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Phylogenetic Comparative Methods

Callithrix jacchus
Callithrix penicillata
Callithrix kuhlii
Callithrix aurita
Mico humeralifer
Mico chrysoleucus
Mico argentatus
Cebuella pygmaea
Callimico goeldii
Leontopithecus chrysomelas
Leontopithecus rosalia
Saguinus bicolor
Saguinus midas
Saguinus mystax
Saguinus fuscicollis
Aotus azarae
Aotus nigriceps
Cebus apella
Cebus robustus
Cebus albifrons
Cebus capucinus
Saimiri sciureus
Saimiri boliviensis
Ateles geoffroyi
Ateles marginatus
Ateles paniscus
Ateles chamek
Brachyteles hypoxanthus
Brachyteles arachnoides
Lagothrix lagotricha
Alouatta macconnelli
Alouatta seniculus
Alouatta caraya
Alouatta belzebul
Alouatta guariba
Alouatta palliata
Alouatta pigra
Cacajao calvus
Cacajao melanocephalus
Chiropotes satanas
Chiropotes chiropotes
Pithecia monachus
Pithecia irrorata
Pithecia pithecia
Callicebus moloch
Callicebus brunneus
Callicebus donacophilus
Callicebus personatus

Cranial size (log CS)

t1/2 = 19.9% t1/2 = 19.9% t1/2 = 131.6% t1/2 = 28.6%

Aristide et al. (2018)

Dellicour et al. (2017)

Vrancken et al. (2015)

• Various time scales: Myr – decade.

• Various traits: morpho, geo, viral.

Question: Trait dynamics for an evolving organism ?
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BM on a Tree
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Variance: Cov [Y4;Y5] = σ2 × V45 shared evolution time

Multivariate: Cov [Y4k ;Y5l ] = Rkl × V45

Distribution: Y ∼MN (1nµT ,V,R) matrix normal
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Multivariate OU Modeling
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(1 − e−αt)βt1 2 = ln(2) α dXt = A[β − Xt ] d t + Σ dBt

A Diagonal
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Diagonalizable in R
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Distribution on a Tree: Still Gaussian. No nice Kronecker product.
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Research Problems

A Flexible Bayesian Framework to Study Viral Trait Evolution

Sampling in constrained space

• Variance R, selection strength A.

Likelihood Computation

• One post-order traversal of the tree.

Gradient Computation: HMC

• One pre-order traversal of the tree.
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