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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-governmental,

Internationg

Internationg

in_fiaison with 150, also take part in the Work.
| 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.

IS0 Collaborates closely wiin the

The main thsk of technical committees is to prepare International Standards. Draft International Standards

adopted by
Internationg

Attention is

ISO 10576+
Subcommit

ee SC 6, Measurement methods and results.

the technical committees are circulated to the member bodies for voting: -Publication ag an
| 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 pdtent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.

1 was prepared by Technical Committee ISO/TC 69, Applications of statistical methpds,
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Conformity testing is a systematic examination of the extent to which an entity conforms to a specified criterion.
The objective is to provide assurance of conformity, either in the form of a supplier's declaration, or of a third
party certification (see ISO/IEC Guide 2, 1996). A specification is usually formulated as a single limiting value,
LV, or as a set of (upper and lower) limiting values for a measurable characteristic. When the specification

refe]
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Wh
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the
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the

S, €.0. 10 health-refated characteristics, the IImiting values are sometmes termed reshol
, or permissible exposure limits, PEL.

bnever conformity testing involves measurement or sampling uncertainty, it is common, practiq
hents from the theory of statistical hypothesis testing to provide a formal procedure; With the k
measurement procedure and of its behaviour with regard to the uncertainty of its"outcomes it i

Cifications. An operational way of formulating requirements of assurance is\to require that w
y has been declared to be conforming, this status should not be altered by)subsequent measu
entity, even using more precise measurements (e.g. a better measuremeént method or techno

ter
C
be
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Wh

In t
test
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Bec
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s of risks, the risk of (erroneously) declaring a non-conforming entity to be conforming sha

o’r.isequently, it is necessary to tolerate a (large) risk that an entity,avhich only marginally conform

eclared as conforming. Applying a two-stage procedure instéad ‘of a one-stage procedure wi
[ease this risk.

bn a test for non-conformity is performed, similar considerations are valid.

nis part of 1ISO 10576, this issue is addressed .in respect of the construction of specificatig
ng of output from production or service processes for conformity and non-conformity with spec

ressed in a future ISO 10576-2.

ause of the apparent similarity to acceptance sampling procedures, it is sometimes seen that
pling plans are used in conformity testing activities. Acceptance sampling and conformity testi

utilize elements of hypothesjs testing (see e.g. ISO 2854[2]). It is, however, important to rea
ctives of the two activitiésyare fundamentally different and in particular the two activities im
roaches to the risk involved (see 1SO 285421 and Holst(®)).

limit value
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possible to

mate and minimize the risk of making erroneous declarations of conformity-or non-confofmity to the
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problems of how to determine the relevant components of uncertainty and how to estimate them will be
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bly different
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Scope
part of ISO 10576 sets out guidelines:
for drafting requirements that may be formulated as limiting values for\a-quantifiable character

for checking conformity to such requirements when the test or measurement result is
uncertainty.

part of ISO 10576 is applicable whenever the uncertainty may be quantified according to th
down in GUM. The term uncertainty is thus a descriptor for all elements of variation in the m
It, including uncertainty due to sampling.

formity test has been obtained.

E Neither on the nature of the entityssubject to the requirements nor on the quantifiable characteri
btions. Examples of entities together withrquantifiable characteristics are given in Table A.1.

Normative references

following referenced\.documents are indispensable for the application of this document
rences, only the-édition cited applies. For undated references, the latest edition of the
Liment (including-any amendments) applies.

