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Eouomie decelopment, ws owe hoow 17 from the totusirial )y
developed 1ot ries . hus heesn cectred on the concept  of guani ity
o manula tured prodin o~ and sersrces, 1t 34 quite usaal that we
Judge the development ol u conntiy by, e,g,, the nunher of private
sutor- ar~ per 1000 jihabitant <,

The question, hawerer, as 10 winet kind «f motor «Ars they po:<ess.
te net tuken tiite socount, vetr 1s the oue as to theirr aves,

Very muny ~'atistical datn ave availuble abont the nusher of
hourea il au meveral counries. the guality of these linunes
deer L@t eiter 'he pritare,

Beotiomic *liceories huve trted ‘o formulate baws descrthing the
cuslomer’'s deci-don to buy or uer te huy o given wrtbelde, By
these Jawx 1ake the Torm of u “demaud lfurction” showing he
quantity - ald the gquant ity enly - of u certain produc® ‘o o

sold us u functiun ol price

This preponderance uf quatlity in economv is not just an arcident,
bul the necessary result of the way dn wvhich moderi dmius=try has
grown,

Profit-maximining activities of the entrepencur tended 1avirds

an ever-growing velume of the manufacture of srandardined products,
which was mude ponxible by the technelegical innovations of the
deviwien of labour, and, consequently, wechanisation, At the sume
time this» mechanisation resulted iu nn enermous growth of the
productivity of lubour, se that the selling price of the predu ts
could decrease, and this, of coeurse, was uecessary in ordep to
attain an extonnion of the wsarket vitheut which the increased
production pessibilities could net huve been realined

Ko preduction can exist without consumpiion; mass 'roduett.n Jccdl
!l!» conau-'tton.v
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-, The quunt i iutive ecanomy . conrerned enly with 1aising the volume
- ol prodaction snd cousamprion hy loweriag casts and prices could,
y of vourse, be quite ~ati=fied with un econem:: theery which wan
centred aronnd the model o! the demund function. in which theory

quality conscderations Lai ue place, But. an talfilbing its

Quantata ave tush, andustry undermined its own hasis, High
Busa-conaumprion lesdes to ~uturation effects, Phe marhet cannot

aciep' the ever-grewing »tipam of products,

1t 3r an this situstion ithat quality in rthe interest of preiucer
and consumer. and of the whole society, becomes more and mere

important ,

The ppperopance of quality CON-iounigns

A» masw preduction continuned its expansion and the problems
of masrs dintributivn received greater sttention, it gradually
became clewr that et euly the retuil price, but especially
(in view of the rising presperi‘'y) the quality of the preduct
voRld be a docinive factor in the successful {nvasien of a
prraanent market,

The manufacturer began to fiod that his custemers boiame
increusiagly powerful, difficul. and critical a» presperity
continsed fi~ udvance. The poo: man required more, the prosperous
conwuser temanied hetter good-,

In erder te maintain his competitive position mud expand hin
marke! witheut endangering it. the manufacturer had 1o try and
rentrict the aumber of custemer complaints to a minimum, In
additien, the preducts eften became more complex and called for
greatdr precivion and accuracy,

Alse the grewing network of ancillary industries (i.e. specialized
facteries making cempenents to be ansemdled in swother plent)
‘necessitated a wore intensive control of quality in erder te set
up sound metheds for cerreet [it,

Thus, thn:o existed varieus isportant r.ﬁcuﬁ for the manufacturers
to pay greater attention te the quality of thetr preducts, Thise
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attention had to be directed <imultaneou-ly to the pavchase and
arvivil of rus moterval cupplivs.  emp-manntactured and fina <hed
productn to ohtuin move reliable point« of departure. to produnetion,
to reduce waste, repaive and customer compluinta, «id to sales te

stimmlate the market,

Originally, Ui sanufacturer carried out ancidental checks on oue

ef the pl"ulhu‘t.p. chosen lmphni.srdl\'. tie order to seer whether 1t
sutirired the gnality requivemcats, This method failed to provide
round guarantess with regavd "o guality, nowever, (ustomer complaints
often gave rise to couniderahle repair cuat<i when no complaints were
made even groater damage wux -omet 1mer caveed through loss of

dvedwill and drappiug sales figure-,

Figure | No fuspection vr s idental inepertion
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The maufacturer new lud to chaose hetween dismsntinfiod

EMs e with Al the S tendant cunta, or an cxpen-ive 100 per
Cent, anspectian, n oseme dudostries suel - the reoady -made
clothing tndo Ty an me st cauntite~, ‘hi- [0 per cear . fioal
bnepection o vartnadldy the ondy form of cantrol at the time

of writiag, Vo et ficien 100 per ceat o ool anepedtinn which
tlearlv distingarshen gund products frum Jefertive guer 1x o
type of 1nepectron wiei complecely protecs, the cu tomes

¥

AgRIN-T recerving nhrntasfurtory produs tq

Piguie 2 i00 per cent, fina) tuspectian

- - e R w a A e

High cos’ «f dn-pection (meihiods not olways

applicable!, e customer compliint=, ne loss

wf dcodwill, 1o diepping of mule- figures
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O hendred per ceut final inspection presents certain
wasursountahie disadvantagen, however, This particularly
h,jppiﬁpc Lo these tests on specific properties which call

ai@.c the destruction of the product (destructive tests,

‘bosting fer useful life and resintance),
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Bat al-o an cares wheve the foal inspection 1o nat ol o destructive
nature, thi- metind pre-ents sciiows drawback«, An o matter of fact,
100 per cent, fraal inspection 15 w very castly procedmie. <inee the
goodx that are removed for testing purpases are frui-hed prodocts
which have gone thieugh ol the sometime~ very expensive ~tages of
maunfarture, Thas, the loeres tncurred by (he vrjection of fanished

proeduct s are of teun considerablr,

Irrespec tive of this economic drawhnch. 100 per cent, du-pertion
also pre<ents dimadvantages ol o technrcal udture, In practice.
thas type of tnspection har proved to be tar tram flawless,
Inspector< whe have to judge the <ame praduct dav after day hegin
te show < mptomm of fatigue and a rertusn "blindnes~ to Tanlt-",
Thus, certain products are allowed to pass which defanitely furl to

meet Lhe guality requircaents,

Figure 3 " 100 per cent, iu.-slw'um at criticul points
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High cost of inspection. ravings o munufactuiing vosts

Design

r\!

L]
| |
'
[ -

i




R PR

-t

These driwbacks - und ~pecially the firs1 meotioned - may be
obviuted hy thepecting not ouly the fini-hed product, bat alse
certain amporiawt intermediary operation-, Althengh by this
method the cost of ihepection will go up, the munufaeturing
costs will he reduced 'u such un extent, thut the total cost
price of the praduct - 1,0, the cust peice per gaod guality
product delivered - is liabhle to decrease con-aderahly, Thas,
fur example tonndry casting will he “uhjected to inpectivn
immediately aftev casting, and vat when all the suhsoqnﬂnf

eutting operations have heen carvied out,

Frgure % Snnulingvxnevnrtnnn wt criticul poiunts and
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fggd«haek of 1nformst 1en
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with feed-back of

! i‘.‘m sompling ingpection
: ' inopostion infermation i
) ;

Savimg - en cost of inspection, reduction of coxts
of sales, customer complaints and repairs
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Alvheugh the applicatioy of PO pee erne , anspection to the o
tmportant apetatysaes vee bde cenrtiecable soving o s mancalae taeag
bt 00 s bl dee s gof o cano bt te o o adeat b ci e, rince it
farla to mubhe np ' 0 the drawhach peeented b Che bagh tus ol

tepectian, Buby 0w te-oner Yrom J00 per vert, ansipection Cu

sompling tnepection affer o ~utistartery <ol c1ou ta thie problem,
] .
Sempling tnepection 1 a far oy from the baprazand, nordentad

exaninution o) tie praperties al oo cangle Do hed product, Oue
con wnly cpeak a2t mamplang vieper e when mahe - of o prodee
care syslemationdly cepaented Tron e mandd ooy preseess
aceordiag ta a piredetermondd pline v order ta e te-ted e then
gquabity, In alditron, the ctenseogirnce whict may tesanls trom wrh

an daspection ~hould wl-o he prevron-ly <pecit e,

S.mpliug nspect 1on 1~ baspd oa the faci that, an arder to knaw
the prepecrties of a4 given senointtaring proce--, 11 s uet
necersary ‘o test eati cingle piece . hut only @ certain - otien
small - percentage o the prodiuction, Lns = ~vmrbar ta the
procedure tu he adopted when the individoul varvations withiw g
g1ven spreies ol p“ml ov antmal e determined: ane o catg and mas

be sativtind with the study of a Lemived vambrr of specimens<, It

therofore. havdly amazing that the sampling jo~peciing of montactnring

proc»num wax cuirvaied ot by the ~ame methodr whiieh had alveady been

spplied 1n Miolugy for ~everal decade Thus, <ampling rchemes marked

the mmtreduciion of statiatic- 1 indwary,

The application of ~umpling 1uspec don to the jooperties of induatial

products cngsed the necent to <hilt from the proitecting Innction o

8
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tuapertion (afegrarding agarust the delivery uf defective products)

to the signalizing fanction (prm‘ndin‘ infermat ion r.urvrning)_ﬂw

quality of the producta},

w

. S e

It was iu the uature ot thing= that the informaiion ehtained on the

(:lli:y of the products would be used for making changes in the
production process, At present, sumpling inspection registering the
eifect of an operation -lqrﬂ-s ar a tool for the reudjustment of

machinery, appuratus, cmd -o-«nnwa even of the people whe carry
out the operation. The Anifgrmativn acquired from the eperation in

P o g,
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fe! back tn the uprration proper. tii- precentang the  anifact pe o
defective producte, umlaiy conte | whieh, oo lar, bad ool plaved o
coaparst 1vely pasnive role wonx tpansformed by 1his foed-haekh te hiigue

inte 8 form of actave process (ot |,

The develuprent o proccas routre! netho s hetee o 15 v Aars %0 @l
1950 10 perlapn the ment impori@t oo taibutaey Wl by 1ut o<1y al
statisticcans towards the svsternt o improvoment ot 1le ol o4
trdustrial prodores,

