a7/14/2883

17:23 3217798283 CARD

PacE @2

TECHNICAL REPORT o150 I1SO/TR 1001 7:1999(E)

@ Guidance on statistical techniques for ISO 9001:1994

1 Scope

This Tachnical Report provides guidance on the selection of appropriate statistical techniques that may be ugaful to
&n organization in developing, implementing or Meintaining a quality system in cofmpliance with 150 9001, This i
done by examining the requirements of 190 8001 that involve tha use of quantitative data, and then idaritifying and

describing those statigtical techniques that may Lie useful when applied to such datg,

This Techntical Report is not intanded for cantractual, reguiatory or certification Purposes. It is not intendad
to be used as & mandatory checklist for compliance with 1SO 9001:1924 requirements. The justification for tging

statistical technigues is that thelr application woukd help to irmprova the efiectivenass of the guality system,

2 Terms and definitions

For the purposes of thia Technical Report, the terms and definitions given in ISO B402, 180 3534 (all parta) ana

.IEC 60050 apply.

References in this Technica! Report to "produst” are applicable to the ganeric product categories of service,
hardware, processed materials, software or 2 combination therecf, in accordance with Metes 1 and 2 accompanying

the definition of "product” in 150 Bagy.

3 Identification of potential needs for statistical techniques

The need for quantitative data that Mmay reasonably be associated with the implemenmtation of the clausas and sub-
clauses of 150 9007 is identified in Table 1. Listed agairst the reed for quantitative daia thus identified are ohe or
more appropriate statistical techniques that potentially may be applied 1o such data, and whoge application would

benefit the arganization,

Where no need for quantitative data could be readily assoclated with a clayse ar sub-clayse of 150 8001, np

statistical techniqua is icantified.

Discretion has baen exercized in citing anly those techniques that are wal known ang have baen ysad in 3 wide

range of epplications, with recognized benefits to users.

specific contaxt.
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Tabla 1 — Needk invalving quantitative data, and supporting statisticsl techniquea(s)

PacE @3

Clause/sub-clause of
IR0 9001 11904

Neads Involving tha use of quariitative
data

Statistical technique(s)

4.1 Management responsibility

and to ensure that the suppher has the
capability fo meet requirements

4.1.1 Quality policy MNead to assess the axtent to which the Sampling
quality policy is implemanted in tha
organizetion

4,1.2 Organization

4,1.2.7 Responsibility and None identified

Authority

4.1.2.2 HAesourcas None identified

4.1,2.3 Management Hona ldentitked

rapresentative

4.1.3 Managemant reviaw Neaad for quantitative assessment of tha Descriptive statistics:
arganization's padormance against its Sarnpling: SPG charts; Time
quality objectives sanas analysis

4.2 Quality systam

4.2.1 Gienaral Nene identified

4.2.2 Quality system Nona kientified

procedures

4.2.3 Quality ptanning Mot idanithed

4.3 Contract raviaw

4.3.1 Ganoral Mone identified

4.3.2 Reviaw

4.3.2.a Raview None identified

4.3.2.b Raview None identified

4,3,2.c Feview Nead 1o analysa tandar, contract of order | Measurarment anatysis:

Procese capability analysis;
Reliability analysis; Sampling

technical imarfaces

4.3.3 Amandment to a contract | None identified
4.3.4 Records None idertified
4.4 Dusign control

4.4 .1 Genaral Nane identified
4.4.2 Design and development | None identifiead
planning

4.4,3 Qrganizational and None identified

4.4.4 Dasign input

Neead to identity and review input
requirarments for adequacy, and regolve
dittarances

Measummant analysis;
Process capability analysis;
Reliability analysiz; Statistica!

tolerancing
4.4.5.a Desgign output Mewd to assess that design outputs satisfy | Descriptive statistios;
input requiremants Hypothasis testing:
Maasuremant analysis:

Process capability analysis;
Rediability anakysis; Sampling;
Statistical iolarancing

4.4.5.b Design output Nona identified
4.4.5.c Design output Need to idantify critical design Rugression analysis;
charactanistics Reliability analysis; Simulation

4.4.6 Dasign review

None identified
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Table 1 (continued)
Ciaune/sub-clauge of Neads involving the use of titati j
180 9001:1994 | JuonUAtive | Statistical tachnique(s)

4.4.7 Design varification

Need 1o ensure that design maets stated

Dasigh of expenments;

