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|
V3 training setup

@ Compared to v2 training in 0726, we have added the b tag weight
and HLT weight to all MC samples
@ The v2 training are in slides with date 20210726
@ So the MC corrections we have considered so far are
e prefiring weight
o PU weight
@ gen weight
e B tag efficiency weight
o HLT efficiency weight
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Training performance Vs number of input variables

AUC vs No. of Variables (BDT) Expected Significance Vs Number of Variables Expected Limit Vs Number of Variables
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@ We decided to use the 11 variables set as input to BDT training
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1taull
1: jets_bScore 0.2525
2: jets_7pt 0.176
3: toptagger_HT 0.1716
4: jets_6pt 0.1407
5: bjetsM_invariantMass 0.1279
6: jets_transMass 0.104
7: nonbjetsM_4pt 0.07057
8: bjetsM_minDeltaR 0.06138
9: toptagger_3pt 0.05565
10: toptagger_MHT 0.05139

11: leptonsMVAL_number 0.04156
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11 input variables set

Correlation Matrix (signal)

(11 input variables)
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BDT response

Huiling Hua (IHEP) Four Tops Meeting IHEP 2021 7/35




Outline

e 1Tau2l

Huiling Hua (IHEP) Four Tops Meeting IHEP 2021 8/35



1Tau2lL

Training performance Vs number of input variables

AUG vs No. of Variables (BDT)
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@ We decided to use the 11 variables set as input to BDT training
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1tau2l
: jets_bScore 0.2733

-

)

: bjetsM_3pt 0.2492

w

: jets_number 0.1412

IS

: jets_rationHT_4toRest 0.1379

o

: toptagger_transMass 0.135

6: bjetsM_invariantMass 0.1045
7: bjetsM_minDeltaR 0.1026
8: bjetsM_dpt 0.07898
9:jets_HT 0.07386

10: jets_4pt 0.07323

11: jets_aplanarity 0.06977
12: toptagger_1pt 0.06581

13: jets_tausF_minDeltaR 0.05436

14: tausF_MHT 0.05291

15: jelL_minDeltaR 0.04519

Four Tops Meeting

IHEP 2021

10/35



15 input variables set

Correlation Matrix (signal)

(15 input variables)
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Training performance Vs number of input variables

AUC vs No. of Variables (BDT) Expected Significance Vs Number of Variables Expected Limit Vs Number of Variables
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@ We decided to use the 15 variables set as input to BDT training
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: jets_bScore 0.2735

»

: jets_dlargestBscoreSum  0.2068

X

: leptonsMVAL_transMass 0.1381

IS

: leptonsMVAL_number 0.1347

3

: jets_number 0.1242

-3

: bjetsM_invariantMass 0.1228

-

: tausL_leptonsT_invariantMass 0.113

©

: jets_transMass 0.09937
9: jets_6pt 0.09563

10: toptagger_transMass 0.09544

11: jets_5pt 0.08583

12: bjetsM_dpt 0.08547

13: bjetsM_minDeltaR 0.08434
14: nonbjetsM_4pt 0.08243
15: Met_pt_ 0.07096
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15 input variables set

1 BDT(15 inputs)

. éignal(lrainihg sample) U

9
i Signal (tebt sample) |
8 Eackgmund (test ssmple)

+ Background (training sample
ity = 0.01 (0.015)

TN,

(1/N) dN/ dx

0.2 0.3
BDT response

Hua (IHEP)

Four Tops Meeting

Correlation Matrix (signal)

(15 input variables)

Met pt_

ots_Spt

toptagger_transhass.
ots 6ot
jets_vansass

tausL_teptonsT invarianiMass

[rp——
jes number
eplonsVAL number
leplonsMVAL transass [

ts_tlargestBscoreSum

MY

— s
551333558388 3% 3
§§g§= I
Begiiity o H
L i H
i§¥ & :

- 7
IHEP 2021 15/35



Outline

e 1TauOL

Huiling Hua (IHEP) Four Tops Meeting IHEP 2021 16/35



1TauOL

Templates

@ Use HT distribution as input to combine
@ HT of QCD distribution from Fabio

o the QCD HT distribution is not scaled to lumilosity.
o scaled QCD_HT to 7679(QCD event yield that Fabio estimated by
using the fake rate method)

