
Bayesian Model 
Comparison applied to 

COVID 19
Pablo Lemos, Constantina Nicolaou, Ben Henghes, Ofer 

Lahav

Where Earth Meets the Sky — 28/05/2021

p.lemos@sussex.ac.uk

mailto:p.lemos@sussex.ac.uk


Bayes’ Theorem

P(A |B) =
P(B |A)P(A)

P(B)



• θ: Parameters 

• D: Data 

• M: Model

Bayes’ Theorem



Model comparison

Given data D, and two models M1 and M2, which model is 
preferred by my data?

P(M1 |D)
P(M2 |D)

P(D |M1)
P(D |M2)

⋅
P(M1)
P(M2)

P(M1 |D)
P(M2 |D)

=
𝒵1

𝒵2



Occam’s razor



How much dark energy? How much dark matter?

How fast does it expand?



Bayes’ Theorem

∫ dθ𝒫 = 1 𝒵 = ∫ dθ ℒ ⋅ Π



Nested Sampling

𝒵 = ∫ dθ ℒ ⋅ Π



Cobaya

https://cobaya.readthedocs.io/en/latest/



Application to COVID19
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