[*|CESKA TECHNICKA NORMA

ICS 03.120.30 Listopad
2017
Statistické metody pouzivané pri zkouSeni zpusobilosti mezilaboratornim CSN
porovnavanim ISO 13528
01 0248

Statistical methods for use in proficiency testing by interlaboratory comparison

Méthodes statistiques utilisées dans les essais d,aptitude par comparaison interl,boratoires

Tato norma je ¢eskou verzi mezinarodni normy ISO 13528:2015, Corrected version 2016-10-15.
Preklad byl

zajistén Uradem pro technickou normalizaci, metrologii a statni zkusebnictvi. M4 stejny status jako
oficialni verze.

This standard is the Czech version of the International Standard ISO 13528:2015, Corrected version
2016-10-15. It was translated by the Czech Office for Standards, Metrology and Testing. It has the
same status as the official version.

Néarodni predmluva
Informace o citovanych dokumentech

ISO Guide 30 zaveden jako TNI POKYN ISO 30:2016 Referencni materidly - Vybrané terminy
a definice

ISO 3534-1 zavedena v CSN ISO 3534-1:2010 Statistika - Slovnik a znagky - Cést 1: Obecné statistické
terminy a terminy pouzivané v pravdépodobnosti

I1SO 3534-2 zavedena v CSN ISO 3534-2:2010 Statistika - Slovnik a znacky - Cést 2: Aplikovana
statistika

ISO 5725-1 zavedena v CSN ISO 5725-1:1997 Pfesnost (spravnost a shodnost) metod a vysledk
méreni - Cast 1: Obecné zasady a definice

ISO/IEC 17043 zavedena v CSN EN ISO/IEC 17043:2010 Posuzovani shody - Vieobecné pozadavky na
zkousSeni zpusobilosti

ISO/IEC Guide 99 zaveden jako TNI 01 0115:2009 Mezinarodni metrologicky slovnik - Zakladni
a vSeobecné pojmy a pridruzené terminy (VIM)



Vysvétlivky k textu prevzaté normy

Stanovisko TNK 4:

ISO 13528:2015 obsahuje radu terminti, které jsou v rozporu ze zakladnimi terminologickymi normami
ISO 3534-1 a ISO 3534-2. Pracovni skupina pod ISO/TC 69/SC 6, ktera anglicky original normy
vypracovala, si byla tohoto rozporu védoma, ale ospravedIlnila ho tim, Ze pouziti spravnych termint
by vedlo k prili$ tézkopadné terminologii - viz poznamku 2 k ¢lanku C.1 prilohy C. Dusledkem
pouzité terminologie je vsak i to, ze se v normé v mnoha pripadech nerozliSuje mezi parametry
zadkladniho souboru a parametry vybéru nebo mezi parametry zadkladniho souboru a jejich odhady.
Pouzije-li se napriklad termin, zminovany v uvedené poznamce 2, ,robustni smérodatna odchylka“, je
smérodatna odchylka parametr zakladniho souboru, tedy deterministicka veli¢ina, zatimco
terminologicky spravny termin ,robustni odhad smérodatné odchylky” vyjadruje odhad smérodatné
odchylky, tedy ndhodnou veli¢inu zatizenou urcitou nejistotou. Vznika tak nebezpeci, ze uzivatel
normy bude hodnotu této veliciny chapat jako deterministicky ur¢enou a neuvédomi si, ze jde

o hodnotu odhadovanou, pro niz by bylo vhodné kvantifikovat téz nejistotu spojenou s postupem,
jimz byla tato hodnota ziskana.

Zpracovatel prekladu normy odmitl rozsirovani prekladu nad ramec puvodniho anglického textu

a tedy prelozeni zjednodus$enych anglickych terminu rozsirenym zpusobem tak, aby byly v souladu
s terminologickymi normami. Byla proto vypracovana narodni priloha NA, v nizZ jsou uvedeny
vSechny pouZité terminy, které jsou v rozporu s CSN ISO 3534-1 a CSN ISO 3534-2, a jejich
ekvivalenty odpovidajici témto normam. V textu normy jsou tyto terminy doplnény narodni
poznamkou, kterd uvadi zminéné ekvivalenty (pro informaci).

