THE ANNALS
of

STATISTICS

AN Ofrric1AL JOURNAL OF
TaE INSTITUTE OF MATHEMATICAL STATISTICS

Articles

PAGE

On some analogues to linear combinations of order statistics and
linear model. ................................ciiiei PO J0 BIrckEL

Log-linear models for fxequemy data: sufficient statistics and
likelihood equations. .......................... .. .. .SHELBY J. HABERMAN

Open-ended tests for Koopman-Darmois families..................GARY LORDEN
Some limit theorems with applications in sampling theory............... Lars HoLsT

Optimal stopping and sequentlal tests which minimize the maximum
expected sample size. .......... ... oo .Tze Leune Lar

Events which are alsmot independent
R.L.DyksTRA, JouN E. HEWETT AND W. A. THOMPSON, JR.

Application of the theory of products of problems to certain patterned
covariance matrices. o PR P .STteveN F. ARNOLD

On some test criteria for covariance matrix..........................Hisao Nacao

The non-singularity of generalized sample covariance matrices
Morris L. EaToN AND MicHAEL D. PERLMAN

Asymptotic non-null distributions of the likelihood ratio criteria for
covariance matrix under local alternatives. . R ..NARIAKI SUGIURA

Hiding and covering in a compact metric space
Rosert J. McELitce anp Epwarp C. PosNER

Short Communications
An extension of the Hé,Jek Renyl mequahty for one maximum of

partial sums. . .DoMINIK SzZYNAL
On a theorem of Bahadur on the rate of convergence of pomt

estimators. e s JaMes CL Fu
On a multiple decision rule................................... . KHURSHEED ALAM

On some properties of Hammersley’s estimator of an integer mean
Rasur A. KanN

597

617
633
644

659

674

682
700

710

718

729

740

745
750

756

Continued on back cover

Vol. 1, No. 4—July 1973

Institute of Mathematical Statistics is collaborating with JSTOR to digitize, preserve, and extend access to
The Annals of Statistics. RINGJY

®
WWw.jstor.org



THE INSTITUTE OF MATHEMATICAL STATISTICS

(Organized September 12, 1935)

The purpose of the Institute of Mathematical Statistics is to encourage the
development, dissemination, and application of mathematical statistics.

OFFICERS
President:

Lucien LeCam, Centre de recherches mathématiques, Université de Montréal, Case
postale 6128, Montreal 101, Canada .

President-Elect:
R. R. Bahadur, Indian Statistical Institute, 538 Vojana Bhavan, Parliament Street,
New Delhi-1, India
Executive Secretary: . ‘
%sesozgiatz, Statistical Laboratory, Michigan State University, East Lansing, Michigan
Program Secretary: .
R. V. Hogg, Department of Statistics, University of Iowa, Iowa City, Iowa 52240

Treasurer:

Robert Elashoff, MR IV—Room 131, University of California, San Francisco,
California 94122

Editor: Annals of Statistics

Ing(;-g.m Olkin, Department of Statistics, Stanford University, Stanford, California
94

Editor: Annals of Probability

Ronald Pyke, Department of Mathematics, University of Washington, Seattle,
Washington 98195

Managing Editor:

K. J. C. Smith, Department of Statistics, University of North Carolina, Chapel Hill,
North Carolina 27514

Membership. Membership dues including a subscription to one Annals and The Institute
of Mathematuical Statistics Bulletin are $18.00 per year for residents of the United States or

anada and $12.00 per year for residents of other countries. Special rates of $9.00 per year
are available to students. Rates in each category are one-third higher for members who
wish both Annals as well as the Bulletin. Inquiries regarding membership in the Institute
should be sent to the Treasurer of the Institute.

Subscription Rates. Current volumes (six issues per calendar year) of the Annals of
Probability and the Annals of Statistics are each $25.00. Members of the Institute of Mathe-
matical Statistics pay different rates (see above). Single issues are $5.00. Back numbers of

both Annals and the Annals of Mathematical Statistics (Volume 1 through 43) may be pur-
chased from the Treasurer.

The Annals of Statistics, Volume 1, Number 4, July 1973. Published bimonthly in Janu-
ary, March, May, July, September, and November by The Institute of Mathematical

Sﬁ;izstics, MR IV—Room 131, University of California, S.F., San Francisco, California

Mail to the Annals of Statistics should be addressed to either the Editor, Managing Editor or the Treasurer
a8 described abeve. It should not be addressed to Waverly Press.

