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|SO standards

ISO/IEC 17025:1999 General requirements for the competence of testing and
calibration laboratories

ISO 5725-1:1994 Accuracy (trueness and precision) of measurement methods
and results -- Part 1: General principles and definitions

ISO 5725-2:1994 Accuracy (trueness and precision) of measurement methods
and results -- Part 2: Basic method for the determination of

repeatability and reproducibility of a standard
measurement method

ISO 5725-3:1994 Accuracy (trueness and precision) of measurement methods
and results -- Part 3: Intermediate measures of the precision of a standard
measurement method

ISO 5725-4:1994 Accuracy (trueness and precision) of measurement methods
and results -- Part 4: Basic methods for the determination of the trueness of
a standard measurement method

ISO 5725-5:1998 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 5725-6:1994 Practical examples
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repeatability and reproducibility
of a standard measurement method

1SO 5725-2 when test result is a numerical value (obtained
or computed), where participating laboratories used a
given standard method, to test a set of samples, with

replicates

repeatability is a measure for the within-laboratory
consistency. It is a variance (variability of measurements)

between-laboratory variance is a measure for variation
between the participating laboratories.

reproducibility is the sum of repeatability and between-

laboratory variance.

value = for a lab, a method, a sample;
each sample analysed at least twice in a lab for a method
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ISO 5725-2 when test result = numerical value
obtained or computed on a continuous scale

The repeatability is a measure for the within-laboratory consistency.

Pj

2.(n; —1)S%

Repeatability variance: 52”. =
Pj
2 — 1)

The between-laboratory variance is a measure for variation between the
participating laboratories.

2 _ Q2
de Srj

Between-laboratory variance: S2; =

N:

J
The reproducibility is the sum of repeatability and between-laboratory
variance.

Reproducibility variance: S%;; = S%; + 2,
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n; = Number of test results obtained by laboratory | for method |
P, = Number of laboratories with non-missing results for method |
S, = Standard deviation for method | and laboratory |

Z; = overall mean for method |

Z; = mean for method j and laboratory |
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Type of data needed

lab sample rep value
lab01 splel repl 4.44
lab01 splel rep2 4.39
lab01 sple2 repl 9.34
lab01 sple2 rep2 9.34
lab01 sple3 repl 17.4
lab01 sple3 rep2 16.9
lab01 sple4 repl 19.23
lab01 sple4 rep2 19.23
lab01 sple5 repl 24.28
lab01 sple5 rep2 24
lab02 splel repl 4.03
lab02 splel rep2 4.23
lab02 sple2 repl 8.42
lab02 sple2 rep2 8.33
lab02 sple3 repl 14.42
lab02 sple3 rep2 14.5
lab02 sple4 repl 16.06
lab02 sple4 rep2 16.22
lab02 sple5 repl 20.4
lab02 rep2 19.91

spleb5
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3 to 30 laboratories
2 to XX samples
2 to 10 replicates

quantitative values

Visible on this screen:
2 labs
5 samples

2 reps



Free Tool Includes

sraw data, to be kept and if possible to be reproduced in extenso in report
emeans and variances by laboratory and by laboratory X sample
srepeatability and reproducibility values

h and k values and the test of their significance

data

mlabi1
30 mlab02
25 CIlab03
20 = Cllab04
15 i mlab05
10

5 ]:I]]]: mlab07

0 J:.:[.:I:I—.— : : CIlab0s

@ labdG
spled spled sple3d spled sples H lab09
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h values shows If a lab has a tendency to under or over estimate

h values

\ Espled
\\ H=sple?

Osple3
Ospled
-0.5 lab01 lab02 m=ple5
-1
1.5
-2
lah splel sple?  spled N spled spled
el 11N 5% ap 104 5% 104 E%
lab0
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k values indicates the relative variability of the results

k values

2.5
3 A Esplet
Hsple2
1.5 =] I A O=sple3
—| / O=pled
1 i :. Hsples
i T N |
NI e ni , | /LA
lab01 lab02 lab03 lapd4 abos5 lab06 lab07 lab08 lab09
lab sample | /k valyés k 1% k 5% k crit 1% k crit 5%
lab01 sple3 2.11 5% 2.29 1.9
|ab06 splel 2.26 5% 2.29 1.9
lab06 sple2 2.01 5% 2.29 1.9
lab06 sple 2.39 1% 5% 2.29 1.9
lab07 sple4 2.45 1% 5% 2.29 1.9
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Guided tour

E Microsoft Access - =] x|

Fichier  Edition  Affichage Insertion Format  Enregistrements OQutils  Fenétre 2 _pez question -

