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Gentlemen. 

I will not delay you thls mornlng because the 

speaker has a great deal to say to you. I v~ll not attempt 

to make the usual speech of introductlon. I slmplywant to 

introduce to you a d~stzn~ulshed author, an unselflsh publ!c 

servant, and a patrlotlc ~mer~can - Colonel Leonard P. Ayres. 



STATISTICS IN BUSINESS. 

-o0o-  

Gent I omen: 

Many of you mlght well assume that ~n being here th~s 

mornln~ as students of Industry w~th speclal reference to Natlonal 

Defense, and th~nk~ng, from t~ne to tlme, about statlstlcal phases 

of that subject, you were doln@ somethlng rather new and unusual. 

In one sense you are, th~s phase is certalnly new In our schome 

of Natlonal Defense, perhaps so far as any Army Is concer~ed, but 

in the broader sense what you are do~n@ in a stat~stlcal way repre- 

sents exactly the oldest, the most well deflned by experzence of 

all statlstlcal procedure. 

About one hundred and flfty years ego a German named 

Achenwall who was In the employ of the Prussian Government poznted 

out that there ought to be a new sclence, thls should deal wlth 

thlrgs the State mlght well take into a~count, "thlngs worthy of 

note by the State"o l~e went a bzt further and wrote that we 

m~ght readily interpret these th~ngs as "state wlsaom". Of course 

they dealt vo_th Natlonal Defense, resources In tlme of emergency, 

stock tak~n~ - eount~n~ up to flnd out what the State could actually 

depend upon in txme of need, Other authors followed what he 

orlglnated and very soon all those words based upon "stateb" were 

shortened Into the word "statlstlcs" - those parts of knowledge 

gathered and used for the Welfare of the whole soclal body, the 
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whole state. So what you are doing is not only statxst~cs but 

statlstlcs in its most ancient form. 

I would next polnt out that very shortly there developed 

a real d~stlnctlon in stat!st~cs. The word xs used ~n tw~o ways, 

slngular and plural, and has two dlstlnct mean~n&s. Statlstxcs 

"~s" a sclence of methods relatlng to social welfare and pros- 

perlty of the state, in the maln. Statxst~cs "are" tr~ose eod~fxed 

bxts of knowledge and xnformatlon eonstxtutzng the knowledge of 

the sclentxst. When we say "statlstlcs IS" we are pointing out 

that after the knowledge has been gathered, the descrxpt~on made, 

there are varlous ~ays of treat!n~ the ~mformat~on. V~e may draw 

from the facts w~se and valuable deductzons ~nd inferences~ 

The statlstlclan is the explalner, he gathers the evldence 

and explalns what the facts mean. The good explalner ~s the good 

statlstlclan - and convorsely. The man who cannot explain hls 

flgures, no matter how erudlte he may be, how much accurate and 

techn!cal knowledge he may possess, as not a thorough or necessar- 

ily a good statlst~c~an. A good explainer of the ev~aence ~s the 

good stat~st~c~an~ 

In bus~ness we have two k~nos of statistics, f~rst, the 

statistics of the efficiency of an organization, internal statistics, 

how well ~s the f~rm, company or corporation organized, how effi- 

ciently does ~t operate, and secondly, external statistics of 

bus~ness operations mostly based on two th~ngs, both relating to 

prices - how much does ~t cost to purchase the required raw materials, 
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how much can you get for the flnlshed product, for how much can 

you sell it. The externalmay be the most zmportant ~n buslness 

fundamentals restln G on prxces. 

I polnt that out because it ~s perfectly clear that we 

carmot transfer from c~vlllan llfe, In tlme of emergency , the 

operatlon or much of the experlence of busl~ess statlstzcs. When 

an emergency comes, the W~r Department does not deal primarily 

wlth costs and proflts but xt deals wlth immed~ate needs in pro~ 

curement. It has to have what it wants, no matter what the cost 

!s, It Is not concerned with the proflt and, abstractly at least, 

would prefer that there would be no profxt. 

In txme of an emergency the whole point of vlew is changed. 