@ HT of other processes from MC
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Templates of 1TauOL
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Datacard of 1tauOl

inax *
max *

knax %

shapes x x /publicfs/cms/user/huahuil/Tau0fTTTT/2016v1/THVAOUtpUt/v46_v3addBtagHLTweights/1taudl v1/11bins/dataDriven_1taudl forCombine.root $PROCESS_HT

bin SR_1taudl

observation -1
SR_1taudl

aco
7
-1

bin SR_1tauol SR_1tauol SR_1taul SR_1tauol SR_1taudl SR_1taugl SR_1tauol
process  TITT ™ ™ w wy singleTop ™
process 0 | 3 5 6

rate - -1 -1

SR_1taudl autoMCStats @

@ templates in 11 bins
@ expectecd significance is 0.02629

@ expectecd limit is 62.7500
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o Subchannel Combination
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Subchannel Combination

Combination of subchannels

e 1tautl(BDT), 1tauOl(HT), 1tau2l(BDT), 1tau3I(HT), 2tauOl(HT),
2tauX|(2taul+2tau2l)(BDT)

@ summed histograms, 11 bins

@ find the datacard
here:/publicfs/cms/user/huahuil/TauOfTTTT/2016v1/TMVAQOutput/v4e

@ expected significance: 1.03887 , expected limit(u) 2.0156
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Subchannel Combination

Templates for Combine

Huiling Hua (IHEP) Four Tops Meeting IHEP 2021 24/35



]
Backup

back up
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e Event Yield
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EventSelection

o MET fillters
@ HLT requirements

e HLT_PFHT450_SixJet40_BTagCSV_p056==1,
HLT_PFHT400_SixJet30_DoubleBTagCSV_p056==
e HLT_PFJet450

@ loose preselection

o tausl.size()>0, jets.size()>2( fixed here), bjetsL.size()>1
e HT>400

@ Subchannel requirements
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MC reweighting

@ genWeight

@ prefireWeight

@ PileUp reweighting
@ HLT reweighting
@ btag reweighting
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Event Yield

Definition of Backgrounds
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raw entries:

DY 0000
smgle;op 5 3649.000000

B& ‘Zgr&u’r?n”‘:'“/ﬁ‘f‘l.ssaass

Event Yield

raw. en!rl!i:‘TauzL

9 R AP s05770

ATau3l

raw entries:

smgIeTop 22 000000

9 groun@@%masn

weighiec: UES

I 10925571 559225
e

w.ms L 500000

0000
slngIeTop 45720309
TX =

B.C‘ngo‘.:’r‘.‘a“l%%“n.sszuvo

e UUETHE

n‘ Liotonoissea
648.931503

wy
Wets
DY

SingieTop 2 nu 1260637
TX = 634.911

E.C‘Egm%%"‘:’%.mu 14

weighted: 11au3L
14140438

slngIeTop a 917007
X

BE‘ZQ.M‘%P“%s:m

scaled to LUMRAUOC

= 0.000000
singleTop = 94305009

Eac‘lgmu“é ZWfﬁ 992070

scaled to LUIAU2L

BSRGIPY 203114

scaled to LURRAUSL

= 0.000000
singleTop, =0.002334

5% ‘ngu‘?“y’o‘“’aswz
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raw Bnlrle!;ﬂ'au1 Mu

DY
smgIeTop 2132 000000

9 Qgro”u‘r’"x’:”g%.oﬂsn

Event Yield

raw entries:! 12U 1E

TTTT =72315.000000
TT = 13097.000000
14703

Wets
DY - 0.0000

singleTop 2 B608.000000
X 52553, 300000

BERGIPW 267156

weighted: 11auTMu

TTX = 17472 582835
R

v
Wdets - 000000

slngIeTop - 94305557

9?%10%@0% 7.492732

ATaull

raw entries:

DY = 0.000000
singleTop = 4990.000000
TX = 4894.000000

BER 7 P2 Y0 484082

weighted: 112UTE

TTTT =513.277994
TT = 1448391.193256
TTX = 14753.171723

wv
Wets
DY = 0.0000(
singleTop 204 905125
TXE1922.206967

BERg7ofP2%2 915060

sc:led to LEFRUTMU

TITT = 3.545502
TT = 852609624
TIX_=ds0aada7

= 0.000000
singleTop = 12665731

Eac‘lgmu"%m% 7.492732

weighted: 11aUTL

TTTT = 1160.437649
136601.070179
225754558

= 0.000000
singleTop = 199.303682
TX = 4196.174:

BERgrobtrZ¥r10.408702
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scaled to LUMIAUTE

Ef‘iqmun%"s%z 915969
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scaled m Luﬁa“"-

