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the world of
statistics

The world is full of problems.'
To solve most of these problems
we need information. But, What
kind'? How much? 'And after we
gent all', what do we do with it?
The statistician deals with numeri-
cal information data. His job is
to match the data with the prob-
lem, to figure out what tq collect
and how, and to make sense
sense that other people can un-
derstandof all these numbers.
When these are good n fribers--:
well collectedwithout bi ses and
distortions, he's on his way to
solving the problem.

How do we go about collecting.
meaningful data? How do we ana-
lyze, present and. interpret data
once they are collected? When we
talk about these questions, we're
talking about the world of statistics.

Some Observations, are quick
and inexpensive, such as taking a
reading from a clinical thermome-
ter. Others, like evaluating the

1

disease resistance of a new variety
of corn or the toxicity of, a new
pestjckie, could take years and
thousands oft dollars. So some-
times!we must be content with
only a small amount, or sample,
of alf: the information we would
like. .1We would still be waiting to
send'pur first man into outer space
if wez,-.4ad to test every last piece
of equipme'nt until it wore out.

Wften we can only get a sample
we Must be sure that it will tell us
what':we need to know. This takes
planning, designing and testing,
and ,;here's where the statistician
comes into the picture. For ex-
ample, if we have a fixed budget
and :wish to estimate employment
on a national scale, 'do we sample
10d households in each of 50 cities
or 60 households in each of 100
cities? As we cover more cities
our costs go up and our coverage
per city goes down. Since we are
estimating national employment
would we be better off sampling
more households in the big cities,
than in the small ones? The statis-
tician, using probability theory, can
tell us how to get the most infor-
mation for the money we have to
spend.

Statistical research has made
great progress in helping to under-
stand this type of problem. The
methods developed help the social
scientist, the economist, the engi-
neer and many others to do thelr
jobs more effectively.
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what do
statisticians
do? )

For many people the word
,"statistics" brings visions of zig-
zag graphs, batting averages,
passes completedall the 'tabula-
tions on the sports pages or ook
umns of figures in the businest
section of newspapers. This is
only one kind of statistics; the
statistician today does far more
than construct and - examine
graphs and4ables. He or she must
develop a treater understanding
of the origins of data, their possi-
ble meanings, and especially their
accuracy. Knowing that Council
Bluffs, Iowa had 60,348 inhabitants
in 1970 is not enough, How was
the count made? Did it include
students temporarily away at
school? Or those students tem-
porarily living there during the
school year? How about the new-
born babies- in the hospital?. Did
the enumerators do their job well?
Important decisions, such as who
gets what amount pf Federal funds

.in revenue sharing, depend upon
the answers to these questions.

U.S. Government statisticians
conduct Censuses of Population,
Housing, Manufactures, and Agri;
culture. Compilations are made of

sales, p uction, inventories, pay-
rolls and other internal industrial
and siness data. These statistics
tell e alert business manager
how his industry is growing, how

company is growing in relation
to the industry, and what plans he
should make for future expansion.
Government officials could not
function without this information;
planning would come to a stand-
still.

The statistician also helps the
manager make wise decisions.
When a food chain, for example,
considers kopening a new branch
of a supermCarket, it turns to the
statistician to help find the best
location. Sample surveys help de-
termine the prospects for success,
by measuring such items as
population concentrations, income
levels of potential customers; the
availability of transportOon, the
needs of the community and exist-
ing competition. The expert inter-

, pretation of these data puts the
statisticianright at the heart of the
final decision.

Central to the work of many
statisticians is the use of compu-
ters. Statistical calculations that
once took weeks of labor can now
be done on a high-speed elec-
tronic computer in a few'sedonds.
Some statisticians use the com-
puter to analyze data. Others use
it to help solve thorny statistical
problems whose mathematical
complexity might otherwise be



overwhelming Almost all agree
that what the test tube is to the
chemist, the modern computer is
to the statistician.

Statistics is a changing field
with new methods being generated
constantly. The user of statistical
techniques regularly has more and

better tools at hand to help solve .

his problems.
There seems to be no limit to,

the areas of (challenge to the
statistician. Let's look at some
specific examples of statistical
problems, in widely ranging fields.

Modifying the Weather
In the not too distant fUture man

may be able to control the weather.
In fact, by seeding clouds with
chemicals, scientists are currently
attempting to dissipate potential
hurricanes before they reach dis-
aster proportions.

Recently, a large contingent of
U.S.,,Naval vessels and Air Force
planes, gathered in the Caribbean,
under the, scientific direction of a
meteorologist, to fest the effects

of seeding,clouds with silver iodide.
Statistical methods were crucial in
determining the proper design oft
the experiment. Eailier trials car-.
ned out on a smaller scale, had
been sharply criticized because the
meteorological scientist may have
subconsciously picked those
clouds for seeding that were likely
to grow and precipitate anyway.
To counteract this criticism, a

statistician with the National Bu-
reau of Standards constructed a
randomized design: first a cloud
would qe chosen for observation;
then a sealed envelope would be
opened to learn whether. that par-
ticular cloud was to be seeded or
not. The design was arranged so
that about two. out of every three
clouds Were seeded. The physics

.of precipitation is complicated and,
as yet, ri.O1 well understood. The
randomized experiment, however,
played an important role in insur:
ing the objectivity and accu acy of
these meteorological tests.

