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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The

des

different types of ISO documents should be noted. This document was drafted in accordan
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the

pat

any
on thhe ISO list of patent declarations received (see www.iso.org/patents}):

Any

con

For
exp
Wo

URL: www.iso.org/iso/foreword.html.

Thi

Subicommittee SC 5, Acceptance sampling.

Thi

procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee

ent rights. ISO shall not be held responsible for identifying any or all su¢h-patent rightg
patent rights identified during the development of the document will.bée“in the Introduct

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the voluntary nature of standards;. the meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
[ld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see th

5 document was prepared by Technical Committee ISO/TC 69, Applications of statistic

5 first edition of ISO 28598-1 cancelsand replaces ISO 13448-1:2005, of which it constitu

enance are

ded for the
e with the

 subject of
. Details of
ion and/or

d does not

terms and
nce to the
e following

il methods,

fes a minor

rev]sion to change the reference number from 13448-1 to 28598-1.

With the view to achieve a more consistent portfolio, TC 69/SC 5 has simultaneously renumbered the

follpwing standards, by means-of minor revisions:

Old|reference Newreference Title

1S0[2859-10:2006 [S0'28590:2017 Sampling procedures for inspection by attributes — Introduction
to the ISO 2859 series of standards for sampling for infpection by
attributes

1S0|8422:2006 IS0 28591:2017 Sequential sampling plans for inspection by attributes

1S0|28801:20¥1 [SO 28592:2017 Double sampling plans by attributes with minimal s;lmple sizes,
indexed by producer's risk quality (PRQ) and consiymer's risk
quality (CRQ)

[SOt8%#1#2006 1S6-285932617 ATCEPtalCe SAMPITE ProCEdures by attributes—Acceptzero sampling

system based on credit principle for controlling outgoing quality

IS0 21247:2005 [SO 28594:2017 Combined accept-zero sampling systems and process control pro-
cedures for product acceptance

ISO 14560:2004 IS0 28597:2017 Acceptance sampling procedures by attributes — Specified quality
levels in nonconforming items per million

ISO 13448-1:2005 [SO 28598-1:2017 Acceptance sampling procedures based on the allocation of priorities

principle (APP) — Part 1: Guidelines for the APP approach

ISO

13448-2:2004

[SO 28598-2:2017

Acceptance sampling procedures based on the allocation of prior-
ities principle (APP) — Part 2: Coordinated single sampling plans
for acceptance sampling by attributes

Cross references between the above listed documents have been corrected in the minor revisions.
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In addition, in 5.1 and 6.1.3, the reference to ISO 2859 has been corrected to a reference to ISO 2859-1.

A list of all documents in the new ISO 28590 - ISO 28599 series of International Standards can be found
on the ISO website.
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Introduction

The ISO 28598 series provides a new acceptance sampling methodology in support of quality
management. This could be beneficial for users of ISO 9001 or ISO 9004. This part of ISO 28598 gives
guidance and explains the methodology, which is based on the “allocation of priorities principle” (APP).
[SO 28598-2 provides attributes sampling plans. Development of ISO 28598-3, to provide variables

Ssam

pling plans, is under consideration.

The procedures in the ISO 28598 series have considerable advantages under certain circumstances.
A novel feature is the ability to use practically any type of prior objective and subjective information

wh}n determining the appropriate sampling plan. Examples of such information are inspect

for previous lots, certification of quality management systems as being in conformity. Wit
quallity control data and customers' subjective estimates of the supplier's capability-to p

des
san

And
out
acc
imp
to s

restilt in contradictory results between two parties. This can lead to considerable effort beir
esolve disputes that could have been avoided from the vérybeginning. The APP enables
Lies to organize inspection in accordance with its own resources and capabilities for

tor
par
the
not
san|

epted that the parties should use similar inspection plans or schemes? This could somet

red quality, all of which may be summarized in a trust level. This allows a progressive r
ple size as the customer's trust in the producer increases.

ther advantage of the procedures arises when successive inspections.gfythe same lot
by different parties (i.e. customer, producer and/or a third party).In‘the past, it wa

ossible, due to the parties having different resources and capabilities for inspection. Mo
ampling variability, in up to 25 % of cases the use of similarinspection plans or schq

eby significantly reducing the probability of occurrence of contradictory results. The
required to coordinate their sampling plans with-éach other, only with specific requiren
pling plans such as customer's or supplier’s risks:

|

ion results
ISO 9001,
rovide the

bduction in

ire carried
5 generally

mes prove

Feover, due
bmes could

g required

each of the

nspection,

barties are

ents of the
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Acceptance sampling procedures based on the allocation of
priorities principle (APP) —

Part 1:
Guidelines for the APP approach

1

Thi
san
car

The
disq

whg
con

The
NOT

The
san
con
ack

guidlelines). The parfies may also provide for the use of the APP in disputes and arbitration.

2

The
con

Scope

5 part of ISO 28598 provides guidelines specifying the organizational principles of
pling in situations where the contract or the legislation provides for successive inspe
[ied out by different parties: the supplier, the customer and/or a third panty

rete items in lots. They are applicable to
supplier inspection (final inspection, product certification upon’supplier’s request),
customer inspection (incoming inspection, audit inspectjown, acceptance sampling),

third-party inspection (certification of product, inspection and supervision for obs
International Standard requirements, quality imspection carried out at the suppl
customer, request),

re the quality levels and the lot acceptability criteria are specified unilaterally by the
fractually by the supplier and the customer.

se guidelines are also applicable to situations when only one sampling inspection is actua
E Single sampling APP plans by-attributes are given in ISO 28598-2.

guidelines provided by thispart of ISO 28598 may be applied in developing standards on
pling for standard inspection models, specific items or quality levels, as well as in
fracts, specificationsand instructions. In contractual use of the APP, the parties concer
howledge in the gontract that they approve of its principles (also by referring to t

Normative references

following documents are referred to in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3

hcceptance
Ction to be

se guidelines are designed for inspection of populations of any prioduct supplied or delivered in

ervance of
er, and/or

Supplier or

Ily needed.

hcceptance
developing
hed should
he present

pir content
pplies. For

un

a5 d o ofo o los £ adii: £ rafa . £ L3 | |
atCO T CTCT CTIICCS e TatC S T CUTCIrUTT UT Ch e T CTIe T CTIC T OO C O C T C (T CTO U T S oLy - AT CTTO T CTY

s) applies.

