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Signal leakage 

Some of the events may fail 3l channel but satisfy 2l channel
Remove the third lepton how many signal would pass 2lss 
criterion
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3l selection
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3l selection 



2020/12/14 5

Training study

Option 1 : train HH vs diboson, but regard lepton flavor as a 
variable 
Option 2 : train HH vs diboson for each lepton channel:
◇ ee , eu , uu

Control  
◇ Option 1

◇ Training sample ee_a , eu_a , uu_a
◇ Test sample ee_b , eu_b , uu_b

◇ Option 2
◇ Training sample ee_a+eu_a+uu_a
◇ Test sample ee_b+eu_b+uu_b

◇ In this case training and testing events are not mixed 
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In principle the lepton flavor information has been labeled, 
there should be big difference.
◇ Some pro & cons

◇ Option 1 : certain classify on lepton flavor, smaller error on the model 
◇ Option 2 : more statistics, and corr

However this example may not good enough to demonstrate
◇ Lepton flavor isn’t sensitive for  HH vs diboson
◇ Also the distribution not vary a lot for different option

-->The models  Look almost same  

Training study
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BDT distribution 
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Kolmogorov-Smirnov test: signal (background) probability = 0.001 (0.938)
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TMVA overtraining check for classifier: BDT
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Kolmogorov-Smirnov test: signal (background) probability = 0.405 (0.472)
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Kolmogorov-Smirnov test: signal (background) probability = 0.349 (0.753)
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yields 
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Option 1 ee eu uu total
hh 0.117 0.401 0.203 0.721
diboson 90.466 389.923 165.967 646.356
significance 0.0283

Option 2 total
hh 0.734
diboson 653.537
significance 0.0287


