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WHY THE TOPIC?

Years ago I followed with some fervor the car-
toons, Bringing Up Father. One in particular I well remem-
ver. It pictured Jiggs (Father) ocoming into his office and
finding the office boy seated in the boss's chair with his
feet on the boss's desk., The tenor of Jiggs' remarks was
to the effect that the boy should quit his loafing and find
something useful to do. The boy's response was a palned
expression and the question: "Do I have to find something
to do and do it too?" A few months ago President Camp put
me in somewhat the position of the boy in the cartoon by
asking me in effect if I would rind something to say and
say it too at this luncheon meeting.

That was months ago, December 27th seemed a long
way off and I promised., ILittle did I realize what I was
doing until a few days ago, when I started the necessary
prelimineries to keeping my promise. I had had in the baok
of my head for some time a rather hazy idea of saying some-
thing about the progress made by industrial statlstloelans
during the past decade in applying statistical theory to
engineering and manufacturing problems., This topic seemed
quite appropriate in that active cooperation along this
line was started dy several engineering and soientifio
groups just about ten years ago. However, the longer I

pondered the past, the stronger I felt that our meeting to-



day is not nearly so much an occasion for looking backward
as 1t 18 for looking forward. We as a soclety haven't ar-
rived: we have Just started. Only by keeping "eyes fromt",
can we do bigger things in the future. But, bi keeping
eyes front, we ocan do bigger things than some of us only a
few years ago would have even dared to dream of doing. Let
me, therefore, sketch briefly what to ms seems to be the

oall for an extension of the role of statistiocs.

STATISTICAL METHOD IN ACQUISITION OF KNOWLEDGE

If the outlook on the role of statistics is to be
extended, it is well to oonsider from what to what. In
this section, we shall consider ®"from what". Let me say at
the very beginning, however, thai: I appreciate full well
the danger in trying to contrast the old with the new: the
border line is always fuzzy enough to provide grounds for
more than one interpretation.

Hinb #71

To_start, Jlet us recall the contrast between tak-
ing a trip for pleasure and taking one for the sole purpose
of getting from one place to another. In one ocase, we set
out to know and enjoy something of what is to be kmown; to
broaden our experience of the world as it is. In the other
case, we set out to get to some definite place, Now, in

h-a ) :

the field of science, we act in two ways quite similar, %o

ihosejusi-noted. Jere we mey olther seek new experience
or knowledge primarily for its own sake, or we My seek



knowledge for some sSpecific use. We often deseribe the two
activities by the terms pure and applied,

It seems to me that the statistician's eyes have
usually been fixed in the past on the asquisition of knowl-
edge as knowledge, Oh, of course, every statistician hopes
that the knowledge he acquires may be useful in many ways
but he is often not concerned with the acquisition of
knowledge for some speocific use. For example, you may have
noted how often authors of statistical texts talk of study-
ing, discovering, and measuring phenomena such as the study
of variation, the atudy of populations, the discovery of
statistical laws )and the measurement of trends or the ef-
fects of a multiplicity of unknown causes of variability.
Does not the emphasis appear to be on study, disocovery,
and measurement to the end of a better understanding of our
surrounding:.

0f course, the outlook of statisticians has been
changing, Whereas a few years ago, the statistician was
oontented to help discover reproducible characteristics of
observed phenomena in the data handed to him, today he in-
sists on having a fingsr in deciding what and how data are
to be taken so that the dissovery of predioctable phenomena
will be conducted in the most efficient way. Nevertheless,
if I am not mistaken, the statisticlan of today in his em-
phasis on the design of experiment, like the statistiocian
of yesterday, usually thinks of what he is doing as a con-



“5-

tribution to research primarily as a means of acciuirins
knowledge about social and material phenomena. Statisti-
cians have usually thought of themselves as helping to

make possible valid predictions of what will take place to-
morrow assuming that the underlying cause system remains
in pretty much the same state as it has in the past, Ex-
cept perhaps in isolated instances such as the control of
quality, statisticians have not set out to see what they
oould do by tinkering with this underlying cause system in
a way to attain a definite and wanted end,

Go to any library and you will £ind shelf on
shelf filled with the products of the statistioclan. He has
measured the demand for this and that economioc good and
measured the interrelations between them. He has measured
production costs, output, and a multiplicity of other phe-
nomena., He has measured the variabllity produced by many
different kinds of chance system of causes. He has charted
the trends of population and he has charted the index of
countless numbers of different kinds of quantities.

