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Coloz~l Miles~ Gen~emenm 

It ms a real pleasure %o be wroth you ~hlS mornin~ and as I 

look down I see some £a~es that are friendly faces and familiar 

faces, it was a pleasure to have some of your members as students 

in the Business Sabot, years ago. 

~y first i n ~ u n  to The Army Industrial College o@~uT~d 

about mmmm ~mrs ago a t  a t ime when e~sts ~re greatly con- 

cerned over the ~ in American bummess condztionss 

Shelly after the eollapse in 1929 ~ began %o reappraise our 

analysis of busimess ~m~ditioms, to reappraise factors that affect 

the continuity of business operatiomm, and at that tlme some of 

us began %0 think ~n terms of nat~orml economic plannlng and it 

quite natmmLl that we should come %o The ~rmy I~str~al 

College, an i~tu~ion ~hich v~s charged ~_th the respons~_bil~_ty 

of preparlng for nat~omal e c m ~ . o  ~ i n  the even% of 

emergency. 

You men are c ~  wi%11 the re~Ib~llty that xs probably 

greater than that ~hxch rests upon any other s~ngle group of men 

in the couutry, F~c~cmls%~ realized that. We ear~ here %0 find 

out somethin~ about the %echraques which you v~re appl~ to 

learn ~hat we could of those %ee/miquss for appl~cat~on %o a 

peace-tame economy, to an economy ~.~ch was disrupted by the 

depression, an eeo~ e~n%ially a peace-time econ~ put on 



some%hlng of a w ~ t ~  bas i s  %o f ~ t  depre~szonj and we l e ~  a 

great deal from your instructors ~ho were h~re at that t~me, 

Thereforej i t  is a particular ~ to return somethl~ of that 

~ebt of ~r~ti~Ude to you this m o r r o  

Celcmel Miles has asked me to talk lith you about the 

practical application of StatistiCs to the problem of business 

control. As I ~ho~ht over ~ I would say thls mor~ng,  I de- 

cided to  organize my t a l k  i n t o  two par~s. In the f i r s t  ~ r t ,  i 

shall stick to ~hat I know, l~ractical applications of statlstical 

techniques to the control of business enterprises~ In the second 

part I ~ill diverge from what I knew and try to put m~self in 

your pOs~_tlom and ask how statis%Ical tee/m~ques can be applied 

%o the respoms~bili%ies that you and the ge~_ra~cms of students 

that have preceded you here must bear! ~n other ~r~s, the role 

of  s t a t i s ~ c a t  ~a~ho~l~ in ~ control during an 
in 

~ e ~ .  That, fr~, is an ares/~hich I am on ~m~1~_ar 

ground, ~ I com~ to t~at part of the ~71c you ~ill und~r- 

stand %ha% I am not s ~  f~ experience- I ~m mere/y 

%o % r ~  the limi%sd experience I have had in a s%u~ of the 

applica%Ic~s of s~a~Isti~s %o business control %o your particular 

problem,, 

The term~ "S~tistics" is used in two se~ses, you probably 

~eady realized. In the firs% ~ ,  Statistics relates to 

a collection of factual inforaa%io~ presen ted  ~n quan~tati~ terms, 

We speak o f  statistics of ~%ion, statisties of income, 

s%atist~es of production, or %he s%at~sti~s of school attendance - 

we use i% in that senSe-e 
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In the second sense, the term is used to descr~oe the 

prlnciples that govern the colle@~on of qusnt~i~ ~nformatlon, 

~he collat~ng of the5 informatlan so the% its signxficance can 

be studi~ and unders~o~ and the presentation of that quan- 

titative information so that o%/~ers may unders~ the s~gnlflcance 

of %he faats that are so presented~ 

I% iS important that you understand some of the statlst~cal 

prLuciples that gc~e~ the colle~ collati~n, and pr~sentatlcm 

and aualysi@ of quan%i%~ti~ information. In that sense of the word 

statuettes is t~e ~ of a ~ employed by scientists 

whether they are na%mmal or social seie~ees, v~ether they are 

e~sts or m~litary scientists, and that ~ ,  that 

grammar is a ~ ~mominator far the interc~ of prec±se 

~nformati@n. In one sense %alk~ about sta%istles !s l~ke 

taii~ing about words6 They are vords but they are words in this 

• uca~, words ~ha% ~ precise ~uz~u~ or .oerhaps i should 

say they sho~ld have ~ meaning, ~ in the course of 

d~scussion this mom~g I shall show you ~ ~nstances of impro- 

per use of statistics or ~ ~n~__~etation of statistics 

where an ~gnorm~e of the ~rec~se meaning of certain terms or 

ignorauee of principles that should govern ~ l l e c ~ o n  of ~nformat~on, 

the presentation of that ~nformation has led to error, We 

consider %b~ typical business enterprise today. We can see %/~t 

enterprise as a ~ch mm~ complex en~rprLse than it was ~_n t he 

days of our f~th~rs, The growth in the complexity of the business 

enterprise, ~m%h in its s~ze and scope has made the ~oblem 
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of contxm~ a much more d~ff~eult pro~ than it was when tlm man 

at the top knew ~m first hand expe~enee e~a-y operatlon that was 

in~tved in his tmsiness. In the days of our raters and our 

g r ~ i f a ~ e r s ,  the ~ypical  w ~  t o  develop a bus£ness e x e e u t ~  was 

to put him a~ the bottom and let ~m rise %o ~he top and acquire 

the experience necessary for him to operate as an e~ecutive. 

That ~ocedure is no longer possible ~n our large corpora~ons. 

It must be shor~ circuited. A limited amount of experience is 

s '~ . l l  ne~em~ry ~ ~ ~ element r equ i re s  ~ wB develop 

a te~nniqus of msn~, a teokalque of contrail that doesn't 

~nvolve ~ a lifetime aequlrin~ that ~formation. That 

information is needed but %oday ~t is assembled in a fAow of 

facts, figureS, repc~ts %%a% m~% Be orgaulze~ ~ith the 

elemen% in view so that they i~.ow o~aw the executive's desk 

in a eon%luuous s~m~m so ~ha% %be ~ u ~  e~u £omas on 

r ~ ,  on s t a t i s % ! ~  o f  operm%ic~, in  such a way t h a t  he 

can make his de~slons ~nd formulate his pollcies intelligently. 

