SOME PRACTICAL USES OF STATISTICS
By Doctor Donald H. Davenport
Oetober 10, 1939. e

Colonel Hiles, Gentlemeni

It 18 a real pleasure to be wath you thas morning, and as I
loock dowmt I see some faces that are friendly faces and familiap
faces, It was a pleasure to have some of your members as students
in the Business School, years ago.

¥y first introduction to The Army Industrial College oecurred
about sewen years ago at a time when economists were greatly cone
cerned over the brealdown in American business cond:tions,
Shortly after the collapse in 1929 we began to reappraise our
analysis of business conditions,to reappraise factors that affect
the continuity of business operations, and at that taime some of
us began to think an terms of nat:ional economie planming and 1%
was quite natuwral that we should come to The frmy Industral
College, an instatution which was charged with the responsibilaiy
of preparing for national econtmie plamming in the event of
SMETEeNEY .

Tou men are charged wath the respomsibilaty that 1s probably
greater than that whach rests upon any other single group of men
in the countrys ZHeonomists realized that. We came here to find
out something about the techmques whuch you were applying: to
learn what we could of those techniques for application to a
peace~tame sconomy, to an economy whaich was disrupbed by the
depression, an economy essentially a peace-time economy put on
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something of a warbtime basis to faight depression, and we learmed a
great deal from your instructors who were here at that time,
Therefore, it is a particular plsasure to retwrn somethung of that
debt of gratitude o you this morning.

Colonel Miles has asked me to talk with you about the
practical application of Statistics to the problem of business
controle As I thought over what I would say this morning, I de-
cided to organize my talk into two parts. In the first part, I
shall stick to what I know, practical applications of statistical
techniques to the control of business enterprises. In the second
part I will diverge from what I mow and try to put myself in
your positoon and ask how statistiecal techmiques can be applied
to the respons:bilities that you and the generations of students
that have preceded you here must beary in other words, the role
of statistacal methodology in industrial control during an
emerpenctyy That, frankly, is an area/l;lhiciz I an on unfamiliay
ground, When I come to thal part of the ik you will under-
stand that I am not speaking from experience: I am merely tryving
to translate the limited experience I have had in a study of the
applications of statisties %o business control to your particular
problems

The term, "Statlstice" is used in two senses, you probably
glready realizeds In the first sense, Statistics relates to
a coliectron of factual information presented in quanttative terms.
We speak of statistics of population, statisties of income,
statistics of production, or the statustics of school attendance -

we use it in that sensa,
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In the second sense, the term is used to deseraibe the
principles that govern the coliectoion of quantt=hwe information,
the collating of that informatoion so that its sigmficance can
be studied and understood, and the presentation of that quan-
$itative information e that others may vnderstand the significance
of the facta that are so presented.

I% ig important that you understand some of the statistical
principles that govern the collection, collation, and presentation
and analysis of quantitative information, In that sense of the word
statistaics is the gramar of a language enployed by scientists
whether they are natural or social sciences, whether they are
econom sts or military scientists, and that languape, that
grammar is a common denominator for the interchanpe of precise
informations In one sense talking sboul statisties i1s like
talking about words. They are words bub they are words in tnis
wocabulary, words that have precise mesmny, or porhaps I should
say they should hsve precise meaming, becaase in the course of
dracuasion this morrnang I shall show you some 1nstances of improw
per use of statisties or improper interpretation of statistics
where an ignorance of the preecise reaning of certain terms or
ignorance of principles that should govern eoliection of information,
the presentation of that information has led to error. We
consider the typical business enterprise today. Ve con see that
enterprise a3 a much more complex enterprise than it was inthe
days of our fathers. The growth in the complexity of the busaness
enterprise, growth in its s:ze and scope has made the problem
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of control a much more dufficult problem than it was when the man
at the top kmew from first hand experzence every operation that was
involved in his business, In the days of our fathers and our
grandfathers, the btypical way to dewelop 4 business execubtive was
to put him gt the bottom and let him rise o the top and acguire
the experience necessary for him to operate as an execubive.
That procedure is no longer possible in owr large corporations.
It must be shord cirenited. A Timited smount of experience is
still necessary bub the time clement requires that we develop
a technique of management, 3 technique of control that doesn't
involve sperding a lifetame acquiring thedt information. That
information iy needed but doday 1t is agsembled in & flow of
facts, fipgores, reports that must be crgendzed with the tine
element in view so that they flow over the executive's desk
in a continuous stream so that the execulive can focus on
reports, on statisties of operations, in such a way that he
can meke his decisions and formulate his policies intelligently.
A typleal buginess enterprise involves certain defimie functions
which we could easily recognize,. Ve might designate those
fonctoons as the function of procurement of raw matermals;
function of persomel manapement, hiring of labor to work on
those raw materisls to do the things necessary to produce the
finished prodichs marketang, or the distrbution of the finished
produet to consumers through various chanmels of distmbution;
finance, control of expenses involved, distrmbution of profit
if any, securing of capital as needed. Irocurement, perscnnel,
marketing, finance - those are the large divisions in winch a
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typreal buginess enterprise finds its chref funclions.

