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Validate this, pleasD All models are
wrong... But WHY?
Not again!!!
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So... Who is the culprit?
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Aim

Building an automated or semi-automated procedure for validat-
ing simulation environments, similar to what unit testing is for
verification. Particularly useful when the simulation environment

Is updated regularly.

Application
Case Study: Railway sector
Purpose: Punctuality & Safety

Data
Transformations

- Data Cleaning: Automatic match of train series and sta-
tions between simulated and operational data, Automatic
exclusion of data with insufficient information.

« Name & Unit Conventions: Automatic name conver-
sion of variables based on knowledge and content, Auto-
matic conversion of minutes in seconds or calculation of
delays based on planned and actual time.

Metadata

Period: 01/06/2014 - 15/06/2014
Time: 16:00 - 19:00

Station: Ut

Direction: E

Difference in Average delays (seconds): 36.87

Kolmogorov-Smimov p-value: 0

In the Kolmogorov-Smirnov test, a p-value less
than 0.05 shows that the two samples are NOT
distributed the same.

Chi-square p-value: 0.37989

Average: 54.27
Standard Deviation: 63.66
# of observations: 887

Max: 355 sec.
Min: -22 sec.

Outlier Detection: Automatic detection and exclusion of un-
predictable or suspicious delays.

Model

Requirements: Automatic checks of consistency between sim-
ulated and operational output.

Criteria for accepting Validity: Automatic input of accept-
ability criteria.

Type | & Il error: Automatic mitigation of Type | & |l error
by multiple replications of the experiment.

Software
Reductio ad absurdum: Automatic detection of the common
denominator among different models.

Conclusion
Front-end and back-end technologies, along with a statistical

language can enable us building automated solutions for vali-
dating simulation data, models, and software environments.
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