Phylogenetic likelihood computed using Felsenstein's algorithm Sampling the posterior distribution using MCMC (BEAST, BEAST2) Tree models both parametric (SIRlike) and nonparametric (sky* models)

Other data sources can be integrated (spatial information, antigenic assays, case counts,…) 

Continuoustime stochastic process (T n

King (t), t ≥ 0) starts out at n lineages Each pair of lineages coalesces at rate 1, independently of other pairs Variable population size can affect the coalescence process (lower population leads to faster coalescence) Likelihood of a tree given effective population size: 

L(T |N e ) = ∏ i ( i 2 ) N e (t i ) exp ( - ∫ t i+1 t i ( i 2 ) N e (t
λ p,k = ∫ 1 0 x k-2 (1 -x) p-k Λ(dx).
Allows for nonbinary coalescence events Particular cases :

Λ = δ 0 (Kingman coalescent), Λ = δ 1 (starshaped coalescent) and Λ = 1 [0,1] (x)dx (BolthausenSznitman coalescent)
Here, oneparameter family : 

Λ(dx) = x 1-α (1 -x) α-1 dx, α ∈ (0, 2]

  Given ν i , the infective individual i transmits the infection to Z i susceptibles, with Z i distributed as Po(ν i ) For a given R 0 , k parameter measures the propension to have superspreading individuals appear High potential (SARS, measles,…) : k < 1 Low potential (controlled infections) : k > 1
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i contagion potential of individual i, distributed as Gamma(R 0 /k, k)

Likelihood of a tree given effective population size:

ML estimate of effective population size, assumed to be constant over intercoalescent events

Allows to estimate α ∈ (0, 2] for a given tree Validation through simulation of 1, 000 trees with α = 1.2, 1.5 and 1.8