ISO 2859-1, Sampling procedures for inspection by attributes — Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

ISO 2859-2, Sampling procedures for inspection by attributes — Part 2: Sampling plans indexed by limiting
quality (LQ) for isolated lot inspection

ISO 2859-3, Sampling procedures for inspection by attributes — Part 3: Skip-lot sampling procedures

ISO

3534-2, Statistics — Vocabulary and symbols — Part 2: Applied statistics

ISO 3951-1, Sampling procedures for inspection by variables — Part 1: Specification for single sampling
plans indexed by acceptance quality limit (AQL) for lot-by-lot inspection for a single quality characteristic

and

a single AQL

© IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=1bbaf816cec905d89c52494414c43b98

ISO 28598-1:2017(E)

[SO 28591,

Sequential sampling plans for inspection by attributes

ISO 8423, Sequential sampling plans for inspection by variables for percent nonconforming (known
standard deviation)

IS0 9000:2

015, Quality management systems — Fundamentals and vocabulary

[SO 28598-2:2017, Acceptance sampling procedures based on the allocation-of-priorities principle (APP) —
Part 2: Coordinated single sampling plans for acceptance sampling by attributes

3  Termgsdebnitonssymbelsandabbreviatedterms——————————————

For the py
SO 28598

ISO and IE

ISO On
IEC El¢

3.1 Terr

3.1.1
normative
NQL
limiting vz
quality lev|

Note 1 to eftry: A limiting quality (LQ) may also be considered to be a guaranteed lot quality level althoug

that case th
is of the LQ
guaranteed
capability t

to submit ey
allows a cor]

3.1.2
satisfacto
lot for whi

3.1.3
unsatisfad
lot for whi

3.14

rposes of this document, the terms and definitions given in ISO 3534-2, ISO 9000
2 and the following apply.

[ maintain terminological databases for use in standardization at the followingaddresse

line browsing platform: available at http://www.iso.org/obp

ctropedia: available at http://www.electropedia.org/

hs and definitions
quality limit
lue of the lot quality level specified for the purpose of acceptance as a guaranteed

J

e guarantee is assured only by a sampling plan that has a low probability of acceptance when th

and

1%2]

lot

h in
b Jot

Normally it requires large sample sizes, Aspecified NQL should be considered as a lot quality |
in part by a sampling plan and in part,through supplementary evidence supporting the supp

ridence other than the inspection data in support of the declared quality. In a variety of situatio
siderable decrease in the cdst)of inspection for both the supplier and the customer.

"y lot
h the actual qudlity level is not worse than the specified NQL

tory lot
h the actual quality level is worse than the specified NQL

|
satisfy the specified requirementg” A'sampling plan for LQ is utilized in the case of prior distru
the lot quality. A sampling plan for a NQL depends on the level of trust in the lot quality and encourages a sup

evel
er’s
tin
lier
hs it

customer’

Bo

3 ' . L
TSN UII SUPPIITT IS PTLLIUIT

for an acceptance sampling plan fixed by the supplier, the maximum probability of a decision that

classifies a

3.1.5
supplier’s
@o

lot as satisfactory when the actual lot quality level is worse than the specified NQL

risk on customer inspection

for an acceptance sampling plan fixed by the customer, the maximum probability of a decision that
classifies a lot as unsatisfactory when the actual lot quality level is not worse than the specified NQL

© ISO 2017 - All rights reserved
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3.1.6
schematic customer’s risk at supplier inspection

Pa

maximum probability of accepting the lot when the lot quality level in a sequence of lots is uns
and the sampling scheme specified by a supplier is used

Note 1 to entry: A schematic risk takes into account the probability of switching to inspection plans
severity.

3.1.7
schematic supplier’s risk at customer inspection

atisfactory

of differing

Aa
maximum probability of non-acceptance of the lot when the lot quality level in a sequeng
satisfactory and the sampling scheme specified by a customer is used

Notg¢ 1 to entry: A schematic risk takes into account the probability of switching to inspection plang
sevgrity.

3.1{8

arbiitration situation

situation which arises due to sampling variation when a customer rejécts a lot which was 3
the[supplier on supplier inspection using the same quality level

itration characteristic curve

curye that provides a probability that a lot with a specific.guality level will be classified as s
by the sampling plan used by the supplier and as unsatisfactory by the sampling plan u|
customer

3.1]10
inspecting party
any|party that organizes and conducts sampling inspection of the lot for the purpose of acce

Note 1 to entry: It may be the supplier, customer or a third party.

3.111

truptlevel
customer’s estimate of the-weight of prior, supplementary and indirect evidence of the
cappbility to fulfill the specified quality requirements

3.112
supplier
orgpanization or{erson that provides a product

[SOPRCE: 1S6.9000:2015, definition 3.2.5 - modified.]

3.1{13
cusfomer

e of lots is

of differing

ccepted by

atisfactory
sed by the

ptance

supplier’s

organization or person that receives a product

[SOURCE: ISO 9000:2015, definition 3.2.4 - modified.]