PRINTED AT THE
WAVERLY PRESS, INc., BAuTiMORE, MARYLAND 21202 U.S.A.
Second-class postage paid at San Francisco, California and at additional mailing offices
Copyright © 1973 by the Institute of Mathematical Statistics




R. L. ANDERSON
PETER J. BICKEL
Davip R. BRILLINGER
L. BrowN

H. D. Brunk

J. DURBIN

RoGer H. FARRELL
THoMAs S. FERGUSON

EDITORIAL STAFF
EbpiTor
INngrAM OLKIN
AssociaTe EpiTors

S. G. GHURYE
JarosLav HAJEK

W. J. HaLL

Davip L. HaNsON

A. HEDAYAT

PeTER J. HUBER
ALBERT W. MARSHALL

JEROME SACKS

I. R. SavaGe

J. SETHURAMAN

GALEN R. SHORACK

W. R. Van ZweT
ArtHUR F. VEINOTT, JR.
JosEPH A. YAHAV

S. Zacks

ManaciNg EpiTor
K. J. C. SmiTH

PasT EDITORS OF THE ANNALS OF MATHEMATICAL STATISTICS
H. C. Carver, 1930-1938 WiLniam Kruskar, 1958-1961
S. S. WirLks, 1938-1949 J. L. Hopbges, Jr., 1961-1964
T. W. ANDERSON, 1950-1952 D. L. BURKHOLDER, 1964-1967
E. L. LeaMANN, 1953-1955 Z. W. BirnNBAUM, 1967-1970
T. E. Harris, 1955-1958 INagraM OLKIN, 1970-1972

Published bimonthly by the Institute of Mathematical Statistics in January,
March, May, July, September and November.

EDITORIAL POLICY

The main aim of the Annals of Statistics and the Annals of Probability isto publish original
contributions related to the theory of statistics and probability. The emphasis is on quality,
importance and interest; formal novelty and mathematical correctness alone are not suffi-
cient. Particularly appropriate for the Annals are important theoretical papers and applied
contributions which either stimulate theoretical interest in important new problems or
make substantial progress in existing applied areas. Of special interest are authoritative
expository or survey articles, whether on theoretical areas of vigorous recent development,
or on specific applications. All papers are refereed.




IMS INSTITUTIONAL MEMBERS

AEROSPACE CORPORATION
El Segundo, California

THE AMERICAN COoLLEGE TESTING PROGRAM
Iowa City, Iowa

AR1ZONA STATE UNIVERSITY
Tempe Arizona

ArtHUR D. LiTTLE, INC.
Cambridge, Massachusetts
BELL TELEPHONE LABORATORIES, TECH-

NICAL LIBRARY
Murray Hill, N. J.

BoriNG SciENTIFIC RESEARCH LABORA-
TORIES

Seattle, Washington

BowrLiNGg GREEN STATE UNIVERSITY, DEPT.
OF M ATHEMATICS

Bowling Green, Ohio

CaLIFORNIA STATE UNIVERSITY, HAYWARD,
DEPARTMENT OF STATISTICS

Hayward, California

CASE WESTERN RESERVE UNIVERSITY, DE-
PARTMENT OF MATHEMATICS

Cleveland, Ohio

CatHOLIC UNIVERSITY OF AMERICA, MATHE-
MATICS DEPT.

Washington, D.C.

C1iBA PHARMACEUTICAL COMPANY

Summit, New Jersey

CorNELL UNIVERSITY,
MATHEMATICS

Ithaca, New York

Froripa STATE UNIVERSITY, DEPARTMENT

OF STATISTICS
Tallahassee, Florida

Forp MotTor CompPANY, SCIENTIFIC LAB-
ORATORIES

Dearborn, Michigan

GENERAL MoTORS CORPORATION, RESEARCH
LABORATORIES

Warren, Michigan

GEORGE WASHINGTON UNIVERSITY,
PARTMENT OF STATISTICS

Washington, D.C.