In addition to its value in design-
ing the experiment itself, statistics
was'viral to the analysis of the data
gathered. A Weather Bureati statis-
tician supervised the analysis,
helping to reach the conclUsion
that seeded clouds do grow larger,
and these larger clouds presum-
ably produce increased rainfall.

Now political scientists, working
with statisticians, will have to de-
termine the pircumstances under



whicp increased. rainfa is really
desired by the community. Farm-
erb may want it during a particular
time of the year while vacationers
and resort owners may not.

The Energy Crisis
Natural Gas and Oil Wells

America is facing a shortage of
energy. Both Canada and the
United States see their domestic
oil resources dwindling at a time
when demand is increasing, espe-
cially for non-polluting sources of
energy. Here are two examples of
how statisticians are helping in the
search for sources of energy.

Natural gas is relatively pollu-
tion-free, and therefore a vital re-
source. But how much is there,
and where is it? To discover the
extent of our actual energy re-
serves the United States National
Gas Survey carried out a statistical
sampling experiment in which gas
fields in every gas producing re-
gion in the U.S. were carefully
examined. This was an immense
task. Each field had to be exam-
ihed by a team Composed of a
reservoir engineer and a -geologist.
There are almost 10,000 econom-
ically producible gas fields in the
continental U.S. If every field had
to be examined it would have taken
roughly 900 team years. That's 9
years for 100 teams of 2 individu-
als! Accordingly, the project's
statisticians designed a sampling
experiment balancing time and

1

i

O

cost against accuracy of measure-
ment of the characteristics of the
totality of U.S. gas fields. By
judiciously selecting the sample
and the means of analyzing it,

they helped to develop procedures
for valid gas reserve estimation.
. While most pil fields are small,

the bulk of the world's oil is con-
centratecrin a few very large fields.
Before large amounts of money
are spent exploring for petroleum
in a geological basin, it is essen-
tial to describe the relative fre-
quency with which such large
fields appear in the basin.

The Alberta (Canada) Oil and
Gas Commission sponsored an
ambitious program to gather and
analyze data from about 24,000
exploratory wells drilled in Alberta.
Data from these wells were sys-
tematically/coded and put onto
magnetic computer tape. After
establishing an operational defini-
tion of an oil field, geologists and
statisticians working together ana-
lyzed the data and came up
with a mathematical function (a
"model") that closely apprexi-
mates the relative frequencies' of

8
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sizes of fields. This model yielded
a plausible answer to the ques-
tion. Are giant oil fields geolog-
ically unique? Since the frequen-
cies of both large and small fields
were swell approximated by_ the
same model, the investigators con-
cluded that all oil fields could be
considered as common members
of a single population. Hence,
there is no reason to consider
large fields as "freakish."

Such studies provide important
clues in the search for oil and gas.
Many large oil and gas companies
are presently undertaking similar
studies, employing full-time statis-
ticians to help carry them out.

Testing the Polio Vaccine
Many readers of this booklet

may be too young to know the
panic felt by parents each summer
when the poliomyelitis season ar-
rived with its threat to strike chil-
dren with death or- paralysis.- in
fact, relatively few children were its
victims, but the fear was there.

Considerable hope and excite-
ment were evident therefore when,
in 1954, over one million public
school children Were chosen to
participate in the largest controlled
public health experiment in the
history of the United States. The
study was intended to determine
the effectiveness of a vaccinethe
Salk vaccineas a protection
against polio.

A key part of the study involved

400,000 children, half of them to
receive the vaccine, and the other
a harmless salt solution. The selec-
tion was random; each child could
have received either solution. Such
extensive testing was required be-
cause the number of children
visibly affected by polio were few
and because its incidence varied.
widely from year to year. - Only a
very large sample would reliably
reveal whether the vaccine was
effective.

Fewer than 200 cases of polio
occurred among the 400,00Q chil-
dren. The rate of paralyse how-
ever, was three times greater
among the children who received
the salt solution than among those
who received the vaccine. This
showed the effectiveness of the
vaccine. Statisticians had pkssed
for a controlled experiment of sub-
stantial ,proportions, and had suc-
cessfully applied various statistical
methods in.evaluating the possible
effects of chance fluctuations on
the relatively small numbers of
polio cases and deaths.

Women Jurors
In a well-publicized court case
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in Massachusetts, Dr. Spock, the
author of a famous book on child
care, and several others were
initially convicted of conspiracy in
connection with advocating draft
evasion during the Vietnam War.
During the trial the defense argued
that the absence of women on the
jury hurt the defendants. Might
this absence have occurred by
chance?