3.2 Symbols and abbreviated terms
Ac acceptance number

APP  allocation of priorities principles
AQL  acceptance quality limit

LQ limiting quality

© IS0 2017 - All rights reserved
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NQL
TQM
n
N
T1to T7

ao

normative quality limit
total quality management
sample size

lot size

trust levels

supplier’s risk on customer inspection

A3
Bo
Ba

Cus

4 Gene

4.1 Qua

The most d

schlematic supplier’s risk at customer inspection

tomer’s risk on supplier inspection

schematic customer’s risk at supplier inspection

ral overview of quality

lity measures

ommon measures of quality are the percentage of nonconférming items and the numbg

nonconformities per 100 items of product. However, in general casestheére may be other characteris

especially
particular

NOTE ’

in the inspection of friable, liquid, or linearly or spatially stretched kinds of product.
quality measure is specified in standards, specifications or contracts.

'he inspections organized on the basis of these guidelines are treated not as an instrument

economic apd psychological pressure upon the supplier to enhance quality of the lots, but as an instrumen

information
quality. Eac
rights of thg
plans as an

4.2 Role

The efficie

support and determination of the relations among the parties mentioned above in matters o
h party has the opportunity to protect its interests and rights while still observing the interests

other parties. Thus, the ISO 28598 systemi\treats the supplier, customer and third-party inspeg
ntegrated and coordinated system.

of information on quality asSurance

\cy resulting from using the)principles stated in these guidelines increases with the degre

attention t
depends

he supplier and customer/pay to the quality assurance aspects of information. The efficig
the amount and intégrity of prior information (the more the amount of positive informa

)
and the gn:Leater its integrity,-the less the amount of sampling that is required). Prior informa

is taken i
customer’s
acceptance

o account in defining initial data for choosing sampling plans (first of all in defining
risk on supplier inspection) and in constructing sampling schemes. These guidelines t
sampling as one of the elements in the information processes among the parties. In of

words, sanjpling proeedures are treated together with all data on quality.

Annex A gi

ves the main aspects of the allocation of priorities principle (APP).

r of
ics,
The

for
[ for
f lot
and
tion

e of
ncy
[ion
fion
the
reat
her

Annex B gives recommendations for choosing the customer’s risk for supplier inspection.

5 Selection of a sampling system

5.1 Relations between sampling systems

The acceptance sampling system of the present guidelines supplement ISO 2859-1, ISO 3951-1,
ISO 28591 and ISO 8423. The following information should be referred to for the selection from these
International Standards.

© ISO 2017 - All rights reserved
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5.2 Continuing series of lots

The sampling systems described in ISO 2859-1, ISO 2859-3, ISO 3951-1, ISO 28591 and ISO 8423 are
beneficial in the following situations:

a) asamplinginspection is conducted by a single party only (normally by the customer);
b) a continuing series of lots is considered;

c) thelotsare inspected in the same sequence as those produced;

d) Ao ormore supnliors are in compeltition:
e) |the quality level is generally better than the AQL.

In this case, the switching rules given in ISO 2859-1, ISO 2859-3, ISO 3951-1, ISO 28591 anf ISO 8423
canl|give the supplier a good incentive for improvement of the quality level, while@urchasers|can expect
tolgrable protection.

5.3| Separate lots

Theg ISO 2859-2 system is advantageous when:

a) |acceptance sampling is conducted by a single party only;
b) [a unique lot is produced or an isolated one inspected;

c) |itis impossible, for some reason, to use prior information on the supplier’s capabilities|in order to
meet the quality requirements;

d) |along-term business relationship between the producer and the customer is not presunjed;
e) |large sample sizes are available.

In this case, [SO 2859-2 is reasonably-supportive for the customer.

5.4 Features of the ISO 28598 sampling system
The ISO 28598 sampling system may assist when:

a) |inspection is first(eoniducted by the supplier on final inspection and then, for the sam¢ lot, by the
customer on inceming inspection (occasionally by a third party);

b) |there is a long=term relationship between the producer and the customer;
c) |prior information about the supplier’s capabilities to meet specified requirements is avdilable;

d) |the‘supplier’s responsibility for a quality guarantee involving a sampling inspection Was agreed
upon in the contract;

e) both parties are interested in reducing the cost of inspection.

Data relating to an effective quality system, statistical process control, preventative actions and other
information may be considered by the customer for an approximate assessment of the strength of the
lot quality guarantee and for specifying the degree of severity of supplier lot quality inspection to be
performed.

© IS0 2017 - All rights reserved 5
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6 Requirements for the quality of lots and relationships between the parties

6.1 Lot quality requirements

6.1.1 Th

e form of lot quality requirements

Lot quality requirements should be specified in a contract and/or specification by agreement between
the supplier and the customer.

The requirements should be specified in terms of the normative quality limits (NQLs).

If the requ
not applic

NOTE
and conside

6.1.2 Sa

In complia
by the par

!

rements for lot quality levels are not specified in this way, the ISO 28598 sampling syste
le.

non-contractual production, the requirements for the lot quality levels may be set in,specificat|
red as supplier information about the quality of the lots produced.

[isfactory and unsatisfactory lots

m is

LlONS

ies to be satisfactory lots (i.e. meeting specified requirements;see 3.1.2) or unsatisfact

hce with the quality level set in a contract, the delivered produetion lots should be judged

ory

lots (i.e. noft meeting specified requirements, see 3.1.3). Thus any lot with a'quality level better than|the

agreed NQ
than the ag

6.1.3 Ob

For individ
the supplie
parties’ rel
to make a
system, th
applied for
and the IS
of the actiy
conformity
will not ex
and to errd

6.2 Rela

The suppl
requireme
customer.

