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BDT Overall Stradegy

Bug fixed

when removing one variable from a correlation pair, I wrongly
removed the variable with higher SP
Second bug is I used the 1tau1l correlation matrix for all channel
when removing variables, this is causing the relatively large final
input variable set for channels other than 1tau1l
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BDT Overall Stradegy

Correlation based optimazation stradegy

Start with 50 leading input variables( 50 variables with highest
seperation power)
Remove bjetsL and bjetsT related variables
Find the largest correlation pair and remove one variable with
smaller separation power in the pair
Repeat the last step until there is only one variable left
Plot the AUC as a function of number of input variables
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BDT Overall Stradegy

TMVA Setup

ROOT version
Switched to ROOT6.12/07, TMVA version 4.3.0
New TMVA version comes with new feature

Training setup
Signal: TTTT_TuneCP5;
Background: all bg excerpt H and HH and minor ones
60% goes to training and 40% goes to testing
Global weight and event weight same in event yield calculation
have added more interesting variables:

sphericity, aplanarity
added some nonjets variables

Dealing with negetive weight events :InverseBoostNegWeights(Boost With inverse
boostweight), Boost With inverse boostweight(Pair events with negative and positive
weights in traning sample and *annihilate* them )
4 boosting algorithm: BDT(A), BDTG, BDTB, BDTD ( all use the default
InverseBoostNegWeights)

Hyperparameters
Using the default
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1Tau1L

Input variable sets
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1Tau1L

AUC results

BDTG and BDT has very similar performance and reached the
about same plateau
BDT has better performance than BDTG
11 input variables are both acceptable for AUC performance for
BDT
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1Tau1L

Signifcance results

the plateau of BDT is higher than that of BDTG. for BDT, the best
singificance is around 0.75
Together with AUC results, 11 input variables are going to be our
final input variable list for BDT
because we lack statistic in the right end region of BDT score, to
avoid fucluctuation simply only consider the 1-30(40 in total) bin
for BDT and 1-35 bin for BDTGHuiling Hua (IHEP) Four Tops Meeting IHEP 2020 10 / 62



1Tau1L

11 input variables set

in parentheses below the title is the number of input variable for
training
this is the correlation matrix for training with 11 input variables
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1Tau1L

11 input variables set

number in the parenthese after the title indicates the number of
input variables
so this is the overtraining check plot for 11 input variables( which
is the middle list in page 7)
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1Tau1L

11 input variables set

number in the parenthese after the title indicates the number of
input variables
so this is the overtraining check plot for 11 input variables
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1Tau2L

Input variables
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1Tau2L

AUC results

for AUC performance, 1tau2l and 1tau2os has similar plateau,
there is no advantage in splitting into 1tau2os in terms of AUC.
10 variables for 1tau2l channel
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1Tau2L

Signifcance results

only consider 1-28 bin for BDT( 40 bins in total) when searching
for maximum significance in all training
the maximum significance we can get in 1tau2l is around 0.7
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1Tau2L

10 input variables set
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1Tau2L

10 input variables set
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1Tau2L

10 input variables set
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2Tau1L

Input variables
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2Tau1L

AUC results

14 input variables is enough
jets_HTDividedByMet and taus_MHT, their SP is abnormally high
due to low statictic fluctuation, but it wouldn’t impact BDT
performance because BDT don’t care about low SP variables at all
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2Tau1L

Signifcance results

only consider 1-28 bins for BDT( 40 bins in total)
we can not trust some high peak value due to low statictics
but we can conlude that the maximum Signifcance we can achive
in 2tau1l is around 0.6
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2Tau1L

14 input variables
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2Tau1L

14 input variables set
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2Tau1L

14 input variables set
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2Tau1L

Next Step

Add more variables
add various correction
Hyperparameter optimazation (SS AN)
maybe loosen baseline selection for higher statistics
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Backup

Backup

back up
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Event Yield

EventSelection

MET fillters
HLT requirements

HLT_PFHT450_SixJet40_BTagCSV_p056==1,
HLT_PFHT400_SixJet30_DoubleBTagCSV_p056==1
HLT_PFJet450

loose preselection
tausL.size()>0, jets.size()>2( fixed here), bjetsL.size()>1
HT>400

Subchannel requirements
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Event Yield

MC reweighting

genWeight
prefireWeight
PileUp reweighting
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Event Yield

Event Yield
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Event Yield

Event Yield
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Variable list 1tau1l

Input lists
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Variable list 2tau1l
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