What stat~stlcs becomes In tlme of war at the central offloes of 

the Government Is rather a pullln G out of the Great mass of incl= 

dental materlal, those essentlal facts that may be used by the 

people in posltlons of top control to ~u~de thelr pollcles. When 

the late war broke, the Ch!ef of St~ff, the Secretary of ~a~ and 

thelr assoclates were, xn the early months of the war, llterally 

swamped wlth statlst!cal data. I v~olate no confidence in sayl~g 

that the then Secret~ry of War has slnce told me of hxs utter 

despa!r of belng able to s~ft out vltal informatlon and thereby 

ascertaln what was actually taklng place. It was llterally true 

that bushels of paper came to hls desk every day and contaxned in 

that was informatlon about the progress of our m!lltary effort. 

On the whole xt was a~ valuable as ~f there had not been a s~ngle 

f~gure; xt was so enormous, so multxtudxnous, so ~ple that no 
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one could flnd out what the exact status of affalrs was. The duty 

I held at that tlme was that of s~ftln~ out the essentlal data 

from the zncldental, then po~ntlng out what the essentlal data 

meant. 

I am not ~olng to try to talk about statlstlcal methods. 

That would be fbtlle. I want to polnt out two or three essentlal 

characterlstlcs of statlst~cal effort as connected w~th Natlonal 

Defense in tlme of emergency. The flrst Is that the only thln~ 

you can look forward to wl~h posltlve certaln!ty in thls matter 

Is that there w111 be unexpected compllcatlons in Industry as 

related to war, that they will come you can be certaln, and thelr 

nature you cannot be sure about. 

Let me illustrate. V~hen the recent war broke out the 

Food Admlnlstratlon, under guldance of M r. Hoover, issued to the 

people almost at the be~Inn~n~ of the war a plea that they should 

stop eatln~ meat and substltute fxsh. The fzsh available at that 

season was codflsh. Very shortly after thls request was issued 

the offlce reeelved great numbers of complalnts that paSrlotlcally 

mlnded people who were attemptlng to follow thelr request were 

unable to buy codflsh. ~hy had the outbreak of war stopped the 

codflsh comln~ from the New England Coast~ The flsh are caught 

by hand llnes off the Grand Banks. The only llne you can catch 

codflsh w~th xs an Invlsxble hne, and Ixnen Is reqtured for that 

hne. All llnen had been requlsltloned for a~rplanes - so people 

could not eat codflsh. I may say that no man could possxbly have 

foreseen that type of contxngencye 

5. 

J 



Shortly after the war began we recezved notzce here ~n 

Washlngton from makers of artillery that they could not go on 

wlth the production o£ artzllery then under way. Inquzzy brought 

to lz~ht the fact that the rellnln~ of the furnaces requlred ad- 

dltlonal supplies of bauxlte. There was no supply on hand, and 

bauxlte comes from very deep p~tso The custom of the industry 

had been to work the holsts In those plts by the condemned eleva- 

tor cable obtalned from New York Czty, Under the la~s of the 

State of New York ~f thele was one broken strand in a cable of a 

passenger elevator, that cable had to be removed and a new one 

substltuted therefor. 0nly exceptionally long cab]es would do 

for the plts. The Army had stepped in and requzsltloned all con- 

demmed cable ~n thls country for mlnlnG harbors - so artillery 

stopped comzng through. No one could have foreseen that sltuatlon 

~n advance. There was no substztute Supply for that trade had 

run for years from apartment house or offlce bulldlnG cable. 

At another tz~e durln~ the war the output of the artzllery 
0 

was checked. That was to,yard the end of the war. The reason was 

that as operations grew to an enormous extent ~n France ~t was 

necessary to use on the railroad llnes all locomotlves that could 

be shlpped over there. As they were hard to transport, the auth- 

orltles naturally requls~tloned the shlps havlng the largest 

hatchways. These turned out to be the shlps of the Bethlehem 

Steel Company, runn~n& to Cuba and brlngln~ ~n ~ron ore. VTe must 

have iron ore from Cuba In connectzon wlth our ore to ~ake art~lleryo 

Because we had to have locomotlves in France, art111ery productlon 
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was stopped once more. 

The very fxrst war-tlme order for fleld shoes for the 

soldxers that was placed requested more chrome leather than 

there was at that tlme in the worldt 

~hese are typlcal lllustratlons. No one can foresee 

such sltuatlons but you may be entlrely co1~fldent that in any 

future emergency, as xn every past emergency, there wxll be xn- 
I 

dustrlal comp~ications. They call for qulckj inclslve, xntellz- 

gent dxagnosls and the stat~stlclan at the central poxnt of control 

must be ready mhen these thlngs happen to chase down the change 

in "cause and effect" and flnd out what and where the stoppage is. 

