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MultiVariate Analysis: definitions 
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Event classification 
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Regression 
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Multi-variate analyses in HEP 

5 



Multi-variate examples in HEP: Tevatron 
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Multi-variate examples in HEP: Tevatron 
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Multi-variate examples in HEP: LHC 
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Multi-variate examples in HEP: LHC 
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H->gg in CMS: energy resolution 



Plenty of multi-variate methods… 
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Training and application 
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Which method to choose 
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Rectangular cuts 
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Cut optimisation 
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Curse of dimensionality 
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Optimisation methods 

16 



Decision tree 
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Decision tree: structure 
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Decision tree: training 
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Decision tree: overtraining 
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Decision tree: boosting 
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Decision tree: AdaBoost 
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Decision tree: output 
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Decision tree: bagging, random forest, prunning 
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Decision tree: example in HEP 
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Neural network 
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Neural network: structure 
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Neural network: structure 
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Neural network: training 

29 



Neural network: input 
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Neural network: neurons 

31 



Neural network: neurons 
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Neural network: output 
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Neural network: error 
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Neural network: overtraining 
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Neural network: performance 
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Neural network: example in HEP 
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The package TMVA 
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Available classifiers 
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Functionalities: correlations 
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Functionalities: correlations 
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Functionalities: performance 

42 



Advantages and draw backs of different classifiers. 
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