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NATIONAL FOREWORD

Kéesolev Eesti standard EVS-ISO 5725-6:2002
“Maotmismeetodite ja tulemuste mdodtetapsus (tdeline
véértusﬁpsus). Osa 6: Tapsusvaartuste kasutus
praktikas” sisaldab rahvusvahelise standardi
ISO 57256:3894 “Accuracy (trueness and precision) of
measureme thods and results - Part 6: Use in
practice of SSSracy values” identset ingliskeelset
teksti

Standard EVS-ISg

Standardikeskuse 03s
sellekohase teate aval

-6:2002 on kinnitatud Eesti
002 kaskkirjaga ja joustub
| EVS Teatajas.

Standard on kattesaadav Eesti dardikeskusest.

This Estonian Standard EVS-ISO 5725-6:2002
consists of the identical English text of the
International Standard ISO 5725-6:1994 “Accuracy

(trueness and precision) of measurement methods
and results - Part 6: Use in practice of accuracy
values”.

This standard is ratified with the order of Estonian
Centre for Standardisation dated 03.05.2002 and is
endorsed with the notification published in the official
bulletin of the Estonian national standardisation
organisation.

The standard is available from Estonian Centre for
Standardisation.

Kasitlusala

anda

R

b) tagab, et on vdimalik kontrollida korratavuse voi
reprodutseeritavuse  katsetel saadud tulemuste
aktsepteeritavust;

1.1 Kéesoleva I1SO 5725 osa eesmar
juhised, millistel Vviisidel saab taps
kasutada erinevates praktilistes olukordades:

a) esitab korduste piirangu, reprodutseerita
teiste limiitide arvutamise standardmeetodit,
kasutatakse standardmddtmise meetodi abil saad
katsetulemuste uurimisel;

c) kirjeldab, kuidas hinnata tulemuste stabiilsust
laboris pikema aja valtel, mis omakorda véimaldab
"kvaliteedikontrolli" selles laboris;

d) kirjeldab, kuidas hinnata, kas teatud labor on
voimeline kasutama teatud standardmoodtemeetodit
rahuldaval viisil;

e) kirjeldab, kuidas vorrelda alternatiivseid mdotmis-
meetodeid.

1.2 Kéesolev I1ISO 5725 osa puutub ainult moodte-
meetoditesse, mis annavad md@otmisi pideval skaalal
ning annavad katse tulemuseks Uhe numbrilise
vaartuse, kuigi see voib olla mitmete vaatluste pdhjal
tehtud arvutuse tulemus.

1.3 Eeldatakse, et tdesuse ja kordustapsuse
hinnangud k&esoleva meetodi kohta on omandatud
vastavuses ISO 5725 osadega 1 kuni 5.

1.4 Kogu lisateave selle rakenduse valdkonnast
antakse iga Uksiku rakenduse alguses.

Scope

1.1 The purpose of this part of IS0 5725 is to give
some indications of the way in which accuracy data
can be used in various practical situations by:

a) giving a standard method of -calculating the

repeatability limit, the reproducibility limit and other

)' its to be used in examining the test results obtained
standard measurement method;

iding a way of checking the acceptability of test
obtained under repeatability or reproducibility
o

re
con

c) describipg, how to assess the stability of results
within a@atory over a period of time, and thus

providin ethod of “quality control” of the

operations at laboratory;
d) describing to assess whether a given
laboratory is a@ use a given standard

measurement meth satisfactory way;

e) describing how to are alternative measure-

ment methods.

1.2 This part of IS0 57
with measurement metho
ments on a continuous scal
numerical figure as the result,
figure may be the outcome of a

of observations.
It is assumed that the estima

1.3 @ rueness
and precision for the method have been ined in
accordance with parts 1 to 5 of IS0 5725. @

1.4  Any additional information regarding field
of application will be given at the beginning of each
particular application.

ncerned exclusively
hich yield measure-
d give a single
ugh this single

ion from a set
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Foreword O

ISO (the International Or@a
federation of national stan
of preparing International Sta
technical committees. Each
which a technical committee h

jzation for Standardization) is a worldwide
bodies (ISO member bodies). The work

s is normally carried out through ISO
@er body interested in a subject for

n established has the right to be
represented on that committee. Imﬁtional organizations, governmental
and non-governmental, in liaison wit , also take part in the work. ISO
collaborates closely with the International *Electrotechnical Commission
(IEC) on all matters of electrotechnical %rdization.

circulated to the member bodies for voting. ation as an International

Draft International Standards adopted by the iechnical committees are
Standard requires approval by at least 75 % of the Eember bodies casting

a vote.