. raquirements Hypothesis testing;
Measurement analysis;
Regression analysis;
Reliability analysis; Sampling;
_ e Simulation
4.4.8 Design validation Nead to ansure that product cottorms to Hypothesis testing;
defined user neads and/or requiremants Raegression analysis:
Reliability analysis: Sampling:
: Simuiation
4.4.9 Design changes None identified
4.5 Docurment and data control
4.5.1 Genaral None idantified
4.5.2 Document and data None idantified
approval and issue
4.5.3 Document and data None identified
changes
4.8 Purchasing
4.8,1 General Nonhe identified
4,6.2.a Evaluation of Neead to evaluate subcontractors on the Degcriptive statistics:

subcontractors

basis of their ability to meet requiremenis

Hypothesis testing; Process
capability analysis, Sampling

4,6.2.b Evaluation of None identified

subcontractors

4.6.2.c Evaluation of Nead to describe and summarise Descriptive statistics
subcontraciorg pedormance of sub-contractors

4 5.3 Purchasing data

None identified

4.6.4 Verification of purchaged
product

4.6.4.1 Supphier varfication at
subconiraclor's premises

None identifiad

4,6.4.2 Customer verification of
subcontracted product

None idantified

4.7 Control of customer-
supplied product

Mone identified

4.8 Produc! identitication and None dentified

traceability

4.9 Process controt

4.9.a Process controi Nane identified

4.9.b Process control Need to ensure the suitability of Descriptive statistics;
aquipmedt Measurement analysis;

Process capability analysis

4.8.c Process control

None identified

4.5.4 Process control

Need to monitor and contrl suitablo
process parametars and product
charactaristics

Dascriptiva statiatics; Dasign
of experiments; Regrassion
aralysis; Sampling; SPC
thars; Time series analysis

4.9.e Process control

Meed (0 approva processas and
aquipment

Dasciiptive statistics;
Mearsurement analysis:
Process capability analysis

4.9.f Procass contral

None identified

4.9.g Procéss contral

Need for suitable maintenance of
equipment to ensure continuing process
capability

Dascriptive statistics; Process
capability analysrs; Raliability
analysig, Stmulation
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Table 1 {continued)
Clause/aub-¢| of
;:su ggm ,1;‘;? Neweds involving t::l:“ of guantitativa Statistical technicpre(s)
4.10 Inspaction and testing
4,101 General Noed to specily inspaction and test Hypothisis 1aating; Ralinhility

activitios (o verify that product
reduiraments are mat

analysis; Sampling

4.10.2 Recsivinp inspaction
and testing

ang testing

2.10.2.1 Aeceiving inspoction | Need to verify that incoming product Descriptive statistics;

and testing conlorms to spacified requirsments Hypothesis testing; Fiaﬁabilﬁy
an i Sampli

4.10.2.2 Recaiving mapection | Nona kenthed alysis; Sampling

and testing

4.10.2.3 Receiving ingpection | None identiied

inspection, measurerment and tast
equipment

4.10.3.2 In-process ingpection | MNeed to inspect and test product as Dascriptive statistics;
and testing requirsd Hypothesis tasting; Raliability
a . .

4.10.2.b In-process inspaction retee Samping

and tasting

4.1(:_».4 Final inspection and Nead to verify that finished product Dascriptiva statisties;

tasting conforme to specified requirsments Hypothesis testing; Reliability
i analysis; Sampling

4,10.5 \nspection and test None identiflac T

records

4,11 Control of inspaction,

maasufinyg and tast aquiprment

4.11.1 Ganarl None idantified

4.11.2.a Control procedyre Mead to agaess the capability of Descriptive statistics:

Measurement analysig;
Process capability analysis:
SPC charts

4 11.2.b Control procedure

None identified

inspection and test results,

4 11.2 ¢ Gontrol procedure Need to define procass tor calibration of Descriptive stattstios;
insgemion. measurament and test Measurement analysis;
eqipment Process capabslity analysis;

EPC charts

4 11.2.d Contrel procedura None identified

411 2 ¢ Control procedure MNone identifiad

4 11 21 Contro) procedure Meaad to agsess validity of pravious Descriptive stanstics;

Hypothesis testing; Raliability
unalyzis; Sampling; SPC
charts

product

4 11.2 g Control procedure Nona identified
4.11.2.h Control procedure None identified
411,21 Control procedure Norne identified
4.12 Ingpection and Test siatus | Nona identifieg
413 Control of nenconfgmming

product

4.13.1General hone identified
4,13.2.a Aeview and None kientifiad
disposition of nonconiomming

Ert:}dur;t

4.13.2.b Aaviaw and None iderdified
disposition of nongonforming

. PAGE B5
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Table 1 (cominued)
Clausa/sub-clauss of Noeds Involving the use of quantitative Stat i
IS0 6001:1494 At G Iaticai techniqueis)

