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1. Project Goal

Technologies such as the Internet allow many spatially 
distributed parties (or agents) to rapidly interact according 
to intricate protocols. Some of the most exciting applications 
of this involve making decisions based on the agents’ 
preferences. One issue with such mechanisms is that an 
agent has an incentive to report her preferences insincerely, 
as this will result in an outcome that she prefers. In general, 
a mechanism takes the submitted preferences (bids, 
ratings, etc.) as input, and produces an outcome as output. 
Agents that respond to such incentives are said to report 
strategically. Mechanism design, which is based on game 
theory, concerns the study of how to design mechanisms 
that result in good outcomes even when the agents act 
strategically. A mechanism is strategy-proof if for each 
bidder, truthfully reporting his type (private information) 
is a dominant-strategy. 

Traditionally, the mechanism design of auctions has 
considered static (offline) environments where all bidders 
arrive and depart simultaneously and the mechanism makes 
a decision only one time. However, in online auction 
mechanisms, each bidder may arrive and depart over time, 
so the mechanism must make decisions dynamically without 
knowledge of the future. This uncertainty often makes 
traditional works inapplicable to such online environments. 
Therefore, designing mechanisms for dynamic and 
uncertain environments (i.e., online mechanism design) has 
lately attracted considerable attention. On the other hand, in 
highly anonymous settings such as the Internet, it is often 
possible for an agent to pretend to be multiple agents, and 
participate in the mechanism multiple times. Many Web 
applications only require a valid e-mail address, and it is 
easy for one agent to create multiple e-mail accounts. We 
will refer to this type of strategic behavior as false-name 
manipulation.

This project extends our preliminary results for a single-
item environment where a single indivisible item to be 
allocated to one of bidders. We already formalized false-
name manipulations for that environment and characterized 
an online auction mechanism that is not vulnerable against 
false-name manipulations. Based on the basic ideas, we 
are going to develop a full characterization of false-name-
proof online auction mechanisms and new non-trivial 
combinatorial auction mechanisms for more realistic 
dynamic and uncertain environments and to improve 
revenue those mechanisms achieve. 

2. Technical breakthrough

In this research, we formalize false-name manipulations in 
online mechanisms and identify a simple property called 
(value, time, identifier)-monotonicity (Figure 1) that 
characterizes the allocation rules of false-name-proof online 
auction mechanisms. Intuitively speaking, assume that an 
agent with yellow hair wins an item when she submits five 
dollars and declares that she arrives at 3 p.m. and leave at 7 
p.m. Then she also wins if (i) she bids higher, (ii) she stays 
longer, and (iii) her rival(s) drops out. Note that her rival, 
a guy with a green cap, is an agent who arrives after her 
arrival and departs before her departure. We theoretically 
prove that the property is necessary and sufficient condition 
an online auction mechanism is false-name-proof. 
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Let us remark that this property is inspired by two 
characterizations: (value, time)-monotonicity by 
Hajiaghayi
et al. 2004 and sub-additivity by Todo et al. 2009. In fact, the 
property becomes equivalent to (value, time)-monotonicity 
when each agent uses only a single identifier and to sub-
additivity in offline auction settings.

To the best of our knowledge, this is the first work on false-
name-proof online mechanisms. Furthermore, we develop 
a new false-name-proof online auction mechanism for k 
identical items. When k = 1, this mechanism corresponds 
to the optimal stopping rule of the secretary problem where 
the number of candidates is unknown. We show that the 
competitive ratio of this mechanism for efficiency is 4 and 
independent from k by assuming that only the distribution 
of bidders' arrival times is known and that the bidders are 
impatient. In contrast to efficiency, the competitive ratio of 
the mechanism for revenue is 0. To achieve better revenue, 
we introduce another mechanism and prove that the ratio 
for revenue is k/log k and that for efficiency is k/log(k+1) 
with some minor additional assumption. 