It may not pertaln to any one industry and only some one who can 

chase down the evldence is golng to flnd out qulckly and accurately 

the cause therefor. ~/ 

From that type of experlence I thl~ you may draw the 

con~luslon that in statlstlcal work organ!zed to deal wxth the 

sort of ~hlng you gentlemen are studylng we must organlze by 

procurement grouplng rather than by commodlty. The crux of the 

problem In tlme of war is to procure those thlngs that are essen- 

tlal. They come under certain procurement groups ~n the organl- 

zatlon of the Natlonal Government and prmarlly in the mlltary 

arms of the Servzce. The organlzatlon of thzs informatlon, for 

reasons of its essentlal, ~ndustrlal com~exlty such as I have 

~llustrated, must, I th~nk, be prxmar~ly segregated ~n connection 

w~th these procurement grmups - not only the ma~or but also the 

m~nor ones. I belxeve the organ~zatxon ~n the past emergency 
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was rlght. The Statlst~cal work wQs organlzed in coordznatlen 

wlth the Arm F Procurement d~vlslons, a Chief Statlstlcal Offlcer 

for Quartermaster materlal, an Ordnance offlcer for Ordnance, 

etc. That builds up a much better organlzatlon than to have an 

offlcer for cotton, one for wool, steel, leather, and so on~ I 

belleve that should be put down as a guld~ng rule and posslbly 

even as a prlnclple in the buildlng of any organization. 

To meet an unexpected emergency by the war game of mapplng 

out what may be expected ~o happen is, I suspect, of only restrlcted 

posslble utlllty. I belleve the only way you can really meet an 

emergency, when the t~me arrzves, is to have a common organization 

and enable people to deal wlth that organlzatlon, but when you 

have that organlzatlon you must make It posslble for them to be 

readily, effectlvely useful and aceesslb!e° I belleve that means 

you mu~t retaln in connectlonv~th your statlst~cal work, whether 

at the top or further down the l~ne, opportunltles for close con- 

tact wlth the top control of whatever part of the organlzat!on you 

are deallng wlth. Ststlstlcs to be effective must not filter thru 

intermed~ate steps in mll~t~ry or o%her procedure. 

There was a special order in effect during the late emer- 

gency that the contact of ~he Chief Statl~t~cal 0fflcer in the 

War Department wlth the Chlef of Staff and the Secretary of War 

was to be d~rect and not through m~l~tary channels. That, I th~nk, 

was the only order of the sort that was ~n effect. In ~nteut, ~t 

was r~ght because the statistical work ~s, so to speak, staff work, 

staff function. It ~s the source of ~nformat~on for the people who 
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do the thlnking, plannlng and formulatlng of polloles and must be 

located where it is immediately and dzreotly accesslble. I am 

not talkxng about g]v%n~ to a statlst~cal group ztself addxt~onal 

authorlty, power or respons~bllltles, but I am talkln g about open- 

in~ the channel of accesslb11~ty of contact. That is fundamentally 

sound, 

I wxsh to speak about the whole Problem, of the more com- 

plzcated method of statxstlcal procedure that has come Into effect. 

An enormous development in statlst~cal technlque has taken pl~oe~o 

It Is very dlfflcult for the non-statxst~cally educated person to 

read the stat~_stlcs of today. What shall we do about it~ How 

valuable is at; how much of the real and compllcated statlstlcal 

technlque as essent~al~ Ahe answer l~ "Some". The prlmary answer 

l@ "Do not use the dlfflcult process ~;hen you can use the s1~ple 

one". 

Durln~ the early part of the War there was located at Fort 

~Ionroe, Vlrglnla, a traln~n~ school for artillery offlcers. The 

colonel in charge declded to glve the cadets an examlnatlon, one 

of the old-~ashloned army type. One of the questlons was how to 

ascertaln the hel~ht of a tower by means of a anerozd barometer. 

One of the cadets wrote, "I would lower the barometer from the 

top of the tower tled to a strln~, and then would measure the 

strlng", The colonel, havlng a keen sense of justlce as well ~s 

humor, reallzed he was rlght. One should never seek the more 

complzcated ~lut~on of a problem. There are t~mes when the less 

complxcated way w~ll not do ~t, however. 
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What I am endeavorlng to point out ~s that one must always 

have ~th~n a statlst~oal organization of a major unit one or 

more men t~a~ned in theoretical statlst~cs. Let me illustrate 

why. Early In the war one of the very great problems ~n the 

transport~tlon of troops and supplles arose from the fact that 

the computatlons as to the turn-around of transports never formed 

a trustworthy guide as to actual operatlons. The flrst thlng the 

Chlef of Staff requested me to work on was that puzzle - ~hy the 

computed turn-around of shlps was always wrong as compared to 

/ 
practlce, the take over of men and suppll~s always belng below 

the reasonable expectatlons. I sa~ a~ s~on as I had access to 

those flgures what wax wrong. 