= 0.000000
singleTop = 20572021

5% ‘ngunJ’G‘ﬁno 408702
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Event Yield

raw entries] 124205 raw ontriod] TAUZSS Tk

DY DY = 0.000000
smgIeTop = 1962 000000 singleTop = 2272.000000
TX = 781.000000

9 ‘Zgro”u‘r'-’?:”‘:’%.seasas 9 g SAP 500032 B2 SNPL% 809770
weignec: TTau208 weightea: 178UZSS weighted: 11au2L
TTTT =81.234870
TT 37897 225837 TT =2284.815521
T 3352 744573 TTX 266.186930
000000 00000
wy
Wdets
= 0.000000 DY = 0.00( = 0.000000
singleTop = 78.949653 SimgieTop, 2 11.319984 singleTop = 80.269637
TX = 436919577 TX = 197.002417 TX = 634911994
BERGrSRPI%s 525491 BER GNP Pso7623 BERGFSNPI% 223114
scaled to LBARUZ0S scaled to LORRUZSS scaled to LUMRAUZL

TTTT =0.445050
T

= 0.000000 = 0.000000
singleTop =0.200043 singleTop = 0220755

i
Eac‘lgmu"%m% 525491 9&%?&%’2%97523 5% nguncl’o% 223114
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Event Yield

ZTaulE raw entried Tau1MU raw entries2 12U 1L
= 4753.000000
82.000000

raw entries?
TTTT = 2096.000000

DY
smgIeTop 254 000000

9 ’Zgn?u‘r‘.%”‘:‘%15951 9 R AP ass7a ?@%‘.’emzs
weighted: 21aUTE weighted: 2TauTMU weighted: 21aUTL
T =18.414775 TTTT =32.990674

T
T = 95178216

Wiets
DY = 0.0000
slngIeTop 20 257012 SimgieTop. 2 10958391 slngIeTop _31 Jo5403
TX = 20678042 TX=
9?%1&?3{“’% 65002 BER GNP Paze357 95%1&%@9%.59“59
scaled to LAARAUTE scaled to LGIRY MU scaled to LUWRAYTC

TTTT =0.100886
T

= 0.000000 = 0.000000
singleTop =0.051507 singleTop =0,079369

Eac‘lgmu"%m%asaoz BRG0P %Pa26357 5% nguncl’o% 591359
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raw Bnlrlez.rauzos

DY
smgIeTop 4 000000

9 ‘Zgro”u‘r’.%”‘:‘?fasme

Event Yield

raw entried 18U2SS
TTTT =145.000000

9 5 gm"u’r"“a""‘]f’ww

weighted: 212u20S

TTTT =1.742122
TT = 128041055
TTX =89.103619
w

slngIeTop a 760504

BE‘ZQ.&?.%”"W’M 5323

2Tau2l

raw entries*

smgIeTop 1 000000

9 groun@@%sm:

weighted: 212U25S

E.C‘Egm%%""%mn

scaled to LAIRU20S

= 0.000000
singleTop =0.002000

Eac‘lgmu"%m%‘ 5303

weighted: 21aU2L

slngIeTop a 398568
X

BE‘ZQ.M‘%P“Wmm
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scaled to LERRUZSS
TTTT =0.006299
g

9&%?3’.1%’2%27471
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scaled to LUWRAUZL

= 0.000000
singleTop =0.002267
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raw entries-1 TauoL

TTTT =203113.000000
TT =44554.000000
TIX = 5%22% 300000

.000000
singleTop = 3649.000000
TX =7176.000000

BER ISP 2RA 663885

weighted: 1Tau0L

TTTT =1430.764472
1T = 10926571 689225
TTX = 65546.
VV =658. 16909
vvv =11.503905
W.Iets 0.000000

= 0.

smgleTop = 145 723309

BER AP IR 002070

scaled to LUH?"OL

TTTT =7.838527
TT =5251.683484
TTX = 201.743703

vvv = 0

Wdets = 0 000000

DY =0.000000
singleTop =94.305009
TX =11.016494

BR 7 AME 241 % 902070
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raw entries-ZTaum'

TTTT = 10326 000000
1T =

TTX 6499 000000

WJets = 0.000000

DY =0.000000
singleTop = 2359.000000
TX =1402.000000

BERGSNP2% 03311

weighted: 2TaudL

TTTT 77.248934

= 336188.897693
TTX 5995.065693
W 0 38

WJets 0 000000

slngIeTop = 114 408151
197.673991

E Qgroumf’ %a 250681

scaled to Llﬁ;nrau"“'
TTTT =0.423213
TT =165.:

vvv =0.048388

Wdets = 0.000000

DY =0.000000

slngleTop2 5G .968664
1.9

BER g7 P2%8s 250681
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