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Foreword

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-govern
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Part 2:

mental, in_fiaison with 150, also take part in the work. IS0 collaborates closely wiin
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting."Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of pd
shall not be held responsible for identifying any or all such patent rights.

1 was prepared by Technical Committee ISO/TC 69, Applications of statistical meth
ee SC 5, Acceptance sampling.

consists of the following parts, under the general title-Acceptance sampling procedures base
n of priorities principle (APP):

Guidelines for the APP approach

Coordinated single sampling plans for acéeptance sampling by attributes
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Introduction

The 1SO 13448 series of International Standards 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 13448 gives guidance and explains the methodology, which is based on the “allocation of priorities
principle” (APP). ISO 13448-2 provides attributes sampling plans. Development of ISO 13448-3, to provide

vari
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cert

Ccus

sunj
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Angther advantage of the procedures arises when successive inspectiens of the same lot are ca
diffgrent parties (i.e. customer, producer and/or a third party). In thé past, it was generally accep

Dles sampling plans, IS under consiaeration.

ure is the ability to use practically any type of prior objective and subjective informatjon, when
appropriate sampling plan. Examples of such information are inspection results for pr

ucer increases.

parfjes should use similar inspection plans or schemes. This coudld sometimes prove impossible

par

to 2

two
avo

with

occC

othe

parties. This can lead to considerable effort being required to resolve disputes that could
ded from the very beginning. The APP enables each™of the parties to organize inspection in

r, only with specific requirements of the sampling plans such as customer's or supplier's risks.

procedures in the ISO 13448 series have considerable advantages under certain circumstang

fication of quality management systems as being in conformity with ISO 9001, quality contr]
omers' subjective estimates of the supplier's capability to provide the desiredhquality, all of wh
marized in a trust level. This allows a progressive reduction in sample size ‘as the customer's

es. A novel
determining
pvious lots,
pl data and
ich may be
trust in the

rried out by
ted that the
due to the

es having different resources and capabilities for inspection{ Moreover, due to sampling varigbility, in up
b % of cases the use of similar inspection plans or schgmes could result in contradictory resu

Its between
have been
accordance

its own resources and capabilities for inspection, thereby significantly reducing the probability of
irrence of contradictory results. The parties are’not required to coordinate their sampling plan

s with each
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Acceptance sampling procedures based on the allocation of
priorities principle (APP) —

Part 1:

G

idelines for the APP approach

1

This
situ
part

The)
iter

whs
con

The)
NOT

The
san
spe
the
alsg

Scope

part of ISO 13448 provides guidelines specifying the organizational principlés of acceptance
btions where the contract or the legislation provides for successive inspegtion to be carried out
es: the supplier, the customer and/or a third party.

se guidelines are designed for inspection of populations of any«product supplied or delivered
s in lots. They are applicable to

supplier inspection (final inspection, product certification-upon supplier’s request),
customer inspection (incoming inspection, audit inspection, acceptance sampling),

third-party inspection (certification of productyinspection and supervision for observance of |
Standard requirements, quality inspectionearried out at the supplier, and/or customer, request

re the quality levels and the lot acceptability criteria are specified unilaterally by the
ractually by the supplier and the cGstomer.

se guidelines are also applicable to situations when only one sampling inspection is actually ne
E Single sampling APP-plans by attributes are given in ISO 13448-2.

guidelines provided-by this part of ISO 13448 may be applied in developing standards on
pling for standard-inspection models, specific items or quality levels, as well as in developin

contract that’they approve of its principles (also by referring to the present guidelines). The
providesfer the use of the APP in disputes and arbitration.

2

sampling in
by different

in discrete

hternational

),

supplier or

eded.

acceptance
j contracts,

Cifications andlinstructions. In contractual use of the APP, the parties concerned should ackfiowledge in

barties may

 Normativereferences

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) 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
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ISO 3534-2

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

ISO 3951, Sampling procedures and charts for inspection by variables for percent nonconforming

ISO 8422, Sequential sampling plans for inspection by attributes

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

deviation)

ISO 9000:2000, Quality management systems — Fundamentals and vocabulary

1ISO 13448-
Part 1: Coo

3 Terms, definitions, symbols and abbreviated terms

For the pu
ISO 13448

3.1

311
normative
NQL
limiting valu

NOTE A
guarantee is
it requires |4
sampling plg
requirements
depends on
in support of
both the sup

