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National foreword

This Part of BS 6001 has been prepared by Technical Committee SS/5. It 
supersedes BS 6000:1972, which is withdrawn.
This standard is identical with ISO 2859-0 Sampling procedures for inspection by 
attributes — Part 0: Introduction to the ISO 2859 attribute sampling system, 
published by the International Organization for Standardization (ISO). As 
ISO 2859-0 was largely based on BS 6000:1972, this Part of BS 6001 is in effect a 
new edition of that British Standard. The change of designation was decided upon 
by the national Technical Committee responsible (SS/5, until recently designated 
QMS/15) in view of the fact that, like the other Parts of BS 6001, it deals 
exclusively with sampling for inspection by attributes.
NOTE Having regard to the fact that the Parts of BS 6002 are concerned with sampling for 
inspection by variables, it is considered that “BS 6000” is a more appropriate designation for a guide 
on acceptance sampling in general. This BS number has therefore now been allocated to the national 
adoption of ISO Technical Report ISO TR 8550 Guide for the selection of an acceptance sampling 
system, scheme or plan for inspection of discrete items in lots.BS 6000 which is in preparation.

BS 6001 is published in the following Parts.
— Part 0: Introduction to the BS 6001 attribute sampling system;
— Part 1: Specification for sampling plans indexed by acceptable quality level 
(AQL) for lot-by-lot inspection;
— Part 2: Specification for sampling plans indexed by limiting quality (LQ) for 
isolated lot inspection;
— Part 3: Specification for skip-lot procedures;
— Part 4: Specification for sequential sampling plans.

Cross-references

International standard Corresponding British Standard

BS 6001 Sampling procedures for inspection by 
attributes

ISO 2859-1:1989 Part 1:1991 Specification for sampling plans indexed 
by acceptable quality level (AQL) for lot-by-lot 
inspection

(Identical)

ISO 2859-2:1985 Part 2:1993 Specification for sampling plans indexed 
by limiting quality (LQ) for isolated lot inspection

(Identical)

ISO 2859-3:1991 Part 3:1993 Specification for skip-lot procedures

(Identical)

ISO 3951:1989 BS 6002 Sampling procedures for inspection by 
variables

Part 1:1993 Specification for single sampling plans 
indexed by acceptable quality level (AQL) for lot-by-lot 
inspection

(Identical)

ISO 8422:1991 BS 6001 Sampling procedures for inspection by 
attributes

Part 4:1994 Specification for sequential sampling 
plans

(Identical)

ISO 8423:1991 BS 6002 Sampling procedures for inspection by 
variables

Full document details: BS 6001-0:1996

http://dx.doi.org/10.3403/BS6001
http://dx.doi.org/10.3403/00116011
http://dx.doi.org/10.3403/00750485U
http://dx.doi.org/10.3403/00750485U
http://dx.doi.org/10.3403/00116011
http://dx.doi.org/10.3403/BS6001
http://dx.doi.org/10.3403/BS6001
http://dx.doi.org/10.3403/BS6002
http://dx.doi.org/10.3403/BS6000
http://dx.doi.org/10.3403/BS6000
http://dx.doi.org/10.3403/BS6001
http://dx.doi.org/10.3403/BS6001
http://dx.doi.org/10.3403/00241260
http://dx.doi.org/10.3403/00290848
http://dx.doi.org/10.3403/00316680
http://dx.doi.org/10.3403/00323710
http://dx.doi.org/10.3403/00326488
http://dx.doi.org/10.3403/BS6001
http://dx.doi.org/10.3403/BS6002
http://dx.doi.org/10.3403/BS6001
http://dx.doi.org/10.3403/BS6002
http://www.avadocuments.com/doc/bs-6001-0-1996
http://www.avadocuments.com/doc/bs-6001-0-1996


BS 6001-0:1996

© BSI 10-1998 v

A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

Part 4 Specification for sequential sampling plans for 
percent nonconforming

Section 4.1:1994 Known standard deviation

(Identical)

ISO TR 8550:1994 aBS 6000:1996 Guide for the selection of an acceptance 
sampling system, scheme or plan for inspection of 
discrete items in lots

(Identical)
a In preparation.

Summary of pages
This document comprises a front cover, an inside front cover, pages i to vi, 
pages 1 to 58, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on 
the inside front cover.
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Section 1. General

1.1 Scope
This part of ISO 2859 explains the terms used in 
acceptance sampling, describes the various schemes 
and plans, gives practical advice on sampling 
inspection and discusses some of the theoretical 
aspects.
Section 2 gives general information on methods of 
acceptance sampling inspection with particular 
reference to the sampling procedures and tables for 
inspection by attributes given in parts 1, 2 and 3 of 
ISO 2859 and in ISO 8422.
Section 3 extends the introduction to acceptance 
sampling given in Section 2 and amplifies the 
introductory text and instructions contained in 
ISO 2859-1, by giving detailed comments and 
examples to assist in using the method of sampling 
inspection that constitutes the ISO 2859-1 sampling 
system.

1.2 Normative references
The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this part of ISO 2859. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based 
on this part of ISO 2859 are encouraged to 
investigate the possibility of applying the most 
recent editions of the standards indicated below. 
Members of IEC and ISO maintain registers of 
currently valid International Standards.

ISO 2859-1:1989, Sampling procedures for 
inspection by attributes — Part 1: Sampling plans 
indexed by acceptable quality level (AQL) for 
lot-by-lot inspection.
ISO 2859-2:1985, Sampling procedures for 
inspection by attributes — Part 2: Sampling plans 
indexed by limiting quality (LQ) for isolated lot 
inspection.
ISO 2859-3:1991, Sampling procedures for 
inspection by attributes — Part 3: Skip-lot sampling 
procedures.
ISO 8422:1991, Sequential sampling plans for 
inspection by attributes.
ISO/TR 8550:1994, Guide for the selection of an 
acceptance sampling system, scheme or plan for 
inspection of discrete items in lots.