3534-1:1993; Statistics — Vocabulary and symbols — Part 1: Probability and general statistica

3534:2:1993, Statistics — Vocabulary and symbols — Part 2: Statistical quality control

ISO

stic;

subject to

e principles
pasurement

outside the scope of this part of ISO 10576 to<give rules for how to act when an inconclusivé result of a

5tic are there

For dated
referenced

| terms

8725-1-1994 Ar‘mlmr‘y ‘/frupnpee and ,nrpr'ieinn) of measurement methods and results — Pan

1: General

principles and definitions

ISO 5725-2:1994, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic
method for the determination of repeatability and reproducibility of a standard measurement method

ISO 5725-3:1994, Accuracy (trueness and precision) of measurement methods and results — Part 3:
Intermediate measures of the precision of a standard measurement method

ISO 5725-4:1994, Accuracy (trueness and precision) of measurement methods and results — Part 4: Basic
methods for the determination of the trueness of a standard measurement method

© 1SO 2003 — Al rights reserved
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ISO 5725-5:1998, Accuracy (trueness and precision) of measurement methods and results — Part 5:
Alternative methods for the determination of the precision of a standard measurement method

ISO 5725-6:1994, Accuracy (trueness and precision) of measurement methods and results — Part 6: Use in
practice of accuracy values

Guide to the expression of uncertainty in measurement (GUM):19931), BIPM/IEC/IFCC/ISO/IUPAC/IUPAP/

OIML

3 Terms-and-definitions

For the pu
following ap

3.1

limiting values

specificatig
L
specified va

[ISO 3534-1

3.2
lower spec

Ls.

lower boung of the permissible values of the characteristic

3.3
upper sped

UsL
upper boun

3.4
conformity
systematic
requiremen

3.5
region of
interval or i

NOTE

(

3.6

rposes of this document, the terms and definitions given in 1SO 3534-1, I1ISO 3534-2~and
ply.

bn limits
lues of the characteristic giving upper and/or lower bounds of the permissible values

:1993, 1.4.3]

ification limit

ification limit
i of the permissible values of the charagtefistic
test

bvaluation by means of testing of the extent to which a product, process or service fulfils spec
S

rmissible values
tervals of all permissible values of the characteristic

nless othgrwise stated in the specification, the limiting values belong to the region of permissible values.

region of
interval or i

NOTE

on-permissible values

regions of permissible and non-permissible values.

1) Published in 1993 but corrected and reprinted in 1995.

the

fied

Figure 1 displays various possibilities for the partitioning of the region of possible values of the characteristic in
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3.7

uncertainty interval

interval derived from the actual measurement of the characteristic and its uncertainty, covering the values that
could reasonably be attributed to this characteristic

NOTE 1 An uncertainty interval may be the symmetric interval around the measurement result as defined in 6.2.1 of
GUM:1993.

NOTE 2  When the uncertainty has been obtained only by Type A evaluations of uncertainty components, the
uncertainty interval may be in the form of a confidence interval for the value of the characteristic (see e.g., 2.57 of
ISO 3534-1:1993 and G.3 of GUM:1993).

3.8
two-sided confidence interval
whgn 71 and T» are two functions of the observed values such that, & being a population/parapeter to be
estimated, the probability P(T1 < 6 < T») is at least equal to (1-«) [where (1-q) is a fixed.number, positive and
lesq than 1], the interval between T4 and 75 is a two-sided (1-«) confidence interval for'9

[1SQ 3534-1:1993, 2.57]
3.9
comidence coefficient
confidence level

the fvalue (1-a) of the probability associated with a confidence interval or a statistical coverage intefval

[1ISQ 3534-1:1993, 2.59]

4 |Specification of requirements

4.1 Requirements for definition of limiting values

4.1.1 The entity shall be clearly and uhambiguously specified.
4.1.2 The quantifiable characteristic of the entity shall be clearly and unambiguously specified. The value of
the |characteristic shall be determined by means of a measurement or test procedure that enables an
assessment of the uncertainty of the measurement to be made.

413 The measuremént or test procedure should be a standardized procedure.

41.4 The uncertainty of the measurement shall neither explicitly nor implicitly be referred to in the
des|gnation of the\limiting values.

© 1SO 2003 — Al rights reserved 3
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NOTE b

The specificd

4.2 Reporting of limiting values

The reporting of limiting values shall be the result of the drafting given in 4.1.1 and 4.1.2.

