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12NE1591994

% ISO/IEC 17043: 2010
Conformity assessment — General requirements for proficiency testing
% 1SO 16528: 2005

Statistical methods for use in proficiency testing by interlaboratory
comparisons

*1SO 5725 : 1994
Accuracy (trueness and precision) of measurement methods and results
% 1SO 21748:2017

Guidance for the use of repeatability, reproducibility and trueness

estimates in measurement uncertainty evaluation
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n1snagauAUYIUIy (Proficiency testing)
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N135AN®1U1599 (Pilot study)
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* NANFIAUUAYUNITNTIUTTLAUAIUNINTFIU ISO/IEC 17025
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ISO/IEC 17025

4.1 Organization 5.7 Sampling 4.5 Subcontracting

4.2 Quality. 4.4 Review of of tests and

management request, tenders calibrations

System and contracts 4.6 Purchasing
5.8 Handling of services and
tests and calibration supplies
items 4.7 Service to the
5.4 Test and customers

A4S DECUmENnL: calibration methods

CONUO) and method

4,138 Contioll of validation

IECONES 5.10 Reporting the

Monitoering group

(4.8, 4.9, 4.10, 4.11,
4.12, 4.14, 4.15)

results
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5.2 Yyaans (Personnel)
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Definitions in ISO 5725-1

3.6 accuracy: The closeness of agreement between
a test result and the accepted reference value.

3.12 precision: The closeness of agreement be-

tween independent test results obtained under stipu- ; Reference value

lated conditions. Probability . Accuracy

3.17 reproducibility: Precision under reproducibility density

conditions.

[ISO 3534-1]

3.18 reproducibility conditions: Conditions where

test results are obtained with the same method on >
identical test items in different laboratories with dif- < » Value
ferent operators using different equipment. Precision
[roRt] ® Lab bias

3.13 repeatability: Precision under repeatability

conditions. ° e

(ISO 3534-1] Lab stability

3.14 repeatability conditions: Conditions where

independent test results are obtained with the same ® Lab repeata b|l|ty
method on identical test items in the same laboratory

by the same operator using the same equipment

within short intervals of time.
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® |SO 5725-4 Lab bias : CRM, Interlab comparison

ISO 5725-3 Lab stability : Retesting, regular measurement
of CRM

ISO 5725-6 Lab repeatability : Repeatability of regular

sample, routine work
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. mseanuuulusunsy (Program design)

. nsnagauauuiliofeani Laza1uAIna (Homogeneity
and stability test)

Tunaun15U{UR (Protocol)

- AIN1%UA (Assigned value)

« n1sUszLiiuAn (Evaluation)

- N13378997UKA (Reporting)

CEEEC K
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1. PT Scheme

® Quantitative scheme : numerical report, ratio scale

® Qualitative scheme : descriptive report, ordinal scale
® Sequential scheme

® Simultaneous scheme

® Continuous scheme : provide at regular interval
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Sequential scheme

participant
laboratory

Petlal scheme

A~ F - participant laboratory

Star shape scheme
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Simultaneous scheme

W“ﬁ;ﬁﬂﬁﬂ" A ~ F : participant laboratory

[0]
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2. ASNAdauANNIULLBDLAEINY

$ "\..‘J X
Sand put & mixed S
“ate < v and settles
Water Salt Solution in water down

Homogeneous mixture
Heterogeneous mixture

A a4 o
LL'H']TI"Iﬂﬂ"Iiﬁi]ﬂﬁﬂﬂﬂ'ﬂmﬂum DIAUINUY

Sample Replicate 1 Replicate 2
1 XXX XXX
2 XXX XXX
Between Sample Analysis SU FFlC'ENT
Revised &, |Incase Insufficient 5, - /6% 15’
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3. N1SNAFDUAITUAINT

EasyMoADb accelerated stability test

12

" i)

resolution index
$a

HUINNNTATIVTDUANUADYTVDIAIDU £ = & R "’(hys” & M R N
|—=—4°c ——37°c —s—a5¢C |
Sample Replicate 1 Replicate 2
1 XXX XXX
2 XXX XXX
A-B| XXX
A-B|<036 SUFFICIENT
Improvement In case Insufficient
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4. AN1%UA (Assigned value)

® Metrological traceability with measurement uncertainty
®* Known value
® Certified reference value

® Reference values traceable to national or international

standard
® Consensus value from expert laboratories

® Consensus values from participants
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The use of statistical methods when operating a

proficiency testing scheme

Are the assigned value
and Its uncertalnty to be determined
before the proficiency test?