3.1.2
satisfactor,
lot for which

3.1.3
unsatisfac
lot for which

3.14
customer’s

Terms and definitions

2:2004, Acceptance sampling procedures based on the allocation-of-priorities principle (APHR
rdinated single sampling plans for acceptance sampling by attributes

poses of this part of ISO 13448, the terms and definitions given in ISO 8534-2, 1ISO 9000
P and the following apply.

puality limit

limiting quality (LQ) may also be considered to be a'guaranteed lot quality level although in that case
assured only by a sampling plan that has a low probability of acceptance when the lot is of the LQ. Norn
rge sample sizes. A specified NQL should be -considered as a lot quality level guaranteed in part
n and in part through supplementary evidence)supporting the supplier's capability to satisfy the spec
. A sampling plan for LQ is utilized in the cas€ of prior distrust in the lot quality. A sampling plan for a
he level of trust in the lot quality and encourages a supplier to submit evidence other than the inspection
the declared quality. In a variety of situations it allows a considerable decrease in the cost of inspectio
blier and the customer.

y lot
the actual quality levelis not worse than the specified NQL

ory lot
the actual quality level is worse than the specified NQL

risk.on supplier inspection

e of the lot quality level specified for the purpose of aceeptance as a guaranteed lot quality level

and

the
nally
by a
ified
NQL
data
n for

Bo

for an acceptance sampling plan fixed by the supplier, the maximum probability of a decision that classifies a
lot as satisfactory when the actual lot quality level is worse than the specified NQL

3.1.5

supplier’s risk on customer inspection

a9

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

lot as unsat

isfactory when the actual lot quality level is not worse than the specified NQL
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3.1.6

sch

Pa

ematic customer’s risk at supplier inspection

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

NOTE A schematic risk takes into account the probability of switching to inspection plans of differing severity.

31.7

schematic supplier’s risk at customer inspection

27

maximum probability of non-acceptance of the lot when the lot quality level in a sequence of lots/is|satisfactory
and|the sampling scheme specified by a customer is used

NOTE A schematic risk takes into account the probability of switching to inspection plans of differing severity.

318

arbitration situation
btion which arises due to sampling variation when a customer rejects a-lot*which was accepted by the

situ
sup

3.1.

cur
sanj

3.1.

inspecting party

any

NOTE It may be the supplier, customer or a third party.

3.1.

trugt level

cus
fulfi

3.1.

arbﬁration characteristic curve
e that provides a probability that a lot with a specific quality-level will be classified as satisfagtory by the
pling plan used by the supplier and as unsatisfactory by the sampling plan used by the customgr

blier on supplier inspection using the same quality level

10

party that organizes and conducts sampling inspection of the lot for the purpose of acceptance

11

omer’s estimate of the weight of. prior, supplementary and indirect evidence of the supplier’s
| the specified quality requirements

12

org

NOTE Adaptedyfrom ISO 9000:2000, definition 3.3.6.

3.1.

sul:lplier

nization or person{hat provides a product

13

cu
org

omer
nization or person that receives a product

capability to

NOTE Adapted from TSO 9000:2000, definition 3.3.5.

3.2 Symbols and abbreviated terms
Ac acceptance number

APP allocation of priorities principles
AQL acceptance quality limit

LQ limiting quality
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NQL normative quality limit

TQM total quality management

n sample size

N lot size

T1to T7 trust levels

ag supplier’s risk on customer inspection

ay sghematic supplier’s risk at customer inspection

Ao cystomer’s risk on supplier inspection

B sghematic customer’s risk at supplier inspection

4 General overview of quality

4.1 Quality measures

The most gommon measures of quality are the percentage of nonconforming items and the numbg
nonconfornyities per 100 items of product. However, in general cases there may be other characteris
especially ip the inspection of friable, liquid, or linearly or spatially stretched kinds of product. The partig
quality measure is specified in standards, specifications or conifracts.

