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NATIONAL FOREWORD

Kéesol:?gti standard EVS-ISO 5725-2:2002 “Mo6t-
mismeetod ja tulemuste modtetédpsus (tbeline
vaartus jaftapsus). Osa 2: Péhimetoodika standardse
modtemeet g/ orratavuse ja reprodutseeritavuse
kindlaks m&agamiseks” sisaldab rahvusvahelise
standardi 1SO 5725:2:1994 “Accuracy (trueness and
precision) of méﬁment methods and results -
Part 2: Basic meth the determination of repeata-
bility and reproduci f a standard measurement
method” identset inglis

Standard EVS-ISO 5725-2:2002
consists of the identical English text of the
International Standard 1SO 5725-2:1994 “Accuracy
(trueness and precision) of measurement methods
and results - Part 2: Basic method for the deter-
mination of repeatability and reproducibility of a
standard measurement method”.

This  Estonian

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.

Standard on kattesaadav Eesti Stan r%skusest. The standard is available from Estonian Centre for
N Standardisation.
U.

Kasitlusala

1.1 Kéaesolev ISO 5725 osa:

—taiendab Uldpdéhimétteid, mida tuleb jalgida, kavan-
dades katseid mddtemeetodite tdpsuse numbriliseks
hindamiseks laboritevahelise ringkatse vormis;

— kirjeldab detailselt péhimetoodikat mddtemeetodite
kordustapsuse perioodiliseks hindamiseks;

—annab juhised kogu isikkoosseisule, mis tegeleb
kordustdpsuse hindamise katsete kavandamise,
labiviimise vdi katsetulemuste anallisiga.

MARKUS 1 Nende p6himeetodite muudatused eri-
eesmarkidel on antud ISO 5725 teistes osades.

Lisas B on mootemeetodite kordustédpsuse hindamise
katsete praktilised naited.

1.2 Kéesolev ISO 5725 osa tegeleb ainult mddte-
meetoditega, mis annavad modtmisi pideval skaalal
ning annavad katse tulemuseks the vaartuse, kuigi
see voib olla mitmete vaatluste pdhjal tehtud arvutuse
tulemus.

1.3 See eeldab, et kdik tdpsuskatse kavandamise
ja taitmise pdhimotted, mida tuleb jérgida, on
satestatud IS0 5725-1. Pdhimeetod kasutab samal
arvul katse tulemusi igas laboris, kus iga labor
analilsib  samal  tasemel katseproove, st
tasakaalustatud Uhtsel tasemel katse.

Scope

1.1 This part of ISO 5725:

) amplifies the general principles to be observed in

esigning experiments for the numerical estimation of
recision of measurement methods by means of a
rative interlaboratory experiment;

- pro&;a detailed description of the basic method
r

for e use in estimating the precision of
measure methods;

- provid nce to all personnel concerned with
designing, ing or analysing the results of the

tests for estimdlin

NOTE 1 Mooliﬁc@s}ar

precision.

to this basic method for
particular purpose e given in other parts of

IS0 5725. Q

Annex B provides practi
precision of measuremen

1.2 This part of ISO 572 oncerned exclusively
with measurement methods whi€h yield measure-
ments on a continuous scale a e a single value
as the test result, although this eﬁovalue may be
the outcome of a calculation fromma set of
observations. &

1.3 It assumes that in the design an Lféw\ance
of the precision experiment, all the principles laid
down in IS0 5725-1 have been observed. @sic
method uses the same number of test resultsifi each
laboratory, with each laboratory analysing the same

levels of test sample; i.e. a balanced uniform-level
experiment.

amples of estimating the
hods by experiment.
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Pdhimeetodit kohaldatakse protsessides, mis on
standardiseeritud ja regulaarses kasutuses mitmetes
laborites.

MARy\z
tasak@alu
pohjal i
(ebaiihtl
andmed.

Véljatdotatud ndidete abil selgitatakse
tud Ohtne testi tulemus, kuigi Ghe naite
es muutuv arv osakesi elemendi kohta

mudel) ja teises puudusid mdned

Seda sellepar
kaalustatuna,
voetakse ka muu

1.4 Statistiline iu
tunnistatud katsetule
sobivaks aluseks, mille

katse, mis on kujundatud tasa-
osutuda ebaliihtlaseks. Arvesse
ja voorvaartused.

IS0 5725-1:1994 punktis 5 on
télgendamise ja anallisi
on ligikaudu normaalne.

