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A Sys tem of Profound Knowledge
By Dr. W. Edwar d s Deming

The fol l owing article is Deming’s per sonal
ph ilosophy of profo und knowle dge – an in-
volving fou r-par t system that he feels shoul d
be a fundamenta l concep t in manag ement.

De ming’s fou r area s of profo und knowle dge
are:

1. Appre c iation for a sys te m.

2. Theor y of var iation (sta tis tical theor y).

3. Theor y of knowle dge.

4. Psychology.

One need not be eminent in any par t
of profo und knowledge in order to

un d erstand it as a  sys tem , and to apply it.
The 14 poi nts for management in indust ry,
education and gov ernment fol low natur ally
as appli c ation of the profo und knowledge
syst em for transfo rming the prevaili ng style
of management to one of optim ization – ac-
co mplis hing an aim so eve rybody gains.

The various seg m e n t s of profo und know-
edge cannot be sep arated . They int e r act wit h
each othe r. Thu s , know ledge of psychology
is inco mplet e withou t know ledge of variation.
If psychologi sts unde rstood variation, they
coul d no longe r particip ate in con tin ual re-
fin ements of ins truments for rating people.

A manage r, in the role of lea de r of people,
mu s t have some knowledge of variation and
of psychology.

Ma n agi ng a sys tem is actio n base d on
prediction. Ration a l prediction requi re s sys-
temati c le arning and comparing pre diction s
of sho rt-ter m and long-ter m re sul ts from
possib le alt e rnative cou rses of actio n.

Theory of variation can play a vit al par t
in optim izi ng a sys tem . St atis ti c a l theory is
help f ul fo r un d erstanding differenc es be -
tween people and the sys tems they wor k in.

As sis tanc e to sys tem ati c le arning is a spe -
ci alty of the statis ti cia n. Statis ti cia ns that
un d erstand a sys tem and optim ize it, along
with some theor y of knowledge and some-
thing about psychology, cou ld apply their
specia lized knowledge of variation toward
contin ual improve ment of met hods for bet-
ter pre diction, and hence for better manage-
ment. They cou ld hel p people to ret ain
thei r in trinsic motiv ation to learn. Statis ti-
ci ans that unde rst and thei r un ique role wil l
no longe r teach tests of sig n ific a n ce, tests of
hy pot hesis , chi-squ are d.

St atis ti c a l theory, use d cautiously, wit h the
theory of knowledge, can be useful in int e r-
preting the res ult s of tests and exper iments,
to unde rst and caus e-and -ef fect rela t ion s hips.

The int e rpret ation of the res ult s of tests and
ex per iments is for future use: pre diction.

If economists unde rstood the theor y of a
syst em and the role of cooperation in opti-
mization, they wou ld no longe r teach and
preach salvation throu gh adversarial com-
petition. They wou ld, ins tea d, lea d in t o op -
timization, in whi c h ev erybody wou ld come
ou t ahea d, inclu ding competito rs.

Inde e d, if any two or more companies or
in stitution s put thei r hea ds tog ether for uni-
fo rm prices, they wou ld be fools to set the
pric e higher than what wou ld optim ize the
whole sys tem – they themselves, their cus-
tome rs, sup pli ers, emplo yees and the com-
mu nit ies their people wor k in.

The theor y of knowledge hel ps us to un-
de rst and that management in any for m is
prediction. The sim p lest pla n – how wil l I
go home tonight? – requi re s prediction that
my automobile wil l st art and run, or that the
bus wil l co m e, or the train. Management
acts on a cau s a l syst em, and on change s in
the cau ses.

What is a sys tem?

A sys tem is a ser ies of fun ction s or activ i-
ties (subproces s es, st age s – hereafter co m-
ponents) wit hin an organization that wor k
toge the r fo r the aim of the organization.
The mechanical and ele ctr ical par ts that
wo rk tog ether to make an automobile or a
vacuum cle a ner for m a sys tem . The
school s of a city, inclu ding private school s,
parochia l school s and unive rsit ies, provi de
an exa mple of components that oug ht to
wo rk tog ether as a sys tem for education.

There is, in alm o st any sys tem , in terde-
pendenc e among the components. The
greater the int e r dependenc e among compo -
nents, the greater the need for com mun i c a-
tion and cooperation among them.

The components need not all be cle arly
defin ed and document e d: people may
me rely do what needs to be don e. All the
people that wor k within a sys tem can con-
tr ibute to improve ment, and thu s enhanc e
thei r jo y in wor k. Managi ng a sys tem
therefore requi re s know ledge of the int e rre-
la t ion s hips among all the components wit hin
the sys tem and of the people that wor k in it.

The aim of the sys tem must be cle ar to
ev eryon e in the sys tem . Withou t an aim,
there is no sys tem . The aim is a value
ju dgement.

The aim pro pos ed here for any organiza -
tion is for eve rybody to gain – stockholde rs,

em p l oye es, sup pli ers, custome rs, com mu-
nity, the envi ron ment – ove r the long ter m.
Fo r ex ample, wit h re spect to emplo yees, the
aim mig ht be to provi de them good lea de r-
ship, oppor tun ities for train ing and edu ca-
tion for fur the r gr owth, plu s ot he r cont rib u-
to rs to joy in wor k.

