THE ANNALS

of
MATHEMATICAL
STATISTICS

FOUNDED AND EDITED BY H. C. CARVER, 1930-1938
EDITED BY 8. 8. WILKS, 1938-1949

THE OFFICIAL JOURNAL OF THE INSTITUTE
OF MATHEMATICAL STATISTICS

Contents

On Mixed Single Sample Experiments............................. LeEoNARD COHEN

Asymptotic Normality and Efficiency of Certain Nonparametric Test Statistics
HERMAN CHERNOFF AND I. RICHARD SAVAGE

A High Dimensional Two Sample Significance Test................ A. P. DEMPSTER
On the Kolmogorov and Smirnov Limit Theorems for Discontinuous Distribution
Functions..... ... ... . PavuL Scamip
Incomplete Sufficients Statistics and Similar Tests.............. RoOBERT A. Wi1isMAN
A Method of Generating Best Asymptotically Normal Estimates with Application to
the Estimation of Bacterial Densities....................... THOMAS FERGUSON
Families of Designs for Two Successive Experiments. .............. G. H. FREEMAN
Most Economical Multiple-Decision Rules...................... Ww. JacksoN HaLL
Estimation of the Means of Dependent Variables................ Ouive JEAN DUNN
A Markovian Function of a Markov Chain. ...... C. J. BUuRKE AND M. ROSENBLATT
Asymptotic Distributions of ‘‘Psi-Squared’’ Goodness of Fit Criteria for mth Order
Markov Chains. . ... Leo A. GoopMaN
Efficiency Problems in Polynomial Estimation....................... PauL G. HoEL
On the General Canonical Correlation Distribution
A. G. CoNsTANTINE AND A. T. JAMES
Significance Level and Power................. ... ... E. L. LEHMANN
Step-Down Procedure in Multivariate Analysis........ L J. Roy

The Limiting Distribution of the Serial Correlation Coefficient in the Explosive Case
JoHN S. WHITE

A Limit Theorem for the Periodogram..SaLomoN BocHNER AND TaTsuo KawaTa

Proof of Shannon’s Transmission Theorem for Finite-State Indecomposable Channels
Davip BLackwELL, LEo BREIMAN, AND A. J. THOMASIAN

On the Limiting Power Function of the Frequency Chi-Square Test

Suvsitr KuMArR MITRA
Some Exact Results for the Finite Dam........................... .. N. U. PraBHU
Minimax Estimation for Linear Regressions............................. R. RADNER

Covariances of Least-Squares Estimates When Residuals are Correlated
M. M. Sippiqui

PAGE

947

972
995

1011
1028

1046
1063
1079
1095
1112

1123
1134

1146
1167
1177

1188
1198

1209

1221
1234
1244

1251

(Continued on outside back cover)

Vol.{29, No. 4 — December, 1958

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

®
Www.jstor.org



THE ANNALS
OF MATHEMATICAL STATISTICS

Subscription Rates. Current issues are $12 per volume (four issues of one calendar
year) in the U. S. and Canada, $10 per volume elsewhere. Single issues are $3.50. Back
numbers are $12 per volume, $3.50 per issue, $200 for the first 25 volumes, $10 per addi-
tional volume purchased at the same time as Volume I through XXV.

Rates to members of the Institute of Mathematical Statistics are lower (see inside back
cover).

Communications concerning subscriptions, back numbers, payment of dues, etc.,
should be addressed to A. H. Bowker, Treasurer, Department of Statistics, Stanford Uni-
versity, Stanford, Calif.

Communications concerning membership, changes of address, etc., should be ad-
dressed to George E. Nicholson, Jr., Secretary, Department of Statistics, University of
North Carolina, Chapel Hill, N. C. Changes of address which are to become effective for a
given issue of the Annals should be reported to the Secretary on or before the 10th of the
month preceding the month of issue.

Editorial Office. Department of Statistics, Eckhart Hall, University of Chicago, Chi-
cago 37, Illinois, W. H. Kruskal, Editor.

