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• Likelihood (normally Gaussian) : 

• Prior:  

 Usually uniform or Gaussian 

• Posterior of : 

π(θ)

θ

p(θ |yexp) ∝ ℒ(yexp |θ)π(θ)

Intra-model uncertainties
• Emulator +Monte-Carlo sampling 
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Inter-model uncertainty 
• Model comparison (determine the weighting factor  of each model)

• Model selection: identify the best model with the largest 

• Model averaging: averaging model predictions by  

• Frequentist model comparison 

• Akira’s information criterion (AIC) :  
      

• Bayesian information criterion (BIC): 

•   or     

（ only information at the optimal value that maximizes likelihood)

ωi

ωi

𝒪MA =
∑i 𝒪iωi

∑i ωi

AIC = − 2 ln(ℒmax) + 2k

BIC = − 2 ln(ℒmax) + k ln N

ωi = exp(−
1
2

AIC) ωi = exp(−
1
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BIC)
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: number of model parameters 

: number of data points.


k
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• Model Selection and Multimodel Inference: 
A Practical InformationTheoretic Approach 
by Burnham & Anderson

• Udo von Toussaint, Rev. Mod. Phys. 83, 943 (2011)



Bayesian model averaging 
• Weight/probability of each model: 

• Evidence:

ωi = p (ℳi ∣ y) =
p (y ∣ 𝓜i)π (𝓜i)

∑ p (y ∣ 𝓜ℓ) π (ℳℓ)

p (y ∣ 𝓜i) = ∫ ℒ (y ∣ θ, ℳi)π (θ ∣ ℳi) dθ
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A new home work? 
• Three parameter  ,  and .    (

• Generate 50 ( Needs to be tested) training points 

• Calculate the selected observables:  
CI proton  rapidity distribution… ??

• Bayesian inference:  

K0 m* η σ*NN = σNN(1 − ηρ/ρ0)

v1, v2,
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Ashton et al., Nat Rev Methods Primers 2, 39 (2022)


