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                                     Abstract

The facility location problem has emerged as the benchmark problem in the study of the trade-off between incentive compatibility without transfers and approximation guarantee, a research area also known as approximate mechanism design without money. One limitation of the vast literature on the subject is the assumption that agents and facilities have to be located on the same physical space. We here initiate the study of constrained heterogeneous facility location problems, wherein selfish agents can either like or dislike the facility and facilities can be located on a given feasible region of the Euclidean plane. In our study, agents are assumed to be located on a real segment, and their location together with their preferences towards the facilities can be part of their private type. Our main result is a characterization of the feasible regions for which the optimum is incentive-compatible in the settings wherein agents can only lie about their preferences or about their locations. The stark contrast between the two findings is that in the former case any feasible region can be coupled with incentive compatibility, whilst in the second, this is only possible for feasible regions where the optimum is constant.
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                             Notes
	1.Note that depending on the feasible region, the optimal solution might not be well defined, e.g. if the feasible region is \(\mathbb {R}^2\) and all agents dislike the facility. Our results implicitly assume that the optimization problem is well-defined and focus on coupling it with incentive considerations.


	2.This geometric characterization of the optimum is the only aspect where the quadratic distances play a fundamental role; with Euclidean distances the optimum is less well behaved. For the agents’ utilities and the optimum, maximizing/minimizing distances is equivalent to maximizing/minimizing the square of the distances.
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