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Pareto Efficiency for Locating one Facility on a Grid
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We consider the problem of locating one facility on a grid, from the perspective of mechanism design. Even
though there is already a class of strategy-proof mechanisms for the problem, the quality of their output has not
been sufficiently analyzed. In this paper, we first clarify a necessary and sufficient condition for the mechanism
to satisfy Pareto efficiency, one of the most well-studied efficiency criteria in mechanism design. We then study
false-name-proof mechanisms. We propose a false-name-proof and Pareto efficient mechanism for a limited size of
grid, as well as a class of false-name-proof mechanisms for any size of grid.
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Mechanism 1 Target Mechanism for grid

Mechanism 2 Target Rule for 2 x m grid
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end if
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else if a; < min, then
ay = miny

else
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end if
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