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PREFACE
'r'IIE PURPOSE OF THE Berkeley Statistical Symposia, held every five years, is
to stimulate research through lectures by carefully selected speakers anid through
pioloniged personial contacts of scholars brought together from distant cenlters.
Accordinigly, particular Symposia last from four to seven weeks. On occasionl,
anid this was the case with the Fifth Symposium, they are coiiducted in two parts,
onie ill Juie-.July, emphasiziiig theory, and thie other in December-January,
emphasizing applicationis. The winter part of the fifth Symposium was held
in conijunctioii with the 132ind Anniiual M\Ieeting of the Amerieani Assoeiationl for
the Advancemenit of Scienee.
The l'roceedings of the Symposia are initeiided to preseint a comprelhenlsive

eross-sectioni of conitemporary thinkinig on problems of probability and statistics
anid oii selected fields of applicationi. T'he rapid growth of research in statistics
anid especially iii probability makes it inicreasinigly difficult to achieve a complete
coverage of the field, but sinceire efforts are made to inivite to the Symposia
represenitatives of all the existinig schools of thought, each individual having
complete freedom of expression.
The organiizationi of the theoretical part of the Fifth Berkeley Symposium was

cairied out, aind the conitributors were selected, with the participationi of all
Advisory Committee composed of Professors J. L. Doob, S. Karlini, and H.
Itobbiiis, delegated for this purpose by the American Mlathematical Society alnd
by the Inrstitute of MNathematical Statistics. In addition, we had the assistanee
of Professor D. L. Burkholder, the Editor of the Annals of MlIathematical Statistics.
The interest of the Amnerican Mathematical Society and of the Instituite of
Mathematical Statistics and their help are deeply appreciated.

While a broad coverage of conitemporary work in thle theory of probability
anid statist ics is difficult, the field of applicatioiis of these disciplines is currenttly
so wide that the program of a single symposium cani inielude no more thaii a
few particular domains. The domainis covered at the Fifth Symposium were
selected on two principles. F'irst, some applied problems appeared as subjects of
studies by outstanding probabilists and statisticians inivited to the Symposium
on accounit of their work in tlheory. Seconid, anl effort was made to delinieate a
few fields of substanitive studies that appear particularly promisinig for proba-
bilistic anid statistical treatmenit. Onie of the most fruitful fields of this category
is undoubtedly biology anid problems of lhealth. I-Iere we profited greatly by the
advice of Drs. LaMont Cole, Jeromei Cornfield, F. N. David, Louis Hellmali,
Samuel Greenhouse, H-ardin Jonies, Samuel Karliii, David Krech, Lincolin Mloses,
Curt Stern, Michael B. Shimkin, and Cornelius Tobias. Quite a few of these
colleagues are conneeted with the broad research activity of the National Insti-
tutes of Ilealth and helped to brinlg to our attentiont maniy niovel anld important
subfields of researchl.

xi
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In the field of astroniomy we are deeply indebted to Drs. N. U. Mayall,
Rudolph Minkowski, and Thornton L. Page.

For advice in the field of meteorology we are grateful to Drs. Earl Droessler,
James Hughes, Dwight B. Kline, Morris Neiburger, Jerome Spar, Edward P.
Todd, and P. H. Wyckoff. Special thanks are due to Dr. Kenneth B. Spengler,
Secretary of the American Meteorological Society.

Following the established tradition, Volume I of the present Proceedings is
given to the theory of statistics. Volume II is devoted to the theory of proba-
bility. Because of the large amount of material, about 1000 pages in print, this
volume had to be divided into two parts formed through a somewhat arbitrary
classification of papers. Volume III includes papers related to physical sciences:
astronomy, theory of control, physics, and the theory of reliability. Volume IV,
on biology and problems of health, includes papers on information and brain
phenomena, on chance mechanisms in live organisms, on epidemiology, on
genetics, on medical diagnosis, on clinical trials, on carcinogenesis and cellular
phenomena, on demoagrphy, and on ecology. Some of these subdomains are

already subjects of well developed statistical treatment. Others appear to offer
interesting and important possibilities.
Compared to the Proceedings of the earlier Symposia, Volume V, being en-

