
STATISIICAL CONTROL OF QUALITY IN JAPAN 

W. Edwards Deming 
Consultant in Statistical Surveys 

4924 Butterworth Place 
WASHINGTON 16 

TS. 08-04 

Inrroduotlon. The title of thia paper was not a difficult decimon for me 
because (1) SQC has pushed Japanese producta into the msrkctpkce the 
wxld over, and has brought to Japan a fantastic trend in prospe&y;(Z) the 
greatat antisfaction of my profesdmal life is work in SQC in Japan. The 
ppxe of this paper is to prerent, from my own point of vim, why SQC 
has been so effective in Japan. 

I rhall emcentrate later on a cesbh aspect of SQC, which appears to be 
e L y important-namely, the dittinction between special causea and 
conrmon caum. We ahan nee that statbdicnl te&niques enable us not only to 
detect rbe existence of conditiom tsat need correction; they also determine 
which administrative level is reapon$ble to identify and correct the cause of 
trouble. 

What is SOC? 'the fdo- QMtion of SQC, given m 1950 and 
tnmlated into ACTION, put Japanese industry into orbit: 

THE STATlSTICAL CONTROL OF QUALITY IS THE APPLICATION 
OF STATISl'ICAL PRINCIPLES AND TECHNIQUES IN ALL STAGES 
OF PRODUCTION, DIRECTED TOWARD THE ECONOMIC 
MANWACWRE OF A PRODUCT THAT IS MAXIMALLY USEFUL 
AND HAS A MARKET. 

SQC embraces all  f d  qwntitativb w t s  of production and 
marketing. No fuaher adjective is either wesmy or hsipful. SQC covers 
pInnn&g, @wShiion, and purchase of matexiah It coven productmn, 
marketing, and redesign of product, as W y e d  in Fig. 1. H provides an 
audit of the -merit function. This is what Shewhart meant by SQC: 
To him. SQC was eve* and so it has been in Japan h c e  1950. 

Stat&tid theory helps wbstantive experts in industry and in reaearch 
(engineer, production expert, mnager, doctor of medicine, expert in 
consumer march ,  psychologist, or other) to aolve their probkms and to 
help them to plan more effective ryrffcms. Statistical theory provides a plan, 
a roadmap, that leads to better competitive podtion in industry. Fornard or 
backward movement in competitive paition tion b e  meaning only in terms 
of statistical - of advancement toward a goal. 

Incidentally, industry in thia papa mans the dasign production and 
marketing of any product that may have a arotomer. It includes senrim, 
4 as a hotel, a laundry, or even a university, where the product is 
maearch and education of slurleuis. 

Some naponsibilitiea of management. Use of SQC ~ C B O  certain 
respnsiiitics on management, and on the scientists, engineers, foremen, 
operators, and hand-workers in a company. No mount of bowledge in the 
heads of engineers and st?#isticians 5 a substitute for management. The job 
of management is (a) to decide on goals for the future, (b) to make use of 
howledge and PldUs to a c m e  thee aim, (c) to keep the plan flexible so 
that change8 in dirsction an poreible. It is managemnt's nsponsibility to 
fmd p r o b h  that have some chance of sohation. Statisti4 techniques help 
to schicve these gosls. 
Examples: 

1. How might we expand tho market and profitability of our product? 
2. How might we alter the design of our product to make it more a m p  

table in the market? 

WA. Shewhart, THE ECONOMIC CONTROL OF QUALITY OF MANU- 
FACTURED PRODUCT (Van Nostrand, 1963) ;STATISTICAL METHOD 
FROM THE VIEWPOINT OF QUALITY CONTROL (The Graduate School, 

. Department of Agricultum, Washington 1939). 'Wature and Origin of Stan- 
dards of Quality," BeU System T d c a l  Joumal,mvii, 1958: pp. 1-22. 
No attempt is made bere to give a full list of Dr. S h e W s  papers. 

3. What new products that we could makc will be in demand three years 
from now, and how would we go about it to fmd the market for them? 