Preparation of manuscripts. Manuscripts should be submitted to the editorial
office. Each manuseript should be typewritten, double spaced, with wide margins at sides,
top, and bottom, and the original should be submitted with one additional copy, on paper
that will take corrections. Dittoed or mimeographed papers are acceptable only if com-
pletely legible. Footnotes should be reduced to a minimum, and where possible replaced by
remarks in the text, or a bibliography at the end of the paper; formulae in footnotes should
be avoided. References should follow current Annals style, and should be numbered alpha-
betically according to authors’ names.

Figures, charts, and diagrams should be professionally drawn on plain white paper. or
tracing cloth in black India ink twice the size they are to be printed.

Authors are asked to keep in mind the typographical difficulties of complicated mathe-
matical formulae. The difference between capital and lower-case letters should be clearly
shown; care should be taken to avoid confusion between such pairs as zero and the letter O,
the numeral 1 and the letter 1, numeral 1 used as superscript and prime ('), alpha and a,
kappa and k, mu and u, nu and v, eta and n, etc. Subscripts or superscripts should be
clearly below or above the line. Bars above groups of letters (e.g., log x) and underlined
letters (e.g., x) are difficult to print and should be avoided. Symbols are automatically
italicized by the printer and should not be underlined on manuscripts. Boldface letters may
be indicated by underlining with a wavy line on the manuscript; boldface subscripts and
superscripts are not available. Complicated exponentials should be represented with the
symbol exp. In writing square roots the fractional exponent is preferable to the radical
sign. Fractions in the body of the text (as opposed to displayed expressions) and fractions
occurring in the numerators or denominators of fractions are preferably written with the
solidus; thus (@ + b)/(c + d) rather than ': ::_- 3

Authors will ordinarily receive only galley proofs, Fifty reprints without covers will be
furnished free. Additional reprints and covers will be furnished at cost.

Entered as second-class matter at the Post Office at Baltimore, Maryland, under the act of March 3, 1879

CoMPOSED AND PRINTED AT THE
WAVERLY PRESS, Inc., BALTIMORE, MARYLAND, U. S. A,




THE ANNALS
OF MATHEMATICAL STATISTICS

EpiTor
T. E. HARRIS

AsSOocCIATE EpITORS

Z. W. BIRNBAUM HERMAN CHERNOFF J. M. HAMMERSLEY
DAVID BLACKWELL WILFRID J. DIXON J. KIEFER

WITH THE COOPERATION OF
R. L. ANDERSON MEYER Dwass EuGENE Lukacs
R. C. Bose D. A. S. FrRASER F. J. MasseY
D. G. CHAPMAN J. L. Hopggs, JR. G. E. NoETHER
K. L. CHung SAMUEL KARLIN Howarp RAIFFA
D. R. Cox OscAR KEMPTHORNE H. E. RoBBINS
J. F. DaLy HarrY KESTEN WavLter L. SMITH
D. A. DARLING C. H. KRAFT C. M. STEIN
Cyrus DERMAN W. H. KrRUSKAL D. R. Truax
J. L. Doos SoLomoN KULLBACH LioNEL WEISS

PasT EpITORS OF THE ANNALS

H. C. CarvVER, 1930-1938 T. W. ANDERsON, 1950-1952
S. S. WiLks, 1938-1949 E. L. LEEMANN, 1953-1955

Published quarterly by the Institute of Mathematical Statistics in March,
June, September and December at Baltimore, Maryland.

———ee———

Subscription Rates. Current issues are $12 per volume (four issues of one calendar
year) in the U. 8. and Canada, $10 per volume elsewhere. Single issues are $3.50. Back
numbers are $12 per volume, $3.50 per issue, $200 for the first 25 volumes, $10 per addi-
tional volume purchased at the same time as Volume I through XXV.

