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Abstract

Tropically convex sets arise in tropical geometry which is the piecewise-linear analogue to
classical mathematics where addition and multiplication are replaced by the maximum func-
tion and addition, respectively. Tropically convex sets are present in problems throughout
operations research in the areas of optimization, extreme value statistics and causal infer-
ence, game theory, and phylogenetics. However, conducting the statistical analysis over
tropically convex sets can be challenging because the associated probability distributions
are of high-dimension, complex, and often analytically intractable. To better understand
data defined over tropically convex sets we employ a Markov Chain Monte Carlo (MCMC)
method called a tropical Hit-and-Run (HAR) sampler which simulates a desired target
distribution by constructing an ergodic Markov chain where the stationary and target dis-
tributions are the same. While the application of HAR samplers to sets in Euclidean space
is well studied, little research has been conducted focusing on applying HAR samplers to
tropically convex sets. We consider the application of the HAR sampler to sample uniformly
from a tropical polytope representing a tropically convex set as well as obtaining volume
estimates of the same tropical polytope by constructing and sampling from a minimum
enclosing tropical ball.
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