A statistician with legal training
undertook a special investigation
for the defense. He examined jury
lists over a two and one-half year
period in the court district, and
found some surprising evidence.
The judge who tried the conspiracy
case regularly had aTower propor-
tion of women on hisjury lists than
the other six judges in the district
A variety of statistical tests showed
that it was close to impossible for
such differences to have occurred
by chance.. The conviction was eventually
set aside on other grounds. Yet,

- the statistician's investigation did
have some impact. Individuals are
now assigned at random to the
jury lists in all fede rts

..

The SST; Flyin to Danger?
A Superso c Transport (SST)

has beerH51iilt by Great Britain and
France. Should the United Stales
build a fleet of these" Does the

pres nt a health hazard? The
SS)" ill fly so high as to disturb
the ozone blanket over the earth,

permitting more ultraviolet radia-
tion to reach the earth's surface
and the people on it. Skin cancer
(including a fatal form, melanoma)
is said to be related to ultraviolet
radiation. (Doctors have long sus-
pected that there is more skin
cancer in people living closer to
the equator. The closer to the
equator, the more intense the ultra-
violet radiation.)

Statisticians at the National
Cancer Institute and several other
government agencies were called
upon to:

-a find out if the relationsh
between ultraviolet radiati n
and skin cancer was rea
true, and

b. find out how much change n
skin cancer would be likely
to come about with each unit
change in ultraviolet inten-
sity, and relate this to ozone
and the size of the SST
fleets.

They discovered that ultraviolet
measurements around the world
were not very good, nor were there
really good field data on the rela-
tionships of changes in ultraviolet

P
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riiation to changes in ozone. The
ozone measuring instruments were
expensive, and so a plan had to be
developed for proper nationwide
spacing of the few ozone instru-
ments, to coincide with the placing
of ultraviolet radiation measuring
instruments, and with skin cancer
reporting districts. Through co-
operation among the National
Oceanic and Atmospheric Admin-
istration (the meteorologists), the.
Department of Transportation (peo-
ple interested in the SST) and the
National Cancer Insfitute (people
studying skin cancer) a measure-
ment program has been set up,
and some answers are on their
way. So far one conclusion has
been reached by the statisticians
examining the data: deaths from
melanoma appear to be related
to the latitude at which they occur.

Seatbelts
All automobiles sold in Canada

and the United State are now
made with seatbelts. question-

1

ably the use of seatbelts reduces
serious injury and death in motor
vehicle accidents. But the -use of
seatbelts is disappointingly tow,
despite the obvious' benefits. In
1971, the Ontario Department of
Transport darned out a seat-belt

'education program in a set of ele-
mentary schools in Toronto to
teach the children the benefits of
seatbelts use not only for them-
%selves, .but for the whole family.
Statisticians on the Department's
research staff planned how the
program would be carried out and
also designed a study to evaluate

. the program's effectiveness.

Effectiveness was measured by
the increased use of belts by the
parents since the children them-
selves were too young to drive.
The statisticians also decided,
after careful consideration, not to
undertake a before-treatment sur-
vey but to use a control. Half of
the children in the schools would
get the training; the other half
woul ot. '

They learned two basic facts
from the survey: (1) the use of
seatbelts could be increased
through special education pro-
grams and (2) this increase could
not be maintained. After six
months seatbelt use dropped to
where it was before the training.

Follow-up evaluations are an
important aspect of effective statis-

Aicql application. .
'.1 1
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Vanishing Whales
In the 1950's scientists asso-

ciated with the International Whal-
ing Commission went on a hunt
not to kill whales, but to count
them. The idea was to estimate
the number of blue and fin whales
remaining in the world. Samples
of whales of each type were lo-
cated, and small metal cylinders
were then fired into the thick layer
of fat which a whale has under its
skin. The marked whales were
free to roam and intermingle with
the remaining unmarked whales..
Whaling factory ships.from around
'the world captured whales and re-
ported to the Commission the
'numbers of marked and unmarked
whales which they captured.

This approach, sometimes called
the mark-recapture method, is a
simple and reliable measuring
technique. Statisticians working
for the Commission, using this
method in , conjunction with a
variety of other statistical tech-
niques found that there may be as

few as 1000 blue whales left in all
of the Southern Hemisphere. As a
result, the International Whaling
Commission banned the taking of
blue whales to prevent this species
from becoming extinct.

The same statistical method
have been applied to the samplinb.
and counting of other animals,
such as deer, wolves, and rabbits,
and have been used by demog-
raphersscientists involved with
human population studiesin
India to estimate the number of
births and deaths in various re-
gions of the country.

opportunities
dnd the
challenge of
the future

The person interested in a ca-
reer in statistics naturally gives
some thought to what the' future
holds for the profession. Some of
the diverse fields in which statisti-
cal methodology has had exten-
sive application are:
ACTUARIAL SCIENCE: determining

premium rates fOr different in-
surance risks; designing pension
plans for private and public
groups; measuring effectiveness

.1 2
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of loss prevention and loss con-
trol programs; ...

AGRICkTURE AND FISHERIES:
developing superior varieties of
grain; increasing egg and milk
production; assessing the effec=
tiveness and potential dangers
of pesticides; management and

. allocation of natural fishery re-
sources; .

