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Goals and Setting Incomplete Data Point of View

Goals

» Detect environmental shifts that occurred in the past.
» Account for phylogenetic and process correlations.

Data
» Measure of several quantitative traits for a set of related extant species.
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Maximize

EM Algorithm Collog po(Z,Y) | Y]
E step “Upward-Downward” Algorithm (with missing data).
M step
Initialization

— C++
Explicit formulas.

LASSO regression.

» A phylogenetic tree, time-calibrated and ultrametric.

Linear Regression Point of View
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BM Shifts in the mean. OU Shifts in the optimal value. s\l 1 1 -1

OU < BM [5,6] Model Selection on K (a known)
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New World Monkeys: Brain Shape

Multivariate: Assumptions
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dW(t) = A[B(t) — W(t)]dt + ZdB(t) ﬁ —= = =
» All traits shift at the same time. : [—= = =
» Previous works: independent traits. A and 2 diagonal. — £1ou = i =
> Pre-processing pPCA 7 4, = - — :
» This work: correlated traits. scOU: scalar A, full 2. :':.:_ :_ 5_
— Re-scaling of the tree. — PhylogeneticEM o r =
pPCA is Biased (BM with shifts) — ___'E > =
BM Wlth Shlfts Y ™~ MN(a7 C7 R) bo_ ng&a/ - o3 | 1 Cwort (micdle) "
a#1l,u’ Expectation Matrix (n X p) AL T e R
C= [tijllﬁiajﬁn ree Correlations (n X n) Right: PhyloeneticEM. Left: Habitats.
R=X'X Traits Correlations (p X p)

S1as:
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Between group variance

Simulations on 160 taxa
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Conclusion and Perspectives

I A general statistical framework for trait evolution models with
Trait Conelaton () Seaing Factor 1 0.4 e 1204 unconstrained shifts on ultrametric trees.

» Perspectives:
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