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Simulate data on the star tree.
Is marginal posterior on topology uniform?
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Marginal posterior uniform?
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1 site sampled in black
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Reversible-jump MCMC

Green 1995

« Used when the complexity of the model changes
during an MCMC analysis

- Requires inventing proposal mechanisms ("moves")
that change the dimension of the model

more complex models have higher dimension
(i.e. more parameters)
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Delete-edge Proposal

Edge deleted,
creating a new
polytomy
1
Y

Asterisks (%)
internal edges to delete; one 2
of these is chosen at random =

D

Deleting an edge reduces the dimension of the model because it
removes one parameter (an edge length) from the model.

Lewis, Holder, and Holsinger 2005
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Open circles indicate
existing polytomies that
could be reduced in size by Add—edge PrOposal
adding an internal edge;
one of these

polytomies is

chosen at

random, and an

internal edge

added that

sequesters a

random subset of

the taxa involved

in the polytomy

Adding an edge increases
the complexity of the model:
it adds one parameter (an
edge length) to the model.
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Priors: tree topologies

A: :C A: :B A: :B
B D C D D C
1 1 1
3 3 3

Usually, every possible tree topology is given
equal prior probability in a Bayesian analysis
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Priors: tree topologies

Standard prior is not really flat if polytomies are considered.

1 1 O
3 3 3
A: :C A: :B A: :B A><B
B D C D D C D C
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4 4 4

A “polytomy prior” allows trees containing polytomies to
receive some posterior support.
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Fair Coin Analogy

The phylogenetic problem is analogous to a coin
flipping problem in which the only hypotheses
considered are tail biased or head biased, and the
hypothesis fair coin is giyen zero prior probability

Tail biased Head biased

1.0
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Two cases where
the posterior split
probabilities did
not agree with ML
bootstrap
proportions. In
both of these
cases, short edge
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