BIOLOGY: exploring the interac-
tions of species with their envi-
ronment; creating theoretical
models of the nervous system;
studying genetical evolution; ...

BUSINESS: estimating the volume
of retail sales; designing inven-
tory control systems; producing
auditing and accounting pro-
cedures; improving working con-
ditions. in industrial plants; as-
sessing the market for new
products; . .

ECONOMICS: measuring indica-
tors such as volume of 'trade:
size of labor force, and standard
of living; analyzing consumer
behavior; . . . -

ENGINEERING: working out safer
systems of flight .control for air-
ports; improving product design
and testing p1oduct perform-
ance; determining reliability and
maintainability; . . .

HEALTH AND MEDICINE: develop-
ing- and testing new drugs; de-
livering improved Medical care;
preventing, diagnosing, and
treating disease; . . .

F.SYCHOLOGY: measuring learn-
ing ability, intelligence, and er-
sonality characteristics; creating
psychological scales and other
measurement tools; studying
normal and abnormal behav-
ior; . . .

QUALITY CONTROL: determining
technitjues for evaluation of
,quality through adequate sam-
pling; in-process control; con-
sumer surveys and experimental
design in product develop-
ment; .. .

SOCIOLOGY: testing theories
about social systems; designing
and conducting sample surveys
to study social attitudes; explor-
ing cross-culturat, differences;
studying the groin:4h of human
populations; . . .

In all of these areas, and many
others, statisticians work closely
with other scientists and research-
ers to develop new statistical tech-
niques, adapt existing
design experiments, an ,direct the
analysis of surveys and retrospec-
tive studies.

These aspects of Statistical work
will surely continue, and new areas
of application are constantly open-
ing up, for the enterprising statisti-
cian. Anthropology, archeology,
history, library sbience, law and
public policy are among the many
disciplines providing .new avenues
for statistical inquiry. Statisticians
are presently expanding their rote

3



irklhe development of components
, of Computer systems,' and in the
equally important evaluation of
computer system performance.

l'he federal governments of both
Canada lind the United States em-
Ploy, professional statisticians at
various levels of responsibility and
poliey making. In the United States,
statisticians play a vital role in the
activities of the Department of
Commerce (e.g., the National, Bu-
reau of Standards and the Bureau
of the Census), Department of
Defense, Department of Health,
Education and Welfare (e.g., the
National Institutes of Health), the

tpaitment of the Interior, the
vironmental Protection Agency,

and in the Office of Management
and Budget, the Bureau. of Labor
Statistics and many other agen-
cies.. In Canada, statisticians em-
ployed by the federal government
engage in, similar activities, and
many work for Statistics Canada, a
special agenCy in charge bf the
collection and interpretation of
economic and social data. At
state, provincial, and local levels
statistical experts help solve prob-
lems 'Concerning the environment,
urbanization, finance, transporta-
tion, and public health.

Increasingly, the legal profes-
sion is turning to statisticians to
halvweigh evidence and assess
reasonable doubt. As concerned
citizens continue to press for equal
rights and opportunities, statisti-

cians will be needed to help formu-
late and then measure criteria for
such , equality. Protecting con-
sumer rights, preserving the envi-
ronment and searching for and
evaluating new sources of energy

iare other fertile fields for statisti-
cians who want to make direct
contributions to 'irnproving the
quality of life.

Universities employ many statis-
ticians not only as faculty in De-
partments of Statistics, Mathemat-
ics, Biostatistics, Biomathematics,
Management SCience, and Opera-
tions Research, but also in various
capacities with Departments of
Economics, History, Biology, Ge:
netics, Computer Science, Engi-
neering, Psychology, Sociology,
and Anthropology, and Schools of
Business, Medicine, Education,
Dentistry, and Public Health.

Statisticians today often engage
in private consulting practice, with
clients from industry as well as/
from all levels of government. This
may be where the mostmoney may
be earned in the statistical grofes,
sion, for there are statisticians with
experience and a talent for con-
gulting who earn more than
$50,000 per year.

The salary rates in scientific
fields change so rapidly and con-
stantly that any precise figures will
soon be out of date. Yet some
idea of financial rewards may be
given. A young 'statistician with

,a bachelor's degree beginning

1 LI
...i.
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work at the U.S. Bureau of the
Census in January 1974 was eli-
gible for a salary of over $8,000
(Grade GS-5). Other fedgral gov-
ernment positions, requiring ad-
vanced degrees and increased
responsibilities, pay- substantially
more. There are statisticians earn-
ing $36,000 per year, the top
salary for federal employees, with
many important added fringe bene-
fits. Starting academic year sal-
aries for Ph.D.'s in college or uni-
versity positions are typically above
$12,000 and the median salary for
doctoral degree-holders workirtg
at colleges and universities is ,

$20,000.
In private employment the statis-

tician will work in such diverse
industries as electronics, chemical,
pharmaceutical, auto, manufactur-
ing, transportation and many
others. He may be in banking,
insurance, public opinion ,sam-
pling or Marketing. Here starting
salaries for statistician?; with a

bachelor's degree range between
$8,000 arid' $10,000 depending
upon the individual's qualifications
and the nature of the position.
A Ph.D. may well start at a salary
of $18,000 to $20,000.

