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Distribution-Free Model for Ambulance Location Problem

with Ambiguous Demand
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6. Conclusion

This paper investigates an ambulance location problem with
ambiguity set of demand, in which the probability distribu-
tion of the uncertain demand is unknown. In such a data-
driven environment, only the mean and covariance demands
at emergency points are known. The problem is to determine
the base locations and the number of ambulances at each
base, aiming at minimizing the total cost associated with
locating bases and assigning ambulances. We propose a
distribution-free model with chance constraints. Then two
approximated MIP formulations with different approxima-
tion methods of chance constraints are proposed, which are
based on different ambiguity sets of the unknown probability
distribution. Numerical experiments on benchmarks and
120 randomly generated instances are conducted, and the
computational results show that the first approximated MIP
formulation is much conservative with overhigh system cost,
while the second approximated MIP formulation is more cost
saving with service level appropriately ensured.

In future research, we may consider the following relevant
issues. First, the uncertainty of driving time from a base to
an emergency point shall be analysed. Besides, unexpected or
sudden disasters may be taken into consideration. Moreover,
other uncertainties should be considered, such as travel time,
the number of available vehicles and so on. The stochastic
dependence should also further considered.
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