1.3 Definitions
For the purposes of this part of ISO 2859, the 
definitions given in ISO 2859-1 and ISO 2859-3 
apply.
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Section 2. General introduction to acceptance 
sampling

2.1 Aim of sampling inspection
A major aim of acceptance sampling inspection is to 
see that the producer submits lots at a quality which 
is at or better than a mutually agreed level, so that 
the consumer receives lots of a quality that is 
acceptable.
The producer may use these sampling procedures to 
assure that the quality level will be acceptable to the 
consumer. In all these procedures, it has to be 
recognized that the financial resources are not 
unlimited. The cost of the article has to reflect the 
cost of inspection as well as the cost of production.
A real effort should be made to ensure that a system 
is devised that clearly places responsibility for 
quality with the producer. Inspection can appear to 
divert the responsibility for quality from the 
producer to the inspector. This may happen 
whenever there is a feeling that the inspector is 
there to sort things out, so that, within limits, what 
happens in production will be caught by inspection. 
This feeling is completely misplaced and may result 
in hard work, high cost and poor quality for the 
consumer and the producer. The inspector has no 
means of inserting quality into a product if the 
producer has not done so.

2.2 Acceptance sampling
Acceptance sampling inspection has the merit of 
putting the responsibility for quality fairly and 
squarely where it belongs — with the producer. The 
inspector is no longer regarded as the person who 
sorts things out. The producer has to see that the 
quality of the product is right, otherwise there will 
be much trouble and expense with unacceptable 
lots. Sampling inspection can and should lead to less 
inspection work, lower cost and good quality for the 
consumer.
The sampling inspection schemes of parts 1, 2 and 3 
of ISO 2859 and of ISO 8422 provide for 
quantification of the risks of accepting 
unsatisfactory product (known as “consumer’s risk”) 
and the risks of not accepting satisfactory product 
(“producer’s risk”) and for choosing a plan that 
allows no more risk than is acceptable.
In addition to the ISO sampling plans which are 
based on the mathematical theory of probability, 
there are several other practices:

a) sampling based on experience with the 
product, the process, the supplier and the 
consumer (see 2.2.1);
b) ad hoc sampling, for example the inspection of 
a fixed percentage, or occasional random checks 
(see 2.2.2);
c) 100 % inspection (see 2.2.3);

d) other “sampling” practices (see 2.2.4).

2.2.1 Statistical sampling

Sampling based on experience with the product, the 
process, the producer and the consumer can be 
statistically evaluated.
An example is the procedure described in 
ISO 2859-1 which uses a set of switching rules. 
When quality is very good, it is possible to go to 
reduced inspection. This provides a procedure 
where, if smaller samples are used, the producer’s 
risk is reduced but the consumer’s risk is increased. 
If experience is good, this is justifiable, particularly 
when the process average has been consistently 
smaller than the acceptable quality level (AQL) 
specified. When the process average over at 
least 10 lots has been very much smaller than the 
AQL, some consumers resort to skip-lot procedures 
(see ISO 2859-3). This can be even more economical 
than the reduced inspection described in 
ISO 2859-1.
In some instances, particularly when routine or 
noncritical items are involved, some consumers may 
feel safe in resorting to the practice of inspecting 
small samples of the product and, provided there are 
zero nonconforming items, accepting the lot. For 
example, with a sample size of eight this is 
equivalent to the small lot single sampling plans 
with an AQL of 1,5 % normal, or 0,65 % reduced 
inspection. See Tables II-A and II-C in 
ISO 2859-1:1989.
Conversely, in ISO 2859-1, when two out of five 
successive lots fail acceptance, normal inspection is 
discontinued, and tightened inspection is instituted. 
Once tightened inspection has been instituted, 
normal inspection is not restored until five 
successive lots have been accepted on tightened 
inspection. This requirement is intentionally severe, 
because evidence of unacceptable quality has been 
found. The producer then forfeits the right to the 
benefit of the doubt. If, while operating on tightened 
inspection, the cumulative number of lots not 
accepted on original tightened inspection reaches 
five, inspection by sampling should be discontinued 
until there is evidence that corrective action has 
been taken and has been effective. See 2.11.

2.2.2 Ad hoc sampling

Ad hoc sampling is not to be recommended as it will 
lead to uncalculated risks that may be unjustifiably 
high; furthermore, there is no formal basis for either 
the acceptance or non-acceptance of the lot.
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2.2.3 100 % inspection

100 % inspection can be a formidable task unless 
the 100 % inspection is performed with automatic 
test equipment. In addition, it is not always 
successful, particularly when a large number of 
items have one or more characteristics that are 
marginal dimensionally, in appearance or in 
performance (close to or concentrated about a 
tolerance or limit of appearance or performance). 
Under these conditions, sorting by manual or 
automatic methods is likely to classify some 
conforming items as nonconforming, and vice versa. 
In addition, 100 % testing by manual, visual or 
automatic methods can be unsatisfactory. It can 
sometimes degenerate into superficial 100 % 
inspection when, in fact, sufficient money, time and 
staff are not available. 100 % inspection is not viable 
if the inspection method necessitates destructive 
testing.
It has to be understood, however, that 100 % 
inspection may form a necessary part of the 
inspection process for both the consumer and the 
producer. There are situations in which it cannot be 
avoided, for example when inspecting for critical 
nonconformities, as will be clear from a study of this 
part of ISO 2859. Some types of nonconformity are 
so important that every item has to be examined 
when tests are nondestructive. When the tests are 
destructive, some risk has to be accepted. (See 2.15).

2.2.4 Other “sampling” practices

Various sampling systems exist but only those 
available as International Standards will be 
considered in detail in this part of ISO 2859. This 
should not be taken as meaning that the others are 
unimportant; it is merely that the main purpose of 
this part of ISO 2859 is to help people to use 
parts 1, 2 or 3 of ISO 2859 or ISO 8422.
In many instances, consumers do not perform any 
regular sampling but rely on their experience and 
supporting evidence that the producer is 
maintaining statistical control of his production 
process and is forthright in his evaluation of what is 
being shipped.
If, in a particular situation, information is available 
of the true costs of the mistaken non-acceptance of 
good articles and the acceptance of bad ones, and if 
from long experience it is known how often lots of 
any given quality are presented, this may be one of 
the occasions when compromise is not desirable. It 
may be possible to calculate a more efficient scheme 
on the basis of the economic information available.