Optimization

As previously mentio ned, optim ization
means accomplis hment of the aim, so that
ev eryon e can ben efit in the sys tem . Fa ilu r e
to optim ize (suboptim ization) cau ses los s to
ev erybody in the sys tem .

Fo r optimization, a sys tem must be man-
ag ed. Management’s responsib i lity is to
st riv e toward optimization of the sys tem ,
and to keep it optim ized ove r time. An ad-
dition a l re sponsib i lity of management is to
be rea dy to change the bou ndary of the sys-
tem to better ser ve the aim.

Deming’s 14 Points

1. Cre ate and pub lis h to all emplo y-
ees a statement of the aims and
purposes of the company or other
ot he r or ganization. The manage -
ment must demons trate con stantly
thei r co mmitment to this statement.

2. Learn the new philo s ophy, top man -
ag ement and the entire wor k fo rce.

3. Unde rst and the purpose of inspec-
tion, for improve ment of processes
and reduction of cos t.

4. Cea s e doing busin ess on price tag
alon e.

5. Improve con stantly and forev er the
syst em of produ ction and ser vic e.

6. Ins titute train ing and ret r ain ing of
wo rke rs.

7. Teach and ins titute lea de rship.

8. Drive out fear. Cre ate trust. Cre -
at e a cli mat e fo r innovation.

9. Optim ize, toward the aims and
purposes of the company, the ef-
fo rts of teams, groups, staff are as.

10 . Elim inate sloga ns, exh ortation s and
target s fo r the wor k fo rce.

11 . Elim inate num erical quotas.

12. Giv e people a chanc e to take pride
in their work.

13. Encou rag e education and self-im-
prov ement for eve ryone.

14 . Do it!
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If the aim, size or bou ndary of the organi-

zation change s , then the fun ction s of the com -
ponents wil l change for optimization of the
new sys tem . Time wil l br ing change s that
mu s t be manage d to achieve optim ization.

Growth in size and complex i ty of a sys-
tem, and rapid change s with tim e, may re-
qu ire ove r all management’s effor ts to con trol
the components. The number of people in
to p and upper management for this purpose
sh oul d be kep t minima l.

The components of a  sys tem cou ld, in
prin ciple and unde r st able con d ition s, man-
ag e themselves to accomplis h thei r aim. A
possib le exa mple is a fo ur-pi ece str ing quar-
tet. Each member sup por ts the othe r thre e.
No ne of them is the re to att r act indivi d ual
att entio n Four simul tan eou s solo s do not
ma ke a str ing quar tet. They practis e, singly
and toge the r, to accomplis h thei r aim. Their
aim is challenge for self-satisfactio n, and to
prov ide ple asure to lis ten ers.

Any sys tem needs guidanc e fr om the out-

si de. The fou r-pie c e st ring quartet mentio ned
abov e may wel l study unde r a master. The

ma ster need not be pre sent at a per for manc e.

A large organization wil l requ ire someon e
in the posit ion of aid to the pre sid e n t to
teach and facilit ate profo und knowledge.

A flow diagr am is hel pful toward unde r-
st anding a sys tem . By unde rst anding a sys-
tem, one may be able to trace the con se-
qu enc es of a pro pos ed change.

An exa mple of a syst em, wel l optimized,
is a good orchest r a. The playe rs are not
there to play sol os as prima donna s, to catch
the ear of the lis ten er. They are the re to
suppor t each othe r. They need not be the
best playe rs in the cou ntr y.

A busin ess is not merely an organization
chart, all departments strivi ng for indivi d ual
go als (sales, profit, produ ctivity). It is a net-
wo rk of people, mat e ria ls , methods, equ ip-
ment, all working in sup por t of each other
fo r the com mon aim .

A sys tem of school s (public school s, private
school s, parochia l school s, trade school s, for
ex ample) is not merely pupils , teache rs,
school boards and parents. It shoul d be, in-
st ea d, a  component in a sys tem of edu cation
in whi c h pupi l s fr om toddle rs on up take
jo y in learning, fre e fr om fear of grades and
gold stars, and in whi c h teache rs take joy in
thei r wo rk, fre e fr om fear of ranking. It
woul d be a sys tem that recog n izes differ-
enc es among pupils and differenc es among
teache rs.

The per for manc e of any component is to
be judge d in ter ms of its con tributio n to the
aim of the sys tem , not for its indivi d ual pro -
du ction or profit, nor for any other competi-
tive mea s ure. Some components may oper-
at e at a loss to themselves, for optimization
of the whole sys tem , in clu ding the compo -
nents that take a los s.

It wou ld be poor management, for exa m-

ple, to pur c h ase mat e ria ls and ser vic e at low-
est price, or to maxim ize sales, or to min i-
mize cos t of manufacture or to min imize
cos t of inco m ing sup pli ers, wit hou t taking
in t o accou nt the effect on other stage s of
production and sales.

