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Abstract

Agents, which can act autonomously and cooperatively in network
environments on behalf of their users, are being actively investi-
gated. The aim of this work is to propose and implement efficient
negotiation mechanisms for reaching an agreement among agents on
user’s behalf. The problem is that we must clarify the trade-off
between “reaching a consensus” and “reflecting the users’ prefer-
ences.” In order to improve the trade-off, the aims of this thesis are
described as follows: (1)Proposing effective persuasion mechanisms
for cooperation among agents. (2)Implementing practical applica-
tions based on the cooperation mechanisms. In this thesis, prac-
tical systems, the GCDSS(Group Choice Design Support System)
and BiddingBot, are implemented and evaluated. (3)Formalizing an
exchanging-based persuasion mechanism among rational agents by
using Game theory.

This thesis consists of following eight sections. In Section 2, re-
lated works on cooperation mechanisms among agents, agent-based
decision support systems, and agent-mediated electronic commerce
are discussed.

In Section 3, we propose a persuasion mechanism for negotiation
among agents for the GCDSS. GCDSS helps a group decision to
make a reasonable choice from alternatives. In the system, each user
manages a system for an Analytic Hierarchy Process (AHP) and an
agent. Each user subjectively constructs a decision hierarchy and
determines the various weights of alternatives by using AHP. Based
on the hierarchy and weights, agents negotiate with each other on
behalf of their users. During the negotiation, agents persuade one
another. Adopting some of the features of AHP, we implement a new
persuasion mechanism. We have implemented the GCDSS to see
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how effectively the persuasion mechanism can be used. The results
of our experiments demonstrated that the persuasion mechanism is
an effective method for a group decision support system based on
multi-agent negotiation.

In a persuasion among agents, agents try to revise their preference
in order to compromise. In Section 4, we propose a new preference
revision mechanism for persuasion among agents in the GCDSS.
The preference revision mechanism is based on the multi-attribute
utility and uncertainty of user’s subjective judgments. Firstly, we
propose an effective algorithm for preference revision. Then, we
show the efficiency of our algorithm. The advantage of the preference
revision mechanism is that persuasion between agents is facilitated
and agents can more flexibly come to a consensus.

In Section 5, we implement the GCDSS as a practical application
based on the cooperative mechanisms proposed in Section 3 and Sec-
tion 4. A negotiation among agents consists of persuasions between
two agents. If one agent who persuades the other is selected ran-
domly in persuasion between two agents, the result of persuasion is
dependent on which the agent persuades the other. This sometimes
leads a result which is not agreeable to users. Therefore, in order
to get a result which can be agreeable to users, agents conduct all
patterns of negotiation in the GCDSS. In order to conduct multi-
ple patterns of negotiation, we implement agents as mobile-agents.
The features of the GCDSS are shown as follows: Firstly, agents can
conduct multiple negotiations simultaneously. Secondly, since agents
who have programs for the GCDSS can be transported to another
host, users do not need to have programs for the GCDSS. Finally,
we can preserve users’ privacy on individual preferences in group
decision making. Section 5 concludes that the proposed mechanism
is quite appropriate in supporting group decision-making based on
negotiation among agents.

In Section 6, we implement BiddingBot as another practical ap-
plication based on the cooperation mechanisms proposed in Section
3 and Section 4. BiddingBot is a multi agent system that supports
users to attend, monitor, and bid in multiple auctions. The features
of BiddingBot are described as follows: (a)Since multiple agents co-
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operatively bid to multiple auctions, BiddingBot enables users to
bid effectively in the multiple auctions. (b)Since agents gather in-
formation on good’s prices from multiple auction sites, users can find
approximate market price and can avoid “winner’s curse.” (c¢)Multi-
agent based design enables designers to extend the system incremen-
tally in order to handle new auction sites.

In Section 7, we formalize a persuasion mechanism as a bargaining
problem in game theory, then we propose a persuasion method for
solving the bargaining problem among agents. The cooperation of
agents in creating a global schedule (a schedule being a vector of
events), we call “cooperative scheduling.” We propose a persuasion
method based on exchanging proposals between agents. Namely,
each agent receives the other’s proposal in compensation for the
other’s acceptance of his own proposal. In our experiments, we
use agenda scheduling as an example of cooperative scheduling and
demonstrate the efficiency of the persuasion method proposed here.

Finally, concluding remarks and future works are presented in
section 8.
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INPUT : 000000000 OOOO (PA)OOOO
000000000000 (Pref)
OUTPUT: Success or Failure
Function M AUTbasedPreferenceRevision(PA, Pref)
PATS =000 PAOODOOOCDOOODOO.;
SortedPATS := sortBySize(PATS);
Candidates := ¢;
Solutions := ¢;
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For each OATS in SortedPATS
ATS" := IncreaseValues(ATS);
Pref’ := ReCalculate(Pref, ATS’);
Candidates := Candidates U Pref’;
If PA == theMostPreferable Alternative(Pref') Then
Solutions := Solusions U Pref’;
End If
End For
If Solutions is not empty Then
Pref = selectMinimal Pre f(Solusions);
return Success
End If
//000000000000000 MAODOOOOO
PATS =000 MAOOOODOOOOO;
SortedPATS := sortBySize(PATS);
For each CandidatePref in Candidates
For each ATS in SortedPATS
ATS' := decreaseV alue(ATS);
Pref’ := ReCalculate(CandidatePref, ATS");
If PA == theMostPreferable Alternative(Pref’) Then
Solutions := Solusions U Pref’;
End If
End For
End For
If Solusions is not empty Then
Pref = selectMinimal Pre f(Solusions);
return Success
End if
return Failure
End Function
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1:propose (Agent,NewBid) :-
2: currentBid(CurrentBidder,_),
3: request(Agent,doNegotiate (NewBid,CurrentBidder)) .

4:
5:propose (Agent ,NewBid) :-

6: request(Agent,accept(NewBid)).
T:

8:announce(X) :-

9: assert(X).
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:do :-
: update,doPropose, sleep(10000).

:doPropose :-
: biddable(NewBid) ,myname (MyName) ,
: request(leader,propose (MyName,NewBid)) .

:doNegotiate(Bid,CurrentBidder) :-
: negotiate(CurrentBidder,Bid).

©O© 00 N O O WN -

= o
= O

:negotiate(CurrentBidder,Bid) :-
: myname (MyName) ,request (CurrentBidder,propose (MyName,Bid)) .

e
Dw N

:accept (propose (NewBid)) :-
: doBid(NewBid), announce(NewBid).

N
~N O O

:announce (Bid) :-
: myname (MyName) ,request (leader,announce (MyName,Bid)) .

N =
[@ o N0

:propose (Agent ,ProposedBid) :-

: currentBidder, betterThanCurrent(ProposedBid),
: cancelCurrentBid,

: request (Agent,accept (propose(ProposedBid))),!.

NN DNDDNDN
gD wWwN -

:propose (Agent ,ProposedBid) :- !,fail.
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