The range
sides. Limit

double

single |
EXAMPLE 1

For a singls

the kin

EXAMPLE 2

For one lof

Rpy | Rnv
a. I
L
Ry | Rpy
b. I
L
Rnv , Rpy , Rnv
LsL Us
Rey | Ry | Rpy
d. I I

py denotes Region of permissible values while Ryy denotes Region of non-permissible values.

tion limits are denoted L, Lg, Us), L1 and L.

Figure 1 — Division of the domain for the characteristic

of permissible values of a quantifiable characteristic may be limited to only one side or to
5 are therefore of two kinds:

limits, consisting of an upper and a-lewer limit;

mit, i.e. either an upper limit ora lower limit.

Double limits

bmatic viscasity shall be not less than 0,5 x 10~° m2/s and no greater than 1,00 x 10~° m?Z/s.
Double limits

ofbottles with frying oil (i.e. the entity) the requirements for the average boiling point at

both

item in the form of.a’barrel of motor oil (i.e. the entity) the requirements for the kinematic viscosity
of the oil (i.¢. the characteristic) could be:

the

atmosphericpressure of 10T,6 KPa for the oil in the bottles (I.€. the characteristic) could be:

the average boiling point shall be within the interval 105,0 °C to 115,0 °C.

EXAMPLE 3

Single upper limit

For a shipment of crude oil (i.e. the entity) the requirements for the sulfur mass fraction (i.e. the characteristic)
in the bulk could be:

the sulfur mass fraction shall be no greater than 2 %.

© 1SO 2003 — Al rights reserved
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For an individual (i.e. the entity) the requirements for the concentration of lead in blood (i.e. the characteristic)
could be:

EXAMPLE 5

the concentration of lead shall be no greater than 0,96 pmol/I.

Single lower limit

For a lot of bitumen (i.e. the entity) the requirements for the solubility of the bitumen in kerosene at 20 °C (i.e.
the characteristic) could be:

EXAMPLE 6

For
(i.e.

Due
diffe

NOT
be i
necs

5.1

Wh
con
pro
of u

NOT
take]

5.2

The
sha
inte

the solubility of the bitumen in kerosene at 20 °C shall be not less than a mass fraction of 99-9
Single upper limit

a shipment of apples (i.e. the entity) the requirements for mass fraction of the, apples infecte
the characteristic) could be:

the mass fraction of apples infected with pests shall be less than 0,2 %.

to the variation of the mass of the individual apples, the mass fraction of infected apples wi
rent from the number fraction of infected apples.

E In many cases (e.g. in the environmental field), an additional implied limit such as 0 %, 0,0 kg/I an
pnored when considering a single limit because they are theoretical and/or physical limits and theref
ssarily to be specified.

Uncertainty of results

General

bn comparing a measurement aof jtest result with the limiting values, it is necessary t
Sideration the uncertainty of the measurement result. The uncertainty shall be determined accd
isions of the GUM. ISO 5725;.parts 1 to 6, may also be consulted to help identify some of the
hcertainty.

E This implies that.the contributions to the uncertainty from all stages in the measurement proce
h into consideration. This also includes any uncertainty due to sampling.

Reporting the uncertainty of the measurement result

measurement result of the measured characteristic of interest and the uncertainty of the m
| be, reported; the uncertainty of the measurement shall be reported as an uncertainty interva
'val is a confidence interval, the confidence level (1 — «) shall be reported together with

| with pests

| usually be

d 100 % can
bre need not

b take into
rding to the
components

ure shall be

pasurement
. When this
the interval

(sed

287 and 2 59 of ISO ?R?AJ-’IQQQ) Qtherwise the coverage factor of the ||nr~nr+nin+y inter

val shall be

reported (see 6.2.1 of GUM:1993).

6

6.1

Assessing conformity to requirements

General

A conformity test is a systematic examination (by means of measurement) of whether or not the entity fulfils
the specified requirements.