2.3 Choosing between attributes and 
variables inspection
The attributes method of inspection consists of 
examining an item, or characteristics of an item, 
and classifying the item as “conforming” or 
“nonconforming”. The action to be taken is decided 
by counting the number of nonconforming items or 
the number of nonconformities found in a random 
sample.
The variables method starts with selecting a sample 
of a number of items and measuring dimensions or 
characteristics so that information is available not 
only on whether a dimension, for example, is within 
certain limits but on the actual value of the 
dimension. The decision whether or not to accept a 
lot is made on the basis of calculations of the 
average and the variability of the measurements in 
accordance with the procedures of ISO 3951 or 
ISO 8423.
Provided certain assumptions are true, the 
variables method has the advantage of requiring a 
smaller sample size than the attributes method to 
attain a given degree of protection against incorrect 
decisions. Also it provides more information as to 
whether quality is being adversely affected by 
process mean, process variability or both. The 
attributes method has the advantage that it is more 
robust (not subject to assumptions of distributional 
shape) and that it is simpler to use. The larger 
sample sizes and the increased costs associated with 
using attribute sampling methods may be justifiable 
for these reasons.
It should be noted that go, no-go gauging is faster 
and requires less skill than measurement.
Both methods have advantages and typical fields of 
application.
Although occasionally reference is made to ISO 3951 
and ISO 8423 in subsequent clauses, variables 
schemes, as such, are not considered further in this 
part of ISO 2859. ISO 3951 and ISO 8423 include 
guidance on their use.

2.4 Lot inspection
2.4.1 Lot

For the purposes of ISO 2859, ISO 8422, ISO 3951 
and ISO 8423, items are offered for acceptance in 
groups, not on a single item basis. Each group of 
items is called a lot.
Each lot should, as far as is practicable, consist of 
items manufactured under essentially the same 
conditions during one time period. This is of the 
utmost importance if the acceptable quality level 
concept is adopted and there are a series of lots to be 
delivered.
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If two or more sources of supply are mixed, the 
presence of a large number of nonconforming items 
from one of the sources can result in non-acceptance 
of the product from all the sources. Conversely, 
product of marginal quality from one source can be 
masked by mixing with product from sources of 
excellent quality.
From each lot a sample is drawn and inspected. 
Under attributes inspection, each lot is classified as 
acceptable or unacceptable on the basis of the 
number of nonconforming items or nonconformities 
found in the sample. Each successive lot is therefore 
dealt with as a more or less independent unit 
(although the rules for sentencing may sometimes 
vary according to the results from preceding lots).
For single lots offered in isolation, see 2.5.2.

2.4.2 Lot size

The responsible authority (see 3.10 in 
ISO 2859-1:1989) has the right to specify what is to 
be the lot size, but it clearly makes sense that, 
where possible, this should be done in consultation 
with the producer, so that a quantity that is 
mutually convenient may be chosen. Certainly, 
specifying the lot size (and other parameters of the 
sampling plan) should never be done in ignorance of 
the production process. It is not essential that an 
inviolable quantity should be chosen. Sometimes 
variation may be allowed, although it will nearly 
always be desirable that upper and lower limits of 
the lot size should be specified.
From the sampling inspection point of view, there is 
an advantage in large lots, as from a large lot it is 
economical to take a large sample, thereby 
achieving better discrimination between good lots 
and bad ones. With large lots, the required sample 
size is a smaller proportion of the lot than with 
small lots for the same AQL.
This “large lot” policy should not be overdone, 
however. If making up a large lot necessitates 
putting together smaller lots that could have 
remained separate, then a large lot is advantageous 
only if the smaller lots are of a similar quality. If 
there is likely to be any substantial difference 
between the qualities of the smaller lots, then it is 
much better to keep them separate. For this reason, 
lots should consist of items of product produced 
under essentially the same conditions.
Examples of the formation of lots are given in 3.4. 
More information on the lot size/sample size 
relation is given in ISO/TR 8550.

2.5 Sequence or isolated lot inspection
2.5.1 Lot-by-lot inspection

Lot-by-lot inspection is the inspection of product 
submitted in a series of lots.

If a sequence of lots is to be offered for acceptance at 
the time of production, the inspection results from 
the preceding lots can be avaible before the later lots 
are made. It is therefore possible that the inspection 
performed can beneficially influence the quality of 
subsequent production. The lots should be 
submitted and inspected in the same sequence as 
they are manufactured and inspection should be 
made promptly. Information obtained from a lot 
may indicate that the process appears to have 
deteriorated. The information obtained from several 
lots in sequence can be used to invoke a switching 
procedure which requires the use of a more rigorous 
sampling procedure in the event that the process 
deteriorates. This is important because, in the long 
run, it provides the best protection a consumer has 
against poor quality. If the quality remains poor, 
then under the more rigorous sampling practice 
more lots will be returned to the vendor for sorting. 
This tighter sampling increases the producer’s risk 
of having an acceptable lot judged unacceptable. 
The identification of possible deterioration in 
product quality is a signal to initiate corrective 
action.
If the quality is very much better than that agreed 
upon, the consumer may, with the permission of the 
responsible authority, elect to adopt reduced or 
skip-lot sampling.
ISO 2859-1, ISO 2859-3, ISO 8422, ISO 3951 and 
ISO 8423 are designed principally for use with a 
sequence of lots.

2.5.2 Isolated lot inspection

Inspection may sometimes be performed on an 
isolated lot, just a few isolated lots, or on stored lots 
at a time when production has been finished. Under 
these circumstances, there is insufficient 
opportunity for the switching rules to be invoked 
and hence to influence the quality to be offered.
If a single lot is to be delivered, then it is helpful to 
know whether the lot is one of many similar lots 
delivered to other consumers and consists of 
material from a controlled process or whether it is a 
mixed lot containing items from different processes 
and different times. (See also ISO/TR 8550 and 
ISO 2859-2).
Whereas ISO 2859-1 and ISO 2859-3 call for 
establishing the AQL value and the inspection level 
in advance, ISO 2859-2 requires the establishment 
of the limiting quality (LQ). In order to provide 
appropriate producer and consumer protection 
when lots are sampled under the limiting-quality 
procedure, information is needed as to whether the 
lot came from a continuing series of acceptable lots, 
or is a mixed lot, consisting of product made on 
different production lines and/or different dates.
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The tables in ISO 2859-2 are designed principally 
for use with isolated lots.