It wou ld be poor management to save
money on trave lli ng expenses wit hou t regard
to the phy sical wel lness of the trave lle rs.
Fo r ex ample, it wou ld be bad management
to save $138 on a nig ht rat e fo r transporta-
tion, whi c h woul d fo rce the trave lle r to be
up mos t of the night to take advant age of
the reduced rate, but unfit for duty nex t day
(actual exa mple) . It mig ht be better for the
trave l department to ensure, at whateve r
cos t, that the trave lle r ar riv es ale rt and wel l.

Any sys tem that res ult s in a win -lo se
st ructure is suboptimized.

Optimizi ng a sys tem shoul d be the basis
fo r nego tiation bet ween any two people, be-
tween div isi ons , between union and man-
ag ement, bet ween competito rs, bet ween
coun tries. Eve rybody wou ld gain.

Examples of suboptimization in the man-
ag ement of people, cau sing los s es unknow n
and unknowa ble:

• The mer it sys tem (actually dest royer of in-
tr insic motiv ation. Empha sis is on rank,
not on the work).

• Grading in school , fr om toddle rs on up
throug h the unive rsity.

• MBO (ma n agement by obj ectiv e) and
MBIR (m anagement by imposit ion of res ult s).

• Incentiv e pay.

• Bu sin ess pla ns, each divi sio n with its own
busi nes s plan, not coordin ated towards an
aim.

• Wo rk standards for produ ction; quotas for
sales. Quotas for accid e n t s and bre a kdowns.

• Competit ion for share of marke t.

• Barrie rs to trade.

• Anybody, team , divi sio n, est ablis hment
(m anagement, union) gou ging the othe r in
nego tiation.

Fo rtunately, pre cis e optimization is not nec-
es sary. One need only to come clo se to op-
timization. As a matt e r of fact, precis e opti-
mization wou ld be diffic ult to defi ne. The

lo ss fun ction of custome rs wil l ap ply (as
em pha sized by Tenichi Tag uchi). The los s
function to custome rs wil l be at the bottom
(m inimu m lo ss) a parabol a. Cur ve and
ho rizon tal tange n t are for practical purposes
coin cid e n t ov er a sho rt range. One may
move away a sho rt dis tanc e along the curve
in eit her direction from the optimum , but
rise only an imperceptib le dis tanc e.

Theory of var iat ion (statist ical theory)

1. Some unde rst anding of variation, inclu d-
ing appre ciation of a stable sys tem , and
so m e un d erstanding of speci al cau ses
and com mon cau ses of variation, is es-
sentia l fo r ma n agi ng a sys tem , in clu ding
le ading people.

2. Variation the re wil l always be, bet ween
people, in output, in ser vic e, in produ ct.
What is the variation trying to tel l us
abou t a process, and about the people
that wor k in it?

3. Unde rst anding of the capability of a pro -
cess. When do data indicate that a pro -
cess is stable? The dist rib u tio n of the
ou tput of a stable sys tem is pre dictable
with a hig h degree of belief. A proces s
that is stable, in the stat e of statis ti c a l
cont rol , ha s a defi nable cap ability.

4. The lea de rship of people (ma n age r, lea -
de r, super vis or, teache r) is entirely differ-
ent in the two stat es, stable and uns table.
Conf usi on bet ween the two stat es lea ds
to calamity.

5. Knowledge abou t the different sou rces of
un cer tain ty in the sys tem of mea s ure -
ment. Is the sys tem of mea s urement
st able, in statis ti c a l cont rol?

6. The re are two mist akes in att emp t s to
im prove a process, bot h cos tly :

Mistake 1. To tre at as a speci al cau se
any outco m e, any fau lt, complaint, mis -
take, bre a kdown, accid e n t, sho r age, when
actually it came from com mon cau ses
(tamper ing).

Mistake 2. To att rib u t e to com mon cau -
ses any outco m e, any fau lt, complaint,
mist ake, bre a kdown, accid e n t, sho rtage,
when actually it came from a speci al
caus e.

7. Knowledge of procedure s aime d at
minimu m econ omic los s fr om thes e two
mist akes (Sh ewhar t cont rol charts) .

8. Knowledge abou t in teractio n of forces.
Interactio n may rei n force effor ts, or it
may nul lify effor ts. Effect of the sys tem
on the per for manc e of people. Know-
le dge of dependenc e and int e r depen-
denc e among people, groups, divi sio ns,
co mpanies, and cou ntr ies.

9. Unde rst anding of the distin ction be-
tween enume r ative studies and analytic
proble ms. An enume r ative study produ -
ces infor mation abou t a frame. The
theory of sampling and desig n of exper i-

A business is not merely an
or ganization chart, all de-

partments str ivi ng for indi-
vi du a l go a ls (sale s, profit,
produc tiv ity). It is a net-

wo rk of people, mat erials,
methods, equ ipment, all

wo rking in sup por t of each
other for the common aim.
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9. ments are for enume r ative studies. The
U. S. Census is an enume r ative study.
An othe r ex ample is a shiplo ad of iron
ore. Buyer and sel ler need to know
how much iron is in the ore on board .
The int e rpret ation of res ult s of a test or
ex per iment is something els e. It is pre -
diction that a speci fi c change in a pro -
cess or procedure wil l be a wis e choic e,
or that no change wou ld be better.
Either way, the choic e is pre diction.
This is known as an analytic problem .

