
 

 

EESTI STANDARD EVS-ISO 5725-5:2026 

MÕÕTMISMEETODITE JA TULEMUSTE MÕÕTETÄPSUS 
(MÕÕTEÕIGSUS JA KORDUVUSTÄPSUS) 
Osa 5: Alternatiivsed meetodid standardse 
mõõtemeetodi korduvustäpsuse määramiseks 

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 5725-5:2025, identical)

This docum
ent is a preview

 generated by EVS



EVS-ISO 5725-5:2026 

II 

EESTI STANDARDI EESSÕNA NATIONAL FOREWORD 

 

Käsitlusala 

See dokument kirjeldab lihtsustatud (robustsete) meetodite kasutamist täppiskatsete tulemuste 
analüüsimiseks arvutustest äärmusväärtuste välistamise protseduurideta ja eelkõige mitme sellise 
meetodi üksikasjalikku rakendamist. Selles dokumendis kirjeldatud robustsed meetodid võimaldavad 
andmeid analüüsida nii, et arvutuste tulemusi mõjutavate äärmusväärtuste kohta ei ole vaja eraldi 
otsuseid teha. 

 

See Eesti standard EVS-ISO 5725-5:2026 sisaldab 
rahvusvahelise standardi ISO 5725-5:2025 
„Accuracy (trueness and precision) of measurement 
methods and results. Part 5: Alternative methods for 
the determination of the precision of a standard 
measurement method“ identset ingliskeelset teksti.  

This Estonian Standard EVS-ISO 5725-5:2026 
consists of the identical English text of the 
International Standard ISO 5725-5:2025 „Accuracy 
(trueness and precision) of measurement methods 
and results. Part 5: Alternative methods for the 
determination of the precision of a standard 
measurement method“.  

Ettepaneku rahvusvahelise standardi ümbertrüki 
meetodil ülevõtuks on esitanud EVS/TK 38, 
standardi avaldamist on korraldanud Eesti 
Standardimis- ja Akrediteerimiskeskus. 

Standard EVS-ISO 5725-5:2026 on jõustunud 
sellekohase teate avaldamisega EVS Teatajas. 

Proposal to adopt the International Standard by 
reprint method has been presented by EVS/TC 38, 
the Estonian Standard has been published by the 
Estonian Centre for Standardisation and 
Accreditation. 

Standard EVS-ISO 5725-5:2026 has been endorsed 
with a notification published in the official bulletin 
of the Estonian Centre for Standardisation and 
Accreditation. 

Standard on kättesaadav Eesti Standardimis- ja 
Akrediteerimiskeskusest. 

This standard is available from the Estonian Centre 
for Standardisation and Accreditation. 

This docum
ent is a preview

 generated by EVS



EVS-ISO 5725-5:2026 

III 

  

Tagasisidet standardi sisu kohta on võimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi või 
saates e-kirja meiliaadressile standardiosakond@evs.ee. 

ICS 03.120.30; 17.020 

Standardite reprodutseerimise ja levitamise õigus kuulub Eesti Standardimis- ja Akrediteerimiskeskusele 

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse süsteemi või edastamine ükskõik millises 
vormis või millisel teel ilma Eesti Standardimis- ja Akrediteerimiskeskuse kirjaliku loata on keelatud. 

Kui Teil on küsimusi standardite autoriõiguse kaitse kohta, võtke palun ühendust Eesti Standardimis- ja Akrediteerimiskeskusega: 
Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee 

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation and Accreditation 

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including 
photocopying, without a written permission from the Estonian Centre for Standardisation and Accreditation. 

If you have any questions about standards copyright protection, please contact the Estonian Centre for Standardisation and 
Accreditation: 
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee 

This docum
ent is a preview

 generated by EVS



Accuracy (trueness and precision) 
of measurement methods and 
results —
Part 5: 
Alternative methods for the 
determination of the precision of a 
standard measurement method
Exactitude (justesse et fidélité) des résultats et méthodes de 
mesure —
Partie 5: Méthodes alternatives pour la détermination de la 
fidélité d'une méthode de mesure normalisée

International 
Standard

ISO 5725-5

Second edition 
2025-10

Reference number 
ISO 5725-5:2025(en) © ISO 2025

This docum
ent is a preview

 generated by EVS



ii

﻿
© ISO 2025 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2025
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on 
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below 
or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

EVS-ISO 5725-5:2026

This docum
ent is a preview

 generated by EVS

https://www.iso.org


[Blank page] 

This docum
ent is a preview

 generated by EVS



EVS-ISO 5725-5:2026 

© ISO 2025 – All rights reserved 

iii 

Contents Page 

Foreword ................................................................................................................................................................................. iv 

Introduction ............................................................................................................................................................................. v 

1 Scope ............................................................................................................................................................................. 1 

2 Normative references ............................................................................................................................................. 1 

3 Terms and definitions ............................................................................................................................................ 1 

4 Symbols and abbreviations .................................................................................................................................. 1 

5 Robust methods for data analysis: Algorithms A and S .............................................................................. 3 
5.1 Applications of robust methods of data analysis ...........................................................................................3 
5.2 Robust analysis: Algorithm A .................................................................................................................................5 
5.3 Robust analysis: Algorithm S .................................................................................................................................6 
5.4 Formulae: robust analysis for a particular level of a uniform-level design ........................................8 
5.5 Formulae: robust analysis for a particular level of a split-level design ...............................................8 
5.6 Formulae: robust analysis for a particular level of an experiment on a heterogeneous 

material ...........................................................................................................................................................................9 