1.5 Kaesolevas 1S0 5

meetod hindab (tavaliselt) téap otmist meetodil:

4"'fata kindlaks
@vet, mis on

@used voi
a rtusEIe; ja

a) kui see on vajalik, et
korratavus ja taastootmise stand
maaratletud IS0 5725-I;

b) kui kasutatavad materjalid on Gh
kui eriliigilisuse méju saab lisada tapsus

C) kui tasakaalustatud Uhtse taseme pai

gu
kasutus on vastuvoetav. &

1.6 Sama lahenemist saab kasutada, et anfé
esialgne tapsushinnang médtmismeetoditele mis ei]
ole standardiseeritud voi tavakasutuses.

The basic method applies to procedures that have
been standardized and are in regular use in a number
of laboratories.

NOTE2 Worked examples are given to
demonstrate balanced uniform sets of test results,
although in one example a variable number of
replicates per cell were reported (unbalanced design)
and in another some data were missing.

This is because an experiment designed to be
balanced can turn out to be unbalanced. Stragglers
and outliers are also considered.

1.4  The statistical model of clause5 of
IS0 5725-1:1994 is accepted as a suitable basis for the
interpretation and analysis of the test results, the
distribution of which is approximately normal.

1.5 The basic method, as described in this part of
IS0 5725, will (usually) estimate the precision of a
measurement method:

a) when it is required to determine the
repeatability and reproducibility standard deviations as
defined in IS0 5725-I;

b) when the materials to be used are homo-
geneous, or when the effects of heterogeneity can be
included in the precision values; and

C) when the use of a balanced uniform-level
layout is acceptable.
').’6 The same approach can be used to make a
liminary estimate of precision for measurement
ods which have not reached standardization or

a t in routine use.
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Foreword O

ISO (the International @lzatlon for Standardlzatlon) is a WOI’|dWlde
federation of nationai stafidafds bodies (ISO member bodies). The work
of preparing International rds is normally carried out through ISO
technical committees. Each ber body interested in a subject for
which a technical committee been established has the right to be
represented on that committee.

etnational organizations, governmental
and non-governmental, in liaison wi

0, also take part in the work. ISO
collaborates closely with the Interfatio Electrotechnical Commission

(IEC) on all matters of electrotechnical d‘ﬂardization.
Draft International Standards adopted by t$ technical committees are

circulated to the member bodies for voting lication as an International
Standard requires approval by at least 75 % of the,member bodies casting

a vote. ,O

International Standard ISO 5725-2 was prepared 6y hnical Committee
ISO/TC 69, Applications of statistical methods, mmittee SC 6,
Measurement methods and results. L

ISO 5725 consists of the following parts, under the gen( itle Accuracy
(trueness and precision) of measurement methods and r

— Part 1: General principles and definitions
— Part 2: Basic method for the determination of repeatabi re-
producibility of a standard measurement method

— Part 3: Intermediate measures of the precision of a stand
measurement method

— 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 1SO 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. Annexes B and
C are for information only.

5%
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Introduction

0.1 SO 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

O closeness of agreement between test results.

/OfZ General consideration of these quantities is given in ISO 5725-1 and

@is not repeated in this part of ISO 5725. ISO 5725-1 should be read in
onjunction with all other parts of ISO 5725, including this part, because
it the underlying definitions and general principles.

0.3 /@par‘c of ISO 5725 is concerned solely with estimating by means
of the repg!tability standard deviation and reproducibility standard devi-
ation. Alth other types of experiment (such as the split-level exper-
iment) are in certain circumstances for the estimation of precision,
they are not eywith in this part of ISO 5725 but rather are the subject
of ISO 5725-5. h@ioes this part of 1ISO 5725 consider any other meas-
ures of precision ediate between the two principal measures; those
are the subject of | 25-3.

0.4 In certain circuv@ es, the data obtained from an experiment
carried out to estimate pr n are used also to estimate trueness. The
estimation of trueness is n sidered in this part of ISO 5725; all as-
pects of the estimation of tru &are the subject of ISO 5725-4.

A

O
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Accuracy_ltrueness and precision) of measurement

ults —

methods Qccg res
<

1 Scope

1.1 This part of ISO 5725

— amplifies the general principles to be observed in
designing experiments for the numerical esti-
mation of the precision of measurement methods
by means of a collaborative interlaboratory exper-
iment;

— provides a detailed practical description of the
basic method for routine use in estimating the
precision of measurement methods;

— provides guidance to all personnel concerned with
designing, performing or analysing the results of
the tests for estimating precision.