10 . Know ledge abou t lo ss fun ction s in rela -
tion to optim ization of per for manc e of a
syst em. Whi c h qu ali ty charact e ris ti c
ha s the steepest los s function and is,
henc e, mos t cr iti c a l fo r ma n agement to
wo rk on?

11 . Know ledge abou t the los s es that come
fr om unfor tun ate successiv e ap plication
of random forces or random change s
that may indivi d ually be unimpor tant.
Examples:

• Wo rke r train ing wor ker in successio n.

• Executiv es wor king wit h best effor ts
on poli cy, but withou t guid a n ce of
profou nd knowledge.

• Commit tees, in indust ry, edu cation and
gove rnm e n t, wor king wit hou t guid -
anc e of profo und knowledge.

12. Enlargement of a co mmitt e e does not
ne c essarily improve the res ult s of the
ef for ts of the com mitt e e. Enlargement
of a com mitt e e is not a way to ac-
qu ire profo und knowledge. Corol larie s
of this theorem are frig htening.

13. As a  good rule, profo und knowledge
mu s t co m e fr om the outsi de and by in-
vitation. Profo und knowledge cannot be
fo rced on to any body.

Theory of knowledge

1. Any ration a l plan, howeve r si mple, re-
qu ire s prediction con cer ning con d ition s,
behaviour, comparison of per for manc e
of each of two procedure s or mat e ria ls.

Fo r ex ample, how wil l I go home this
ev ening? I predict that my automobile
will star t up and run satisfact orily, and
I pla n accordingly. Or I pre dict that the
bus wil l co m e, or the train.

Or, I wil l contin ue to use Met hod A,
and not change to Met hod B becaus e,
at this moment, evi denc e that Method
B wil l be dependably better in the fu-
ture is not convi nci ng.

2. A st atement devo id of pre diction or ex-
planation of past eve n t s is no hel p in
ma n agi ng a sys tem .

3. Wit hou t theory, the re is not hing to mo-

dify or to learn by comparison wit h
ex per ienc e.

4. Int e rpret ation of dat a fr om a test or ex-
periment is pre diction – what wil l hap-
pen on appli c ation of the con clu sio ns or
re commendation s that are drawn from
a test or exper iment? This pre diction
will depend largely on knowledge of the
subj ect matt e r. It is only in the stat e of
st atis ti c a l cont rol that statis ti c a l theory
aids pre diction.

5. An exa mple is no hel p in management
unle ss studied with the aid of theor y.
To copy an exa mple of success, wit hou t
un d erstanding it wit h the aid of theor y,
may lea d to disa ster.

6. Com mun i c ation and negotiation (as be-
tween custome r and sup pli er, bet ween
ma n agement and union, bet ween cou n-
tr ies) requi re s , fo r optimization, opera -
tion a l defin ition s.

7. No number of exa mples establi shes a
theory, yet a single unexp lain ed failu r e
of a theor y requ ire s modific ation or
ev en abandonm e n t of the theor y.

8. The re is no true value of any charact e r-
is ti c, state, or con d ition that is defi ned
in ter ms of mea s urement or obs ervation.
Change of procedure for mea s urement
or obs ervation produ c es a new number.

9. The re is no such thing as a  fact con cer-
ning an empir ical obs ervation. Any two
people may hav e different idea s abou t
what is impor tant to know about any
ev ent.

Knowle dge of psycho l ogy

1. Psychology helps us to unde rst and peo -
ple, int e r actio ns bet ween people and cir-
cumstanc es, in teractio n between teache r
and pupil, interactio ns bet ween a lea de r
and his people and any sys tem of man -
ag ement.

2. People are different from one another.
A lea de r mu s t be aware of thes e differ-
enc es, and use them to optim ize eve ry-
body’s abilit ies and incli nation s. Ma n-
ag ement of indust ry, edu cation and
gove rnm e n t operate today unde r the
supposit ion that all people are ali ke.

3. People learn in different ways , and at
different speeds. Some learn best by
re ading, some by lis tening, some by
wa tching picture s , stil l or mov ing, some
by wat ching someon e do it.

4. A le ade r, by vir tue of his author ity, has
oblig a t ion to make change s in the sys -
tem of management that wil l br ing im-
prov ement.

5. The re is int rin sic motiv ation, ext rin sic

mo tiv ation and ove rju s tific ation.

People are bor n with a need for rela -
tion s hips wit h ot he r people, and wit h
ne e d to be lov ed and esteeme d by
ot he rs. The re is an innat e ne e d fo r self-
est e em and respect.

Ci r c umstanc es prov ide some people wit h
dignity and self-est e em. Circumstanc es
deny other people thes e advant age s.

Ma n agement that denies to their em-
plo yees dig n ity and self-est e em wil l
sm other int rin sic motiv ation.