Statistics is an exacting profes-
sion, but its rewards are commen-
surate with its demands. Statisti-
cians enjoy prestige, a good
income, pride in their work, and
the satisfaction of contributing to

14 the well-being of others.

education
and training

Statisticians come from all over
the academic horizon. Many have
received undergraduate training
not merely in mathematics but in
the biological, physical, and social
sciences. One ingredient common
to all such training is a strong
interest in the analysis of data.
For graduate work in statistics, stu-
dents -should have a good back-
ground of calculus and matrix
algebra as well as a knowledge of
computer programming..

Currently many different types of
graduate and professional training
programs in statistics are available
at major universities throughout
Canada and the United States.
Some of those in mathematical
statistics emphasize theoretical
topics, with, a curriculum tied to
graduate pPograms in Mathemat-
its. A career in mathematical



statistics usually requires an un-
dergraduate major WI mathematics.

Other training programs emph -
size the application of statisti
These are often tied to the heal
and biological sciences, to educa-
tion, to the social sciences, or to
the physical and engineering sci-
ences. They stress methods of col-
lecting and interpreting data, but
they do include training in applied
mathematics and probability. Broad
interests and wide-ranging curi-
osity are qualities leading to suc-
cessful careers in applied statistics.

where to
begin your
statistical
career

The background of students
entering a graduate statistics Pro-
gram will typically be that of a
science or mathematics major, al-
though some programs will accept
business or education majors who
are quantitatively oriented. (See
the list of colleges and universities
which currently offer andergradu-
ate and graduate programs in sta-
tistics.) Information on statistical
training institutes outside North
America may be ebtained from
the following: International Statisti-
P-al Institute, 428 Prinses Beatrix-

L.

aan, Voorburg, Netherlands; Inter-
wcaal sihnsintgittuoteo:

D.

There are excellent jobs for per-
sons with a bachelor's degree in
statistics either as a major or minor
subject. 'Experience with computer
programming is especially helpful'.
Major corporations and most gov-
rnment agencies continually look

for talented individuals with this
level of education.

Since even greater job opportu-
nities are open to those with
advanced training, many under-
graduate statistics majors proceed
directly to a graduate program,
working either toward a Master's
degree or a Doctorate in statistics.
In addition, undergraduate statis-
tics majors do graduate work in
business, education, economics,
biology, or other fields where sta.,-
tistical training is greatly valued,.

.i.6
/
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Today most professional statis-
ticians receive the major part of
their statistical treing at the grad-
uate level, althougThmany universi-
ties and colleges do offer an un-
dergraduate major in the subject.
In many undergraduate programs,
such as mathematics, computer
science, business and economics,
and most of the biological and
social sciences, students may
carry statistics as a minor. 15
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, to thd addresses given below.
ce,

ou get more
information ?

The broad range of statistical
application in areas such as busi-
ness, finance, government, indus-
try, medicine, and science is ex-
amined in Statistics: A Guide to
the Unknown, edited by Judith
Tanur and published by Holden-
Day (1972). This book was as-
sembled by the Joint Committee
on the Curriculum in Statistics and
Probability of the American Statis-
tical Association and the National
Council of Teachers of Mathe-
matics.

Another source which provides
information on historical develop-
ment and application of statistics
is the International Encyclopedia
of the' Social Sciences, published
by the Macmillan Company and
the Free Press (1968).

This brochure was prepared un-
der the auspices of COPSS (Com-
mittee of Presidents of Statistical
Societies), the American Statistical
Association, the Biometric Society
(Eastern and Western North Amer-
ican Regions), and the Institute of
Mathematical Statistics. To learn
more about membership in these
societies and their activities, write

The American Statistical
Association

Founded on November 27, 1839,
the ASA is one of the oldest
professional organizations in the

' United States. It hat over 16,000
members and is open to. anyone
interested in statistics, theoretical
or applied, regardless of subject
matter interest or particular formal
education.

Virtually every major advance in
statistical methodology has been
reflected in the pages of the As-
sociation's Journal, received by
members of the Association, to-
geer with The American Statis-
tician and the Newsletter. A fourth
Journal, Technometrics, is cospon-
sored by the American Society for
Quality Control. The Association
has held, anntpl meetings each
year singe it was founded.

More information on the ASA
may be. obtained from the Execu-
tive Director, Dr. Fred C. Leone,
The American Statistical Associa-
tion, 806 15th Street, N.W., Wash-
ington, D. C. 20005.

The Inititute of Mathematical
Statistics

IMS was organized in 1935, has
3,000 members and is a profes-
sional society of international
scope devoted to the development,
dissemination and application of
statistics and probability. Its ac-
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tivities include circulation of its
official journals, The Annals of Sta-
tistics, The Annals of Probability
and the IMS Bulletin, the holding
of international, national and re-
gional meetings and summer re-
search institutes.