The shavee@entjones feed-bach of tuspectoon date ter the parpose o
Pr-adjusting nales ot possihie 10 get the mont ot b @ e L lbere
Sre s1tultions, however, 10 whieh the drectepaney hotwren i po rfor: anee
of the sachiine and the extnbl ahed qual. bty leved of the praonct 1e fo
great, Re-adiustment alone wil) ot <ubfrere here, In sweh t@eve, the
Inspretion renalts sheald he fed baekh o 8 simge whieh proovdes e
production, 1., the design =18ge, The desigu muet he niapted 1o vne
pesrthilaitrier of 1 he pProdaction procere, unlven one saeieeds 0 bridgaing
the gap by hanginyg the instaliation, This type ol @cting 1 n<nm! by
inporstble Iin the <hoartetern,

e w @ -n - o

mnu ﬁ‘rn-crd tn !ra.l»n!iun

— e . e - .-

- - - ol ol -

Porthew pedustion of soc: of tanpsetion, winini otien of
eests of vasle, sustousr complitats snd sepaive

/

gwagmixuﬁmﬁma - e e i o e s s e et

Figuve, 9 g:nhng mlr-c-cl-n at criticel port-, fre!-haek »i information,
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tecinre e a o e e b el te wperate ta b e ok

Yo it eme ot fo the 'u.u"c“l tealiaat el Ahe pra b o Lot e
vesenm, Do -vme 0V e -e guality 0 e brwe oo the pe i T
ol marketing avtavitae tead to ewrs e o bue cnt boenoe o vode by

wil the "mlen". Tles demap P el Uaremae !l gl e ¢ -ty he

focused uu ~nles, B 1mplie- endy 1Lt (Yere willd e bttt he o

Lo &= Cagne 'um’;'.onm b al e T a e u'g'qon\'rn_: [ Y I BY 'al viacy

‘l'. <t ds & -abe- by o makair 0 by Wi Yo r '!"ﬁ . Vi woy [
b brenee may 1 o emeitar- ) dead v a o we ) cmceived tpduo o val design,
1t earries the 1iterent dauger a! v cuwmercral gglhiag we 0 e ted

te the bud to-rte ot the gereral public und hased o tie e 1o end Jdra

that a product 1= o qualoty pradue: when 1t sells ea-tly,

Te optnton gatus gruand, however. that vhe re-pon ihabity af the ;;
'r-‘ufvn of imdustiral ma-- produits aad, on tne lang » e, aib=o ‘
splfcintere«t call Tur more than # me e ~lort 1eim 1nC1en-e nl ﬁ
prefites within the himit~ of dte luow, In industrtal coicle-, poople 1
are inereasingdy woehing up to the fuct v bussine=-e- with 4 ~bart- i;
term tande poliey quality is heyed 1o commerce, wherear 16 hucine ses i

with o lung-‘erm trade pulity commerce 1o heved to guality,




T B
ba

o

Dpgantzoton: §oa_quatit;

&
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~een, ta the e viamre wnd techanlagiral devel opment Caward< high
R mevuncampt tar, tes ctalbbased dnte thentie . movenent - anad

wrganisutian -,
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S uee qunlu\ .nnhh-n- [N ,ﬂmh:-vnuu pre-ened them-olve. 4w
probleas vancerning the nhservat s on and tonitol of M-~ phenamen |
Lt et napo oy that ey were taebled et the gad o

ctut 1114l toale, Muthoemat 1ol <ty 1.t (. aiied .nuht‘hllt" bl
proved themeefrves ahle 1., Cope wi bl b omy - phenamens v,
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bt whet cas an prtr sereatatae applications mathemat ool oo s
were Moctiy contrtned wath o the te<ting wfl <o pentilge Vypothe o,
applivation. 1 the cudistrinl Pield very <nan had to b odng e

o new factor, vazr, . tie dun-aderat ing i em-t

Arguiting muie wnnv lenge toguiding 4 prodw tiun proce-< ot o ln
of manufactiied prador te Ly ~tati<ticul mean- 1wy he st i

wildy ol the wdditiansl aticnledgr v 1o F@ae than 11§ wovth,

Tioar hulaw vy agRInt eded wtaer ol Rnowledyge coguired and -t
tucurrod var winly added 14 the bady ot <eieut ' Lir methads by the
development of uperntionn< resens i durrug World a1 11, Sinee 1hat

time, Npernatinue Becrarch (1he ~cavnce ! deet=ton=) tas 10l bnene e

wualdity contrunl 1n indw<tiy rurher ~trongly und this deve lup@ont i«

stall am ful) =wing, b

O the other hand. quality centrel 1n industry aust ehvinunis be
carciod sut by cuntrnlling penple., industrial systoms and 3
nanplfacturing erganisations, |t therelore becume tonnecied with
wvhat is generally ralled “acientific panagenent®, |t scquired an ¢
impartont plare in thonrion concerning the renning of industrial
firme, Be far, however. in the eyex of must nagagers quality
contrel bor Doon uo sere than just an officiont sothed of reodue i ng
he number of rejeeie and Lherofere of inereasing production in
the sense of guamtity,
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O1 <periral titerest a e the relatiensbipe- between guality contral

and industtial pearebhology . Bogratit depend- o prople’- actinne,
therr motivnt con becume- impartan® o0 the quality programme and
met vational re-wareh n oandoac iy hecome - oparsowt the bt
conttal pathayge,

Quality contrel 1ol tonnected with the contiol of technalegreal
proce-«e-, whaith o madety time- tends moae and mere Luwagtde
autemation, Quali’y contrel tharetore mane. n-o of tvheviet oo,
(the setenie of contral v en-maciane  yv=tea= ' aml ot metaolagy

(the <cr1ente ol sea-titement

Figure & The ploce ol l.olnlll‘ et tud o an the vauo vl s teneen

methemeticel
formelism

motheometice!

stetistics

contrel of optimisetion
presesses ond procedures
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P owe mease by “aanve o e Taot 00 o v 0t b e Ve

miad- ab 0 o grevg ot prople 1a omuel o war that they o Langer ook
at .t v one ot a owamber o pocsibibe aavs o de e the aal explon

the sead plenamvry and that the the oy and 1t mplicat.o

lave bevonue 0 e, poied aod ontiepetable pact o e 1! itk
then gual vy o ol thieaiie s tave . an the whioade Lot vet bedaore

Moyemenl <« <« v et twe petahlbe vlt'o-.n‘rm«: the et iy o paesa

giabaty poogramme - ke Tpera delect 27 Cn tae P s OV Land giaida

vontrel o Tapan . sl o mach more ampar tans b wr micds

Meceminaret norgindly e eaper s proae the 1o A quatony $

rontrel ed- taken up el Coemeber © abaei ey lapan i

By now 1t fovme patt ot the “oaductital was o' biovoug o Tap o “

fur the governumen' | nwragement . terboirvian- and worker- al.ke, ;

”l“unl-.:|a.»,..
' ' Sational organs -atoans tor gaatary cantiel have goonn during and ,

after World War 11, Hy bar the mast important ol these argant-ations

1a the Amesacan Saiey Tur Quabity coantend CASQUT, dn dapan,

qualaty contrnl ax dreceminated by orhe "hivan ol Laane -

Besentistan aund Fogineer <™ CHSBY vnality centrol ovganr<st s
)

also exint an Avrgenting and bndae,

In Burape, <ocietie: 10 the Field of quality ventral have grown

tn the Furted Kiungdim, France, Germsny, Sweden, Denmarh, ftalv,
®

the Netherlands aud sther canntviea including ~ome in Fastern

Europe, Absut 10 vear< nga & unmber uf thexe national organi-~ations

in Burepe formed the "Burepean Orgunication far Quality Centeol” {
(MBQC) wvhich, 1.a. by 11« annual itnternetionsl conferences,

promotes the eaxchange ul experience beiwern experts 1n different

b
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vountires, Ca-oprtatian ol gualsoy control with ather branches of
srience (v reflected 1 the orgnet-attoual relation-hips of natronnl
yuality vovtiol srgavi atinn- h‘lh‘uthc-l ~trentifae <achelre -l th osome
Ca<es the grabi'y cantrol wiaesy e redated to the taty~tieal
stiety of the cauntas, 1t nithers 1L Torms pat! of organi-ntien-

tu the tield of mtventaific management . a othet sountries again

the quality contiol soviety 1= autousmons,

In recent vear« plaue were mude far o worbdwode nternationsld

Co-nperatian, starting with ASQ¢ BOQt il N SE,
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Pt w o <bott time age, e cmphe s an quadirty coutrol was
Lacd on toe moannt e taning o prodacts 1t conturmity weth the

de-rgn, Yoaloty cunty o was Fhertetore o o tedknalogieal bunct o,

Puring the bt 5 vn 40 vears, the Seope ol bty conteal
heor growa, V wrang dewrgn feads v, proctbarct b baw goalrey

evert with oo opracdio b ean process winpe b 1. pratirat by cantralblea,

Theve svan be ve good design witthout o goaid pProgranne ol
VeQasrenaestt g A gum’ [tregramae ol Frguagement - 4 lm'm--lhlc'

withaut hp-te decisyonns glinng the product o ba<cd oon et

burthermoane cades awd after eadre - crrvace aupeated to he
refated o the qualiry of the profect o [ T8 WO SR W TY R TY I

Wl g matarear bas dir-covered,

Quality contaol 1 s wider cedmae s o cablbed Yantegratol
qualbity canired”

Ia tie Jufiv andu<trtalised svuuity 1eas, gty bus become +
mory and ware amportant according to the adoge “the puor man
anhs for morse . the wealthy sustomes tar better 2ang=", In

accordance with the growing tmportance of yoality . quality

enutrul has hrcome o management funci inme, ;