Some ext rin sic motiv ato rs rob emplo y-
plo yees of dig n ity and of self-est e em.
If, for hig her pay or for hig her rating, I
do what I know to be wrong, I am rob -
bed of dig n ity and self-est e em.

No one, chil d or other, can enjo y le arning
if he must con stantly be con cer ned about
gr a ding and gol d st ars for his per for manc e,
or about rating on the job. Our edu cation a l
syst em wou ld be improve d im mea s urably
by aboli shing the grading sys tem .

One is bor n with a natur al incli nation to
le arn and to be innov ative. One inher its a
right to enj oy his wor k. Psychology helps
us to nurture and pre ser ve thes e posit ive in-
nate att rib u t es of people.

Extr insic motiv ation is submissio n to ex-
ter nal forces that neutrali ze int rin sic motiv a-
tion. Pay is not a motiv ato r. Unde r ex trinsic
mo tiv ation, learning and joy in learning in

school are subme rge d in order to cap ture top
gr a des. On the job, joy in wor k, and inno-
vation, become secon d ary to a good rating.
Un d er ext rin sic motiv ation, one is ruled by
ex ter nal forces. He tr ies to avo id pun ish-
ment. He knows no joy in learning. Ext rin-
si c mo tiv ation is a zero-defect ment ality.

Re mov a l of a dem otivato r does not cre ate
mo tiv ation.

Overju s tific ation comes from fau lty reward
syst ems. Ove rju s tific ation is resig n ation to
ou tsi de forces. It cou ld be mon etary reward
to somebody, or a prize, for an act or
achiev ement that he did for she e r plea s ure
and self-satisfactio n. The res ult of reward
un d er thes e condition s is to throttle repeti-
tion: he wil l lo se int e rest in such pursuit s.

Mo net ary reward unde r su ch con d ition s is
a way out for manage rs that do not unde r-
st and how to manage intr insic motiv ation.

De ming, based in Washingt on, D.C., is a
world-renowned qua lity exper t wh o has
been calle d th e fa th er of the third wave of
th e In dustr ial Rev olu tion. A consulta nt fo r
40 years, he is cre dit ed wit h re volu tionizing
th e Ja panese manufacturing industr y after
Wo rld War II. He is the author of sever al
books and 170 paper s.
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The foregoi ng three pag es con tain much to eng age the rea de r; not able ins tanc es are reprint e d below in the order they appear.

* If psych ologi sts under sto od var iation, they cou ld no longer par ticip ate in con tinua l re finem ents of instrumen t s fo r ra ting peop le.

(page HL96.1)

* A manag er, in the role of leader of peop le, must have som e knowle dge of var iation and of psych ology.

* Ma nag ing a sys te m is act i on based on pre diction.

* Assis t ance to sys te matic learning is a speci alty of the sta tis ticia n.

* St atist i cia n s that under sta n d th eir uniqu e role will no longer tea ch tes t s of sign ifican ce, tes t s of hyp oth esi s, chi-squ are d.

* If economis t s under sto od the theor y of a sys te m and the role of coopera tion in opt imization, they wou ld no longer tea ch
and pre ach salva tion throu gh adver sar ial com petition.

* The theor y of knowle dge hel ps us to under sta n d that manag ement in any form is pre diction.

* Ma nag ement acts on a cau sal sys te m, and on chang es in the cau ses .

* A sys te m is a ser ies of fun ctions or act ivit ies (subpro ces ses, stage s – her eafter com pon ents) wit hin an organization that wor k
toge ther for the aim of the organization.

* The gre ater the inter dep enden ce among com pon ents, the gre ater the nee d fo r co mmu nication and coopera tion among them.

* The aim of the sys te m mu st be cle ar to ever yon e in the sys te m. Wit hou t an aim, there is no sys te m. The aim is a value judg ement.

* Ma nag ement’s res pon sibility is to str ive tow ard opt imization of the sys te m, and to kee p it opt imized over time.

* Any sys te m needs gui dan ce fro m th e ou tsi de. (page HL96.2)

* The perfo rmance of any com pon ent is to be judge d in terms of its con tribution to the aim of the sys te m, not for its individ-
ua l pr oduct i on or profit , nor for any oth er com petitive mea sure.

* Any sys te m that res ults in a win-lose structure is subopti mized .

* So me under sta n ding of var iation, includi ng appre c iation of a sta b le sys te m, and som e under sta n ding of speci al cau ses and
co mmon cau ses of var iation, is essen tia l fo r managi ng a sys te m, includi ng lea ding peop le.

* Un der sta n ding of the dis tin ction between enumer ative studies and analyt i c pr oblems.

* Knowle dge about the los ses that com e from unfor tunate successive app lication of random for ces or random chang es that
may individua lly be uni m por tant. (page HL96.3)

* Enlargem ent of a committee does not necessar ily improve the res ults of the effor ts of the committee.

* It is only in the sta te of sta tis tical con trol that sta tis tical theor y ai ds pre diction.

* Ther e is no true value of any chara cterist i c, sta te, or con dit i on that is defined in terms of mea surem ent or obser vation.

