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Abstract: 
Keeping memory of model residuals occurrence times is essential in traffic flow modelling where 
the ability of reproducing the dynamics of a phenomenon – as a bottleneck evolution or a vehicle 
deceleration profile – may count as much as the ability of reproducing its order of magnitude. 
Unfortunately, global error statistics usually applied to measure the discrepancy between a 
simulation and the real world (see e.g. the RMSE or the MAE) have not this property. In this talk it 
is shown that such limitation can be overcome by applying a convolution of model residuals and 
time. Actually, such transformation is implicitly obtained if a variable is replaced by its cumulative 
sum in the calculation of a global error statistic. It results that in car-following models, validation 
and calibration on travelled space/gap is more robust than calibration on speed or acceleration. 
Similarly, in case of macroscopic traffic flow models, densities are to be preferred to flows for 
calibration and validation. 
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