A typical ~s_;~_me~s en%er~se Imvol~s c e r t a i n  d e f i n i t e  functions 

which ~ ~l~ easil~ re~)g~Im~. We might dssi&~ate those 

fun~t~or~ as ~ i~%ion of pro~n% of z-4~ mater~als~ 

function of perso, mel ~ % ,  hiring of labor to work on 

%hose raw materials %o do the %h±,~s rec~ssary to ~od-~ the 

finished pr~6~9 marke%~%~ or %he dis%r~huti~ of the f~nished 

vroduet to consumers through va~_ous ~ of distr~_bution; 

finance, c~nt~ of e~R~mses inv~ved, distz~bu~ion of profit 

if any, securing of capital as needed. Procurement, personnel, 

marketimg, finance- those are the ~ d~visi~ns in which a 
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t ~ n c a l  b~.,~ n ~ s  ~ s e  ~inds i t s  e ~ a f  i~uc~o~s .  

Now undar each o ~  of  those func~oDs ~ f i nd  s ~ a ~ s ~ l c a I  

techniqmes, statistical me~c~y~ and statistics in the sense of 

the body of fac~s pre~smted in q~a~ai~atlve terms playing a~ 

importaut role. Briefly, I shall ~ to g~e you a few high 

s~, iilustra~or~ of the ways in whiah statistics are e~ploy~d 

in those various Ikmc~ 

~ ' s  take t ~ c ~ t ,  ~ho ~ of the raw materials 

that are necessary f~.~ the Wpam~on of a typical bus~ness 

enterprise. If ~ ~ to ~ in~ the offi~e of the purcha~ 

agent of ~ one of the large orgaulza~Io~s, let's take the 

• estern Elec~a~c ~ ~  for ~ ,  you wottld ~ that 

the purehasing agen~ keeps z detailed statistics o~ the ~hief 

com~ht~e~ ~hat are e ~ l o y e d  by tha~, c~m~. What are those 

statistics? Th~ are statistics of  prod,~ctio~, mauthly, yearly, 

by ~ over a perA~ of yeax~ of ~ppe~, sul~, rubber, etc., 

so that the pur~si~ agent has in his p~essi~u in an organized, 

collated assembly, the fa~ts which enable him to determine at 

a~y p~ic~lar t~m~ the s~atis~ieal pos~t~on of the eo~modity in 

which he happens to be ~teres~ Nhat do ~ mean by statistical 

pos~+~ion? 

I f  you were ~o t a l k  to the e ~ s ~  of  t ~  ~ _ ~  c o ~ t ~ o x m ~  

the ~ m ~ I s ~ s  ~ ~ S ~  t ~  use t ~ t  tex~ c o ~  -- 

statistical position o£ a c~m~ty, of a security. By that they 

have in ~ am apirecia~cm of the ~igmific~ of the 

of  p ~ o n  of ~ ~m ha~, of  p r i ~ s .  They have ~m ~ a 

knowledge of the u~aa~, ty~, sea~ sw~ in the production 



of certain ~d~ ~ties; the seasonal swing ~n the prices of those 

commoditieSm They have in ~ a norm or a stammlardj a 

f~re for stocks of copper on har~, at a partic,~ m~ment~ 

and t~hey ca~ ~i ~u if tho~e stocks were larger than they 

should be or smaller than they sho~ ~ .  A kno~le~of the fact 

that the s t o c ~  of e o l ~ r  were larger than normal ~ u l d  have an 

effect upon the purchasing poli~y ~i~h r~ec~ to copper. They 

have ~n mind ~he general ~ of pri~ - Is t~ price of copper 

at the p~esent tim~ relative~ highs~ or i~, or in I~ v~th 

what they ~ou~.d ~ as a result of their Ic~0~l~d~e of the 

general ~ of pri~ If ~he general !evil of prices goe~ up 

t~en .wu'd e x p e ~  ~ ~ri~s to be ~o~ ~ ,  other ~i~s 

being e~. If ~-prloes are ~o~ up more th~ or ie~ than 

~hou~ emmBleS ~ pmrehasing ~t to bri~g into sharper 

forum the factors that mf~ his ~ n g  policies, whether to 

~uy ~hea or to ma~ a !~ng term e~mmi~r~m~ at that pa~cular 

fi~. Pez~ that is e ~  to ir~oate the kind of statistical 

infor~a~on that the p~m~hasir~ agem~ of a ~ oo~on ~0~Id 

~aot~ he ~ know how be wants those f~ assembled so that 

he ca~ read tlmm ~ek~. I t  , ~ , ~ m n  that  he m ~  Put thorn 

fi~ in ~ ~ form. He oa~+~anly w~ll oo~ t~m 

with i~d~ nm~ber~ of ~me~ ~ ;  be must ~ ~hat ~x of 

~e~r~ ~oes ~o use in this co~m~o~om. He m~st be f ~ r  

~th the axi~ bo~y of ~a~stlosl tools that are at ~s elbow. 

~t's p ~  ~o the ~z~ao~ I co~d ~ive you a n~m~oez 

of examples here. One case reoer~ly pr~~ to me by a gontleman 
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~hom s a m  o f  you fe3Amw k n ~  a man who ~ up a t  the B u s ~ s  

8ehoo~ a~ . . ~ . ~ d  when C o l o ~ l  ~ was t h e f t  Mr. Crem, who 

is in %~m ~A~i~ El~cal Nan~urBrw Assoclat~ M~. 