M-8 SRY| s 2e|o|@| 22 % v Mo 81

gEE IS05725_2000 : Base de données (formak de fic - |EI|1|

ngir &€ Modifier & Mouveau | ¥ | Bp - &

Objets Créer une requéte en mode Création h values sup

Tables Créer une requéte 4 l'aide de I'Assistant h walues tabl

& calT k walues
Requétes

i B (&1 (&

ARELEE EIEE

calT+sr2 kwalues 1%
Formulaires
data out k walues 5%

Etats datalabsample k walues sup

Pages desc stat lab H  kwalues tabl

desc stal
Macros

desc stal fil table  data  if data

finrepetr appropriate in excel file
cihdata-in sls
as shown belovs

Modules ) )
dizplay printable
results on screen

BRBBHGE

Groupes h walues

Favatis h walues

h walues seedprint

creates HTML files on oh

sylvain.gregoirei@geves.fr  august 2000 creates printable recap

repork

Mode Formulaire LR

i pémarrer| (B activitésP : Ba... | E] activité : Table | B 1505725_200... [ in and out:F... |35 Explorateu... -| [ Boite de récep... | [E] Microsoft Pow. . | | [« 228 1445
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Exercise 1

e Open charbonlSO 5725 2000.mdb Access database
e Obtain a report and look at it
 Look at table data

— How many labs did the test?

— How many samples were used?

— What is approx. the repeatability?

— Look at graphs mean by lab, data and h values
— Look at graph k values

— Look at h and k critical values

e Discussion
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More methods, or factors

* You may wish to use the program in cases
where you have different methods, or made a
factor vary in a method

=>you can simply split in different analysis per
level of factor (factor=a, factor=b,...)

e You may want to design an experiment with
many factors and for each factor have
different modalities.

=>|n that case use ANOVA or GLM or ... You
are too far from the 1SO standard definition
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For each combination of XXX*YYY | have repeats

Lab Lot/Sample Repeat Value
Lab Method Repeat Value
Method Lot Repeat Value
XXX YYY Repeat Value

10 labs 4 lots 3 methods -> 1 report per method (or per lot)

8 labs, 3 methods, 3 levels of presence -> 1 report per method (or level)

3 methods 4 levels of presence 10 labs -> “labs as repeats”

Etc...

Remember repeatability, reproducibility is computed by “YYYY”

(lot/sample) ISTA Statistics Committee




h and k values

— Pj =
» Critical h values at 1% and 5% h, = (¥; - yj)/\/ll(pj DY (5, -y,)?
High h value =over estimate / general mean i=1

Low h value =under estimate / general mean

o Critical k values at 1% and 5%

High k value, greater variability in repeats >
Low k values are not spotted on the critical values Kij =$; VP / \/Zsij

If Nb Labs* Nb samples =100 ->1 and 5 are expected at 1% and 5%
With 10 labs 3 samples =30 ->0 or 1 at 1% 1 or 2 at 5% are expected

« Over-estimate compared to mean of all values; it does not tell who is right
who is wrong

* No true value is given in the computations, no reference laboratory is given
In the computations

 These are alerts to take into account by the experts
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Exercise 2 two differences to discover

e Open charbon21SO5725 2000.mdb Access database
e Obtain a report and look at it

« Change the heading of the report, with your name
 Look at table data

e Use of data set charbon2
— How many labs did the test? (see names)
— How many samples were used? (see names)
— What is approx. the repeatability?
— Look at graphs mean by lab, data and h values
— Look at graph k values
— Look at h and k critical values

e discussion
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Exercise 2 two differences to discover

e Open harbon2ISO5725 XX.mdb Access database
e Obtain a report and look at it

 Change the heading of the report, with your name
e Look at table data

e Use of data set charbon2
— How many labs did the test? (see names)
— How many samples were used? (see names)
— What is approx. the repeatability?
— Look at graphs mean by lab, data and h values
— Look at graph k values Lab 1 lot 1 rep 2 is exotic
— Look at h and k critical values

: ) Lab5 has less variability
e discussion

Lab names and sample names
changed
ISTA Statistics Committee 16



From office Access to Excel

lat1

[of2

lot3

[ot4

1,5016740940
0,00995993305
0,02081 66640
0,0100000203
00070710611
00057734972
001154659944
00251661224

00205166879
00057734972
082782577
00251661460
00057734972
0052752577
00346409531
00416332803

0,00957 43242
00057734972
00057734972
00115469944
00054772204
00173204916
0,0100000501
00057734972

00282842443

a
0,0100001057
00378593529
000854426354
0,0195999505
00208166401
00057734572

Fichier

M- dglaRy|smalo|alsl iz

_ E% RE'EtiDnSI :

