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- AOQL @mn’]wcjmfa@ﬂ‘ﬂmma'ﬁmﬂmm (Average Outgoing Quality Limit)
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2.2.2 ununIsgNARENuLUAaLdadlszianf 2 (Continuous Sampling Plan
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| ! o ' i d‘ o = t:ll o ! o 1 =
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223 LLNumsziuﬁthaLmuﬁimﬁmﬂszmwﬁ 3 (Continuous Sampling Plan
type 3, CSP-3)

LLmumizﬁmﬁq@ﬂfMmeﬁmﬁmﬂ@zmwﬁ 3 WIALNUNNIGNGARENY CSP-3
LﬂuLLmumizﬁuﬁq@ﬂ'NLm‘um'faLﬁﬂqﬁﬁmmmmmmum?zﬁmﬁq@ﬂ'w CSP-1 lutl A.A.1951
Tnel H.F.Dodge way M.N.Torrey  lnsiddnspienasnsnsaauAfnaiULEUN1TguAIaEna
CSP-2 usazilasiunnmanit e swdn e laARdauRsm sdaiaaging CSP-2 usisinariy
mﬁmﬂumiémﬁqmwé’m@”mm’qu fnunaAndnsiunnsasmiouusn  NaARAuA 4
uﬁqgﬁmiﬂﬁ@guumammﬁngﬂmq%@unﬂuufm falinunandnesiunnsasly 4
mingl  avamAdeudattasd Faell  LAnNnURARSTLNWEBzAnunay lusas

100% 947

224 LLNumszjuéffmsifmLmusimﬁmﬂszmwﬁ 4 . uar 5 (Continuous
Sampling Plan type 4 and Continuous Sampling Plan type 5, CSP-4 and CSP-5)
LLNumizﬁuﬁfJfaﬂwmeimﬁmﬂizmwﬁ 4 YTOUNWNT4NERDHN CSP-4
%umum@m'mmumﬁﬂuﬁmmum?zﬁuﬁfmﬂw CSP-1. enudulutaensnsaaganuedou
ﬁﬁlwzuﬂ\mamﬁm%@@ﬂﬂumuj 2R N LL@:ﬁﬁﬂﬂ?éumamﬁm%ﬁumﬁ 1 wdagannusiay
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AIUATYNUNABNNIAINNIZLUIUNNTNARUAZAZATIAABLILUL 100% Fudaudinlil
zﬁm?mmummjuréTQfaﬂ'NLLuur;i@Lﬁfmﬂizmwﬁ 5/ ViBOUNUNNIGNANAEINY
CSP-5 ﬁ%um@umimm@m@umﬁ@ul,l,muﬂwzg'mﬁfmm CSP-4 ainiuludauaenansiouet
WA N AnURARFuaTLIEeS Namﬁmeﬁnﬂumﬂudmﬁ%gﬂmm%fa‘u (Derman, Jones

and Lieberman, 1959)

225 WNUNITNAdRENKLUUARLIUAdLsEIAN F (Continuous Sampling Plan
type F, CSP-F)
LHUNIgHFNeENIuLILAaLNasszAN F visauuun1agusnasing CSP-F 1l
] % 1 1 dll o a dl [~ dl Qi 1
NATENAI DL LU ABLEAULLIIEALILAL AT WN 2¥LIAUN 1 IMA LI AR UIT 119 19N NI AR L
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226 WHUNTENAIRENLULABIUAYLsELAN V (Continuous Sampling Plan
type V, CSP-V)

LEUNNIguAnateuLILsaIiasssiny V vidaununisgusinacing CSP-V 1y
nsguenatuLUsBtesssALRY Tnaudnmaniagey A YiNn1Ingaaaay 100% i
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227 LLNumszg:Nﬁfmzi'mmuﬁimﬁmﬂszmw M (Continuous Sampling Plan
type M, CSP-M)

