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Abstract:
Social choice studies how to aggregate agents' preferences to make a collective decision. A major obstacle in 
designing desirable social choice mechanisms is the wide presence of worst-case paradoxes and impossibility 
theorems. While there is a large body of literature on using average-case analysis to circumvent the 
impossibilities, the models in previous work were criticized for being unrealistic, and technical tools for going 
beyond a few voting rules and a few distributions are lacking.

We take a worst average-case approach to propose a natural, general, and more realistic semi-random model that 
resembles the celebrated smoothed analysis. We characterize the conditions and rates for the semi-random 
likelihood of Condorcet's paradox, the ANR impossibility theorem, and the Gibbard-Satterthwaite theorem to 
vanish by developing a "polyhedral approach" and thus addressing several long-standing open questions under 
more general models. Our model and results illustrate the smoothed and semi-random possibilities of social 
choice, which help establish a more realistic foundation of social choice beyond the worst cases.
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