Now under each one of those functions we find statiscical
techniques, statistical methodology, and statistics in the sense of
the body of facts presented in guantitative terms playing an
important role. Briefly, I shall try to mve you a few high
spots, illustrations of the ways in which statosiies are employed
in those verious functions,

Letts take procuvement, the purchase of the raw materaals
that are necessary for the operation of a typical business
enterpriss. If you were to po into the office of the purchasing
agent of any one of the large organizations, lebtt's take the
¥estern Elsctrie Company, for examples, you would find that
the purchasing agent keeps x deotailed statisties on the chief
comodrties that are employed by that company. TWhat are those
statistios? They are statisties of produwstion menthly, yearly,
by year over & parmod of years of ecopper, sulpher, rubber, etCa.,
so that the purchasing apent hag in his possession in an orgamzed,
collated assembly, the facts which enable him to determine at
any particular time the gtatistiecal positaon of the commodity in
which he happens to be interested. ‘Yhat do we wean by statistical
position?

If you were to talk to the economists of the large corporations,
the cconomists of Wall Street, they use that term constantly -
statistical position of a commodity, of a security. By that they
have in mind an appreciatoon of the significance of the movenent
of production of stocks on hand, of prices. They have 1nmond a
knowledge of the usual, typical, seasonal swing in the production
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of certain commodities; the seasonal swing in the prices of those
commodities, They have in mind a norm or a standard, a standard
figure for stocks of copper on hand, at a particular moment,

and they can tell you if those stocks were larger than they
should be or smaller than they should be. A knowledwmof the fact
that the stocls of copper were larger than norssl would have an
effect upon the purchasing policy with respect to coppere. They
have in mind the general level of prices - Is the price of copper
at the present time relatively higher or lower, or in line wmath
what they snould expect as & resuli of their knowledge of the
gereral level of priceSs If the penersl level of prices goes up
then you'ld expect copper pricss to be godng up, other things
being equal, If copper prices are going up more than or less than
toey should enables the purchasing agent %6 bring into sharper
focus the factors that affeet his purchasing policies, whether to
buy then or to make a long term commitment at that particular

figure, Perhmps that is encuch to indicate the kind of statistical

infornation that the purchasing agent of a large corporation would
make use ofe Ha must know the sources from which to obtain thosa
fm;ﬁewmmnhemtﬁmfmass&ﬁ&mmt
he can read them quielly, It mey mean that he must put those
figures in index mmber forme He cortainly will compare them
ﬁ%in&mm%mafgmrﬁmimgmmmmatimor
gensral prices to use in this connection, He must be famliay
wth the existing body of statistiesl tools that zre at s elbow,
lotts proceed to the persommel, I could give you a nmumber

of exanples here. One case recontly presented to me by a gontieman
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whon sase of you fellows know, o man who was up at the Business
School st Harvard when Colonel Miles was there, Mr, Cress, who
is in the Hational Elsctrical Hanufseturers Association, ¥r,
Cress has just finished a plece of research, statistical research,
whiah will have & wery great effect wpon the labor policies of
many e;’ our largs corporations.

