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                    Abstract
Principal component analysis is a widely used method for the dimensionality reduction of a given data set in a high-dimensional Euclidean space. Here we define and analyze two analogues of principal component analysis in the setting of tropical geometry. In one approach, we study the Stiefel tropical linear space of fixed dimension closest to the data points in the tropical projective torus; in the other approach, we consider the tropical polytope with a fixed number of vertices closest to the data points. We then give approximative algorithms for both approaches and apply them to phylogenetics, testing the methods on simulated phylogenetic data and on an empirical dataset of Apicomplexa genomes.
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                    Notes
	Our software for all computations can be downloaded at http://polytopes.net/computations/tropicalPCA/.


	A more detailed tutorial for how to use Mesquite to generate data can be accessed at https://www.youtube.com/watch?v=94tXmA4ods4&t=238s. We followed the same simulation steps and parameter settings as in this video.


	In keeping with the format of Mesquite Maddison and Maddison (2017), leaves of the species tree are rendered as capital letters. Tree topologies of all projected points can be found in the supplement at http://polytopes.net/computations/tropicalPCA/.
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