4.13.2.c Review and
disposition of nonconforming
product

None idertifiad

4,13.2.d Review and
dizposition of nonconforming

Nore identified

raports of product noncordormities,

product

4.14 Corrective and praventive

action

4.14.1 Ganeral Nong idantified

4.14.2.a Corractive action Need to assess effectivenass of process | Descriptive statistics:
for handfing customer complaints and Sampling '

4.14.2 b Corrective action

Nead to analyse the cause of non-
conformities relating to product, process
or quality syatem

Descriptive statistics; Design
of @xpariments: Measurermeant
analysis; Process capability
analysis; Regregsion
analysis; Religbifity analysis;
Sampling: Simulation: SP&
chats; Statistical tolerancing;
Tirrm serigs analysiz

4.44.2.c Correctiva action

None identified

4.14.2.d Corrective action

Nead to evaluate the effectivenass of
corective action

Desenptive statiatics;
Hypothesis testing;
Ragression analysis:
Sampling; SPC chats; Time
senes analysis

4,14.3.a Preventive aclion

Naed fo summanse and analyse product
of process data related to actual or
potential non-corformities

Dwscriplive siatistics;
Regrassion analysis: Time
sarigs analysis

4.14.3.b Prevertive action

None identificd

4.14,3.c Preventive action

Naad to ensure the effectivenass of
preventive action

Descriptive statisties:
Hypothesis testing;
Ragression analysis:
Sampling: SPC charts: Time
seres analysis

4.14.3.d Preventive acticn

None identifed

4,15 Handling, slorage,
packaging. preservation and

dalivary None identfied
4.15.1 Genaral
4.15.2 HMandling None identified

4.15.3 Stotage

Nead to axsess deterioration of product in
stock, and to determine appropriate
interval between azsa3sments

Dascriptive statistics;
Hybathesis tasting; Raliabllity
ahalysis; Sampling; Tima
geries analysis

4.15.4 Packaging

Need to assess contormanca of packing,
packaning and marking processes 1o

Dascriptive statistics; Progess
capability analysis; Sampling;

test

specified requiremants SPC chans:

4.15.5 Preservation Need to assess the adequacy of Dascriptiva statistics;
presarvation and segregation of product Hypathesis testing; Sampling;
under supplier's control Tre saries analysis

4.15.6 Delivery Need to B3sass adequacy of protection of | Descriptive atetistics:
prodict quality after final inspaction and Sampling

4.16 Control of guaiity récords

None identilied
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Table 1 (continued)
Clausa/sub-clause of Needs involving the use of quantitativa Statisthcai technique(s)
IS0 5001 1694 duta
4.17 Infemnal quality auciits Fotential need for sampling in planning Descriptive statistics;
and eontduecting intamal audits; and need | Samphing .
for summarising data from audits and
varitying affactivenass
4.18 Tianing Nore ientified
4.19 Sarvicing Naad to varily that sarvicing meels Descriptive statistics;
spacified requirements Sampling
4,20 Statistical techniques
4.20.1 |dentification of need This clausa calis for the idantification of Suitable statistical techniques
the need for statistical technipues. identified for considaration,
[ 4.20.2 Proceduras Nonw idantifisd

Tha findings of Table 1 are summarized in annex A, which pregants an ovarview of the range of statistical
techninues and the extert to which they could be used to support the implemantation of 150 80041,

4 Descriptions of statistical techniques identified

4.1 Geaneral

The following statistical technigques, or families of techniquas, that might halp an organization to meets its needs, are
identified in cleiisa 3

~=  cescriptive statistics
—  gegign of expatiments

— hypothasis testing .
— measurement analysis

—  process capabliity analysis

- FRQression

— raliability analysis

— sampling

- girmuiation

— Statigtical Process Contrul charts

— olatistical tolarancing

— tima sarlss analysis

As stated eudiar, the criteria used in selecting the techniques gatherad above are that the tachniques are well
known and widaly used, and thelr application has rasulted in banefit to users.

The choice of tachnique and the manner of its application will depend on the circumstances and purposa of the
exarcige, which will differ from case to case.

A brial description of asch statistical technique, or family of techniques, listed above is provided in 4.2 to 4.13. The .
descriptions are intended to assist a lay reader lo assess the potertial applicabiity and benefit of using the
statistical techniquas in implementing the requirements of a quality systam. However, the actual application of
statistical techniques cied here will require mare guidance and axpertisa than is provided by this Technical Report.
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