Vyjadreni zpracovatele:

ISO 13528 je ur¢ena jako pomoc pfi uplatiiovani ISO/IEC 17043 a tak jsou v CSN ISO 13528
diisledné pouzity ¢eské terminy dle CSN EN ISO/IEC 17043:2010 Posuzovdni shody - Obecné

pozadavky na zkouseni zpusobilosti, které jsou jiz ustélené i v praxi. Jde zejména o nésledujici
terminy a jejich anglické ekvivalenty:

zpusobilost - proficiency (jde o zpusobilost odbornou, napr. laboratori, inspek¢nich organt
nebo fyzickych osob, nikoliv o zplsobilost procesu ve smyslu CSN ISO 3534-2)

vztazna hodnota - assigned value (pro tento anglicky termin uvadi CSN ISO 3534-2 ekvivalent
,prirazena hodnota“, ktery vSak odborna verejnost v oblasti posuzovani shody nepouziva)

konsenzudlni hodnota - consensus value (pro tento anglicky termin uvadi CSN ISO 3534-2
ekvivalent ,odsou-
hlasena hodnota“, ktery vSak odborna verejnost v oblasti posuzovani shody nepouziva)

Tato norma Casto odkazuje na CSN ISO 5725-1:1997 a dalsi normy rady CSN ISO 5725. Pii jejich
pouziti je nutno si uvédomit, ze metrologicka terminologie pouzita v téchto normach se dostala

do rozporu s terminologicky nadra-

zenymi TNI 01 0115:2009 Mezindrodni metrologicky slovnik - Zdkladni a vseobecné pojmy

a pridruzené terminy (VIM) a i CSN ISO 3534-1:2010 a CSN ISO 3534-2:2010. Ceské ekvivalenty
pouzitych metrologickych termint vSak neodpovidaly ani v dobé vydani téchto norem terminologické
praxi pouzivané ve dvou hlavnich aplikac¢nich oblastech - chemii a laboratorni mediciné. Porovnani
nékterych termindt z CSN ISO 5725-1:1997 s terminy, které jsou platné ke dni vydani této normy, lze
nalézt v informativni narodni priloze NB.



Upozornéni na narodni poznamky

Do normy byly k ¢lankam 4.3.2, 5.5.4, 6.5.2, 6.5.3, 6.6.2, 6.6.3, 7.7.1, 7.7.3, 7.8.1, 8.3.3, 8.6.2, 9.4.2,
9.5.1,9.84,10.3.3,10.4.3,10.6.2, B.1.1, B.2:2, B.2.3, 2B.2.5, C.2.1, C.2.2, C.2:3, C.5.2, C.5.3,
C.5.3.3,C.5.4,D.1.2,E.1,E.3, E.7, E.8 a E.12, priloze A a tabulkdam E.4, E.10 doplnény narodni
poznamkKy.

Upozornéni na narodni prilohy

Do této normy byla doplnéna narodni priloha NA, kterd obsahuje seznam pouzitych termina, které
jsou v rozporu s CSN ISO 3534-1 a CSN ISO 3534-2, a jejich ekvivalenty odpovidajici témto normam
a narodni piiloha NB, ktera porovnavé nékteré terminy z CSN ISO 5725-1:1997 s terminy, které jsou
platné ke dni tohoto vydani CSN ISO 13528.
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Predmluva

ISO (Mezinarodni organizace pro normalizaci)
je celosvetova federace narodnich normaliza¢nich
organt (Clenu ISO). Mezinarodni normy obvykle
vypracovavaji technické komise 1SO. Kazdy
clen ISO, ktery se zajima o predmét, pro ktery
byla vytvorena technicka komise, ma pravo byt
v této technické komisi zastoupen. Prace se
zGc¢astnuji také vladni i nevladni mezinarodni

organizace, s nimiz ISO navazala pracovni styk.

ISO tzce spolupracuje s Mezinarodni
elektrotechnickou komisi (IEC) ve vsech
zalezitostech normalizace v elektrotechnice.

Postupy pouZité pri tvorbé tohoto dokumentu

a postupy urcené pro jeho dalsi udrzovani jsou
popsany ve smérnicich ISO/IEC, ¢ast 1. Zejména
se ma vénovat pozornost rozdilnym
schvalovacim kritériim potrebnym pro ruzné
druhy dokument ISO. Tento dokument byl
vypracovan v souladu s redak¢nimi pravidly
uvedenymi ve smérnicich ISO/IEC, ¢ast 2 (viz
www.iso.org/directives).