NOTE The inspections organized on the basis of these guid€lines are treated not as an instrument for economic

psychologica
determinatio
to protect its
system treat

4.2 Role

The efficiepcy resulting from using(the principles stated in these guidelines increases with the degre

attention th
depends or]
greater its i
defining ini
inspection)
elements in

together with all data*on quality.

| pressure upon the supplier to enhance quality ofsthe lots, but as an instrument for information support
h of the relations among the parties mentioned‘above in matters of lot quality. Each party has the opport
interests and rights while still observing the.interests and rights of the other parties. Thus, the 1SO 1
the supplier, customer and third-party inspéction plans as an integrated and coordinated system.

of information on quality assurance

e supplier and customer pay to the quality assurance aspects of information. The efficie
the amount and integrity of prior information (the more the amount of positive information and
htegrity, the less_the amount of sampling that is required). Prior information is taken into accou
ial data for ehoosing sampling plans (first of all in defining the customer’s risk on sup
and in constructing sampling schemes. These guidelines treat acceptance sampling as one of
the infofmation processes among the parties. In other words, sampling procedures are tre

Annex A gi

r of
tics,
ular

and
and
Linity
8448

e of
Ency
the
ht in
blier
the
hted

€sthe main aspects of the allocation of priorities principle (APP).

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

5 Selec

5.1

tion of a sampling system

Relations between sampling systems

The acceptance sampling system of the present guidelines supplement ISO 2859, ISO 3951, ISO 8422 and
ISO 8423. The following information should be referred to for the selection from these International Standards.
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Continuing series of lots

The sampling systems described in ISO 2859-1, 1SO 2859-3, ISO 3951, ISO 8422 and ISO 8423 are
beneficial in the following situations:

a)
b)

c)

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

the lots are inspected in the same sequence as those produced;

d)
e)
In th

the
prof

5.3
The
a)
b)

c)

d)
e)
In th
5.4
The

a)

b)

two or more suppliers are in competition;
the quality level is generally better than the AQL.
is case, the switching rules given in ISO 2859-1, ISO 2859-3, ISO 3951, ISO 8422(and ISO 84

supplier a good incentive for improvement of the quality level, while purchasers can exps
ection.

Separate lots
ISO 2859-2 system is advantageous when:
acceptance sampling is conducted by a single party only;
a unique lot is produced or an isolated one inspected;

it is impossible, for some reason, to use prior information on the supplier's capabilities in or|
the quality requirements;

a long-term business relationship between.the producer and the customer is not presumed;
large sample sizes are available.

is case, 1ISO 2859-2 is reasonably supportive for the customer.

Features of the 1ISO'13448 sampling system
ISO 13448 sampling-system may assist when:

inspection iscfirst conducted by the supplier on final inspection and then, for the same lot, by th
on incomingrinspection (occasionally by a third party);

theresisia long-term relationship between the producer and the customer;

23 can give
ct tolerable

der to meet

e customer

c)

prior information about the supplier’s capabilities to meet specified requirements is available;

d)

e)

the supplier's responsibility for a quality guarantee involving a sampling inspection was agreed upon in

the contract;

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.
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6 Requirements for the quality of lots and relationships between the parties

6.1

6.1.1 The

Lot quality requirements

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 require

ments should be specified in terms of the normative quality limits (NQLSs).

If the requillements for lot quality levels are not specified in this way, the ISO 13448 sampling systemis

applicable.

NOTE |
considered 3

6.1.2 Sati

In compliar]
parties to b
meeting sp
considered
is considereg

6.1.3 Obj

For individy
supplier, th
relations re
choice of s§
criterion (N
conformang
from the IS
and screen
supplier gu
infeasible, 1
methods.

6.2 Rela

The supplig
with the su
hand, the ¢
and after s

isfactory and unsatisfactory lots

h non-contractual production, the requirements for the lot quality levels may be set in specifications
s supplier information about the quality of the lots produced.

ce with the quality level set in a contract, the delivered production lofsyshould be judged by
e satisfactory lots (i.e. meeting specified requirements, see 3.1.2) ‘%or*unsatisfactory lots (i.e
bcified requirements, see 3.1.3). Thus any lot with a quality level ‘better than the agreed NQ
to be a satisfactory lot. On the other hand, any lot with a quality.devel worse than the agreed |
d to be an unsatisfactory lot.