2.6 Acceptable quality level (AQL)
2.6.1 Description

The acceptable quality level is used as an indexing 
device in the tables of ISO 2859-1, in ISO 3951, and 
in some of the tables of ISO 8422 and ISO 8423.
When using these AQL-indexed sampling plans, 
inspection lots taken from a process whose quality is 
equal to or better than the AQL will be accepted 
most of the time.
When a continuing series of lots is considered, the 
AQL is a quality level which for the purposes of 
sampling inspection is the limit of a satisfactory 
process average.
The AQL is a chosen borderline between what will 
be considered acceptable as a process average, and 
what will not. As such, it in no way describes a 
sampling plan, but is a requirement of what the 
production should be like, and is a useful quantity to 
consider in defining a tolerable process.
The fact that an AQL is specified should not be 
taken to imply that a percentage of nonconforming 
items up to the specified value is wanted, or is 
completely acceptable, it is always better to have no 
nonconforming items than any percentage 
whatever, and the more the percentage can be 
reduced below the AQL the better. This reduction 
improves the probability that each lot is accepted.

2.6.2 Setting an AQL

In setting an AQL, it has to be remembered that the 
AQL provides an indication of the quality that is 
required in production. The producer is being asked 
to produce lots of an average quality better than the 
AQL. On the one hand, this quality has to be 
reasonably attainable, whilst on the other hand it 
has to be a reasonable quality from the consumer’s 
point of view. Frequently this will mean a 
compromise between the quality the consumer 
would like and the quality he can afford, for the 
tighter the requirement the more difficult it may be 
for the production to meet it, and the more 
expensive may be the inspection to ensure that it is 
met.
A properly designed and controlled process may be 
capable of producing product with a smaller 
percentage nonconforming than the AQL value. 
When a better process average is obtainable from a 
process, the cost of production plus the cost of 
inspection will be lower for the better quality.

The primary consideration has to be the consumer’s 
requirement, but it is necessary to make sure that 
the consumer is being realistic and is not 
demanding something tighter than is really needed. 
It is necessary to take into account how the items in 
question are to be used and the consequences of a 
failure. If the items are to be available in large 
numbers and the failure is simply a failure to 
assemble so that the nonconforming item can be put 
aside and another used in its place, a relatively 
generous AQL may be tolerable. If, on the other 
hand, a failure is going to cause a failure to function 
of an expensive and important piece of equipment at 
a time and place where a replacement of the 
nonconforming item cannot be made, a tighter AQL 
will be required.
More information and guidance on setting an AQL 
is given in 3.9 and in ISO/TR 8550.

2.7 Process average
The process average is the average quality 
submitted over a series of lots, resubmitted lots 
being excluded.
It is particularly important to realize that, in 
contrast to the AQL, the AOQL (see 2.12) or the LQ 
(see 2.8), the process average is not something that 
can be calculated or chosen, or is a property of a 
particular sampling plan. The process average 
relates to what is actually produced, irrespective of 
what inspection is performed.
Generally, the estimation of a process average is not 
an essential part of a sampling scheme. However, 
the process average is important in its own right. 
Both the inspector and the producer are interested 
not only in the lot-by-lot decisions but also in the 
long-term picture of the quality of production.
It is, therefore, desirable to keep a record of the 
overall estimated process average being achieved 
because this gives a useful measure of quality and is 
also invaluable information for those who have to 
decide what sampling plans should be adopted when 
similar products are being designed and made in the 
future.
Special rules need to be observed where the 
sampling is of the double or multiple form. Only the 
results of the first sample in double and multiple 
sampling should be used to estimate the process 
average.
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Occasionally a recommendation is made that 
abnormal results should be excluded. This is a 
dangerous practice that should be used very 
sparingly, if at all. The only time this practice may 
safely be adopted is if the abnormal results are 
known to be due to a specific cause which is known 
to have been eliminated. Even then it is good 
practice to quote figures which include and which 
exclude these abnormal results to indicate that 
these nonconformities did exist.
Separate process averages have to be estimated in 
the case of multiple characteristics or multiple AQL 
classes.

2.8 Limiting quality (LQ)
Limiting quality is an indexing device used in 
ISO 2859-2. When a lot is considered in isolation, 
LQ is a quality level in percent nonconforming (or 
nonconformities per 100 items) which for the 
purposes of sampling inspection is limited to a low 
probability of acceptance. This small probability of 
acceptance is called the “consumer’s risk”.
Specifying a limiting quality is in fact the 
specification of a quality that is not wanted! To have 
lots regularly prove to be acceptable, the fraction of 
nonconforming items has to be much smaller than 
the LQ (usually less than a quarter of the LQ).
ISO 2859-2 provides procedures for the application 
of LQ sampling plans. These sampling plans and 
tables are for the most part consistent with the 
sampling plans used in ISO 2859-1.
Limiting quality plans are used primarily for 
isolated lots. When the product is in manufacture 
and there are a series of lots being produced, the 
procedures of ISO 2859-1 are more appropriate.

2.9 Normal and tightened inspection
An AQL, it will be remembered, is the borderline in 
the quality scale between the good and the bad when 
a sequence of lots is inspected. When the AQL has 
been specified for any particular product, the ideal 
would be to have a system whereby lots could be 
always accepted when their quality was better than 
the AQL and always not accepted when worse than 
the AQL. This ideal is not attainable with any 
sampling plan.
To meet the requirements of both the producer and 
the consumer, some compromise is needed, and the 
device adopted in ISO 2859-1 and ISO 8422 is to join 
normal inspection with tightened inspection; 
i.e. two sampling plans are specified for any given 
situation, together with rules for determining when 
to switch from one to the other and when to switch 
back again.

Normal inspection is designed to protect the 
producer against having a high proportion of lots 
not accepted when quality is better than the AQL. In 
fact, the producer is being given the benefit of any 
doubt that arises due to sampling variability.
But the consumer needs protection too, and this is 
achieved by arranging that the producer is not given 
the benefit of the doubt blindly and invariably, but 
only for as long as he proves worthy of it. If at any 
time the sampling results show that his process 
average is probably worse than the AQL, he forfeits 
his right to the benefit of the doubt (that is, his right 
to normal inspection), and tightened inspection is 
instituted to protect the consumer.
Further details with examples are contained in 3.11 
and 3.12.

