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14TeV Samples: MG5 - delphes 3.0

• 2HDM H → hh → bbγγ signal events for training: 9894;
for testing: 9943, mH = 300GeV.

• SM process bbγγ background events for training: 20377;
for testing: 20731.

• Basic cuts: |ηb,γ | ≤ 2.5, PTb,γ ≥ 25GeV.

• Input variables: mγγ , mbb, mbbγγ , PTγ,leading,
PTγ,sub−leading, PTb,leading, PTb,sub−leading,

∑
b PT,

∑
b,γ PT.
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TMVA methods
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Background rejection versus Signal efficiency
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TMVA comparison BDT
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Kolmogorov-Smirnov test: signal (background) probability = 0.913 (0.345)
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TMVA overtraining check for classifier: BDT
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TMVA comparison PDEFoamBoost
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Kolmogorov-Smirnov test: signal (background) probability = 0.908 (0.00603)
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TMVA overtraining check for classifier: PDEFoamBoost
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TMVA comparison HMatrix

HMatrix response
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6

dx / 
(1

/N
) d

N

0

2

4

6

8

10

12 Signal (test sample)

Background (test sample)

Signal (training sample)

Background (training sample)
Kolmogorov-Smirnov test: signal (background) probability =  0.97 (    1)
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TMVA overtraining check for classifier: HMatrix
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TMVA comparison KNN

KNN response
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Kolmogorov-Smirnov test: signal (background) probability = 0.699 (0.101)
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TMVA overtraining check for classifier: KNN
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TMVA comparison MLPBNN

MLPBNN response
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Kolmogorov-Smirnov test: signal (background) probability =  0.96 (0.997)
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TMVA overtraining check for classifier: MLPBNN
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TMVA comparison FisherG
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Kolmogorov-Smirnov test: signal (background) probability = 0.936 (0.00382)
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TMVA overtraining check for classifier: FisherG
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TMVA comparison LD

LD response
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Kolmogorov-Smirnov test: signal (background) probability =     1 (0.0199)
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TMVA overtraining check for classifier: LD
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Cut efficiencies for BDT

Cut value applied on BDT output
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For 9943 signal and 20731 background
 isS+Bevents the maximum S/

94.4264 when cutting at -0.0115

Cut efficiencies and optimal cut value
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Next Step

• Theoretical work, signal for different mass of heavy
Higgs, adding other backgrounds, adding other variables like
∆R, some discussion with Ning Chen.

• Generating bbja, bbjj, bjaa,bjja, jjaa backgrounds.

• Experiment data? for application.
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