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Goals and Setting Identifiability Issues

Goals u+ 8o
» Detect environmental shifts that occurred in the past. 51 '
> Explain the observed trait distribution, 5y — 81 61 5, f 55 51
while accounting for phylogenetic correlations. :
Data P01 p+02 p+901 (402
» Measure of one quantitative trait for a set of related extant species. All these shifts allocations give the same tips distribution (under a BM). The two on the right are

» A phylogenetic tree, time-calibrated and ultrametric. parsimonious, they are said to be equivalent. We discard the two on the left as over-parametrized.

Model Parsimony and Equivalence Classes

;\ Find one solution : Existing Dynamic Programming algorithms (Fitch, Sankoff) [3].
R . Enumerate on equivalent class: New recursive algorithm (implemented in R).
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dW(t) = odB(t) ime dW(t) = ofA(t) — Vt{rant)]dt + odB(t) distribution (under an OU).

BM Shifts in the mean. OU Shifts in the optimal value. Number of Models with K shifts

Incomplete Data Point of View No Homoplasy: 1 shift = 1 new color. .
Proposition: K shifts <= K 4 1 colors.
X;| Xpa(j) ~ N qiXpag) + 1 + S; Z {7« = bj}dx, 0'j2 SE' = {Parsimonious allocations of K shifts} /~
. Sy’ ~ {Coloring of tips in K + 1 colors} o
EM Algorithm Maximize Eg[log pe(Z,Y) | Y]. Proposition:
E step "Upward-Downward™ Algorithm. > SKP" < (m"';_l). It depends on the topology of the tree.
M step OU: increase objective function (GM). > For a binary tree: |SP!| = (2n—£—K).

Initialization LASSO regression.
Model Selection on K (a known)

Linear Regression Point of View
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T T e Conclusion and Perspectives
d ‘ A general statistical framework for trait evolution models with

Scores for an OU simulated on a fixed random tree with 256 taxa, one parameter varying at a time.

unconstrained shifts on ultrametric trees.

» R codes available on GitHub.
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