2.10 Reduced inspection
Sometimes there is evidence that the product 
quality is consistently better than the AQL. Where 
this happens and there is reason to believe that good 
production will continue, sampling inspection no 
longer serves the purpose of segregating the good 
lots from the bad ones. However, inspection cannot 
be dispensed with altogether, as a warning is 
needed if the production quality worsens.
In these circumstances, considerable savings can be 
made if so desired by using the reduced-inspection 
sampling plans described in ISO 2859-1 or the 
skip-lot sampling plans described in ISO 2859-3. 
The special rules, for allowing the use of these plans, 
if permitted by the responsible authority, are 
described in ISO 2859-1, ISO 2859-3 and also in 
Section 3 of this part of ISO 2859.
Reduced inspection is further discussed, with 
examples, in 3.15.

2.11 Switching rules
Subclause 2.9 introduced normal inspection and 
tightened inspection and their purpose. This 
subclause discusses the switching rules by means of 
which the decision is taken to change from normal to 
tightened inspection or back again when using 
ISO 2859-1.
If the actual value of the quality being offered by the 
producer were known, the knowledge would be used 
to sentence the lots instead of submitting them to 
acceptance inspection. As the actual quality is never 
known, the best that can be done is to use the 
knowledge that is available, i.e. the sampling 
inspection results themselves.
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As normal inspection is designed to accept nearly all 
the lots offered, provided that the quality is at least 
as good as the AQL, it follows that if a high 
proportion of lots is not being accepted, the quality 
cannot be as good as the AQL.The question is: 
“What proportion of non-acceptance is high enough 
to be convincing?” A rule is required that will give 
reasonably quick reaction if quality becomes worse 
than the AQL, while having a low probability of 
calling, in error, for tightened inspection when the 
quality is really better than the AQL.
The rule used is that tightened inspection has to be 
used for the following lots as soon as two out of any 
five or fewer successive lots on original inspection 
have not been accepted. The qualification “on 
original inspection” means that if lots are not 
accepted but resubmitted after rectification, these 
resubmitted lots are not counted for switching-rule 
purposes.
Once tightened inspection has been instituted, it 
remains in force for every lot until five successive 
lots have been accepted on tightened inspection, 
then normal inspection is restored. This 
requirement is quite a severe one, as acceptance on 
tightened inspection is more difficult than on 
normal inspection, but once there is evidence that 
quality worse than the AQL has been produced, the 
producer’s right to the benefit of the doubt cannot be 
restored until it is safe to do so.
There is one further safeguard for the consumer. 
This is the rule that acceptance inspection should be 
discontinued, pending action to improve the quality, 
if the cumulative number of lots not accepted in a 
sequence of consecutive lots on original tightened 
inspection reaches five. This is a most important 
principle; if the quality is bad, action is needed, and 
the inspector has to be entitled to refuse to inspect 
any further lots until he has evidence that suitable 
action has been taken.
An example is given in 3.13.

2.12 Average outgoing quality (AOQ) 
and its limit (AOQL)
As with the AQL concept, the concept of average 
outgoing quality and its limit is only meaningful 
when a long sequence of lots is submitted to a 
defined system of sampling inspection, e.g. in 
accordance with the provisions of ISO 2859-1. When 
the number of nonconforming items in the sample is 
equal to or less than the acceptance number, the lot 
will be accepted. Conversely, when the number of 
nonconforming items in the sample is equal to or 
greater than the rejection number, the lot will not be 
accepted. When the supply (or source) process 
operates at a process average close to the specified 
AQL, most of the lots will be accepted. Provided that 
process quality is constant and non-accepted lots are 
discarded rather than rectified, the effect of 
sampling on the quality is nil.
In some instances, particularly when the transfer is 
between departments rather than companies, the 
result of a lot failing to pass sampling inspection is 
that the lot is 100 % inspected and the 
nonconforming items removed (and perhaps 
replaced with conforming items). This is termed 
“rectifying inspection”.
When lots are submitted to rectifying inspection, 
the lot is either accepted with no further inspection 
or, when the sample indicates non-acceptance, all 
the items in the lot are inspected and 
nonconforming items discarded or replaced by 
conforming items. In the first case, the outgoing 
quality is, for practical purposes, the same as the 
incoming quality; in the second case, all items 
conform to the specification. Even though the 
incoming quality may be constant at p (fraction 
nonconforming) the process average, the outgoing 
quality will vary from lot to lot, taking either the 
value p or zero depending on whether the lot is 
accepted on the sample result or is subjected to 
rectifying inspection. It is possible, however, to 
think of the average of these outgoing qualities over 
a long run in which the incoming quality was 
constant at p. This average of the outgoing quality 
will clearly not be greater than p and, where a large 
proportion of lots is completely inspected, it can be 
very much less.
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The term “average outgoing quality” can be thought 
of as the average percent nonconforming over many 
lots from a process continually delivering product of 
quality p. Each lot is examined and sentenced by the 
same sampling plan which has a probability Pa of 
accepting the lot. Those lots which are not accepted 
by the sampling plan are cleared (theoretically) of 
all nonconforming items. The result, on the average, 
is that, after inspection, 100(1 – Pa) % lots are 100 % 
conforming and the 100Pa % lots, which have been 
inspected by sampling alone, contain a 
percentage 100p of nonconforming items (minus a 
few removed during sampling). The average 
outgoing quality, in percent nonconforming, will be 
approximately 100(Pa × p) %. The approximation is 
good if the lot size (N) is at least 10 times the sample 
size (n).

Performing this calculation for varying values of p, 
each of which has a different probability of 
acceptance, will result in an average outgoing 
quality curve as in Figure 1. It is clear from this 
figure that outgoing quality can be good either 
because incoming quality was good or because the 
lot was completely inspected. It is further clear that 
there is an intermediate incoming quality (p) for 
which the average outgoing quality achieves a 
maximum value. This maximum value is the AOQL. 
It is not a limit on the outgoing quality from any one 
particular lot nor is it a limit on the actual outgoing 
quality averaged over a short sequence of lots. In a 
long sequence of lots, however, the actual outgoing 
quality average over that sequence will not be 
significantly different from this AOQL. If the input 
quality has varied from the incoming quality (p), 
then the actual quality may be very much better 
than the AOQL. It is therefore good practice to 
estimate the actual average quality directly rather 
than to rely on the AOQL as an upper boundary.

