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Phylogenetic trees and edge lengths

A phylogenetic tree displays the relationships between species.
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Phylogenetic trees and edge lengths

A phylogenetic tree displays the relationships between species.

What edge lengths would different neutral models for speciation suggest?
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Neutral models

In a neutral model for speciation, each species is equally likely to split or die.

3/11



Neutral models

In a neutral model for speciation, each species is equally likely to split or die.

The speciation and/or death rate may change over time.

3/11



Neutral models

In a neutral model for speciation, each species is equally likely to split or die.

The speciation and/or death rate may change over time.

3/11



Neutral models

In a neutral model for speciation, each species is equally likely to split or die.

The speciation and/or death rate may change over time.

A

3/11



Neutral models

In a neutral model for speciation, each species is equally likely to split or die.

The speciation and/or death rate may change over time.

3/11



Neutral models

In a neutral model for speciation, each species is equally likely to split or die.

The speciation and/or death rate may change over time.

3/11



Neutral models

In a neutral model for speciation, each species is equally likely to split or die.

The speciation and/or death rate may change over time.

3/11



Neutral models

In a neutral model for speciation, each species is equally likely to split or die.

The speciation and/or death rate may change over time.

3/11



Neutral models

In a neutral model for speciation, each species is equally likely to split or die.

The speciation and/or death rate may change over time.

3/11



Neutral models

In a neutral model for speciation, each species is equally likely to split or die.

The speciation and/or death rate may change over time.

3/11



Neutral models

In a neutral model for speciation, each species is equally likely to split or die.

The speciation and/or death rate may change over time.

3/11



Yule model

Each species has a Exp( ) lifetime after which it gives birth to two new
species.
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Yule model

Each species has a Exp( ) lifetime after which it gives birth to two new
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Yule model

Each species has a Exp( ) lifetime after which it gives birth to two new
species.

The time between the K 1-th and the K-th speciation event is Exp( K ).

Coalescent setting: The time between the K 1-th and the k-th coalescent

event is Exp( I; ).
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CBP model (Aldous/Popovic 2005)

Critical branching process as a model for speciation and extinction.
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CBP model (Aldous/Popovic 2005)

Critical branching process as a model for speciation and extinction.

Each species has a Exp( ) after which it speciates or dies with equal proba-
bility.

Process is conditioned to have n present day species. =1.

lineage tree A,
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Our results for the speciation times

Let Aﬁ be the random variable “time of the k-th speciation event in Ap".
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Our results for the speciation times

Let Aﬁ be the random variable “time of the k-th speciation event in Ap".

Density for AK:
K 1X
fax(s) = B(@i;j)[h i+j 1(S) oh(S)]
i=0 j=0
where B(i;j)= "1 T ( 1)y it D 44 = =
] ) = i j i j+1 and Gm (S) = L = -
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Let Aﬁ be the random variable “time of the k-th speciation event in Ap".

Density for AK:
K 1xX
fak(s) = B(i;j)[oh i+j 1(S) on(9)]
i=0 j=0
here B(iri)= N 1 1 ¢ qynn i+j 1 - _sm 1
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Our results for the speciation times

Let Aﬁ be the random variable “time of the k-th speciation event in Ap".

Density for AK:
K 1X
fak(s) = B(i;j)[oh i+j 1(S) on(9)]
i=0 j=0
here B(iri)= N 1 1 ¢ qynn i+j 1 - _sm 1
where B(I;] ) = 7, j ( 1) — T Gl Om(S) = T+ s)m*L -
Conjecture:
1
E[(AR)™] = E[Af ']
1=0
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Comparison with other neutral models

We compare the expectation of the K-th speciation event under the CBP, the
Coalescent and the Yule model.
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Comparison with other neutral models
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Estimating the time of a speciation event

Given a phylogenetic tree without edge lengths with an interior node V.
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Given a phylogenetic tree without edge lengths with an interior node V.
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Edge lengths expectations
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