Communications concerning subscriptions, back numbers, payment of dues, etc.,
should be addressed to A. H. Bowker, Treasurer, Department of Statistics, Stanford Uni-
versity, Stanford, Calif.

Communications concerning membership, changes of address, etc., should be ad-
dressed to George E. Nicholson, Jr., Secretary, Department of Statistics, University of
North Carolina, Chapel Hill, N. C. Changes of address which are to become effective for a
given issue of the Annals should be reported to the Secretary on or before the 10th of the
month preceding the month of issue.

Editorial Office. From July 1: Department of Statistics, Eckhart Hall, University of
Chicago, Chicago 37, Illinois, W. H. Kruskal, Editor.

COMPOSED AND PRINTED AT THE
WAVERLY PRESS, Inc., BALTiMORE, MARYLAND, U. S. A.




ALLAN BIRNBAUM
Z. W. BIRNBAUM

R. L. ANDERSON

CYRUS DERMAN

EDITORIAL STAFF

EbiTOR
WILLIAM KRUSKAL

AssociATE EbpITORS

DONALD A. DARLING

WASSILY HOEFFDING
N. L. JOHNSON

WITH THE COOPERATION OF

J. L. Doos

MEeYER Dwass

D. A. S. FRASER
SamMuEL KARLIN
HARRY KESTEN

C. H. KRAFT
Soromon KuLLBACH

OSCAR KEMPTHORNE
E. L. LEHMANN

EvuGENE Lugacs
F.J. MAssEY

G. E. NOETHER
HowARD RAIFFA
H. E. RoBBINS
WALTER L. SMITH
D. R. TRUAX
LioNEL WEISS

Past EDITORS OF THE ANNALS

H. C. CARVER, 1930-1938 T. W. ANDERSON, 1950-1952
S. S. WiLks, 1938-1949 E. L. LEEMANN, 1953-1955
T. E. Harris, 1955-1958

Published quarterly by the Institute of Mathematical Statistics in March,
June, September and December at Baltimore, Maryland.

IMS INSTITUTIONAL MEMBERS

AMERICAN ViscosE CoRPORATION, Marcus Hook, Pennsylvania.

BeLL TELEPHONE LABORATORIES, INC., TECHNICAL LIBRARY, 463 West Street, New York 14,
New York.

CoMMITTEE ON StATISTICS, INDIANA UNIVERSITY, Bloomington, Indiana

INTERNATIONAL BusiNess MacuINES CorPORATION, New York

Iowa STaTE COLLEGE, STATISTICAL LABORATORY, Ames, Iowa

LockHEED AIRCRAFT CORPORATION, Burbank, California

MassACHUSETTS INSTITUTE oF TECHNOLOGY, HAYDEN LIiBRARY, PERIODICAL DEPARTMENT,
Cambridge 39, Massachusetts

Micu1GAN STATE UNIVERSITY, DEPARTMENT OF STATIsTICS, East Lansing, Michigan

NATIONAL SECURITY AacENcY, Fort George G. Meade, Maryland

PRrINCETON UNIVERSITY, DEPARTMENT OF MATHEMATICS, SECTION OF MATHEMATICAL
StaTisTICs, Princeton, New Jersey

Purpue UnivErsiTy, Lafayette, Indiana

StaTE UNIVERSITY OF Iowa, Iowa City, Iowa

Tre CataOLIC UNIVERSITY OF AMERICA, STATISTICAL LABORATORY, DEPARTMENT OF MATH-
EMATICS, Washington, D. C.

TaE Ramo-WooLDRIDGE CORPORATION, Los Angeles, California

UNIVERSITY OF CALIFORNIA, STATISTICAL LABORATORY, Berkeley, California

University oF ILLiNors, Urbana, Illinois

UNIVERSITY OF NORTH CAROLINA, DEPARTMENT OF STATISTICS, Chapel Hill, North Carolina

UNIVERSITY OF WASHINGTON, LABORATORY OF STATISTICAL, RESEARCH, Seattle, Washington



