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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, 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.

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

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 13528 was prepared by Technical Committee ISO/TC 69, Applications of statistical methods,
Subcommittee SC 6, Measurement methods and results.
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0 Introduction

0.1 The aims of proficiency testing

Proficiency testing by interlaboratory comparisons is used to determine the performance of individual
laboratories for specific tests or measurements, and to monitor the continuing performance of laboratories.
The Introduction to ISO/IEC Guide 43-1:1997 should be consulted for a full exposition of the purposes of
proficiency testing. In statistical language, the performance of laboratories can be described by three
properties: laboratory bias, stability and repeatability. Laboratory bias and repeatability are defined in
ISO 3534-1, 1SO 3534-2 and ISO 5725-1. The stability of a laboratory’s results is measured by intermediate
precision as defined in ISO 5725-3.

Laboratory bias may be assessed by tests on reference materials, when these are available, using the
procedure described in ISO 5725-4. Otherwise, proficiency testing by interlaboratory comparisons provides a
generally available means of obtaining information about laboratory bias, and the use of data from proficiency
tests to obtain estimates of laboratory bias is an important aspect of the analysis of such data. However,
stability and repeatability will affect data obtained in proficiency tests, so that it is possible for a laboratory to
obtain data in a round of a proficiency test which indicate bias that is actually caused by poor stability or poor
repeatability. It is therefore important that these aspects of laboratory performance are assessed regularly.

Stability may be assessed by re-testing of retained samples, or by making regular measurements on a
reference material or an in-house reference material (a stock of material established by a laboratory to use as
private reference material). These techniques are described in ISO 5725-3. Stability may also be assessed by
plotting estimates of laboratory bias derived from proficiency tests in control charts. This can provide
information about laboratory performance that is not apparent from the examination of the results of individual
rounds of proficiency testing schemes, and is another important aspect of the analysis of such data.

Data suitable for assessing repeatability may be generated by tests carried out in the normal course of the
work of a laboratory, or by extra tests carried out within a laboratory specifically to assess repeatability.
Consequently, the assessment of repeatability is not necessarily an important aspect of proficiency testing,
although it is important that laboratories monitor their repeatability in some way. Repeatability may be
assessed by plotting ranges of duplicate measurements on a control chart as described in ISO 5725-6.

The flowchart (Figure 1) illustrates how the techniques described in this International Standard are to be
applied.

0.2 ISO/IEC Guide 43

ISO/IEC Guide 43-1 describes different types of proficiency testing schemes and gives guidance on the
organization and design of proficiency testing schemes. ISO/IEC Guide 43-2 gives guidance on the selection
and use of proficiency testing schemes by laboratory accreditation bodies. Those documents should be
consulted for detailed information in those areas (the information is not duplicated here). ISO/IEC Guide 43-1
contains an annex that briefly describes the statistical methods that are used in proficiency testing schemes.

This International Standard is complementary to ISO/IEC Guide 43, providing detailed guidance that is lacking
in that document on the use of statistical methods in proficiency testing. ISO 13528 is to a large extent based
on a harmonized protocol for the proficiency testing of analytical laboratories ['], but is intended for use with all
measurement methods.
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Check the method of sample
preparation using Annex B

Check the method of determining
the assigned value using:

4.2 Guidelines for limiting the
uncertainty of the assigned values

Are the assigned value
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Determine the standard
deviation for proficiency
assessment before the
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NO

Y
Apply one of:
5.5 Consensus value from expert
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5.6 Consensus value from participants

Y

Check the number of replicate
measurements to be used using:
4.3 Guidelines for choosing the
number of replicate measurements

[

Apply one of:

6.2 Prescribed values

6.3 By perception

6.4 From a general model

6.5 From the results of a precision

Apply

6.6 From data
obtained in a round
of a proficiency
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experiment

Conduct a round of the

Y

proficiency testing schemes

Calculate performance statistics
for the round using one of:

7.1 Estimates of laboratory bias

7.2 Percentage differences

7.3 Ranks and percentage ranks

When appropriate, apply:

5.7 Comparison of the assigned
value

6.7 Comparison of precision values
derived from a proficiency test with
established values

7.4 z-scores
7.5 E,, numbers
7.6 z-scores
7.7 C-scores
7.8 E,, scores

A

Present the performance statistics for the
round graphically using one or more of:

8.2 Histogram of performance scores

8.3 Bar-plots of standardized laboratory biases
8.4 Bar-plots of standardized repeatability
measurements

8.5 Youden Plot

8.6 Plots of repeatability standard deviations
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Combine the performance statistics
over several rounds using one of:
9.2 Shewhart control chart for z-scores

Y

9.3 Cusum control chart for z-scores
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'

Report the results to the participants

Return to
the start

Figure 1 — Flowchart showing the activities requiring the use of statistical
methods when operating a proficiency testing scheme

© I1SO 2005 — All rights reserved

Vii



This is a free 7 page sample. Access the full version online.

¥ SAI GLOBAL

This is a free preview. Purchase the entire publication at the link below:

ISO 13528:2005 Statistical methods for use in
proficiency testing by interlaboratory comparisons

Looking for additional Standards? Visit SAl Global Infostore

Subscribe to our Free Newsletters about Australian Standards® in Legislation; ISO, IEC, BSI and more

Do you need to Manage Standards Collections Online?

Learn about LexConnect, All Jurisdictions, Standards referenced in Australian leqgislation

Do you want to know when a Standard has changed?
Want to become an SAI Global Standards Sales Affiliate?

Learn about other SAI Global Services:

LOGICOM Military Parts and Supplier Database

Metals Infobase Database of Metal Grades, Standards and Manufacturers

Materials Infobase Database of Materials, Standards and Suppliers

Database of European Law, CELEX and Court Decisions

Need to speak with a Customer Service Representative - Contact Us


http://infostore.saiglobal.com/store?utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF�
http://www.saiglobal.com/Information/Standards/Newsletters/?utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF�
http://www.saiglobal.com/Information/Standards/Collections/?utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF
http://www.saiglobal.com/Information/Standards/Law/?utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF�
http://www.saiglobal.com/Information/Standards/StandardsWatch/?utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF�
http://www.saiglobal.com/Information/Standards/Affiliate/?utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF�
http://www.saiglobal.com/Information/Standards/Databases/LOGICOM/?utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF�
http://www.saiglobal.com/Information/Standards/Databases/Metals/?utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF�
http://www.saiglobal.com/Information/Standards/Databases/Materials/?utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF�
http://www.saiglobal.com/Information/Standards/Databases/European-Law/?utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF�
http://infostore.saiglobal.com/store/getpage.aspx?path=/InformationServices/shop/pages/ContactingUs.htm&utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF�
http://infostore.saiglobal.com/store/Details.aspx?ProductID=231322&utm_source=PDF&utm_medium=Website_Infostore&utm_campaign=IS-PreviewPDF

	Title: ISO 13528:2005  Statistical methods for use in proficiency testing by interlaboratory comparisons
	TitleLink: 