He folt that the wage rates paid per howr for partioular
Jjobs should bear some relatiomship to the requirements of those
Jobs on the individual., He deweloped a method of eguating each
Job in statistical terms to a scale dewoloped, a rating scale
for jobs, not nen, jobas, Certain jJobs require a higher degree of
skill ; vertain jobs require & greater degree of educational back-
groundy ability to read blue prints; alility to draw plang for
others to followy there are jobs that require ths alnlity to
direct personmel, After analywing oot some twelve or fifteen
saparate Tactors and weighing those factors in a way that met
with the sgreement of personmel of ficers he devised this job
rating scale and then by means of cormlation he applied this
job rating seale to the hourly wage rates paid reople occupying
those jobss In the best and most efficiently operated plants,
correlation, Personnel management of those orzanization had sensed
the neceasity of relating wage rates per hour to the requirements
of the Jobs and there was a higher degree of eorrelation in the

plants that had high efficiency, higher degree of correlaztion between

wages paid per hour and the scale on the job rating seale, In
the plants in which there was a low degree of efficiency and &
mt@ﬂafwmmwmmmmmmmm,m

the indicated correction was to bring the rates per hour into line
_ -] -



with the ratang scale. VWhen that was done a great deal of the
disaffection on tue part of labor vanished, I might mention a
few very common examples of the use of statastics in assistang the
exemtivg to formulate wage and Isbor policiese Alert executives
realize thalt wages wust bear some relationship to the level of
living costs, so we find a nutber of concerns in the country that
constantly watch changes in index mmber of the cost of living in
this commudty and when that index number rises, they realize that
they must raise their wages;:if they don't they're in for trouble,
and that fuble is apt to be nuch more expensive to them in the
long r\mfmey automgtically or without the insistence of
orgapized labor, changed the wage rates aceordingly.

Cne interesting statistical tool that you will learn something
a2bout &8 an index of turnover. We have applied this concept to the
atudy of merchandlsing and also applied it to the study of labor,
Labor tufnover figures, index mmbers, a statistzeal tool wnich
has a definite significance. When the labor tuwrnover index rises,
it is an indicatoon to the personmel manager that something 1s
wronge If it is normsl or low, it is an indication that that
partieviar factor needs no great amount of attention at the
moment. Perhaps that is enough to indicate a few of the tools
that are used in the management of personnel functions.

Ist us twrn to the problem of production where we apply the
labor to the operation of machinery working on the raw materials,
Here we find that the manager  is forced to use statisties to

an ever greater and greater extent. He is intevested in the
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utilization of machinery, the extent to which machines are not
used to their capacity, =0 automatic recording devices are put
on Individual machinesy these recordings are read, stataistics
are acoumulated as a result of those recordings, and 1t s
possible for the manaper t¢ determine which machines are working
in g mormal fashion, which machines have fallen down, and thereby
focus attention on the problem whnich needs correction, In a
similar fashion, in the control of waste of raw nateraal or waste
of finished produets as & result of discord in the inspection line.
Accurate recordings are keph day by day, job by jJob, man by man,
depariment by department of waste. A certaln amount of waste
is unavoidable, we will nark that as normal, but when that waste
index rises abowe the norm it is an indication that something is
wropg and wrong right there. The use of statisties ensbles the
manager then %o focus atiention to the fzetor which needs correction,
in the complicated production of machinery which requires the
assenbly of & large number of parts, it 1s neeessary to ¢ -ordinste
the production figures of these different departments in such a wWaY
that we know in advanes that there will be no misging parts, that
there will be an ewven, coordinated, entegrated flow of those parts
to the assenbly line. The only way that is pcasiblgf}é: st up
such contrel, such statistical tools that the man who formulates
tne polivies and nakes the decasions will lwow in advance he is
going to come out even and on time.

in the marketing of the product we £ nd in recent yearsg an
inereasing interest in the use of statisties, This was one of
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the last areas to yxeld W z sclentific analysis. The collection
of figures in a sciendtific manner, their assembly and analysis

was firgb applied in the field of production and probably the
biggest single series of expermments ever conducted in the field
of producion was the series which used statistics as a scientifie
tools Frederick W. Taylor's sxperiments that resulted in the
emumeiation of lows of cutting wmetals ran over 30 years; over
50,000 experiments wore conduckod, each one yielding statistical
regults. As 3 result of those oxperiments, the colletion of

those experiments gave us the seeret which has been responsible

in large part for the perfection of our mass production industry,
But when you attempt to measure human reactions, consumer react.om,
conpunmey preferencves, willingness to part with his purchssing
power for a commodity, you gelt into an area where facts that are
meamarable are not as precise, as eapable of measwrement as in the
case of cubting retals, In eubding metals, we can measure accurately
the hardness of cubting tooim, ¥We can deseribe accurately the
a!;‘gl& of incldentsof that tool on ihe moving metal, deseribe
statistically the speed at winch thet netal mowves across the
sutting tool. We ean messure shotistically trne hardness of

