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Training and Testing events

• Total number of  events in 0-jet 
category that passed the selection 
cuts 3044

•Split the the number of  events in 
half  for training and testing:
−No. events used for training: 1522
−No. of  events used for testing and 

analysis: 1522

•Total number of  events in boosted 
category that passed the selection 
cuts 4063

•Split the the number of  events in 
half  for training and testing:
−No. events used for training: 2031
−No. of  events used for testing and 

analysis: 2032

0-Jet boosted VBF
•Total number of  events in boosted 
category that passed the selection 
cuts 2621

•Split the the number of  events in 
half  for training and testing:
−No. events used for training: 1310
−No. of  events used for testing and 

analysis: 1311
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Overtraining Check BDT training

BDT response
0.8− 0.6− 0.4− 0.2− 0 0.2

dx / 
(1

/N
) d

N

0

1

2

3

4

5

6

7

8
Signal (test sample)
Background (test sample)

Signal (training sample)
Background (training sample)

Kolmogorov-Smirnov test: signal (background) probability = 0.122 (0.392)
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TMVA overtraining check for classifier: BDT
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Kolmogorov-Smirnov test: signal (background) probability = 0.212 (0.063)
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TMVA overtraining check for classifier: BDT

BDT response
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Kolmogorov-Smirnov test: signal (background) probability = 0.019 (0.186)
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TMVA overtraining check for classifier: BDT

0-Jet boosted VBF
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ROC Curves
0-Jet boosted VBF

Signal efficiency
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Background rejection versus Signal efficiency
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Prefit Uncertainties
Source of  uncertainties Prefit

Jet Energy Scale (JES) Depending on pT and η

𝑝'()**Energy Scale Depending on pT and η

𝑍 → 𝜏𝜏/ℓ𝓁ℓ𝓁 Estimation
Normalization 10%

Uncertainties in mℓℓ, pT(ℓℓ), and η(ℓℓ)

W + Jets Estimation Normalization 15%

QCD Multijet Estimation Normalization 20%

Diboson Normalization 15%

Single Top normalilzation 15%

𝑡𝑡 ̅ Estimation
Normalization 7%

Uncertainties on top quark pT reweighting

Integrated luminosity 2.6%

b-tag Jet rejection 3.5%

Limited number of  events Statistical uncertainty in individual bin
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 1.67± = -1.05 r
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