The objective of the conformity test is to provide confidence that the entity fulfils the specified requirements.

© 1SO 2003 — Al rights reserved
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This part of ISO 10576 recommends that the conformity test be performed as a two-stage procedure. In the cases
where a two-stage procedure either cannot be performed or for other reasons should not be performed, a one-
stage procedure is provided.

When a two-stage procedure is performed, there shall be appropriate procedures to evaluate the consistency
of the measurement results from the two stages.

NOTE The advantage of the two-stage procedure over the one-stage procedure is the considerably higher probability
of declaring conformity for entities with permissible values of the quantity of interest, which are close to the limiting
value(s). The disadvantage is a slightly higher probability of declaring conformity for entities with non-permissible values of
the quantity of interest which are close to the limiting values. If this increased probability in declaring conformity for non-
conforming gntittescarmotbe auucptcd, G Ullc-atayc pluucu'wc shroutdbe pluv;dcd.

6.2 The two-stage conformity test

6.2.1 Stage 1
Perform thg measurement procedure and calculate the uncertainty of the measurementresult.

Conformity [to the requirements may be assured if, and only if, the uncertainty interval of the measurement
result is ins|de the region of permissible values.

The second stage of the test shall be performed if, and only if, the uncertainty interval calculated after thelfirst
stage includes a specification limit.

6.2.2 Stage 2

Perform the measurement procedure once more and determine an appropriate combination of the |two
measuremgnt results to form the final measurement result together with the uncertainty of that result.

Conformity | to the requirements may be assured.(if, and only if, the uncertainty interval of the final
measurement result is inside the region of permissible values.

If conformity may be assured, either after the first or after the second stage, the statement given in 7.2 may be
asserted.

NOTE 1 The uncertainty interval is also considered to be inside the region of permissible values when one of the ljmits
of the uncertpinty interval coincides wjth a1imiting value of the specification.

If the uncerfainty interval of the.neasurement result is entirely included in the region of non-permissible vajues,
either after fthe first or afterthe”second stage, then non-conformity with the requirements may be assured [and
the statemgnt in 7.3 can be-asserted.

NOTE 2  The uncertainty interval is also considered to be inside the region of non-permissible values when one of the
limits of the yncertainty interval coincides with a limiting value of the specification.

When the luncertainty interval determined after stage 2 includes a specification limit, the result ofl the
conformity test is inconclusive, and the statement given in 7.4 may be asserted.

NOTE 3  The measurement procedures used in the two stages need not be identical. The appropriate combination of
the results from the first and the second stage referred to in stage 2 above also includes situations where e.g., only the
result from stage 2 is used as the final measurement result.

Figure 2 displays a flow diagram for the two-stage conformity test.

6.3 The one-stage conformity test

Perform the measurement procedure and calculate the uncertainty of the measurement result.

6 © 1SO 2003 — Al rights reserved
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Conformity to the requirements may be assured if, and only if, the uncertainty interval of the measurement
result is inside the region of permissible values.

NOTE 1

of the uncertainty interval coincides with a limiting value of the specification.

The uncertainty interval is also considered to be inside the region of permissible values when one of the limits

If the uncertainty interval of the measurement result is entirely included in the region of non-permissible values,
then non-conformity with the requirements can be declared and the statement in 7.3 may be asserted.

NOTE 2

limits of the uncertainty interval coincides with a limiting value of the specification.

Wh
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6.4

The
con
spe
MOoS
spe
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frad]
errg

Wh
not
calg

NOT

6.5

Esp

probhability that the result of the-conformity test will be inconclusive. This is in principle unsatisfa

iney
7.2.

The uncertainty interval is also considered to be inside the region of non-permissible values when one of the

en the uncertainty interval includes a specification limit, the result of the conformity test is incon
statement given in 7.4 may be asserted.