uEuNNIquAneteuLseiieslssin M videununIsgdusinagng CSP-M

1 ¥
a [

{ukunsgusetiuuusaismatsssAungnmmaulull A.f.1955 Tag Lieberman
uaz  Solomon | JpRLlsvasAvasLNLNIIENFRaENe CSP-M  Aatialiidinisanaiuaunig
F139A A 1AIDEH WIIALTUNDATUN NI NARA IR TBIAZFRINT 1N 19R9 a8 LIL LY
100% fsloideAININTINARAMTIABLENNEY LaBNsdusetne CSP-M Rdanivunly
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Wiflaunadednafisiy milﬁ@ﬂizﬁumimwmuﬁuﬂgﬁuQ@ﬂﬁﬁwfmr;jmamm e
N1TATIRAEULAUKUN1TANAIDE N CSP-M il (Lieberman and Solomon, 1958)
1. pIedeUNARSLTULL 100% savesiullilus i i wiae
2. vinludou | mieiinsaseulinunARinguNNIes A
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3. Tuneguenatinasadnadon f Bunliwundasusiunnges
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Generic model

Cost/achivity categories

Examples of publications describing, analyzing or
developing the model

P-A-F models

Crosby’s model
Opportunity or intangible cost models

Process cost models

ABC models

Prevention + appraisal + failure

Conformance + non-conformance
Prevention + appraisal + failare + epportunity

Conformance + non-conformance + opportunity
Tangibles + intangibles

" A F (failure cost includes opportunity cost)
Conformarnce” + non-conformance

Value-added 4+ non-value-added

Feigenbaum (1956), Purgslove and Dale (1995),
Merino (1988), Chang ef al (1996), Sorqvist (1997h),
Plunkett and Dale (1988b), Tatikonda and Tatikonda
(1996), Bottorff (1997), Israeli and Fisher (1991),
Gupta and Campbell (1995), Burgess (1996), Dawes
(1989), Sumanth and Arora (1992), Morse (1983), etc.
Suminsky (19%) and Denton and Kowalski (1988)
Sandoval-Chavez and Beruvides (1998) and
Modarres and Ansari (1987)

Carr (1992) and Malchi and McGurk (2001)

Juran et al (1975)

Heagy (1991)

Ross (1977), Marsh (1989), Goulden and Rawlins
(1995) and Crossfield and Dale (1990)

Cooper (1988), Cooper and Kaplan (1988), T'sai (1998),
Jorgenson and Enkerlin (1992), Dawes and Siff (1993)
and Hester (1993)

(97
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Company Industry Reported gains Reference
United Technologies/  Telecommuni-cations CoQ reduced from 23.3  Fruin (1986)
Essex Group, USA to 17.2 percent in five
f years
Gain in productivity of
26 percent
AT&T Bell Telecommuni-cations C Thompson and
Laboratories o - ect budge Nalamura (1987)
Hydro Coatings, UK Industrial coatings ~ CoQ = FIF 4+ E ercentag \ CoQ reduced from 41  Purgslove and Dale
manufacturing " :[/g ‘annual salés to 25 percent in four  (1995) and Purgslove
‘M LS fuEnover ylneals ) ’ and Dale (1996)
-~ i age of raw vestment n quality
e 1l usage paid back in the first
year
Philips Power Hlectronics we of CoQ reduced from 358 Payne (1992)
Semiconductor 18.1 percent in four
Business Group, UK 3 =
: orkforce reduced by
& 4! l\, percent in 18 months
—_ j=+ (Output increased by 25
QQJ 11 percent in 18 months
York International, UK Air conditioning and =P+ A+1IF + EF  Percentage to costef Co(Q reduced from 135 Knock (1992)
refrigeration "4 o sa&’ to 3.7 percent in eight
factory
‘ ‘ ‘ ced by 96
British Aerospace Aerogpace q CoQ =P+A+F Percentage of total ~ Objective to reduce Hesford and Dale (1991)
Dynamics, UK ¢ manufacturing,cost  CoQ by one third i one
Y
‘ g I (continued)
q | —J

4%
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Company Industry N Reported gains Reference
ITT Europe, Belgium  Information . " Percentage of Savings from CoQ Groocock (1980)
technology s improvement program

totaled over § 150

million in five vears
Allis-Chalmers Machinery CoQ reduced from 45  Kohl (1976)
Corporation, USA manufacturing to 1.5 percent in three

years
Herbert Machine Tools, Machine-tool ] ! b ercentage of sales  CoQ reduced from 75  Burns (1976)
UK industry -7 ‘ A to 5.9 percent in four

o . years

Raytheon's Electronic  Software Rework Percentage of total  CoQ reduced from 65 to  Campanella (1999)
Systems ot j 15 percent in eight

years

Rework cost reduced

from 40 to 6 percent

The overall payoff was

j 7.5 times
A 170 percent increase
= ; ‘_i,i in software
‘ ) _LJ QﬂﬁL productivity

