friedman, Richard A. Olshen,
and Charles J. Stone

1984, 358 pp., cloth: ISBN 0-534-98053-8, $25.95;
paper: ISBN 0-534-98054-6, $16.95

Matrices with Applications in Statistics, Second
Edition

Franklin A. Graybill

1984, 461 pp., cloth, ISBN 0-534-98038-4, $35.95

Grapbical Methods for Data Analysis
Jobn M. Chambers, William S. Cleveland, Beat Kleiner,
and Paul A. Tukey

1983, 395 pp., cloth, ISBN 0-534-98052-X, $29.95

The Collected Works of Jobn W. Tukey

William S. Cleveland, editor-in-chief

Volume I: Time Series 1949-1964 and Volume II: Time
Series 1965-1984, edited by David R. Brillinger

Vol. I: 1984, 689 pp., cloth, ISBN 0-534-03303-2, $39.95
Vol. II: 1985, 642 pp., cloth, ISBN 0-534-03304-0, $39.95

The Collected Works of George E.P. Box

George C. Tiao, editor-in-chief

Vol. I: 1984, 688 pp., cloth, ISBN 0-534-03307-5, $42.95
Vol. II: 1984, 736 pp., cloth, ISBN 0-534-03308-3, $44.95

w Wadsworth & Brooks/Cole Advanced Books & Software
= | .2 ]555 Abrego Street, Monterey, California 93940