INDIANA UNIVERSITY, MATHEMATICS DEPT.
Bloomington, Indiana
INTERNATIONAL BUsiNEss MacHINEs CoOR-

PORATION
Armonk, New York

DEPARTMENT OF

DE-

Jowa STATE UNIVERSITY, STATISTICAL
LABORATORY
Ames, Iowa

Jouns HoprkiINs UNIVERSITY, DEPARTMENT
or BrostaTisTICS

Baltimore, Maryland

KaNsas STATE UNIVERSITY, DEPARTMENT
OF STATISTICS

Manhattan, Kansas

KnorLs ATomic POWER LABORATORY
Schenectady, New York

Miami UNIVERSITY, DEPARTMENT OF MATH-
EMATICS

Oxford, Ohio 45056

MicHIGAN STATE UNIVERSITY, DEPARTMENT
OF STATISTICS

East Lansing, Michigan

NATIONAL SECURITY AGENCY

Fort George G. Meade, Maryland

NEw MExico STATE UNIVERSITY, DEPART-
MENT OF MATHEMATICAL SCIENCES

Las Cruces, New Mexico

NORTHWESTERN UNIVERSITY, DEPARTMENT

oF MATHEMATICS
Evanston, Illinois

Onio STATE UNIVERSITY,
STATISTICS

Columbus, Ohio

OREGON STATE UNIVERSITY, DEPARTMENT
OF STATISTICS

Corvallis, Oregon

PENNSYLVANIA STATE UNIVERSITY,
PARTMENT OF STATISTICS

University Park, Pennsylvania

PrINCETON UNIVERSITY, DEPARTMENT OF
STATISTICS

Princeton, New Jersey

PURDUE UNIVERSITY LIBRARIES

Lafayette, Indiana

THE RAND CORPORATION

Santa Monica, California

TuHE ROCKEFELLER UNIVERSITY
New York, New York

SaNDIA CORPORATION, SANDIA BASE
Albuquerque, New Mexico
SiMON FRrRASER UNIVERSITY, DEPARTMENT

OF MATHEMATICS
Burnaby, British Columbia, Canada

SouTHERN ILLiNoOIS UNIVERSITY, MATHE-
MATICAL STUDIES

Edwardsville, Illinois

SouTHERN METHODIST UNIVERSITY, DE-
PARTMENT OF STATISTICS

Dallas, Texas

STaANFORD UNIVERSITY, GIRSHICK MEMO-
RIAL LIBRARY

Stanford, California

StaTE UNIVERSITY OF NEW YORK, BUFFALO,

DEPARTMENT OF STATISTICS
Ambherst, New York

Tuae ToBacco INSTITUTE

Washington, D.C.

UnioN O1L CompaNY OF CALIFORNIA, UNION
REsEARCH CENTER

Brea, California

UNITED STATES ARMY RESEARCH AND DE-
VELOPMENT CENTER

Aberdeen Proving Ground, Maryland

UNIVERSITY OF ALBERTA, DEPARTMENT OF

MATHEMATICS
Edmonton, Alberta, Canada

DivisioNn oF

DE-



UNIVERSITY OF ARIZONA, DEPARTMENT OF
MATHEMATICS
Tucson, Arizona

UniversiTY or BriTisH CoLumsia, DE-
PARTMENT OF MATHEMATICS
Vancouver, B.C., Canada

UnNIvERSITY OF CALGARY, MATHEMATICS
DEPARTMENT
Calgary 44, Alberta, Canada

UNIVERSITY OF CALIFORNIA,

STATISTICAL LABORATORY
Berkeley, California

UNIVERSITY OF CALIFORNIA, DEPARTMENT

oF MATHEMATICS
Irvine, California

UNIVERSITY OF CALIFORNIA, DEPARMENT
oF MATHEMATICS

Santa Barbara, California

UNIVERSITY OF GUELPH, MATHEMATICS AND

STATISTICS DEPARTMENT
Guelph, Ontario, Canada

UNIVERSITY OF IrnuiNois AT CHICAGO
CIRCLE, DEPARTMENT OF MATHEMATICS

Chicago, Illino.s

UNIVERSITY OF ILLINOIS,

DEepT.
Urbana, Illinois

UNIVERSITY OF Iowa, D1visioN OF MATHE-
MATICAL SCIENCES
Iowa City, Iowa

BERKELEY,

MATHEMATICS

UNIVERSITY OF MANITOBA, DEPARTMENT

OF STATISTICS
Winnipeg-12, Manitoba, Canada

UNIVERSITY OF MARYLAND, DEPARTMENT
oF MATHEMATICS
College Park, Maryland

UNIVERSITY OF MASSACHUSETTS, DEPART-
MENT OF MATHEMATICS & STATISTICS
Ambherst, Massachusetts