Quaulity ha- becoume <caguitficant an praciteal ceanomes, .
Bcanomie theary, homever, 15 only  just hegiuning ‘o concern ’
\

itrell with yualaty preblems,

ipitian ot guality
§n order to understand quality we must de ahle 10 unnwer the
Question ax to what 12 quality,
Quality i» one af those vords which are vaed unthinkiugly hy
everybedy, but which stuhbernly evade definition, lu gearral
vsage and ia publicity civclen, the word "quality" is frequently

unod te desiguate the attractivenesa or the escellence of o




ST AR Iy 1 R B PR TR T e

T

[TRICTES AR R Whaer ol twor e n'!"u.luh{r proootne ! e 1~ sgrd 1o he
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sumei e, tle eprt et Tgquabity proode R R 1 TR TR DETRR A I K

miebe Dy w @ ot LG e Wi e tey - TR SRR TE RS FTREN I}

Mol pegert e f* 1=, thereloge o ey - tandable oo
Chat 1m vyt oemes © e mary mane b e ce preo vt dhemeoel e
= Tqna bty manadae teer =t oo mabiy 4o -ee gualite 1o e

e o€ g ted with the et v at AFTRTSTH NI Y "p.uv!" caw o matet e,

Fo bt ee el tagier grc bty then margnr e ! Figut g ol ien

prople who e wahed tE e gue Than will 'unhthl\ popldy o e

atbptmat ave . sint when che vaftaws proejee s b ges e e gt e

by whie b Patier e et gar ne Matber . i o talbe o valae

vidanb e o atbe R RN IR T U TR NS q!uxlll\. LTI ~prtad, taste, o,

P Latt aut that st come ol the oo prope e Loaiter takes he ,;‘
Pewd . wned mnrgarine s wther- . Wien ooy e oiiseed Gl e AU b

wht mest peaple aitorhure ihe Wrghier gubity e hulbrer o taere

Pemarn two po sthie eaplagation-, tame by i the tir«t plare

the dalforenve v prate, and 1 the cecand plase the taut

Vivat mo<t peaple togerd nne cpeert e ey~ i tantle

i tlels tnstance e the ~abe criterren twr guality . Peaple
rattonalise their preferenve tor the tus~tier wl the twa by
pretcmhnu thet an ticbustrial praducy can never he ~uperier ta
@ matural prodoact, On this assumplion. o catton ~lip wauld

be prefetable Lo ws bon wne, Hat af the gqnestion were a-hed

s kot N

here whivh of the twe has the higher gualrey, the reply would
probahly turn wui ta be o favour of the nylun garment - the
manmade Vibve product - which, wl»=o in this case, happens tao i

be the more cxpensive of the twe,

Anyway . the nation “of higher quality” lies neither in the
Rublter nor in the nylon asr such, 1t in conceivable that eertain

articles made «f nvlon would he of lesner yuality than similar

goodx in cottan such a« diapers o hiandkerchiefs, Ou giving

further consideration to surh exnmplen, oue ix bound to reach %
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the convfnaton (hal oaliis, heing of o relative nature, does

ot exast 0 at-o 1 ool thay one » an vuly «peak «f a1 he

Queal iy ot s G e o o wat the phapose tar whivh

L used s s amplaes Ut o produrt may he of oxcellent

qualsty with regard 1o parpore A ot aatertes with segnrd o

porpose i,

When compuiing 1he qualities of , -uv a Cadaillue and w Minreas

o gudgement s cntlacnced by the )1 teria we apply w1ti, @

View to the prape e owe bace tnomind . w1 by oaur apprecratiog

of <pecitie propertie-, It we wish "o caveg Rieat diet gndex

tn combort withonr baving ta bathe: ghont had road tondi tiogs

and wre wakling ta hegr the hagh comt vonnerted with the

porarec-ann ol o e Taxe vad o we widl o vate for the Cadillar, It

e want o4 tar, however o whioeh s thrat iy and easy Lo park

busy crty ~treet-, we will thenae the Minivar, Thas we mad and

that apn expen-ive product ax fess <gited to a given purpose than

“ thouprr sne s Quad ity may he understood as the degree to whivh

8 product auti<fies 1he tequirement tmposced upan 1t by the

parpode fur shich 1t 1« 1ntended,

Acceptanie ot thiw definttinn har the tellowing cousegnences:

1) Quality dependa v greasl number of propeitie~ of the
produrt n gue<tion, b wrder ta hnow 1t- guality, 11 ix nat
ruffictont, however, to have « romplete knowledge of all 11x
properties, We mu-t ulso be famtbltar with the sitvation in
which the product will he used, that 1 te ~av with the “ro-
ordinutiera of the situatipn of demand®,

2) Ax quality s ouly defined by the relationship between user
und praduct properties, the same product in the hands of
different user< mnyv have quite a diflferent quality,

3) Wromng use of the preduct by the comsumer may destroy its
quality,

h) Bven if we cousider a given preduct in the hands of a given
user, the quality say ehange In time because of shangen in
the vituation of the aser,

.




Thos “rebativety thooy !t gquatory - e re-alt ot tane aoad
Trve o thonght developed ot "douween vam™ 0 Ho tendam. ~aaee
World Woar L, The valdte ot o butdaing 1= oot measared by

propeviies subt g chape s =2 ploagortiat oo be LTS 2 TERTR

sturtahbtlaty to portorm Tt tanetion bor wnieho ot g ti ended
ctonsenquent Iy, al-w bere thae aduptarion ol the praper e ol the

) product teo dhe demand daetoret by gt oo weteimines ot vakie,

The extension o thas tanctronal bone ol lhpllgh! [NE] p!nnlnt (-

Cund services) abeprives guaboby of te gompon = and =gty

mystae st reance and mahe - o quantitative e enche poussable,

The guad ity ot

borom the redatsve defanttiane of gunlity gives presivashy o

Tollaw- that there o= o <titge in de-ign, produs toon . ad
con~amptinn darii g whoeh gquality a- nal Bty and buesnoed,
I gqialaty o tuken a~ the degres v whoed the propertres o o :
produet wie adapted to the peeds of the concamer o then grobity
oraginates o all ahe phases o whieh the weeds of abe von-imer

are recoguined, the properties of the gradeet ave farmutated aud

realised, and the apprapriate -teps are takenw G make e podue

[ reach the cousumer For whoam 1t e antended, Tu arder te give .1‘
\'i»libh' farm ta this poettan o “tntegrated goalary cacial™ we 7‘
make use of = yonality varcay, o) r
Ovwing to the great viorety ol weeds 1o T he mahet . ndusteaal

production ax s vule - only shrected tawards the o -tactian
of the needs ot u markhet -cetor, The chvice of <uch o marked

sector 15 one uf the ha<ic  degisione wid van be con<rderved as

the first =tuge of the guulaty crveurt,
It ia fallawed by the extablishment of o pragramme of requirement =

in which a great number of functious] decisions ave volved,

The programme of requirement~ i» hauded to the denigning artint

or the designing engineer, It i» he vho mukes the denjgy decisionns.
Then follows the productian <tage which callx fur numerous

i ecinionn,

) Beurce: "Mere .., threugh Quality” by van lttin;or/iitti;.
Botterdam 196%,
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Bt thie = o ol N geod qualians produce - pradact wlhoae
gedbs dnta tae hands ol e cunsumer Yot wham 1t 0 soatewled

attoprdanesr with by ha=-110 des t o pan.,

Whether Thee s the ¢ ive depercis an the G e o ha i ton s tem et
o the Jisteahn oo die: vy teo b badeen ot 0 tecpect, | FRTRE
the disteabat tai o) the (TERTIATY LT RTINS IS 1 the <¢uv.la'\ Ca et

as oie of the o apes whigeh e e mgne 5 -.H.nl P
Frtoualls, the P vedit hoald ner veds deeeh e i eb! von=rner s the
Cubli=uurtr ~hoeld al-u he placed o opeert o T ety a traabhlelree

Use of the product | shiteh mn-0 he v ared by the cervies -t

The wltvr - cale- cravive der s oebs ol ten determone 1he o ceeto] tate
ol the pradaet whiel enn<tatutey | ol Cawr e, wn smportant wopoeet ol
ite gualaty,

The <um tatul ol the above mentianed bages e 0bts in the el ised
preduct a« 1t tradches the can amey,

Oue of the trodamentale aliteh chonld be hegr s moal s that eadi
tiansition te a -nheeryguent «vage cannee- <o ol Vhe original goood
intentions 1o be loet, Ve poegards thy preducteon ~tage, this Faet
hae been knowe tor a bang veme: 11 - techuival by ompo-sibie 1

make u seriex of praducts whieh eutiiely covrepoud bo vhe abes g,
This ulso upplier o the ollier stages, however, A desigle can neves
completely muter: alise what war Jaid down 1w vhe prngrumws” t ie
mest perfect di-trihotaon <o temwi bl never wark wathour farlures
vhich cuuse the preduct “w tewik ‘wiohy 1on-umers, ete, VL thrs
rtesults in a “dilution” of the guality in the cowv-e of 1he qualiny
civeurt, The con-umer goet- o produet whiich 1s not idewtdy adupted
te hin Reeds . AF wuly hevatise there exist mulnal dilfervence- hetuween
t® sitnatiens ol domand within the marhet sectuar, whiiteh have fo he

satinfivd by the <ame standardi-vd product all the snme,

8) 1t say be noted ueverer, Lhat the designer rometines adds o ey
"subjective qualitior” 10 the preduct wvhich vere ant included
in the pregruane,
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The oy

(3]
T e e e e v an o e - -

tomive of suu ity

The developrent of a4, veonome theory regamiding quicl ity 1w laggiug
behind tLadly,

