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Abstract:

Mechanism design (MD) provides a game theoretic framework to explore if the given social
choice function may be implemented as an equilibrium outcome of an induced game. In a
multi-agent setting, machine learning (ML) seeks to learn the preferences or types of the
agents through any available data or through intelligent exploration. Many emerging
problems involve strategic agents, private information, unknown information, and
opportunities to explore and interact with agents; for example, Internet advertising auctions,
Crowdsourcing, and online educational forums. ML and MD are well investigated as
individual problems, however, interesting research questions arise when we try to meld them
together. We address these issues in the context of the following problem in crowdsourcing.
Consider a requester who wishes to crowdsource a series of identical tasks from a pool of
workers so as to achieve an assured accuracy for each task, in a cost optimal way. The
workers are heterogeneous with unknown qualities and moreover their costs are private. The
problem is to select an optimal subset of the workers to work on each task so that the
outcome obtained from aggregating labels from them guarantees a target accuracy. The
requester not only has to learn the qualities of the workers but also elicit their true costs. We
develop a novel multi-armed bandit (MAB) mechanism for solving this problem. In
particular, we propose an adaptive, exploration separated MAB algorithm. We derive an
upper bound on the number of exploration steps which depends on the target accuracy and
true qualities. We show that our algorithm produces an ex-post monotone allocation rule
which can be transformed into an ex-post incentive compatible and ex-post individually
rational mechanism that learns qualities of the workers and guarantees the target accuracy in
a cost optimal way.
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