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MM N(multi-agent multi-issue negotiation). agent
, agent
agent :
: TP18 A
agent ) .
agent agent Agent 3
(cooperation) (coordination) (negotiation). 2
agent
[3~5] [6~8]
1 [9]1
Jennings ADEPT (10 m
12 agent (deliberative mechanism),
offer Zeng!™ agent Bazaar,
) agent .Bazaar Bayesian Bazaar
,agents offer
agent MMN(multi-agent multi-issue negotiation),
GP, agent Q- Bayesian ,GP
MMN , : GP )
, ,Contractor Manager
* : 2000-11-01; : 2001-06-15
: (69905001); (97028428)
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, GP ,GP ,
MMN
MMN , agent
1 MMN
: agent (
: agent );
; agent
, agent MMN. agent ,
MMN agent agent agent
agent .MMN
{G,S50,A, Time, Thread,Protocol).
o G agent agent :proposer  participator, proposer
agent, participator proposer agent.
¢S ,
e O: , agent S O
, . Vi.
o Aagent offer agreement ,agent
agreemente{ (a))ljeViiieS, agreement
agreement  :accept offer ;quit ;reject
offer , offer ;change , A
A={(&)lay e Vi i e S} U accept,quit,reject,change} .
o Time:
e Thread:Thread(i,j,u)(ieG,j e G,uce SkeN) agenti  agentj u X e agent d
t agent e offer agreement ,  Thread(i,j,u)= {xgﬁq,x;zw,..., xf,“ﬁeﬂ |
dee{i,i} tneTime, Xy . < Alu)} offer
agent offer, e=d; e=d+1;
, k<l gty
X§ e € {accept,quit} (active).
e Protocol: GP( 1 ), GPagent i
,agent i agent
, agent-agent ;
agent j , agent i
: ( )i
agent i agent initial offer.Initial offer
, initial offer;
offer ,agent agent accept quit , ;
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agent ( ) , change ; agent ,
reject ;agent agent
, offer agreement e { accept,quit,reject,change}
, X' ¢ {accept, reject, change, quitf X A(U).
, offer , .
GP (" .GP “change” ;
“reject” GP  agent
Offer

Subject change

Subject
propose
(proposer)

~
~

No;/il\lin\g__// \ ’/,,//’
\‘—__———l;m—w—i_llag’
agent , agent , agent
: agents offer, agents offer, offer,
offer,
Fig.1 Negotiation protocol GP
1 GP
2 Agent
GP ,agent i agent offer ,agent i (H,
Q P,Strategy-model)
H: ,
H={0"(j,u)ss y Vi, ] € Au e SmeN, Thread(, j,u)}.
h" (j,u) M offer , agent i agent j u
offer, h"(j,u) =X}, (u),t, e Timem<M . H
JeH, ;
"G Wmao.m €HL LM (WU o € H
(WG Wmerzm €H L R (j,u) e{accept,quity,  m<M  h"(j,u) & {accept, quit} ;
(WG Wmor2..m €Z M+1 (W Wz ma €2, z L
Q :agent agent agent
P:agent Q Pni(22) agent i
h
Strategy-model: .agent i agent i offer ,
agent i , Z.
offer. agent
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GP agent offer, agent
offer offer , agent
H agent agent Q P
. ,agent initial offer , Q ,
agent offer
MMN , MMN “ - -
" agent Jennings , MMN
agent .MMN agent “reject”
( 1 ) S [S>1; agent agreement
; agent
, MAUT (multi-attribute utility theory).  MMN
3 agent
MMN ,agent i u Process(i,u)=
><epartickiéator(i,u)Thread(i, X,u), agent E Negotiation(E) = ‘:és Pr ocess(i, u) .
, :Negotiation(E) agent E ,
E agent agent ;Process(i,u) agent i u u(i)
u agent i ;Thread(i,x,u) agenti  agent x u ,u=u(i);Proposer
agent ;propose(u) agent; Participator(i,u) agent i u
agent ;opponent(i) agent i Ke Ka agent
Kec2,K,c 2.
Negotiation(E)
{Proposer=3; S=;
While [E}>1 1 agent agent
If  i=propose(u) 1 agent
{Proposer=Proposer{i};
S=So{u};
Process(i,u);
1}
Process(i,u)
{ Participator(i,u)=2;
S(i)=u(i);
time=0, timeeTime;
protocol=GP; // agent
send(i,u,message-deadline); //agent i u
While time<message-deadline
If receive(x,u,willingness) /lagent x u

{Participator(i,u)=Participator(i,u) J{ x} ;
Thread(i,x,u);
}
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If agent i receive nothing about u
Agent i has to decide send message again or quit
1 agent , agent }
Thread(i,x,u)
{k,opponent(k)e{i,x} and k=opponent(k);
t=0, te Time;
deadlinecTime;, // Jt=deadline
h=2; 1 agent k
create(kinitial-offer);  // agentk initial-offer
send(k,opponent(k),initial-offer); 1 initial-offer
While t<deadline
While k receive offer f
Casef:
{ content(f)=accept: negotiation is end;
content(f)=quit: negotiation is end;
content(f)=reject: Thread(i,x,u); //
content(f)=change(u,u’): Process(opponent(k),u’);
I GP
default:
{if fisinitial-offer
then Pg(Kx)=estimation(f);
/lagent initial-offer , agent
Q- initial-offer
else P (K,)=update(P,., (Ky) f)i 7/
1 Kx Ky c Ky
create(k,offer); /I agent k offer
send(k,opponent(k),offer); // offer
11}
,agent ! Bayesian agent ,
Bayesian Zengt™ ,Bayesian .
(4 agent ( Ke ). MMN
Bayesian Py ,  Zeng™ Py
initial offer , Py (16
agent initial offer Pg, Py ,
Bayesian
Jennings™® agents offer ,
Agents J, J Jeore 3 %€ Agent t
J=3er0e, I e offer , J-J offer
add remove J-J%"®  add Jooore J J' remove Jrgeore
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J add  remove J, offer
,Jennings'™ , agents
change offer .
strategy-model, MMN agent AODE
, change reject
agent , agent agent,
GP change S start. GP reject ,
Zeng!*® , ,agent offer,
5
MMN - - - " agent ,
agent . , agent
AODE MMN,AODE agent
, AODE agent , agent /
1 ,agent 2 ,agent ,agent
,agent proposer , participator agent
agent ; agent ,
; Agent
Kx.agent Q-
;agent ) , MMN
Bayesian agent!™®  O- Bayesian
agent . - agent , MMN
, agent 3 agent initial-offer
agent
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A Multi-Agent Multi-Issue Negotiation M odel*
WANG Li-chun, CHEN Shi-fu
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Abstract: Negotiation is a key issue for success application of multi-agent technology. According to the number
of agents and the number of issues, negotiation in multi-agent environment can be classified as bilateral-single issue
negotiation, bilateral-multi-issue negotiation, multi-lateral-single issue negotiation, and multi-lateral-multi-issue
negotiation. The previous three scenarios are the simple forms of the multi-lateral-multi-issue negotiation. A
multi-lateral-multi-issue negotiation model is provided to divide negotiation into processes, which are further
divided into threads. The model defines a flexible negotiation protocol, which makes it easy to support different
negotiation scenarios. And the model also supports the learning capability of participating agents.

Key words: multi-agent system; multi-issue negotiation; negotiation protocol
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