. is considered to be a satisfactory lot. On the other handfany lot with a quality level w
reed NQL is considered to be an unsatisfactory lot.

jectives

ual and wholesale deliveries, the production.let becomes the object of relationships am
1, the customer and the third party and itis necessary to establish the criteria fixing
ations regarding the lot of product. The-allocation of priorities principle enables each p3
free choice of sampling plans and schemes (see 8.3). Therefore, in the ISO 28598 samp

inspection of quality conformafce: This is an essential distinction of the NQL from the
D 28598 sampling system from. the ISO 2859-1 sampling system. NQL means that, in s
rities undertaken, including:sampling and screening, the supplier cannot guarantee 10
of all items of product in a-lot. However, the supplier guarantees that the actual quality |
ceed the specified NQL..A complete guarantee is infeasible, not least due to sampling e
rs inherent in the measurement and testing facilities and methods.

tionships of the parties concerning lot quality

er is obliged to deliver lots of satisfactory quality, i.e. corresponding to the speci
nts, with*the submission of enough evidence of the adequacy of lot quality to satisfy

rse

ong
the
\rty
ling

b lot quality criterion (NQL) should be specified regardless of the sampling plans, thaf is,

\QL
pite
D %
pvel
'ror

fied
the

Dn-thé other hand, the customer is not obliged to accept lots of unsatisfactory quality

receipt of 3

On

n-Onsatisfactory lot and after submission of the evidence to the supplier, the customer ay

return the whole lot or make the supplier undertake measures to ensure that the lot quality conforms
to specified requirements.

It is wrong to believe that an NQL allows the supplier to deliver a percentage of the product that
does not meet the requirements. The supplier is liable for the quality of each item of product. When
a nonconforming item is found, the supplier should take every necessary measure to recompense the
customer, including reclamation, repair or replacement of the nonconforming item even if the lot has
been accepted.

6.3 Preventative measures

Information about the NQL allows the customer, and/or a supplier, to establish measures for preventing
potential losses. In particular, a customer may specify in a contract the delivery of extra quantities

6 © IS0 2017 - All rights reserved
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of items if critical defects are found, establish the rules for introducing discounts depending on the
NQL, or undertake other measures. Thus the NQL is the guaranteed information on lot quality for the

customer and the basis for setting the relations among the parties.

7 Objective of the inspection conducted by supplier, customer and third party

7.1

General

The contract or leglslatlon may prov1de for a suppllers obhgatlon to demonstrate that the lots are

ms
insy

Thd
on t

All

7.2

pection in order to check the Valldlty of suppller data on lot quahty The thlrd party m
pection also in cases of arbitration or when supervising the quality of product.

successive
hy perform

se guidelines show that the main task of acceptance inspection is to confirm orrepudiate the data

he lot quality, i.e. its purported conformity with specified requirements.

hon-statistical errors should be considered in favour of the opposite party.

Objective of the inspection conducted by the supplier

Sa

denponstrating to the customer (or his representative) and/er third party the validity of i
about the adequacy of lot quality.

Conftractually specifying the NQL value, the supplier asserts by implication that the actual ¥
quallity level in the lots delivered is not worse than this*value (see 6.1.3). The supplier inspec

be 4

7.3

Sanppling inspection conducted by the-customer (customer inspection) may be regarded

of d
spe
ISO
san

7.4
An

inspecting party.

Wh

pling inspection conducted by the supplier (supplier inspection) is treated as an inst

dequate to demonstrate that this information is'true.

Objective of the inspection conducted by the customer

emonstrating inadequacy of the supplier’s information concerning lot quality conforn
Cified requirements in a potential claim situation. Normally when using the sampling
28598 a customer inspectienis not required. It is far more effective to audit a supplier’s
pling and quality system!

Objective of the inspection conducted by a third party

interpretation”of“’sampling inspection performed by a third party reflects the inter

bn an jnspection is conducted in the interests of the supplier, it will be regarded as

rument for
hformation

alue of the
Fion should

S a means
nance with
system of
hcceptance

bsts of the

h means of

denponstrating the validity of information about the compliance oflot quality with specific requirements.

Wh

b1i.an inspection is conducted in the interests of a customer (e.g. certification of product, s

irveillance

or product quality inspection with the possibility of making claims against the supplier or making the
inspection results known), it is regarded as a means of demonstrating inadequate information about

the

NOTE

compliance of lot quality with specific requirements.

rules of the claimant.
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8 Requirements of the system of sampling inspection conducted by supplier,
customer or third party

8.1 Common system requirements

If a contract or legislation provides for successive sampling inspection by various parties (supplier,
customer or third party), then the system should satisfy a set of requirements on its inspection plans.
First of all it should provide for flexibility of rules in choosing plans and schemes so as to provide for the
differences in peculiarities, limitations and circumstances of each party. Moreover, the system should
fix such requirements as necessary on the sampling plans to promote reproducibility of decisions
obtained by the various parties on the basis of inspection results.

8.2 Reproducibility of decisions made by sampling inspection results

Due to the statistical nature of sampling, successive inspections at constant lot guality may give
different r¢sults even if the inspection methodology is strictly observed. The most ilmportant example
of this is when the supplier makes a positive decision and the customer, or thecthird party, makgs a
negative ome due to the uncertainty inherent in random sampling, leading to an‘arbitration situatioh.

The system should provide for a low probability of occurrence of such cases.

For the nopn-reproducibility characteristic the guidelines consider the{probability of both a posifive
decision at supplier inspection and a negative decision at customey¥’inspection. For the analysik of
successivelinspection there is introduced the notion of an arbitration characteristic, i.e. the probabllity
of an arbitration situation as a function of the lot quality level“Examples of arbitration characterigtics
are given iph Annex A.

There is a yidespread misconception that, to ensure the reproducibility of decisions, each party shquld
use similaf plans. However, their use may give high nén-reproducibility of inspection results, up fo a
quarter of all cases, i.e. up to a value of the arbitratien characteristic curve of 0,25. It is obvious that this
is an extremely high value and with similar plans the parties may have to go to considerable trouble to
resolve disputes, which should have been avoided when planning the inspection.

The supplier should endeavour to produce product that is considerably better than the NQL to ayoid
problems df conflicting acceptance at various stages of successive inspections.

