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Fit versus
Prediction
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complex models
simple models
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Model dimensions

1-parameter model: 2.83
2-parameter model: 2.00

3-parameter model: 0.00
Paul O. Lewis ~Phylogenetics, Spring 2024



Model dimensions

gratuitous complexity
Paul O. Lewis ~Phylogenetics, Spring 2024 Colinearity
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Edge lengths
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Markov Models
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JC69 Transition Probability
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JC69 Transition Probability

Paul O. Lewis ~Phylogenetic!, Spring 2024 TT is different 13



JC69 model assumptions

equal frequencies
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edge length in tree
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Equilibrium Frequencies
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Equilibrium Frequencies
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Equilibrium Frequencies
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JC69 Distance Formula
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“Transition/transversion ratio” vs.
“transition/transversion rate ratio”

Possible transitions: Possible transversions:

E[No. transitions]

E[No. transversions] -

Paul O. Lewis ~Phylogenetics, Spring 2024
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F81 rate matrix 4 pammebers

,3 Felsenstein, J. 1981. Evolutionary trees from DNA sequences: a maximum
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HKY85 rate matrix ¢ paamefes
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F84 vs. HKY85
F84 model:

U rate of process generating all types of substitutions
KU rate of process generating only transitions
Becomes F81 model if k=0

HKY85 model:

¢ rate of process generating only transversions
KR rate of process generating only transitions
Becomes F81 model if k = 1

F84 first used in Joe Felsenstein's PHYLIP in 1984
Paul O. Lewis ~Phylogenetics, Spring 2024 F84 published by Kishino & Hasegawa (1989) 24
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Other kinds of models
(we'll get to some of these later)

- Amino acid substitution models

« Codon models

« Secondary structure models
 |Insertion/deletion models

» Relaxed molecular clock models

- Correlated evolution models

 Discrete morphological character models

« Brownian motion models for continuous traits

Paul O. Lewis ~Phylogenetics, Spring 2024 26
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