UNIVERSITY OF MICHIGAN, DEPARTMENT OF
STATISTICS
Ann Arbor, Michigan

UNIVERSITY OF MINNESOTA, SCHOOL OF
STATISTICS

Minneapolis, Minnesota

UNIVERSITY OF MIsSOURI, DEPARTMENT OF
STATISTICS

Columbia, Missouri

UNIVERSITY OF MissoURl AT Rorra, DE-
PARTMENT OF MATHEMATICS

Rolla, Missouri

UNIVERSITY OF MONTREAL, DEPARTMENT
OF MATHEMATICS

Montreal, Quebec, Canada

UNIVERSITY OF NEW MEX1C0, DEPARTMENT
OF MATHEMATICS & STATISTICS

Albuquerque, New Mexico

Un1vERsIiTY OF NoRTH CAROLINA, DEPART-
MENT OF STATISTICS

Chapel Hill, North Carolina

UNIVERSITY OF OTTAWA, DEPARTMENT OF
MATHEMATICS

Ottawa, Ontario, Canada

UnNivERrsITY OF PuErTO RIco, DEPART-
MENT OF MATHEMATICS
Mayaguez, Puerto Rico

UNIVERSITY OF ROCHESTER
Rochester, New York

UNIVERSITY OF WASHINGTON, DEPARTMENT
OF MATHEMATICS
Seattle, Washington

UNIVERSITY OF WISCONSIN, MApisoN, DE-

PARTMENT OF STATISTICS
Madison, Wisconsin

UNIVERSITY OF WISCONSIN, MILWAUKEE,
DEPARTMENT OF M ATHEMATICS
Milwaukee, Wisconsin

WAYNE STATE UNIVERSITY, DEPARTMENT
oF MATHEMATICS
Detroit, Michigan

WesT CHESTER STATE COLLEGE
West Chester, Pennsylvania

WESTINGHOUSE ELECTRIC CORPORATION,

RESEARCH LLABORATORIES
Pittsburgh, Pennsylvania



THE ANNALS OF PROBABILITY

YOLUME 1 AUGUST 1973 No. 5

Articles

Local asymptotic laws for Brownian motion.
N. C. Jain anp S. J. TaYLOR

Last exit times and additive functionals
R. K. Geroor anp M. J. SHARPE

A generalization of Dynkin’s identity and some

applications
Krisuna B. Atareva anp TrHomas G. Kurtz
On the representation of semimartingales. ............... Hans FOLLMER
Measure-invariant sets................ Jurrus Buum anD P. K. PATHAK
The central limit theorem for random motions of
d-dimensional Euclidean space................ Lurs G. GorosTizA
Radial processes.......... ... P. W. MiLLAR

Shock models and wear processes
J. D. Esary, A. W. MarsHALL AND F. PrROSCHAN

Record values and maxima...................... Soney 1. REsNick
Degeneracy properties of suberitical branching
PrOCESSeS. . .o vvveiti e J. CuoveR, P. NEY AND S. WAINGER

Epsilon entropy of stochastic processes with
continuous paths
Epwarp C. PosnEr aND KEucENE RobEMICH

On equivalence of probability measures
CuarLEs R. BAKER

Short Communications
The rate of convergence of a random walk to
Brownian motion................ ... .. ... ... ... Davip F. FRASER

A classical limit theorem without invariance or
reflection. . ... ... . ... HeNrY TEICHER

Contributions to the theory of Dirichlet processes
Ramesa M. KorwarR AND MyYLES HOLLANDER

The probability limit identification function exists .
under the continuum hypothesis. .. ................. JosEF STEPAN

A note on the convergence of stable and class L
probability measures. ............. ... ... .. ... ... A. KumwaARr




IMPORTANT ANNOUNCEMENT
TO
SUBSCRIBERS TO THE ANNALS OF
MATHEMATICAL STATISTICS

Beginning with the calendar year of 19738 The Annals of Mathematical Statistics will be
superseded by TWO journals.

These are the:
ANNALS OF PROBABILITY Per Volume (Six Issues) $25.00
ANNALS OF STATISTICS Per Volume (Six Issues) $25.00

The Institute of Mathematical Statistics will also continue to publish “The Institute of
Mathematical Statistics BULLETIN”’, begun in January, 1972. A subscription to the
BULLETIN will cost $4.00 per year. Such subscriptions will not be part of subscriptions
to the two ANNALS but must be ordered separately.

All subscription orders are on a calendar year basts ONLY and payable in advance.

There is NO SPECIAL RATE for ordering MORE THAN ONE JOURNAL.

ALL orders and correspondence should be addressed to the Treasurer’s office:

Prof. Robert M. Elashoff, Treasurer
The Institute of Mathematical Statistics
MR IV - Room 131

University of California, San Francisco
San Francisco, California 94122