Lit the £ 0wy st =0 Mwome 1dems syl he vapean b b Ry g e
dircetion o0 whioeh one caald Yoy to tand tae nenns of DORRUT IR
qualaty and 1 her jure ntegrete ot ju the Lody ol veonme

dectmtians ot faml T8ttt reprenewrs and gove Faaent @sthorrties,

The qraliny et

e Geed @ moade] whaeh cumbiles e Vo mednure tne quality of w give:

product fur w piven o tAtuee v Ve urdiong ta 1 defiicttion of qiality,

the moaded nist cuntar ., tertdie Quantitics pertarniug ' the =1tume ing
I

of the custorey g Glher Quant i gen pertniutag to the properties of

the product,
bur practical poane: f, only thena. propertics are tncbudeag 1y the
model which @0 rel vaar from the user’« puint of view tude peagden t 1

of the feac! whethr the MR IR cuuscious of ticiy caintenee ur nat,

Fach pProduct o8 be deseribood 1 terar o (te pelevant propertion,
Mathematical “peuhing, 'he pradact e @ Print da nedivinsionst

*pace 17 there are | pelevant properties,

At the s@mc 11w the cumtamer's situstion ney he dosegihrd by

8 vet of n "weights® whivh he stvaches *o the relovant propegtics p
of the product,

If vo denote the propertios of the product Ly the subseript 3,

the products by (he subseript ) avd the customer by the subscript k,
then the product is defined by ite "th.l".!'h'l‘iﬂt‘tl”fi.' and ita
price P, The cuntumerts situation, on the nthep hand, is defined
by 4he set of woightn “ix Oud the weight he attaeches te o unit

of momey .h'

Relationships betweey customers, propertios aud preducts are shown
in figure 0,
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Pigure 8 elatiounhipe between customers, properties sud productes
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We ore mev going tu calculate, with the aid of our medel, the
attrectiveness of the given preduct to 8 given customer by
sultiplying the characteristics with the correroponding veights,
ond adding theor preducts over all relevent preprrties,

The result i

b

v ¢
Y

Thie sum in termed "abostract mality® becouse in colevinting
it, ve have absirected frem purely ecconecnis considerations,
Ye say alse call it the usecvalue or usefulnres,

1 wo inclnde the ccuncmy, w have te coapare the noefulnose of
the preduct 8o given by the forumis sbove, vith the omsust of
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e ey the ¢ustoner has o @it ice i afder te pet POt aning
of the produce, e prace wl the Proiuetl | BE®L . e Lo b,

ma.!cpll"ul By M v ighy ol cdney tag the LiV o dustan Foa

h
Thus we orrive at ot "quet 1 gty

e mky‘ - ';h }
]

O e - - — P,
whepe 'lk it the waluye e customer b Bttarbes to the

Product ). Thie quentity se called "ceonomig quality",

he praming of the quelity cqueti.n

The quality vquatioun i1» o methematical wode b, deseribing an »
rether Bpprovinate vay the (unsederat 1une wnael, Inflaevuee the
wee? n hie chatee of the product e be boaght . B8 coyrs. . the
user's con<iderations and theeefore abuu hi- drcamron wie they
“F Bt e buy @ toriOIn product ma pot he ratiael, What he
thinks the eharscteristic« of 1he Product o5 . way net he s
tPue charactopintaen, | »,. he mOY be misiulornecd ahout the
weeful life af & washinug maciine oy abuat the tlvaning capscity

of & vashing povicr, Advirtiniuy plays a ma o0 part 1w this ki
of mivialormatinn,

On (he othor hond the user's det 10iun may le irrationel, net
beconse of his bring vrongly informed abo.t 1. characteristion
of the predect (eu), bt becouse he a8y have wrung idrae

ohout the veight he atiachss to cortain propertivs of the preduet,

Tohe 00 sustoncs who buys o wirelons srt hecaune he i0 fhus
Al to listen te bresicants free Mstralia, He later finds
out that b never does se  Weesuse the brondeasts fron

hio sountry coineidr vith the tine be sleepe,

The quality cquation belda good whether the eustumer decides
rotionally of irrationslily. Aloe in oot coses e dors net
csolenlote nor oven opreify the oeparete terms of the aquation,
but B loshs 0t 400 product oo o vhele. As o reoult the
Precese of edding uwp the torws of the oquation tahes plese

‘%
!
§
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oaly imtuitively and implicitly, This particalarity durs nat gender

the eqguetivu valuel »» s lkre

Qptimel qiality

1f we change certain ch@avacrerast e« of the prodact o 0,
tte uselud 1ife, then we 8lso change the predncbriog cnets
aAad conscyuontiy the <elding praire, Appliving the quality

equation to this problem we may asb sl ther a cimalt@ene nun
change ol (Ravasteristics and pric® tesulin (n 8 higher ot

loweg ceonemic quality ul the pruduet,

It 4» felt 1ntustivity thet the golden mean "oture . 8 very

low nmd 8 very high value Feproernts @ hetter coonnamie qeality,
Foo, evierybudy fo I+ that mator-car tyree that will lawt for
00 O00 milrn arr just as impractic@l s 1yrrs thet arc worn
ofter only ) 880 mili»,

If we call the value wf such 8 eharacteristic (the naeful hife
of the produit jor & ramhin@tion of charecterinties the yual:ty
level of the product, then wve ma) state that, norm@lly, the
pest preferable quality level liva sueevherr 1n hetveen the
laveot and the highest which are techaically pussible,

PDat hov can we find this gelden mean?

The selution te thia preblen depends on the riintonie of tun
teshnoccconomic reiatinnships, vis,

8) the bomefite «b(2)- of the qguality os & funrtion of the

quality level ,
b) the cost = ¢(x)- 80 & function of the quality fervel o,

In figure 9 the typicnl shapee of these tue functiune vill be
found: bonefite are inerensing dogressively, vherprar conta
increase pregressively with the qualisy lovel,
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® Quaity ovpl »
-
10 map be anted 1hat the tantes at @uality level sere generel-
Iy bove @ pusitive volue: thin volue we aay term "fied cante
of Quality®, Bn the athey hond, the benelits devived from o
Wality level sevn nre seve themacrives,

Now, whea the quality level 1ucrenses fpum 2e0e, (hepe is
fignt @ regiun in whith enote Bre 1 vaerns ol bonefite, Thea
tb:vo comes & region in vhirk benelits erceed coste of eeality;
finally, 11 ve ineprner the uality leve) stad) mure, thepe
enmee again & reglon in vhieh coote raceed beaclite,

10 sonsidering @ good choicr of o guality lovel ve age of
COuISe sonsetued vith the middle region, that lo to say,
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the region v which quality R wiiur, We cven want to
mevimtar these quBiity gains, Jhis 100 be done in twe wavs,

“1thee by @+ wining

btv) - v t0)
wf hy marvimiming
),
. ela) ")

Genevally spoahing, the first defiuttion 1 s appliveble tn the
S1tuBt 1o of an 1solated choser betuecn alternatives ae 1n the
c8ay of & mirextle vustomey thossing hetwern hrands of (offee.
The secund definitien 1« generally more <uirtable for the
s1laation wher: oue 1a interceted 1u @ whole pepulation of

tramsdctions . as i« the case with the wsanufacturre,

New an sutercestang thiug s thar the aptinal quatity, scvording
1o the “rqmtomer's defint 110" (B(3) - €{8) g mar) alwny s

orcurs ot 8 higher lovel of quality than the vptimal quality
according to the "rannfa turer's definition” (?H —g» ua),

This diflercrnce 1u appevaching the preblem of op!mﬂ quelity,
whieh io, by the way, cquivalent te the difference betveen
sarginal and integral cost caleniation, in perhaps the basis

of @ nweber of dinagreements in the field of Quality economice,

Aining ot optinal yuality 1s of great economic inporiauce,
porticularly for developing arcan, hecause preduction at an)y
other thon the optinal quality level itmplies the vaste of
etonenit Fraculces whivh are genrrally very seoreer in Lhe
youager industrial countries,

W SO S 8 eD

*) €1, the comcepta of profit and relotive yield of eopita)
in goenerrel econcmics,
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Mnamics 8 gquality

In the preceding puragraple we have tunsidored optimael guabrty witlh
henefits and cuvts given wobll -defiurd it on- e hiae tatae examinat san
of uptimal quulity har tn be stpgelencnted by an examinatiog of e

inrlupﬂeu! of guality an Vyme,

A« production techiigues are deseloping eantvinally o two thrags hagepen

at the rame time:

a) The quality demand- b1 the er=tomers o buser grow, Con<eguent jy |
the valur abtached tn oo v ertasn Quality 14 cantan ey decica- g
for tustanes mechunrsut ton of 1he hotthing proce<« a ey mean-
that variations in the nedght of (he butiles wiigoh termert werpe
arveptable, noe give rice te <eviens treuble o and wie, theretape,
o Tonger aveeptable, Tu Cigure 10 this dey vhupment 1< cvmhul - e

b fuaction h' dervelopiug Tute b,‘.

b) By eaperience. the develoupment uof new terhiigies and betier
vrgantsation. <u geaerally <peahing by at anve<tment of el leet,
the mauufucturer decreuses the coct of quabaty, He 1< aule to produce
products «f higher qualaty At the same cu=t, whiech 1- prat ]y wital e
needed 1n view of the Juecrea~ing quality demaunde of b customer, In

fFigure 10 the cusnt fuuvt s o “y develops tnte o

If the new quality funrtion- b,., and g wre reali=ed at the <ume time,
8 wev stage of optimul quality 1= established ut o Lagher quality Jevel
than before, Whether at this new ntuge the quanlity gains have 1nvreased
or decrensed, depends on the relative speed with which the eurves are

moving tovards higher qualitios,

The race betweon the custemer demunding highesr quality at the -ame price,

ohd the sanufacturer producing it at the «ume Cost mever censes,
]

he manufacturer whe, instend of intensifying his quality cuntrol in
ol) phares of the prucess, reasts on his laurels, is well on the way te
being eut of business,

