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Toward designing collusion-proof combinatorial procurement mechanisms
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This research project aims to models procurement auction mechanisms (rules or prot
ocols) in the presence of a buyer and several (potentially) collusive bidders, propose a novel mechanism w
hose outcome is not affected through collusion (collusion-proof), and develop a technique for adjusting th
e performance. First, we extend a single-item auction mechanism to a multi-unit one where multiple identic
al items are sold and bidders may collude. This reveals that a collusion-proof mechanism is equivalent to
the one that minimize buyer®s payments in expectation. Second, we propose an alternative technology that a
utomatically designs _a mechanism via quantifier elimination and successfully construct a novel class of su
ch a payment-minimizing mechanism for a restricted environment where a buyer is required to buy an item fo
r sale. We further explore another case where sellers face the budget limits and find another class of des
irable mechanisms.
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