Cress has Jus~ finished a pleeo ~ resea~ sta~stical rese~ 

which wiI1  have a very great ef~.~t upon ~ e  :labor pollc~es of 

~y of our ~ ~ati~ns, 

fel% ~ha% ~h8 wage ra~es paid per hour for particular 

Jobs s~d bear some r e l a ~ , s h i p  to  ~ ~ ~ m e n ~  of those 

Sobs on the  ~ t i v i d u a 1 . .  Ne dev~oped a m~_~d o f  e~uat~n~ each 

J~b in ~istlcal tams ~o a s~H~ ~k~~ a rating scale 

for JobS, not men, ~ebs~ Ce~ ~o~s req~e a hi~her ~e~ree of  

skt lX ~ ~ Sobs require a ~reater de[~ree of e~a~:~o~, !  back- 

o ~  ~ fol~ ~ am~ ~ t h a t  requi re  the  aballty to 

d ~ e ~ t  p e ~  A~er ~ r ~  o~t  s ~ e  ~ v e  or  ~ f ~ s e n  

separate factors  and ~ h ~  those f ~ c ~  ~n a way ~ a t  met 

• Ith ~he ~ of pe~m~l ~FAe~S he devised this Job 

r a t i n g  scale, a~d then by  means o f  e ~ l a t ~ n  he applied t h i s  

job ra~ing ~ to ~ bo~r~ ~ ~ paid ~ ~ oc~upylng 

those J~ In the best and ~ - e f f i e l e n t l y  operated plants,  

~ l a ~  P e ~  ~ent of ~ose ~ z a ~ o n  had ~nsed  

the neo~ssi~y o~ reia~In~ ~ ~ per hour to the r~qulr~ments 

of the Jobs and t ~ e m  w ~  a h~he~ d e ~ e  of  c o r r e l a t i o n  ~n the 

plants that had high ~ffi~le~ higher degree of oorrelat:on between 

paid per ho~r and the ~ o~ the Job ratir~ scale~ In 

the pl~, in wh~eh th~e was a low de~ of efficiency and a 
i 

~reat deal of  mn~eet d l s p a ~ r  was revea led  bet~men these  two, and 

the ~ilcated ~~i~m was to bring the rates per ~ into 



~ith the ra~ng seale~ ~hen that was done a great deal of the 

disaff~on on t~,~e part of labor wmished. I might mentlon a 

few very eo~on e~aples of the use of sbat~stics in assistlng the 

executAve to fomuiate ~ and labar polzcles. Alert executives 

realize ~t ~ must bear some rela~c~Ship ~ th8 level of 

living ~0s~ so we find a number of concerns in ~he coun~Fy that 

watch cha~es in index ~ of the cost of l~wng in 

this ~wU.i~ and when that index ~ r~ses, they real~ze that 

they must ra~ thelr wages~f they don't ~/~j're ~n for t~ouble~ 

and ~hat ~nhle is ~ $~ be much mare expens~v8 to them In the 
than 

lon~ r~/If they ~ti~lly or without ~he insistence of 

One ir~erestit~ s~atist~cal tool ~hat ~u will learn some~hir~ 

a~ou~ As an i~dax of t ~ .  ~ have a~plied this concep~ to the 

s~udy of merchsndlsing and also applied i% to the study of labor. 

Labor tu~Ulover f~S, index z~sn~e~, a sta~Ast~ tool ~oh 

has a definite significance. ~hen the labor turnover ~ndex rzses, 

it i~ an indica~on to ~ persormel manager that some+~ing ~s 

wro~ If i~ is no~al or l~w,. it is ~n indica~on that that 

par~L~ f ~  z~ no ~s~t ~ of a~ten~Aon a~ the 

~t. P~rh~ ~ i~ enough to zndicate a few of the tools 

t h a t  a re  used i n  t~he ~magement o f  personnel functions, ,  

Let us turn to the problem of produet~o~ ~d~ere we apply the 

labor to tlm operation of machinery working on the r~w materials. 

Here we find tha~ the manager is forced to use statistics to 

an ever ~at~r a~ ~er ex~m~. He is ~n~erested ~n the 
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u%it !za~on o f  ~ ~  %he e~-ten% to ~d.ch ~ h i ~ . . s  are not 

used ~ their ~ty, so a u % ~ ¢  ~ ~  devices  ar~ put 

on ludlwdual machinesj these records are read, sta~s~cs 

are acc~m~,~%ad as a result of %~ose ~ec~, and I% ~_s 

posslhle for the ~ %0 de%ermine ~hleh machines are working 

in a nom~al f~s~hionj ~ . e h  m a t c h e s  h~ve fallen d~, and thereby 

focus atten%io~ on %he problem ~h!eh needs ~ % A ~  In a 

similar faski~m, in %he ~ i  of ~ras%e of ra~ ma%em_al or ~as%e 

of flnish~ produo%s as a r~sult of disco~d in the ~msp~ction line. 

de~n% by ~ of ~as%~. A ce~ a~mmt of w~s~ 

is ~ 1 %  ~ will maz~ that as normal, but ~hen that ~as%e 

index rises above %he noz~ i% is ~n ind~c~%ion that something is 

w~o~ m'~d wror~ r i ~  +-.here. The ~ of s%a%is%ies enables the 

mama~er then %o focus a~%ention to %~e factor ~z~hzch needs COZTec~ion, 

In the ~ ¢ a t e d  produc~ion of machinery ~hieh requires %he 

assembly ~f a ~ number of paz~, it ~s necesss/-y to c ~ord_~nate 

%he produc%io~ fi~ of these different ~ ~n such a way 

%hat ~ know zn edv~ %hat %hem~ will be no mi~sir~ pa~hs~ that 

~h~re ~ili be a~ even, o~-~i~a%ed, e~e~e%ed flow of those parts 
is 

~he as~ly l~ne. The only ~ ~% ~ ~b!e/to set up 

such contmal~ such s%~%istica! tools that %he man who forsuiateS 

the p~i~cles and ~ ~ dec i s ions  ~ i l l  know i n  ~ he is 

going %Io come out e~ and ~ %imS. 

