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RNNI space with 4 taxa

- Rank moves - single edges
- NNI moves — double edges




Convergence of Markov chain Monte Carlo

- In theory MCMC converges to the target distribution asymptotically
- Consider: convergence = indistinguishable samples form independent runs

- Phylogenetics rule of thumb for effective sample size (ESS):
ESS < 100 is bad
ESS > 100 is okay
ESS > 200 is converged

INOTE: ESS is only for continuous parameter traces
— No one is checking the trees!

The ASM package automates best practises and adds tree space based diagnosis



Use the RNNI space to define a convergence
diagnostic:
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Summary/Consensus/Mean tree

Trees are now only topologies
Tractable tree distribution:

- A simple example would be a MCMC sample

- Here we use: Conditional clade distributions (CCDs)
We want an accurate representation of the posterior
Use a MCMC sample to generate a CCD



CCD graph & CCD1

B Based on observed clade splits

sampled trees

ﬁ_é 5

o)
D E A B CDE

o)
ABCED

ABCDE
ABC | DE ABCD | E ABCE | D|
ABCE

ABC I E




CCD graph & CCDI1

B Based on observed clade splits

sampled trees
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CCD graph & CCD1

B Based on observed clade splits

sampled trees
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CCD graph & CCD1

B Based on observed clade splits

sampled trees
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CCD graph & CCD1

B Based on observed clade splits

sampled trees
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Accuracy of CCD MAP trees

Mean distance to truth vs. Sample Size for Different Estimators
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e Check trees for convergence!
e Don’t use the MCC tree!

ASM package

"An automated convergence diagnostic
for phylogenetic MCMC analyses."
IEEE/ACM Transactions on
Computational Biology and
Bioinformatics (2024)

Thank you!

CCD package

"Accurate Bayesian phylogenetic point
estimation using a tree distribution
parameterized by clade probabilities." PLOS

Computational Biology (2025) y



