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Abstract: Travel time prediction on a given route is of key importance in modern
mapping services. They are also complex geospatial inputs required for
ridesharing platforms. For example, carpool matching methods require accurate
predictions of the time required to travel between any two locations in the road
network. We conduct the first theoretical analysis on the statistical efficiency of
travel time prediction methods. Our main focus is to compare the segment-based
approaches versus the route-based approaches that are commonly used in the
literature and practice, yet not well understood from a theoretical lens. Under a
Bayesian setting with general priors, we characterize the optimal estimator and
compare their efficiencies under both finite-sample and asymptotic settings. We
supplement our analysis with real data from a major ride-hailing platform.
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