Figure 1 — AOQ and its limit AOQL
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2.13 Item; unit of product
In using attributes inspection, it is necessary to 
count such things as lot size, sample size, number of 
non-conforming items, etc. This counting is done in 
terms of the unit of product. The term “item” has 
been adopted by ISO for the unit of product to avoid 
confusion with units such as centimetres, grams, 
etc. Usually, the item will be a single article (of the 
type being inspected) and when this is so, the word 
“article” may be used if desired instead of item.
EXAMPLE 1
Vitrified clay pipes, with a nominal length of 3 m 
and nominal diameter 150 mm, are due to be 
delivered as a lot of 250 pipes. Before delivery, a 
random sample of eight pipes is drawn from the lot 
and these eight pipes are tested for crushing 
strength, bending moment resistance and 
impermeability. The lot is delivered if, and only if, 
there are at least seven pipes conforming to the 
specified tolerances of all three of these 
characteristics. Here the item is the individual pipe.
NOTE 2 The reason for introducing the term “item” is that it is 
sometimes desired to perform sampling inspection of a product 
which does not consist of individual articles, or in which the basic 
entity being inspected consists of a number of articles.

EXAMPLE 2
A sand-cement mix (10 000 kg) is packaged in 10 kg 
bags. The lot is to be inspected for compliance with 
a specification which defines the maximum grain 
sizes of the sand and the cement, the proportion of 
sand to cement, and the weight of each bag.
The AQL is specified. The specification defines as 
conforming those bags where less than x % of the 
sand grains exceed a size a and less than y % of 
cement grains exceed a size b, etc.
The lot contains 1 000 units (bags). Specifying an 
inspection level S4 and an AQL of 2,5 % provides the 
basis for determining the appropriate sample size 
(20 bags) and the acceptance number (1). 
(See Tables I and X-F-2 of ISO 2859-1:1989).
The item is a 10 kg bag. The bulk material is 
granular and could not be otherwise treated as any 
number of individual items.

EXAMPLE 3
A piece of electronic equipment contains in its 
circuit two similar transistors and it is important for 
correct functioning that the electrical 
characteristics of these transistors should be closely 
matched. In this case, the item to be inspected is 
defined as a matched pair of transistors. 500 
matched pairs, a total of 1 000 transistors, would 
then give 500 items. The lot size is 500. If the sample 
size necessary were, say, 50, this would 
mean 50 pairs, i.e. a total of 100 transistors. It 
would, of course, be necessary in this situation for 
the pairs to be defined before the sample was drawn, 
and the pairs would have to be kept intact right up 
to the time of use. In the case of electronic 
transistors consisting of two similar structures 
within the same package or on a single substrate, 
the entire article would be one item, although it 
would be necessary to test each transistor 
individually.
EXAMPLE 4
50 000 pieces consisting of 25 000 cans 
and 25 000 covers, which are specially formed 
mating parts, are produced and shipped to an 
assembly plant on a daily basis. The process of 
manufacture and use is such that mating parts are 
not separated but have to be assembled as a pair.
One of the most important checks is: Do parts mate 
properly? The item for inspection is a pair, one can 
and one cover identified as one pair.

2.14 Nonconformity and 
nonconforming item
2.14.1 Failure to conform

For the purposes of ISO 2859 and ISO 8422, any 
failure to conform with a specified characteristic, 
dimension, attribute or performance requirement 
represents a nonconformity. A nonconforming item 
may have one or more nonconformities.
For example, suppose that a ball-point pen fails to 
write. The failure to write is a nonconformity; the 
pen is nonconforming. The same pen could also have 
failed to meet its specification in a number of other 
ways, e.g. colour, dimensions, etc. Although it 
exhibited several nonconformities, it would be 
counted as one nonconforming item.
The qualification “nonconformity” does not 
necessarily imply that the unit of product cannot be 
used for the purpose intended. For example, a brick 
with one of its dimensions outside the prescribed 
tolerance interval, though nonconforming, can still 
be used for building.
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The distinction between nonconformity and 
nonconforming item is of no importance if the items 
have no more than one nonconformity, but becomes 
essential when multiple nonconformities can occur.
The quality of a given quantity of product may be 
expressed either as percent nonconforming or as the 
number of nonconformities per 100 items, but these 
are not usually interchangeable.
Sampling plans are available for either the percent 
nonconforming or the number of nonconformities 
per 100 items.
EXAMPLE 5
In counting pinholes in metal foil, the number of 
pinholes per square metre may be of interest. Here 
all the pinholes in each square metre (item) 
examined would be counted and the quality would 
be expressed in pinholes/100 m2.
EXAMPLE 6
Suppose there is a lot of 500 articles. Of these, 480 
conform and are acceptable, 15 have one 
nonconformity each, 4 have two nonconformities 
each, and 1 has three nonconformities.
The lot percent nonconforming is given by the 
formula:

Percent nonconforming

= (20/500) × 100 = 4
That is, the lot is 4 % nonconforming.
The number of nonconformities per 100 items in the 
lot is given by the formula:

Nonconformities per 100 items

= (26/500) × 100 = 5,2
That is, the lot has 5,2 nonconformities 
per 100 items.
Whether percent nonconforming or nonconformities 
per 100 items is to be used is a matter for individual 
consideration in each particular case. The 
important thing is that it has to be considered, 
specified and agreed upon beforehand, not left until 
a sample has been inspected and then considered.
Factors to be taken into account in deciding whether 
to use percent nonconforming or nonconformities 
per 100 items are as follows.

a) Inspection for percent nonconforming assumes 
that if an item contains one or more 
nonconformities, the item is nonconforming and 
is not acceptable.

