Author’s Accepted Manuscript

ok Applied Radiation and
Isotopes

Bradiey, Universty of Suney, Sumey, UK
imerman, NIST, Gaithersburg, MD, USA

An alternative approach to the decision threshold -
el -

M. Korun, B. Vodenik, B. Zorko

ScienceDirect.

www.elsevier.convlocate/apradiso

PII: S0969-8043(17)30235-X
DOI: http://dx.doi.org/10.1016/j.apradiso.2017.07.038
Reference: ARI7990

To appear in:  Applied Radiation and Isotopes

Received date: 21 February 2017
Revised date: 3 July 2017
Accepted date: 20 July 2017

Cite this article as: M. Korun, B. Vodenik and B. Zorko, An alternative approact

to the decision threshold, Applied  Radiation — and  Isotopes
http://dx.doi.org/10.1016/j.apradiso.2017.07.038

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/apradiso
http://dx.doi.org/10.1016/j.apradiso.2017.07.038
http://dx.doi.org/10.1016/j.apradiso.2017.07.038

An alternative approach to the decision threshold

M. Korun, B. Vodenik, B. Zorko

“Jozef Stefan” Institute, Jamova cesta 39, Ljubljana, Slovenia

Abstract

Two effects were identified that induce the dependence of the decision threshold on the
uncertainty of the conversion factor. With the first effect, the conversion factor
influences the decision threshold directly, through its variability. With the second effect,
the variability of the conversion factor influences the decision threshold only when it is
not evaluated for the null measurement. Then, the variability of the conversion factor
influences the value of the measurand, where the decision threshold is evaluated. Both

effects are explained and evaluated.
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Introduction

The decision threshold, as defined by the standard 1SO011929 (2010) (I1SO, 2010), is an
assessed quantity value. The method of assessment, i.e., its calculation, requires us to
multiply the null-measurement uncertainty of the net indication by the coverage factor
and by the conversion factor. Since the null measurement uncertainty multiplied by the
coverage factor is the well-known Currie’s critical limit, the standard only extends, by
the method of calculation, i.e., by multiplication with a known constant, the critical limit
to the decision threshold. Thus, the assessed value of the measurand (the decision

threshold) is calculated as

y* = Kio'W-u(ny=0) , Q)
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