4. U%at are some of the reasons why wr profits are slipping? 
5. How might we incmase profits? At which stages of production and 

distribution are we 10- profi? 
6. How m l d  we increase output fmm our prersnt equipment? 
7. How could we i n c m  output without increasing our work-force? 
8. How could we reduce the variabjlity of our product? 

Statistical methods detect causes of variability and they indicate the level 
of rqonsibility for rmprovement. 
9. What do our customers think of our product? How does our product 

compare with competitive product. in the opinion of our customers? 

Management must decide what statiptieal Information arould help in 
planning ahead for expansion of a market. Management must allow 
arpenditure for the coat of the m&ex that will provide baa@ information 
about the consumer's views. Management must provide feed-back of r d t s  
into re-design of product: otherwise the expendibm for information will be 
largely wasted 

Some companies carry out consumer research, but get little good out of it 
e w r  becws the results of consumer resemhnever reach the group of men 
wponsihle for re-design of product, or because the gmup of men responsible 
for design assume that they know what to do without the help of 
comumer-research. On!y top management can correct such failures of 
orgatwailon. 

Suppliers of 
raw materials 

* \  
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rsrweh h.r* Into nd. . lpn of the pmduot. whlm in turn b r l w  
d m w  In the nqulnnwnP for m nutiw1.l. and In pmductlon. 

A goal, if it is not to demoralize the p e r s o d  of a company, must li 
within the capability of the process. A p a t  mistake in management and 
administration is to set a goal that is unattainable or too costly to attain. 
Statistical methods provide the only safe m e w  of the capability of a 
process. 

Translated into action, SQC means use of stat&tical methodx 
1. To cons t~c t  meaningful specifications of raw materials, piwe-parts, 

assemblies, and performance of f&ed product, by appropriate s t a W  
design. 

2. To measure the capability of a prows. (Calculable once a state of 
control is reached.) 

3. To assist wppliers. Any raw material or pieapart is somaone's 
fdshed product. Dependable quality of incoming materials from vendors or 
from a previous operation is one of the most important requlnments m a 
program of quality. Statistical methods are wentlal for designing 
specifications and for testing materials. 

4. To control the pmcess and to separate the rssponsibility for fmding 
and removing: 

a. Special causes of variability (local). 
b. Common or general causes of variability (upper management). 
5. For acceptance sampling, where appropriate, to ensure an AOQL 



(guaranteed I m l  of quality). 
6. To tsat the product in senrice and in the laboratory. Consumer 

m a r c h  
7. To n-design the pmduci on the basis of tests, including comumer 

rsaearch. 
8. To hasten development of a process or product. 
9. To cPiculate optimum lewla of inventory and to formulate policy for 

reorder. 
10. To guide policy of maintenance and rep4acemnt of equipment. 
11. To discover the proportbnate time that workers spend drawing parts 

out of stock; to b v e r  the proportion of time that machines are down for 
rep& (Use of Tiipett's ratio-delay methodp, also cdled workampling.) 

12. For optimum allocation of capital and penonncl for service 
(unnmonly called queueing theory). 

13. To & h e  reliability, and to mcaslln approaches toward a apedfled 
w e e  of rcliabllity. (Note that the term reliability has no meaning except as 
it is &&ed operationaUy in ttstistknl t e r n ,  nor can it be meaured except 
in statistical terms.) 

14. For solution of complicated mathematical equations, integrals, and 
diffe- equatiom by Monte Carlo methods (methodr oframpling). 

The reader may little suapect that thsz divena applxatiom are cowed 
by one body of statistical theory. The material and the a h  vary from one 
problem to another, but not the baPic theory. Tbsory is transferable. 

Statistid theory goes a h  by several other names-theory of probability, 
theory of sampling, stochartk plucess3. 