Check the method of sample
preparatlon using Annex B

NO

Apply one of: Apply one of:

5.2 Formulation 5.5 Consensus value from expert

5.3 Certifled reference values laboratorles

5.4 Reference values 5.6 Consensus value from particlpants

'
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Check the method of determining
the asslgned value using:

4.2 Guidelines for limiting the
uncertainty of the asslgned values

Are the assigned value
and Its uncertalnty to be determined
before the proficiency test?

Apply one of:

5.2 Formulation

5.3 Certifled reference values
5.4 Reference values

Determine the standard NO

deviation for proficiency
assessment before the
proficiency test

Apply one of:
6.2 Prescribed values

i

A0N1UUNINTINGIAIYIR

6.3 By perception

6.4 From a general model

8.5 From the results of a precision
experment

National Institute of Metrology (Thailand)

Apply

6.6 From data
obtalned In a round
of a proflclency
tesfing scheme




Apply one of: Apply

Check the method of determining 6.2 Prescribed values 6.6 From data

the asslgned value using: g | 6.3 By perception obtalned In a round
4.2 Guidelines for limiting the 6.4 From a general model of a proflclency
uncertalnty of the asslgned values 6.5 From the results of a precision testing scheme

i experiment

Check the number of replicate
measurements to be used using: IEEE—
4.3 Guldelines for choosing the

number of replicale measuraments

Conduct a round of the
proficiency testing schemes

¢

Calculate performance statlstlcs

for the round using one of:

7.1 Estimates of laboratory bias

7.2 Percentage differences

7.3 Ranks and percentage ranks
7.4 z-scores

7.5 E_ numbers

7.6 z'-scores

7.7 (-scores

7.8 E, scores

When appropriate, apply: Present the performance statistics for the Comblne the performance statlstics
5.7 Comparison of the assigned round graphically using one or more of: over several rounds using one of:
value 8.2 Histogram of performance scores 9.2 Shewhart control chart for z-scores
6.7 Comparison of precision values 8.3 Bar-plots of standardized laboratory biases - 9.3 Cusum control chart for z-scores
derived from a proficiency test with | 8.4 Bar-plots of standardized repeatability 9.4 Plots of standardlzed laboratory
established values measurements biases against laboratory averages

8.5 Youden Plot

8.6 Plots of repeatablilty standard devlatlons

B.7 Spilt samples #

Report the results to the participants

Return to
the start
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Are the assigned value
and Its uncertalnty to be determine
before the proficiency test?,

Check the method of sample
preparatlon using Annex B

NO

Apply one of:

5.5 Consensus value from expert
laboratorles

5.6 Consensus value from parilclpants

_ 1

Caleulate performance statlstics

for the round using one of:

7.1 Estimates of laboratory bias

7.2 Percentage differences

7.3 Ranks and percentage ranks

7.4 z-scores I :
7.5 E, numbers
7.6 z'-scores
7.7 C-scores
7.8 E, scores
When appropriate, apply: Present the performance statistics for the Comblne the performance statlstics
5.7 Comparison of the assigned round graphically using one or more of: over several rounds using one of:
value 8.2 Histogram of performance scores 9.2 Shewhart control chart for z-scores
6.7 Comparison of precision values 8.3 Bar-plots of standardized laboratory biases L 9.3 Cusum control chart for z-scores
derived from a proficiency test with = 8.4 Bar-plots of standardized repeatability 9.4 Plots of standardized laboratory
established values measurements biases against laboratory averages
8.5 Youden Plot
8.6 Plots of repeatablllty standard devlatlons
8.7 Spilt samples 1
Report the results to the participants

Return to
the start
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4. Consensus values from experts/participants

® Trueness of the assigned value " :C'[U(ii )
® Distribution of the data c-— 1
i)
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/Type B Typex

Systematlc error

s(x)

U(X) :W

S stematlc error systematic error
Uncertainty due
ﬂ to correction

Addition Quadratic summation

Measurement value Measurement uncertainty

Measurement result

\/n(n 1)Z(Xk _X)
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5. Analysis

® Laboratory bias ® z-scores

® Percentage ® En numbers
differences * ' ccores

* Ranks and * Zeta-scores

ercentace ranks
P S ® Ez score
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5. Analysis

®* Term and definitions

— Assigned value (X) : Value attributed to a particular and
accepted, sometimes by convention, as having uncertainty

appropriate for a given propose (u,).