In the ~%ir~ of %hs pro4~ ~ f~ md in recent yeax~ an 

in~1--~sir~ in~s% in %h8 use of sZa%istics. This ~ one Of 
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the las% areas to y!eld to a sci~ntifie a~s~ The collect~on 

of figb~es in a scientific manner~ their as~bly and ar~lys~_~ 

was fi~ applied in +.he field of production and probably the 

biggest ~ ser ies o f  eXper~ ever eo~~ in the fleld 

of produ~d~on was %he series ~hi~h used statistics as a seientiflc 

tool. Frederick W. Taylor~s experiments that resulted in the 

enm~!at~Qn o~ ~ o~ cutting ~e~_~ ran over 30 yea~; over 

50~000 experi~en~ were co~d~d~ each one yieldin~ statistlcal 

results. AS a resul% of thee e.xpe~nts, hhe colletion of 

f,~o~e ex~%s gave us t~he secre~ wb~ oh has been rssponszble 

in lar~ ~ for the perf.%ion of our mass production ~ndustry. 

Bu~ when you atta~ %o measure human reaeti~, consumer r~act~on, 

c~nsumer preferenoes# ~illi~ss to part with his purchasing 

power for a commodity, you ~e% into an area where facts ~:at are 

measurable are n~b as pweeiS~ as eap~ble of ~ n ~  as in the 

ease of Cutting ~%als~ In ~/~%in~ mstals~ ~ can measure accurately 

th~ hardness of cuttln~ tools, we ~an descr~he a~curately the 

~ngl~ Of i ~ o f  t~hat to~l on the moving ~etal, ~ribe 

s%atls%in~1~ ~ speed at which that ne~l moves across the 

cutt:n~ tool. We ~n ~u~ ~ti~ica!ly the hardness of 

~s ms~ml being c~= Those ~hin~s ~ be reducsd to ra%h~v 

accurate st~s~al series, b~ ~en you atte~ ~o measure the 

~rfo~mc~ of a salem~ w~o has e~e of ter~to~, probably 

~as three ~ f~w salsmen ~ g  ~ him also on ~ same 

predu~% at ~he same pr~ee~ ~hen you try to measure ~her he is 

~ a ~ood J~b or a bad Job or as go~d a Job as so~ o~er man, 

you Introduce a number of I m ~  ~.~.eh ~ :t exceedingly 
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f~icult and in this ~ ~ ~ speak wi~ less sat~sfact!on as 

%o resul~ ~ ~ ~ in the fi~!d of produc~on or personnel 

or ~ro~on~. Nev?r*~, considerable has been done and a 

grea~ deal of a%t~i~u has been f ~  on ~ p~obl~. 15 is 

not a problem, ~ ,  ~ha% in~r~ yQu par~cularly ~n~ I 

sh~_!~ pass over it wl.~ oae r e ~  

Some ~ ago ~J~ ~oi~ S%e~I F r ~  ~ made a 

s~ of  ~he~ ~ b u ~ o n  of ~ F~mestm ~ ~ t ~  kind 

Of w!ndow~ tha~ you S~ in ~hls building. The study was iDstiga~ 

by ~he ~oi% O f i ~ e  The sales ~ in the De%roit offlce was 

par~icnlRr~ ~ ~ par~i~%tla~ area which showed decli~ling 

volm~ of bu~s, and one area, the New Er~lan~ area, was the 

worst o~fe~ ~ was about to fire the sales ~ in 

~e~ ~m~ ~erri~y. ~e man had b~m ~ ~ Com~v ~or 

some ~ ~ud h~ felt ~t he was get~Ang a little old and p~rh~ps 

waen'% qui%a on his job. His Onn 5erri%~rya %he sales manager of 

the ~mpa~y was in dlree% c~x~e Of the De~i% arsa~ was gro~i~g 

rapidly and he was ~ ~  ~ sfied ~_~h his own performsnce. 

~ ~  no d ~ ~  ~s made ~nt~l after ~e ~ was male. 

It was possible to ob~.~ ~ a ~ ~ee, I mean tha~ in t~e sense of 

exact ~Uur% ~ of po'~blal ~ for Fmwstr~ Steel Sash 

by sta~s, S%a~s~s ~ t  were ~ by the F.w. Dodge C~pan~, 

ob~i~ ~ ~eir re~tlves from con~, ~tects, 

buil~g co~as, crinkled u~ %o ~% a ~ry accurate =eam=~ of 

%;~ po%enZial demamds and ~ pas% demands for this part~eul~ 

produC~ by s%a~S, A ~r~ recta%ion of the curve of ss.~s 
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by di~tri~s of t b~ Detroit Steel Produot~ Cozpauy, slo~g with th~ 

Index of p o ~  d ~  for those respective districts :nckcated 

quite cl~rly %ha% the Bos%m~ men had been fighting a lo~_r~ battle, 

~a% the de~nd for F ~  S%eel Sash h~d been dealxran~ more 

rapidly t~ his ~ .  The ~ ~  from %~hat was he va~S getting 

a lar~er ~d ~ar~r p e r ~  Of ~he Steel Sash business in 

New Eng~ terrlt~ry. ~zems when he ~ some 12 or 15 y~ars 

befoz~ h~ o~rn was ge~ p~rhaps for~y p~r ¢~t of the 

~otal, ~ ~he stu~z ,m~ made he was ~e~ sixty per cent. 