International Standard ISO 5725-6 was prepared b nical Committee
ISO/TC 69, Applications of statistical methods, S mittee SC 6,
Measurement methods and results. "

ISO 5725 consists of the following parts, under the gene@ Accuracy
(trueness and precision) of measurement methods and resoits’

— Part 1: General principles and definitions é

— Part 2: Basic method for the determination of repeatabilit -
producibility of a standard measurement method

measurement method

— Part 3: Intermediate measures of the precision of a standaro®

— Part 4: Basic methods for the determination of the trueness of a
standard measurement method

— Part 5: Alternative methods for the determination of the precision
of a standard measurement method

— Part 6: Use in practice of accuracy values

Parts 1 to 6 of ISO 5725 together cancel and replace ISO 5725:1986,
which has been extended to cover trueness (in addition to precision) and
intermediate precision conditions (in addition to repeatability and repro-
ducibility conditions).

Annex A forms an integral part of this part of ISO 5725.

e
©
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Introduction

0.1 ISO 5725 uses two terms “trueness” and “precision” to describe
the accuracy of a measurement method. “Trueness” refers to the close-

ness of agreement between the arithmetic mean of a large number of test
results and the true or accepted reference value. “Precision” refers to the

S G 1T SGULUTMITU iTITITIIVT VGQiuT TSIVt ITITIS v U

closeness of agreement between test results.

/;2 The need to consider “precision” arises because tests performed

gSyresumably identical materials in presumably identical circumstances
not, in general, yield identical results. This is attributed to unavoidable
ran@errors inherent in every measurement procedure; the factors that
influeAce the outcome of a measurement cannot all be completely
contro@“}he practical interpretation of measurement data, this vari-

ability e taken into account. For instance, the difference between
a test resul some specified value may be within the scope of una-
voidable ran rrors, in which case a real deviation from such a speci-
fied value has n established. Similarly, comparing test results from

two batches of @al will not indicate a fundamental quality difference
if the difference b n them can be attributed to the inherent variation
in the measurement dure.

0.3 Parts 1 to 5 of @725 dicuss the background to, and given
methods for, the assess the precision (in terms of the repeatability
standard deviation and the ducibility standard deviation) and the
trueness (in terms of the vario mponents of bias) of measurements
produced by a standard measur t method. Such assessment would,

however, be pointless if there wereAﬁ‘ ractical uses to which the results
could be put. é

0.4 Given that the accuracy of a meas@ent method has been estab-
lished, this part of ISO 5725 applies that kn@dge in practical situations
a

in such a way as to facilitate commercial traSactions and to monitor and
improve the operational performance of Iaboraté
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Accuracy
methods a@ results —

1 Scope

1.1 The purpose of this part of ISO 5725 is to give
some indications of the way in which accuracy data
can be used in various practical situations by:

a) giving a standard method of calculating the re-
peatability limit, the reproducibility limit and other
limits to be used in examining the test results
obtained by a standard measurement method;

b) providing a way of checking the acceptability of
test results obtained under repeatability or repro-
ducibility conditions;

c) describing how to assess the stability of results
within a laboratory over a period of time, and thus
providing a method of “quality control” of the op-
erations within that laboratory;

d) describing how to assess whether a given labora-
tory is able to use a given standard measurement
method in a satisfactory way;

e) describing how to compare alternative measure-
ment methods.
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ueness and precision) of measurement

®£ 1.2 This part of ISO 5725 is concerned exclusively

ith measurement methods which yield measure-
nts on a continuous scale and give a single nu-
ical figure as the result, although this single figure

m the outcome of a calculation from a set of

obsirvébns.

