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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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an

International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

o@/e}ﬂifying any or all such patent rights.

ISO 2859-5 was prepared by Technical mittee ISO/TC 69, Applications of statistical methods,
Subcommittee SC 5, Acceptance sampling.

This first edition cancels and replaces Annex A of A0 8422:1991, which has been technically revised to
greatly improve its compatibility with the sampling s s in ISO 2859-1.

ISO 2859 consists of the following parts, under the g&}al titte Sampling procedures for inspection by
attributes: @

— Part 1: Sampling schemes indexed by acceptance quality (AQL) for lot-by-lot inspection
— Part 2: Sampling plans indexed by limiting quality (LQ) for is% lot inspection

£

— Part 3: Skip-lot sampling procedures
Ve
— Part 4: Procedures for assessment of declared quality levels Q/(

— Part 5: System of sequential sampling plans indexed by acceptance%#y limit (AQL) for lot-by-lot

inspection 6

— Part 10: Overview of the ISO 2859 attribute sampling systems %

iv © ISO 2005 — All rights reserved
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Introduction

In contemporary production processes quality is often expected to reach such high levels that the number of
nonconforming items is reported in parts per million (10-6). Under such circumstances, popular acceptance
sampling plans, such as those presented in ISO 2859-1, require prohibitively large sample sizes. To overcome
this problem, L?Rs apply acceptance sampling plans with higher probabilities of wrong decisions or, in
extreme situatiefis, abandon the use of acceptance sampling procedures altogether. However, in many
situations there i +a need to accept products of high quality using standardized statistical methods. In such
cases, there is a d to apply statistical procedures that require the smallest possible sample sizes.
Sequential samplingfp.)E s are the only statistical procedures that satisfy that need as, among all possible
sampling plans havin%ilar statistical properties, the sequential sampling plan has the smallest average
sample number. Therefi here is a strong need to present sequential sampling plans which are statistically
equivalent to the common ed acceptance sampling plans from ISO 2859-1, but which require significantly
smaller average sample nu S.

The principal advantage of se @tial sampling plans is the reduction in the average sample number. The
average sample number is the we d average of all the sample sizes that may occur under a sampling plan
for a given lot or process qualit%el‘ Like double and multiple sampling plans, the use of sequential
sampling plans leads to a smaller av e sample number than single sampling plans having the equivalent
operating characteristics. However, the\&verage savings are even greater when using a sequential sampling
plan than when a double or multiple samp{iR)d plan is used. For lots of very good quality, the maximum savings
for sequential sampling plans may reach 85 %, as compared to 37 % for double sampling plans and 75 % for
multiple sampling plans. On the other hand',gen using a double, multiple or sequential sampling plan, the
actual number of items inspected for a particu t may exceed the sample size of the corresponding single
sampling plan ny. For double and multiple sa ﬁg‘plans, there is an upper limit of 1,25 n; to the actual
number of items to be inspected. For classical seq ial sampling plans there is no such limit, and the actual
number of inspected items may considerably exce%orresponding single sample size, ng, or even the lot
size, N. For the sequential sampling plans in this pa ISO 2859, a curtailment rule has been introduced
involving an upper limit of 1,5 ny on the actual number of itemis to be inspected.

Other factors that should be taken into account include the f%ing.
a) Simplicity @,«

o

The rules of a sequential sampling plan are more easily mlsnt&rstood by inspectors than the simple

rules for a single sampling plan. o

b) Variability in the amount of inspection 6
As the actual number of items inspected for a particular lot is not known i ance, the use of sequential
sampling plans brings about various organisational difficulties. For exa Lscheduling of inspection
operations may be difficult. @

c) Ease of drawing sample items

If drawing sample items is expensive at different times, the reduction in the average sample number by
sequential sampling plans may be cancelled out by the increased sampling cost.

d) Duration of test

If the test of a single item is of long duration and a number of items can be tested simultaneously,
sequential sampling plans are much more time-consuming than the corresponding single sampling plans.

© 1SO 2005 - All rights reserved \
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e) Variability of quality within the lot

If the lot consists of two or more sublots from different sources and if there is likely to be any substantial
difference between the qualities of the sublots, drawing of a representative sample under a sequential
sampling plan is far more awkward than under the corresponding single sampling plan.

The advantages and disadvantages of double and multiple sampling plans always lie between those of single
and sequential sampling plans. The balance between the advantage of a smaller average sample number and
the above disadvantages leads to the conclusion that sequential sampling plans are suitable only when
inspection of individual items is costly in comparison with inspection overheads.

