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PRESENT SITUATION

Periodical Intercomparison exercises among
Environmental Radioactivity Laboratories in Spain,
have shown that the recommendations of the [UPAC
protocol, the z-score, Is the best working method to
assess laboratory performance
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A more precise assessment of performance, should
require a better estimation of the quality of the
measurement




Inclusion of the laboratory uncertainty
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Problem: Large t disguises the results
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GOAL : The Development of an objective
methodology which takes into account the
laboratory value and its uncertainty not
giving advantage to extreme values of t




BAYESIAN ME]
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M ethodology: Associate probability
distribution functions (pdf) to reference
pP(X) and laboratory g(x) results

First approach associate normal
distribution functions

Reference: Normal distribution p(x|a,s)
with expected value a and width s

Laboratory: Normal distribution g(x|b,t)
With expected value b and width t




Probability

d

Reference p(x|a,s)

Laboratory q(x|b,t)




Reference p(x|a,Sg,) ? Truedistri bution

Use sy, as the width of p(x).The Intrinsic
discrepancy, d(p,q), of laboratory pdf, g(x),
respect the reference (true) pdf, p(x), Is then:




The intrinsic discrepancy
becomes

d(z,t")=

Minimum valuet * =1+ 22

Good dvs t behaviour

Lower and larger t* values Increases d




Intrinsic discrepancy d(p,q) as a function of t
for different z values
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Intrinsic discrepancy d(p,g) as a function of z
for different t* values




APPLICATION

2004 Ciemat proficiency test

Agueous synthetic solution with certified
amounts of radionuclides

39 laboratories

Data on 13/Cs
Reference Activity a = 498,8 Bg/m?
Reference uncertainty s = 10 Bg/m?3 (2%)
Fithess for purpose uncertainty
S¢p= 39,9 Bg/m* (8%)




L abswith z-score < 0,5 and their d(p,q) values
L ast two columns labs ordered by |z| and d(p,q)

Lab act | Lab unc
b Bg/m3| t Bg/m3

515 48

486 36 : Ref (Bq/n,'g)

486

— ” a=498,8
503 s =9,98
516 86 , Stp= 39,9
514

500 21
500 73
4956 59
493,7
496
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502
485




Intrinsic Discrepancy, d, and z-score
classification of laboratory performance are
different.

Best z-score laboratories
Lab 25 b =500,0 Bg/l t = 73,0 Bg/l is 7th in d classification
Lab 22 b=500,0Bg/l t = 21,0Bqg/l is1/th in d classification

Best d laboratories

Lab 2 b =515,0 Bg/l t= 48,0 Bg/l is10 th in z classification
Lab 19 b=486,0Bg/l t= 36,0Bg/l is6 th in zclassification

The laboratory uncertainty plays an important
rule in the intrinsic discrepancy classification




Proficiency test CSN/CIEMAT 2004 : 13/Cs Data

d(p,q) versus z for different t* values
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Proficiency test CSN/CIEMAT 2004 : **/Cs Data

d(p,q) versus t* for different z values
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CONCLUSIONS

The methodology could be used as an adequate
tool to evaluate the results of proficiency
testing.

The Intrinsic discrepancy d considers the
laboratory value and its uncertainty in a suitable

way.




Future developments:

Classification intervals for d

Optimum s, value

Use of non-normal distributions
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