Data treatment

50
b
g o :::t:::t:”:{tT:i'f"i{‘I‘{iﬁi{i{ﬂiHltHtg;
& - {{{II{{:{I{{ t |
1
il
O RRAT NG YRR EEAINEARRE AR S ER "5 AR T RERT A" R

Arvic Harms

National Physical Laboratory
20 January 2010

National Physical Laborator y




Data evaluation ()

(i) zeta test (past NPL)
pass if |zetal] £2.576 (99%)

(ii) R, outlier test )
pass if not an outlier (IQR test) R, = TL
(i)  z-test (ISO 13528) Lo
pass if [z-test| <2.576 (99%) z=
R 4N

Data evaluation deviates from ISO 13528:2005 standard
(NPL evaluation of measurement uncertainties)
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Data evaluation (ll)

Zeta test R, test z-test

pass pass pass ‘In agreement’
pass fail pass ‘ ’
fail - pass ‘ ’
pass - fail ‘ ’
fail . fail ‘Discrepant’

Deviation (%) from the assigned NPL values:

D =100ﬂ =100(£—1j
N N
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Example data evaluation (deviation plot)

Results A and J ‘Discrepant’ D, E and G ‘In agreement’

Questionable: Band | (z test failure); C and H (zeta test failure); F
(uncertainty outlier)

Deviation Example

Deviation (%)
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Kiri plot example

Visualisation of example data A — J

Defines the “in agreement” area, “cuestionable” areas and
“discrepant” areas

Kiri plot Example

Squared ratio of u(L) and sigma

Z score
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Abstract In this paper, a new data evaluation metod fior
proficiency test exencises condsting of a combination of 2
z-test, a zeta test and an uncertainty outlier test is pae-
sented. This new method is compared with eight other
evaluation methods (both measurement unoertainty using
and measurement uncentainty ignoring) in common use
andfor ecommended by IS0 13528, The data set used to
est the evaluation methads is real data and consists of e
BWb results of the Mational Physical Laboratory Environ-
mental Radipactivity Proficiency Test Exercize 2007, The
evaluation of 14 ont of 32 results were affectad by e
chioe of method.

Keywords Proficiency test exencise - Data evaluation -
Uncentsinty - z-iest - Zeta test

Imtroduction

Since the laie 1980s, the Nationa| Physical Laboratory { NFL)
has organised 13 environmental radicactivity proficiency
st exercises for a range of radionuclides. From the first
exercise, paricipanis wene required to submit uncertainty
values with their resolis. Initially, the received dats was
evaluated with only a zeta test, but for the 2005 and 2007
exefoises 8 new data evalustion method was developed
which combined a zeta and a 2-seore, while mejecting unne-
aliztically high relative measune mentuncertainty valweswith
an outher test [1]. In this paper, this new data evaluation
method is presented and compared with cight other
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evalation methads in common wse andior recommended
by IS0 13528 [2] and the TUPAC Harmonized Protocol [3].
The majority of the methwods consists of a variety of r-ests
[4, 5], which, although endorsed by IS0 13528, ignome fhe
uncentsinty of the participani=" resulte This i unfortunate,
because participants aceredited to IS0 17023 [6] are required
o provide uncentainty dats with their resulis [7, 8]. The
remainder of the methods make use of the measurement
uncenainty and include the zeta test [2, 3] {which is equiv-
dlent to the E, number iest), a hybrid 2/E, number test [9],
and a method in use by te IAEA which uses the zeta test,
the relative uncerminties of the assigned vale and the
apanticipant”s value and the deviaton [10, 11].

The data set used to present the new NPL method and to
test the various other methods s real data and originates
from the **Mb mesults for the GH sample of the NPL
Environmental Radicactivily Proficiency Test Exercise
2007 [1]. The GH samples (which was one of the eight
sample types) contined ten gamma-emitiing radionuc lides
in the range 1-20 Bq g~'. The assigned specific activity
values of these ten radionuclides were tracesble to national
standards of radicactivity.

The *Mb resulis were much more problematic companed
to the other gamma-emitting noclides (including "*'Ba,
¥Csand "**Eu) present in the GH samples, which made this
data set a partcular gond candidaie to present the NPL
mathod and dlustrae te differences with other data evale-
ation metods. The data sat contained 32 results which
qualified it a5 a “large scheme' according to Belli etal. [12],
with a mlatively large range of histes and measumement
uncentsinty values. The caleulation of **Nb specific activity
wias not straightforwand. A pant from the usesl cormections for
efficiency and gamma-ray shundance, a decay comection
specific for **Nb, dealing with ingrowfydecay during mea-
surement combined with adecay cornection to the refere nos
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Visualisation of proficiency test exercise results in Kiri plots
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Abstract A novel graphical method ("Kiri plots') for fhe
presentation of proficiency test exercke results is pre-
sented. The Kir plot visualikes the evalustion of e
proficiency test resuls based on three statistical tests (the 2
soome, the zeta score and the relative uncentsinty oudier
est) by defining six zones including a central ““in agree-
ment” zone.

Eeywords Proficiency test exencise - Uncerminty -
Data evaluation

Tmtr i ot dom

A recent paper by Spasova et al. [1] in this joumal pre-
sented a movel graphical method (PomPlos') for
presentation of proficiency test exercise mesuls. The
PomPlot was originally developed for the visuslisation of
interco mparison results applied to the BIPM key compar-
ison datshase KCDE [2]. NPL has developed a similar
visualisation for proficiency test exercise resuls—the Kid
plot—and has used it for the presentation of recent Envi-
monmental Radicactivity Proficiency Tea Exercise mesults
[3, 4] and for the results of a recent wasie-dmm proficiency
st exercise [§]. The development of the Kiri plot was
inspired by e Maji plot [6], which is likely to have boen
the inspiration behind PomPlots a: well. This paper
describes the rationale behind the Kif plot and compares
its properties with that of 2 Maji plot and a PomPlot.
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Since the late 1980s, the Mational Physical Laboratory
(NPL) has organised 13 environmental radieactivity pro-
ficiency test exercises for a range of radionuclides. In dhe
early exereises, the participants almest exelusvely origi-
nated from the UK nuclear measurement community, while
in the later exercies more non-UK laboratories ook part
In te most recent 2007 proficiency test exercise, which
offered eight different sample types (both aqueous and
splid samples) containing 28 radienuclides in tal 33 of
the 65 participants represented non-UK laboratories, orig-
inating from 22 different countries [4]. In all exercizes
participants were required to submit uncertainty values
with their results. Initislly, the data evalustion consisted of
only a zota test, bot this was changed in 2005 into a data
evaluation consisting of three test (the 2 score, the rew
score and e relative uncertainty outlier test) and a visu-
alisation of the results with Kind plots [3].

Data evaluation

The results in the NFL Environmentsl Radicactivity Pro-
ficiency Test Exercise ane evalusted by three teats [3, 4]

gzl (1)
;E+E
o 2)

_L-N_L-N 3
= T RN (3)
where L, laboratory value; N, sssigned value; wy, standand
uncentainty of the laboratory value; wy, standsmd wncer-
tainty of the sssigned value:; [ zem score; Ry, relative
uncenainty of the laboratory value; 2, £ score; ap, standand

~|&

£ Springer



Thank you

National Physical Laborator y




