IMS LECTURE NOTES — MONOGRAPH SERIES

This series provides an avenue for the rapid, but carefully refereed, publication of important research results
in comprehensive form and expository style. These volumes should be of great value to researchers and
advanced students in statistics, probability, and related fields. The series editor is Shanti S. Gupta, Purdue

University.

ZONAL POLYNOMIALS

by Akimichi Takemura
A self-contained development of zonal polynomials in the framework of standard

multivariate analysis.
Zonal polynomials have been used extensively in the study

of noncentral multivariate distributions. This easily 110 pages
understood treatment uses only the standard tools of linear List price $15
algebra and multivariate normal distribution theory. IMS members $9

5 INEQUALITIES IN STATISTICS AND PROBABILITY

edited by Y. L. Tong
Proceedings of the Symposium on Inequalities in Statistics and Probability heid
in Lincoln, Nebraska during October 1982.

This volume reports on the recent rapid growth in the field

of inequalities due, in part, to widespread applications in 263 pages
reliability theory, in multivariate nonnormal analysis, and List price $25
in optimization and constraint problems. The volume IMS members $15
contains thirty expository and research papers by leaders

in the field.

THE LIKELIHOOD PRINCIPLE
by James Berger and Robert Wolpert
A comprehensive presentation and criticism of the likelihood principle and

its generalizations.
This book provides a non-technical development of the

likelihood principle with attention to some of its surprising 217 pages
implications for such areas as randomization analysis, List price $25
censoring, significance testing, and sequential analysis. IMS members $15

The authors also discuss generalizations and implemen-
tations of the likelihood principle.

& ADDITIONAL TITLES

Previously published: Volume 1, Essays on the Prediction Process by Frank Knight
($15/members $9); Volume 2, Survival Analysis edited by John Crowley and Richard A.
Johnson ($25/members $15); Volume 3, Empirical Processes by Peter Gaenssler
($20/members $12). Forthcoming: Fundamentals of Statistical Exponential Families by
L. Brown, Approximate Computations of Expectations by C. Stein, Adaptive Statistical
Procedures and Related Topics edited by T. L. Laiand J. Van Ryzin, Differential Geometry
in Statistical Inference by S. Amari, O. Barndorff-Nielsen, R. Kass, S. Lauritzen, and
C. R. Rao, and Group Theory in Statistics by P. Diaconis.

Prepaid orders for individual volumes and requests for standing order enroliment (eligible for 20% prepubli-
cation discounts from list prices) should be sent to

Institute of Mathematical Statistics

3401 Investment Blvd. #7

Hayward, CA 94545 (USA)
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IMS Lecture Notes—Monograph Series

This series provides an avenue for the rapid, but carefully refereed, publication of important research results in comprehensive
form and expository style. These volumes should be of great value to researchers and advanced students in statistics,
probability, and related fields. The series editor is Shanti S. Gupta, Purdue University.

APPROXIMATE COMPUTATION OF EXPECTATIONS
by Charles Stein
An abstract approach to the approximate computation of expectations.

One aim of the theory of probability is the effective computation of probabilities that are 164 pages
given in principle. This volume presents an abstract approach to this issue keeping in List price $20
mind the interaction of theoretical ideas and concrete problems. IMS members $12

ADAPTIVE STATISTICAL PROCEDURES AND RELATED TOPICS

edited by John Van Ryzin
Proceedings of the Symposium on Adaptive Statistical Procedures and Related Topics,
Brookhaven National Laboratory, June 1985.

This symposium was held in honor of the 70th birthday of Herbert Robbins and covers 476 pages
the broad range of topics to which he has made fundamental contributions including List price $40
stochastic approximation, empirical Bayes and sequential analysis. This volume contains IMS members $24

36 papers (five in abstract form) by students and/or colleagues of Robbins.

9 FUNDAMENTALS OF STATISTICAL EXPONENTIAL FAMILIES
by Lawrence D. Brown
A systematic treatment of the analytical and probabilistic properties of exponential families.

Many if not most of the successful mathematical formulations of statistical questions 283 pages
involve specific exponential families of distributions. This volume examines these List price $25
mathematical formulations from the perspective of general exponential families with a IMS members $15

variety of statistical applications in mind.

& ADDITIONAL TITLES

Volume 1, Essays on the Prediction Process by Frank Knight ($15/members $9); Volume 2, Survival Analysis edited by John
Crowley and Richard A. Johnson ($25/members $15); Volume 3, Empirical Processes by Peter Gaenssler ($20/members $12);
Volume 4, Zonal Polynomials by Akimichi Takemura ($15/members $9); Volume 5, Inequalities in Statistics and Probability
edited by Y. L. Tong ($25/members $15); Volume 6, The Likelihood Principle by James Berger and Robert Wolpert
($25/members $15).

Prepaid orders for individual volumes and requests for standing order enroliment (eligible for
20% prepublication discounts from list prices) should be sent to:

Institute of Mathematical Statistics
3401 Investment Boulevard, Suite 7
Hayward, California 94545 (USA)
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Differential Geometry in Statistical Inference
by S.-1. Amari, O. E. Barndorff-Nielsen, R. E. Kass, S. L. Lauritzen,
and C. R. Rao

The papers collected here present, in a concise yet comprehensive form, several major
developments of recent research on differential geometry in statistics.

Contents
Introduction by R. E. Kass

Differential Geometrical Theory of Statistics—Towards New Developments

by S.-I. Amari
Introduction; Geometrical Structure of Statistical Models; Higher-Order Asymptotic Theory of
Statistical Inference in Curved Exponential Family; Information, Sufficiency and Ancillarity Higher
Order Theory; Fibre-Bundle Theory of Statistical Models; Estimation of Structural Parameter in the

Presence of Infinitely Many Nuisance Parameters; Parametric Models of Stationary Gaussian Time
Series; References

Differential and Integral Geometry in Statistical Inference by O. E. Barndorff-Nielsen
Introduction; Review and Preliminaries; Transformation Models; Transformation Submodels
Maximum Estimation and Transformation Models; Observed Geometries; Expansion of cm
Exponential Transformation Models; Appendices and References

Statistical Manifolds by S. L. Lauritzen

Introduction; Some Differential Geometric Background; The Differential Geometry of Statistical
Models; Statistical Manifolds; The Univariate Gaussian Manifold; The Inverse Gaussian Manifold; The
Gamina Manifold; Two Special Manifolds; Discussion and Unsolved Problems; References

Differential Metrics in Probability Spaces by C. R. Rao
Introduction; Jensen Difference and Entropy Differential Metric; The Quadratic Entropy; Metrics
Based on Divergence Measures; Other Divergence Measures; Geodesic Distances; References

Listprice ............... $25
IMS member price ....... $15
Order prepaid from:

Institute of Mathematical Statistics
3401 Investment Boulevard, Suite 7
Hayward, California 94545 (USA)