Statistical control ic dynamic. Use of staMcal methods is a continuing 
procssr, in a never-ending c y c k  

1. Design a product. 
2. Make it. 
3. Try to sell it. 
4. Test it in selvice. 
5. Repeat Step 1. Redesign the product on the basis of tests in service. 
6. Repeat Step 2. 
7. Repeat Step 3, etc. 

r I 

A few notes about SQC in Japan. History is easy to forget, and in any case 
is only what someone recorded for posterity to read: And so I record hem a 
few notes about Japan in 1950. SQC wea, of course, already Itnom in Japan. 
Some of the world's fmest atatiatkians were  japan^, contnbutfng ppspers to 
the world's store of howledge in statistical theory and practice. 

Applicstiona to production had been mainly in the form of design of 
experiment and anrlyaia of h a .  Couoes in dmpk statistical techniques 
for the masrss and for management wm undertaken in 1950 by the Union 
of Japansz Scientii and Engineen, under the untiring efforts of Kenictu 
Koyanagi, Mmaging Director unW, his death in 1%4. This education was 
conducted in courses at many Iemb for enginem and for management. I 
myself during the yean 1950 to 1952 conacted &day wursts for 1100 
e@em in Tokyo, Qaka, Nagoya,and Fukuoka, and kctured a number of 
times to top management (next section). It was through the influence and 
efforts of Mr. Ichiro IsMa~m, Resident of the Federated Economic 
Societies, respected leader tn many other civic and scientifi endeavors, that 
executivo~ in mMagement wure a+ssmbkd, f d  at the Industry Club in 
Tokyo on the 25th July 1950, next at Hakonc on the 19th August, same 
year. By 1951, Mr. Keizo Nishimura (deceased, then Pruddent of the great 
Punrkawa ELaetric Company) had within a year achieved so much succcrc in 
hia wire and cable factories that he a d l e d  at an inn in the mountains 
above Nikko 20 leaders in industry for further lectures and to exchange 
points of view. From then onward, SQC was a snowball. 

Redts  were spectacular, e m  after only one year, espacially in 
productivity per man-hour, with little new machinery. One steel company 
w e d  28 peFeent on c o m p t i o n  of eoal per ton of steel A huge 

-- 

Max Nordeau,THE INTERPRETATION OF HISTORY (~&man, 1910), 
bashed from the G e m  by MA. Hamilton; p.4. 

pharmaceutical company pit  out three timas as much finished product per 
unit of input of raw material. A big cabk company reduced greatly the 
amount of paper and re-work on insulated wire and cable. Many companies 
reduced accidents to a permanent low level. Improvement in quality and 
dependability came in due course, and in fwe years, as predicted, many 
Japanese products had earned reopect to the p i n t  of fear in markets the 
world over. 

Courses for engineen, foremen, middle management, and top 
management, to fit all requirements short of the functions of statistical 
education in a university, were announced almost weeddy by the Union of 
Japanese Scientists and Engineers. Committees were formed for special 
studies. The committee on tampling ore and other bulk materials, under the 
leadership of Dr. Kaoru Ishikawa, developed procedures and standuds that 
are now known, admind, and copied in all parts of the world. The 
KComminee for the study of higher mathematical statistics and 
applications, under Dr. T. Kawata, now hfeasor of Statistics at the Catholic 
University of America, was another. 

Lectures to management. The kcturn to top management beginning in 
1950 emphasized how eential it was for management to asau~e  
rrsponsibility for their part in the improvement of quality. No matter how 
many of their engineers learned something about statistical techniques, and 
no matter how much further study they canied on, no great forward 
movement could take place in the quality of Japanese products, I told than, 
unless they laid the proper clunate, d y  the pal of quality, with dillgent 
application of statistical techiqms in the broad sense, from vendor and raw 
materials to the consumer and redesign of product (Figs. 1 and 2). 

I was not an economist, nor a busineman, only a statistician, but some 
conclusions seemed inescapable. Why was it necessary to improve quality of 
Japanese products? Because Japawse products must now bscome 
competitive. 

It is not necesary to raise all your own food, it seemed to me. Chicago 
doesn't. Switzerland doesn't. It may be smarter for Japan to import food 
and pay for it with exports. There is a market for quality. How do you build 
quality, and a reputation for quality? 

