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Bugs for previous spiky and absurdly high expected
significance

For high value sinificance, forgot to change the channel selection
in the training and application code

I With highly automated code comes with hidden detail.
I I have updated my auto workflow code to output log for critical

information
Switched the BDT range to [-0.2. 0.4] with 11 bins

I For BDT signal and bg range are actually within range of [-0.2, 0.4]
I Previosly I put the default range of [-0.8, 0.8] with 11 bins. this is

causing too few bins in the sensitive range which means we are
loosing information
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New Channel Definition

Preselection: HT >500 GeV; 6th jet pt > 40GeV; jets number >= 6
Tighter selection for each channels

channel tight tau tight lepton jet medium b jet
1tau0l 1 0 8 2
1tau1l 1 1 7 2
1tau2l 1 2 6 2
1tau3l 1 3 6 2
2tau0l 2 0 7 2
2tau1l 2 1 6 2
2tau2l 2 2 4 2

Table: Subchannel definition
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Recap of MVA optimazation stradegy

Correlation removal method
I Start with 50 most powerful variables
I Generate 50 variable list by remove one variable at a time

according to Correlation
I Run BDT training with the 50 lists for 50 times
I For each BDT training calculate AUC and expected significance

and expected limit
Use Combine fitting results as indicator

I After each training we do application to get the BDT distribution
I Feed the distribution to Combine to get expected significance and

limit
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1Tau1L

Training performance Vs number of input variables

Reached plateu of 0.55 significance at around 10 input variables
Reaching plateus too soon, we need more good input variables to
enhance performance. for example SUSY Tops
we have 2 spiky points in signficance plot, not pleasing but
possible
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Final Input Variable Set

Huiling Hua (IHEP) Four Tops Meeting IHEP 2022 8 / 23
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10 input variables training performance
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1Tau1L

Templates for Combine(10 inputs)

Huiling Hua (IHEP) Four Tops Meeting IHEP 2022 10 / 23



1Tau1L

Datacard(10 inputs)

Excluded empty process QCD in datacard because combine won’t
accept empty histograms
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Event Yield

EventSelection

MET fillters
HLT requirements

I HLT_PFHT450_SixJet40_BTagCSV_p056==1,
HLT_PFHT400_SixJet30_DoubleBTagCSV_p056==1

I HLT_PFJet450
loose preselection

I tausL.size()>0, jets.size()>=6, bjetsL.size()>1
I HT>500

Subchannel requirements

Huiling Hua (IHEP) Four Tops Meeting IHEP 2022 13 / 23



Event Yield

MC reweighting

genWeight
prefireWeight
PileUp reweighting
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Event Yield

Definition of Backgrounds
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Variable list 1tau1l

Input lists
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Training Plots
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