)
i
i
i




R i T e 2
ARG 1T ® T

“

29
Figure |0 The dvenmies ol gualiny
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1
e‘t .l' original couts and benefits
.3 chaunged benefits us o result of progress
‘e changed costs to mateh Bew situation
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egat o)
In the povceting cbhapter the quab oy equi ne” wa- used w g
model de-riihiag ingle et mecioag a0 ongle proaduct, The
real 'rublc-m T =0t ety P ocouwt w ' the meetra s ol e 4o
with wll the poodiet o wr ol wne prodact wito wli o prtentl
daets, Theor v it autsone o he deaor ched be come bob.od ot alEtegal tuy
procedure Pt tang trom o o qualory vgae b o Wil we have s b o
1t <cimplest Torm,
A cecond -tige c aggiegation Toads o an o rguation fe o crihiag e
confrontation of bl the ueers with albl e produe o
Figure 1) Quel iy equattons
one u=er - sne proafuct
) = LW v - M
F] ) i Wy k'.;
one predutt - all wrers sar urer - all preducts
" [ ]
A 4
V.o £ Lw,e - b | VAR 2 Y - '
) whiiy t Pt %, (LA S W Y
 TIE kel n 3
L
. " .
4 ]
. Ve ¢ Ru.t-“~t 3 %0,
kel i 3 b=t
"
all weors - all preducts
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Iy mu-1 he \.t'n pow el Chat o all the e gquabity egaat e IR TRNRIY
the guad ity ol a transactyun o of coume aggiepale Prat € jon-;

th ovath Cacr the ccetalne = baught - compated 1o the cqeaes spent,

The qualtt equation cue prwbecs Vb e s beads ne to e
fandards ation pru'tlem, :
the guat ity equatoon e et HE prediac s van setve e poadge
af the jroore I nd g of the bame by cheoeme
Finadtl, the quality cgquat - oo Cwlt o oers o akb o predi s akes &

pa- shle o dy cae s e a anatvtaral vy the aptamal o -pending ol

the oot onad vescaree -, oo o v se b~ e ol the ha=1e devy-tons :

it o centrally planned ecanom,

The prohjem of -t mdarti-aton

The ditfreal v - tha' the nesd ol fhe uset - ate tut tdvitival,

It that wete the ca-0 . e agatrgat ton woubhil merely be o problean ol
multipl cation,

The answet to the dittreadtn . writng teom Che anguene- - wt aeed:
wl indivsdiduls . tamibies, conntrges nd technreal sitaatton s that
the manatlattarey develops not qu=1 one praduet o hul g "farvir by oat
product =" mewn do omut 1y the veed o 10 the mathe. by gaving the

Uarrs a4 cedtain choiee ol =aze, type, volanr o oda-te, shreng'ho ete,,

The method by woieh one Wi ives ot the progyemme Lar ~u€l o

"Tamily of product " e cnandodisat b, Standandreatven mean s the
conntindr ~ebieiion o1 . bimited pamber of types an onder to o ~at iy
the anfamirely v table necds and demand- of the morket, Saty-fying
anique demands by crandards <od produea - and sepviees 18 the bisaie

problem of <tandardr-wt o,

An ovonemy which uses - und has tu ure - standardi-ution, s not able
te satinty demands 10 an tdeal vay because of the dircrepanc) belveon
nique werds and -tandardised praduct-, Thin situntion, generall)
spoahing, results 1n Jos-en which coan be financial, econemic,
prysheloagical . hygienic, ete,, thene losses are called "adaptation
lesser" because of their being the rosult of preducrts net ideally
afdapted te neods,
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To<s funetron™ whiel det e - the fusoes a- 0 tunetion of the

di ctanre betwern need i procduct ol eregrating Che Lase dot taen

vver e wmeoa b mathke! TR B BTN TE B N Y RS YR IT RN R VR BRI BTPTR SLNTE FIRRTR |
the nsers « e tot b boes atie o g vertacs ~vbected ctandardr~at von
“valew €an he tuvng,

The=¢ Lo o air tatie LR I PO S e L BRC T TI I Y L BT
wma e vial - uevd v Sl becbdaing and o e dapratien b as -
wunt o weang ~trangor o mase saduabibe wter ol tioan waa bt e

Hefe et Prem a tanctawnal 1 von-tiuaet ranal ||fv:nl ol view, anrd
the-e o e = oy amentis o 18 w2 per cent ool the cost ot tne
molevianl,

i garment ~igvng. adaptation Jos<es arise oot of had 110 iag wr the
stambard) ~od 'umhn'tt fo-wes, whireh - case e the coats ot
the nerescasy nlterationse sneduding the loo = of mictetial ., wre ageirn

tnn thy wirdeyr ut 10 et vt

Misnimil - Jn-ce

Given o cumber o standacds oo cvpes 20 1 poassahle te arrange them
i osueh o owad that adaptatien lesses are monmised, With o fintre
nember of tyvpe - however . adaptation Jovses can never be yeducrd o
reva, \ery preat voonemie-. aevertheless, ave made pusstble by tho
miiptsatron provess, Gptinal ~tandarihisation, however, can ouly be
arvived at af uat only the arvaungmen! of standardised type- bt al<o
thevr number - ancluded 1n the tmestigatinon, The more types are
rlanderdised. the muve the aduptation fu-<e< will ne reduced, But on
the other hand & giecater namber of 1ypes means 1acveareld conts of
production aud hirivibutian, The general solution 1x describhed in
figure 18: fur ever) number of tvpes the total coxt is caleulated,
vhjeh osunsint= of:
a) the (minimam) sduplution losves with a given unmber of types,
b) the productivi and distribution cest belonging to the given
nusher of types, r
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The entve eapre<sing the total coste goneradbyv goe 0 monem,
and the nuaber of types at shith this minimm occnrs in called
the optimal nnmber of type<, A arrangment of the type~ in such
a way that adaptation larse< wre minemised. leads to optimil
atpnderdi~utiovn,

Beveloprug conntrie embarhing on a standardizution progrosme
fur the fir-t time must try and uxe the concept of ouptimal
standarvdi~ation us much n< possible, becaure unly tn this way
the enormous wuste can be aveided which wonld arise ont of a
haphaszard method of standardi-ation or of an imitation of the

standardisation in fully developed countries,
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Tho v vvia e ol o i deavlapmen 10 g g iy

brow Ve 1 - L R L L R T T R L A T S S T PR TN 2 S T the eon e
OF 1t gyt TUREE RN T IE RS chogee D oring ey bespetipve
~tages ol nigh m -» tesampt b e o wad bl e e b e 1,

tRat puvegy 0oy bty cwatiol o gs owt o na L TUIT B S ST IFYY SR

cRt e w b have Tt vl e e hatl «vage 0 n!o»\t’luprm'u,
Suth a bine ot "hought won bt he CHLEY et e the b atemen )t et
the tirer wae b tdred veour- of devefopmeas ! the ftantile b iy
in. may . Kenvoo o citaudd e bised Wit e <~ eam engtiee ot gt
electa g peser could e weed oaly wlier A B, ZJucw,

I oaa true dhat the matern the ory o) gquaboty et b wnly et ot
P @ =diuat b wiserr 10 Lad heaame lear thot 1 he Poreiy

o aw thoat

QUant i tat e JQ'\PIHWM:! Pas vertatn bami v iua-,

this thewrs b hemn develaped, 1t iy he used profitably jn
these co' vie- wheve anduatsyal de vlopmerct i« 01l 10 I he
SeginnIng Wl s At itative gruwih,

Phe remman 1= thar the oty theary ax cenored on he taneept

of “optimal yualr v® whive as cquivalent te "minimie waste”,
Glven the Tavt 1hat re<ctinctod tervuiies wie the limtang faetur
in the actual develnpmet of yudust e, wppltration el the

quality thewiy v aalyv wrveleraie thn develepment ,

In figmee 1Y
Unoviedge wi
o gahiitaiive
cub beilp the

thin bdea hos hey PAPres el

the waste ol resvurers, touuceted with puienly
drenth without Lie lodeciar of vp:imel quality,
industilalising conntries, te

nest graerativn ef

aveid this warte, “"Our man's fuult ta ohuther mun's losana”,

Bven (f the dovoloping countrivs cunnet completely Sypasrs the

tr oi0ge of “high musr consumpiion”. they vill be able to gv
thetough (his stage much sore guichly,
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The tojecrtance of e deasan Lor the devel spirg Cnanlries ausy
ot he unterraivo, Roag o timates pul the waste 1o tdting 'roy
the ron-optamed qualaty ol peude and <oiviies a0 b=t aally
developed countates . ot whout 25 pea cent ool tie avaa babils
teconters, o uideveroped countire- i pereentage vould cusily
betome much higher: hut even an woopemy of 23 por ocent, oul e
mutlahle gesourtes cowld moar. e detferviiee betwer., fFulthe
enlurgoong o0 diminr<hrayg he daccrepaney o wealth artween the e

Kinds ut reonutris -,

Moslgri-b amitatio !

I conld be argued that the develupmens of he vicing vadestaial
vaunt s ded cunld he greatly asst<ted by thear takhing aver the
eapritenve of the old andusr gal vountere~ 1 e Tarm of praduct
specificatinns. tanbardrcarion, n-peciton precediures . fulurdet e
labedbing et 1o ~huwer e amtatang, et andepewde s and
crithical thanhing, what ha« been June 10 the way of qualaty n the
vid industrial tenntrre |

We are ntrangdy ronvanced that surh a way af trving e wvonl the

patnful work of proper development wauld be disastious fur twe

Teanens!

