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IMS Lecture Notes-Monograph Series Volume 3
Series Editor, Shanti S. Gupta

Empirical Processes by Peter Gaenssler

This volume is mainly concerned with Glivenko-Cantelli results for
empirical measures and with functional Central Limit Theorems for
empirical C-processes. Specifically, the functional Central Limit Theorems
assume independent, identically distributed observations in arbitrary
sample spaces and are derived using a general theory of weak conver-
gence for non-Borel measures on a metric space. This theory, initiated by
R.M. Dudley and further studied by M.J. Wichura, is developed here in
full and in a context that leads to a broad unification and simplication of
previous methods for obtaining functional Central Limit Theorems. The
approach applies to results beginning with Donsker’s famous theorem for
the uniform empirical process up to the most general cases known today.

The basic point of view of this volume is probabilistic, but it is hoped
that the presentation, with its set-indexed context, might also lead to new
approaches to inference for spatial data.

The main topics covered are as follows:

Glivenko-Cantelli convergence
The Vapnik-Chervonenkis Theory with some extensions

Weak convergence of non-Borel measures on a metric space
Portmanteau Theorem
Continuous mapping theorems
Product spaces
Sequential compactness
Skorokhod-Dudley-Wichura Representation Theorem
The space DI[O0, 1]
Random change of time

Functional Central Limit Theorems
For empirical C-processes
For weighted empirical processes

List price ............ $20.00
IMS member price .... $12.00

Order prepaid from:

The Institute of Mathematical Statistics
3401 Investment Boulevard, Suite 6
Hayward, California 94545 (USA)



The Annual Index to the Statistical
Literature of the World

CURRENT INDEX TO STATISTICS

APPLICATIONS, METHODS AND THEORY
VOLUME 9 (1983)-NOW AVAILABLE

e Nearly 7200 articles from ‘‘core’” and ‘“‘related”
journals and books indexed for 1983.

e Complete coverage of 59 journals in statistics
and related fields.

e Statistics articles selected and indexed from
over 300 other journals.

e Subject index lists each article alphabetically
according to each important word in its title.

e Subject index also lists articles alphabetically
according to key words not appearing in the title.

e Author index lists each article under the name
of each author.

* Reasonable prices:

IMS/ASA Members — $15
Other individuals —.$20
Other institutions — $40

Published jointly by the Institute of Mathematical Statistics and the American Statistical
Association. Volumes 2-9 are available now at the above prices. Publication of Volume 10
(1984) is expected late in 1985. Orders for Volume 10 are now being accepted at the above
prices, with shipping upon availability. Please specify applicable rate and volume number(s)
desired. Order prepaid from:

IMS Business Office
3401 Investment Blvd. #7
Hayward, CA 94545 (USA)



THE ANNALS OF STATISTICS
Vol. 13 September 1985 No.3

Special Invited Paper

Testing for independence in a two-way table: New interpretations of the chi-square

statistic . ........ ... ... ... PERSI D1ACONIS AND BRADLEY EFRON
Discussion .......... ... .. ... ..o NORMAN BRESLOW AND DIRK MOORE
Discussion ... ... ... .. JAMES M. DICKEY
DiSCussiOn .. ...... ... ... ... STEPHEN E. FEINBERG
DISCUSSION . . . ... I. J. Goop
Discussion .. ....... . ... LEO A. GOODMAN
DISCUSSION ... ... . ToM LEONARD
Discussion ............... ... ... .. .... PETER MCCULLAGH AND DARYL PREGIBON
Discussion .. ......... ... DoNALD A. PIERCE
Discussion . ... . ... R. L. PLACKETT
Discussion .. ... ... .. ROLF SUNDBERG
Rejoinder . ......... .. ... ... .. ........... PERSI DIACONIS AND BRADLEY EFRON

Articles

Using empirical partially Bayes inference for increased efficiency ... BRUCE G. LINDSAY
Strong consistency of approximate maximum likelihood estimators with application in