* Ther e is no such thing as a fact con cer ning an empir ica l ob ser vation.

* Ther e is intrinsic mot ivation, extrinsic mot ivation and overjustification.

* Our educa tional sys te m woul d be improve d immeasurably by aboli s hing the gra ding sys te m.

* Pa y is not a mot ivator.

* Re mov al of a demot ivator does not cre ate mot ivation.

It is cur iou s that, in Poi nt 1 in the middle colum n on the lowe r half of pag e HL96.3 (and in three earli er places) , Deming
us es ‘i nteractio n’ in its non-statis ti c a l sens e. See als o St atis ti c a l Highlig ht #91, pag es HL91.1 4 and HL91. 3.

There is a seg m e n t abou t Deming’s quali ty improve ment philo s ophy lat e in Progr am 18 of Ag a inst All Odds: Inside Sta tis-
tics, tit led The Sample Mea n and Con trol Charts, whi c h in clu des footage of Dem ing himself. His rem arks in this seg m e n t are:

• My aim is tra n sfo rmation of America n style of manag ement – it’ ll have to tak e place and com panies that don’t mak e th e
change in style will not be her e in a few years.

• I tol d th e Ja nanese that they wou ld capture mar ket s within five years the world over, that they wou ld tak e th eir pla ce along
si de the pro sperous nations. They have don e it! They have don e it! I wa s th e on ly man in Japan in 1950 that bel ieved it
but I beli eve d it and I kne w it – it has com e abou t.

• An d do you know that? Do you know that? On what basis do you know that? Why do you tak e th e 50 per cen t and do
anyt hing, why don’t you put it in the waste basket where it bel ong s .

• Im prove d qu ali ty autom atically improves pro ductivity. You capture the mar ket wit h lo wer price and better qua lity. You sta y
in busin ess and you provi de job s. So simple.

This 26-part vid eo ser ies is Ag a inst All Odds * "Los t " Annenber g Se rie s.

Deming’s quali ty improve ment philo s ophy (as des cribed in Fig ure s 11 . 10a, 11.1 0b and Ag a inst All Odds Prog ram 18) and that of
Philip Crosb y des cribed in Qu ali ty Man (s ee Fig ure 11.9a in the STAT 221 Cou rse Mat e ria ls) make an int e resting comparison.

1996 -04 -20 (cont inued )



Un ive rsity of Wat e r loo W. H. Che rry

#HL96.5[St atistical Highlight #96]
__________________
__________________

STATISTICS and STATISTICAL METHODS: The Deming Philosophy (continue d 2)

EM9361: The Globe and Mail, December 28, 1993, page B10

DEMING AND QUALITY: 14 steps to succe ss
W. Edwards Dem ing, who died this mon th at 93, was the pio neer of
the quali ty mov ement that has swe pt glo bal busin ess ove r the past
40 years. His first conve rts were the Jap anese, who built their pos t-
war economic rev ival on his idea s. Mr. Dem ing’s approach is sum -
me d up in his much-quot e d "1 4 poin t s to successful management";

1. Cre ate con stanc y of purpose for con tin ual improve ment of
products and ser vic es.

2. Ado pt the new philo s ophy cre ated in Jap an. Don’t accep t poor
wo rkmanship and poor ser vic e.

3. Cea s e dependenc e on mass inspectio n. Don’t spend mon ey on
in specting produ cts coming off the assemb ly lin e but ins tea d spend
money improvi ng the process.

4. End the awarding of lowe s t-tende r cont r act s , which gen erally
delive r poor quali ty. Ins tea d, requi re mea s ure s of quali ty and get the
best price throug h a single sup pli er in a long-ter m cont r act.

5. Improve con stantly and forev er eve ry process for pla nning, pro -
du ction and ser vic e.

6. Ins titute moder n methods of train ing. Train wor kers for mally
and the rig ht way, rat her than by word of mou t h.

7. Ado pt and ins titute lea de rship. Manage rs shoul dn’t tel l people

what to do but be the re to hel p them do a better job.

8. Drive out fear wit h ef fective two -way com mun i c ation. For
bett e r qu ali ty and produ ctivity, emplo yees shoul d not be afr aid to
ask que s tion s.

9. Bre a k down bar rie rs bet ween dep artments and staff are as.
Too often, emplo yees compete with each other rather than work for
the com mon good.

10 . Elim inate sloga ns and exh ortation s. They nev er wor k. Let
people put up their own sloga ns.

11 . Elim inate quotas and nume rical targe ts. Sub stitute aid and
help f ul le ade rship.

12. Rem ove bar rie rs to pride of wor kma nship, inclu ding annual
ap prais a ls and management by obj ectiv es. People want to do a good
jo b.

13. Encou rag e education and self-improve ment for eve ryone, in-
cluding management.

14 . Defin e to p ma n agement’s per man ent co mmitment to eve r-im-
prov ing quality and produ ctivity, and its oblig a t ion to implem e n t all
thes e prin ciples.

