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Uses of simulation in phylogenetics
• Investigate effects of 

violating the assumptions of 
models

Felsenstein (1978)

Huelsenbeck and Hillis (1993)
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Uses of simulation in phylogenetics
• Test hypotheses
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Bat monophyly test: background
• Most phylogenetic studies concluded bats 

monophyletic (microbats and megabats together)

• Pettigrew argued megabats related instead to 

primates (megabats were “flying primates”)

• Pettigrew: apparent monophyly is an artifact: high AT 

composition of all bats leads to “base compositional 
attraction”


• Test by simulating data under null (flying primate) 
hypothesis (assuming strong AT bias in bat lineages) 
and see how often bat monophyly occurs in 
phylogenetic analyses

9
Pettigrew (1991)
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Base-compositional attraction

10

A

A

not A

Probability both lineages 

converge on A under JC69 model

not A
joint prob. approx. 0.001 if v1 = v2 = 0.1

JC69 model applies to entire tree
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Base-compositional attraction

11

A

A

not A

Probability both lineages 

converge on A under F81 model

with high A+T bias and non-
stationarity

not A joint prob. approx. 0.003 if v1 = v2 = 0.1

and 𝜋A = 𝜋T = 0.4, 𝜋C = 𝜋G = 0.1

JC69 model applies to black lineages only
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Bat monophyly example

12Van Den Bussche et al. (1998)

Megabats

Microbats Bats

70.22 log units b
etter

Null hypothesis Alternative hypothesis (ML tree)
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Bat monophyly example

maximum 
AT% for any 
gene studied

was 62.7%


