
•Extension of previous HiggsML challenge from 2014
•Higgs boson decaying to Tau leptons based on final state 3-
momenta and derived quantities: l,h,MissingET,up to 2 jets
•Classification problem ⇒ inference problem
•Dataset : HiggsML 2014 data set on CERN Open Data portal 
doi:10.7483/OPENDATA.ATLAS.ZBP2.M5T8
•⇒new Fair Universe dataset, with following improvements
• Instead of ATLAS G4 simulation, use Pythia LO + Delphes
•Numbers of events 800.000⇒  >30 millions
•Higgs signal, Z, top and W backgrounds
•Parametrised systematics (Nuisance Parameters: NP) :

• Tau Energy Scale : on had Tau Pt (and correlated MET)
• Jet Energy Scale (and correlated MET impact)
• additional randomised Soft MEt
• background normalisation
• W background normalisation (a subdominant poorly 

constrained BKG)
•Task : given a pseudo-experiment with given signal strength, 
provide a Confidence Interval
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Fair Universe HiggsML uncertainty challenge

One « event »  ( 1011 events per year)

10450000 combinations

l±

M ET

h

±

possible jet (leading)

possible jet 
(sub-leading)

Features provided

DER_mass_trans_met_lep
 DER_mass_vis 
 DER_pt_h 
 DER_deltaeta_jet_jet
 DER_mass_jet_jet
 DER_prodeta_jet_jet
DER_deltar_tau_lep 
 DER_pt_tot 
 DER_sum_pt 
 DER_pt_ratio_lep_tau 
 DER_met_phi_centrality 
 DER_lep_eta_centrality

PRI_had_pt 
 PRI_had_eta 
 PRI_had_phi 
 PRI_lep_pt 
 PRI_lep_eta 
 PRI_lep_phi 
 PRI_met 
 PRI_met_phi 
 PRI_met_sumet
 PRI_jet_num 
 PRI_jet_leading_pt 
 PRI_jet_leading_eta 
 PRI_jet_leading_phi 
 PRI_jet_subleading_pt 
 PRI_jet_subleading_eta 
 PRI_jet_subleading_phi 
 PRI_jet_all_pt 

Inference

Systematic uncertainties
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LBNL Berkeley, University of Washington, IJCLab-Orsay, ChaLearn
Wahid Bhimji, Paolo Calafiura, Ragansu Chakkappai, Yuan-Tang Chou, 
Sascha Diefenbacher, Steven Farrell, Aishik Ghosh, Isabelle Guyon, Chris 
Harris, Shih-Chieh Hsu, Elham Khoda, Benjamin Nachman, Benjamin Thorne, 
Peter Nugent, Mathis Reymond, David Rousseau, Ihsan Ullah, Daniel Whiteson
Contact : rousseau@ijclab.in2p3.fr

•a major new scientific competition on 
measuring Higgs cross-section,

• taking into account/minimizing impact 
from modelisation systematics

• winner to provide a narrow confidence 
interval with good coverage

•on Codabench platform with NERSC 
back-end
• to run June-Sep 2024
•applying for NeurIPS 2024 competition
• to be announced on usual :
lhc-machinelearning-wg@cern.ch
•a cosmology challenge (weak-lensing) is 
also in the pipeline

score == <CI length> x coverage penalisation

Classifier f

X

✓f

f(X; ✓f )

Lf (✓f )

...

Adversary r

�1(f(X; ✓f ); ✓r)

�2(f(X; ✓f ); ✓r)

. . .

✓r

...

Z

p✓r (Z|f(X; ✓f ))

P(�1, �2, . . . )

Lr(✓f , ✓r)

1

coverage

C
ov

er
ag

e 
pe

na
lis

at
io

n

*codabench a rewrite of codalab, used for TrackML competition

µ==signal strength (1 if signal=expected Standard Mode)l

http://opendata.cern.ch/record/328
mailto:lhc-machinelearning-wg@cern.ch