Inquiries concerning member-
ship should be directed to the
Treasurer, Dr. Robert M. Elashoff,
Medical Research Bldg. IVRoom
131, University of California, San
Francisco, California 94t22.

The Biometric Society
The Biometric Society is an in-

ternational society forthe advance-
ment of quantitative biological sci-
ence through mathematical and
statistical techniques. It was orga-
nized in 1947 and has over 1800

AMERICAN ASSOCIATION FOR
PUBLIC OPINION RESEARCH

817 Broadway' .

. New York; N. Y. 10003
AMERICAN SOCIETY FOR
QUALITY CONTROL

161 West Wipconsin Avenue
Milwaukee, Wisconsin '53203

CASUALTY ACTUARIAL
SOCIETY

200 East 42nd Street
New York, N. Y. 1001Z-:

ECONOMETRIC SOCIETY
Department of Economics
Yale University
New Haven, Conn. 06520

THE INSTITUTE. OF,
MANAGEMENT SCIENCES

146 Westminster Street
Providence, R I 02903

I North Arlerican members. Bio-
metrics is the Societys official
journal.

Information about the field of
biometry can be obtained from
Dr. Foster B. Cady, Biometrics
UM; Warren Hall, _Cornell Uni-
ver ly, Ithaca, New 'York 14850.

In dition to the three statisti-
cal or nizations listed above,
many s tisticians belong to re-
lated cieties whose members
use s tistical methods to a con-
sid ble extent in their profes-
sional work. Some of these so-
cieties are listed below for those
who seek further information about
programs, activities, and member-
ship,

OPERATIONS RESEARCH
SOCIETY OF AMERICA

428 E. Preston Street
Baltimore, Md. 21202

POPULATION ASSOCIATION
OF AMERICA

P.O. Box 14182
Benjamin Franklin Station
Washington, D. C. 20044

PSYCHOMETRIC SOCIETY
Dr. Charles Lewis
Psychology Department
University of Illinois
Champaign, III. 61820

S CIETY OF ACTUARIES
08 South LaSalle Street
hicago, Illinois 60604

A
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u.s. and
canadicn
schools
offering
degrees in
statistics
(and Departments
with Statistics Concentration)

(This list was compiled Septem-
ber 1973. Queries concerning pro-
grams should be directed to the
school)

ALABAMA
University of Aldbama
' University, Alabama 35486

Department of Statistics
ARIZONA

. University of Ariiona
Tucson, Arizona 85721
Department of Hydrology and

Water Resources
ARKANSAS
Universits,cof Arkansas

Fayetteville, Arkansas 72701%
Statistics Studies

CALIFORNIA
California polytechnic
State University .

San Luis Obispo, California 93407
Computer Science and Statistics

Department
California State University

Fresno, California 93710
Department of Mathematics

California State University
Fullerton, California 92634
Department of Quantitative Methods

California State University
Hayward. California 94542
Department of Statistics

California State University
Los Angeles, California 90032
Department of Economits and

Statistics
California State University

Northridge, California 91324
Department of Health Science
Department of Management'Science

California State University
San Diego, California 92115
Department of Mathematics

Loma Linda Uniqersity
Loma Linda, California 92373
Department of Biostatistics and

Epiderniciloqy
Pomona Collegei

Claremont, California 91711
Mathematics Department

Stanford Univertity
Stanford, Cali °mix 94305
Department of Statistics

University of California
Berkeley, California 94720
Department of Statistics

University of California
Davis, California 95616
Department of Mathematics

University of California
Los Angeles, California 90024
Biostatistics Division
Department of Biomathematics
Department of Management

University of California
Riverside,,Oalifornia 92502.
Department of Statistics

CANADA
See entries ily Province following
Wyoming ,

COLOFIAQ0
Colorado ptate University

Fort Collins, Colorado 80521
Department of Statistics

9
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University of Colorado
Boulder, Colorado 80302
Department of Mathematics

University of Denver
Denver, Colorado 80210
Division of Accounting and

Quantitative Methods

CONNECTICUT
University of Connecticut

Storrs, Connecticut 06268
Department of Statistics

Yale, University '

New Haven, Connecticut 06520
Department of Statistics

' Department of Epidemiology and
Public Health

DISTRICT OF COLUMBIA I
American University

Washington, D. C. 20016
Department of Mathematics and

Statistics
George Washington University

Washington, D. C. 20006
Department of Statistics

FLORIDA
Florida State University

Tallahassee, Florida 32306
Department of Statistics

Florida Technological University
Orlando, Florida 32816
Department of Mathematical

Sciences
University of Florida

Gainesville, Florida 32601
Departtnent.of Statistics

GEORGIA
Emory University .

