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Using algebraic geometry and optimization software, we present a new method for phylogenetic quartet reconstruction.

Representing tree topologies as varieties and genetic data as points, we determine how well the data fits a Markov

model on the associated tree topology by minimizing the distance from the point to the variety. We implement this

for the heterogeneous Jukes-Cantor, Kimura 2- and 3-parameter, and general Markov models of evolution. The Kimura

3-parameter model is most accurate on data simulated under the same model. We see that the Jukes-Cantor model is

almost as accurate, even with model misspecification on all data, and is by far the fastest. (Received September 22, 2015)
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