Upozornuje se na moznost, Ze nékteré prvky
tohoto dokumentu mohou byt predmétem
patentovych prav. ISO nelze Cinit odpovédnou
za identifikaci jakéhokoliv nebo vSech
patentovych prav. Podrobnosti o jakychkoliv
patentovych pravech identifikovanych béhem
pripravy tohoto dokumentu budou uvedeny

v uvodu a/nebo v seznamu patentovych
prohlaseni obdrzenych ISO (viz
www.iso.org/patents).

Jakykoliv obchodni nazev pouzity v tomto
dokumentu se uvadi jako informace pro
usnadnéni prace uzivateli a neznamena
schvaleni.

Vysvétleni vyznamu specifickych termina

a vyrazu ISO, které se vztahuji k posuzovani
shody, jakoz informace o tom, jak ISO dodrzuje
principy WTO tykajici se technickych prekazek
obchodu (TBT), jsou uvedeny na tomto odkazu
URL: Foreword - Supplementary information

Za tento dokument je odpovédna komise
ISO/TC 69, Applications of statistical methods,
podvybor SC 6, Measurement methods and
results.

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. Inter-

national 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
documents 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).

Attention is drawn to the possibility that some
of the elements of this document may be the
subject of patent rights. ISO shall not be held
responsible for identifying any or all such
patent rights. Details of any patent rights
identified during the development of the
document will be in the Introduction and/or on
the ISO list of patent declarations received
(see www.iso.org/patents).

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

For an explanation on the meaning of ISO
specific terms and expressions related to
conformity assessment, as well as information
about ISO's adherence to the WTO principles in
the Technical Barriers to Trade (TBT) see the
following URL: Foreword - Supplementary
information

The committee responsible for this document is
ISO/TC 69, Applications of statistical methods,
Subcommittee SC 6, Measurement methods
and results.



Toto druhé vydani ISO 13528 zrusuje

a nahrazuje prvni vydani (ISO 13528:2005) a je
jeho technickou revizi. Zmény v tomto druhém
vydani privadéji tento dokument do souladu

s normou ISO/IEC 17043:2010, ktera nahradila
Pokyn ISO 43 1:1997. Druhé vydani vychazi

z revidované struktury, aby 1épe popsalo proces
navrhu, analyzy a podavani zprav

o programech zkouseni zplsobilosti. Vypousti
téZ nékteré postupy, které jiz nejsou
povazovany za vhodné, doplnuje Ci reviduje
nékteré dalsi oddily tak, aby byly ve shodé

s ISO/IEC 17043 a vyjasnhuje a opravuje chyby
mensiho rozsahu. Byly pridany oddily
pojednavajici o kvalitativnich udajich a oddily
pojednavajici o dalsich robustnich statistickych
metodach.

Tato opravena verze ISO 13528:2015 zahrnuje
nasledujici opravy:

- 7.5.2.2, rovnice (5): , U, bylo nahrazeno

"«

"uchar ;

- 9.8.2, POZNAMKA: odkaz na ,E.3“ byl
nahrazen odkazem na ,E.4“;

- 10.3.2, iv, rovnice (19): znaménko plus bylo
pridano mezi ,q,,“ a ,(i- 1)

- B.2.3, b), radek pred tabulkou B.1: Odkaz
»[33]“ byl nahrazen odkazem ,[32]";

- B.2.3, tabulka B.1, prvni radek, prvni
sloupec: ,gm“ bylo nahrazeno ,,g“;

- B.2.3, odstavec pod tabulkou B.1: v prvém
vzorci ,F,," nahrazeno ,F,“ a v dolnim indexu
odstranéno pro ,-1“ formatovani jako dolni
index; ve druhém vzorci téz odstranéno pro
,—1“ formatovani jako dolni index;

- B.2.3 b), POZNAMKA: rovnice pro F, mé
nyni ve jmenovateli ,(g - 1)*;