Atlanta, Georgia 30322
Department of Statistics and

Biometry

ILLINOIS
University of Chicago

Chicago, Illinois 60637
Department of Statistics

University of Illinois
Urbana, Illinois 61801
Department of Mathematics ,

Northern Illinois University
De Kalb, Illinois 60115
Department of Mathematical

Sciences

INDIANA
Ball State University

\ Muncie. frig liana 47306
Departmerft of Mathematical

Sciences
Indiana University

Bloomington, Indiana 47401
Department of Mathematics

Purdue University
W. Lafayette, Indiana 47907
Department of Statistics

IOWA
Drake Univers4ty

Des Moines, Iowa 50311
College of Business Adminisgration

Iowa State University
Ames, Iowa 50010
Department of Statistics

University of Iowa
Iowa City, Iowa 52242
Department of Statistics

KANSAS
Kansas State University

Manhattan, Kansas 66506
Department of Statistics

KENTUCKY
University of Kentucky

LexinWon, Kentucky 40506
Depaffrnent of Statistics

LOUISIANA
Louisiana State University

Baton Rouge, Louisiana 70803
Department of Experimental

Statistics
Mc Neese State Upiversity

Lake Charles, Louisiaha 70601
Department of Mathematical

Sciences
Tu lane University 4

New Orleans, Louisiana 70118
Mathematics Department
Department of Epidemiology and

Biostatistics
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University of Southwestern 'Louisiana
Lafayette, Louisiana 70501
Department of Mathematics

MARYLAND
Johns Hopkins University

Baltimore, Maryland 21210
Department of Mathematical

Sciences
Department of Population Dynamics

University of Maryland
College Park, Maryland 20742
Department of Mathematics
Department of Management

ScienceStatistics
Department of Measurement and

Statistics

MASSACHUSETTS
HarVard University

Cambridge, Massachusetts 02138
Department of Statistics

Harvard University .

Boston, Massachusetts 02115
Department of Biostatistics

University of Massachusetts
Amherst, Massachusetts 01002
Department of Mathematics and

Statistics

MICHIGAN
Michigan State University

East Lansing, Michigan 48824
Department of Statistics and

Probability
University bf Michigan

Ann Arbor, Michigan 48104
igepartment of Statistics .

epartment of Biostatistics

...

MINNESOTA
Carleton College

Northfield, Minnesota 55057
Oepailment of Mathematic's

University of Minnesota
Mirineapolis, Minnesota 55455
Department of Theoretical Statistics
DepartMent of Applied Statistics
Department of Biometry

MISSISSIPPI
Mississippi State University

Mississippi State, Mississippi 39762
Department of Business Statistics

and Data Processing
MISSOURI
Northwest Missouri State, University

Maryville, Missouri 64468
Department of Statistics and

Computer Science
St. Louis University

St. Louis, Missouri 63103
Department of Mathematics

University of-Missouri
Columbia, Missouri 65201
Department of Statistics
Department of Industrial

Engineering
University of Missouri

Rolla, Missouri 65401
Department of Mathematics

MONTANA -

Montana State University
Bozeman, Mcintana 59715
Department of Mathematics

NEBRASKA
University of Nebraska

Lincoln, Nebraska 68508
, Department of Mathematics
NEW JERSEY
Princeton University

Princeton, New Jersey 08540
Statistics Department

Rutgers, The State University
New Brunswick, New Jersey 08903
Department of Applied and
. Mathematical Statistics

NEW MEXICO
New Mexico State University .

Las Cruces, New Mexico 88001
Department of Mathematicti.

Sciences "4/

NEW YORK
City University of New York
Baruch College

New York, New York 10010
Department of Statistics

ril
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Columbia University
_ New York, New York 10027
Department of Statistics
Division of Biostatistics

Cornell University
Ithaca, New York 14850
Department of Mathematics .
Department of Economic and

Social Statistics
Department of Operations Research

New York University
New York, New York 10006
Quantitative Analysis Area

Polytechnic Institute of Brooklyn
Brooklyn, New York 11201
Department of Mathematics

Rensselaer Polytechnic Institute
Troy, New York 12181
Department of Operations Research

and Statistics
Rochester Institute of Technology '

Rochester, New York 14623
Department of Statistics

Roswell Park Memo stitute
Buffalo, New Y 14203
Departme f Biostatistics

State University of New York
Albany, New York 12222
Department of Educational

Psychology
State University of New Ygrk
at Buffalo

Amhersf, New York 14226
Department of Statistics
Department of Computer Science

Union College
Schenectady, New York 12308
Institute of Administration and

Management
University of Rochester

Rochester, New York 14627
Department of Statistics

NORTH CAROLINA
North Carolina State University

Raleigh, North Carolina 27607
Department of Statistics

University of North Carolina
Chapel Hill, North Carolina 27514

Department of Statistics
Department of Biostatistics

'OHIO
Bowling Green State Unkirsity

Bowling Green, Ohio 43403
Department of Quantitative Ahalysis

and Control
Case Western Reserve University

Cleveland, Ohio 44106
Department of Biometry ,

Department of Mathematics
Miami University

Oxford, Ohio 45056
. Department of Mathematics
Oberlin College

Oberlin; Ohio 44074
Department of Mathematics

Ohio State University
ColumbUs, Ohio 43210
Department of Statistics

University of Akron
Akron, Ohio 44325
Department of Mathematics and

Statistics
University of Cincinnati

Cincinnati, Ohio 45211
Department of Mathematics
Department of Biostatistics and

Epidemiology
University of Toledo

Toledo, Ohio 436
Department of Op rations Analysis

Wright State Univer ity
Dayton, Ohio 454 1...
Department of M hematics
Department of inistrative