5 1505725_2000 : Base de d

Edition

Affichage

Insertion

Farmat

Enreqistrements

Cikils | Fenétre 7

Ligisons Cffice

LItilitaires de base de données »

bt
W
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Fichier ~ Edition  Affichage  Insertion  Format  Cutils  Données  Fepftre 2

DeEosn SAY BRI v-o- @ = -F2 5

1501674094 0020816688 0009574324
lab 2 000993993 0005773497 0005773497
lab 3 0020516664 D,015275238  D,005773497 2
lab 4 001000002 0025166146 0011546924  0,037059353
lab 5 0007071061 0005773497 Q0547722 0(0R94473 vPes standard | Types personnaises |
lab B 0005773497 0015275238 0017320492 0019999981  Type de graphinue Sous-type de araphiaue :
lab 7 0011546994 0034540983 001000005 002091654 [y |
lab 5 0025166122 004163328 0005773487 005773497

(@ Secteurs

L Muages de paints m

Histogramme groupe. Compare les valeurs
prises a différentes abscisses x,

[ N e e el e el i Pl e —_
el e el ol 0l

/ Mainkenir appuyé pour visionner | KA Microsoft Excel - std-dev Analyse ercs Eelpa iSRRI INEIE
Fichier Edition Affichage Insertion Format Oubls  Données  Fengtre 7 -8 %
&3] / Annuler | < Précedent | Suivant > I Terminer | DEedany SRV FBRA-T o-a- @ =-i@ 2 i m@m”% -k)
27 3 %3 %8 54 © 88 | ) W g2 | v Repondre eninguant des madifications. .. Terminer la révisian...
crsolt Erouel - sto-de Analyse croisie_par_lab_sample.sds ~181xl s
4] B Edon Siahage meton Fomal Ok Duedes Feote 1 re! -8 % Dessin= [ | Fomes automatiques = >, " [J O B 4l 3 B [ & - 2 -
DSHESN SRY L RB-< o o- @ -B 45U p@e -3 f' 2 - =
Y L IEL TR . 2 A B c I D I E [ F T & T H T I S I~
-~ 1 lah lot1 o2 | Iot3 | lotd | i
. G 12 [lab 1 0020816688 0009574324  10,028284244
Degen [y | Foges sutomaniquss » [ 3 [lab2 000999998 0,005773497 0005773497 0
B2 - 1 5016740940331 4 | 4 |lab3 00208168684 0015276238 0005773497 0,01000011
B [ K = | 5 [lab 4 001000002 0025166146 0011546994 0037859353
lotd | 6 |lab5 0007071061 0005773497 000547722 0 O0RS44263
jab 1 — ; UD?U?W"; [ 7 |labB 0005773487 0015276238 0017320432 0019999981
lab 2 [
lab 3 0020816664 05375238 001000011 % :EE ; g‘g;;?gg?g; Dﬁngd
lab 4 0000002 0025166146 0011546998 0037859353 [ 2 [la ! B 0045
lab 5 0007071061 O0S773487 000547722 |10 004 — It
lsb 6 0005773457 0015275238 001730432 0019999881 K 003 |
kab 7 001548988 0z M2l E| 03 I
1sb 8 omstes12 004 15 ' L3 y I
uppress lot
14 - |
002 A m
12 \% |
1 (17 015 - L o | —H
(18] 001 1
0B a1
! [18] 0005 + # h—,—
08 [20] 0
ud % lab1 lab2 lab3 labd lab5 labB lab7 labB
02 22|
i1 — = >
lab1  lab2 Iab3 labd4 labS labb ab 7 lab B ?
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|25
30 E
| 1 4 » nystd-dev Analys | «| | ol
; - Prét UM
4 b Wil std-dev Analys [ 4] | L1l :tbémarrerl [l 5 microsoft Access -| (255 Explorateur Wi... -| [ Boite de réception | 5] Micrasoft FDWerFD.Hl W Sans titre - Paint |M|(rnsnft Ercel -... | El« B 1537
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Troubleshooting

e Out of capacity <= no variability for 1 (any)
sample

* Reproducibility<repeatability <= report with =
 Non normality

— use and notify in your report

— transform data, advantage tests are ok if good
transformation, disadvantage you loose technical unit

ISTA Statistics Committee
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Complete implementation of ISO
5725-2 need more than free tool

e Data check
e Grubbs to detect outliers

e Linearity of repeatability along measures (do
It with Excel)

* elc...

SAS, Statgraphics, and other packages can
help, specific ISO software are often
expensive
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