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TMVA 4: Toolkit for Multivariate Data Analysis with ROOT

Using modified TMVACIassification and TMVACIassificationApplication macros:

o o TMVAClassification(TString myMethodList = "BDT",
Tral n I ng Tstring bkg file name = "evtgen-all-gp-to-etap-skim-4g-training-jef.root",
TString sig file name = "evtgen-ggpi@-gp-to-etap-skim-4g-training-jef.root",
TString output file name = "tmva-test.root")

Testin TMVAClassificationApplication(TString myMethodList = "BDT",
S; TString inputName = "evtgen-all-gp-to-etap-skim-4g-testing-jef.root”,

TString weightfile = "dataset/mva _weight/TMVAClassification BDT.weights.xml"”,
TString outfileName = "tmva-test-app.root”)

Current Methods:
Boosted Decision Trees (BDT)
Fisher Discriminants (Fisher)
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TMVA 4. TMVACIaSS|f|cat|on Input Variables and Spectators

//dataloader->AddVariable( "m_chi2" ., "", "", 'F' ); dataloader->AddSpectator( 'm_chiz® , "", "', 'F' )3
. . mm Amn o dataloader-=AddSpectator( "m_gammabeam_energy" , o

J//dataloader-=AddVariable( "m elasticity meas \ . , 'F" ): d i " .- wn Caw ‘

. . . . . A ataloader->AddSpectator( "m_elasticity meas" , , s 'F" )
dataloader->Addvariable( "m_elasticity cons . , , 'F' ); //dataloader - >Addspectator( "m_elasticity_cons’ TS TS .
dataloader->Addvariable( "m_extrat" T A I //dataloader-=AddSpectator( "m extrat" , ", ", 'F');
//dataloader-=AddVariable( "m I'"I‘LSS‘LI'IQI’"IESSSQUEII’E , T, "M, "FY O); dataloader->Addspectator( "m _missingmasssquare"” , "", "",
//dataloader->Addvariable( "m_coplanarity” , """, """, 'F' ); dataloader->AddSpectator( "m_coplanarity” , "", "", 'F' );
dataloader->Addvariable( "m_helicity" , "", "", 'F' ); A e chisiosnia g LRSS e e
//dataloader->AddVariable( "m_insertnumber" , U, "N, "I ) gataloader'bAddSpECtamr( ..m—msertnumbfr T );

. . . T ataloader->AddSpectator( "m_fcalnumber s s , 'I" J);

/ /dataloader-=AddVariable( "m_ fcalnumber . . , 'I' ); dataloader->Addspectator( "m_signal” , "*, "', 'TI' ):

dataloader->Addvariable( "m_mandelstam t" , ", ", 'FY ) dataloader->AddSpectator( "m_weight” , "*, "", 'F' );

dataloader->AddVariable( "m_transversemomentum_eta" , "", "", '"F' ); //dataloader->Addspectator( "m_mandelstam_t" , "", "", 'F'

dataloader-=Addvariable( "m_transversemomentum_ pi@" , "", "", '"F'" ); [/dataloader->AddSpectator( i'rfl_tranSversemomentum_E‘_cai' , "

dataloader->Addvariable( "m_transversemomentum_2g” , "", "", 'F' ); //dataloader->AddSpectator( 'm_transversemomentum piot -, "

J//dataloader-=AddVariable( "m_invariantmass2g"” N A I é“’rdataloader'}p”dds’pecmmr'.[, W—traqsversemomf”t”m—fg e

. . " e ataloader->AddSpectator{ "m_ invariantmass2g s s I
datalnader—bhddvar}able( m_shower_x@", ’ » 'F')3 dataloader->Addspectator( "m_invariantmass4g" , o
dataloader->Addvariable( "m_shower_x1", "", "", 'F'); dataloader-=AddSpectator{ "m_invariantmass2gpi®" , "", ""
dataloader-=Addvariable( "m_shower x2", "", "", 'F'); dataloader->AddSpectator( "m_rawinvariantmass4gq” , "", ""
dataloader->Addvariable( "m_shower x3", "", "", 'F'); dataloader->AddSpectator( "m_rawinvariantmass2gpie” , "",
dataloader->Addvariable( "m_shower_ye", ™", "", 'F'); /* : : .
datalbader-bﬁddUariablE[ "l"‘I_ShUWEF_yl" , nn , wn , 1 F 1 ); dataloader-beddSpectator{ _Im shower XO-. - o K .F. },

. " " w mm = dataloader-=AddSpectator{ "m_shower x1", , , 'F");
datalnader—:-hddvar}able[ m_shower_y2", 2 » 'F')s dataloader->AddSpectator({ "m_shower_x2", bo M HEY R
dataloader->Addvariable( "m_shower_y3", "", "", 'F'); dataloader-=AddSpectator( "m_shower x3", ", 'F');

,-"* dataloader -=AddSpectator{ "m_shower_ya", . """, '"F');
dataloader-=AddVariable{( "m_shower_ze", "", "", 'F'); dataloader->AddSpectator( "m_shower yi1", ', """, 'F');
dataloader->AddVariable( "m_shower_z1", "", "", 'F'); dataloader->AddSpectator( "m_shower_y2", ", "%, 'F');
e e e Shower:zz" BTN S?taloader->F~dd5pectator{ "m_shower_y3", 1
dataloader -}ﬁddUar}able{ .Im Shower_ZHII L FI ); dataloader->AddSpectator( "m_shower_ze", "", "", 'F');
dataloader->Addvariable( "m_shower_e@", . , F')3 dataloader->AddSpectator( "m_shower_z1", ™", "", 'F');
dataloader->AddVariable( "m_shower_e1", "", "", 'F'); dataloader->AddSpectator( "m_shower_z2", "", "", 'F');
dataloader-=AddVariable( "m_shower e2", "", "", '"F'); dataloader->AddSpectator( "m_shower z3", "", "", 'F'):
dataloader->Addvariable( "m_shower e3", "", "", 'F'); dataloader ->AddSpectator( "m_shower_e@", ™", "", 'F');

- dataloader->Addspectator( "m_shower e1", "", "", '"F');
dataloader-=AddSpectator({ "m_shower_e2", "", "", 'F');
dataloader-=AddSpectator( "m_shower e3", "", "", '"F');

We are testing different combinations of input variables
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TMVA 4: Comparison between Signal and Background
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TMVA 4: Comparison between Signal and Background
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TMVA 4: Methods

Background rejection versus Signal efficiency
1

Background rejection versus Signal efficiency
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BDT Background Rejection vs Signal Efficiency more ideal than Fisher 6/



TMVA 4: Methods

TMVA response for classifier: Fisher

.8 T Signal
H 1 Background

TMVA response for classifier: BDT
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TMVA 4: Training example

m_invariantmass4g m_invariantmass4g {BDT_prob=>0.7}

htemp htemp
Entries 88155 Entries 15184
Mean 0.4376 Mean 0.4827
Std Dev  0.06683 Std Dev  0.05295

1 1111 1111 I | 1 11 1111 | 1111 | 1111 | 1111 | 111 1 1 111 1 111 1 111 1 1 1 1 | I | | 1111 | 1111 | 111
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m_invariantmass4g m_invariantmassdg

'_._III|III|III|III|III|III|

0.1

BDT w/ Default Parameters

Training removes most of the background at 0.2-0.3
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Conclusion

* Boosted Decision Tree method shows better results
* We can further use BDT parameter cuts
 With 15+ variables we are testing different combinations of input variables
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