No country is %able as Japan to improve quality, I pointed out, witb its 
vast pool of sWed and educated industrial manpower, and with so many 
highly proficient engineers, mathematkians, and statisticians. Stathtical 
methods could help: in fact, realization of any goal to raire quality to a 
suf f in t ly  high kwl would be impomibk without atatistied methods. 
Seeing their serious determination, I predicted at the f& auembly of 
Japanese manufacturers in July 1950 that in five years, manufacturers in 
other industrial nations would be on the defensive, and that in ten yeara the 
reputation for top quality in Japane-se pxohcts would be f d y  established 
the world over. 

A little f i e  here, and a link there, would be too slow. Concerted effort 
meant cooperation amongst competitors, &tanw to vendors, 
and-probably for the fjrJt time in Japan--immediate attention to the 
demands of the consumer, and need for consumer research on a continuing 
basis, with feed-back for redesign. Statistical techniques became a living, 
vital, and essential force in all stager of Japanese industry. 

I may point out that Japanese manufacturers took on the job themselves. 
They did not look to their government nor to ours for help. When they 
m g e d  for consultation, they sent a ticket and a cheque. They gave 
fmancial and moral support to statistical education, mainly through the 
Union of Japanese Scientists and Engiieern 

One ought also to mention the stimulus of a prize offered annually in the 
name of an Amer~an statistician to the J a p a n ~ e  manufwturer, who, in the 
opinion of the Committee on Awards, has made the greatest advance in 
quality of his product during the past calendar-year. Many companres 
compete for the. prize, often laying plans years in advance. Although only 
o m  company, or at most two, can recerve the pnze, the continual 
competition of many companies has had an important leavening effect in 
quality. 

Statistical education became a continuing prows. Statistical methods 
cannot be installed once for all and left to run, like a new carpet or a new 
dean. They require constant adaptation, revision, extension, new theory, and 
new knowledge of the statistical propertks of materials. Perhaps the main 
accomplishment in the eight-day c o u m  that began in 1950 was to impart 
inspiration to leam more about statistical methods. 

Why distinguish between spedal causes and comnon causes of variation or 
of mong level? One of the important uses of statistical techniques is to help 



an e @ w  of 11cbnblsr to dMloguish betwsso special c a w  and common 
-, and hence to fjx (with djwtabk risk of behg mug) the 
rwpcmsibility for cometion of untie8imd vadabilfty or of undstmd IeveL 
Common w a s  w d d  dao be d e d  g d  carsus, or faulu of the Jyatsm 

Confusion between conrmon cauua and 6 p d d  causes is one of the most 
w r h s  mlttakes of admidmation in industry, and in public adminlSration 
as mu. Unaided by &tWal tbchniqueq m ' s  natural rsa*ion to trouble 
of any kind, mch ea an mident, high njsaion-rate, stoppags of production 
in to blame a spec& operator or machiae. Anything W that happens, it 
mlght aem, b mmbody's fault, and it wouldn't have happened if he had 
done hit job. 

Actually, however, the M a e  of trouble may be common to all machines, 
eg., poor thread, the fault of rnaMgsmsnt, whw policy m y  be to buy 
tbmad l a d y  or From a subsidhy. Demotakation, hatration, and 
ewnornic losr are -1e muha of aWbuting tmubb to m m  specific 
operator, foremmn, machins, or other local condition, in a slhration where 
the troubk Is actually a common cause. affecting all operators and machines, 
and comctibk only at a higher lwd ofmmagemnt. 

The spodnc local operator in powerkas to act on a w m o n  caw.  He can 
not change speciticalionr of raw materials. He can not alter the policy of 
pulchaa of matsrhlr. He can not ckm&a the lighthq syatem. He might aa 
well try to changa the apeed of rotation of the d. 