NOBPATAMELTICS . . . ..ottt et JANE-LING WANG
Consistency and asymptotic normality of the minimum logit chi-squared estimator when

the number of design pointsislarge......................... LINDA JUNE Davis

Consistent estimation in partiaily observed random walks
PETER GUTTORP AND ANDREW F. SPIEGEL
Spline smoothing and optimal rates of convergence in nonparametric regression models
PAUL SPECKMAN
Spline smoothing in regression models and asymptotic efficiency in L,
MICHAEL NUSSBAUM
A sieve method for the spectral density . . . . . YUN-SHYONG CHOW AND ULF GRENANDER
An asymptotically efficient solution to the bandwidth problem of kernel density
estimation. ............. ... . ... JAMES STEPHEN MARRON

Averaged shifted histograms: Effective nonparametric density estimators in several
dIMeNSIONS . . ... ..ot Davip W. ScoTt

A note on the L1 consistency of variable kernel estimates . .............. Luc DEVROYE

Kernel estimates of the tail index of a distribution
SANDOR CsORGO, PAUL DEHEUVELS, AND DAVID MASON

Minimax variance M-estimators in e-contamination models
JOHN R. CoLLINS AND DouGiLAs P. WIENS
Estimation of a symmetric distribution . .. ...... ... ... . ... .. ... .. Suaw-Hwa Lo
Estimating a quantile of a symmetric distribution
ARTHUR COHEN, SHAW-HwA Lo, AND KESAR SINGH

A Bayesian nonparametric sequential test for the mean of a population
MURRAY K. CLAYTON
Sobolev tests for independence of directions........... .. P. E. Jupp AND B. D. SPURR
Linear serial rank tests for randomness against ARMA alternatives
MARC HALLIN, JEAN-FRANCOIS INGENBLEEK AND MADAN L. PURI
Nonnull and optimality robustness of some tests
TAKEAKI KARIYA AND BiMAL KUMAR SINGH
Modeling expert judgments for Bayesian updating
CHRISTIAN GENEST AND MARK J. SCHERVISH

Short Communications

Optimal sequential search: A Bayesian approach . . . . . DAVID ASSAF AND SHMUEL ZAMIR
Rate of convergence of one- and two-step M-estimators with applications to maximum
likelihood and Pitman estimators
P. JANSSEN, J. JURECKOVA AND N. VERAVERBEKE
Variances of the Kaplan-Meier estimator and its quantiles under certain fixed censoring
models . .. ... ARTHUR J. ROTH

A measure of variability based on the harmonic mean, and its use in approximations
MARK BROWN

Coherent predictions are strategic . ... ... DaviD A. LANE AND WILLIAM D. SUDDERTH

Correction
A conjecture of Berry regarding a Bernoulli two-armed bandit .... ....... V. M. JosHI




IMS LECTURE NOTES — MONOGRAPH SERIES

This series provides an avenue for the rapid, but carefully refereed, publication of
important research resuits 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.

by Akimichi Takemura, Purdue University
A self-contained development of zonal polyncmials in the frame-
work of standard muitivariate analysis.

Zonal polynomials have been used extensively

4 ZONAL POLYNOMIALS

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

and multivariate normal distribution theory.

edited by Y.L. Tong, University of Nebraska
Proceedings of the Symposium on Ineqgualities in Statistics and
Probabiiity held in Lincoln, Nebraska during October 1982.

This volume reports on the recent rapid growth
in the field of inequalities due, in part,

5 INEQUALITIES IN STATISTICS AND PROBABILITY

to widespread applications in reliability theory, 263 pages
in multivariate nonnormal analysis, List price $25
and in optimization and constraint problems. IMS members $15

The volume contains thirty expository
and research papers by leaders in the field.

by James Berger and Robert Wolpert
A comprehensive presentation and criticism of the likelihood prin-
ciple and its generalizations.

6 THE LIKELIHOOD PRINCIPLE

This book provides a non-technical development
of the likelihood principle with attention

to some of its surprising implications 217 pages
for such areas as randomization analysis, List price $25
censoring, significance testing, IMS members $15

and sequential analysis. The authors also discuss
generalizations and implementations
of the likelihood principle.

ADDITIONAL TITLES
Previously published: Volume 1, Essays on the Prediction Process

by Frank Knight (315/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: Group
Theory in Statistics by P. Diaconis, Approximate Computations of Expectations
by C. Stein, and Foundations of Exponential Families by L. Brown.

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

Institute of Mathematical Statistics

3401 Investment Blvd., #7

Hayward, CA 94545 (USA)