The APP cancept enhances the reproducibility of the decisions being made from inspection results pnd
allows the pssignment of any maximum value of the arbitration characteristic curve while still granfing
each party|a high level of freedem in choosing from inspection plans and schemes.

8.3 System flexibility and the possibility to accommodate individual capabilities and
interests of the imspecting parties

It is expedjent for-each party to have the opportunity to choose the inspection plans and schemes to

suit their alims, capabilities and peculiarities. These guidelines limit the variety of inspection plans jand
schemes f?%mmﬁuﬁmdzmmmmmm e.

The criterion for an inspection plan or scheme to be permissible is a constraint on the risk of the other
party. Each party has the complete freedom to choose any inspection plan or scheme from the variety
of permissible plans without any coordination.

8.4 Cost efficiency of inspection

The system should enable inspection costs to be minimized, and an inspection to be performed in due
time and in amounts sufficient to provide for integrity of the decisions that will be based on the results.
Inspection cost reduction is achieved by granting each party the right to choose optimal plans and
schemes and also due to the opportunity to consider prior information, to adopt inspection plans and
schemes for the current quality of the process and to acquire the latest prior information.
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8.5 Types of information used when organizing inspection and in decision making

For organizing inspection and subsequent decision-making, the following information is used:

prior information (see Clause 9);

— Dbasic data, treated as requirements for product quality set up in a sampling plan or scheme, and for

the integrity of a decision-making (see Clause 10);

inspection data (see Clause 11).

9

9.1

As

con|
stat
its (
etc.
neg
bec

The

Prior information

Types of prior information

h rule, before sampling inspection is undertaken, a great deal of prior, information i

istical process control, performance data information about the supplier quality systen
ertification or evaluation by a second party, inspection data from development and man
It is rare for this information to be incorporated into acceptance sampling systems
lecting this information may make sampling very expensive because of the large sampl
bme necessary, or may fail to provide the required level of clistomer protection.

sub

maintaining the required level of customer protection

Su
sati
on 9

NO']
insy
ofa

9.2

Pri
risK

Any
prid
for

situ
low

se guidelines provide a method for combining prier<information, including inform
ective nature, with inspection data, permittingcayreduction in inspection effort

jective prior information is considered by the customer in evaluating the probability
sfactory quality being submitted for inspection, and is used by the customer in setting h
upplier inspection (see Annex B).

E In practice, specialists are ofteri\in a position to estimate lot quality prior to carrying o
ection. Most standards do not permitithe subjective evaluation of lot quality to influence the de
bpropriate sampling plans or schemes. These guidelines enable the user to integrate those prior ¢

APP approach for coansidering prior information

s of the customer-and the supplier (see Annex B).

lex B presentsithe formula, which gives an assessment of the risk and enables the customer
r information. In fact, he should estimate the probability of unsatisfactory lots being
cceptarice ‘and, based on this estimate, set the customer’s risk value on supplier ins
ations Where his estimates of the probability of lots of unsatisfactory quality being sub
(for.example, less than 0,1), then the customer may fix the value of his risk to be rather

clos

eto or equal to 1. In the latter case the acceptance is carried out without inspection.

S available

rerning the potential quality of lots. This includes a supplier’s reputation,~quality history, data on

h including
ifacturing,
. However,
b sizes that

ation of a
while still

r of lots of
s own risk

ut sampling
termination
stimates.

r information is integnated using an APP approach and, in particular, is the basis for evalluating the

Lo consider
submitted
pection. In
mitted are
high, even

Suppliers may also use prior information to choose optimal sampling plans and schemes from
permissible ones, in order to meet the customer’s risk constraints. In an ideal situation, the supplier
may have a very good estimate of the process quality level. In this case the supplier may use his own
prior estimate of the lot quality level as an acceptable level corresponding to a high probability of lot
acceptance. Calculated at this value of the quality level, the probability of acceptance is interpreted as
its prior estimate.

9.3 Economic aspects of prior information

Use of prior information may provide considerable savings, as increases in the value of a customer’s
risk become possible, allowing a reduction in the amount of inspection and consequently a reduction in
inspection costs.
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Conversely, loss of credit by a supplier, and the lack of current prior information may force the customer
to reduce the value of his own risk on supplier inspection and, as a consequence, to increase expenses
and the cost of production.

On the whole, the approach enables each party to maximize use of available prior information and
stimulates

active data acquisition, accumulation and exchange.

10 Choosing sampling plans and schemes

10.1 Gen

nyql

These guig
successive
specific pl3
of the decis

10.2 Chai

The differd
third party
party. The
plans and s
terms of c
are charac
and schem
(intervals,
for confide

10.3 Righ

An inspect
the other p

for sup

elines enable the parties concerned to abandon the use of similar plans and schemeg
inspection. Use of the ISO 28598 sampling system gives the parties the autonomy [to' chd
ns and schemes. It is necessary to agree only upon some initial requirements of the integ
ions to be made.

racteristics of sampling plans and schemes

nce between the objectives of the inspection conducted by the supplier, customer and/or
r dictates the discrimination between the measures to protect-the interests of the oppd
brotection of the other party’s interests is achieved by introducing constraints on the samp
chemes on which decisions on lot conformity are made. These constraints are formulate]
nstraints on the risk of the other party. Thus, the supplier’s inspection plans and sche
ferized by the customer’s risk on supplier inspectign)yand the customer’s inspection p
es by the supplier’s risk on customer inspection. If the decision rules use confidence li
Fegions), then the corresponding constraints for:confidence levels are introduced. Constr
hce levels and constraints for the risks may bes€alculated from each other.

ts of the parties in choosing sampling plans and schemes

arty’s interests:

provided;

for cug

provided.

The third |
customer (|

party should-erganize inspection in accordance with the rules of either the supplier or
see 7.4).