bctives

al and wholesale deliveries, the production lot becomes the object of relationships among
e customer and the third party and it is necessary to establish the criteria fixing the par
jarding the lot of product. The allocation of pricrities principle enables each party to make a
mpling plans and schemes (see 8.3). Therefore, in the ISO 13448 sampling system, the lot qu
QL) should be specified regardless of the 'sampling plans, that is, applied for inspection of qu
e. This is an essential distinction of the NQL from the AQL and the ISO 13448 sampling sys
D 2859 sampling system. NQL méans that, in spite of the activities undertaken, including sampg
ng, the supplier cannot guarantée 100 % conformity of all items of product in a lot. However,
brantees that the actual quality:level will not exceed the specified NQL. A complete guarantg
ot least due to sampling error and to errors inherent in the measurement and testing facilities

lionships of the parties concerning lot quality

r is obliged_to{deliver lots of satisfactory quality, i.e. corresponding to the specified requiremq
bmission .of énough evidence of the adequacy of lot quality to satisfy the customer. On the g
ustomer-is“not obliged to accept lots of unsatisfactory quality. On receipt of an unsatisfactor

ubmission of the evidence to the supplier, the customer may return the whole lot or make

not

and

the
not
L is
NQL

the
ties’
free
ality
ality
tem
ling
the
e is
and

nts,
ther
y lot
the

supplier un1iertake 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 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.
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7 Obijective of the inspection conducted by supplier, customer and third party

7.1 General

The contract or legislation may provide for a supplier’'s obligation to demonstrate that the lots are satisfactory
by means of final inspection. The customer and third party may perform successive inspection in order to
check the validity of supplier data on lot quality. The third party may perform inspection also in cases of
arbitration or when supervising the quality of product.

These guidelines show that the main task of acceptance inspection is to confirm or repudiate the data on the

lot quality i e its purparted conformity with specified requirements

All

7.2

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

Objective of the inspection conducted by the supplier

Sampling inspection conducted by the supplier (supplier inspection) is treated as an ins

den
ade

Con
levg
tod

7.3

onstrating to the customer (or his representative) and/or third party the validity of informatio
nuacy of lot quality.

tractually specifying the NQL value, the supplier asserts by implication*that the actual value o

I in the lots delivered is not worse than this value (see 6.1.3). The supplier inspection should H
bmonstrate that this information is true.

Objective of the inspection conducted by the customer

req
cus
qua

7.4
An

Wh
den

Wh
prog
rest

irements in a potential claim situation. Naormally when using the sampling system of IS
omer inspection is not required. It is far more effective to audit a supplier's acceptance s3
ity system.

Objective of the inspection conducted by a third party
hterpretation of sampling inspégtion performed by a third party reflects the interests of the insp|

A

g

bn an inspection is conducted in the interests of the supplier, it will be regarded as
onstrating the validity of,information about the compliance of lot quality with specific requireme

bn an inspection {s~conducted in the interests of a customer (e.g. certification of product, sun

Its known),.it\iSTegarded as a means of demonstrating inadequate information about the comg

frument for
n about the

f the quality
e adequate

Sampling inspection conducted by the customer (custemer inspection) may be regarded as @ means of
de%onstrating inadequacy of the supplier's information concerning lot quality conformance wi

h specified
0 13448 a
mpling and

ecting party.

means of
hts.

veillance or

uct quality inspection with the possibility of making claims against the supplier or making the inspection

liance of lot

quality with spegific requirements.
NOTE In" performing an inspection for arbitration purposes, the third party acts in accordance with the rules of the
claimant.

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.
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8.2 Reproducibility of decisions made by sampling inspection results

Due to the statistical nature of sampling, successive inspections at constant lot quality may give different
results even if the inspection methodology is strictly observed. The most important example of this is when the
supplier makes a positive decision and the customer, or the third party, makes a negative one due to the

uncertainty

The system

inherent in random sampling, leading to an arbitration situation.

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

For the non-reproducibility characteristic the guidelines consider the probability of both a positive decision at
supplier inspection and a negative decision at customer inspection. For the analysis of successive inspection

there is intrpduced the notion of an arbitration characteristic, i.e. the probability of an arbitration situation
function of the lot quality level. Examples of arbitration characteristics are given in Annex A.