- B.3, rovnice (B.7), (B.14) a (B.16): vyrazy ]
alxl byly nahrazeny =] a [%]; kroms toho

v rovnici (B.16) druhd odmocnina byla vztazena

“«,

na cely vyraz zavorky ,max ( 0, .....)";
- B.3, rovnice (B.8): jEig bylo nahrazeno L

- C.3.1, POZNAMKA 2, prvni radek:

v anglickém textu odstranén Clen ,the” pred
,identical”;

- C.3.1, odstavec nasledujici za rovnici (C.10),
druhy radek: odstranéno slovni spojeni ,the
modified data in“;

- C.3.1, posledni pozndmka: , POZNAMKA“
nahrazeno ,POZNAMKA 3“, a odkaz ,E.3 a E.4“
byl nahrazen odkazem ,E.1 and E.3".

This second edition of ISO 13528 cancels and
replaces the first edition (ISO 13528:2005), of
which it constitutes a technical revision. This
second edition provides changes to bring the
document into harmony with ISO/IEC
17043:2010, which replaced ISO Guide 43 1:
1997. It follows a revised structure, to describe
better the process of the design, analysis, and
reporting of proficiency testing schemes. It
also eliminates some procedures that are no
longer considered to be appropriate, and adds
or revises some other sections to be consistent
with ISO/IEC 17043 and to provide clarity and
correct minor errors. New sections have been
added for qualitative data and additional robust
statistical methods.

This corrected version of ISO 13528:2015
incorporates the following corrections:

- 7.5.2.2, equation (5): “U,,,~ has been
replaced with “ug,”;

- 9.8.2, NOTE: reference to “E.3” has been
replaced with a reference to “E.4”;

- 10.3.2, iv, equation (19): an “addition” sign
has been added between “q,,,”and “(I - 1)”;

- B.2.3, b), line before Table B.1: Reference
“[33]” has been replaced with Reference
“[32]";

- B.2.3, Table B.1, first row, first column:
“gm” has been replaced with “g”;

- B.2.3, paragraph below Table B.1: in the
first formula,“F,,,” has been replaced with “F,”
and subscript for “-1” has been removed; in
the second formula, subscript for “-1” has
been removed;

- B.2.3b), NOTE: the equation for F, is now
divided by “(g - 1)”;

- B.3, equations (B.7), (B.14) and (B.16): the
terms %] and (%] have been replaced with [x]
and E; in addition, in equation (B.16) the
square root symbol has been moved outside
the “max (O, ..... )” bracket;

- B.3, equation (B.8): “(*]” has been replaced
with “xJ";

- C.3.1, NOTE 2, first line: “the” has been
removed before “identical”;

- C.3.1, paragraph after equation (C.10),
second line: the words “the modified data in”
have been deleted;

- C.3.1, last note: “NOTE” has been replaced
with “NOTE 3”, and Reference to “E.3 and E.4”
has been replaced with a Reference to “E.1
and E.3".



Pro zachovani konzistence v celém dokumentu
byly provedeny nasledujici edi¢ni upravy:

- 8.3.1, treti odrazka, posledni radek: prvy
vyskyt

»approved” (za ,more”) byl odstranén;

- 8.6.1, prvy radek , ,s,, , nahrazeno bez
interpunkcnich znamének ,(s,)";

- B.4.1.2, druha odréazka, treti radek: slovo
»~Samples” bylo nahrazeno ,proficiency testing
items” (z hlediska konzistentnosti
terminologie);

- Prilohy D a E, nadpisy: prva pismena dalsich
slov nadpisu jen malymi pismeny (soulad

v celém dokumentu).

Uvod

0.1 Cile zkousSeni zpusobilosti

Zkouseni zpusobilosti predstavuje pouziti
mezilaboratornich porovnavani pro urceni
vykonnosti uc¢astniku (témi mohou byt
laboratore, inspekéni organy nebo

fyzické osoby) u specifickych zkousek nebo
méreni a pro sledovani jejich trvalé vykonnosti.
Existuje rada typickych cilt zkouseni
zpusobilosti, jak je v uvodu

popisuje ISO/IEC 17043:2010. Mezi né patri
vyhodnoceni vykonnosti laboratore, identifikace
problému v labo-

ratorich, stanoveni u¢innosti a porovnatelnosti
zkousSek nebo méricich metod, ziskani vétsi
duvéry u zakazniku laboratore, validace
prohlaseni o nejistoté a vzdélavani ucastnicich
se laboratori. Navrzené statistické
vyhodnoceni a pouzité analytické techniky
musi byt primérené deklarovanému tucelu
(acelum).