Let us assums for the sake of argument that all
such effort taken together represents an outstanding oon-
tribution to knowledge, Let us grant that this vast store-
house of knowledge may be of use in many different ways,
some few of which may be known today and many of which no
one has yet dreamed of, Let us grant that the statisti-

olan's contributions to basic long range research for



knowledge as knowledge should ocontinue,

Now let us think for a few minutes about the
fellow whose success in life depends upon accomplishing
some specific end and who, like many of us, does not know
enough yet to be able to accomplish that end. What that
fellow wants is not just knowledge as knowledge. He wants
the specific knowledge that will help him to get where he
wants to go. Should we direcet him to that vast storehouse
of empirical knowledge which the statistician has provided?
If we d0o, I am afraid that we have failed to do for him
the great service which I am confldent we as statisticians
can do if we choose. Let us therefore consider the role

of statistios for this man with a specific jobe- 4 f 7’»/ et
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I suggest that we think for a few momeats about gL /) -

the role that the statistician can play in making this ﬂ[//, e A

world a better place in which to live., I suggest that we’ ﬂ’gswu L.
think about two things: a), human wants and b) the physi- :

cal possibilities of satisfying these human wants. Let us

aﬁ{think about two kinds of people that play a very important

part in this pioture; one, the producer of economic goods

that go to satisfy human wants and the other the consumer

whose wants are to be satisfied in the consumption of the

goods, Let us fix our attention on a fundamental problem,

namely, that of making the best use of means available for



satisfying human wants through the agency of fabricated goods.,
How can the statisticlan best contribute to the solution of
this problem?

I imagine that some of you are saying to yourselves:
Well, that problem can be solved in completeness only through
a complete understanding of what is knowable about the physical
world and about the human world. On this point, there would be

(o) 1t s} Dhauic

no argument so far as 1 am concerned., That isAthe high road
to the attainment of our goal. However, I assume that none of
us hope to see the day when such knowledge will be available
and in the meantime, some of us must travel the low road of
trying to make the best use of our daily efforts in solving the
problem of satisfying most effectively sbecific human wants for

economic goods.

What Characterizes the Problem?

1. An outstanding characteristic of the mass produc-
tion of goods to satisfy human wants is the necessity of setting

a tolerance range for each specified

eristic. Then if you contract to live within
such a range and fail, you may lose your shirt. Hence it pays
to know how to make valid predictions within tolerance limits.
2. The mass production of goods to satisfy hum&n
wants involves three distinct steps:

I. The specification of the quality
of the thing wanted,
II. The production of things designed
to satisfy the specification,
III. The inspection of the things
produced to see if they meetl
the specification.
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times a specification is made the basis of a contract between
the consumer and producer. The process of taking these steps
often involves the cooperation of physicists, chemists, ensineers,
desiepere—Hmanaiae-bupe®s, scles agents, purchasing agents,
economists, and lawyers. To this group actuslly teking part
in the production process there must be added those representing
the consumer. Very few of all these people have ever had any
technical training in statistics or probability.

3, I have shown elsewhere that there are many sta-
tistical problems in each 91‘ ‘the% three steps. To l1llustrate
I need recall here only th M';f:’c:’;“giorl that arises in the third
sten,M. How large a sample shall be taken? Ié’ it had
not been for this kind of question, I doubt that st{;tistic ians
would have as yet been able to meke themselves felt In indus-
try.

The alert statistician may, if given the opportunity,
find many ways in which to be of service in each of the three
steps. The important point to note, however, is that the sta-
tistician must not consider the three steps, specification,
production, and inspection as independent 1f he is to make his
greatest contribution. Instead he must see them as correlated
in such a way that the nature of the statistical problem in
.

v

one step depends upon what is being done in the other two. Ho

eive—one example, it-has peen-—shownr eISswmers—theat if the sta-



tisticlan plays his full role in helping to modify the three
steps so0 as to attain statistical control, the necessity of
sampling is almost eliminated from the third step. We need not
as it were, live forever with the question: How large a sample?
We can reduce the need for sampling. |

The situation here is quite analogous to the efficient
design of experiment In that the statistician helps design defin-
ite operational techniques used in each of the three steps.