There is a

idespread misconception that, to ensure the reproducibility of decisions, each party, should

similar plans. However, their use may give high non-reproducibility of inspection results, up t9-a quarter

cases, i.e.

p to a value of the arbitration characteristic curve of 0,25. It is obvious that this*is an extrer

high value and with similar plans the parties may have to go to considerable trouble to resolve disputes, w

should hav

The supplig
of conflictin

The APP c¢
the assignn
high level o

8.3 Syst
interests

been avoided when planning the inspection.

r should endeavour to produce product that is considerably better thanthe NQL to avoid probl
) acceptance at various stages of successive inspections.

ncept enhances the reproducibility of the decisions being made/from inspection results and all

f freedom in choosing from inspection plans and schemes.

pm flexibility and the possibility to accommodate individual capabilities and
pf the inspecting parties

It is expedignt for each party to have the opportunity.to)choose the inspection plans and schemes to suit

aims, capa
which the p

The criterio
Each party
plans witho

8.4 Cost

The systen
and in amo|
cost reducti
to the oppoj
of the procq

brties may choose. These plans and.sehemes are referred to as permissible.

h for an inspection plan or scheme to be permissible is a constraint on the risk of the other p
has the complete freedom te~choose any inspection plan or scheme from the variety of permisg
it any coordination.

efficiency of inspection

should enable“inspection costs to be minimized, and an inspection to be performed in due
unts sufficientto provide for integrity of the decisions that will be based on the results. Inspeg
pn is achieved by granting each party the right to choose optimal plans and schemes and also
rtunity t6 consider prior information, to adopt inspection plans and schemes for the current qu
ss.and to acquire the latest prior information.

AS a

use
f all
nely
hich

oWS

hent of any maximum value of the arbitration characteristie_curve while still granting each pafty a

heir

pilities and peculiarities. These guidelines limit the variety of inspection plans and schemes from

arty.
ible

ime
tion
due
ality

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);

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

inspection data (see Clause 11).

basic data, treated as requirements for product quality set up in a sampling plan or scheme, and for the
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9 Prior information

9.1 Types of prior information

As a rule, before sampling inspection is undertaken, a great deal of prior information is available concerning
the potential quality of lots. This includes a supplier’s reputation, quality history, data on statistical process
control, performance data information about the supplier quality system including its certification or evaluation
by a second party, inspection data from development and manufacturing, etc. It is rare for this information to
be incorporated into acceptance sampling systems. However, neglecting this information may make sampling
very expensive because of the large sample sizes that become necessary, or may fail to provide the required
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se guidelines provide a method for combining prior information, including informatiofi™~of 4
re, with inspection data, permitting a reduction in inspection effort while still maintaining/the re
Listomer protection.

jective prior information is considered by the customer in evaluating the probability of lots of
ity being submitted for inspection, and is used by the customer in setting his own risk
ection (see Annex B).

E In practice, specialists are often in a position to estimate lot quality*prior to carrying out samplin
I standards do not permit the subjective evaluation of lot quality to influence-the determination of appropr
5 or schemes. These guidelines enable the user to integrate those prior.eéstimates.

APP approach for considering prior information

r information is integrated using an APP approach and; in particular, is the basis for evaluating
customer and the supplier (see Annex B).

ex B presents the formula, which gives an assessment of the risk and enables the customer
I information. In fact, he should estimate the probability of unsatisfactory lots being sU
bptance and, based on this estimate, ‘set the customer’s risk value on supplier inspection. |
re his estimates of the probability of\lets of unsatisfactory quality being submitted are low (f
than 0,1), then the customer may.fix the value of his risk to be rather high, even close to or
e latter case the acceptance isicarried out without inspection.

pliers may also use priof information to choose optimal sampling plans and schemes from
5, in order to meet the,customer’s risk constraints. In an ideal situation, the supplier may have
mate of the process@uality level. In this case the supplier may use his own prior estimate of th

uality level, the probability of acceptance is interpreted as its prior estimate.

Economic aspects of prior information

of/prior information may provide considerable savings, as increases in the value of a cus

subjective
quired level

satisfactory
on supplier

g inspection.
ate sampling

the risks of

to consider
bmitted for
n situations
br example,
equal to 1.

permissible
B very good
e lot quality

| as an acceptable-level corresponding to a high probability of lot acceptance. Calculated at this value of

omer’s risk

bme possible, allowing a reduction in the amount of inspection and consequently a reduction i

h inspection

Cos

S.

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.
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10 Choosing sampling plans and schemes

10.1 General

These guidelines enable the parties concerned to abandon the use of similar plans and schemes for
successive inspection. Use of the ISO 13448 sampling system gives the parties the autonomy to choose
specific plans and schemes. It is necessary to agree only upon some initial requirements of the integrity of the

decisions to be made.

