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Uncertainty Quantification Metrics
• Alternative Idea: Quantile score:

• Method should return interval 


• Corresponds to central 68% quantile of likelihood function

• Also corresponds to interval defined by 1 standard deviation (under 

Gaussian uncertainty assumption)

• Interval can also be defined with Bayesian methods that output a 

posterior

[μ16, μ84]
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Uncertainty Quantification Metrics
• For N test sets and predicted 

• Calculate fraction of times interval contains  to get coverage c:




• Calculate average interval width w: 

  


• Combine both values for score s: 

[μ16, μ84]i, i ∈ [0,N]
μtrue

c =
1
N

N

∑
i=0

1 if(μtrue,i ∈ [μ84 − μ16]i)

w =
1
N

N

∑
i=0

μ84,i − μ16,i

s = w f(c)
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Uncertainty Quantification Metrics
• Combine both values for score  

• Scaling function :


• Ideal coverage: 0.68 (68% interval)

•  around 


• Power scaling outside of 


• Stricter penalty for undershooting 

s = w f(c)
f

f = 1 c = 0.68
c = 0.68
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• Combine both values for score  

• Scaling function :


• Uncertainty for the coverage assumes 
binomial error on coverage value distr.


• For perfect coverage: perfect score 95% 
of the time, good score 99% of the time

s = w f(c)
f
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Uncertainty Quantification Metrics
−2σ68 2σ68 3σ68−3σ68

2

1
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Uncertainty Quantification Metrics
• Larger N_test: smaller ‘good’ range
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Uncertainty Quantification Metrics
• 3 remaining problems with :


1. Scores can become very large

2. Lower scores winning is unintuitive 
      


3. Methods that return  always win, 
   since    
        
    choose  significantly smaller than                      
    minimal width  in the challenge

s = w f(c)

s = − ln[w f(c)]
μ16 = μ84

w = 0 s = inf
s = − ln[(w + ϵ) f(c)]

ϵ
ϵ = 10−3
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Example: Sysaware Templates
• Train classifier on signal vs. background

• Define template histograms for signal and for background

• Apply same network to test set 

• Perform Bin-wise NLL calculation to determine μ
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Example: Sysaware Templates
• Train classifier on signal vs. background
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Example: Sysaware Templates
• Perform Bin-wise NLL calculation to determine μ
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Example: Sysaware Templates
• Sysaware 

modification: train 
network conditional 
on TES


• Generate template 
for each TES value


• Perform fit to both 
TES and μ
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Example: Sysaware Templates
• Interval from binned NLL values:

• Polynomial fit to NLL

• Analytically calculate crossover point with NLL-min(NLL)=0.5
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Example: Sysaware Templates