4, The most ﬁseful concept of a standard of quality
is not something that can be reduced to writing. Such a standerd
of quality is not a written fiflag,lty but a dyrl;gfc iiocesg in- ,L )
volving theae three steps, gv.It is not merely an J_mprisonn;gn‘ of' "
the pest in the specification but also the unfolding of the
future. |

If the intent of the standard of quality is to imply
the most efficient use of materials and the minimum cost of
production, it is necessary to consider that the standard changes
as the information obtained in taking a succession of such steps
reveals the need for such change. In fact, it is only in the
process of mass production, where it is possible to retrace
again and again the succession of three steps, that one can hope
to minimize the cost of inspection and the cost of rejection,
and to make the most efficient use of materials and parts.

5, Enough has perhaps been said to show that the sta-

tistician must not only frind hisgproblem and do it too but he

also has a great big Jjob of selling a very large number of
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people with many different backgrounds.

What Does the Statistician on. the Low Road Need to Know?

1. Needless to say, every statistician should be familiar
with the statistical methods of research used on the high road
leading to the acquisition of knowledge as knowledge. This
should Include training in distribution theory and its use in
the analysis of variance and design of experiment. To this
training certain other information should be added along lines
indicated by the following suggestions,

2. The statistician needs to understand the difrerence
between a tolerance range and the fiducisl range of modern sta-
tistics., >He needs to understand the difference between acquiring
knowledge that will enable him to set up and live within a
specified tolerance range and the problem of acquiring knowledge
that will enable him simply to interpret the statistical signi-
ficance of observed variability.

3. He needs to see the statistical characteristics of the
problem of specifying a chance variable in order that he may be
in a position to develop the techniques of specifying operation-
ally verifiable quality characteristics. 1In this connection he
needs to know much that no one knows today. This is particulerly
true if he is to specify the desired order 1in a random sequence
as it is necessary to dosif he is to specify in an operationally
definite way what we mean by homogensous quality.

4. There is much for him to learn about the theory and

practice of the statistical control of quality in production

that is not customarily taught. He must have this information
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if he is to do his share in detecting and eliminating assignable
causes of variability.

5. Perhaps above everything else he needs to know how to
make operastionally verifiable statements involving étatistical
terms; he needs to be able to distinguish between statements
that are practically verifiable and those that are only theoreti-
cally verifiable. He needs to know how to distinguish between
the verifiability of a prediction and that of a judgment based
upon specified evidence. This necessitates an understanding of
knowledge as an everchanging relation between evidence, predic-
tion, and degree of belief, Such an understanding is of particu-
lar importance as a background for judging whether or not product
is of standard quality in the sense defined above,

Nhat the Statistician Must Do

let me close with a few suggestions as to what we as
statisticians must do in the future if we are to maximize our
contribution to the production of goods to satisfy human wants.
l. Our first big job is to get a broad view of just what
role we are to play inthis vast program of making the best use
of limited means of satisfying human wants. Our job is to see
our role not as those who know nothing about statistics see it
but to see it as they would see it if in their present capaci-
ties they knew statistical theory. We must not be content to
wait for some one who knows nothing sbout statistics to find us
something to do. Our hair may turn grey in the process. Jie
must instesd find our job end do it too. We must see our job
not as one of measuring what the little demons of chance are

forever doing when left to themselves. Instead we must take

£499 m
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a hand in controlling the demons.
2) But how are we to do our Job? As statisticisns we

must get across to the leaders of the future - business men,

lawyers, purchasing agents, sales agents, engineers, economists,

physicists, chemists, and statesmen - that the statistician can

do more than measure the effects of complex systems of causes®
in many instanceS) he can devise means of controlling them.
Something of the same idea should be gotten across to those who
will constitute the Johnny § Fublic of tomorrow. e need to
present a new gospel - statistics as a way of doing and not
simply as a way of measuring,

3) The statisticien of the future nust not simply
measure demand; he must help change that demend by showing for
example how to close up on tolerances.

4) He must not be content with measuring production costs;
he must help decrease production costs.

5) He must not be content simply to measure the varia-
bility of a complex system of causes; he must take an active
part in devising techniques that make it possible‘ to control
that variability.

This very briefly is my picture of the statistician
of the future and what he must do if he is to 1live up to his

opportunity.
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