1) Optimal quality far voanng industrial vountitvs doen nat cotacide
with uptimal yuslitry Ter Tully develuped counivien, Nut only are
there great differences 1n climute and the other physical
characteristics of the cuuntrie~, but the diflferences 10 the
sncunts of ninilahle financiul resources in themarlves have o
strong influruce on uptimal qualaty in both cu=es, (€1, the
queglity equativn and 1he coatrpl ol coonomic quality as oppused
te abetract quality),

2) Optimal qualiiy . 1n the ecunesic sense, dopruds on what reseurces
are availablr in the country under consideration, Meseorver, the
country 's need of competling ou the internitions]l market mahes it
nesessary te u-e oviginal designe, baned va arveilable rwv
muterials, its vwn labour and its own artintic and cultural
backgrounds,
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beowo b b goentidy te b ity o ae ol dervelaping tonntiie. to
Make to=e af the wany o wlb PNty L g by o m e wite b, Wy e
Baed methind 0! terral and crrar, wao v ravesd b e aly
indu~ty val oot ie -, Provn ,.!i|na'o Y T B A S T I PO Y PR TR SUCIL Y By
o adept not the poaiasepi . Lo 0 piodae A T P S
tould tee b v
The |uu'-|vm~ ot e de rl«,:vx [T ety ame o - (YR T |
tue stevedoper e o phas g nonher wl bt o prebbems,
Tho popada o al the wnbvelaped areas hos peten’ el he
~aie ue b ot he 'n-n’olr b e etler canv pe. (TR TR
v ba g,
2 'hv:r t= s Yame Yoo Coe - b provote s h.\ ’Ilvtl T RN
whitvh wa~ tvpital o he de cfopmec tn tudus b bal ta e
». Ve utles e buped conatries do uat o po ce-- the appart ity et
Baving *hete taie-tnent s pard far by etther -al! o ient ik,

wt ‘i o«:rlon' ettan ol athier coanty ve o

Theretare the anldy ~alntrtun - towed 1o teehimical wed, tutedbiig-
ewily given and tntelbigent by acvepied. the imvestiment of as much
intellectaal capttal a~ pusaihie wnd the bunirbmernt wl ihe wa-te

of se-nurces,

Ihg tmge:tonie af the progromme of gfegquireqents

o the o)d 1nducirial tountries an eaplicit prociomee o
reguirement - 1s ety alten ahient i the develop@ent proce<s
of & mew indi-brial product . Thae sotuitien s net di-astiou-
heeanne 10 these countries the developme wl wRat ave talled
“"wee product - masidy conniet. ol <mall alterations and “face
liftings" of products shich bave ulresdy enteiod far venrs and
for whieh the mannfarturer hu- niiived over the vears at somw
hind of implici? pragrumme of requireaonts by (rial and erree,
The situation in Lthe developing ronntries howerer, is guite
diftoren: ., In rome canes 1! Buy be 4 guad 1hing te manuiorture
products vhick are alrendy developed und shich have proved their
weelninesx in o market sinilar 10 the cne wader son-ideration,
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et 1 meral rgeee 1l drnlnpawlvt wf new Protias b 1o Tho e
Conmnttie- meati~ pe by o produer s Tleie 1o o time ta Wil e

at tue cuitable programme of fequtiement s Lvotral aned e

booood planaing 1 gl quebity b poa o b abe ol e by wece i,
Wirting e Comp <10l the Programbe of rteyniteaent - 10 105,
stroutieen wer b ool o grent to-. - o L ame . men ooy a0l LT TR
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e e mt agedeg

I v philocuphy o Metegrated aa bt ogqualety vt} expo o ied oy,

the - el ing P s LI Y N N N T ot ey crmplee
e bicy heang tie dogree ot b st ran ol Le product o e -ty
thie vevns o' fthe ewe . 19 - ptate clear thmr tie :"iﬂlx" al o Lrven

PEOBUCt do Bl ueried By u egueloe @l e st . Catraed o e oo

O bekhal! ol the wnaTaetuter Pprogromminyg . de-igntng manfactoery.

A m8rIduGrig -riviting, *

Ihe gual .ty circurt 1o the model in shivh thi- <egueare o' Getivities

I8 reprtesertod, Jhe overy moaded the quality ecdrenit -y

cieplification. perhaps eren o wiercimplifiecation. of realiry,

At ualiy, gtalosy 1amitul 1~ e -anplo than the mde) Y LR

O the vne hand, ¢’ anl yralit. conteal dees nat anfold 1t<el! u o

~tmple soquent .| relation-hip of aetiviries hot o ther ip o

Permanent 1Lt a0t Betwern wetivities, Jatel ane- hetng

ot inuednly fod baek 1o former ones

.

O She vther haud. 1he activities enumerated 1 the guality vy

are only the ngredient« ot quulity contrels the ree tpes of quulity

contral, hewerer, sre very di'lorent for ditferent hinds of prodacts

Yo way ationge preduc:s wicording te viet po<itien they weeapy in

the dorvelogment [rom the most natura) th the medt artificral state,
vhoeh i~ aleo the read leading frem tomplete .....;.,.ny te the masxt
onthed indovidualdiy,

Aveording to shose principles vo ron devide the preducts inte

1) @etural rav snterials (trede ot), conl, ivan ore. .. )

8) tndestrial row matesiale (briebs, woollou eloth. sheet steel ., .)
3) iadnstrinl tinished producte (a garment, » bed, o meter-car,,,)
V) suger-prederis (on atrline, o hoopitul, o Luwn,..)




Whereo- all phace of tre puabir s trrenrd wivar sn o bl pradoor.

the eentpe ol grav ity w10 were -hifts tuvar te the ear b

stages w! e pnadity Garraet o we wace Lrom onat aal e mae made
products and ~aper prodi -

bet us tuke natoral vaw msteviol . Here can ve Lo le pro 1 ommiug
wh the ynalaty of caal fuatare b g progs onmed the o bt
wlhready ), Nty can ihere e raeh o de  a gy bBroeaa e w0 wnby
de<tgn what we ve gaosng ta makhe . Fhe qoabey s b b 0 Eoenced

h) ~ M p'ud:u':m. det t-anre, hy' nuwt o 4 BT ®ar re e RRL
prodar tran does pat peaddy ehiange veay moel e mater ol owe ged

gt wl the earth,

ottty sniavataes woabs with watural v ovm mere v aud- mocer tiel an
afterepradurtion vispeetinn . whach an the yoality 1avrenct Seluug- tn
the stuge of histrahutinn hedade 40 L oms put! o' Tie et 1vitie:
shieh diage? the prasdurt ta e neer,

Tahing moat the tndu=trial raw mateiial . fer cn-tanes L eet  teel
we will tind u -imple programme aud o inple drcign, The  r1e-- now
1s put vk piocess tnntinl, hecan-e stk thi- kind o) mategial the
prepertie - are heavaly dependent on predactjon me'tad-,

We wild wilsn 1! here n tevtutin amoint of after-prodastion 1a-peetion,
ac ah additinnal <afery mea -ure . Line wearing o belt and hiaee-,

The neat gronp. the andu-t11al Frmistied product . compry ¢ o aneh
greater ramge thiu the preeceding anes, § ruller-<hite Talls inte
thin categrry a- wirll ar a Boll: Bavee, Nanctiele-- from the Vview-
point of quality tonrral these prodint - wie equal 1w that then
propertier aie most <trengly influenced by the decign, V pregromse
of requirements 1o nece-<ury ., thuugh of Cuiise wieh Bere comprehensive
vith the complicated product thun with the s1mple wne, Piuies- cumtrol
i alse necensury. but one chould nat forget that proeduction saly
realises what the doxign pioscribed, I the quality of design 1

faulty, pericet provess tontrel will only reselt 1n o series of

sccurately made bad products, AMicr-produsiion Inspeetion weeurs too

in thin elass of producis, but again suly as « rafety mea-ere,
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B concentruting o u round programming philesophy and design
tochniqgue (he young indurtrial cowntries will be able teo avoid
the sneontrolird grovth of an tufrua<=tincture such as 12 often
seen in the old indurtrinl cnuitries, where it i« already
erippling the ecvuonic and intellivctual development, 1t oay well
be that, by usiug the svnilable kanwledge oitd eaperience, in W
years tiwe “the last shall be the farer”,
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1Y Uanviioti g v vminnenkhers an government and onboctp
that quality e ol can piav s iaportant £ v 1 the
selut . on ot e r actun! wna oo probite uo

Q) Temwtning o sl eaont number ol speoinl 1« 5n bl fevels
particulariy b cavegeaent level su the theory @na prastice
o yual:ty ¢ ntroi,

1) Adapting evisting goveraaenial, semi-gaverumeutal snd

tndutriel oppa i -ntione te the reguarerents of tue ncorpo-

Parisa of yuwlbity contgpetd,
flhaese tiiree Lo ox carrespond 1o o he three (iebhdn of

1) prometon
1) rreinang

3) smplementuty

The aintrcdue®on o f quality rontreel an devs lopiug arcas will
enly =ucceed 1f thesr activitaies are wuderteken 1o the eaght
place. 1n the rrght way aud @t the right time, Sueeosn,
mogeover, will depend on 8 clove co-ordination of the
@ctivities, Tt 1vu fur this rewson tunt we add to the sctivitien

slready mentioned a turther group of activities nanmely

b) gurdaicr, ¢ -ordinution, insnciug and contrnl of the whele

programme,

The lant iten wild be dincusscd tn part € of thie geport,
"Realiratina®, Some remark= on the ather parts of the

programme will be made in (h,s chapter,
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Pecisivu-mahers in developing countrives . bouth on the poverument
and ou the Jrdustrinl sanagenent level must hecone tnterested

tn qualty cantrel in order to give 1t & facr chauce,

Poremost requireaent s the Scovptance of wn actave plolonephy by
meanes of which the develojiug countries grve cxpression ta their

desire to steer thear own conpen,

We thiuk that the mental climave 1w the developing arces 1a
favourahle hecauee theiy wish 10 plan therr ceonomy stews from
the susr mentaliry . What 19 weeded, howeyer, 1s prriapes 8 more

scientafie hind of dedi<ion naking,

Traditinnally, mansgement decisions were taken by apply ng
intnitian, personal ewperience ve imagination to the problem
in hand, During the Inst 20 venrs & serence of decisions has
&Fovn under the name of “Operations Heacarch® whaich sins at
eptimiring decinion methods and mahing their results