the metel being cute Those things can be reduced to rather
accurate statistical series, bub vhen you atienpt to measwre the
performance of a salespan who has charge of territory, probably
has three or four salemen working wunder him also on the same
product at the sama price, whon you try to meamme whether he is
dbing a good job or a bad Job or as good a job as some other man,
you introduce 4 mumber of imponderables whnach makes 1t execedingly
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difficult and in this area wo can speak with less satisfactaon as
to resulits than we can in the £i214 of production or personnel
or procurercite Newertheless, considerable has been done and a
great deal of attontion has been focused on this problem, It is
not a problem, howsver, that interests you particularly and I
shall pass over it with one reference.

Soms years ago the Detroil Stesl Products Company made a
study of their distaibution of the Fenestra Steel Sash, the Iind
of windows that you gee in this building. The study was instigated
by the Detroit office., The sales manager in the Tetroit office was
particularly eoncerned a particdlar ares which showed declining
volue of business, and ope area, the New England area, was the
worst offender. He was about to IDire the sales manager in the
Now England ?@rri’bew. The man had been with the Company for
some time and he felt that he was gebling a 11ttle old and perhaps
wagn't quite on his job, His own territory, the sales manager of
the company was in direct charge of the Detroit ares, wos growing
rapadly and he was particdlarly satisfied with his own performance,
Fortunately for the conpany, and cortainly fortunately for the
Boston mansger, no decision was made until after the study was mades
It was possible o obbtain a wvery nies, I mean that in the sense of
exact megsure, index of potertial demands for Fenestra Steel Sash
by states, Statistics that were compiled by the F.W. Dodge Company,
obtained by their representatives from contractors, architects,
building concerns, enabled us %o get a very accurate measure of
the potentisdl demarnds and the past demands for this particular
produet by states, 4 mere representation of the curve of sales
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by distriets of the Detroit Stesl Products Cormany, along with the
index of potential demands for those respective districts indicaied
quite clearly that the Boston man had been fighting a losing battle,
tnat the demand for Fenestra Steel Sash had been decliming wmore
rapidly tnzn his saleg. The conclusion from that wes he was getting
a larger and larger percerbape of the Steel Sagh business in the
New England territory. Whereas when he started some 12 or 15 years
before hits concern was geblang perhaps forty per cent of the

total, when the study was made he was getiing aixty per cent,

Hew England was going down industrially, it was going down as a
center of population and industxy, and under those circwstances
the new buildings in which you could put steel sash were fewer

and fewer sach year, DBuy-ness yolume was of course going down,

but it wasn't going down as fast as the potential, Under thosa
cirpumstances, the sales manaper revised his opinion of the man

in charge. He waan't fired, He also revised his opanion of the
efficiency with which his own organisation was covering the Detroit
area, #hile the Detroit ares sales had been going up rapidly, an
analysis of the index of potential demends and their sales clearly
indicated that whereas ¥hen they started they were getting forty
per cent of the total, st the time the study was made they vwere
getting about thirty per cent of the totals They had been

slipping in their omn home territory and sllowng their competitors
o come in and take business amay from themy, Perhaps that is
enough emphasis on the marketing end, We can go on o the

