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Abstract: In time-limited multi-issues negotiation among multi-Agents, the worst result is no trade-off. One of
the most important factors contributing to the failure of the negotiation is that no agreement can be made in one of
the negotiation-related issues. A multi-issues integrated utility evaluation mechanism is proposed firstly, and then an
equal-utility exchange on the Agent’s negotiation-related issues with a reserved value vector is given. This exchange
makes use of the relationship between the utility of the Agent’s negotiation-related issues. In order to get rid of the
deadlock in one of the negotiation-related issues, the reserved value of the issue is adjusted. On the other hand,
there is a mechanism to ensure the integrated-utility of the multi-issues exchange. In this way, the efficiency and the
probability to get a trade-off are improved. An example is given to testify the optimization.
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Table 1 Parameters of negotiating Agent ay, a,
R 1 Agenta), a, M5

Issues-Set Issues vector Initial issues vector Reserved issues Utility function Weight

Agent X value (v, ) value (17) value (7, (p2) (VD)
a (Cost,Time) (v, vime) (75.,43) (95,50) p"‘,. )(V _ ?:100—v Wo ™ =03
pIme(uime)= 50—yt i~ 0.5
a (Cost,Timey — (v".vir) (120,57) (100,45) p"cj, b ,): VC, TN RS
2 Pl (lem( ): YTime 50 Wo,™=0.5

Agent a; P55 1 IRV HERL S FR 4T

(1) ay B ay KIEHIHEIN(120,57);

(2) TH120,57)F1 1V, X =(95,50) 1180 B 15 A=—16, 181 g A<0, 7 LAJE—25 Bl i ;

(3) DTS AT I AR e, = 0.2 ) Wi B0 10k N B 7 ) 10 N 2 BCHEBE 1551 W,Y =(75,43), 1] ap RIXHT 4
W((75,43));

e i e B R LU, T X5 A Cost WL AN BEIE il — 5, T 20 i (85, 75 ZE 30047 B i O B A D0 Ak, L HE 2T
puw =y /I
(1) a WX T ap K I%HIH£X(100,50);
(2) (100,500 A1V, X =(95,50) 1 RS A=—2.5, 1K1 g A<0, 7 LARE— 2 B
(3) MBI AR e, =02 FIWTREN T V)48 )=, iR e, = 0.193 21 halt B Cost LL A AH S Time,
SR 30 57 1) O B (96,49);
(4) BEAT B BLAFE] V.Y =(96,49), 1] ap 5% HTHIHEIL((96,49));

fi5E Agent ay VA BEAT I W A0 Ak, T 5 2510 7 X007 45 21— SR B0 72 (100,45), B0 7 86

Faratin,Jennings %5 A\ 75 SCHR[1,2] 70 $& 10 0 B R 2R 1 56 22 U Bl 7 44 HE 22 Bl ol 8 8 T 3R G, L A2 5 e SR s
I A St B AN OB AE LR T T W i ST BESOE Cost 1R ER B8 B AS BEAH A, BT LLSR A Z AR AL 18 R T
WG o 5% s, o 2% TR 0 S 45 SR 2 TE — BURI P T2 1l FL A4 s o R v OB R A8 A n 19 1 .

Time Time
A Reserved Value§
: exchange line :
a0 L i - an | : -
8 s ’[ 58 ) ’[
s L rf Issue value = L L Issue value
= L i line of a, e B line of a»
sp [ | i sz Lo
il ! i
a3 L L 7 : sz L
46 » ) " lasissssmsssmsssmsnsnsnnnsnns 46 I S . L LR L L e e e LR L e LR LR
. : Vi
:g = | Issue value :: [~ | Issue value
= | line of q, = | line of a, i
40 ! T T l T I T " # T T — T T T ’
00 &4 e a2 106 120 134 148 Cost 50 &84 a3 92 106 120 134 148 Cost
(a) (b)

Fig.1 The change of the value of negotiation issue
1 Py sGE A2 AL
Kl 1(a)/& R M Faratin,Jennings 25 A4t (0 B0 35 SRS A8 FL IS B 7 X075 5% 1 PN SOBUIE B A2 Ak ith 2k, 1t 7 1
AL AE XU HRIE B H Cost UL A B RIS, Bl 7 44 B A AR JR) . P 1(b) A SR A SC At PR ASE 2R 1) A8 £ o 25, 76 XL
7 W3 N ABE R s, P O B (L 45 S0 A5 13 W 8 U5 A A AT B A 8T R 4 e 8 0k Bl — 2L

