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Hypothesis test in combine

uS + B : expected number of events
Limit setting

H0 : u > 0
H1 : u = 0
expected limit: medium u limit under background only hypothesis

Siginificance testing
H0 : u = 0
H1 : u > 0
expected signficance: under u=1 assumption, how much we can
exlulde the background only hypothesis(medium significance)
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From training to combine results

apply the the training result to application, get the BDT distribution
for all signal processes

use the same input variable list for application
run over the same samples for training(60% training, 40% testing )
and applicaition(all events)

feed signal and background distribution to combine
generate datacard( TMVApp_1tau1l_20var_datacard.txt )
text2workspace.py TMVApp_1tau1l_20var_datacard.txt -o
TMVApp_1tau1l_11var_workspace.root
combine -M Significance TMVApp_1tau1l_20var_workspace.root -t
-1 –expectSignal=1 –name TMVApp_1tau1l_20var (blind)
combine -M AsymptoticLimits
TMVApp_1tau1l_20var_workspace.root –run blind –name
TMVApp_1tau1l_20var (blind)
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Datacard example

no systemtic uncertainties considered yet
have taken MC uncertainty into consideration
removed empty processes from the card, due to the fact that
combine doesn’t accept empty histograms
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BDT distribution of signal and background
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Combine results: expected significance

left is maximum signficance, one bin counting experiment(
calculated from test sample)( 1tau1l)
right is expected significance from combine, BDT shape based
analysis( using application results)( 1tau1l)
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Combine results: expected limit

left is expected limit, achieve plateau 3.5 at around 10
right is AUC, achieve plateau around 10
seems AUC is a pretty good estimator for BDT performance
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