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Introduction : BDT training
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Set of variables

- First draft : 25 variables

Maximal and minimal Angle between , | 1 selected_muons_delta_max  14. muon_subleading_eta
2 muons in the event 2. selected_muons_delta_min 15. muon_subleading_e
(When there are only 2 muons, 3. muon_leading_pt 16. muon_subleading_theta
delta_max=delta_min) 4. muon_leading_px 17.Z_leptonic_m

5. muon_leading_py 18. Z_leptonic_pt

6. muon_leading_pz 19. Z_leptonic_y

7. muon_leading_eta 20. Z_leptonic_p

8. muon_leading_e 21. Z leptonic_px

9. muon_leading_theta 22. 7 leptonic_py

10. muon_subleading_pt 23.Z_leptonic_pz

11. muon_subleading_px 24.7 leptonic_eta

12. muon_subleading_py 25. Z_leptonic_theta

13. muon_subleading pz
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First set : 25 variables

Pofz
M of Z
E of leading muon
E of 2" muon
PtofZ
Max delta
Min delta
Pt of 1t muon
Pt of 2" muon
YofZ
PzofZ
Px of 2" muon£
Px of 13t muon=
Py of 2" muon=
Pyofz
Eta of 2" muon
Eta of 1t muon
Pz of 2" muon
Pz of 1t muon
EtaofZ
Py of 1st muon
Pxofz
Thetaof Z
Theta of 1t muon
Theta of 2" muon

Feature importance

£19 152.0
f16 1450
7 30T.0
F14 2860
£17 275.0 PofZ
i i NE
f1 243.0 M of Z
f2 179.0 E of 1St muon
9 1T nd
£18 167.0 E of 2" muon
22 161 0 Pt Of Z
F10 T60.0
3 120.0 We reduce the set Max delta
f11 122.0 _ .
P21 1210 of variables Min delta
£13 118.0 Pt of 1St muon
6 1160 Pt Of 2nd
£12 115.0
5 1060 muon
23 2 1)
£ 102.0 YofZ
£20 1010 Pz of Z
£24 72.0
7] Nyt
£15 5.0
1] 11I]" Elll[} R[IH] —IIIIU

F score




Feature importance

Feature importance

MofZ = 763.0
Pofz m 2.0
PtofZ 7 L0
Eof 1s*muon = o
Eof2"muon = ”
Delta min -% il 194.0
Pt of 2"d muon =« 1630
Delta max i 163.0
PzofZ 457-0
YofZ = 120.0 ;i .
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—->We can remove Y of Z and Pz of Z




Z recoil plots, reduced variable set without

pzandYofZ
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Final set : without P of Z
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Training on selected samples
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Applied Selection before BDT training : ! -
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New variables

Feature importance

Eta OfZ = G300
PtofzZ - s
MofZ =
Acoplanarity -
Pt Of lSt muon E pe=—..—————————————_H'}
Ptof 2"d muon = o
M of Z Acolinearity =
eta of 1t muon Etaof ISt muon *
eta of 2" muon Eta of 2" muon =
eta Of Z 0 1(;(] E(Il(l .!(‘l(] — 4(‘](] G(‘l(l Cv(‘](] T(;(l
Pt Of yA FCCAnalyses: FCC-ee Simulation (Delphes)
eaCO“nearity > SR ILELLE R DL R DL B BN IR I APC’3'MVA04
. & 40001~ eeZ 3
—> acoplanarity S [ Vs=2400Gev mww
st S 3500(- L=5ab” Z® m'm
Pt of 15 muon g [ee®@zy@nm+x mz Better shape of the
Pt Of znd muon % 3000:— selo_MRecoil_fl] 73_120_pTI_05_MVvA04 — E .
: e 129265 background on the tails
(Set used by Ang) 2500 eez: 7718 7
et used by Ang 2000F- WW: 2480.9 3 -
5 A 20013 ] —> Replace delta min
1500 72: 26131 and delta max by
J000f- S/NS + B: 856 ] acolinearity and
5001 E acoplanarity in the
] previous set

920 122 124 126 128 130 132 134 136 138 140
Z leptonic recoil [GeV]




Number of trees optimization : reduce

over-training

M of Z

E of 1St muon
E of 2"d muon
PtofZ
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M of Z
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Pt of 1St muon
Pt of 2" muon
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XGBoost Log Loss
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Number of trees optimization : Z recoil plots
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Current point : Z recoil plots
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Conclusion and perspective

SUMMARY
 Parameters of the BDT model optimized
- maximum depth = 3
- max number of trees = 500 (for now)
» Set of variables reduced : 2 different sets with respectively 8 and 9 variables

* With training after APC-3-selection, background tends to have a shape that we
can try to fit

FCCAnalyses: FCC-ee Simulation (Delphes)

> fTT RARRE ULLE RARRY LARRS LARRE RARAN RARRS
PERSPECTIVE A . A
* Adjust the set of variables and number of Y e e -§§®m+m-_:
trees to avoid over-training e TREPr P
 Train the BDT with My¢coi1 € [110,150] GeV 2500 eeZ: 7652
to better constrain the background with the 2000/ \ZAI/IW g;gi'_g :
tails 15003 7Z: 2654.7 3

S/VS+B: 85.1_§

1000F

500 ]

910 115 120 125 130 135 140 145 150
APC-3-MVAO4 Z leptonic recoil [GeV]



	ZH studies with BDT selection
	Introduction : BDT training
	Set of variables
	Max depth optimization
	First set : 25 variables
	Feature importance
	Z recoil plots, reduced variable set without pz and Y of Z
	Final set : without P of Z
	Training on selected samples
	New variables
	Number of trees optimization : reduce  over-training
	Number of trees optimization : Z recoil plots
	Current point : Z recoil plots
	Conclusion and perspective