0.2 Dlvod pro pouziti skére v programech
zkouseni zpusobilosti

The following minor editorial corrections have
been implemented for consistency throughout
the document:

- 8.3.1, third bullet, last line: the first
occurrence of “approved” (after “more”) has
been deleted;

- 8.6.1, first line: “,s,,,” has been replaced
with “(s,)” (for presentation consistency);

- B.4.1.2, second bullet, second line: the word
“samples” has been replaced with “proficiency
testing items” (for terminological consistency);

- Annexes D and E, titles: the first letters in
all words after the first one is now in lower
case (for presentation consistency).

Introduction

0.1 The purposes of proficiency testing
Proficiency testing involves the use of
interlaboratory comparisons to determine the
performance of participants (which may be
laboratories, inspection bodies, or individuals)
for specific tests or measurements, and to
monitor their continuing performance. There are
a number of typical purposes of proficiency
testing, as described in the Introduction to
ISO/IEC 17043:2010. These

include the evaluation of laboratory
performance, the identification of problems in
laboratories, establishing effectiveness and
comparability of test or measurement methods,
the provision of additional confidence to
laboratory customers, validation of uncertainty
claims, and the education of participating
laboratories. The statistical design and
analytical techniques applied must be
appropriate for the stated purpose(s).

0.2 Rationale for scoring in proficiency testing
schemes



Pro zkousSeni zpusobilosti jsou k dispozici

a pouzivaji se ruzné strategie vyuzivajici skére.
Ackoliv se detailni zpusoby vypoctu odlisuj,
vétsina programu zkousSeni zpusobilosti
porovnava odchylku tc¢astnika od vztazné
hodnoty pomoci ¢iselného kritéria, které slouzi
k rozhodnuti, zda ¢i nikoliv dana odchylka
predstavuje

davod k znepokojeni. Strategie, které se pouziji
pro prirazeni hodnoty a pro vybér kritéria
posuzovani

odchylky uc¢astnika maji tudiz rozhodujici roli.
Zv1asté je dulezité zvazit, zda vztazna hodnota
a kritérium pro posuzovani odchylek maji byt
nezavislé na vysledcich ucastniki, nebo se maji
odvozovat od dodanych

vysledki. Tato norma poskytuje obé moznosti.
Je vSak treba vénovat pozornost diskusi, ktera
se nachazi v oddilech 7 a 8, o vyhodach

a nevyhodach volby vzta-

Zznych hodnot nebo kritérii pro posuzovani
odchylek, které nejsou odvozeny z vysledku
ucastniki. Obecné se ukazuje, Ze volba
vztaznych hodnot a kritérii pro

posuzovani, které nezavisi na vysledcich
ucastnika, prinasi vyhody. To je zvlasté pripad
u kritéria pro

posuzovani odchylek od vztazné hodnoty -
jakym je smérodatna odchylka pro posuzovani
zpusobilosti, nebo povolena chyba méreni -
kde je zvlasté vhodné, aby bylo zvoleno
konzistentné na zdkladé prisluSného koncového
pouziti vysledki méreni.

0.3 ISO 13528 a ISO/IEC 17043

ISO 13528 pomaha pri uplatnovani ISO/IEC
17043 zvlasté v oblastech navrha statistického
zpracovani, validace polozek zkousky
zpusobilosti, revize vysledkl a uvadéni
shrnujicich statistik. Obecné statistické
metody, které se uplatiuji u programa
zkousSeni zpusobilosti, stru¢né shrnuje priloha
B ISO/IEC 17043:2010. Tato mezinarodni norma
je urcena k tomu, aby dopliovala ISO/IEC 17043
a poskytovala podrobné;jsi navod, nez ten, ktery
poskytuje o prislusnych statistickych metodach
pro zkou$eni zpusobilosti ISO/IEC 17043.

