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Signal Extraction

selected search for N o
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~ Multiclass TMVA classifier (BDTG) |
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Signal Extraction - MVA

Problem:

* Signal has many different final states with
completely different topology

A simple binary classifier does not perform well
enough

Solution:
e multiclass classifier

R

r BUT TI\/IVAmuItreIass does not pe form very
1 well (trains only one set of weights) + :
' nasty bug in TMVA (v4.2) gives L,nreliable lr

results when unnrng more than 1 reader |
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Signal Extraction - MVA I

* 8 binary classitiers, each of them optimized
for one ProdID.

* Events is assigned <=> BDT response for
that classitier is higher than threshold AND
response for all other is lower than threshold
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H_NUNU
H_EP
H_MUMU
H_JETS

QaQvyv
QaQLv
QQLL
QQQQ
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nunu

7.02E-01
1.22E-05
1.20E-06
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6.21E-07
8.70E-07
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ep

2.86E-05
5.11E-01
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5.33E-04
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Higgs Filter

3.43E-05
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jets
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Higgs Filter |

TOT
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1.81E+04
3.01E-02
0.00E+00
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Higgs Branchings

Higgs BR + Total Uncert
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]iFdrS.S VHiggs
| boson:

57% bb, 22.3% WW,
18.5% gg, 6.2% TT,

!

i] 2.8% ZZ, 2.7% ccC,
0.23% YY, 0.02%
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Higgs Branchings Il

 Multiple binary classifier (BDTG). Training is done on the
full available statistics, without cuts.

* observables: Btag1, Btag?2, Ctag1, Ctag?2, B1+B2,
C1+C2, C1/(B1+C1), C2/(B2+C2), Miet1, Miet2, Bjet1, Bietz,

Qjet1, Pjet2...

* [t their response on a data sample, with templates
generated on the full statistics, applying the H filter cut
shown before.

* weights for templates of non Higgs events and H->xx
(other than bb/cc/gg) are fixed.
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Template Fit

A Bayesian analysis toolkit,
BAT developed at MPl MUnchen

arXiv: 0808.2552v1 Caldwell, Kollar, Kréninger

. Statlet|ea ana\yels software package ‘
' Implements Bayesian statistics 1
K Usmg Markov Cham I\/IC methods |
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emplate Fit |
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Conclusions

* Higgs filter works efficiently. Workaround for TMVA bug
IS Implemented, but time consuming.

e [emplate fit performs well

o Still need to separate, event by event, Hvv inclusive
sample
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