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The third edition of EURACHEM/CITAC Guide “Quantifying Uncertainty in Analytical Measurement” is expected to be published in a few months. In continuation to the former guide issues, published in 1995 and 2000, the innovations include the following improvements:

1.  Improved guidance on the expression of uncertainty near zero.

2.  Improved guidance on the use of proficiency testing data.

3.  Improved guidance on the assessment of compliance of results with measurement uncertainty. 

4.   New guidance on the use of Monte Carlo methods for uncertainty evaluation.

Monte Carlo Simulation (MCS) method is the numerical implementation of a general approach termed “the propagation of distributions” for the evaluation of uncertainty of measurement. MCS is an easy-to-use method (given appropriate software), which can be used when a measurement result is calculated by an iterative numerical procedure.

MCS requires a measurement model that describes the measurement process in terms of all the individual factors affecting the result, and also probability density functions (PDFs) for the input quantities. These PDFs can be obtained from commonly available information about the input quantities. 

       MCS calculates the result corresponding to one value of each input quantity drawn at random from its PDF, and repeats this calculation a large number of trials, typically 105 to106. This process produces a set of simulated results which, under certain assumptions, forms an approximation to the PDF for the value of the measurand. From this set of simulated results, the mean value and standard deviation are calculated. An example will be discussed.
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