A miaialw common amongat &en in the statistical wntrol of quality, 
and amongat writers of text- on the pubject, is to apum, that they have 
mked all the problems of probetion, once they have weeded out most of 
therpedal- The factis,hstmd, that theyareatthatpointjuatready 
to tackle the moat important problems of &tion and bvel, namely, the 
common mass,  f d t s  of the am. 

Deteotion of a special cause of vadatlon. Variation of any 
qualitycharacterlrricc is to be expected. The qucrt'wn is whetha the wintion 
vises from a sEgdal emu, or f m  common caww. A s p e d  cause is 
detected by a point outside limits on a control chal ,  or  by a ~n or other 
pattbrn, or by a dguihmt value of t or F. Special muses are what Shewharl 
cab3 assignable causs (but without, I be-, the concept of the 
nopondbilily of management for the w m o n  caussr). 

Statistical teehnkpns, based as they ate on the theory of probability, 
enabk us to govern the riak of being wrong in the interpretation of a teat. 
Statistical tschniqws defend w, almost unerringfy -inst the h e y  and 
demoralizing practice of biPning variability and rejections on to the wrong 
person or machine, when in fact the trouble is with the system. 

Statiatlcal tests do more than detect the existence of a special cause, or 
the absence of s p e d  caugs: THEY INDICATE THE LEVEL OF 
RESPONSIBILITY for fmding the cause and for removing it. The 
contnition that statistical methoda make in pladngreaponsibility squarely 
where it belongs (at the local operator, at the foraman, or at the door of 
higher management) can hardly be overestimated. 

This aspect of the statistical control of quality was not appreciated, 1 
believe, in the earlier history of statiatlcal methods in American industry, 
and is even now negkcted. 

Common causes of variation and of wrong spread, wrong level. 
Responsibility of management. If we succeed in removing aU ? p d a l  causes, 
then henceforth (until another special cause appears), variations in quality 
behave as if the units of probct were being drawn by random numbers from 
a common supply. The causes of variabiltty are then common to ail 
treatments, to operators, to an machines, etc. Some common causes are in 
the fanowing list. The reader may supply others, appropriate to his own 
plant and conditions. 

Poor light 
Humidity not suited to the process 
Vibration 
Poor instruction and poor supervision 
Management's k k  of interest in a program for quality 
Poor food in the cafeteda 
Raw materiala not suited to the requirements 
Rocedures not suitedto the repliremeuta 
Machined not suited to the requirements 
Mixing product from atreams of production, each having anall variabillly, 
but a ,different h e 1  

Common cauma am usually much more difficult to identify than specifii 
causes, and more difficult to wrract. In the fyst place, carefully designed 
statLctid tests may be required to identify a wrmnon causu. Then problem 

r d y  commence. Would it be economically fearibk to change the 
specifkatiws for in- m a t e d ?  to change the d@n of the product? 
to install ncw machinery? to change the lightimg? to put In aircolldithkng 
for cart& operations? Only management can take action on them things. If 
the tmuble UM in management itself, who is going to make the correction? 

IUusrration of a common cause and need for action by manageroent. This 
will be an Illustration of an administrative type. The vertical l a i s  on Figure 3 
phows for any point the number of succaass achieved by an interviewer 
w h w  job it was to dial tebphone numbers and make certain enquiries, 
aceording to a prrscribed routhe (questionnaire). The horizontal scale is the 
number of failures. A compkted interview is a success. No answer or a 
refusal is a failure. Each interviewer had a valid sample of telephone numbers 
for an en t i i  d$W. It will be obawved that some interviewers had greater 
m a s r  than otherq but that none of them fen wtaide the 3-sigma limits. 
l b t  Is, no special cause b evident. Yet the overall pelcentage of ~cfes,  

namely 7 percent, is so low that wsts are high. No one intervicwar is 
reaponsibte for excessive departure either above or below the average. The 
causes of low succuas and high ca t s  are conrmw to all interdewen: The 
trouble is in the system. The only way to increase access, and to lower 
casts, is by some action of management that will affmt all interviewen. Only 
management can change the syatem. Here are some of the chaages that 
management could make 

I. hcmase the number of audibk rings from 5 to 8 or to 10. (There are 
6 m n d a  between rhg, wherefore th3s action would increase the cost of 
each trial from 18 to 30 m d s . )  

2. Rwide better supervision. For example, assemble the interviewers in 
one group under skilled supervision and controls. 