A variety of scoring strategies is available and in
use for proficiency testing. Although the
detailed calculations differ, most proficiency
testing schemes compare the participant,s
deviation from an assigned value with

a numerical criterion which is used to decide
whether or not the deviation represents cause
for concern. The strategies used for value
assignment and for choosing a criterion for
assessment of the participant deviations are
therefore critical. In particular, it is important to
consider whether the assigned value and
criterion for assessing deviations should be
independent of participant results, or should be
derived from the results submitted. In this
Standard, both strategies are provided for.
However, attention is drawn to the discussion
that will be found in sections 7 and 8 of the
advantages and disadvantages of choosing
assigned values or criteria for assessing
deviations that are not derived from the
participant results. It will be seen that in general,
choosing assigned values and assessment
criteria independently of participant results
offers advantages. This is particularly the case
for the criterion used to assess deviations from
the

assigned value - such as the standard deviation
for proficiency assessment or an allowance for
measurement error - for which a consistent
choice based on suitability for a particular end
use of the measurement results, is especially
useful.

0.3 ISO 13528 and ISO/IEC 17043

ISO 13528 provides support for the
implementation of ISO/IEC 17043 particularly,
on the requirements for the statistical design,
validation of proficiency test items, review of
results, and reporting summary statistics.
Annex B of ISO/IEC 17043:2010 briefly
describes the general statistical methods that
are used in proficiency testing schemes. This
International Standard is intended to be
complementary to ISO/IEC 17043, providing
detailed guidance that is lacking in that
document on particular statistical methods for
proficiency testing.



Definice zkou$eni zpUsobilosti uvedena

v ISO/IEC 17043 se prenasi do ISO 13528,

s poznamkami, které popisuji jednotlivé typy
zkouseni zpusobilosti a rozsahem pristupt, které
se mohou pouZit. Tato norma nemuze vyslovné
pokryt vSechny cile, pristupy, matrice a mérené
veli¢iny. Techniky uvadéné v ISO 13528 jsou
urceny pro aplikaci v Sirokém méritku, zvlasté
pro nové zavadéné programy zkouseni
zpusobilosti. O¢ekava se, Ze statistické techniky
pouzivané pro konkrétni program zkouseni
zpusobilosti se budou vyvijet s tim, jak
program bude vyzravat a skore, vyhodnocovaci
kritéria a grafické techniky se budou
zdokonalovat, aby 1épe slouzily specifickym
potrebam cilové skupiny tcastniku,
akreditacnich subjektd a regulacnich organd.

ISO 13528 zaclenuje i publikované smérnice pro
zkouseni zpusobilosti u chemickych
analytickych laboratori %, ale navic obsahuje
$irsi rozsah postupt umoznujicich je pouzit

u validnich méricich metod a kvalitativnich
identifikaci. Tato revize ISO 13528:2005 obsahuje
vétsinu statistickych metod a smérnic z prvniho
vydani, rozsirenych tam, kde je to nutné,

o predtim citované dokumenty a vzhledem

k rozsirenému zaméreni ISO/IEC 17043.
ISO/IEC 17043 zahrnuje zkouseni zpusobilosti
pro

fyzické osoby a inspek¢ni organy a v priloze

B pak

pojednani o kvalitativnich vysledcich.

Tato norma obsahuje statistické techniky, které
odpovidaji jinym mezindrodnim normam,
zejména tém z TC69 SC6, jmenovité ze série
ISO 5725 norem o presnosti, pravdivosti

a preciznosti. Zminéné techniky téz zohlednuji,
tam kde je to potreba, dal$i mezindrodni normy
a jsou v souladu s Pokynem ISO/IEC 98

3 (GUM) a Pokynem ISO/IEC 99 (VIM).

0.4 Odborné znalosti statistiky

The definition of proficiency testing in ISO/IEC
17043 is repeated in ISO 13528, with the
Notes that describe different types of
proficiency testing and the range of designs
that can be used. This Standard cannot
specifically cover all purposes, designs,
matrices and measurands. The techniques
presented in ISO 13528 are intended to be
broadly applicable, especially for newly
established proficiency testing schemes. It is
expected that statistical techniques used for

a particular proficiency testing scheme will
evolve as the scheme matures; and the scores,
evaluation criteria, and graphical techniques
will be refined to better serve the specific
needs of a target group of participants,
accreditation bodies, and regulatory
authorities.