10.4 Permnissible sampling plans and schemes

alrnts

for
ose
rity

the
site
ling
d in
mes
ans

its

ing party should choose samplingplans and schemes subject only to providing protection of

plier inspection a given constraint on the customer’s risk on supplier inspection should be

tomer inspection a.given constraint on the supplier’s risk on customer inspection shoulg be

the

10.4.1 Ge

neral

Permissible sampling plans and schemes are those that satisfy either the constraints of type I as defined

in10.4.2,0

10.4.2 Co

r the constraints of type Il as defined in 10.4.3.

nstraints of type I

These are the constraints on customer’s risks on supplier inspection and constraints on the supplier’s
risks on customer inspection.

Due to these constraints, all possible inspection plans are divided into those that are permissible
and those that are not permissible. For the supplier, the permissible plans are those which meet the
constraint on the customer’s risk on supplier inspection. For a customer, the permissible plans are
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those which meet the constraint on the supplier’s risk on customer inspection. The sets of permissible
plans for each party are different.

A supplier should choose a sampling plan and a scheme from among the permissible ones only with
regard to his own optimality criteria.

A customer should choose a sampling plan with regard to his own objectives and his own optimality
criteria observing the constraint on the supplier’s risk on customer inspection.

A third party, if any, should follow the rules of supplier (or customer) inspection depending on the
objective of the inspection, in accordance with 7.4.

10.4.3 Constraints of type II

se are the constraints on confidence levels when decision rules involve confidence limitd (intervals,

ons) for the lot quality levels.

The
reg

their own
confidence

Different parties (supplier, customer, the third party) choose sampling plans-with regard tq
objectives, abilities and optimality criteria, observing decision rules that are based on the
intdrvals (regions).

Pro ure, which

au

fection of the opposite party’s interests is conditioned by the decision rules struct
pmatically provides for the constraints on relevant risks (se€410.6.3).

—t

10.5 Setting the constraints for risks and confidence levels

10.5.1 Constraints of type I

10.5.1.1 Supplier inspection

10.5.1.1.1 For separate lots

Stal

[0,1
seled
to

of 1
Anij

The
lim
abo
acc

sup
ins:Fection. However, in-specific situations the supplier and the customer may use a greaf

ndard values of customer’s risk(on* supplier inspection are fixed by the customer from

5 1]. The upper value of 1 corrésponds to the acceptance by trust without supplier insp
ction of this value should depend on the degree of the customer’s trust in the supplier’s
eet the specified requirements. These guidelines recommend seven levels of prior t
lier’s capabilities, eaeh;corresponding to a different constraint on the customer’s risk

bvels of trust. Recommendations for setting a customer’s risk on supplier inspection a
ex B.

customer-has the right to change the values of the customer’s risks on supplier inspection
ts specified in this International Standard, depending on the degree of his trust in the i
jut therquality of the product manufactured by the supplier, up to the values correspon

the range:
bction. The
apabilities
Fust in the
bn supplier
er number
re given in

within the
hformation
ding to lot

bptance without performing any inspection.

10.5.1.1.2 For a continuing series of lots

When inspecting a sequence of lots, sampling schemes may be used with rules for switching between
plans of various severity corresponding to various risks. An inspecting party chooses the scheme in
accordance with constraints prescribed by the schematic risk for the opposite party. The minimal
value of the schematic customer’s risk on supplier inspection is equal to 0,1. Recommendations for
establishing the schematic customer’s risk on supplier inspection are given in Annex B.

NOTE1 Sampling schemes can be used by the customer for incoming inspection if the succession of lots
submitted is produced by one and the same producer for fixed requirements for the lot quality of product. If the
production lots are submitted by different producers on incoming inspection, then the customer inspects each
lot as a single lot, not as a sequence of lots for which inspection schemes may be used.
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The customer may increase the value of the schematic customer’s risk on supplier inspection up to the
value 1, depending on his degree of trust in the supplier information about the quality of product. The
value 1 corresponds to customer acceptance without supplier inspection, reflecting the customer’s
total trust in the supplier.

NOTE 2  Skip-lot sampling is a specific case of an inspection scheme. When calculating the average customer’s
risk it should be borne in mind that, for lots accepted without inspection, the value of the customer’s risk on
supplier inspection is equal to 1. However, the schematic customer’s risk on supplier inspection is defined for the
purpose of the relevant plan.

These guldelmes cover the common approaches of the partles to the dec151on makmg, should either
a samplingptar i S jand
schemes, the dec1510n is made with regard to separate lots. However, when applying samplmg seheres,
i.e. a number of inspection plans with rules for switching between them, and in making-decisjons
concerning a particular single lot, use is actually made of prior information in terms of inspection
data on thle preceding lots using relevant switching rules. In all situations when there is trusft in
manufactulring stability, it is important to use sampling schemes because they can/provide for lower
inspection|costs and greater efficiency.

10.5.1.2 (ustomer inspection

The standdrd value of the supplier’s risk on customer or third-party inspéction (normally 0,01; 0,0p or
0,1) should|be specified in the contract and is not subject to alteration-If.the value of a supplier’s risk on
customer ipspection is not specified in a contract, then the value 0,05 should be used.

10.5.2 Copstraints of type II

The use of|the decision rules described in 10.6.3 provides for a customer’s risk on supplier inspecfion
equal to ¥ =0,75, where 7y, is the confidence level used for building confidence intervals from|the

supplier inppection results. The supplier’s risk on customer inspection is equal to ¢y =1-7y,, wherq y,
is the confidence level used in processing the customer inspection data.

10.6 Decision-making rules
10.6.1 Decision-making with respect to supplier and customer inspection

10.6.1.1 Supplier inspection

A decision fhat a lot is satisfactory (positive decision) means that the supplier in the course of inspection
has demonstrated theintegrity of his information showing product conformity with specified
requiremefts. A degcision that lot quality is unsatisfactory (negative decision) means that the supplier
failed to ddmonstrate this integrity.

