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Phylogenetic methods

• Parsimony
• Maximum likelihood
• Distance

Weighted parsimony

• Transistion/transversion ratio
• Codons

– 3rd base position
• Stem - loops

Phylogenetic trees
• Efficiency

– How fast is the method
• Power

– How much data is needed
• Consistency

– Will it converge to the correct answer given enough
data

• Robustness
– Will violations of the assumptions result in poor

estimates
• Falsifiability

– Will the method tell us when the assumptions are
violated

How do we search such a large tree space?
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Once we obtain a tree, how do
we check nearby trees for a

better fit?
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Maximum Likelihood
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One way to get the likelihood is to estimate them 
using Makov Chain Monte Carlo methods. 

-analogy to walking up hill.

Maximum Likelihood Red dots = “burn in” period.

Convergence = tested all of likelihood surface and found
maximum

 - example which did not converge (chain caught in local optima)

For an appropriately constructes
and adequately run Markov chain,

the proportion of the time any
tree is visited is a valid

approximation of the posterior
probability of that tree (= Bayes)

MC-Robot demo: How well do these methods
perform

• Simulate datasets.
• Estimate phylogeny using variety of

methods and models.
• Compare estimate to known answer.
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Is the branching order
significant?

• Bootstrap test for significance.
• Resample data with replacement
• Reconstruct phylogeneny
• Redo 100s of times
• Build consensus tree, bootstrap values are

percent on times that branch was recovered.

AAATCTGCTAGCATGCA
AAATCTGCTACCATGCAORIGINAL DATA

BOOTSTRAPPED DATA SETS

AAAAACCCGGCTCAGCA
AAAAACCCGGCTCAGCA

AATTTTTCCCCATTGCC
AATTTTTCCCCATTGCC

AATTTCCAAACCCCTCA
AATTTCCAAACCCCTCA

AATTTGCCCCCCCCAAA
AATTTGCCCCCCCCAAA

AAATCCCGGTACTTGCA
AAATCCCGGTACTTGCA

AATTGGAAGCCAAGGCA
AATTGGAACCCAAGGCA

AAAATCCCCCATGGGAA
AAAATCCGCCATGGGAA

AATTGGCACCCCAAAAC
AATTGGCAGGCCAAAAC

AAATTCTTCCTGGCAAA
AAATTCTTCCTGGCAAA

AAAATTTCCACCATTCA
AAAATTTCCAGGATTCA
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PAUP* demo