ISO 13528 incorporates published guidance for
the proficiency testing of chemical analytical
laboratories " but additionally includes a wider
range of procedures to permit use with valid
measurement methods and qualitative
identifications. This revision of ISO 13528:2005
contains most of the statistical methods and
guidance from the first edition, extended as
necessary by the

previously referenced documents and the
extended scope of ISO/IEC 17043. ISO/IEC
17043 includes proficiency testing for
individuals and inspection bodies, and

Annex B, which includes considerations for
qualitative results.

This Standard includes statistical techniques
that are consistent with other International
Standards, particularly those of TC69 SC6,
notably the ISO 5725 series of standards on
Accuracy: trueness and precision. The
techniques are also intended to reflect other
international standards, where appropriate,
and are intended to be consistent with ISO/IEC
Guide 98 3 (GUM) and ISO/IEC Guide 99
(VIM).

0.4 Statistical expertise



Pro to, aby poskytovatel zkouSeni zpusobilosti
byl kom-

petentni, ISO/IEC 17043:2010 pozaduje, Ze
musi mit pristup k odbornym znalostem ve
statistice, a musi zmocnit urc¢ité pracovniky

k provadéni statistickych analyz. Ani ISO/IEC
17043 ani tato mezinarodni norma déle
nespecifikuje, co takové potrebné odborné
znalosti predstavuji. U nekterych aplikaci je
prospésny pokrocily stupen znalosti ve statistice,
ale obvykle se muze potieba odbornych znalosti
zajistit jednotlivci s technickymi znalostmi

z jinych obord, kteri jsou obezndmeni se
zakladnimi statistickymi pristupy a maji
zkusSenosti nebo Skoleni v béznych technikach
analyzy dat z programi zkousSeni zpusobilosti.
I kdyz dotyCny pracovnik zvlada techniky
statistickych pristupl a/nebo analyzy, je velmi
dulezité, aby tato osoba, i kdyz je nositelem
pokrocilého stupné znalosti ve statistice, méla
zkuSenosti s mezilaboratornimi porovnanimi.
Konvencni

pokrocila skoleni ve statistice ¢asto neobsahuji
ukoly o mezilaboratornich porovnavanich

a unikatni pri¢iny chyb méreni, které se
vyskytuji pri zkouSeni zpusobilosti, se mohou
zdat zahadné. Pokyny v této mezinarodni
normé nemohou poskytovat Uplné odborné
dobrozdani pro vSechny aplikace a nemohou
nahradit zkuSenosti ziskané pri praci

s mezilaboratornimi porovnavanimi.

0.5 PocitaCovy software

ISO/TEC 17043:2010 requires that in order to
be competent, a proficiency testing provider
shall have access to statistical expertise and shall
authorize specific personnel to conduct
statistical analysis. Neither ISO/IEC 17043 nor
this International Standard can specify further
what that necessary expertise is. For some
applications an advanced degree in statistics is
useful, but usually the needs for expertise can
be met by individuals with technical expertise in
other areas, who are familiar with basic
statistical concepts and have experience or
training in the common techniques applicable
to the analysis of data from proficiency testing
schemes. If an individual is charged with
statistical design and/or analysis, it is very
important that this person has experience with
interlaboratory comparisons, even if that
person has an advanced degree in statistics.
Conventional advanced statistical training
often does not include exercises with
interlaboratory comparisons, and the unique
causes of measurement error that occur in
proficiency testing can seem obscure. The
guidance in this International Standard cannot
provide all the necessary expertise to consider
all applications, and cannot replace the
experience gained by working with
interlaboratory comparisons.

0.5 Computer software



Pocitacovy software, ktery je potreba pro
statistickou analyzu se muze velmi rlznit, saha
od jednoduchych vypocta pomoci tabulkového
procesoru u malych programu zkouseni
zpusobilosti pouzivajicich znamé referencni
hodnoty, po sofistikovany statisticky software pro
statistické metody zaloZené na iterativnich
vypoctech nebo jinych pokrocilych numerickych
metodach. Vétsinu technik z této mezinarodni
normy lze provadét pomoci konvenc¢nich
aplikaci tabulkového procesoru, eventualné