The uncertainty interval given in the form of a confidence interval

provisions in this subclause refer to situations where the uncertainty interval™is given in th
idence interval with confidence level (1-a) (see 5.2). When the specification*is given in termsg
Cification limit (case a. or case b. in Figure 1), the probability of an erroneous declaration of con
t /2 for the one-stage procedure and at most a + o2/2 for the two-stagé procedure. In the c3
Cification limits (case c. or d. in Figure 1), the probability of am)erroneous declaration of
ends on the average length of the confidence interval. Howevefiwhen the average length is
tion of the difference between the specification limits, the~above expression for the prob4
neous declaration of conformity may still be used.

bn the uncertainty of the measurements can be assumed to be completely known (i.e. the u
calculated from the observations), the probability«of*declaring conformity with the requirem
ulated together with the probability of obtaining antinconclusive result from the conformity test.

E Examples will be provided in a future 1ISO 10576-2.

Inconclusive result of the conformity test
ecially when the value of the characteristic is in the neighbourhood of a specification limit, the

itable if a declaration of eonformity with the requirements should justify the assertion of the {

!

clusive, and

e form of a

of a single
formity is at
se with two

conformity
bnly a small
bility of an

certainty is
nts can be

'e is a large
ctory but is
tatement in
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Stage 1
* Perform the measurement procedure.
* Calculate the uncertainty interval.

Yes Is the uncertainty interval

inside the region of permissible
values?
Does the uncertainty interval No
include a specification limit?
Stage 2
* Perform the measurement procedure
once more.
* Determine an appropriate combination<of
the two measurement results.
* Calculate the new uncertainty interval.
Yes Is the uncertainty interval
inside the.region of permissible
values?
Does the uncertainty interval No
include a specification limit?
The uncertainty interva]
is entirely included in the
region of non-permissilple
Yes values.

Conformity may be . Non-conformity may
Inconclusive test.
assured. (7.4) be assured.
(7.2) ) (7.3)

Figure 2 — Flow diagram for the two-stage procedure

8 © 1SO 2003 — Al rights reserved
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Reporting the result of the conformity assessment

General

Due to the variability in measurement, an assertion based upon the measurements may be wrong. The design
of the measurement procedure and the test procedure shall therefore take this into account in the reporting of
a conformity test.

When reporting the result of a conformity test, the qualitative expressions for assurance of conformity, non-
conformity or an inconclusive test given in 7.2, 7.3 and 7.4 shall be supplemented with all the evidence which

=t 1o Lict: =
Sup MUTLO LT QUaimative TAMNTTOOIUIT UoTU.

7.2

Whenever the uncertainty interval of the measurement result is inside the region~of permiss

(sed
The

The
con

7.3

Wh
(sed

The

The
con

7.4

Wh
or 6

The

The
cha

Assurance of conformity

6.1 and 6.2), conformity may be assured.
assurance of conformity shall have the following wording:

conformity test has demonstrated beyond any reasonable doubt that\the value of the charad
formity with the requirements.

Assurance of non-conformity

pnever the uncertainty interval of the measurement result’is inside the region of non-permis
6.1 and 6.2), non-conformity may be assured.

assurance of non-conformity shall have the following wording:

conformity test has demonstrated beyond any reasonable doubt that the value of the character
formity with the requirements.

Inconclusive result

enever neither conformity nornon-conformity with the requirements can be assured in accorda
.2, the result of the confofmity test is inconclusive.

report of an inconclusive test result shall have the following wording:

conformity test _has not been able to demonstrate beyond any reasonable doubt that the
Facteristic is-oF.is not in conformity with the requirements.

ible values

teristic is in

sible values

stic is not in

hce with 6.1

alue of the
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Annex A
(informative)

Examples of entities and quantifiable characteristics

Table A.1 — Examples of entities together with quantifiable characteristics

Entlty

Quantifiable characteristic of entity

Item characteristic

Average

Homogeneity

Relative frequentcy

Distinguishable item
or individua

{weight for & balance}

X

{mass}

X

Group of
distinguishable items
(batch or pgpulation)

