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Validating the applicability of the GUM 

Maurice Cox and Peter Harris (NPL, UK) 

Testing laboratories shall have and shall apply procedures for estimating uncertainty of 

measurement. In certain cases the nature of the test method may preclude rigorous, 

metrologically and statistically valid, calculation of uncertainty of measurement. In these 

cases the laboratory shall at least attempt to identify all the components of uncertainty and 

make a reasonable estimation, and shall ensure that the form of reporting of the result does 

not give a wrong impression of the uncertainty.                         [ISO 17025:2005 clause 5.4.6.2]                                                      

International Standard ISO 17025:2005 also states that the degree of rigour needed in an estimation 

of uncertainty of measurement depends on several factors including the requirements of the 

customer.  In other words, to deliver a measurement result acceptable to a customer requires 

assurance in its quality.  We investigate the extent to which such assurance can be given in applying 

the GUM.  In many practical cases, a measurement result is acceptable if the reported uncertainty is 

correct to one significant decimal digit.  There is often an analogous requirement when reporting a 

coverage interval for the measurand given a prescribed coverage probability. 

Accordingly, attention is given in published GUM Supplements and in the GUM revision process to 

the extent to which reliable uncertainty statements are provided by following the recommendations 

in those documents.  Any such quantification is necessarily relative to the knowledge used about the 

input quantities in the model of measurement as well as the realism of that model. 

We emphasize the utility of a Monte Carlo method, as recommended in GUM Supplements 1 and 2 

for univariate and multivariate measurement methods, respectively.  This method can be used as a 

benchmark in terms of which measurement results provided by the GUM may be assessed in any 

particular instance.  We also indicate the use of other approaches based on Fourier transforms and 

Chebyshev polynomials as benchmarks for measurement models that have linear form (or a form 

that can safely be linearized) as in the current GUM. 