fimance end,
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Hore we find find another tool, s tool other than atatisties
that iz of primary isportance ~ the tool of A countang, Statistics
isn% the only ool used by executives. Accounting figures are
guafitatee fignres presented in pomeriesl form, bmt typically they
relate {0 dollars and cents rather than to things,men,pproduction,
prices - they relats to dollars and conts; this particular area
has a technique, a syshen of principles a1l of its owng but in
the Comptrellerts offSee of the large corporations you wll find
assembled a great body of facte that are not accounding facts,
statisticsl facts and treated statistically because the Comptroller
must know nol only the most important thines about hum own company
but he most konow & grent desl abouk the sconomic envircoment in
which ng emmny}m operating, Be is concerned with what we
will call Yhusiness statistion?, the external tools as well as the
most wmportant statisties relating to his om company. In one
office, I shan't memtion the neme of the company, 1t iz one you
all know, we find o well developed statistieal wunit ‘hat watches
business conditiomg throughout the wordd, Owr exports amd
imports are watched ¢losely; scomomic conditions in the chief
forergn comtries are wadehod closely béeause this country has
branches &1l over the worldy and 2t sells its producks all over
the world., It is very much concerned shoub gebbing its balances
back from certain ecountries, so it wabches the fisezl conditions
of these vountries, Tt is a pooblem st the present tme to get
morey that bolongy to vou here in the United States out of even
asﬁaar&mighbwwm I% bas been 2 problen for a long
tHme to gob money out of France and Germany. They focused their
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attention on those jobs and they watched the statisties - they
collected statistica of exchanpgs rates and balance of trade
betwean t}a&%ﬂi‘tﬁaﬁn Thing man in charge of this office sits up in
his office and receives daily telegraphie reports from agents in
varioug strategi¢ places over the country. He recsives nore detailed
reports from those same agents and then from a much wider area and
& larger mmber of represontatives detailed monthly reports that
are all statisticsl in chavecter from a1l over North and South
Anorica, And this couxdry is not undique. You could go into the
offiee of General lotors or Generdl YNotoars Acceptance Corporationg
General Electrie; International Usneral Electrie; International
Tel and Tel and find the same functoons performed through the use
of the sanes statistical tools. Changes in price policies,

changes in credit polieles, in sales effort, emphasis in adwertasing,
changest in long term financial prograns are all made as ihe result
of an objective study of these statistical facts, Now men moke
these deelsions and formulate thess policies, but we have passed
the time when those decisions and policies can be made on the
basis of mere hunch. The gquality of the decisions and policies
can be insured only on the basis of sdequate, accurate, and

timely factss How perhaps you can see why it 15 important for
you, charged with the responsibility that may some day be on your
sloulders should an emergency arise, should it be necessary to pub
this country uypon & planned control industrial basis, perhaps

you c4n see if Genoral Klectric, DuPont, and General Hotors, 1f
these companies have to use statistieal techniques to get ihe
facts in their hands promptly enough, to get intelligent decisions,
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you nen pust know all ihat yon ¢an acquire about the economy of
this coumntry. Tou must be fasidar with the sources of statistical
informations you nust have an appreciation of their reliability,
of what they moan, You have to acguire & realigtic conception
of how this economy of curs operates and how you can tell how
it is oporating, Yo can vimualise, you should wisualize our
econony as & styean of interrelated riwvers, lakes, reservoirs,
through which flow the raw materisls, the sexi.manufactured
goods, the finished products on their way %o wltimste consumption.
It seems to me that statistics assists you very greatly in getting
a conception of the preblem that fates you, It is essential,
therafore, to understand the A,B,U of statisties, the prineiples
to guide the collection, collation, presenmtitiom, and amalysis
of those figures,

There is nothing 4ifficult about those techniques. I am
always rexinded of a guotation in the introduction to Silvamus
Ps Thompson's book, *Calculus Heds Hasy® - Waat one fool can
do, another can.® Statistical methodclogy can be made difficult and
some of my colleguwes in the teaching profession like to nake 1t
appear that they are very erudite and it requires an Hinstein to
undergtand statistics, That is all boshe It is straighd-forward
cormon sange protty well thought out by people who had the common
sense point of wiew in mind, There is an accepted definition of
nost of these coneepts, an acferted, an approved method of reducing
eoncepts o a lanpudpe which means the same thing when two men who
understand that lanpuage get together. That is not so in ordinery
words, Yords hawe a variety of shades of mesninge You can say "yes®
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in sewenteen differvent ways, with seventeen different shades of
approbation, but when you compule an index number and I agree as
to the methods that you employ, that index number - letts say z1t's
the Federal Heserve index mumber of industrial protection - it
means a perfectly definite, concrete, precaose thing to me and to you
arxi to everyone else who understands that languape. Statisties
is the language of spience., This problem that you face i1s a
seientific job that is necessary to understand that language, bub
I assure you that if you will approach it without fear you will have
no ciffieulty in understanding that languape and understanding
orocedros.

Row I underatand from Colonsd Miles that you'd Inke to have
a shot at me with questions that you have conecerning your own
problemss I have used up the 45 minutes allotted to me with the
formal presentation of my talk., I shall be at youwr disposal as
Jong as Colonel Milew permits.
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DISCUSSION FOLLCOWING LECTURE
By Doctor Doneld H. Davenport
October 10, 1939.

