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Bayesian Inference of Phylogenies

Prior:   H1  e   H2    3:2

    2/1|Prob/|Prob 21 HDHD
Likelihood ratio

Posterior probability:  3/2*1/2=3/4     

H1 e H2    3:4      Agora a hipótese H1 é menos provável do que era 
no prior e H2 passou a ser a hipótese mais 
provavel

Data

Resultados, dados favorecem a hipótese H2



Octavio Paulo  - Filogenética 2

Bayesian Inference
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Bayesian Inference
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Bayesian Inference
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Bayesian Inference
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Acceptance ratio
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Bayesian Inference
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Bayesian Inference



Octavio Paulo  - Filogenética 9

Iterative search strategy - Markov chain Monte Carlo
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Iterative search strategy - Markov chain Monte Carlo



Octavio Paulo  - Filogenética 11

tree 1 tree 2 tree 3

always accept

accept sometimes

1. Start at an arbitrary point 

2. Make a small random move

3. Calculate height ratio (r) of new state to old state:

1. r > 1 -> new state accepted

2. r < 1 -> new state accepted with probability r. If new state 
not accepted, stay in the old state

4. Go to step 2

Markov chain Monte Carlo

The proportion of time the 
MCMC procedure samples 
from a particular parameter 
region is an estimate of that 
region’s posterior 
probability density

1

2b

2a

20 % 48 % 32 %
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Burn-in and stationarity

burn-in

stationary phase sampled with thinning
(rapid mixing essential)
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cold chain

heated chain

Metropolis-
coupled 
Markov chain 
Monte Carlo

a. k. a.

MCMCMC

a. k. a.

(MC)3
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cold chain

hot chain
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cold chain

hot chain
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cold chain

hot chain
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unsuccessful swap

cold chain

hot chain
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cold chain

hot chain
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cold chain

hot chain
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cold chain

hot chain

successful swap
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cold chain

hot chain



Octavio Paulo  - Filogenética 22

cold chain

hot chain
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cold chain

hot chain

successful swap
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cold chain

hot chain
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Burn-in and stationarity

burn-in

stationary phase sampled with thinning
(rapid mixing essential)
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Bayesian Inference