10.2 Characteristics of sampling plans and schemes

The differerLce between the objectives of the inspection conducted by the supplier, customer and/or the

party dicta
The protect
schemes o
constraints
by the cus
supplier’s ri
correspond
constraints

10.3 Rights of the parties in choosing sampling plans and schemes

An inspecti
other party’
provide

for cus
provide

The third party should organize inspection in @accordance with the rules of either the supplier or the custo

(see 7.4).

10.4 Pernmissible sampling plans,;and schemes

10.4.1 Gen

Permissiblg
10.4.2, or th

10.4.2 Con

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

es the discrimination between the measures to protect the interests of the opposite p
on of the other party’s interests is achieved by introducing constraints on the sampling‘plans
n which decisions on lot conformity are made. These constraints are formulated in term
on the risk of the other party. Thus, the supplier’s inspection plans and schemes ‘are character
omer’s risk on supplier inspection, and the customer’s inspection plans_and” schemes by
5k on customer inspection. If the decision rules use confidence limits (intervals, regions), then
ng constraints for confidence levels are introduced. Constraints for_confidence levels
for the risks may be calculated from each other.

hg party should choose sampling plans and schemes subject only to providing protection of
5 interests:

d;

tomer inspection a given constraint on the supplier's risk on customer inspection should
d.

eral

sampling plansvand schemes are those that satisfy either the constraints of type | as defing
e constraints-of type Il as defined in 10.4.3.

straints' of type |

hird
arty.
and
5 of
zed
the
the
and

the

be

be

mer

d in

These are t

e-caonstraints on customer’s risks on supnlier insnection and constraints aon the sunplier's risk.
=T T Ll )

5 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 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.
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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 Il

These are the constraints on confidence levels when decision rules involve confidence limits (intervals,
regions) for the lot quality levels.

Diffgrent parties (supplier, customer, the third party) choose sampling plans with regard to their ow

h objectives,

abilities and optimality criteria, observing decision rules that are based on the confidence intervals (regions).
Profection of the opposite party’s interests is conditioned by the decision rules structure,"which aptomatically
proyides for the constraints on relevant risks (see 10.6.3).

10.p Setting the constraints for risks and confidence levels

10.3.1 Constraints of type |

10.8.1.1 Supplier inspection

10.5.1.1.1 For separate lots

Stapdard values of customer’s risk on supplier inspection~are fixed by the customer from the ran

The)
valy

upper value of 1 corresponds to the acceptance by-trust without supplier inspection. The sele
e should depend on the degree of the customet’s trust in the supplier's capabilities to meet t

reqlirements. These guidelines recommend seven levels of prior trust in the supplier's capab

cortl
situ
sett

The
spe
qua
perf

10.5

Wh
of v
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cus
cus

esponding to a different constraint on thé)customer’s risk on supplier inspection. However
btions the supplier and the customer may use a greater number of levels of trust. Recomme
ng a customer’s risk on supplier inspection are given in Annex B.

customer has the right to change the values of the customer’s risks on supplier inspection with
cified in this International Standard, depending on the degree of his trust in the informatio
ity of the product manufactured by the supplier, up to the values corresponding to lot accepta
orming any inspection;,

.1.1.2 For a continuing series of lots

bn inspecting,.a sequence of lots, sampling schemes may be used with rules for switching bet
hrious severity corresponding to various risks. An inspecting party chooses the scheme in accg
straintssprescribed by the schematic risk for the opposite party. The minimal value of thg
omer’s risk on supplier inspection is equal to 0,1. Recommendations for establishing thg

ge: [0,1; 1].
ction of this
e specified
lities, each

in specific
hdations for

in the limits
n about the
nce without

ween plans
rdance with
schematic
schematic

omer’s risk on supplier inspection are given in Annex B.

NOTE 1

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.

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.
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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 guidelines cover the common approaches of the parties to the decision-making, should either a
sampling plan or a sampling scheme be used. It should be noted that, for both sampling plans and schemes,
the decision is made with regard to separate lots. However, when applying sampling schemes, i.e. a number
of inspection plans with rules for switching between them, and in making decisions concerning a particular
single lot, use is actually made of prior information in terms of inspection data on the preceding lots using
relevant switching rules. In all situations when there is trust in manufacturing stability, it is important to use
sampling schemes because they can provide for lower inspection costs and greater efficiency.

