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of a set of proposed alternative courses of action involving man-
machine systems. Since World War II, the use of this tool has
greatly expanded. It has been used, for example, to study the lay-
out of equipment in a heavy engineering shop at a place where a
severe bottleneck occurred in production; to provide greatly improved
timing and equipment in unloading iron ore at a port in Britain; to
study many socalled ‘‘queuing’’ problems — patients waiting for
doctors, the flow of customers out of super-markets, the stacking-up
of airplanes; more broadly it has been used extensively in road
traffic research, in studies of productivity and of accidents. In the
recent book, *‘Operations Research for Mauagement”,5 Horace
Levinson has a chapter on Experience in Commercial Operations
Research which is particularly useful as an introduction to some of
these problems. The experiences cited use several relatively sim-
ple elementary concepts, but they use these concepts in a sophisti-
cated manner that gives something of the quality of the problem
without too greatly taxing the mathematical ingenuity of the reader.
In particular Mr. Levinson studies a problem arising in a small
mail-order house; he studies the effect of night openings at
Bamberger’s in Newark by a method subsequently extended to
Macy’s; he studies the effects of newspaper advertising on depart-
ment store sales.

Operations research teams are making increasing demands on
the supply of statisticians as well as of mathematicians. But we
are simply unable to supply as many statisticians as are needed
for a variety of positions in industry. On the less advanced level,
there is the vast expansion of the use of quality control in industry.
This subject is interestingly discussed in an article in the March,
1953, issue of Scientific American. A more advanced statistical
training is needed for the expanding market for people equipped to
provide technical advice involving the design of experiments.

More and more the executives of great research laboratories, and
those responsible for other extensive experimental establishments
are being indoctrinated in the necessity of consulting the statis-
tician before gathering data from experiments. A short time ago,
at a dinner party in honor of a distinguished visiting British phy-
sician, the conversation drifted around to statistics. The distin-
guished visitor was telling about the biological aspects of some
atomic work in Britain, and he said, ‘‘Of course, I knew that I had
to get the statistician in before we planned the test, or we’d
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probably run a very wasteful test, and we wouldn’t be able to draw
valid conclusions.’”’ He had been thoroughly indoctrinated, as have
many of the leaders of our great research undertakings who have
learned the value of consulting the statistician early. In a recent
survey of the needs of all army research installations conducted
by the Office of Ordnance Research, the two fields of mathematics
in which the need for trained personnel was found to be most acute
were numerical analysis and design of experiments. In the Navy,
an extended program has been undertaken to provide advice in
experimental design to Navy laboratories. In industry, some of the
largest companies have recently expanded their effort in this
direction.

Another field for the statistician where the demand exceeds
the supply is in various versions of the survey. An estimate of
the needs and wishes of people seems sometimes to be made just
for fun, but it is a basic requirement for many decisions of business
and government. Formerly, the dilemma was the necessity for a
choice between a complete census of the population under study
(often a very expensive operation) or the study of a small sample
(a method that was liable to be hopelessly inaccurate before a
proper theory of sampling had been worked out). Now we have an
adequate theory available for the planning of sample surveys which
insures that the sample is representative of the whole population
and the probable limits of error are known. Even in the great pre-
election poll failure of 1948, this was true. And at the time of the
last population census in 1950, the Census Bureau organized a
simultaneous sample survey to check the accuracy of the complete
census. This may sound strange; but the vast amount of work
involved in a complete census makes it necessary to use untrained,
or at best ill-trained workers; and the incidence of inaccuracy in
reporting is very great. In sample surveys, on the other hand, care-
fully trained workers can be used so that the results are often more
reliable, in spite of the relatively small number of cases studied.
As a result of the many uses of the survey in our society there is
great variety in the careers open to young people who have acquired
the kind of advanced training needed in this work.

In addition to the types of work described above, there continues
to be a demand for young men and women trained in the more classi-
cal types of applied mathematics, such as continuum mechanics,
elasticity, electromagnetics. The aircraft industry, in particular,



