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Demographic history 
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Knowles 2009 ARES



Coalescence and Demography 
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Estável

Expansão Contração
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Demografia e selecção
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Tajima’s D
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The difference between two estimates of , divided by an 
estimate of the standard deviation of that difference.

•Negative values indicate positive selection or population 
growth (excess of rare variants).

•Positive values indicate population decline 
(sometimes)(excess of intermediate frequency variants).
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Selection

tempo
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Bottleneck
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Demography and Selection 
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Didelot et. al 2021 MBE
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Fu’s Fs test

Large negative values of Fs will be taken as evidence of expansion  
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Diversidade haplotipica

Diverisidade Haplotipica (h): 
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Diversidade haplotipica
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Diversidade nucleotidica

Diversidade nucleotidica (): 
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Diversidade haplotipica e Diversidade nucleotidica
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Mismatch distribution
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Mismatch distribution
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Mismatch distribution
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Mismatch distribution
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Mismatch distribution
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Mismatch distribution
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Mismatch distribution

Mutational time/ 
estimator of the time to the expansion 

N1

N0
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Mismatch distribution
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Timing of the demographic expansion
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Test on the expansion model
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Raggedness Index
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Spatial Expansion
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Spatial Expansion
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Spatial Expansion
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Mismatch distribution
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Mismatch distribution
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Summary statistics and tests



Bayesian Skyline Plots
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Didelot et. al 2021 MBE

Bayesian Coalescent Approaches: Methods like Bayesian skyline plots 
are part of a broader category of Bayesian coalescent methods. Other 
methods include Bayesian Skygrid and Bayesian Skyride, which also aim to 
estimate changes in population size over time.
Extended Bayesian Skyline Plot (EBSP): This is an extension of the 
skyline plot that allows for more flexible demographic models. It may be 
useful when populations have complex demographic histories.
Sequentially Markov Coalescent (SMC) methods: These methods are 
designed for efficient inference of demographic history and genealogy. SMC 
methods, such as SMC' or MSMC, use sequential importance sampling to 
estimate population size changes over time.

•Approximate Bayesian Computation (ABC): ABC is a method that 
doesn't rely on explicit likelihood calculations. Instead, it simulates data 
under different models and compares the simulated data to the observed 
data. ABC has been used in population genetics for demographic inference



Bayesian Skyline Plots
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Reconstructing demographic history from a sequence 
alignment involves two distinguishable and separable steps:

(i) estimating the genealogy from the sequence data  

(ii) estimating the population history based on the 
genealogy. 



Bayesian Skyline Plots
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Ho & Shapiro 2011 MolEco



Bayesian Skyline Plots
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Ho & Shapiro 2011 MolEco



Bayesian Skyline Plots
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Ho & Shapiro 2011 MolEco



Bayesian Skyline Plots
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Ho & Shapiro 2011 MolEco



Bayesian Skyline Plots
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Ho & Shapiro 2011 MolEco



Bayesian Skyline Plots
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Ho & Shapiro 2011 MolEco



Dated phylogenies 
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Didelot et. al 2021 MBE



Dated phylogenies 
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Didelot et. al 2021 MBE



Dated phylogenies 
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Didelot et. al 2021 MBE



Dated phylogenies 

42Octávio S. Paulo – FEM 42

Didelot et. al 2021 MBE



Dated phylogenies 
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Didelot et. al 2021 MBE



Bayesian Skyline Plots
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Ho & Shapiro 2011 MolEco
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Iberia
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Iberia
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Iberia
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Iberia
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Iberia
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Iberia
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Iberia
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Bayesian Skyline Plots
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Bayesian Skyline Plots
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Bayesian Skyline Plots
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Bayesian Skyline Plots
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Haplotype Diversity and Nucleotide Diversity
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Mismatch distribution
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Mismatch distribution
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Neutrality Tests
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Bayesian Skyline Plots
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Bayesian Skyline Plots
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Bayesian Skyline Plots
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MSMC 
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Starway Plot 2
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Starway Plot 2
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