3. Change the ~elnionnaire and Ulc approach. 

Remarks on various statistical techniques. Acceptance sampling is a 
scheme of protection (provided one will really reject and screen a lot when 
the sample contains more than the allowable number of defects). The 
specitication of a unit of d u c t  is of course vital. However important it be, 
a vendor does not know how to predict the cost of makinga product unless 
he has in hand, in addition, the plan by which hb lots will be sampled by the 
purchaser and accepted or rejected. How big is a lot? What is to be done 
with peter found to be defective? Answers to there questions are a 
necessary part of any plan of acceptance, if vendor and purchaser undentvld 
each other. The plan of acceptance sampling is a nearaary Dpecif~cation of a 
wntract for lots. 

Acceptance sampling was frequently at fM confused in America with 
proccss-wntrol. Some people looked upon it as a detector of special causes. 
Other people supposed that acceptance sampling furnishes estimates of the 
quality of lots. Still others supposed that it separatesgood lots from bad 

Roblenx m statistical estimation are wry important in industrial 
production, as in decisions on whether one type of machine is suffciently 
better than another to warrant the cost of replacement, or to warrant the 
higher cost of purchase of a better machine. Consumer research presents 
hosts of problems in estimation. Determination of the ironcontent of a 
shipload of ore is a common problem in estimation. 

In a problem of estimation, one ~s not lieeking to deteet the existence of a 
special cause. He is not trying to discover whether there is a difference such 
as PI - P2 or XJ - Xa between two proeesres, or between two machines, 
slandard and propose. One lolows in advance without making any test, that 
there is a difference, the only question is how big is the difference? 

Statistical calculations using data from two sampks (coming from two 
treatments, two operators, hw machines, two p-) provide a basis on 
which to decide, with a pmcribed ruk of being wrong, (a) whether it would 
be economical to proceed as if the two samples came from a common 
source, or (b) whether it would be more economical to m e  the converse. 



md to  proceed aa tf the dtffbrenc8 b ia origin in a rpsjrl omus, not 
common to thtrsmpler, wkbh t l l l l r a r r o n e d t h e t r s a t m s n t a , ~  
~ o r p m o s l a o d i f P e r o n t f m m t h e o ~ e r . B r s a t l d ~ i n  
e x i n g t b a p r o b r b l v t y o f ~ ~ b f c t h e w ~ 1 n i c ~ t o b e  
e x p a d  (a) f m  ths MUIU o f ~ t w a p u t i n u r - f d l u r e t o m k e a  
change that would turn out to be profitable, or @) from maldng a chrnge 
tha turn cut to be w t l y  w d  udwwmUd. 

CapabW of the pmpa, Thlp functlon of 8taWcal Whniquea is so 
important to m m e n t  that it daemon special mtntioa Capability of a 
procssr can be dofiwd and mcslulcd only by datistbcll mthods. It ts 
detsrminad by the vvariation of dimedona in a &ate of controL No greater 
uniformity or preoidon is poldbb unlso thers bc a h m b n t a l  chsngc in 
the prows. In manufactudng, capabJity of the proma mean the ultimate 
pmlsion of unifo- in dimnoions, color, hardnas, or of s o w  other 
quality characterlticr. In addn&ntive work it meana the ultimate 
masonable degrw of ararrscy thPt one may h o p  to achiwe in computing 
charges, in tmmaip th ,  pud&g, and othsr operatiom In 0 t h  types of 
bushes it might mean the minimum feasible variation in parformsnce of 
drivsn, truclu, a d  opmtw of 0 t h  equipmnt Knoukdge of the 
wpability of a pmccrs has aansd more than one company from entering into 
a mtmt to prodm pndsion, uniformity, or quaaiity that they cen not 
d e k .  

