Model selection for phylogenetic mixtures via linear invariants
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Abstract

Phylogenetic data comprise the aligned sequences of contemporary taxa. It is of main in-
terest in phylogenetic inference to estimate the parameters of the model: the underlying
relalationship depicted in the form of a phylogenetic tree and the continuous parameters,
that is the evolutionary distances between two consecutive nodes in the tree. In practice
the data usually arises from different tree topologies resulting in the mixed model for a
given alignment. The existing approaches require prior knowledge of the model in order
to perform the inference step. However, the model selection step calls for the input tree
as well. This contradictory argument questions the validity of the estimates. In addition,
none of the methods incorporates the inherent mixed nature of the data.

In this work we propose an approach for model fitting of algebraic models on m-tree mix-
tures. It is well known that the probabilities of patterns observed at the leaves satisfy
specific equalities if the tree evolves under certain models. Our model selection method is
based on non-phylogenetic linear invariants, that is linear equations on the joint distribution
at the leaves, that vanish on any mixture of the tree topologies under a given model.
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