Major electrical firm  Elecirical COQ =P+ A+1IF + EF  Percentage les  CoQ reduced from 54  Campanella (1999)

to 4.6 percent in first
Ferranti Defense Whitehall (1986)
i3

equ

National Cash Register Preasm echamcs CoQ =P+ A + F Percentage of total ~ CoQ) reduced from 64  Krzikowski (1963)
Company, Germany manufﬂmg cost  to 44 pelcwn six

wqmﬂsmmqma TR

14
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Company

Industry

CoQealculation percent

Base for Col)
calculation

Reported gaing

Reference

North American
Philips Consumer
Electronics

ITT Corp. New York,
USA

Travenol Laboratories,
USA

Hermes Electronics

Banc One Corporation,
USA

Cascade Engineering,
USA

Electronic
manufacturer

Solid State Circuits

Consumer electronics

Information
technology

Medical devices,
pharmaceutical
Military electronics

Financial services

Automotive supplies

Electronics

CoQ =" +A #IF + EF

CoQ #P+A4F

CoQ =P+A+F

Col) =P+ A+1F + EF

Co =P+ A+IF + EF

Col) =P+ A+ 1IF + EF

CoQ) = P+ A+ 1IF + EE

Percentage of
standard product
cost

Pereentage of direet
labor

Percentage of sales

Percentage of sales
Percentage of

operating expense

Pereentage of sales

Percentage of sales

Crosby's model

CoQQ = COC + CONC

Percentage gfthe
revenue

Co reduced from 12 to
5.5 percent

By reducing Col() the
company has saved
hundreds of millions of
dollars in first five
Vears

Scrap and rework
reduced by 30 percent
during one year

Net income enhanced
by 520 million annually
Substantial
improvements in
service levels and
operating costs

Col) reduced from 37 to
17 percent

Morse et al (1987)

Hagan (1973) and
Morse et al (1987)

Tsiakals (1983)
Breeze (1981)

Atkinson ef al (1991)
and Campanella (1999)

Atkinson ef al (1991)
Denzer (1978)

Denton and Kowalski
(1988)

(continued)

1%
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Reported gains Reference

CoQ reduced by 50 Slaughter ef al. (1998)
percent in eight years

CoQ reduced by $54 Carr (1992)

Company Industry
BDM International Software

US Marketing Group of Service business

Xerox, USA million in first year
Rank Xerox, UK Office equipment CoQ reduced from 6 to  Huckett (1985)
1 percent in five years
Defect rate reduced by
over 75 percent
Reprographic Office equipment CoQ =P+ A M{? roentage of the CoQ reduced by 50 Morse ef al (1987)
Manufacturing + IF + El ,; + 0OC ard cost of percent
Operations Unit of it Ction
Xerox, USA
Pharmaceutical Pharmaceutical CoQ reduced by 11 Malchi and McGurk
company

(continued)

L:pement (2001)
<y
{
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Company Industry Reported gaing Reference
Westinghouse Owerall productivity Farys (1986)
Semiconductor increased by 15 percent
Division, USA in four vears

Scrap reduced by 58

percent resulting in

savings of over $2,4

million

Material returned by

customer reduced by 69

percent resulting in

savings of over

$600,000
Lebanon Steel Steel casting Col) = centage of sales  Objective to reduce Moyer and Gilmore
Foundry, USA i failure costs by 50 (1979)
GEC Alsthom % oQ = COC + CON Goulden and Rawlins
Engineering Systems Wi (1995)
Networked Computer ~ Computer systems = Process ' I CoQ reduced by 25 Jorgenson and Enkerlin
Manufacturing hty + Board “_L percent in one year (1992)
Operation of Repair + Bench
Hewlett-Packard, USA Defect Analysis

Notes: CoQ, cost of quality; COC, sappraisal cost; OC, opportunity cost;
F(IF + EF), failure cost (internal

amaﬂmmumqwmaﬂ
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