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Most common evolutionary models

General Markov model (GMM)

▶ π distribution at root: no constraints, 3 free parameters

▶ P: 12 free parameters per edge

▶ The most general model (assuming i.i.d)
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Most common evolutionary models

Jukes-Cantor model (JC69)

▶ π uniform distribution: πA = ... = πT = 0.25

▶ M: 1 free parameter per edge

A C G T

Mi =

A
C
G
T


ai bi bi bi
bi ai bi bi
bi bi ai bi
bi bi bi ai

 , ai + 3bi = 1



Most common evolutionary models

Kimura 3-parameter model (K81)
▶ π uniform distribution: πA = ... = πT = 0.25

▶ M: 3 free parameters per edge
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 , ai + bi + ci + di = 1

▶ Kimura 2-parameter (K80): bi = di (2 free parameters per
edge)



Most common evolutionary models

Strand symmetric model (SSM)

▶ π satisfies: πA = πT, πC = πG

▶ M: 6 free parameters per edge,
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Strand symmetry in a DNA molecule:

A–T
C–G
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