© PEBREBALTU bt/ www. jos. org. cn



30K SR TSR 4 2 R AL 711

g

4 FEXHAR

% Agent PhRTHEZEMIBETT— LK DAT UK TE 4 m VF 22 22 2 AN [ 1R A BE 3Rt 17 AH N PR U8
T SCHR(3,4)2538 T H T FE W42 Agent B s F 5T (K308 Ji€, JLH 22 Agent 2 [R)FEAR FIAN 58 S ORI (K 2 U B
F LA i) AU — S AW T DR Kraus £ SCHR[S] AP 3 H A b A A 7R B2 8 17— 0 P e A 2 A2 A8 20 % 1
PR TR AR e PRI [ P A5 R, O 2 R T AN S8 AR R0 LA S AN TE AR AR 0 A F T FR B R il A AR IR R T
FLUGE (Y. Sandholm &5 A AESCHR[6, 7] 4 1 567K U (K B i AL, JF At one-to-many (1P i 2EAT T HF5T, % 1&
T Agent AR IUIR 65 B 149 52 06 LA K b v o 00 475 P45 R AT S 41k e il (E R A8 AR [ B A R 1300
i.Sycara % AAESCHR[8] 2t () PERSUADER Z 4 Wp fi A28 1 — AN 108 22 508 A0 A7 BRI 5 O ik e, O 43 17
NI T DU H 2 o S35 P B AT EL A R AR R B A 2R AR R e s SRR R 56 R L Bl v RTIAL R i
SCHR[OYET X RIS 411 (¥ 22 3B B Al 3 1 17 AR (0 P R AL, 6 1 17 DR i 22 RS TR RO WD e Db 3L JHE B S,
L A I R T I T B A 0T B R 5 2R R S AR AR 0T P 7 AT PP AL VA EAT PE AN 1) B 3A  Faratin, Jennings 4%
NAESTHRTL, 2] 4t A 0 e A 70 5 1 38 W i 1) 22 808 2 SRS 3l e 28 K o BRI e i 888 160 8 L 46/ W) o U
Z2 B TS B S50 B 1IN R S BERRR A s X T 0T 58 2 A b B S T AT 1 R B X 2 BB R
PSP PR AT ] AR A A e A PR Y AL 2 T Y i A O BT SR YA 0 P 8 AT I 3 P 4 14
PR AL A6 25 OB % 1 7 PR, B R SR U £ U5 O B A 56 4 T B I RE 418 i P o 06, T A RE AL
P TSUBUARE J) PR TR A SR Y 0 A R RS 28 ) 2% 18 T 25 3R ) PR S P R A 5 2O e e A R i v T
BB SR ) L

5 & &

AL T — A2 BUBHE A B RO PR HL, B0 22 BSOS R ) f 5O ) e 88 Hh T B R 1) R
S5 SCHE. AR TR P A 1) e T BT B N AR SR (10 DAL ) O B AL AT AT 2 R 1 P e B R il AL, £ PR IE AR 2
PR3 42w T P Ll .

ASCIBIE R FUE— N IE KR A Ja BRI TOR 2 24 b A DR B R0 170 B B 40 SO R 2 S LR L 4 20 H
HH B TSR HY 110 5 A AL A 2 LA 2 SR o SR 1 4 T T 53 b, 22 T 2 1) ) 22 ORI D e A R — A
LKW

References:
[1]  Jennings NR, Faratin P. Autonomous Agents for business process management. Journal of Applied Artificial Intelligence, 2000,
14(2):145~189.
[2]  Faratin P, Sierra C, Jennings NR. Using similarity criteria to make issue trade-offs in automated negotiations. Artificial Intelligence,
2002,142(2):205~237.
[3] LiJ, Chen ZQ, Chen SF. Survey of multiple Agents teamwork. Journal of Computer Research and Development, 2003,40(3):
422~429 (in Chinese with English abstract).
[4] Jennings NR, Faratin P, Lomuscio AR, Parsons S, Sierra C, Wooldridge M, Automated negotiation: Prospects, methods and
challenges. International Journal of Group Decision and Negotiation, 2001,10(2):199~215.
]  Kraus S, Wilkenfeld J, Zlotkin G, Multiagent negotiation under time constraints. Artificial Intelligence, 1995,75(2):297~345.
] Sandholm TW, Zhou YH. Surplus equivalence of leveled commitment contracts. Artificial Intelligence, 2002,142(2):239~264.
[71  Braynov S, Sandholm T. Contracting with uncertain level of trust. Computational Intelligence, 2002,18(4):501~514.
] Zeng DJ, Sycara K. Bayesian learning in negotiation. International Journal of Human-Computer Studies, 1998,48(1):125~141.
]  Fatima S, Wooldridge M, Jennings NR. Multi-Issue negotiation under time constraints. In: Castelfranchi C, Johnson WL, eds. Proc.

of the 1st Int’1 Joint Conf. on Autonomous Agents and Multiagent Systems (AAMAS 2002). Bologna: ACM Press, 2002. 143~150.

M B 325 % 3Lk
[3] 250 M2 B A AR BERE. 2 Agent Teamwork W97 4508 . v ST 5K 5 & JiE,2003,40(3):422~429.

© HHEREBAAIGUT http:/ www. jos. org. cn



	协商框架
	协商议题
	效用评估机制
	交互过程和推理策略

	基于议题相关性的优化
	验证系统
	相关研究
	结　语