Power Pad limitatioa of s t a W  theow. An w n t i d  mquhnent of 
the SaWkim working in tndust#y is to hww statbtical ttrmry, and to 
contlnue to learn mom. He must learn something about the subjectmattex, 
of mum, in order to work in it, but his mntributiom win be more 
d u l  if he win snhancs day by day M kmwledgs of @iWid theory, 
instead of trying to bearma expert in tbo mbjeet.mattw. T6w, the 
statistician need not be an expcat in a production proeca~ in order to make a 
contribulion to pmductbn. He works with poopla that know production; 
what the staWian needs to Enow and do is his own job, statbtlai, not 
sommne e W s  job. 

StaWcal theory, Liks any other theory, is tranxferable. The symbols 
don't  are what the problem is, n a  what the material is. Therein liea the 
power of theory: the solution to one pmblem may aid in the solution of 
many other problems. Our words and com from the Crsek 
Oea t o m ,  toundsntend 

Them is not one dirtinct theory of probability for proeegcwtrol, 
another theory for rcdptsnct sampling, another for reliability, another for 
problem of cr(imtbbn, anotber for deign of expedment, another for 
terting materials, motk for dsdrgn of studies in Idaiisth, another for 
mginecring. Instcad, them is aaistical theory. 

StaUstical wrk ,  in the hands of a gstiJticinn, meam optimum allocatfon 
of human &Us and of &es to provide and interpret with speed and 
mbbillty as aid to amnioirdration, management, and maarch, the mdts of 
tests and of other obmwtions. Other profePiws (eg., mampmni, 
amntnirtration) have the same goal, but the statistidsn is the one that baa 
the skib and tools for irccomplisbmnt of the goal. 

Of coune, in a anall plant, the same man must mmetimea work both aa 
statistician and as engineer. He must nsverthelero obsehvs the same ruler. He 
abould, to be effective, use only from entering into a contract to pmduce 
pracirdoa, uniformity, or q~antity that they can not the statisrical aspects of 
problem. He should not try to substitute statistical techniques for the b& 
input of engineeriog that muat go into a problem. 

However, no amount of statistical theory will generate a problem. To fmd 
problem is the raoponsibiltty of management or of the expert in 
subjectmatter (mgine8rmg. production, consumer msosrch, mehine). A 
problem in industry might be rimply to enprire whether it would be posiile 
to decrease the variability of some quality.cbsracteris&ic, and if so, how? 
The problem might be more mmplex, such as to question the basic dsdgn of 
a product. It might be comparison of two or more procerrw or machines. It 
might be a new rdea in a chemical p-. 

Whrch Wty-characteristic to test and to use in a Shewhart &art, or what 
questions to ask in a cornpariron of products in a study of consumer 
rasarch, is fundamentally a problem in subjectmatter (enginnering 
chemistry, etc.). Statistical Wry can not t sU  anyone which 
qualitycharacteristic to test. 

A g d ,  whatever it be -more product per unit of cost, better d e w  of 
product, more profit, more sales, greater dependability of product - must be 
desired and stated by management, and translated into rtatLtical terms. 
Statistical methods an a necewry mgredient m the dsftnitlon and in the 
attainment of a goal, f i t  to indicate whether improvement is p i l e  under 
the present system, then to m m  advancement toward the goal. A goaI 
without any way of measuring advancement toward it is no p a l  at all. 

&?& on automation. Smooth operation of rmohlnuy becomes more and 
more ewntial with the expansion of automated processes. It is a fatal error 
to asslme that automation eliminates need of stabstkal methodo. Auto- 
mation presents new and more exacting problems for the statistical control 
of quabty. The cost of bmakage and of jamming incruuos expaentiany with 
the complexity and speed of the aystem. System and compoenets must be 
made and tested under increasingly exacting conditions. S t a W  aid In 
design, m testing, and m redesign of parts md ~ssrmblies b e ~ m s  more than 
just a good idea: it is vital. 