10.5.1.2 Customer inspection

The standafd value of the supplier’s risk on customer or third-party inspection (normally 0,01;.0,05 or [0,1)
should be dpecified in the contract and is not subject to alteration. If the value of a supplier’s risk on custgdmer
inspection is not specified in a contract, then the value 0,05 should be used.

10.5.2 Constraints of type Il

The use of fhe decision rules described in 10.6.3 provides for a customer’s risk @n'supplier inspection equal to
Bo=1-y4| where y, is the confidence level used for building confidence intervals from the supplier
inspection fesults. The supplier’s risk on customer inspection is equalto ag=1-y,, where y, is|the
confidence Jevel 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 the integrity of his information*showing product conformity with specified requirements.
A decision that lot quality is unsatisfactory (negative decision) means that the supplier failed to demonsirate
this integrity.

10.6.1.2 CQustomer inspection
A decision that a lot is unsatisfactory (negative decision) means that the customer in the course of inspegtion
demonstrated the lack of\integrity of the supplier information about lot quality conformity with specijfied

requirements.

A decision fthat lotzquality is satisfactory (positive decision) means that the customer failed to repudiate| the
supplier assgertionithat the product conformed to specified requirements.

10.6.1.3 hird-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.

10.6.2 Constraints of type |

For type | 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
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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 Il

For type Il constraints, each party establishes different decision rules, as specified below.

a)

On supplier inspection

b)

The
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Litable situations are always resolved in favour of the opposite party. Second, the matters of choosing in

es or of the regulation by the authorized body, and thesselection of inspection amounts (considering §
bction) becomes completely independent for each party,

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

On customer inspection
The decision that the lot is satisfactory is made if at least one point of the confidence intervg

found inside the requirements for lot quality levels. The decision that the\ot is unsatisfactory i
the points of the confidence interval (region) lie outside the required.interval for the lot quality |

decision rules are illustrated in Figure 1.
E

The application of decision rules in this form has certainnadvantages. First, the illustrations sho

meters and setting decision rules are separated. The decision rules are the object of the agreement

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

supplier and customer may specify in the contract the rules for reducing the customer’s risks
ection for lots repeatedly submitted-for inspection after previous non-acceptance, down to the
es.

supplier may resubmitithe lots for inspection after they have undergone some activitie
ection, replacement of restoration of nonconforming items of product.

sided) or a
ecision that
is found to

| (region) is
5 made if all
bvel.

v clearly that
spection plan
between the
ach stage of

on supplier
minimal risk

5. complete
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a) Supplier inspection — Positive decision on lot quality conformity

—a

C =

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

d) Customer inspection — Negative decision on lot quality conformity

Key
L, U specification limits for the,quality characteristic
(c, d) confidence interval atlthe specified confidence level

Figure 1 — Decision rules for the use of confidence intervals
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90010l can be used by independent third-party certification bodies to assess an organizatio
t customer, regulatory and the organization's own requirements.

results of such assessments should be in addition to the evidence submitted byctheé supplier|
assurance of product quality conformity to specific requirements. The acceptance quality ins
acceptance and certification of products are supplemented by the guarantees obtained by

n's ability to

concerning
bection and
assessing

'nal manufacturing processes, as well as the quality and control assurance performed by the sulipplier. This
widéns the concept of acceptance sampling.

| sampling should be treated as only one of the supplier’'s means of proving its abilities to ship
Cific quality. The requisite sampling intensity should depend on_the degree of customer confidg
he totality of evidence offered.

e customer has a favourable impression of the supplier,quality system and (or) the certificateg
third party are available, the role of acceptance sampling inspection (testing) as such may
prtant as it would be otherwise.

approach treats acceptance sampling inspection as a means for the supplier to demonstrate
he information about the quality of product“populations released by it, and also as a me]
omer or the third party to check the validity-of this information.

Staflistical parameters, such as customer's and supplier's risks and confidence levels, are the

cha

Wh
und
insp

racteristics of the integrity of decisions made on the basis of the acceptance sampling inspectid

bn organizing acceptance( quality inspection, the relevance of the subjective element ig
brestimated. A high price_is paid if an inspector will not take anything on trust except fof
ection data.