The prlnclple was ~hls~ 8o many shlps were gosng on 

several voyages, sh!ps of dlfferent speeds. The problem was to 

flnd the average turn-around. Let us suppose there are two to~wns, 

thlrty miles apart, one downhill from the other, and an automobile 

rims bet~veen these two towns golng faster ~n one d!rectlon than in 

the other. The speed is slxty miles one way and thlrty miles the 

opposite. What is the average speed? ~ y  ~lese But is its 

In travellng one dlrectlon the machlne ~oes thlrty m~les ~n thirty 

m~nutes, ~n the other ~t goes thirty ~n s~xty m~nutes. A Both 

answers are good ar~bhmetBcally, one ~n forty-five and one ~n forty~ 

The fact ~s you have to compute The answer ~n the way that g~ves 

the slower speed. All the work of the computation of the turn- 

around of the sh~ps had to be scrapped and new ones made based 
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on the rlght computatlon. The Chlef of Staff called me before 

the War Councll and asked me to explaln the flgures. I sa!d, 

"~ir, we are doln~ it by the method we call the method of effec- 

tlve average". He asked me to explaln further and I gave h~m 

the sc~entaflc terms as an explanatlon. Somebody had to know 

about that phase. It as known as the "harmonac mean~" and Is 

so seldom used an practical affalrs that the average statlstlclan 

does not know ~, but somewhere In your organlzatlou you have to 

have some one that as famllzar w~th it in order to operate effec- 

tively and effa~ently. 

~hen I was on duty at the General Headquarters at Chau- 

merit I receaved orders to report for duty wlth the Supreme War 

Council. Arrlvang there I found that the~ had gathered from 

all ~he Allled Armles the most glfted Ordnance and Artillery 

offlcers and were holdlng there awaltlng the posslble arraval 

of a B~g Bertha dud from The German artillery. These offlcers 

were to study the dud ~th a v~ew to flndang out what it re- 

vealed for use of the artl!lery on the Allied llnes. They asked 

me to compute "what the chances were that there was golng to be 

a dud". These were valuable officers, havlng a nlce tlme but 

oertalnly not helplng wan the war. I asked them to show me some 

debrls of Big Bertha shells and after exmmlnataon I ascertained 

they had two fuzes. I asked the off~cers, "Can any among you 

tell me whether these fuzes came from the same factory or dlffer- 

ent factorles In Germany? Are they generally ~ndependent fuzes 

• n orzgln, or are th~j two fuzes of the same sort?" They were 
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~a~rely xndependent, comxng from dlfferent factor~eso I then 

asked the approxlmate posslbxllty of a dud from one of the same 

type of fuzes in an ordlnary shell, i'hey had that data in ~ood 

shape, and after they told me I could solve the problem !n one- 

half a mlnute. A shell wlth one fuze of the glven type was so 

llable that it produced one dud in t~venty, it you put in two 

fuzes you would assume there would be one in forty. That would 

betrue if the fuzes came from the same factory but if they were 

independent it would not be one In forty but one In four hundred. 

After I had flgured th!s out the Ordnance and Art~l!ery gentlemen 

were speedily dlspatched to thelr commands. 

If I had sufflclent tlme I would talk on the essentlal 

uses of d!agrams. As a general smmuary, however, flrst you may 

besure that when an emergency comes stat%stxcs will be emsentxal. 

Experzence indlcates, secondly, that they should be olganlzed by 

p©ocurement rather than commodlty grouplngs and d~vls~ons. Ex- 

perlence also clearly indlcates that ~n emergencles ~ statlstlcal 

organlzatlon must be located in the dxvls!on so as to have dlrect 

access to the top control. The only way to prepare for the emer- 

gency is to have a @ood organlzatlon and ~ood men. Among these 

men have some theoretlcal statlstxc~ans. Finally, dla@rams must 

be used. 

Gentlemen, I am very glad to be wlth you and only wlsh 

we had more txme. 
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