10.6.1.2 (ustomer inspection

A decision that a lot is unsatisfactory (negative decision) means that the customer in the course of
inspection demonstrated the lack of integrity of the supplier information about lot quality conformity
with specified requirements.

A decision that lot quality is satisfactory (positive decision) means that the customer failed to repudiate
the supplier assertion that the product conformed to specified requirements.

10.6.1.3 Third-party inspection

On third-party inspection, the decision is made either according to the supplier's or the customer's
rules depending on the interests concerned.
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10.6.2 Constraints of type I

For type I constraints, decisions are made on the basis of the rules included in the specifications of the
permissible inspection plans and schemes.

NOTE For example, when applying a single inspection plan by attributes, the decision is made by comparing
the number of nonconforming items or nonconformities in a sample with the acceptance number. If the number
of nonconforming items or nonconformities does not exceed the acceptance number, then a positive decision is
made. On the other hand, when the acceptance number is exceeded, a negative decision is made. The inspection
plans on supplier and customer inspection for the same NQL will be different. This means that the decision rules
are also different. The coincidence of acceptance numbers is possible, but the sample sizes will be different.

10.6.3 Constraints of type II
Forftype Il constraints, each party establishes different decision rules, as specified below.
a) |On supplier inspection

The decision that the lot is satisfactory is made if a confidence interval (6ne-sided or two-sided) or a
confidence region is included within the required interval (region) of lot quality values. The decision
that the lot quality is unsatisfactory is made if at least one point of the confidence intervall (region) is
found to be outside the required interval for the lot quality level.

b) [On customer inspection

The decision that the lot is satisfactory is made if at least ohe point of the confidence interval (region) is
found inside the requirements for lot quality levels. The‘detision that the lot is unsatisfactory is made if
all ghe points of the confidence interval (region) lie qutside the required interval for the lot qfiality level.

The decision rules are illustrated in Figure 1.

NOTE The application of decision rules in_this form has certain advantages. First, the illustrations show
clearly that disputable situations are always*tesolved in favour of the opposite party. Second, th¢ matters of
chog@sing inspection plan parameters and setting decision rules are separated. The decision rules aije the object
of the agreement between the parties orofithe regulation by the authorized body, and the selection df inspection
amdunts (considering each stage of inspection) becomes completely independent for each party.

11|Re-submission of previously non-accepted lots on supplier inspection

The supplier and custonter may specify in the contract the rules for reducing the customet’s risks on
supplier inspectiondorlots repeatedly submitted for inspection after previous non-acceptance, down
to the minimal risk yalues.

The suppliermiay resubmit the lots for inspection after they have undergone some activitie$: complete
inspection;-replacement or restoration of nonconforming items of product.

C d

1 1

] ]
L U

a) Supplier inspection — Positive decision on lot quality conformity

4 d C d

c d ¢ d

L 1 " |

] ]

L U

b) Supplier inspection — Negative decision on lot quality conformity
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(c,d)

14

c) Customer inspection — Positive decision on lot quality conformity
c d c d

L U

d) Customer inspection — Negative decision on lot quality conformity

spdcification limits for the quality characteristic
conjfidence interval at the specified confidence level

Figure 1 — Decision rules for the use of confidence intervals
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Annex A
(informative)

Allocation of priorities principle

A.1l

General
=enera:

1SO|9001[1] can be used by independent third-party certification bodies to assess an. org
abillity to meet customer, regulatory and the organization's own requirements.

The
conferning the assurance of product quality conformity to specific requitements. The
quallity inspection and the acceptance and certification of products are supplémented by the
obtained by assessing internal manufacturing processes, as well as thequality and control
performed by the supplier. This widens the concept of acceptance sampling.

Fingl sampling should be treated as only one of the supplier’s,nieans of proving its abilit
profucts of specific quality. The requisite sampling intensity should depend on the degree @
confidence formed by the totality of evidence offered.

If the customer has a favourable impression of the supplier quality system and (or) the

anization's

results of such assessments should be in addition to the evidence submitted by the supplier

hcceptance
Puarantees
assurance

ies to ship
f customer

tertificates

granted by the third party are available, the role of aeceptance sampling inspection (testifg) as such

may not be as important as it would be otherwise.This approach treats acceptance sampling
as d means for the supplier to demonstrate the validity of the information about the quality
populations released by it, and also as a means'for the customer or the third party to check {
of this information.

Statistical parameters, such as customet's and supplier's risks and confidence levels, are the q
chafacteristics of the integrity of decgisions made on the basis of the acceptance sampling
restlts.

WhEn organizing acceptance. quality inspection, the relevance of the subjective element is
underestimated. A high price’is paid if an inspector will not take anything on trust except for
inspection data.

A.2 Use of quality information

Tra

goep without saying that this approach leads to a relatively large inspection effort.

Fur

litional.acgeptance sampling procedures take into account no data other than the inspect

inspection
of product
he validity

pantitative
inspection

frequently
“objective”

ion data. It

h financial

thermore, it is possible to reward the producer who achieves higher trust levels wit]

incentives provided from the savings due to inspection cost reduction.

When substantial positive subjective information is available, it becomes unprofitable for the customer
to place his trust solely in direct inspection results. Moreover, it becomes profitable for both parties to
exchange data on quality and to study product manufacturing and operation processes.

The system allows the accommodation of the level of customer trust in data on the quality of products,
and provides the possibility of controlling the amount and the validity of sampling inspection depending
on this level of trust. Inspection costs can be considerably reduced in maintaining quality assurance of
products.
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A.3 Reproducibility of decisions

The system provides for reproducibility of decisions obtained by various parties whilst giving them
maximum freedom to choose inspection plans and schemes. This almost eliminates the occurrence of

arbitration

situations caused by sample to sample variability.

The arbitration characteristic curve may be calculated using the following formula:

A(p)=

Ly (p)[1-Lc(P)]

where

A(p)

NOTE ]
customer, i.
the lot.