Mo re det ailed wording of the 14 poi nts and othe r infor mation is:

W. EDWARDS DEMING

A THEORY FOR MANAG EME NT

TRANSFORMATION THROUGH APPLICATION

OF THE FOURTEEN POINTS

1. Cre ate con stanc y of purpose toward improve ment of produ cts
and ser vic es, with the aim to become competitive and to stay in
busi nes s, and to provi de jobs.

2. Ado pt the new philo s ophy. We are in a new economic age.
We s ter n ma n agement must awa ken to the challenge, must learn their
re sponsib i lit ies, and take on lea de rship for change.

3. Cea s e dependenc e on inspection to achieve quali ty. Eli min ate
the need for inspectio n on a mass basis by building quality into the
product in the first place.

4. End the practic e of awarding busin ess on the basis of price tag.
Inst ea d, min imize tot al cos t. Mov e toward a single sup pli er for any
on e it em on a long-ter m rela t ion s hip of loyalty and trust.

5. Improve con stantly and forev er the sys tem of produ ction and
se rvi ce to improve quali ty and produ ctivity, and thu s cons tantly de-
crea s e cos t s.

6. Ins titute train ing on the job.

7. Ins titute lea de rship (se e poin t 12). The aim of lea de rship shoul d
be to hel p people and machin es and gadge ts do a better job. Lea d-
ership of management is in need of ove rhaul , as wel l as lea de rship
of produ ction wor kers.

8. Drive out fear so that eve ryone may wor k ef fective ly fo r the
co mpany.

9. Bre a k down bar rie rs bet ween dep artments. People in res earch ,
desig n, sales, and produ ction must work as a team to fores ee prob-
le ms of produ ction and in use that may be encou ntered with the
product or ser vic e.

10 . Elim inate sloga ns, exh ortation s and targe ts for the wor k fo rce
asking for zero defects and new lev els of produ ctivity.

11 a. Eli min ate wor k st andards (quot as) on the facto ry floor. Sub-
stitute lea de rship.

11 b. Eli min ate management by obj ectiv e. Elim inate management
by numbers, nume rical goa ls. Sub stitute lea de rship.

12a. Rem ove bar rie rs that rob the hour ly wor ker of his rig ht to
prid e of wor kma nship. The responsib i lity of super vis ors must be
change d fr om she e r numbers to quali ty.

12b. Rem ove bar rie rs that rob people in management and in eng i-
ne e ring of their rig ht to pride of wor kma nship. This means, in ter
alia, aboli shment of the annu al or mer it rating and of management
by obj ectiv e, ma n agement by the numbers.

13. Ins titute a vig orous progr am of edu cation and self-improve-
ment.

14 . Put eve rybody in the company to wor k to accomplis h the
transfo rmation. The transfo rmation is eve rybody’s job.

DISE ASES THAT STA ND IN THE WAY

OF THE TRANSFORMATION

1. Lack of con stanc y of purpose to pla n product and ser vic e that
will have a marke t and keep the company in busin ess, and provi de
jo b s.

2. Emphasis on sho rt-ter m profits, sho rt-ter m thinkimg (ju s t the
opposit e of con stanc y of purpose to stay in busin ess), fed by fear of
unf rie n dly takeove r, and by push from banke rs and owners for div i-
dends.

3. Personal rev i ew sys tem , or evaluation of per for manc e, mer it
rating, annual rev i ew, or annual apprais a l, by whateve r name, for
people in management, the effects of whi c h are dev est ating. Man-
ag ement by obj ectiv es, on a go, no-go basis , withou t a met hod for
accomplis hment of the obj ectiv es, is the same thing by another
name. Management by fear wou ld stil l be bett e r.

4. Mobility of management job hoppi ng.

5. Use of visib le figure s only for management, wit h li ttle or no
consid eration of figure s that are unknow n or unknowa ble.

6. Exc essiv e me dical cos t s.

7. Exc essiv e cos t s of liability, fuelled by lawye rs that wor k on con-
tinge n cy fees.
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The obituar y of W. Edwards Dem ing is reprint e d in this Highlig ht #96 to provi de backg rou nd for a person who has had a
subs tantia l influe n ce on the quali ty mov ement. For fur the r infor mation, see the book: Deming, W. E.: Ou t of the Crisi s.
Ma s sachu setts Ins titute of Technol ogy Cent e r fo r Ad v a n ced Eng ine e ring Study, Cambr idge, Mass., 1986. A sh ort seque n ce on
Dr. Dem ing als o ap pears in Ag a inst All Odds: Inside Sta tis tics, Progr am 18 , The Sample Mea n and Con trol Charts – see the
lowe r half of pag e HL96.4.

EM9360: The Globe and Mail, December 21, 1993, page C6

Qual ity expert helped Jap an reb uild
BY JOHN HOLUSHA
Ne w Yo rk Times Ser vice

W. Edwards Dem ing, an exper t on quali ty in
ma n ufactur ing who helped Jap an reb uil d it s
sh att e red indust rie s after the Secon d Wo r ld
War and urged U.S. corporation s to tre at
thei r wo rke rs as associat es rat her than ad-
ve rsaries, died early yest e r day at his home
in Washington. He was 93.

