


𝛘𝟐 method XGBoost

efficiency purity eff*pur efficiency purity eff*pur

kaon 83.3% 62.4% 52.0% 70.3% 80.1% 56.7%
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Charged hadron ID
Worse performance compared to Xiaotian’s results

Need to check the reason, and if there is 
anything wrong in my codes.
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Charged hadron ID

Overall performance with Z→qq @91.2 GeV

New results
• Conditions a-e and h are applied.
• Set noLep WP.
• Use 𝜒2 method.
• Overall kaon efficiency = 89.9%
• Overall kaon purity = 85.9%
• eff*purity = 77.3%
• Close to Xiaotian’s result. 

o Difference caused by f, g, and potentially                                                              
statistical fluctuations.

• However there is nothing wrong in the            
XGBoost method. Therefore, its performance           
is worse.
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Efficiency in different phase space
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Efficiency * purity

Overall better performances with the 𝝌𝟐 method.
• The p / theta binning of the XGBoost model is not fine enough: Dndx feature changes very much with them.
• Too many unuseful features put in the model regarding distinguishment of charged hadrons. 
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XGBoost implemented in SW

In a new branch (XGBoost)
• https://code.ihep.ac.cn/glliu/FinalPIDSvc/-/tree/XGBoost?ref_type=heads
• The user interface is the same: SetCollections, MatchMuonHitsToTracks, Set WPs, LoadPFO, and 

GetType.
• Six WPs for leptons are provided: 50%, 70%, 90%, 98%, Best, noLep.
• For charged hadrons, the traditional 𝜒2 method is used.

Tests
• Kaili is using the new PID in JOI. Based on the confusion matrices and eff*purity, the results are much 

better than the 𝜒2 method.
• Shuo is checking if the 98% WP does give a 98% efficiency in Z→μμ.

https://code.ihep.ac.cn/glliu/FinalPIDSvc/-/tree/XGBoost?ref_type=heads
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Documentation

To well save our studies, and give hands-on instructions for 
newcomers, a git repository is created:
• https://code.ihep.ac.cn/glliu/CEPC_PhyPerf_Intro
• Composed of a few markdowns.

Convenience
• Online edit: click             and then                                           . 
• Markdown is better to be written or read than twiki or 

plain texts.
• Easy to track the history.
• Easy for cooperation editing.

I will begin to fill in more information.
• Some needs the help of others, especially Sample 

production.

https://code.ihep.ac.cn/glliu/CEPC_PhyPerf_Intro