The choice between tl‘z\e of a single, double, multiple, or sequential sampling plan shall be made before
the inspection of a lot is ed. During the inspection of a lot, it is not permitted to switch from one type of
plan to another, because t@operating characteristics of the plan may be drastically changed if the actual
inspection results influence th@oice of acceptability criteria.

Although use of sequential s
corresponding single sampling pl

ing plans is on average much more economical than the use of
uring inspection of a particular lot, acceptance or non-acceptance may
occur at a very late stage due to th ulative count of nonconforming items (or nonconformities) remaining
between the acceptance number and rejection number for a long time. When using the graphical method,
this corresponds to the random progres@ the step curve remaining in the indecision zone. Such a situation
is most likely to occur when the lot or%ess quality level (in terms of percent nonconforming or in
nonconformities per 100 items) is close to ( }). where g is the parameter giving the slope of the acceptance
and rejection lines. @

To improve upon this situation the sample size c@ilment value is set before the inspection of a lot begins. If
the cumulative sample size reaches the curtail value n; without determination of lot acceptability,
inspection terminates and the acceptance or non=g€eeptance of the lot is then determined using the
curtailment values of the acceptance and rejection num Z

*

For sequential sampling plans in common use, curtailmen/ ally represents a deviation from their intended
usage, leading to a distortion of their operating charactetigiics. In this part of 1ISO 2859; however, the
operating characteristics of the sequential sampling plans ha een determined with curtailment taken into
account, so curtailment is an integral component of the provided(@s.

Vi © ISO 2005 — All rights reserved
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Sampling procedures for inspection by attributes —

Part 5:
System of sequential sampling plans indexed by acceptance
quality lirpit (AQL) for lot-by-lot inspection

1 Scope O
P Q

This part of ISO 2859 spec sequential sampling schemes that supplement the 1ISO 2859-1 acceptance
sampling system for inspectio attributes.

The ISO 2859-1 acceptance samﬂ%(system is indexed in terms of the acceptance quality limit (AQL). Its
purpose is to induce a supplier, thrdigh+the economic and psychological pressure of lot non-acceptance, to
maintain a process average at least a od as the specified acceptance quality limit, while at the same time
providing an upper limit for the risk to th& cqunsumer of accepting the occasional poor lot.
The sampling schemes defined in this part gt@) 2859 are applicable, but not limited, to the inspection of:
s

— end items, ®L
— components and raw materials,
— operations, :
— materials in process, %

S,

— supplies in storage,

— maintenance operations,

— data or records, and 08
— administrative procedures. }

These schemes are designed to be applied to a continuing series of lots, t§, a series long enough to
permit the switching rules in 10.3 to be applied. These switching rules provide

a) enhanced protection to the consumer (by means of tightened sampling inspection criteria or
discontinuation of sampling inspection) should deterioration in quality occur,

b) an incentive, at the discretion of the responsible authority, to reduce inspection costs (by means of
reduced sampling inspection criteria) should consistently good quality be demonstrated over time.

The individual sampling plans are not designed to be used outside of the schemes in which they are

presented. Where lots are produced in isolation or in a series too short for this part of ISO 2859 to apply, the
user is advised to consult ISO 2859-2 for appropriate sampling plans.

© 1SO 2005 - All rights reserved 1
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2 Normative references

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 2859-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

ISO 3534-2:—1), Statistics — Vocabulary and symbols — Part 2: Applied statistics

A

3 Terms and defir%s

For the purposes of this docur@(’, the following terms and definitions apply.

3.1 OO
inspection Q

conformity evaluation by observation judgement accompanied as appropriate by measurement, testing or
gauging

e
[1SO 3534-2] O
.
3.2 {p

original inspection
inspection of a lot, or other amount, not previouslyNfispected

NOTE This is in contrast, for example, to inspection of@®t which has previously been designated as not acceptable
and which is submitted again for inspection after having been ﬁr sorted, reprocessed, etc.
*

[ISO 3534-2]

7,
V)
3.3 é

inspection by attributes

inspection by noting the presence, or absence, of the charact iCys) in each of the items in the group of
consideration, and counting how many items do, or do not, posse characteristic(s), or how many such
events occur in the item, group or opportunity space @

NOTE When inspection is performed by simply noting whether the item is @conforming or not, the inspection is
termed inspection for nonconforming items. When inspection is performed noting whether the number of
nonconformities on each unit, the inspection is termed inspection for number of nonc mities

[1SO 3534-2] 6

3.4 ;A

o &

anything that can be described and considered separately

EXAMPLES A discrete physical item; a defined amount of bulk material, a service, activity, ‘&on and or some
combination thereof.

[ISO 3534-2]

3.5
nonconformity
non-fulfilment of a requirement

[ISO 3534-2]

1) To be published. (Revision of ISO 3534-2:1993)
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