13 It umed that the estimates of trueness
and precisfongfor the method have been obtained in
accordance v@arts 1 to 5 of ISO 5725.

A

1.4 Any additio@)@mation regarding the field of
application will be gi @t the beginning of each par-

ticular application. :
2 Normative referenc?%

The following standards contai
through reference in this text, constitute provisions
of this part of ISO 5725. At the time of ieation, the
editions indicated were valid. All standarmsubject

owisions which,

to revision, and parties to agreements on this
part of ISO 5725 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.



EVS-ISO 5725-6:2002

ISO 3534-1:1993, Statistics — Vocabulary and sym-
bols — Part 1: Probability and general statistical
terms.

4, Accuracy (trueness and precision)
nt methods and results — Part 1:

i Jgﬁand definitions.

SO 5725-2:1994, Accuracy (trueness and precision)
of measurement ds and results — Part 2: Basic

method for the de ation of repeatability and re-
producibility of a sta easurement method.

Intermediate measures of th€ pgécision of a standard

ISO 5725-3:1994, Accur{y«rueness and precision)
of measurement metho % results — Part 3:
ti

measurement method. ®

ISO 5725-4:1994, Accuracy (truene d precision)
of measurement methods and resultsf— Pagt 4: Basic
methods for the determination of the ess of a
standard measurement method.

ISO 8258:1991, Shewhart control charts. Q
ISO Guide 33:1989, Uses of certified refererw@-

terials. /K

SO Guide 35:1989, Certification of reference ma-
terials — General and statistical principles.

ISO/IEC Guide 25:1990, General requirements for
the competence of calibration and testing labora-
tories.

3 Definitions

For the purposes of this part of ISO 5725, the defi-
nitions given in ISO 3534-1 and ISO 5725-1 apply.

The symbols used in ISO 5725 are given in annex A.

4 Determination of limits

4.1 Repeatability and reproducibility limits

4.1.1 In ISO 5725-2, attention has been focussed on
estimating the standard deviations associated with
operations under repeatability or reproducibility condi-
tions. However, normal laboratory practice requires
examination of the difference(s) observed between
two (or more) test results, and for this purpose some
measure akin to a critical difference is required, rather
than a standard deviation.

4.1.2 When a quantity is based on sums or differ-
ences of n independent estimates each having a
standard deviation g, then that resultant quantity will
have a standard deviation o4/ n. The reproducibility
limit (R) or repeatability limit (r) are for differences
between two test results, so the associated standard
deviation is aﬁ . In normal statistical practice, for
examining the difference between these two values
the critical difference used is f times this standard
deviation, i.e. foy/ 2 . The value of f (the critical range
factor) depends on the probability level to be associ-
ated with the critical difference and on the shape of
the underlying distribution. For the reproducibility and
repeatability limits, the probability level is specified as
95 %, and throughout the analysis in ISO 5725 the
assumption is made that the underlying distribution is
approximately normal. For a normal distribution at
95 % probability level, fis 1,96 andf\/—z— then is 2,77.
As the purpose of this part of ISO 5725 is to give
some simple “rule of thumb” to be applied by non-
statisticians when examining the results of tests, it
seems reasonable to use a rounded value of 2,8 in-
stead of f\/? .

4.1.3 As has been stated, the process of estimating

/ecision leads to estimates of the true standard de-

igtions while the true standard deviations remain
own. Therefore in statistical practice they should
noted by s rather than ¢. However, if the pro-
cedtres given in ISO 5725-1 and ISO 5725-2 are fol-
lowe ese estimates will be based on an
appr umber of test results, and will give the
best inf ion we are likely to have of the true val-
ues of theédard deviations. In other applications
that follow, imates of these standard deviations
based on mcc))@q'ted data, the symbol s (estimate

of a standard deviatien) is used. Therefore it seems
best to use the \%’! o to denote the values ob-
tained from a full jsion experiment, and treat
these as true standa iations with which other
estimates (s) will be co eéd.

414 Inviewof4.1.1t04.1.3, W

single test results obtained under bility or re-
producibility conditions, the comparisop/shall be made

with the repeatability limit 0
r=2,80,

or the reproducibility limit

amining two

R = 2'8GR





