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Statistical learning for computer experiment

14:00 – 14:07 : F. Mangeant : Introduction

14:07 – 14:59 : G. Obozinski : Survey of statistical learning trends

15:00 – 15:45 :  N. Rachdi : Application of statistical learning techniques

15:46 – 16:01 : Break

16:01 – 16:58 : Open discussion
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Once again, the engineer's point of view !
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Engineering
basic

metrics!
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What kind of information is available in many of our computer 
experiment ?

•Couples (Xi, Yi)

•Database of {Xi} and database of {Yj} not obtained simultaneously

•Panoply of numerical models {h1, h2, h3} 
→ Considered deterministic this afternoon

•Different quantities of interest
- Probability, quantile, moments
- Probability density function, cumulative density function, …
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Example : 
h1: Interpolation in database Lookup table, 
h2: Analytical model,
h3: 2D PDE model, 
h4: 3D PDE solved by a numerical method
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Requirements of the algorithms to be developed

• Best use of the information for a given objective (ie quantity of interest)

• Non asymptotic approaches  (linked to the size of the database and the 
CPU budget)

• Adaptative building of surrogate models for a given objective

• Measure of accuracy of the estimator/algorithm

• Validation/Verification strategies
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Challenge 1 – Metrics to selec the right level of fidelity for a given goal

In many applications, several numerical codes are available
 for the same type of application (Example : Rule of the thumb, excell sheet,
 2D model, 3D FE model, …)

A compromise has to be found between the « complexity » of the model and
the « objective » of the simulation.
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Challenge 2 – How to develop new surrogate models adapted to 
specific 
purpose ?

Kriging, polynomial chaos as they are built today for a L2 norm and may be 
not well fitted for some specific objectives
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Challenge 3 – How to develop validation and verification strategies ?

To be able to evaluate the different types components of validation
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