New En~ was ~ir~ down im~a!ly, I% was ~o~ug do~n as a 

een~r of ~tlm~ ~ indus~ ar~ under hhose ci~tsmces 

the new buildlr~ in which ~ oould p~t steel sash v~re f~r 

and £ewe~ each ~. ~-mes~ valum~ ~m~ ef c~-se ~oln~ down, 

but i~ ~'% goi~ d~m~ a~ fas% a~ th~ pote~Gi~le Under th~ 

oi~mum~~, %~be m~les manager r~Ised his o10ird.o~ of the man 

: n  char~,e. ~ mmsn~% ~ He also revised his o~n~on of the  

effioi~c~ wi%h which his ~ c~gar~zat~ ~ covering the De%roi% 

area~ ~hile %h~ D~voi% area sales had h ~ n  g~u~ up rapidly, an 

analysis of the Index of ~nt~al ~ a~d the:r sales clearly 

indicated that whereas ~en they ~ t~ were getti~ for~ 

per cent of +~ ~ ,  at the tame ~hs study was =ade they ~re 

getti~ about %h~r~ per ten% of the %~tal, They had been 

sllppln~ ~n thor own home t~rri~ry and ~l~ang ~heir c~et~tors 

to ~ in and take ~ s s  amm~ 2r~m them~ Perhaps that is 

en~ ~ ~ ~he ~ar~tu~ e~. We ~an ~ on ~ the 



~re we i~d find ano~r %o~ a tool o~r ~ sta÷~s~cs 

~h~t is of ~ I m ~ -  the tool of A~co~u~mg. Stat:stAcs 

isn't the en~ too! us~ b~ e~e~utlves. Accouuti~ f:gureS are 

qua~tatL~ f~s ~uresente~ in n~erlcal form, but ~ioally they 

relate to d.o!tar~ ~ c e n ~  r ~ t h ~  than to tbings,msn, pproduct~aa, 

pri~s- t~y rel~t~ to ~o!iars and c~; ~ pmr~tm~law area 

has a t~qu~, a system of pr~~s all ~f i~s own; but 

the C o ~ , s  o~*f~e~ of ~h~ ~ c~a~ans you ~Ii ~:nd 

assamble~ ~ ~grea% body ~ fao~ that are no~ ~cco~tin~ facts, 

statist!~a! f~e~ an~ ~ statis~A~!!y becauss th~ C~mptroller 

but he must ~ a gr~a~ deal ~ the ~ c  envirc~m~ut in 

whi¢~ ~s c~m~ ~s o~ra~ir~ N~ is cor~err~d with what !~ 

s~Isti~, ~ e ~  tools as ~II as the 

m~ ~ ~  ~ta~A~Acs rela~i~ ~o his o~ oomp~n~. In one 

o f f i ce ,  ~ shsn~% ~ o n  ~ e  r , ~  of th~ com~mm~, :% is one you 

all kmo~ ~ ~ a ~!I ~ev~o~ stat~stloal unit that ~tohes 

busi~s cendlti~aS %hro%~ho~% %ho ~I, O~ exports and 

i ~  a~e watched e ~ ;  ~ ¢ond~o~s ~n ~ ~ef 

f~ga ~'~s awe ~ ~  a!~e~ ~ this country has 

br~mcbeS all over t~m wor~ ~u~ :t sells :is pxxx~ucts all nvar 

th~ ~Id. It is very ~ ~ r ~  ~about g~Ir~ its balsmces 

back f r ~  ~ r t ~ I n  o~mtrles,, so it ~tches ~he ~i~l co~ditlons 

nf ~e, se ~o~ie~ ~t is a l~hle~ at t~ pre~en~ ~ to get 

t~at b~lo~ to you here ~ the ~r~ S~s out of even 

as ~ear ~ n~i~h~or as ~ I% has been a .~roblem for a !m~ 

ti~ to ge~ mom~ o u t  of ~ and C~Sz~F. They focused their 



attentaea on f~hose Jobs and they mmtoh~d t~ statistics - they 

oolle~ sta~s*.i,i~ of exvlmr~ rates a~i bal~ of trade 

b e ~ m  v ~ ~ .  This man in charge of this o f ~ c e  sits up ~n 

his o ~  and ~ ~  ~V ~gra~o ~r~ from a~m~ts in 

vari~a~ s~i~ I ~  ovar the ¢ ~ .  He receives =ore detailed 

reports from ~ose same agents ~md then from a much w~der area and 

a later ~ of re~mss~ ~i~ det~.~ed m~n~ly rel~rts ~hat 

are ail statistical in ~ha~ i~ all over l~x~ and South 

A ~ r ~  And this ~ is  not m ~ .  You ~ go ~n~ the 

o f~ee  o f  r~mz.~ ~ ~ a e m m l  ? ~  ~ ~ t ~ o n ;  

Tel a~t  ~ l  a ~  f i nd  t~e same ~ o ~ s  parfemm~ t ~  the 

chan~e~ in e~llt ~Iie~es, in sales effo~ ~m~asis in S~Sm~, 

In ~ ~m ~ a ~  ~ are ~ made as the r~s~t 

of an ob~tlve s~ of ~se statlstAeml f~. ~o~ ~m make 

these d e e l ~ c ~  ar~ f b ~ f ~  t hem ~!i~le~, but we have passed 

the time ~hen ~hos~ &~i~im~s and pelieles can be made on the 

basfe of m~ hm~a. The q u ~ i t y  of  the ~ c i s i o M  and l~Lfctes 

can be i~sure~ ~ cm the basis of adequate, accurate, and 

tiz~ly £a~S, N~w ~ y ~ u  ~u ~e~ why it is ~mportan~ for 

~ c ~  wi~ ~ ~~Li~y that  ~y scm~ ~y be on yo~r 

sbulder~ ~ an emm~ arls~ ~ h o ~  i~ be ~e~ssary to pu% 

ecmpanfem ~ v ~  ~o use s t a t ~ s t t e a l  techniques to ~et  t~e 
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you men must knoe a l l  t h a t  you can acqui re  ~ o u t  the e c o n o ~  of  

t h i s  countrT~ You ~ t  be f ~  wi th  ~ e  sources of  s t ~ s ~ c ~ l  

~u~or~at~on~ you must h a ~  an a ~ ~ o n  o f  t h e i r  ~ ~  

of  what ~ meane You have t o  ~ a r~A~.~t~o conception 

o f  how + ~ s  eeon0~  of  ours  opera tes  and how ~ou can re:It how 

it is ope~. You ean ~ ~ ,  ~ should ~alize our 

ecoum~ as  a ~ t , - ~  of i ~ ' r e l a ~  z ~ L ~ ,  ~ ,  reservoirs, 

t ~ o ~ h  ~ c h  f low ~ e  raw ~ a l %  ~ e  s e ~ - m n u ~ a c t u r e d  

goods, the  f~J~ahed ~ on ~ r  w~v ~o u~.~ _~te ~ o n °  

I t  s e e m  ~o me t h ~  ~ s t ~ c s  a s s i s t s  you ve ry  ~ r e a ~  i n  ~ t ~ u ~  

