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Solution – Exercise 3

• Analytical application of Neyman-Pearson lemma 
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à 35.2σ

à 29.4σ

'per-event signal purity
according to model(y,z)’

à Note design choice to cut only
on model f(y,z) with NP-lemma

à Can use f(x) to measure
remaining background 
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à 35.2σ

à 29.4σ

'per-event signal purity
according to model(y,z)’

à 8.9σ

30.7σ

‘not using prediction of
event ratio over LLR cut’

NB: Feature!  



(Preview to day 3) à Can also split in >>2 regions  

• In that case only exploit variation in purity, not distribution of LLR/BDT
à Analysis insensitive to mismodelling of LLR/BDT distribution!
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Joint PDF for 
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// Construct template model
w.factory("SUM::fit_template(prod(Nsig[30,0,100],frac[1])*sig1,

Nbkg[1000,0,10000]*bkg1)") ;

// Construct joint model from template clones
w.factory("SIMCLONE::fitmodel(fit_template,

$SplitParam({Nbkg,frac},bdtBin))") ;
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• Normalized Exponential p.d.f

• Negative log-Likelihood (1 event)

• Negative log-Likelihood (N events)

• ML estimator for N events

Wouter Verkerke, NIKHEF

Solution – Exercise 6 
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• Analytical vs numeric calculation
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Solution – Exercise 6 
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= 𝑥 τ = 1.28063

Agreement MINUIT/analytical within ~10-5 relative precision
Default MINUIT numerical precision (EDM 10-3) ~4% of error à 5x10-3