Feproducible by the application of scieutific methoda,

Ae integrated quality control with its wapect of optimising

the guality level ete.  1n yery tlosely velated 10 Operations
Research, 1t 15 decirable for decinion-makers in teve leping
COuBtrIea (o acquire & certain mearure of familiarity with

the arthede of scsentific decimion saking., Conceptn such an pbjective,
ebjective function, restrivtion decixion spaie. ete,, should be
sucorporated 1n their thinking, Experience shows this te be not
tow difficult becaune Lhese concepisare more or leas o logical
formalisation of the elements of thinking which traditional
decivion-nakers already pesscss, he it that they are net elearly
defined and not explicit vith them,

Promation ¢f the comcrpts of quality control is necensary to

Influencc national decision-mahera, Without their co-operation
quality contrel will echieve nething,
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Once decaimiin ugher- .lrr reavainced of the vatue of thtegrated
quality control (e CAperis cmn go te ek, Ngr o the vaperts i
themselves ap. Iavking 1 wome LTI PR B OTEN e ey g Lumbep .
Woothers, and Lot suff,, Peml by enperaienoed 1 v sther
tonitries . Tae tfaining of CApertes 0 itegrared quality
tabtrol thercfore bevomes the nest 1 aak
Gualasy corpat oy, tnter- iseaplonary metyy BRI I YOV H O
technelagy arhetinyg wel IR SEYIT Y Proory eeme e g
together with r@themat 1o al and “tat vstional mevhods [y e
therefure Neee=suey that qual iy coytgn) Caperts any the
developing countyges have at [eus) g working kuowledge oy af)
the fields mentsoned. nx they are unt able 10 o)l back on all
kinds of spercialisig,
The experience gained from the first "luternationa) Courne
for tnlnstrintl ugtiry lukirnetare® given Fite by the lutep-
uationml Quality Centpe and Benweentram g Retterdas, has provel
that it is posmihle (o transfer the vawential knodledge of
integrated quatlity control 1n rather a short time of thtensive
traiuwiug (4 montla} (g participants from developing coultrivs,
Provided they pusscar a sound backgronnd of scientific thinking
comparable to at lcant o bache lor' s degree in a acience
discipline,

It is not Qccidental, pervhaps, that the 19 participants a1n thiws
first course came for the greater part from semi-developed
countrien in Asia, Nouth America aud Seuth-hastepn Furepe,
Iu these countries there re rother large numhers of people with
&0 academic education and for this reason i¢ proved not tee

difficult to find Participants vith the kind of backpround
required,

Ve consider o training courve ouch as the one whieh was held
in Retterdan during the last & months, a sound methoy of
disseninating expert kuswledge in the fionld of quality contpel,
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1 nte - are worbhing along the Tiae -« o f modern gty copteal,

In the vt of the Buthors @ ccurse suel oas the ne beld o
Rovtterdam 1s the hest way (o trabomot the ecensary ha<ie huowivige
of 1utegreted quaiity cowirol 1o the vaperts an the develuping
indusirial ar-as, Fus koewledge. Yedig of A “Rse characier,
is tdentical for all for the greavor part H1 least . Ay Curthey
hnowle dge the CXperts o wish bo ACcquUIre, Rewever, must be specrabined
aud dirpected 1o the wpeerive qualoe, prohlews o) their conntries

o tndustries,

The firmt step taanrds speciali=atien has already been takeon ot
the Rotterdas Course, vhere. during the serond “tage ol praciicegl
work, the participants select one ol & nusber of wpecialsed
fieldn fike product development. siandardisgtion, uryanL ~ation
for quality contrul ere,

The continustivn of the specinlisatiog tokes place 1n the
Pariicipant <’ ouwn conntrica, There, they will study specafic
quality problews whivh are of Pmpertance to their countries op
their industeiecs, J1 will be necer<ary, bowever, to conch them
during the time when they fiest set out to apply their kneviedge
te practical probhlems, Thin coaching can he corried out by

either & conmslting specialint from the interuational or regional
uality centres, or & specialint in the sepvice of ope of the
internationsl coucerns operating in the countey under ronsaideration,
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phesERE ruticnl pradu: t-)
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Pot Veat oat th o muement, b oty be e-timited that earh of them will
B able o o grie twa Caul-rs dn - et tasi PV @Ve Ry veal thu-

Thadnitg at vetage ot W crcandiery boved eaperts g dean,

It (o wf the groeatest 1@pettanes Lug the ~artess ol L qualoty
coutrel prosiaame ot develuping couniries to impres- apan the
rRPrEt s Vhe ureessity nl ey ar tearhitng avtivetye o Same of thew
st cnldy s te uee the Bnowlcdge they acgntced for the
rbinnsement of thets peveotal jobs,

Phor. with be ol vwut=e, « reduction of the (raining preduetivity
10 the routsr of time. Necause <nme of the acadeatr eaperts will
leave Lise quality Tield o (eare Thetr sountvies, and ot the xuas
time same wi the sapettis,. tratucd on the secondary level, will be
prameted to wiher funetions 10 their induntvies,
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lodeed . the fur e that wowell vrutoed qualiny vaprrt bas o thorough
knowledge of wany aepect. Wl bas tndustoy a- well as i good auderstaniing
of the relurion-hipa betuean the teahnical, coonomis and 1 oemers 1 al
problems 1n 11, ha- ol ten made ham chagible tor srbier bunct tuns s

ha- therefuie Presed to be o drawhath toar the growtl ol the TRLIEER
organisation sn the aadustay vone e d,
Me cstamate that  fur e teasane mentonned,  hent 10 per veat, le-s
thin the wraginal) numher of (1 anees per iuctanctar will he produced
PYERY consrrutave vear whitle wnotbher 18 per cect, ol the eNprits
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te moanaged, Tt e g, o nduetoy e ased 10 e ei-tente of
quant i tative standard- Tar p o adietswn sod 1t aciept s i theit
discun-rou (bt cval perlfoimance ma t aleav be cherhed ngain-t
the standard-. then ~aeh wn indu=:ay wtbl ra-tly werept contrel
i the guality <ense. vig,, the est-tenve af yuality ~tandard.,
the men-uting of ~umples f1om the produection proces<, o
Computicon vith the stundard: and u ferd back wl thi- compar i son

tnte the produciion piocess 10xelf,
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Houn the wtver hand  wi dodi<tiy a- used o Jenkhinug wt the
Quantitative production as a0 tandom vartiable whiedh 1. bat fe.t
agara-t any peeserabed valve, ten 0t wi bl be alme e impo-~ihie

W osuehioan ondi-T 0y make g tead <tart with qaairty vreatral,

Miather T@®pot it qepert o wl the implement atron of gusbity v ontyal
N orndusisy e b he peee-s gy Tenst cmendedir <" bl there g a
cleas telutioncip hetaeen trsbnreal and e opames QUL res g
the minds of the <iatf. 1l et dhd twri oo Blind voe ta 1 problem-

ol quabiry e o am,y

Mitther example: the Lt adie Vg ol quad vy ool vegorae

A tertaci meriamae ol Cletiead woth, Bf thete aie not enotigl
people whu van teod aod weity gral oty rontinl mav be tmpe-<air bl
Therefore the pigrlemeintat son ol gqual ity caiten] wmean= 1o tart
that theve mu-t en: 1 slbiecentdy bgh tevel ol genecal

eduent inn and sl vnduatiaad educat rury,

Ar 1ar as we huow . net snnugh hie- be done abinnt thesr wapects
espr@inlly tu a -v-tematie wav, Fet du the indu-tr e wihere
Qquuiitty contronl has bereny applied unt 1l rew the xnpl“rnf..t L on

was general by <t aene,

It may well be tht v T hie 1o dd Jres une of the e J it
diftseafties ol the intyadurts o wf medern quality enntrol in

developing are.. -,
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vo The gule o the Tusied Nat 1ons

o the o1 andastrial countries ghe EPosth of quslity ¢ cusc 1oy » s

tvas taheie abiour 50 Yenrs  atd even aftoy these 30 vegra, g spresd

te Wy no meaus anffie rent,

If & simular groaoly o) qealovty thavhong 1% 1o cone ahont 1 the
Young industrial conntyiee 1y o e te mhiog 1 ey tame 1t v guate
tlesr that thie wi)) be peseible only of there 12 muwe contre frow
where thin croeth will he gurded  wtrmulate) gnd tontre b led, Here,
troanr optnren, dTave w o tach For the Linted Natrans bet muse oo vthey
bedy ot inetiiute Lus ahe Ratherity od the gaodwi Vi whpeh are

HEeC v unapy |

lhe quality programme tor developing countries cannot he caeeuted by
& srngle ustion, however praerful: yot cnly would quality cantrel

be looked upun 8« @ moane of Judustpranl Penetr8tion by thie powerful
nation, Lat apart tron this pevehulogical argament, the fact remmins
thet ne =<iugle narion poesceses the tnteilecinal capacity neee

for this task,

Ihe tnired Nations slrcady nave wn vrgnant <ot ion for andu=trial

deve lupment, It quality 1w recognised as an cesential aspect of
industrial development v 1x whyvious that qualiity contrul hecomen

one of the tasks of thy s organcsuiryon for industraal deve lopaent

Gualaty Conten) for ludusirial Deve lopment is not jurt a yuestion
of tearhing statintire ani CTEBuInIug thspecticn 1w o large nuaber
of factovien, The United Natiuns should srcoguine the importance of
quality feor the futupe grenth of industey in young induatyiasi
tountriva an well as in the ald ones, @Mality Contrnl thereloare
sheuld enter the aphese of political conniderstion,

The technical knewledge Recenssdry to guide and contre! the
dovelopmont of quality all over the verid. must be incerpersted
in the arganisations uf the United Nations by sttrecting specialiote
Lo the central organisation 8o well es to the regions! ecenenie
commjarions,
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Bt widl b weetul of the Centee 101 Lilaerrial Pov lopment
CO-Oprrates with “victing #PEBHI ~B1 L, 1HeT i lules, migielgee
ete, whirhi have typetience and technical kunsledge 1n the
qualirty favid,