a ~ o n  Of ~ i n ' ~ a  ~ t  fa~eS you. It is essential~ 

~ere~ore, to ~ the A,~,C of  ~a~s~es, the p ~ p l e s  

of those ~ b ~ a ~  

a l ~ s - ~  of a q ~ , ~ o o  in  the ~ c m  to S i l ~ m  

~. ~ ~ ' s  ~ok~ ~ ~  ~ ~ - ~a~ one tool can 

do, another  cert." Sta~s~a~ ~ e ~  c~n be made d~ffic~i~ and 

so~e of ~r  co~s in ~ ~ r ~  ~ofessioa ~ to make ~t 

ap~ea~ that ~hey are ~ er~e and i~ zeq~_wm an E~ustein to 

~u~tand s~t~s~ ~ is all ~osh~ I~ is ~~-for~srd 

sense ~ett~ well t~ou~ht out ~ people ~o had ~he 

~ost of t~e~e ~ ,  an ~$~te~ an ~ e ~  ~tho~ of ~ e ~  

conceF~s ~0 a ~. ~ ~ieh m~ar~ the same ~ when two men who 

oa~e~h~sx~ ~ha~ ~ ~e~ ~o~o Tha~ is not so in o~im~ry 

~ o ~ .  Words have a vazi~y of sha~ of ~uin~. You can say "~' 



in ~ dlf~eren~ w~y~, with ~ differe~ shades of 

a~ti~, but ~m you com~ute an ir~ex n~mber and I agree as 

to the me~hods that you employ, that index number - let's say ~%'s 

the Federal Re~ im~ number of ~ a l  protection - it 

means a perfectly de--re, cohort, p~c~se thine to me a~d to you 

and to e~r~ else who u~derst~ that I ~ .  Statlstlcs 

is the I ~  of ~e~l~ ~s problem that you face is a 

scientif~e Job that is rmcessary %o uuders~and that language, but 

I assure you that if you will approach it ~.thout fear you will have 

no c~ff~culty ~n unde~st~ that ~ and urgerstauding 

proc~dm~ 

Now I understmad frum C~Io~aY Miles ~at you'd hk~ to have 

a shot at me with q~es~oss that you have ~r~ing your cMn 

problems. I ha~ used up the 45 min~ allotted to ~ with the 

formal i~~%1~ of mY talk, t shall be a% yore- disposal as 



DISCUSSION FOLL0~NG LECTURE 
By Doctor Donald H. Davenport 

October lO, 1939. 

Q. What acceptance generally has been accorded Dr. She~art in hls 

control of manufactured products by statlstlcal methods? 

A. I know he was well accepted in England, rather less In this country. 

He is a ploneer !n the appl!catlon of statlstlcs to the control 

of measurement of quallty of products. He has had a growlng 

acceptance of h!s techniques. To my knowledge, there have been 

three conferences held ~n the last two or three years which 

purchasing agents and product!on m~uagefs have attended and 

llstened to Shewhart and hls colleagues~ some Engllsh mathemat~clans 

who have come over to pool thelr experiences on th!s subject of 

quallty control. Bks work baslcally is t1~ establ!shment of 

mar~ns of tolerance and the determlnat~on of the extent to which 

• t ~s necessary to conduct destructlve tests to deternm~e the 

qual!ty a particular materlal may or may not have and they have 

been able to plck out the ~ndustrlal concerns that are tops in 

producing unlform quality of products and by studylng thelr 

methods have been able to pass on that technlque to others on 

whom they rely for ~e!r materials, 

Q. I don't know whether tlme will permlt, but v~ll you g~ve us some 

examples of the mlsuse of statlst!cs $ 

A. ~qen thlngs are presented in quantltatlve terms they look God-a~fui 

accurate. One bus~ness man cr~es - "If I could only have ~t ~n 

print. The f~gures look so much more authoritative ~n print. Then 

I could convince the bankers to f~nance tl~s orgau~zat~on." 



You have to be on your guard; the mere fact that !t ~s prlnted 

• s no assurance that you can put any rei~ance on it. You must 

know the sources. I've had some painful experiences myself. 

~ake no compromise wlth accuracy. There are a few statlst~cal 

organizations that have kept to that pol~cy. The Federal Reserve 

Board has about the h~ghest record, because thelr flgures are, 

I am told, compiled by two separate groups and hhey must check 

or they are not publlshed. I% is dangerous to check your own 

flgures and rely on your own checklng of your own flgures. We 

all have bllnd spots, b~ases, whlch ~e are not conscxous of~ 

we all have tendencies !n the matter of transposltlon of flgures. 

Steel yourself !n compilation to a great d~clpl~ne of constant 

checkLug and recheck!ng, constant questaonlng; development of a 

healthy sceptlc~sm is very important. Let me g~ve you a few 

lllus trat~ one: 
the cost of 

Some years ago I was worklng on an analysls o~ government in 

towns, vLllages, cltles in New York State. Fortunately for us, 

we thought~ ~he flgures were all pub!~shed, 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 f~gure of 

$~,000 or $5,000 for four or slx years, then $~0~O00, and then 

back down to $4~OOO. It aroused our sceptlclsm - it wasn't an 

• solated ex~ple, there were too many to be isolated. We got out 

the old records and we found that flgure of $~0,000 was wrong, it 

was $~,000. When we checked up we found that although the State 

Legislature had appropriated a certain amount for the compilation 
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of the fmgures it had not approprlated an mount for proofreadlng, 

and the book was publ~shed every y~ar ~ithout belng proofread. 

The d!fference v~s a mere typographmcal error. Be on your guard, 

don't accept any item w~thout scrutlny. 

I worked on the 1934 census of Massachusetts, a house-to- 

house census of the entlre population of Massachusetts as well 

as an enumeratmon of the number who were umemployed. Certaln 

d~screpancles were found between the population reported and 
that 

of/in the United States census of 1930. The sltuat~on was 

slmply Imposslble. The explanatlon was that the census of 1930 

was taken by pald enumerators who got prod so much a name; there 

was no sufflclent checking on those to reveal the enumerators 

who were ch~sellng. Our enumerators were paid so much a week. 