It also presupposes that the number of different 
ways in which an item can be nonconforming is 
limited and known, e.g. there are only five ways 
in which each particular item could be 
nonconforming [see also b)].
Under the conditions of inspection for percent 
nonconforming, a record should be kept of all 
nonconformities found in each of the 
nonacceptable items, so that corrective action 
can be taken for each type of nonconformity. No 
differentiation need be made in the count. An 
item with one nonconformity or an item with 
several is counted as a nonconforming item.
b) Inspection for nonconformities per 100 items 
counts each nonconformity found. Three 
nonconformities found in one item count as three, 
and are given the same weight as three items 
each with one nonconformity.
A special case arises when a nonconformity can 
occur an unknown and almost unlimited number 
of times in items, for example, surface blemishes 
or pinholes can occur in any number and it is not 
known how many times they do not occur, so 
percent nonconforming for this feature is 
meaningless. In such cases, nonconformities 
per 100 items should be used (see example 5).
NOTE 3 Percent nonconforming implies a binomial 
distribution. For nonconformities per 100 items, a Poisson 
distribution is appropriate. See 2.19. for information on the 
operating characteristic curves of sampling plans.

c) Two properties will be dependent if 
nonconformities in an item arise, in part or 
wholly, through some common cause, or if one 
property affects the other. Detailed knowledge of 
the production process is thus needed to decide 
that properties are independent. In 
mathematical terms, if two characteristics (say, 
length and diameter) are independent, it means 
that if all the units produced were taken and 
sorted into two groups according to whether the 
length was nonconforming or not, then the 
percentage nonconforming for diameter would be 
found to be essentially the same in each of these 
two groups; or, alternatively, if they were sorted 
into two groups according to whether the 
diameter was nonconforming or not, then the 
percentage nonconforming for length would be 
essentially the same in the two groups. It can be 
shown mathematically that these two procedures 
are equivalent.

No. of nonconforming items
total No. of items

---------------------------------------------------------------------------- ×100=

No. of nonconformities
total No. of items

-------------------------------------------------------------- ×100=
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If two nonconformities are not independent, then 
they are said to be related or dependent. It 
should be agreed that the occurrence of both in 
one item is to count as only one nonconformity, 
not as two. Occasionally the correlation between 
two related nonconformities is low. Under these 
conditions, the two may be considered to be 
independent. Inspection for percent 
nonconforming avoids this difficulty.
d) If the percentage of nonconformities in the lot 
is less than 2,5 %, then the probability 
distributions of nonconforming items and 
nonconformities will be almost identical. In the 
range 2,5 % to 10 %, some difference will be 
apparent, a nonconformities per 100 items plan 
being rather more severe than the equivalent 
percent nonconforming plan.
e) At an inspection station and where admissible, 
it may be simpler and better practice to use one 
method rather than to change frequently from 
one method to the other, for example 
nonconforming items rather than 
nonconformities per 100 items.
f) From the point of view of keeping records that 
will be useful for improving quality, 
nonconformities per 100 items is preferable as 
the records will then automatically contain 
information on all nonconformities, whereas 
some nonconformities may escape the record if 
the percent nonconforming approach is adopted.

2.14.2 Nomenclature

The discussion in the remainder of this part of 
ISO 2859 will be in terms of inspection for 
nonconforming items. When appropriate, it may be 
read in terms of inspection for nonconformities, by 
replacing “nonconforming items” by 
“nonconformities”, and “percent nonconforming” by 
“nonconformities per 100 items”.

2.14.3 Classification of nonconformities

The discussion so far has assumed that, if an article 
can be nonconforming in more than one way, the 
different possible nonconformities are all of equal 
importance. It is then possible to sentence by 
counting the nonconforming items. For example, if 
there are three dimensions to be checked and, in a 
sample, three articles are nonconforming in the first 
dimension alone, three articles in the second 
dimension alone, one article in the third dimension 
alone, and one article in both the first and second 
dimensions, this gives a total of eight 
nonconforming items, which is the number to 
compare with the acceptance and rejection 
numbers.

The procedure of adding nonconforming items of 
different types is reasonable only if the 
nonconformities are of equal, or nearly equal, 
importance. Where this is not so, it is necessary to 
classify the possible nonconformities into groups so 
that nonconformities in different groups are of 
different orders of importance but all 
nonconformities within a group are of 
approximately the same order of importance. 
Different AQLs are then used for the different 
groups.
For many purposes, two groups are sufficient, 
namely major nonconformities of class A which are 
of greatest concern and nonconformities of class B 
which are of the next greatest concern. Sometimes it 
is necessary to introduce further classes or 
sub-classes within these classes. The most 
important class of all contains the critical 
nonconformities which render the articles 
hazardous, potentially hazardous, or adversely 
affect usage.
Critical nonconformities are a special case and are 
discussed in more detail in 2.15. For the moment, 
the discussion will be restricted to the major and 
minor classes. It should be realized that these 
classes refer to the relative importance of different 
nonconformities within any given product, and as 
products themselves vary in importance, the classes 
do not correspond to any absolute standards. There 
is, therefore, no particular AQL that normally goes 
with any class.
The classifying of nonconformities should be 
properly done. It is clear that care has to be taken 
not to “under-classify” (for example, to classify as a 
class B nonconformity a feature that should be in 
class A), as this will lead to the allowance of more 
nonconformities of this class in the plan for the 
feature concerned than is really required. It is often 
not realized, however, that it is also very important 
not to “over-classify”.
When the system of classification of nonconformities 
is adopted, it is necessary to allocate a different AQL 
to each class to ensure that the more important, 
class A, nonconformities are more tightly controlled 
than the class B nonconformities.
If an article has more than one nonconformity and 
the nonconformities come within different classes, it 
counts as a nonconforming item of the more serious 
class. (If, however, inspection is in terms of 
nonconformities rather than in terms of 
nonconforming items, each nonconformity in the 
sample is counted in its appropriate class.)
Further information and examples of classification 
are given in 3.3.
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2.15 Critical nonconformities
Critical nonconformities, by definition, present a 
hazard and/or adversely affect usage or safety. 
These nonconformities form a special category. It is 
impossible to choose any value of percent 
nonconforming for these nonconformities and say: 
“... this percentage of critical nonconformities is 
tolerable”.
Where non-destructive inspection is involved, the 
solution generally adopted is to require that critical 
characteristics are to be inspected using a sample 
size equal to the lot size and an acceptance number 
of zero. This is 100 % inspection, but it should be 
noted that it is not the traditional 100 % sorting. 
There is no attempt here to sort the articles into the 
good and the bad but an attempt to check that there 
are no bad ones. If a critical nonconformity is found, 
this does not merely mean that it is put into a 
different box and the inspection continues; it means 
that the whole lot is not accepted [although 
non-acceptance does not necessarily mean 
scrapping (see 2.17)]. Whenever possible, it should 
also mean that production is stopped while a 
thorough investigation takes place to attempt to 
discover how the nonconformity arose and to devise 
methods to prevent another occurrence. The reason 
for this procedure is to try to prevent the production 
of items with serious nonconformities and to avoid 
giving the producer the impression that it will not 
matter too much if some are produced as the 
inspector will sort them out. Even the best inspector 
may occasionally fail to notice a nonconformity, so it 
is only by preventing critical nonconformities from 
being made that it can be ensured that none will get 
through to the consumer.
If it is ever thought that any particular critical 
nonconformity does not warrant this procedure, 
then serious consideration should be given to having 
it reclassified as a major nonconformity. Critical 
nonconformities really have to be critical; then no 
amount of effort is too great.
Where the only possible inspection for critical 
nonconformities is destructive, the search for ways 
of preventing them from ever being made at all is 
even more important. In this case, we cannot have a 
sample which is 100 % of the lot, and it is necessary 
to decide what sample should be taken. This can be 
done using a simple formula relating