— Standard deviation for proficiency assessment (0) : measure of
dispersion used in the assessment of proficiency, based on

available information.

— Laboratory reported value (x)

( A01UUNIRTINYILAIYIR
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Laboratory bias

D=x-X

e D <300, D 23.00 Unsatisfactory - Action signal
e D <200,D 22006 Warning signal
e 200 <D<200 Satisfactory

Note: Absolute value |D| or D2 Shaould not be used,

because they conceal the sign of the bias.
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Percentage differences

Dy, = (X — X)/X

* Dy, < -3000/X %, Unsatisfactory
Dy, = 3000/X %, - Action signal

* Dy, <-2006/X %, Warning signal
Dy, < 2006/X %

e 2000/X % < D < 2006/X % Satisfactory

( A01UUNIRTINYILAIYIR
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Z-SCOres

(xiX)

O

/ =

* |Z| 2 3.0 Unsatisfactory - Action signal
®* 3.0>1Z]> 20 Warning signal

* 20z Satisfactory
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En numbers

X— X

En =
\/Ulzab_l_urzef

* En<1 Satisfactory

®* En>1 Unsatisfactory - Action signal
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-
Z’ -scores

(x=X)

J6Z+u?

/ =

* |2’] 2 3.0 Unsatisfactory - Action signal
®* 30> |z’| > 20 Warning signal

°* 20|z Satisfactory

® Assigned value is not determined from participants’ result
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Zeta-scores

\/ulab -|-U

|C| 2 3.0 Unsatisfactory - Action signal
®* 30> |C| > 2.0 Warning signal
* 20< |C_,| Satisfactory
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E_ score
Z
- x—(X-U,)
UX
- x—(X +U,)
UX

® Ez-and Ez+ <1 Satisfactory
® Ez-or Ez+ >1 Warning signal

® Ez-and Ez+ > 1  Unsatisfactory - Action signal
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6. Reporting

® Histograms of performance scores
® Bar-plots of standardized laboratory biases
® Bar-plots of standardized repeatability measurements

® Youden plot

(N 4010UNINTINY LAV
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Histogram

0 T
=315 -2,75 -1,75 -0,75 0,25 1,25 2,25 3,25 X

Key
X z-score for allergen d1
Y number of laboratories

Figure 8 — Histogram of --scores for one round of a proficiency test
(data for allergen d1 from Table 7)
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Deviation of RVs
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Youden plot of z-score
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Scheme of equivalence of National
Measurement Standards

Committee (CC) ke
comparison
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Linking comparison data

BIPM.L-K11, APMP.L-K11, and APMP.L-K11.1 (633 nm):
df, = f; - fy and corresponding uncertainty u; .
fo =473 612 353 000 kHz

520.0 4

515.0 4

AN P B T
mol ! e S

590.0 A CCL recommended value dfg = 604 kHz {full line) and corresponding standard uncertainty ug = 10 kHz (dash lines)
Blue diamonds: BIPM.L-K11, Green triangles: APMP.L-K11, Pink squares: APMP.L-K11.1

(fi -fo) I kHz

dfy

585.0IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
w o ™Y = = m on oy = — I~ —  m - o~ ™ — oL W = wm — g =t T = T = = =t —_— =
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% :Z}a_—z UL 5 3= o D_EEU':,@E S Om E w z = = = U'jln—]
= o= = o S5 @ = 2 B =z = Z T Gom = A

T = 0 = ] = 0 Bo=
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= =

= =
Standard §
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® Accreditation body
® Customer

® Subcontractor

® Regulation body
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LNaUNNISANEU LAY PT

® Types of test, measurements or calibrations

® Scheme design

®  Procedure for establishment of assigned values
® Participant instruction

® Statistic treatment of data

® Final summary report

®* Frequency of PT

®  Suitability of the logistics

® Acceptance criteria

® Cost

® Participant’s confidentiality policy

® Timescale

® Suitability of PT items (homogeneity, stability, traceability)

® |ts conformance with ISO
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Thank you

jariya@nimt.or.th

02 577 5100 #8 1216
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