It was not to t~ir advantage to report more people in a house 

than act~1]y l~ved there. 

In a study made out in Ca Ssfornla !t was necessary to 

determlne the relatlonshlp between taxes pald on propeftles and 

thelr value. Fortunately, we thought, the tax appra!sers have 

recorded the value of every parcel of real estate ~n the State 

of Callforn~a and those are at our dlsposal and the law deflnitely 

states appralsa!s must be made at the market value. That Is what 

the law says. Write to the tax commlssAon and ask them - 

appralsals must be made at the market value. Ask any appraiser 

and he has to say that he appraises at market value, but don't 

be fooled. They don't, any of them, do it at market value. 

They'd reveal they were not obeying the law if they reported 

otherv~se. It was necessary to spend four or flve thousand 
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dollars maklng sample appramsals. 

The statlstlclan should be a sclentlst~ he should be ob3ectlve , 

he shouldnlt approach hms problem ~v~th preconceived mdeas of ~hat 

he is trvmng to prove. Too much statlstlcs are used to prove a 

pomnt. Too many statlstlclans are lmke lawyers, accept cllents, 

and then go to bat to prove the!r clments are r~ht. That ms the 

greatest mmsuse of statmstmcs. Dzstortlou connng~ from attachxng 

too much wemght to the ~ong fact, or dmstortion from presentmng 

your facts erroneously in graph!c form may lead to very sermous 

errors. 

In your use of statmstlcs you want to be reallstacj sclentmfac, 

ob3ect~ve. It as necessary for you to know, then, the speclf~c 

tools that are qumte freely mmsuse@. 

The use of the armthmetac average when mt as the medlan you 

want - the best measure of central tendency - you must know ~nen 

to use one and when not to use it. 

The greatest mmsuse of statmstmcs, I belmeve, ms In thelr 

erroneous presentatmon in graphmc form. There ms the ~reatest 

danger. You must know most of the typacal cases where the unwary 

are mmsled by the mmproper presentatlon of fmgures grapblcally. 

I have shortchanged you a lattle bat on part two. I 4hmnk 

you fellows have the greatest need for statlstlcs !n the shouldermn~ 

of the responslballty that !s yours and nobody elses. I su~ested 

that you must have a realmstac concept of what our economy ms, how 

mt works, and how you can determmne how mt ms workmng. That sentemce 

ms capable of elaboratmon anto about four lectures but we haven't 

tzme for that. You v~ll have to use your mmaganatmon a llttle. 
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I tnlnk I am right an my con~ctlon that the successful termlna- 

tlon of any major war depends v~thout question upon our capacity 

to produce not men but matermals. We have the r~u power w~tnout 

questlon; It Is a question of belng able to produce and reproduce 

food, clothlng, munlt!ons, sh!ps, alrplanes, 1ocomotlves, railroad 

cars, trucks, tractors - to reproduce those in a flow that will 

constantly replace the destruction and exhaustlon of the exlstlng 

supply of those thlngs and at a tlme when the clvlllan needs will 

cont!nue. The b!ggest job is the 3ob~ it seems to me, of makmng 

your ad3ustments , maklng, formulatlng your orders, changlng the 

tradltlonsl ways of dolng bus!ness as llttle as possible, dlsrupt- 

ing the exlstlng economy as llttle as possible to accomplish your 

ob3ectlve. Now you fel!ov~ know it is your 3ob to determlne how 

many alrplanes, how many rlfles, how many tractors will be 

necessary to conduct a war on the scale which you plan~ and you 

have done that job, I am sure, wlth efflclency. Now you have 

to step down the requlrements of raw materlals, of man power, 

of machine productlve capacity, you have to know what this exlst- 

ing economy is capable of do!ng, what bottlenecks exist, enlarge 

those bottlenecks; lay out the bill of goods that has to be 

produced. You can lay !t out ~n quant~tles per day, per month, 

per quarter, but the blg job is the job of the reallst, of the 

econom!st, the job of the man who has a l~owledge of bus!ness 

as it is conducted to translate those orders, those arrangements, 

those flows, into the fulfillment of your requirements without 
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Col. ~les- 

dlsrupt!ng our economy too much. 

After the war, what $ The fear that do, nares economists 

today is the fear that puttlng our economy upon what amounts to 

a dlctatorlal basls for the duratlon of an emergency v~l! result 

in emplantlng that dlctatorsblp so f~rmly on our shoulders that 

we w~ll have lost our democracy. That would be a catastrophe, 

if to preserve democracy, we rellnqulsh it temporar!ly and flnd 

we have abandoned it permanently. No one of us wants that. 

We must guard agalnst that cont!ngency and the best way to guard 

agalnst that contlngency as to make those adjust~en~ formulate 

those pollcles w_th a knowledge of what our economy is, knowledge 

of the detailed, intricate, integral agencies ~hlch e~st among 

the bus~ness enterprises of th~s country, which are essentlai for 

operatlng a democratlc system. That ~s a blg problem, I thlnk 

it is on broad shoulders; I th~nk you fellows have the capaclty 

to do it, but don't do that ~th the thought: "What one f~l can do, 

another can". 

The stat~stlcal tools are slmple. I have had expe~_ence 

teaching statlstlcal tools for twenty years and ~t ~s a pretty 

low grade moron that can't acquire the statlst~cal tools necessary, 

but thls other 3ob is a 3ob that c~l!s for the intelllgence and 

capaclty of the best we have got in the country. 

I have talked wlth Dr. Davenport many tlmes and I thlnk 

he reallzes that in o~r attempt to arrlve at means and methods 

for war procedure ~a@ we are dolng just what he has suggested. 