3. Innovative Applications 

A typical application of the research results lies in electronic 
commerce. For example, agents can bid on items in online 
auctions. This results in an allocation of the items for sale 
to the agents bidding in the auctions; one view of this is that 
we decide on the allocation based on the preferences that 
the agents reveal through their bids. Similarly, in an online 
rating system, the quality of a product, article, video, etc. is 
decided based on the submitted ratings. In a rating system, 
a single agent can manipulate the average or median rating 
to be effectively anything by rating the product a sufficient 

number of times. Our characterization and developed 
mechanisms would provide a useful guideline for designing 
mechanisms for such scenarios. In particular, the scenarios 
are applied to a situation where each agent may arrive and 
depart over time and it can utilize false identifiers in Figure 
2.

4. Academic Achievement

This project helped us to obtain three domestic journal 
publications and three top level international conference 
publications (two for AAMAS, one for IJCAI) In particular, 
we obtained the two awards.
1) “Characterization of False-name-proof Facility 
Location Mechanisms” (Other publications (1)) is awarded 
IPSJ 2011 Best paper award. In addition, we made several 
oral presentation in domestic conferences and 
2) “A rule extraction algorithm for combinatorial 
auctions with automated mechanism” (Other publications 
(6)) is awarded FIT 2011 Funai Best Paper Award. 

5. Achievement in Talent Fostering

Taiki Todo have obtained his Ph.D. degrees. His thesis 
includes the results of research project as one chapter.

6. Collaboration with Microsoft Research

In this project, we discussed with our collaborator via 
e-mail and at an international conference. However, 
because this result owed much to our previous result, we 
couldn’t achieve a collaborated paper. Nevertheless, we are 
going to continue our discussion to advance this research. 

Figure 1

Figure 2
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7. Project Development

The project will be going with a part of the project of 
the Grant-in-Aid for Scientific Research (S) from MEXT 
(funding size is $2 million over 5 years (2012-2017)) 
The principal investigator is going to join the project as a 
member. 

8. Publications

Paper publication
1) “False-name-proofness in Online Mechanisms,” Taiki 

Todo, Takayuki Mouri, Atsushi Iwasaki, and Makoto 
Yokoo, the proceedings of the 11th International Joint 
Conference on Autonomous Agents and Multiagent 
Systems (AAMAS-2012), to appear, refereed.

Other publication
1) “Characterization of False-name-proof Facility 

Location Mechanisms”, Taiki Tod, Atsushi Iwasaki, and 
Makoto Yoko, IPSJ Journal, 52(4), 1657-1666, 2011, 
refereed (in Japanese).

2) “Characterizing Strategy-proof, Revenue Monotone 
Allocation Rules in Auction Mechanisms”, Taiki Todo, 
Atsushi Iwasaki, Makoto Yokoo, Transaction of the 
Japanese Society for Artificial Intelligence, 26(1), 86-
96, 2011, refereed (in Japanese).

3) “False-name bidding in first-price combinatorial 
auctions with incomplete information,” Atsushi 
Katsuragi, Yuko Sakurai, Atsushi Iwasaki, Makoto 
Yokoo, Transaction of the Japanese Society for 
Artificial Intelligence, 26(1), 199-207, 2011, refereed 
(in Japanese). 

4) “Strategy-proof mechanisms for two-sided matching 
with minimum and maximum quotas,” Suguru Ueda, 
Daniel Fragiadakis, Atsushi Iwasaki, Peter Troyan, 
and Makoto Yokoo, the proceedings of the 11th 
International Joint Conference on Autonomous 
Agents and Multiagent Systems (AAMAS-2012), to 
appear, refereed.

5) “Generalizing Envy-Freeness toward Group of Agents,” 
Taiki Todo, Runcong Li, Xuemei Hu, Takayuki Mouri, 
Atsushi Iwasaki, Makoto Yokoo, the proceedings of 
the 11th International Joint Conference on Artificial 
Intelligence (IJCAI-2011), 386–392, refereed.

6) “A rule extraction algorithm for combinatorial 
auctions with automated mechanism,” Takayuki Mouri, 
Toshikazu Sugimachi, Taiki Todo, Atsushi Iwasaki, and 
Makoto Yokoo, Forum of Information Technology 
2011, 2, pp.47-55, 2011, refereed. 