Qe What accepbance generally has been accorded Dr, Shewhart in his

Ae

Qe

R

control of manufactured products by statistrcal methods?

I know he was well accepted i1n England, rather less in this couniry,
He 1s a pioneer in the application of statisties to the control

of measurement of quality of products. He has had a growing
acceptance of lns techmques. To my knowledge, there have been
three conferences held in the last two or three years which
purchasing agents and production managers have attended and
listened to Shewhart and s colleagues, some English mathematicians
who have come over to pool their experiences on this subject of
quality control. ™Ws work basically i1s the establishment of
margins of tolerance and the determinatron of the extent to whach
1t 1s necessary to conduct destructive tests to determine the
quality a particular maternal may or may not have and they have
been able to prck out the industrial concerns that are tops in
producing umiform quality of products and by studying their
methods have been able to pass on that technigue to others on

whom they rely for their materials,

I don't know whether tame wall perm:t, but w1ll you gave us some
examples of the misuse of statistrcs?

When things are presented in quantitative terms they look God-awful
accurate, One business man cries - "If I could omly have 1t in
print. The figures look so much more aubhoritative in print. Then

I could convance the bankers to finance this organization."
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You have to be on your guard; the mere fact that 1t 1s pranted
15 no assurance that you can put any reliance on 1te You musb
know the sources. I've had some painful experiences myself,
Make no compromise with accuracye. There are a few statistical
organizations that have kept to that policy. The Federal Reserve
Board has about the highest record, because their figures are,
I am told, compiled by two separate groups and they must check
or they are not publashed. It 13 dangerous to check your own
frgures and rely on your own checking of your own figures, We
all have bland spots, brases, whach we are not conscious of
we all have tendencies in the matter of transposition of figures.
Steel yourself in compilation to a great dicipline of constant
checking and rechecking, constant questiomings development of a
healthy scepticism 1s very important. Let me give you a few
1llustrations:
the cost of

Some years ago I was working on an analysis of government in
towns, villages, cities in New York State. Fortunately for us,
we thought, the figures were all published, assembled, collated
by the Comptroller of the State of New York., It was necessary
to go back over a period of ten years. We found a figure of
$4,000 or $5,000 for four or six years, then $40,000, and then
back down to $4,000, It aroused our scepticism - 1t wasn't an
1solated example, there were too many tc be isolated. We got out
the old records and we found that figure of $40,000 was wrong, 1t
was $4,000, When we checked up we found that although the State

Legislature had appropriated a certain amount for the comprlation
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of the figures 1t had not appropriated an amount for proofreading,
and the book was published every year without being proofread.
The difference was a mere typographical error. Be on your guard,
don't accept any i1tem without scrutainy.

I worked on the 1934 census of Massachusetis, a house-to-
house census of the entire population of Massachusetts as well
as an enumeration of the number who were unemployed. Certain
discrepancies were found between the population reported and
o?%z the Umted States census of 1930. The situation was
simply impossible. The explanation was that the census of 1930
was taken by paid enumerators who got pad so much a name; there
was no sufficient checking on those to reveal the enumerators
who were chiselings. Our enumerators were paid so much a week,

It was not to their advantage to report more people an a house
than actually lived  there,

In a2 study made out in Califormia 1t was necessary to
determine the relationsmp between taxes paid on propecties and
their value. Fortunately, we thought, the tax appraisers have
recorded the value of every parcel of real estate in the State
of Calrforma and those are at our disposal and the law definitely
states appraisals must be made at the market value. That 1s what
the law says. Wrmte to the tax commission and ask them -
appraisals must be made at the market value. Ask any appraiser
and he has to say that he appraises at market value, but don'%
be fooled, They don't, any of them, do it at market value,
They'd reveal they were not obeying the law 1f they reported
otherwise. It was necessary 1o spend four or five thousand
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dollars making sample appraisals.

The statistician should be a scientrsts he should be objective,
he shouldn't approach his problem wath preconceived ideas of vhat
he 1s trying to prove. Too much statistics are used to prove a
point. Too many statisticians are like lawyers, accepl clients,
and then go te bat to prove their eclients are richt. That 1s the
greatest misuse of statastics. Dustortion comne from attaching
too much weight to the wrong fact, or distortion from presenting
your facts erroneously in graphic form may lead to very serious
erTors,

In your use of statistics you want to be realistie, scientific,
objective,s It 1s necessary for you to know, then, the specific
tools that are quite freely musused,

The use of the arithmetic average when 1t 1s the median you
want - the best measure of central tendency - you must know inen
to use one and when not to use it.