s programy prizptusobenymi konkrétnimu
schématu analyzy, nékteré techniky budou
vyzadovat pocitacové aplikace, které jsou volné
dostupné (v dobé publikace této normy). Ve
vSech pripadech uzivatelé maji provérit presnost
svych vypocCtl, zvlasté u specialnich programu
zavedenych uzivatelem. Avsak i kdyzZ jsou
techniky z této mezindrodni normy vhodné

a spravné uplatnény odpovidajicimi
pocitacovymi aplikacemi, nemohou se vyuZzivat
bez dozoru osoby s technickymi zkuSenostmi

a zkuSenostmi ve statistice, které jsou
adekvatni pro identifikaci a zkoumani anomalii,
které se mohou vyskytovat v kazdém z cykla
zkouseni zpusobilosti.

1 Predmet normy

Tato mezindrodni norma poskytuje
poskytovateliim zkouSeni zpusobilosti detailni
popis statistickych metod, aby mohli navrhovat
programy zkouSeni zpusobilosti a analyzovat
data z téchto programi. Poskytuje téz
doporuceni pro interpretaci dat zkouseni
zpusobilosti u¢astniky takovych programu

a akreditacnimi organy.

Postupy této normy se mohou pouzivat pro
dolozeni, ze vysledky méreni laboratori,
inspekénich organt

i fyzickych osob splnuji kritéria specifikovana
pro prijatelnou vykonnost.

Tuto normu Ize pouzivat pro zkouseni
zpusobilosti, ve kterych vysledky méreni
predstavuji kvantitativni méreni nebo
kvalitativni pozorovani zkousenych polozek.

Computer software that is needed for statistical
analysis of proficiency testing data can vary
greatly, ranging from simple spread sheet
arithmetic for small proficiency testing
schemes using known reference values to
sophisticated statistical software used for
statistical methods reliant on iterative
calculations or other advanced numerical
methods. Most of the techniques in this
International Standard can be accomplished by
conventional spread sheet applications,
perhaps with customised routines for

a particular scheme or analysis; some
techniques will require computer applications
that are freely available (at the time of
publication of this Standard). In all cases, the
users should verify the accuracy of their
calculations, especially when special routines
have been entered by the user. However, even
when the techniques in this International
Standard are appropriate and correctly
implemented by adequate computer
applications, they cannot be applied without
attention from an individual with technical and
statistical expertise that is sufficient to identify
and investigate anomalies that can occur in
any round of proficiency testing.

1 Scope

This International Standard provides detailed
descriptions of statistical methods for
proficiency testing providers to use to design
proficiency testing schemes and to

analyse the data obtained from those schemes.
This Standard provides recommendations on
the interpretation of proficiency testing data by
participants in such schemes and by
accreditation bodies.

The procedures in this Standard can be applied
to demonstrate that the measurement results
obtained by laboratories, inspection bodies,
and individuals meet specified criteria for
acceptable performance.

This Standard is applicable to proficiency
testing where the results reported are either
quantitative measurements or qualitative
observations on test items.



POZNAMKA Postupy z této normy lze téZ pouZit
k hodnoceni odbornych stanovisek, ve kterych
stanovisko nebo nalez se uvadi ve formé, ktera
mize byt objektivné porovnavana s neza-

vislou referen¢ni hodnotou nebo konvenc¢ni
statistikou. Napriklad se mohou pouzit
ustanoveni této normy, ktera se vztahuji

k jmenovitym (kvalitativnim) vlastnostem pri
tridéni polozek zkouSky zpusobilosti do
znamych kategorii pri kontrole - nebo uréeni
pri kontrole, zda polozky zkousky zpusobilosti
pochézeji Ci nepochazeji ze stejného
spole¢ného zdroje -

a vysledky klasifikace se porovnavaji
objektivné.

NOTE The procedures in this Standard may also
be applicable to the assessment of expert
opinion where the opinions or judgments are
reported in a form which may be compared
objectively with an independent reference value
or a consensus statistic. For example, when
classifying proficiency test items into known
categories by inspection - or in determining by
inspection whether proficiency test items arise,
or do not arise, from the same original source -
and the classification results are compared
objectively, the provisions of this Standard that
relate to nominal (qualitative) properties may

apply.

Konec nahledu - text dale pokracuje v placené verzi CSN.



