Improving vehicle routing by learning demand uncertainties from historic data: a case study
[bookmark: _GoBack]VRPs have already been widely studied in literature, but the inclusion of uncertainty in it is still less studied. Stochastic problems assume that only a probability distribution is known on the uncertain parameters. This study focuses on the VRP with time windows and stochastic demands, based on a real-life problem faced by a 3PL. Specified quantities often deviate between the actual quantities when arriving at the customer, which makes it difficult to make a reliable planning. Stochastic demands can lead to inefficient use of vehicle capacity or to capacity shortages, leading to costly corrective actions when executing planned collection routes. A two-stage stochastic programming with recourse method is applied to model the problem, with the aim to minimize total expected costs. At a route failure, a detour to depot recourse policy is used. When a failure occurs, the vehicle returns to the depot to unload. Afterwards, it resumes its route as planned. This study extends the state of the art by including the effect of expected violations of time windows, maximum route duration and other time-related constraints into the recourse cost function. An iterated local search algorithm is proposed to solve the problem. Different learning techniques are compared to estimate the probabilities of failure at every customer in a route from real-life historic data. Experimental results demonstrate that in general, total costs can be reduced when making use of the two-stage approach.