Sciences arrd Finance

OKLAHOMA
Oklahoma State University

Stillwater, Oklahoma 74074
Department of Statistics

University of Oklahoma
Oklahoma City, Oklahoma 73190
Departmerlt of Biostatistics and

Epidemiology

ri2

21



22

OREGON
University of Oregon

Eugene, Oregon 97403
Department of Mathematics
Department of Accounting and

Quantitative Methods

PENNSYLVANIA
Bucknell University

Lewisburg, Pennsylvania 17837
Department of Mathematics

Carnegie-Mellon University
Pittsburgh, Pennsylvania 15213
Department of Statistics

Pennsylvania State University
University Park, Pennsylvania 16802
Department of Statistics
Department of Management Science

and Organizational Behavior
Temple University

Philadelphia, Pennsylvania 19122
Department of Statistics
Department of Mathematics
Department of Biometrics

University of Pennsylvania
Philadelphia, Pennsylvania 19174
Department of Statistics and

Operations Research
University of Pittsburgh

Pittsburgh, Pennsylvania 15261
Department of Biostatistics

Villanova University
Villanova, Pennsylvania 19085
Department of Applied Statistics

RHODE ISLAND
University of Rhode Island

Kingston, Rhode Island 02881
Department of Computer Science

and Experimental Statistics

SOUTH CAROLINA
Clemson University

Clemsdn, South Carolina 29631
Department of Mathematical

Sciences
Medical University of South CaroAina

Charleston, South Carolina 29401
Department of Biometry

University of South Carolina
Columbia, South Carolina 29208
Department of Mathematics and

Computer Science

TENNESSEE
University of Tennessee

Knoxville, Tennessee 37916
Department of Statistics

Vanderbilt University
Nashville, Tennessee 37232
Division of Biostatistics

TEXAS
Southern Metthodist University

Dallas, Texas 75275
Department of Statistics ,

Texas A & M University
College Station, Texas 77843
Institute of Statistics

Texas Tech University
Lubbock, Texas 79409

'Mathematics Department
Area of Information Services and

Quantitative Sciences
University of Houston

Houston, Texas 77004
Quantitative Management Science

Department
University of Texas

Houston, Texas 77025
Program in Biometry

UTAH
Brigham Young University

Provo, Utah 84602
Department of Statistics

Utah State University,
Logan, Utah 84322
Department of Applied Statistics

and Computer Science

VIRGINIA
Hollins College

Hollins College, Virginia 24020
Department of Statistics

Virginia Commonwealth University
Richmond, Virginia 23298
Department of Biometry
Department of Mathematical

Sciences

rift
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Virginia Polytechnic Institute and
State University

Blacksburg, Virginia 24061
Department of Statistics

WASHINGTON
University of Washington

Seattle, Washington 98195
Department of Mathematics
Department of Biostatistics

WEST VIRGINIA
West Virginia University

Morgantown, West Virginia 26506
Department of.Statistics and

Computer Science
Department of Industrial Engineering

WISCONSIN
Marquette University

Milwaukee, Wisconsin 53233
Department of Mathematics and

Statistics
University of Wisconsin

Madison; Wisconsin 53706
Department of Statistics
Department of Educational

Psychology
WYOMING
University of Wydming

Laramie, Wyoming 82071
Department of Statistics

CANADA
ALBERTA
University of Alberta

Edmonton, Alb., Canada
Department of Mathematics

University of Calgary
Calgary T2N 1N4, Alb., Canada
Department of Mathematics

BRITISH COLUMBIA
University of British ColuCia

Vancouver 8,B.C., Canada
Department of Mathematics
Institute of Applied Mathematics

and Statistics

MANITOBA
University of ManitOba

Winnipeg, Man. R3T 3B9, Canada
Department of Statistics

ONTARIO
McMaster University

Hamilton, Ont., Canada
Department of Applied Mathematics

Queen's University
Kingston, Ont., Canada
Department of Mathematics and

Statistics
University of Guelph

Guelph, Ont. N1G 2W1, Canada
Department of Mathematics and

Statistics
University of Toronto
.. Toronto, Ont. M55 1A1, Canada

Department of Mathematics
University of Waterloo

Waterloo, Ont., Canada
Department of Statistics

University of Windsor
Windsor, Ont., Cana a
Department Of Math atics

QUEBEC
McGill University

Montreal 101, P.Q., Canada
Department of Mathematics

Sir George Williams University
Montreal 107, P.Q., Canada
Department of Mathematics

University of Montreal
Montreal 101, P.Q , Canada
Departthent of Mathematics
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