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An Ascending Bid Multi-Attribute Auction Method
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Abstract Use auction methods to allocate resources among self-interested agents efficiently and reasonably
is one of the challenges of multi-agent systems. Multi-attribute auctions extend traditional auction settings
to allow negotiation over non-price attributes such as weight color size in addition to price. Based on a
generalized multi-attribute auction model an auction method—MAE is provided. MAE is an extension for
English auction from single attribute to multi-attribute. Strategies and profits of buyer and sellers in MAE.
Some main properties of MAE are proved. Buyers and sellers are individually rational in MAE. Buyers and
sellers have nearly optimal strategies. The total profit of buyers and sellers is nearly optimal with the given
strategies. Compared with Esther David" s works MAE has a more generalized model. Compared with the MAV

auction MAE is more transparent for sellers. Seller’ s strategy in MAE is more intuitive than in MAV .
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Table 2 MAE and Other Multi-Attribute Auctions
2 MAE
Evaluating Criteria First Price David English  David MAV MAE

Number of Attributes 2 2 Not limited Not limited
Cost Function of Sellers Limited Limited Not limited Not limited
Valuation Function of Buyers Limited Limited Not limited Not limited
Optimal Strategy of Sellers Not exist Nearly optimal Exist but not intuitive  Nearly optimal intuitive
Computational Complexity of Sellers High Low Low Low
Buyer Cheat Easy Difficult Easy Difficult
Seller’ s Valuation Function Not revealed Not revealed revealed Not revealed
Auction Speed Fast Slow Fast Medium
Optimal Total Profit Not Guaranteed Not Guaranteed Guaranteed Nearly optimal
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Research Background

The work in this paper is supported by the National Natural Science Foundation of China under grant No. 60373079 and
60496323. Auctions are important mechanisms for resource and task allocation in multi-agent systems MAS . Auction methods have
explicit rules require less agent abilities and achieve fast and efficient mutual agreements. According to the computational ability
communication ability and rational level of agents MAS designers or agents can select different kinds of auction methods for one-to-
one and one-to-many negotiation. Multi-attribute auctions extend traditional auction settings to allow negotiation over non-price
attributes such as weight color size in addition to price. Based on a generalized multi-attribute auction model this paper provides an
auction method named MAE. MAE is an extension for English auction from single attribute to multi-attribute. We discuss strategies
and profits of buyers and sellers in MAE. Some main properties of MAE are proved. Buyers and sellers are individually rational in
MAE. Buyers and sellers have nearly optimal strategies. The total profit of buyers and sellers is nearly optimal with the given
strategies. Compared with Esther David' s works MAE has a more generalized model. Compared with MAV auction MAE is more

transparent for sellers. Seller’ s strategy in MAE is more intuitive than in MAV.
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