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Résumé. 

1 Introduction 
 

 

Figure 1. Results for the output quantity R given by LNE-
MCM software  

 
2 Monte Carlo Method (GUM S1) 

 
As mentioned before, the Monte Carlo Method is an 
alternative method to the LPU when conditions to apply 
the LPU method are not fulfilled [1,7]. Indeed, within the 
GUF, the estimation of uncertainty in measurement is 
generally based on a first-order Taylor development, 
which is not correct in case of strongly non-linear 
models. Additionally, when the PDF for the output 
quantity departs appreciably from a Gaussian 
distribution, coverage intervals are unrealistic. On the 
contrary, the Monte Carlo Method provides coverage 
intervals which require no assumptions on the 
distribution of the output quantity. The Monte Carlo 
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Method can be summarized in four main steps as 
illustrated in figure 2. In the first step, the measurement 
process is analysed in order to precisely define the 
measurand, list the input quantities and also determine 
the measurement model. Then, thanks to prior 
information, PDF are assigned to the input quantities. In 
the third step, the distributions are propagated through the 
mathematical model using Monte Carlo simulations. 
Finally, the measurement result is reported using 
statistical parameters such as the mean, the standard 
deviation and quantiles defining a coverage interval. In 
LNE-MCM software, we assume that the analysis of the 
measurement process is done before use so that the 
mathematical model, the input quantities and their PDF 
are known. Then the user is guided all the time in use by 
following the previous steps.  

Figure 2.

3 Additional features

3.1. Multivariate models  

3.2 Sensitivity analysis 
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3.3 Validation of the GUM Uncertainty 
Framework using Monte Carlo Method 
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3.4 Goodness of fit test 

4 Conclusion 
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