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Abstract:
We study how to model and handle dependent stochastic travel times (speeds) in two-stage stochastic vehicle routing problems. The first stage is to pick a
set of routes for a set of vehicles. The second stage is to follow these routes, taking properly care of the realized speeds. Contrary to existing literature, we
allow these speeds to be stochastically dependent in time and space, that is, the speed on one link in one period will be correlated to speeds on the same
link in nearby time periods, as well as speeds on neighboring links in the same time period. Hence we are handling a very high-dimensional dependent
random vector. We discuss how such vehicle routing problems should be modeled in time and space, how the random vector can be represented, and how
scenarios (discretizations) can meaningfully be generated to be used in a stochastic program. Our largest cases have over 25,000 dependent random
variables. Our methodology is applicable also to other cases of high-dimensional dependent random variables.
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