A.4 Use of quality information

Tra
with

litional_aceeptance sampling procedures take into account no data other than the inspection ¢
out saying that this approach leads to a relatively large inspection effort.

products of
nce formed

granted by
not be as

the validity
ans for the

quantitative
n results.

frequently
“objective”

ata. It goes

Furil o bl i | I hi il levels with fi ]

provided from the savings due to inspection cost reduction.

| incentives

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 arbitrati

A(p)=

on characteristic curve may be calculated using the following formula:

Ls(p)[1-Le(p)]

where

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

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

I lot

ality

L (p) is the probability of accepting a lot for a sampling plan on customer (inspection, for lot quglity
level p;
p is the lot quality level.

NOTE The formula is based on the assumption that the lot quality is thessame for the supplier and the customet|, i.e.

that the lot gpality is not affected by the supplier’s inspection, by the delivery. orby the storage of the lot.

For similar|supplier and customer inspection plans, the maximum probability of a lot disposition requ|ring

arbitration i$ equal to 0,25. Examples of the arbitration characteristic curve are shown in Figure A.1.

The basis df these guidelines are the allocation of priorities principle (APP) [6]. [7],

It can be proved that the APP provides for the maximum value of the arbitration characteristic curve to b¢ no

higher than| min {«q, 8o} where oy and g, aréthe supplier's risk on customer inspection and the custoner's

risk on supplier inspection respectively.

A.4 APP|principles

A.4.1 Rights of individual-parties

Following the guidance.given in the APP:

a) the supplier and*customer have the right to establish inspection plans and schemes unilaterally subje¢t to
fulfilling a dimitation for the opposite party's risk, i.e. for the probability of a false decision affecting| the
opposifelparty’s interests;

b) the customer has the right to fix his risk on supplier inspection; the supplier's risk on customer inspection
is specified by the standard or the contract and cannot be modified;

c) the third party performs an inspection

1)

or

2)

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

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.

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)

b)

a methodological basis for acceptance sampling as a means of confirming the validity of d
product conformity or nonconformity to the specified requirements,

ecisions on

coordination between the establishment and methodology of acceptance sampling with 1ISO 9001:2000
provisions and the implementation of the offered system together with the quality assessment, and

certification and attestation of the manufacturing processes,

d)

e)

f)

9)

A.4.3 Interpretation of the APP

Figu
Ead

How
the

The)
valy

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

control of the amount of inspection in accordance with the degree of the customer's trust, g
products. Transfer to acceptance without inspection (i.e. indirect inspection) is possible d
complete confidence. And conversely, loss of customer confidence leads, to'tightening of ins

an increase in inspection costs,

the optimization and adaptation of inspection plans and schemes fop particular and changing g
the parties,

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

for correct arbitration solutions of disputes concerning’process quality.

re A.2 shows the interpretation of the APP(in terms of the operating characteristic curve.
h party may choose any inspection_plan (scheme).

ever, the relevant supplier operating-characteristic curve should not pass above the point (p
value of the operating characteristic should not exceed f at pyq -

relevant customer opgrating-characteristic curve should not pass below the point (pyqp, 1 -
e of the operating characteristic curve should not be less than 1 — a g at pyq -

b quality of

onsiderably

reducing the amount if the customer develops more trust in the supplier’s information about the quality of

n reaching
pection and

onditions of

results,

© 1SO 2005 - All rights reserved

QQL, ﬂo) i.e.
P ), i.e. the
17


https://standardsiso.com/api/?name=05a53abc1b719f6450561711a0ea581d

ISO 13448-1:2005(E)

J N
17 AN

]

a) Supplier and customer use unified plans @

0,004 TN

0,003 / \
0,002 / \
0,001 / \\

X

custpmier. inspection plan meets limitation for the supplier's risk on customer inspection P

b) SuT)pIier inspection plan meets limitation for the customer's risk on supplier inspection and

Key

X percent nonconforming, %

Y probability of arbitration situation

a8  Supplier n = 100, Ac = 1; customer n = 100, Ac = 1.
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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1 fustomer characteristic curve for n = 50, Ac = 3
2 Bupplier characteristic curve for n = 318, Ac = 4

Figure A.2 — The APP interpretation in relation to operating characteristic curveg
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