For simila
requiring :
Figure A.1,

The basis d

It can be pj
be no high

the custon

A.4 APF

A.4.1 Rights of individwual parties

is the probability of an arbitration situation for a supplier and customer sampling
system for lot quality level p;

is the probability of accepting a lot for a sampling plan on supplier inspection, for lot
quality level p;

is the probability of accepting a lot for a sampling plan on custoner inspection, for lof
quality level p;

is the lot quality level.
'he formula is based on the assumption that the lot qualit§/is the same for the supplier and

. that the lot quality is not affected by the supplier’s inspegtion, by the delivery or by the storag

" supplier and customer inspection plans, théimaximum probability of a lot disposi
irbitration is equal to 0,25. Examples of the-arbitration characteristic curve are show

f these guidelines are the allocation of priorities principle (APP) [6]. [Z].

oved that the APP provides for thesmaximum value of the arbitr]ation characteristic curv
er than min {a, By} where & dnd B, are the supplier's risk on customer inspection

er's risk on supplier inspection respectively.

principles

he guidanceé given in the APP:

bplier~and customer have the right to establish inspection plans and schemes unilater
b tofulfilling a limitation for the opposite party's risk, i.e. for the probability of a f

the
e of

fion

h in

e to
and

ally
hlse

naffecting the opposite party’s interests;

tion is specified by the standard or the contract and cannot be modified;

rd party performs an inspection

certification, or

the customer has the right to fix his risk on supplier inspection; the supplier's risk on customer

from the supplier’s point of view, if the supplier ordered an inspection for the purposes of

from the customer’s point of view, if the customer ordered the inspection; or if he carries out

an inspection independently with the purpose of surveillance, for example at certification, and
also when the results are to be published or a claim is to be made on the supplier.

Following
a) the su
subjec
decisic
b)
inspec
c) thethi
1)
2)
16
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A.4.2 Features of APP acceptance sampling system

A supplier, customer and third party acceptance sampling inspection system indexed by the above
principles provides

a) a methodological basis for acceptance sampling as a means of confirming the validity of decisions

b)

d)

f)

g)
A4

Figiire A.2 shows the interpretation of the ARP in terms of the operating characteristic curv

Eac

Hov
Bo)

Thd
i.e.

on product conformity or nonconformity to the specified requirements,

coordination between the establishment and methodology of acceptance sampling with

[SO 9001:2015 provisions and the implementation of the offered system together with
assessment, and certification and attestation of the manufacturing processes,

the quality

the inclusion of acceptance sampling into a mechanism of data exchange concerning th
products,

considerably reducing the amount if the customer develops more trust in the\supplier’s i
about the quality of products. Transfer to acceptance without inspection’fi.e. indirect
is possible on reaching complete confidence. And conversely, loss of customer confiden
tightening of inspection and an increase in inspection costs,

conditions of the parties,

an almost complete elimination of disputes caused by the variable nature of sample
results,

for correct arbitration solutions of disputes concerning process quality.

.3 Interpretation of the APP

h party may choose any inspection plan (scheme).

vever, the relevant supplier operating-characteristic curve should not pass above the p|
.e. the value of the operating\characteristic should not exceed S at pnQL.

relevant customer operating-characteristic curve should not pass below the point (pn
he value of the operating characteristic curve should not be less than 1 - a ¢ at pNqL.

e quality of

control of the amount of inspection in accordance with the degree of the"custonmer's trust,

hformation
nspection)
ce leads to

the optimization and adaptation of inspection plans and schemes for particular angl changing

inspection

oint (pNQL,

L, 1 - a o),
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a) Supplier and customer use unified plans@

/ N

percentnorfeonforming, %

probability-of arbitration sitnation

X

1 inspectiof’plan meets limitation for the customer's risk on supplier inspection and
customier inspection plan meets limitation for the supplier's risk on customer inspection b

Supplier n = 100, Ac = 1; customer n = 100, Ac = 1.

Y
0,25
0,2
0,15
01
0,05
0
0
Y
0,004
0,003
0,002
0,001
0
b) Supplig
Key
X
Y
a
b

Supplier n = 318, Ac = 4; customer n = 50, Ac = 3.

Figure A.1 — Arbitration characteristic curves of supplier and customer sampling procedures
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Figure A.2 — The APP interpretation in relation to operating characteristic cur
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Annex B
(informative)

Recommendations for setting customer's risks on supplier

inspection

B.1 Meaning of customer’s risk on supplier inspection
Taking intp account all available prior information about products being shipped, the custémer
estimate the prior probability P of submission of nonconforming production lots for supplier inspect
P (P > BNQL )
where
p is the lot quality level;
PNOL is the lot quality level equal to the NQL.
NOTE The inequality sign in P(p > PNQL) implies that goed\guality corresponds to small values of p|.
example of §uch a parameter is represented by the percent of nenconforming items.
For the cugtomer’s risk B, which represents the probability of accepting the population of prodt
not meetirg its quality requirements with regard to the prior information available, the follow
inequality pbtains:
By <BhP(P>prqL)
where f |is the customer's risk on supplier inspection, i.e. the value of the operating-character

curve at lo
NOTE ]
operating-c
characteris

be taken in
over-guarar

quality level pyqp-
'his inequality depends neither on the nature of the prior distribution function, nor on the typ
haracteristic gurve. The inequality is true for any types of prior distribution function and operat
ic curve. The’value of ﬁOP(p > PNQL ) may be several times larger than the value of . This sh

o consideration when using the formulae resulting from the inequality as they may give a grg
teed result.
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increase the value of the risk 8, whilst still maintaining a reasonably small value of the customer’s risk

By -

Thus, if the customer is oriented to a certain actual value of risk B, (for example, B, = 0,01 or

By =0,05)

0

_[Bo/P(p>pnqu) if By /P(p>prgu)<1

, the value of B; may be obtained from the formula

(

1 otherwise
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