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14TeV Samples: MGH - delphes 3.0

e Choose events with number of bjet > 2, number of
photon > 2.

e 2HDM H — hh — bby~y signal events for training: 10483;
for testing: 10545, mg = 300GeV.

e SM process bbyy background events for training: 48914;
for testing: 46427.

e Basic cuts: || < 2.5, PTy, > 25GeV.

e Input variables: my., muy, Mppyy, PTY icading

PT’y,subfleadingy PTb,leadinga PTb,subfleadinm ZbPT7 Zb,'y PT:
ARbba AR’y'ya Awap Awaga ARbg%v AR?BW'
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TMVA methods

Background rejection versus Signal efficiency
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TMVA comparison BDT

TMVA overtraining check for classifier: BDT

T T T N T T T N T T T N T T T N T
_ Signal (test sample) ® Signal (training sample) -
E Background (test sample) ® Background (training sample) .

7 EKoImogorov-Smirnov test: signal (background) probability = 0.558 (0.0977) —]

(1/N) dN/ dx

U/0-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%
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TMVA comparison MLPBNN

TMVA overtraining check for classifier: MLPBNN

% i Sl[ganl gtes} sthpbeJ T "o TSiJgnaz‘l (ljrai;linlg s;m;leb T T:
E 6 E@ Background (test sample) ® Background (training sample) {
2 :Kolmogorov-Smirnov test: signal (background) probability = 0.518 (0.092) ]
S st 7 =

4 -

U/0-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%
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Cut efficiencies

Cuts H Tiotal ‘H—T\'\r sclcction‘ pr sum ‘(1!1,,',5,,m,n-) Mibyy
H(300 GeV) -+ by ]| 1 0.17 013 | 006 | 006
by [fb] 6.720x10° 9838 M4 | 028 | 012
thyy [fb] 115 0.51 045 |24x107*|75%x 107
5/B 16x1071 ] 1.8x107% [30x107% 021 0.50
Sf\/g 0.40 0.55 0.63 3.57 5.5

TABLE IIT: The event cut efficiency for the LHC 14 TeV run of the signal and background processes,

where both irreducible and reducible background processes are taken into account. We impose the

cuts of bhyy selections (21), the optimal pr sum cuts as given in Fig, 6, the invariant mass cuts of (23)

and (24). The cut efficiency of S/v/B is estimated for the integrate luminosity of [ Cdt =1000 fo~".
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Cut efficiencies for BDT
Cut efficiencies and optimal cut value

Signal efficiency ==== Ygnlpmity
-------- Signal efficiency*purity
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Cut efficiencies for BDT

Cut efficiencies and optimal cut value

Signal efficiency T St:gnal puritly .
-------- Signal efficiency*purity
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Cut efficiencies for MLPBNN

Cut efficiencies and optimal cut value
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Cut efficiencies for MLPBNN

Cut efficiencies and optimal cut value
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