a) the number of nonconformities/nonconforming 
items for which, if they were present, we would 
wish to be almost certain of finding at least one 
nonconformity/nonconforming item in the 
sample;
b) the lot size;
c) the sample size; and
d) the risk we are prepared to take of failing to 
find a nonconformity/nonconforming item.

Obtain the sample size (n) from the following 
formula and then round up to the nearest integer1). 
The lot is acceptable if no critical nonconformities 
are found in the sample:

If p is the maximum fraction nonconforming 
specified for the lot, then

d = Np rounded down to the nearest integer2)

EXAMPLE 7
Suppose there is a lot of 3 454 items. A probability, 
b, of 0,001 and a maximum percentage of 0,2 % 
critically nonconforming items are specified.
Then

p = 0,2/100 = 0,002 and
Np = 3 454 × 0,002 = 6,908

which is rounded down to give d = 6.
Thus

which is rounded up to give n = 2 165.
The sampling plan is:

1) This approximation is accurate enough for most practical purposes in acceptance sampling. In rare cases it will give a result 
which is one unit larger than necessary.

...(2.1)

where

N is the lot size;

b is the specified probability of failing to find at 
least one critical nonconformity;

d is the maximum number of critically 
nonconforming items “allowed” in the lot.

2) Only small values of percent nonconforming should be considered tolerable, as the non conformities are critical.

sample size n = 2 165
acceptance number Ac = 0 nonconforming items
rejection number Re = 1 nonconforming item

n N d /2–( ) 1 β 1 / d 1+( )–( )=
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EXAMPLE 8

To find the lot size, N, needed to yield a specified 
number of items, L, after destruction of the sample 
of n items under test, assuming no nonconforming 
items are found, then for given values of the 
probability b and the number of nonconforming 
items in the lot, the lot size is (rounded up):

Now, suppose that 1 500 items are required after 
testing the sample, using b = 0,001 and d = 6 as in 
example 7. Then L is 1 500 and the lot size is

which is rounded up to give N = 4 019.
It follows that

n = N – L = 4 019 – 1 500 = 2 519
This value of n is also obtained using equation (2.1) 
with a lot size of 4 019.
If the initial calculation yields an unacceptable 
sample or lot size, then the risk (probability) and/or 
the possible number of
nonconformities/nonconforming items in the lot 
need(s) to be reassessed and new criteria 
established.
An alternative plan for critical nonconformities, 
where the critical characteristic is something that 
can be measured rather than a pure attribute, is to 
sample with a safety margin. Thus, if the minimum 
allowable breaking load for some component 
were 2 000 kg, it might be possible, instead of saying 
that the limit was 2 000 kg and the nonconformity 
was critical, to say that the limit was 2 500 kg and 
the nonconformity was major. Just where the limits 
should be set and what plan is allowable depend 
upon some past knowledge of the amount of 
variability observed in the strength of the 
components in question. When this approach is 
possible, it can give much more satisfactory results 
for all concerned than 100 % inspection. There is, in 
this case, the possibility of sampling by variables 
(ISO 3951) which will allow over-stress testing and 
will yield information on the average and the 
variability of the characteristics.

2.16 Curtailment of inspection
As inspection of the items in the sample proceeds, 
the action to be taken may become more and more 
evident; when all the items in the sample have been 
tested, the decision can be made according to the 
criterion of the sampling plan used. It may happen 
that this decision can be predicted with certainty at 
some earlier stage because there are already 
sufficient conforming items to force acceptance 
whatever later items may show, or because there 
are already sufficient nonconforming items to force 
nonacceptance. For example, if the sample size is 80 
and the acceptance number is 10, then finding 11 
nonconforming items in the first 20 items tested will 
force a decision not to accept the lot even if the 
remaining items were all good. If inspection is 
stopped as soon as the final decision can be 
predicted with certainty then the inspection is said 
to be curtailed. Note that inspection cannot be 
stopped before the final decision is certain without 
invalidating the operating characteristics of the 
plan. There are obvious savings in inspection costs 
to be gained from curtailed inspection. However, 
there are less obvious disadvantages arising from 
this practice.
Two of the purposes of sampling inspection of a 
sequence of lots are to obtain information on the 
nonconformities in the product and to estimate the 
process average for that sequence of lots. When the 
testing is complete for each sample (not curtailed), 
the proportion nonconforming in the total of all the 
samples is an unbiased estimate of the process 
average. If the inspection is curtailed, this simple 
procedure will no longer give an unbiased estimate 
of the process quality and the samples cannot be 
treated as if the sample sizes achieved in 
curtailment were those intended in uncurtailed 
inspection. The loss of information from the items 
not tested is another of the disadvantages 
associated with curtailment. A third disadvantage 
can be the extra administrative effort needed to 
make the individual test results available in 
sequence in order to effect curtailment.

...(2.2)N L d/2–( )/β 1/ d 1+( ) d/2+=
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