The greatest msuse of statistics, I believe, 15 1n their
erroneous presentation in graphrec forms There 1s the rreatest
danger., You must know most of the typical cases where the unwary
are misled by the improper presentation of figures graphicaily.

I have shortchanged you a little b1t on part two. I think
you fellows have the greatest need for statisties in the shoulderinge
of the responsibility that i1s yours and nobody elses. T sugrested
that you must have a realistic concept of what our economy is, how
1t works, and how you can determine how 1t is working. That sentemce
15 capable of elaboration into about four lectures bubt we haven't
time for that. You will have to use your imagination a lititle,
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I tmnk I am right in ny convicitron that the successful termina—
tion of any major war depends without question upon our capacity
to produce not men but materials., We have the man power witnout
question; 1t 1s a question of being able to produce and reproduce
food, clothing, mumtions, ships, airplanes, locomotives, railroad
cars, trucks, tractors - to reproduce those in a flow that will
constantly replace the destruction and exhaustion of the exasting
supply of those things and at a time when the caiwvilian needs wmll
continue, The biggest job 1s the job, 1t seems to me, of making
your adjustments, making, formulating your orders, changing the
traditional ways of doing business as little as possible, disrupt-
1ing the existing economy as little as possible to accomplish your
objective. Now you fellows know 1t i1s your Jjob to determine how
many airplanes, how many rifles, how many tractors will be
necessary to conduct a war on the scale whaich you plan, and you
have done that job, I am sure, with efficiency. Now you have
to step down the requirements of raw materials, of man power,
of machine productive capacity, you have to know what this exist-
1ng economy 1s capable of doang, what bottlenecks exast, enlarge
those bottlenecks; lay out the bill of goods that has to be
produceds TYou can lay 1t oubt an quantities per day, ver month,
per quarter, but tne big job 1s the job of the realist, of the
economist, the job of the man who has a knowledge of business
as 1t 1s conducted to translate those orders, those arrangements,

those flows, into the fulfillment of your requirements without
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disrupting our economy too muchs

After the war, what”? The fear that dominates economists
today 18 the fear that putting our economy upon what amounts to
a dictatorial basrs for the duration of an emergency will result
in emplanting that dietatorship so firmly on our shoulders that
we will have lost our democracy. That would be a catastrophe,
1f to preserve democracy, we relinguish 1t temporarily and find
we have abandoned 1t permanently. No one of us wants that.
We must guard against that contingeney and the best way to guard
against that contingency is to make those adjustmentys formulate
those policies with a knowledge of what our economy 1s, knowledge
of the detailed, intricate, integral agencies which exast among
the business enterprises of tlns country, which are essential for
operating a democratic systems That i1s a big problem, I think

1t 18 on broad shoulders; I think you fellows have the capacity
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to do 1t, but don't do that with the thought: "What one fa@l can do,

another can%.
The statistacal tools are simple, I have had experience

teaching statistical tools for twenty years and 1t 1s a pretty

low grade moron that can't acquire the statistacal tools necessary,

but this other job 1s a job that calls for the intelligence and
capacity of the best we have got in the country.

I have talked wath Dr. Davenport many times and I thank
he realizes that in our attempt to arrive at means and methods
for war procedure +hat we are doing Just what he has suggesteds
Ve are attempting to bwrld our methods in such a way that we will

preserve democracys. We have no axes to grind from military



service. We all know that our economy here 1s buillt around
democracy and we are going to be just as zealous in the preser-
vation of democracy as any group in the country. The danger is
not that we wall formulate plans which will result in daictator-
ship but that the plans we develop wall be prgverted by people
who have the power which 1s i1n common with those plans and

who, seeing the opportumty, are unable to overcome the tempta-
taon to use that power so as to abrogate democracy. I, in the
school here, always try to put emphasis on having plans but

not carrying those plans too far in the matter of promulgation
in the matter of too wide spread a consideration of those plans
becanse, inevatably, whether we wall or not, the person who
reviews those plans says, "These people are going farther than
they should." We want to go only as far as necessary to assure
military victory. Ve are not coneerned with carrying any of
our plans to those logrcal, far reaching, conelusions unless 1t
18 necessary to obtain mlatary victory. We would much prefer
to use exasting methods of this country, but personally I don't
believe that any other plans which have been developed so far
by milatary people in this country are any more liable to
produce dictatorshnip at the exd of the next war thar plans made
effectave 1n the last war produced drctatorship at the end

of the last ware It 1s a good military principle to always
have reserves, and in our planmng we have reserves we are only
going to use to push over the +top and we all hope the use of

those reserves will not be necessary. We are going to do the
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thang as simply and naturally, wath as little modification as
possible.