{lot of bags|of sugar} — {the average mass {the standard {the percentage o¢f
per bag} deviation‘ef the mass | bags with conforming
of bags} masses}
Process — x x x
{production [of bottles} — {the average volume {the standard {the percentage of

per bottle produced}

deviation of the
volume of the bottles
produced}

produced bottles with
conforming volumgs}

Lot of bulk material
(particulate|material,
liquid or ga$)

{lot of dolorite}

{the mass fraction of
asbestos fibres}

X

{the standard
deviation of the mass
fraction of asbestos
between specified
sampling units}

{the mass fraction|of
asbestos fibres with
conforming length}

Service

{treatment df a
specific disgase}

X

{the average waiting
time from the
reporting of the
disease until the start
of the treatment}

X

{the standard
deviation of the
waiting time from the
reporting of the
disease until the start
of the treatment}

X

{the percentage o¢f
waiting times for the
start of the treatment

with conforming
length}

The symbol {x*inthe cell indicates that the characteristic may be considered for the entity in question. Specific examples are givep in

accolades { }-

The contents of this table should not be considered exhaustive.

10
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Annex B
(informative)

Examples

General

The
give
cha

B.2
In &
diarn
the

The
mes

following examples cover only some of the combinations of the entities and quantifiablé“ch
n in Table A.1. The examples do not represent any specific important combinations off
racteristic of interest.

Example 1

series of fine turned steel shafts, nominal dimensions & 25 mm x 150mm, the specification |
neter (two point diameter) of each shaft is Lg = 24,9 mm and Ug = 25,0 mm. The entity is thus
characteristic is the shaft diameter.

measurements are performed using an analogue extermal “micrometer with flat measurin
suring range of 0 to 25 mm with a Vernier scale intetval of 10-3 mm. The standard un

me

ISOJTS 14253-2:1999). For economic reasons a one-stage conformity test was performed for
shafts in the series instead of a two-stage test. The uncertainty intervals were calculated in acco

6.2.
thr

with 6.3, the first shaft is declared to be non-conforming and the third shaft is declared to be confo

req
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surement, uc=3,79 x 10-3mm, is calculated from> a number of contributors (sg

of GUM:1993, using the coverage factor £ = 2:°The uncertainty intervals around the meas
shafts were (24,857 + 0,007 6) mm; (24,907% 0,007 6) mm and (24,962 + 0,007 6) mm. In

irements while the conformity test of the second shaft has given an inconclusive result.

Example 2

prding to a list of limiting ,values, the concentration of lead in blood for individuals shall
umol/l. The entity is thus the blood of an individual. The characteristic is per definition the cq
ace metal in the blood~at the time the blood sample is taken. When a two-stage procedure
d sample is divided into two subsamples and the second sample is only measured if the
'val after the first stage contains a limiting value (see 6.2). The measurements are perfor]
dard measurefment procedure which operates with an uncertainty of oy = 0,048 umol/Il”:8]. The
rval of a measurement can be expressed in the form of a (1 — a) confidence interval for the

metic/mean of the measurements is Y, then the confidence interval is given as
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racteristicl'-11. When » independent measurements each with the uncertainty oy are performed and the

Y + u1*(l/20Y

Jn

where 14 _ 40 is the 1 — /2 quantile of the standard normal distributionl].

The concentration of Pb in the blood for a particular individual is measured. The individual is only exposed to
lead through daily food intake and the exhaust emissions from motor vehicles. The estimate of the Pb
concentration from the measurement of the first subsample (n = 1) of blood is calculated as Y4 0,60 umol/l.
The uncertainty interval given in the form of a 0,95 confidence interval for w is 0,504 umol/l to 0,693 pmol/l.
Since this interval is entirely included in the region of conformity, then, in accordance with 6.3, conformity with
the requirements is declared.
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