Be are thinhing of the Smer c®n o et bor Yyunlity Copntpel the
Tapanese Livoie of Scieni e pud tngineers i buropean
Organi <ot ion tor Guality Yuiton! and 1@et bt wat frass the

luternational @uat i1y fentee at Hotterdam,

The smntitites alsrn eristang hewever  will nor e suffierent,
It scoms wevvocar. 1o etimulate the feondatyen of qualiey and
teaehing cvuires v doveloping ronr1gies, ut least one 1o eath
tortinent . the Toliceiny met v itins siould he cage: oo ot 1

Shese quelity conipea;

1) Svstemmtir 1tvestigation anl docamentation th the freld of
the 1ntegrated quality vontenl ot snlustrial productae,
2) Tramsmiecran ot hnow ledge regarding trihnigues aud Lno . -how

1n the freld of qualaty contrnl v wenn~ of

@) training ot ~prcrmliate
R) eystematre qnplementation of quality contead i u
tnduntry by ¢ nrulting Sctivitivse
¢) ovgonisatiun of conferences ceminars anl reound-toble
discucsions for monagrment snd <100 wf indusiries
d) premaurnt and nem-peraenent cARIMItIons of quality predusts
3) Enbancemons of 1he qualiny divel 1u subsiribing industoion >
o) infermative labelling
b) Quality infersativa
¢) quality morhe fur induste)y together vith stondardisetion
V) loplenvutation of 1he quality contrel function in isduetey
by aseas of
6) spplicstion ta ningle enterprisee of stonderdised methoda
of disgnesise
b) sreatasnt of guality treubies in those industipics by avene
of advice, trainiing and erganisaticn
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e) fpovin) -n'véy- Pegarding the Yedlity charactepintics
equired fur vapert gunds
3) Frimmletinn of standapd i catson of product penperties
®) Ddueativm of 1he weer regarding qualan, |

The evgiune! Quality centpeq mhogld to-nperare by ftorcing an
International ¢ han ol qu@t1iyv rentres apuneered by the Vnsted

NOtinns' jnduseryial deve lapment L L TR YRTIT
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In erder 1o start the quality Bctivetors on develaping areeas

A

1 an effacienl way ! seems wisr net Io hegin cvrrvyshete at
the same tame, bhut 1o cunientrate the inii el offirts on o
Limited number of "prtat institutes" each nperating in

® Jimited nunber of “pildol tndurt®ren®
'

i It svems pussible 10 approach the qualors prehlems during the

firrt two vears of the aetivities ant

dprilet tnstitutes sn Jabin America
2 pilet anstatutes s Africa
d piloet inslatutes an Amie

dptlat instituten 2u bastern and South basieen bugupe,

These regional justitutes could nperaie audor the degecl)on H

of the Regironal Fronemic Comminsinns

Dependent on the success ol 1this Limited progromme, qual,ty

activities will they wpredd and hecome muge general,

The ateprs to he taken by the Lnited Nations' Contre for
'o Industrial Developsrat 1o arder to eet such @ progtanse in
motlien are the follewing:
1) Attracting qualily evperis far the rentral neganisation as
well @8 fur Figini®] ecnnnmic comuiPoiuns,
2) Neleeting conntries for the Pilet Institutes,
V) Oeganising on Iuternational Conference 1n arder to dineuss

the ueed, snd the execution af the programme with al) conciorned.

A) Stimuleting the foundation of regional quality and teaching
centres ot establishing to-vpevation vith exinting once,

3) Training sbout 10 raperts far roeh of the pilot institutes
ia the philvsophy theery ond prectice of integrated
quality ecentrel,

0) fending ot least ane senior erport ia quality contrel to eoeh

. of the pilat institutes in arder ta direct the socondory

esducation of the troinecs,

7) After one or tve years: organicing Susther Conforonse i
order te discune the resnlites osbtailard,
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INSSTRIE TS
The Canrme . aven Tar the §000 tame an the second halbf ot §uoh,
bmowrcar: oy e fnteruataenal cvalifty Coste et et Fang,
Rt tey oo
The € r o« # . pu=sihle by the Yo,le Jur  tlatera) Tecthinreal

Ass.iqtanie ooy o by the Netherlonde bovernment, aand nope
PaOrCiclurl. v e Pirecturate tor Technienl Assimignee af 1 he

Netheriasnds M-ty o boreign Afimres,

Rame

It ax ntended that the participant whe sacrcsafully rompletes the

tourn=e will he fully QuLpped 1o,

®) smpart 1o wrners the phitasaphy  and proctac of quality v onrad,
Siming &t & Digh quatity -1 produmtion i tv ¢ neegn

b) eflectively unalyse fop a Biven andustey th - o teut to whivh
tutegrated quality rentro! 4o ar aw not, applied

t) render as<ycraner o indastey wnd goveguriegt regarding one phane
of the quality c1rcngt (mi e dingram poge 20 acevrdiug te the

speciblinntyon chomey

Pyegrongy:

Part | INTHOBUCTION ! dey
History ond meaniug ol industriel naligy
contrel

Pore 01 GUALITY ®F PReBUCTion 2} days

Ntotinticnl yuality conteol Huriug the
preduction precess - scceptonce sampling «
Ppeecesns analyrin - tmpreving the rew. uetion
process - quality aud cust - igtpelueting
of Quality contrel - erjanisatieonal a-pccli
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Part ¥

Part VI
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PRACTICAL wonx CONCRNNING QUALITY O PRUBCT I ON

0 daye
The partiiipant works 4o the

4uaiity canteal
department of gy idustry 1o Bestern

during ths periud

Lurtupe

NTATISTICAL METHOUN AND OPtHATIONAL RESPANCYH y Jdays

Bome chapters un sathematical «t@tinticn and

the seienie o f desisions needed for (he

nderstanding of

thivgrated qral ty (ontrel

ELLMENTS OF INTEGNATED WALITY conTioL

0 luyn

The philusaphy of Integrated quality contgal -

pPloanning and Preparation of hasic deciminns,
doe tny

HNA N prugramm:ng, demiguyng, produc-

tion, distributrun wud “eIviee

= the deve lap.

et (yole -« (lessification of industriea

SPRECIALINED PRACTICAL b ORK

1% 'dlyi

Accerding (o the specialinntion ehonen, the
vork during thise Prfiod 1s carried vut rithep
in &8 industir,e) departaent we in an institute
o laberatury eutside industey

PIBACYIC FXEW INES

Trancnminsian of kuoslvdge - ¢ lasnpoen

technigquesr - BOhagencut ganes - didactie Sids
FINAL REPONTY

Boeh porticipant vill Bhove te weite ond defond
8 finel roper

9 Jlags
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Evearsions are hNeld p order o acrqueInt the partic, -
PONYS with bty a) s geneca) Seperis ol ¢

(i LIV uF County e wher: the coupa b bty
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Appeniix |

Y odava

The POrtic i pant « heve o “Pecimlaxe by onne 4 g the fnlhulul

2ub s, aciard, N to persanatl bachground g preference.

dueig the 1agrey Pt owf the + cupay:

= MArhct aialyeie and Product deve bapment
- Mandard, <a10n

- ..--lgr for Predae 1y,

- Proeess analvm, .

- Orgaui<ating fuy uality caniran)

- *ll‘«lony

= Predlens of wp Irl st ian

Leugeage

Ihe coupse ;s Kiven au buglinh,

Prpreual Brgqieements

It in cuphavised 1hat 'his caursr gives adyaues tr@i1ning wt & ,uni-
sraduate jeyel), Candidates gre thepelonre pequired te fubuil deen-

Bertory rvidemee tha1 they hold o degrec of ar Viguy

Heehe lup

*quivalent vianderd fpon & rreugnised Univeraity up Righep

Educatioa lastituee . 4, the fieldns of sivnee teehuicel stioner,

Ceonenicr or publ ¢ 8dminioteatian,

They will aivoe be Foquired te shew that af the 1 ome ol applying,
their eoployment 1a the it oun countrica i, erucorued wvith indestiry,

A flecat ocumsnd of English iso o PerPequinite Qoo adainsing,




Apprndin 11} SHORT BIBLIOGRAPHY ON QUALITY CONTROL

T R o e W D G ou o o W A G SR S W . o

This bibliography 1» cumpiled fur (he reader who wants to
scqualnt himself wirth the modern theory of quality rontrel, It
vas selected from the Lint of tompulsory ar recommended
litersture 1n une at the International Course for Industrial

Quality Tutrnctore Hotterdam,

Section | t,'u.ln\ Control
Pttiuger, .1 van and F.S1ttag "More ... through Quelity"
Hotteedam 196%
Poigenbmum, AV, "fotal Quality Coutrul®
New York - Toronte - London 196!
Juran, J % "Quality Control Handbook"
. New York - Torento - Lowdan 1962

Echaafsma, A M. awnd } G W11 0emse et 1éan Mudernas de la Calidad®
Lindhoven 1962
idem “"Gestron Moderne de is Qualité”®

Etndhioven 1964

jden "Moderne Qualitatskonterolle”
Lindhoven 1964

LA R R R .

Section 23 Mathematical Statintics and Probabilyty Hm.rz

A A D D - - e D - - -

Bennett, € A, and N ).Frenklin "Niatintical Analysin in

Chemistey and the Cheatenl
Industey”

New York - Londen 1934
Nald, A, *Siatinstical Theery vith

Engineering Applications®

Nev Yorh - Leonden 1992

Nereney, N9, *Pecete from Figures®
Bermsndsverth 1993

Uilhe, #,5, “Clementary Neatistical
Analysia®

Princeten 1993
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Appendix 11 0. f
Nection V: u,_u-un..u- Resevarch |
Churchman, « W . 1.1 Achoflf and "lutroduction to Operations
b.L Aruotsl Rexearch” ;
New Yark JosT :
Morse, Ph M. and G} Kinball "Methods of Operaticus
Rewcareh®
. New York and londen 193}
Magee | L}, "Production Planning and

Inventory Controel®
New York - Tourento - London 1988
Saereni, M, K brivduan and "Operutions Hescarch®
A rarpau Methode and Problems”

New York -« bewdon 1989
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