NOTE 1  Modifications to this basic method for particular
purposes are given in other parts of 1ISO 5725.

Annex B provides practical examples of estimating
the precision of measurement methods by exper-
iment.

1.2 This part of ISO 5725 is concerned exclusively
with measurement methods which yield measure-
ments on a continuous scale and give a single value
as the test result, although this single value may be
the outcome of a calculation from a set of observa-
tions.

1.3 It assumes that in the design and performance

of the precision experiment, all the principles as laid
down in ISO 5725-1 have been observed. The basic
method uses the same number of test results in each

slaboratory, with each laboratory analysing the same
/@avels of test sample; i.e. a balanced uniform-level

have been standardized and are in regular use in

periment. The basic method applies to procedures
%mber of laboratories.

NC@ Worked examples are given to demonstrate bal-
ance A@m sets of test results, although in one example
a variab ber of replicates per cell were reported (un-

and in another some data were missing.
experiment designed to be balanced can

turn out to be anced. Stragglers and outliers are also
considered.
1.4 The statisti@ model of clause 5 of

ISO 5725-1:1994 is ad as a suitable basis for
the interpretation and amalysis of the test results, the
distribution of which is apémately normal.

1.5 The basic method, as descriped in this part of
ISO 5725, will (usually) estima evprecision of a
measurement method: !

a) when it is required to determine t\@eatabiliw
and reproducibility standard deviati as defined
in ISO 5725-1;

b) when the materials to be used are homogeneous,
or when the effects of heterogeneity can be in-
cluded in the precision values; and
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c) when the use of a balanced uniform-level layout
is acceptable.

1.6 TQe)\

e approach can be used to make a
prelimina timate of precision for measurement

methods iChhave not reached standardization or
are not in rodtibe use.
2 Normative rences

contain provisions which,
constitute provisions
ime of publication, the
ndards are subject
ts based on this

The following standa
through reference in thi
of this part of ISO 5725. At't
editions indicated were valid.
to revision, and parties to agr
part of ISO 5725 are encourag investigate the
possibility of applying the most re ditions of the
standards indicated below. Members yEC and 1SO
maintain registers of currently vali ernational
Standards.

ISO 3534-1:1993, Statistics — Vocabulary &hd sym-
bols — Part 1: Probability and general syéa/
terms. /K

SO 5725-1:1994, Accuracy (trueness and precisi(@
of measurement methods and results — Part 1:
General principles and definitions.

3 Definitions

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

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

4 Estimates of the parameters in the
basic model

4.1 The procedures given in this part of ISO 5725
are based on the statistical model given in clause 5
of 1ISO 5725-1:1994 and elaborated upon in subclause
1.2 of ISO 5725-1:1994. In particular, these pro-
cedures are based on equations (2) to (6) of clause 5
of ISO 5725-1:1994.

The model is

y=m+B+e

where, for the particular material tested,

m is the general mean (expectation);

B is the laboratory component of bias under re-
peatability conditions;

e is the random error occurring in every
measurement under repeatability conditions.

4.2 Equations (2) to (6) of ISO 5725-1:1994,
clause 5 are expressed in terms of the true standard
deviations of the populations considered. In practice,
the exact values of these standard deviations are not
known, and estimates of precision values must be
made from a relatively small sample of all the possible
laboratories, and within those laboratories from a
small sample of all the possible test results.

4.3 In statistical practice, where the true value of a
standard deviation, ¢, is not known and is replaced by
an estimate based upon a sample, then the symbol ¢
is replaced by s to denote that it is an estimate. This
has to be done in each of the equations (2) to (6) of
ISO 5725-1:1994, giving:

sf is the estimate of the between-laboratory
variance;

s\f\, is the estimate of the within-laboratory vari-

* ance,

is the arithmetic mean of s\fv and is the esti-
mate of the repeatability variance; this arith-
metic mean is taken over all those
laboratories taking part in the accuracy ex-
eriment which remain after outliers have
&en excluded;

s,% iS estimate of the reproducibility vari-

ance.

s@f D)
Q

5 Requirements
experiment

a precision
5.1 Layout of the experime@
m

5.1.1 In the layout used in the basic od, sam-
ples from g batches of materials, repr@ng q dif-
ferent levels of the test, are sent to p laboratories
which each obtain exactly » replicate test results un-
der repeatability conditions at each of the g levels.

This type of experiment is called a balanced uniform-
level experiment.





