
Analysis Note Review for 
Background Estimation Strategy 

Comparison.
Each of these are at least in the pre-approval stage.

Exotica: EXO-20-011, EXO-21-019
SUSY: SUS-23-004, SUS-23-005, SUS-23-013, SUS-23-015, 

SUS-23-018



EXO-21-019  (AN-2019/233)

• Leptoquark search in final states with 2𝜇 + 1b + 1j.
• Published June 2024.
• They use a method similar to ours (:

• However, they take extra steps to account for variations of non-targeted 
backgrounds…



• Their SFs “R” range from 0.95 to 2.8 depending on jet multiplicity.

• They also take extra steps to vary non-targeted backgrounds by up to up to 
20% and confirm their SFs are not significantly changed (Appendix B). 



• They account for uncertainties related to this SF method in a similar fashion 
to our analysis:



EXO-20-011     (AN-2018-111)

• Search for heavy composite Majorana neutrino in 𝑒𝑒𝑞𝑞 and 𝜇𝜇𝑞𝑞 
final states.
• They initially use a similar BG estimation strategy similar to ours 

for their dominant BGs (sec. 5.1.2), but then use a simultaneous 
fit per convener recommendation (sec.5.1.3).



SUS-23-004    (AN-2020/061)
• SUSY search for mono-top jet in final state.
• It seems they use a SF method related to correcting efficiencies 

only related to top tagging because of their us of AK15 jets (See 
sections 6.6.1 and 6.6.3. for a description of their process)
• However, they ultimately use a simultaneous fit to estimate BG in

SR (in PAS):

• And in the AN section 10.3 on statistical methods:



SUS-23-005     (AN-2020/018)

• Search for light pseudoscalar Higgs in 𝜇𝜇𝜏𝜏 final states.
• They use a SF method to estimate their BGs in their 𝜏!𝐼𝐷 SF 

derivation because they are at 𝜏!  with 𝑝" = 10,20 𝐺𝑒𝑉 (Sec. 5).
• They use the exact prescription used by the Tau POG.
• They ultimately use purely data-driven methods for their actual 

signal region BG estimation. (Sec. 8)



SUS-23-013   (AN-2018/026)

• Search DM in association with a b-quark pair. 
• They’re BG estimation strategy involves deriving transfer factors in 

MC and data from CRs (Sec.7).
• A complex treatment of CR data and Bernstein polynomials are 

used to extract data TFs, which are treated as unconstrained 
nuisance parameters in the final SR fit.



SUS-23-015  (AN-2022/173)

• SUSY search in trilepton + jets final states.
•   They use 3-lepton CRs to estimate BGs. They use a data-driven 

approach to get “normalization factors,” and these are eventually 
used in a simulataneous fit (Sec. 6). 



• And in Sec. 9 regarding their fitting techniques:



SUS-23-018    (AN-2023/042)

• Search for DM in association with b-quark and lepton pairs.
• They use a simultaneous fit of CRs and SR



• It is noteworthy that a SUSY third gen. convener is a primary author on 
this search and it is stated in this AN that this is the recommended 
treatment according to the statistics committee:

• Statistics committee reccomnedations can be found here, though I 
couldn’t immediately identify one regarding simultaneous fits of CRs 
with SR.

https://twiki.cern.ch/twiki/bin/viewauth/CMS/StatisticsCommittee#Rec
ommendations_from_the_Committ 

https://twiki.cern.ch/twiki/bin/viewauth/CMS/StatisticsCommittee
https://twiki.cern.ch/twiki/bin/viewauth/CMS/StatisticsCommittee