tirely given to the problem of artificial weather modification, is an innovation.
With the classification adopted for the first four volumes, weather modification
would fit Volume III. It is assigned a special volume because of the specificity of
the domain and because of its separateness from all the other fields dealt with
in Volume III. Also, the novelty of the problem of weather modification, con-
sidered by itself and as a field for statistical research, indicated the desirability
of producing a comprehensive coverage of the more extensive experiments.
Fiiially, it appears probable that the readership of the material being published
in Volume V will be essentially different from that expected to be interested in
Volume III.
The Fifth Symposium would not have been possible without very substantial

financial support from various sources. Hearty thanks are due to Dr. Clark
Kerr, President of the University of California, for a special grant made several
years in advance of the Symposium. Without this grant, no planning and no
initial steps for the organization of the Symposium would have been possible.
This initial triggering grant of the University of California was later supple-
mented by the subsidy of the University Editorial Committee, without which
the publication of the Proceedings, to be sold at a reasonable price, would have
been a very difficult problem. To a very considerable extent, the theoretical
part of the Symposium and the part concerned with physical sciences, were
financed by The Program in Mathematics of the National Science Foundation,
by the Air Force Office of Scientific Research, by the Army Research Office, and
by the Office of Naval Research. The large program on biology and problems of
health was made possible by a grant of the National Institutes of Health. The
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program on weather modification was organized using a grant of the Atmospheric
Sciences Section of the National Science Foundation. Finally, we wish to record
special help from the Office of Naval Research, in the form of air transportation
for a number of foreign participants in the Symposium.

It is our pleasure to acknowledge gratefully the generosity of the governmental
institutions enumerated. The vitality of our Symposia and the growth of the
Proceedings, from 500 pages in 1945 to about 3,000 in 1965, seem to indicate
that the funds provided are being spent to fill a real need.
The problems connected with the publication of such an amount of technical

material are very substantial, especially since some of the material was originally
written in languages other than English and required translation. All efforts
were made toward speedy publication at a reasonable price, and we are pleased
to acknowledge the excellent cooperation and assistance we received from the
University of California Press.
For the translation of manuscripts, we are indebted to Drs. Amiel Feinstein,

Morris Friedman, and Mrs. C. Stein. We are also indebted to several of our
colleagues in the Department for work connected with the preparation of manu-
scripts for the printer. Special thanks are due to Professors E. L. Scott, M.
Loeve, E. W. Barankin, to Drs. Carlos-Barbosa Dantas, W. Buihler, Nora Smiriga,
Grace Yang, to Mr. Steve Stigler, and Mrs. M. Darland. We are pleased to
acknowledge the technical help of Mrs. Sharlee Guise and Mrs. Carol Rule Roth.
For taking care of the many complexities of editing technical manuscripts we

are deeply indebted to Miss Susan Jenkins whose patience and skill deserve
superlative praise. Thanks are also due to Mrs. Virginia Thompson for her
greatly appreciated assistance in the same process.
To Mr. August Frug6, the Director of the University of California Press, we

extend heartfelt thanks for financial, technical, and moral support in publishing
so much difficult material. Special thanks are due also to Joel Walters,
Editor of the University of California Press. In spite of all our efforts, we found
ourselves unable to keep up with the schedule of publication proposed by the
Press, but we must thank them for helping us to keep the delays at a minimum
and for producing a publication in accordance with the usual excellent standards
of the University of California Press.
Many thanks are due to our Administrative Assistant, Miss M. Genelly for

taking care of many financial and organizational difficulties. For transportation,
housing, and other logistic problems connected with the organization of the
meeting itself, very valuable assistance was received from the staff of the
Laboratory and in particular from Miss June Haynes and Mrs. J. Lovasich.
As was the case on many earlier similar occasions, for supervising and taking

care of the innumerable intricacies of local organization we are deeply indebted
to our colleague Professor Elizabeth L. Scott. It is a pleasure to express here
our deepest appreciation.

Last but not least we wish to thank the Department of Statistics of the
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University of Californiia, Berkeley, and all our colleagues thereiii, for their
sympathetic attitude and help. Particular thanks are due to David Blackwell.

During the winter part of the Fifth Symposium, the Statistical Laboratory
lost one of its organizers as well as one of its most active members. Our colleague
anid cordial friend, l'rofessor Evelyn Fix died of a heart attack on December 30,
onily a few hours after she acted as one of the hostesses at the banquet of the
Symposium. Sit ei te)rra lev,is!

LUCIEN LE CAM JERZY NEYMAN
Director, Statistical Laboratory

January, 1967
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