6 Robust methods for data analysis: Q method and Hampel estimator ............................................... 10 
6.1 Rationale for computationally intensive estimators ................................................................................. 10 

7 Robust statistical analysis of results by means of the Q/Hampel method in a one-way 
replicated design ................................................................................................................................................... 10 
7.1 Introduction to the Q/Hampel method ........................................................................................................... 10 
7.2 Determination of the robust reproducibility standard deviation 𝒔𝑹 using the Q method ........ 10 
7.3 Determination of the robust repeatability standard deviation 𝒔𝒓 using the Q method ............. 11 
7.4 Determination of the robust mean 𝒙 ∗ using the Hampel estimator .................................................. 12 

8 Robust statistical analysis of results by means of the Q/Hampel method in a staggered nested 
design with two factors ....................................................................................................................................... 13 
8.1 Data layout and nomenclature ........................................................................................................................... 13 
8.2 Determination of the robust reproducibility standard deviation 𝒔𝑹 using the Q method ........ 13 
8.3 Determination of the robust intermediate standard deviation using the Q method ................... 14 
8.4 Determination of the robust repeatability standard deviation 𝒔𝒓 using the Q method ............. 14 
8.5 Determination of the robust mean 𝒙* using the Hampel estimator ................................................... 15 

Annex A (normative)  Determination of the robust mean using the Hampel estimator ............................. 16 

Annex B (informative)  Derivations ............................................................................................................................... 18 

Annex C (informative)  Examples .................................................................................................................................... 21 

Bibliography ......................................................................................................................................................................... 38 
 

This docum
ent is a preview

 generated by EVS



EVS-ISO 5725-5:2026 

© ISO 2025 – All rights reserved 

iv 

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, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types of 
ISO document should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives). 

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent rights 
in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) patent(s) 
which may be required to implement this document. However, implementers are cautioned that this may not 
represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights. 

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html. 

This document was prepared by Technical Committee ISO/TC 69, Applications of statistical methods, 
Subcommittee SC 6, Measurement methods and results. 

This second edition cancels and replaces the first edition (ISO 5725-5:1998), which has been technically 
revised. It also incorporates the Technical Corrigendum ISO 5725-5:1998/Cor.1:2005. 

The main changes are as follows: 

— alternative experimental designs (split-level and design for heterogeneous material) have been 
transferred to ISO 5725-3; 

— an additional robust approach, the Q method, which has improved breakdown properties, has been added. 

A list of all parts in the ISO 5725 series can be found on the ISO website. 

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html. 
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Introduction 

This document uses two terms, trueness and precision, to describe the accuracy of a measurement method. 
Trueness refers to the closeness of agreement between the average value of a large number of test results and 
the true or accepted reference value. Precision refers to the closeness of agreement between test results. 

General consideration of these quantities is given in ISO 5725-1 and so is not repeated here. This document 
should be read in conjunction with ISO 5725-1 because the underlying definitions and general principles are 
given there. 

ISO 5725-2 is concerned with estimating, by means of interlaboratory experiments, standard measures of 
precision, namely the repeatability standard deviation and the reproducibility standard deviation. It gives a 
basic method for doing this, including methods of calculation. This document describes alternative calculation 
methods to this basic method: 

— The basic method requires the preparation of a number of identical samples of the material for use in the 
experiment. With heterogeneous materials this may not be possible, so that the use of the basic method 
then gives estimates of the reproducibility standard deviation that are inflated by the variation between 
the samples. The design for a heterogeneous material given in this document yields information about the 
variability between samples which is not obtainable from the basic method; it may be used to calculate an 
estimate of reproducibility from which the between-sample variation has been removed. 

— The basic method requires tests for outliers to be used to identify data that should be excluded from the 
calculation of the repeatability and reproducibility standard deviations. Excluding outliers can sometimes 
have a large effect on the estimates of repeatability and reproducibility standard deviations, but in 
practice, when applying the outlier tests, the statistical expert may have to use judgement to decide which 
data to exclude. This document describes robust methods of data analysis that may be used to calculate 
repeatability and reproducibility standard deviations from data containing outliers without using tests for 
outliers to exclude data, so that the results are no longer affected by the statistical expert’s judgement. 
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Accuracy (trueness and precision) of measurement methods and 
results — 

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

1 Scope 

This document describes the use of robust methods for analysing the results of precision experiments without 
using outlier tests to exclude data from the calculations, and in particular, the detailed use of several such 
methods. The robust methods described in this document allow the data to be analysed in such a way that it 
is not required to make decisions about outliers that affect the results of the calculations. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content constitutes 
requirements 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 3534-1, Statistics — Vocabulary and symbols — Part 1: General statistical terms and terms used in 
probability 

ISO 5725-1, Accuracy (trueness and precision) of measurement methods and results — Part 1: General principles 
and definitions 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in ISO 3534-1 and in ISO 5725-1 apply. 

ISO and IEC maintain terminology databases for use in standardization at the following addresses: 

— ISO Online browsing platform: available at https://www.iso.org/obp 

— IEC Electropedia: available at https://www.electropedia.org/ 

4 Symbols and abbreviations 

𝑏𝑝 Correction factor used for reproducibility standard deviation in the Q method 

𝑐𝑝 Correction factor used for repeatability standard deviation in the Q method 

𝐷 Within-cell difference between measurement results (used with subscripts as required). 

𝐷̄ Average of within-cell differences 

𝑑1 … 𝑑6 Interpolation nodes for each value 𝑦𝑖  (Hampel estimator, non-iterative) 

𝐸{} Expectation of a statistical variable 

𝐺1(𝑥) Interpolation function (Q method, robust reproducibility standard deviation) 
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