Althou gh he was ill wit h canc e r in recent
ye ars, he con tin ued to wor k, con ducting the
la st of his fou r-day sem inars on quali ty
ma n agement in the Los Ang eles are a fr om
Dec. 7 throug h Dec. 10.

His theor ies were base d on the premise
that mos t product defects res ult e d fr om
ma n agement sho rtcoming s rather than care -
le ss wor kers, and that inspectio n after the
fact was infer ior to desig n ing processes that
woul d produce better quali ty.

He argue d that enlis ting the effor ts of
willing wor kers to do things pro perly the
first tim e and giv ing them the rig ht tools
we re the real secret s of improvi ng quali ty –
not teams of inspect ors.

He was an obs cure statis ti cia n in the
Un ited States in 1950 when he was aske d
by some Jap anese indust ria l le ade rs, base d
on his war tim e re search , to delive r a ser ies
of lecture s on his quali ty-con trol principles.

He and his mes sage were eag erly em-
braced by the Jap anese, who believe d that,
withou t ma ny natur al resou rces or a col o nia l
em pire, they wou ld prosper only if they
coul d sell produ cts on world marke ts.

His success in Jap an made him the lea de r
of a gene r ation of specia lis t s on produ ct du-
rability and reliability who were then sou ght

by U.S. companies trying to cat ch up to
Asia n co mpetito rs. But his ren own in the
Un ited States nev er mat che d the success he
achiev ed in Jap an.

After the appli c ation of his met hods
brou ght eno rmous com me rcia l su ccess to
so m e Ja pan es e co mpanies, the Jap anese cre-
at e d a Dem ing Prize for companies that
ma de str iking advanc es in quali ty.

Wil lia m Edwards Dem ing was bor n on Oct.
14 , 1900, in Sioux City, Iowa, and studie d en -
gi neer ing at the Unive rsity of Wyoming in
Laramie. He lat e r earned a master’s deg ree
in mat hem ati cs and phy sics from the Unive r-
sity of Col orado and was awarded a docto r-
at e in phy sics from Yale Unive rsity in 1928.

He use d the lat e r ye ars of his long career
to try to refor m U. S. management, for con-
si derable fees, sometimes as much as
$100,000 a year from a single cli ent.

He delig hted in tel ling corporate chieftain s
who aske d him to hel p solve a company’s
proble ms that they were a sig n ific a n t part of
the problem .

Althou gh the core of his met hod to im-
prov e qu ali ty was the use of statis ti cs to de-
tect flaw s in produ ction processes, he deve l-
oped a broa der management philo s ophy that
em pha sized empowe ring wor kers and using
co -operative approaches to sol ving problems.

He den oun ced management procedure s
su ch as produ ction quotas, per for manc e rat-
ings and indivi d ual bon u ses, sayi ng they
we re inherently unfair and detr iment al to
qu ali ty. He said custome rs wou ld get better
products and ser vic es when workers were
encou rag ed to use their minds as wel l as
thei r hands on the job.

His blu nt approach offende d ma ny exe cu-
tive s , who tur ned els ewhe re for advi ce. Yet
so m e co mpanies, inclu ding Ford Moto r Co.
and Xerox Corp., sent hun dre ds of their top
leve l ma n age rs to his lecture s and sem inars.

One of the first large U.S. corporation s to
se ek his assis tanc e wa s Fo r d, whose offi-
ci als broug ht him to their headquarters in
Dearborn, Mich., in 1981, when the com-
pany’s sales were falter ing and it was losing
hu ndreds of mil lio ns of dol lars.

Executiv es were expecting a sli ck pre sen-
tation on trick s to improve quali ty. Mr.
Deming, ins tea d, insis ted on que s tion ing the
co mpany’s cul ture and management philo s o-
phy. Eig hty-five per cent of quali ty prob-
le ms, he told them, are the res ult of man-
ag ement errors.

After Ford act e d upon his philo s ophy and
it s su ccess became obvious, dema n d fo r his
se rvi ces grew. He kep t his cli ent lis t sh ort
and ref use d to have any thing to do wit h
co mpanies not wil ling to make top exe cu-
tive s av a ila ble to him .

Among the companies that tur ned to Mr.
Deming and his dis ciples were Dow Chemi-
cal, Proct e r & Gamble, Ame rican Telephone
& Teleg raph and The New Yor k Times.

Un like other quali ty exper ts, such as
Jo seph Jur an and Philip Crosb y, Mr. Dem ing
neve r built a for mal organization. He con-
tin ued to wor k as a sol o practition er out of
an offic e in the basement of his modest
home in Washington.

His first wife, Agn es, died many years
ag o. His secon d wife, Lol a, die d in 1986.
He leave s two daug hters, five grandchil dre n
and three gre at-grandchil dre n.

The article EM9360 reprint e d abov e in this Highlig ht #96 is als o us ed in Fig ure 11.1 0a of the STAT 221 Cou rse Mat e ria ls.
Othe r ar ticle s relevant to the Dem ing philo s ophy are reprint e d in Fig ure s 11 . 10c and 11.1 0d.
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