We are attemptlng to b~ld our methods in such a way that we will 

preserve democracy. We have no axes to gr~nd from n~l~tary 



servlce. We all l~ow that our economy here ms bu~b around 

democracy and we are golng to be just as zealous in the preser- 

vatlon of democracy as any group in the country. The danyer ~s 

not that we wzll formulate plans whmch wzll result in dactator- 

shzp but that the plans we develop will be p~gverted by people 

who have the power whlch is mn common ~th those plans and 

who, seelng the opportur~ty, are unable to overcome the tempta- 

tlon to use that power so as to abrogate democracy. I, in the 

school here, always try to put emphasls on havzng plans but 

not carrylng those plans too far in the matter of promulgatlon 

in the matter of too v~de spread a conslderataon of those plans 

because, Inevztably, whether we will or not, the person who 

reviews those plans says, "These people are golng farther than 

they should." We want to go only as far as necessary to assure 

mllltary vlctory. We are not concerned wlth carryzng any of 

our plans to those loglcai, far reaching, concluslons unless ~t 

is necessary to obtaln mzlztary ~ctory. We would much prefer 

to use exzstlng methods of thls country, but personally I don't 

belleve that any other plans whlch have been developed so far 

by mllltary people in thzs country are any more llable to 

produce dlctatorshlp at the aqd of the next war than plans made 

effec~ve in the last war produced d~ctatorshlp at the end 

of the last war. It Is a good mllltary pramclple to alvmys 

have reserves, and in our planning we have reserves we are only 

golng to use to push over the top and we all hope the use of 

those reserves w~ll not be necessary. We are gozng to do the 
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Q. 

A. 

th~ng as slmply and naturally, w&th as lmttle modmflcatlon as 

po sslble. 

I'd Imke to hsve a general appramsal of the use of statlstmcal 

tools mn the natmonal polls publlshed today. 

I have thought qumte a lmttle about that. At tmmes I have been a 

lmttle alar~aed. I wmsh there were more Gallup Polls conducted 

by more mndependent instmtutmons. When there ms only one that 

has prestlge, as Gallup, and he makes pronouncements on such 

statmstlcs~ I should lmke to be reassured that he is not dravmng 

hms conclus!ons on too ~ll or too blased a smmple and I should 

welcome further detamls from Dr. Gallup as to the methods used 

and the smze of samples employed in each case when he makes 

pronouncements of great publmc interest. ~hen people learn 

more and more people are favormng a certaln polmcy~that policy 

gets momentum and attaches to ~t the oplnmons of a great many 

others who were on the fence. I th~nk there is a grave danger 

in havmng only one Dr. Gallup. I'd lmke to see three or four 

attacking the same problem at the same tlme, independently, 

but the fact remalns that it is a potentlal influence in shaplng 

publmc opmnmon; mt ms now an influence far greater than justzfled. 

The use of polls of that sort is belng expermmented w_th and has 

been experimented wroth ~_n the last ten years by pr!vate zndustry. 

Llster!ne Toothpaste has reached the consumer by jury tests where 

they gLck~dotfo samples of communltmes, ~ f ~ x  sent 

the people two tubes of toothpaste in plan white contamners~ one 

marked ~th red bandj one marked ~th whlte band. Senh them to 

the persons wh~ were responsmble, dentmsts, and doctors, and 
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asked them to frail mn questlonnamre after usmng both tubes of 

toothpaste, ~#nmch glves them a clue to the resctmon of the 

pub!Ic on the score of qualmtles of that product taste, 

a~oothness, etc. As a resu!tx of ~he tests they have perfected 

their formula so that they get a prepondersnce of votes in 

favor of thezr brand, they have effectzve!y mndmcated a 

preponderance of votes ~_n favor of Lmster~_ne toothpaste 

! get the ~presszon here the better s statmstmclan ms the 

more suspected he is, or vmce versa. If you are ~orkmng to 

draw conclusmons from s sermes of statmstmca! surveys, snd 

are able to grove Lhe sources ~ould that satmsfy you or ~ould 

you go further~ 

A. Rmght technmque, angles, nu~aber of Shales you use depends 

upon the importemce of the decls~ on to make. 

Q. Tim gettmng back to the Gal!up Poll. aren,t a great many of 

the questmons submitted to the publmc mmposs~_bie of correct or 

reasonabJe answer by bezng too technmca! mn natureO 

A. A great many of them are. @le lilustratmon ~mch m!lustrstes 

your pomnt - 

Thms was one of the early forerunners, the Ola Gold Bllndfold 
whm c h 

tests. The secret of the results/was almost slways favorable to 

Old Gold~ except where the tests v~ere conducted at ~larvard, w~cre 

they are dmfferent anyv~ay, the secret was thst s Isrge number of 

people who submmtted to thms Lest couldnlt determmne ~hether they 

l~ked No. I, 2, 3, or 4 the best. V~hen you are blmndfo~d, you sre 

supposed to be an mntel!mgent smoker, one whose fmne toni~e detects 

the dmfference. You must zndmcate wb_mch one of these you imke the 
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best. ~o one recorded he couldn't tel!. The cmgarette No. 3 

always gets r~ore than 25% and usually around 40~ VS~y~ It ms 

deep-seated in our conscience, the ~ass conscience has a preference 

for 3; 3 ms a preferred number, ~hy, i don't know. ! have trled 

mt out on classes, not vmth Old Gold Cmgarettes, have asked ~em 

~ether they wanted to meet me mn Room i0!, 102, or 103. ! 

was trymng to f~_nd oub mf !To. 3 had any or~f~oe~ee - t~ey ~reuld 

say they ~ould meet me at 3 O0 mn Room 103. You fello~ ~ho 

doesn't have the facts st hms Smsposa! to answer vail ta~e 

"X" mn XYZ 60% of the tm~e. !n "Pd~D, ~VTL ~ D FLUE", RED 

comes through ~th flymng colors every ~mme. ~en we vote 

for~eople whom v~e @on't kno~ b we em~her vote ~or n~e ~ that 

sound honest or take certamn posmtmons. No I n~s a preference 

posmtT_on sad a csndmdate for offmce could ~e!! afford to l~ake 

sure hms nmre ms emther fmrst or !sst on t~e !rest but not 

burned mu t~e Fm@dle 

! have answered some of t~ose ~ ~ po .... I was sb!e to fill 

out the questmons mn five matures, but to be honest mt took a 

good solmd hour of tough thLnkmmg and I am con Tmnced thst very 

few people do any tough thmnk~n~ mn sns<~ermng t~ese ouestmons. 