Qe I'd like to have a genersl appraisal of the use of statistical
tools 1n the national polls published todays.

A. I have thought quite a little about thate At times I have been a
lattle alarmed, I wish there were more Gallup Polls conducted
by more independent institutions. When there 1s only one that
has prestige, as Gallup, and he makes pronouncements on such
statisties, I should lake to be reassured that he 1s not drawing
his conclusions on too small or too biased a sample and I should
welcome further detaxls from Dr. Gallup as to the methods used
and the size of samples employed in each case when he makes
pronocuncements of great public interests When people learn
more and more people are favoring a certain policy,that policy
gets momentum and attaches to 1t the opimons of a great many
others who were on the fence. I think there is a grave danger
in having only one Dr, Gallup. I'd like to see three or four
attacking the same problem at the same time, independently,
but the fact remains that 1t 1s a potentral influence in shaping
public opinion; 1t is now an influence far greater than justified.
The use of polls of that sort is being experimented with and has
been experimented with 1a the last ten years by private industry.
Listerine Toothpaste has reached the consumer by jury tests where
they pekedoul samples of communities, kimsmxmixprapisx sent
the people two tubes of toothpaste in plan white containers, one
marked with red band, one marked with white band. Semt them to

the persons who were responsible, dentists, and doctors, and
- Y11l -
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asked them to f111 in questionmnaire afier using both tubes of
toothpaste, which gives them a clue to the reaction of the
public on the score of qualities of that product taste,
smoothness, etc. As a results of the tests they have perfected
their formula so that they get a prepondersnce of votes 1n
favor of their brand, they have effectaively i1ndicated a
preponderance of votes in favor of Lasterine toothpaste

I get the 1wmpressicn here the better a statistician is the
more svspected he 1s, or vice versa. T1f you are working to
draw conclusions from a series of statastical surveys, and

are able to give the sources would that satisfy you or would
you go further?

Richt technique, angles, number of angles you use depends
upon the importance of the decision to make.

T getting back to the Gallup Poll., 2drentt a great nany of
the questions submitted to the public impossible of correct or
reasonable answer by being too technical in nature?®

A great many of them are. One 1llustration which i1llustretes
your point -

This was one of the early forerummers, the Ola Gold Blindfold
tests. The secret of the results/gg;Chalmost always favoreble to
0ld Gold, except where the tests were conducted at Tlarvard, wrcre
they are different anyway, the secret was thet s lerge number of
people who submitted to this test coulda't determine whether tney
lrked No. 1, 2, 3, or 4 the best. Vhen you are blindfoled, you sre

supposed to be an intellaigent smoker, one whose fine tongue detects

the difference. Youv must 1ndicate which one of these you like the
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best. WNo one recorded he coulda't tell, The cigarette No. 3
always gebs more than 25% and usually around 407 Thy? It is
deep-seated 1n our conscience, the mass conscience has a preference
for 3; 3 1s a preferred number, why, [ don't know. I have tried
1t out on classes, not with 0ld Gold Cigarettes, have asked thren
whether they wanted to meet me in Room 1C1, 102, or 103. I
was brying to fand oul 1f T'o. 3 had any or~ference - ‘tney uculd
say they would meet me a2t 3 00 1n Roon 103. You fellow who
doesn't have the facts ot hxs disposal to answer wall tale
"x" in XYZ 60% of the tire. In “RED, “H7TL 4 D TLUE", RLD
comes through with flying colors every time. .hen ue vote
for people whon we don't know, we either vote for name< thet
sound honest or take certain positions, No 1 aas a preference
position and a candidate for office could well afford to rmake
sure his anawe 1s either first or last on the list but not
buried 1m the maddle

I have answered some of those polls. T was oble to fall
out the questions 1a five mirutes, but to be honest i1t took a
geod solid hour of tough thinking and I am convinced thet very

few people do any tough thinking in snswering these ouestions.



