R RENR China Journal of Information Systems
W2HE I B(EW28). 29—-36 Vol.2 No.1,May 2008: 29— 36

2T Multi-agent B— i 2 11kl MR 50

EFHAL,IEM,FRAR,HHE
QA AFEIVA¥BF5FF¥K,LE 100022
2HREIVAEHE¥K,%B/RE 150001)

N X EAXBHET-MH—MERAHRARY, 5 ZHTRAMSHL, BT IHTRA
b Agent Mtk B Agent 2 HMERAE  FEBEHFTRAPRLTEAR. HMBPRHS/ETE
FRNES, B WA ETRER/NZH WA B RA . A SRR 43, 38 18 B R R 60 % it
EERN EHERMEASHESF T -RROK RGO, XHTEBBIETRAYFHR, IS T Agent 2
EeERRE B ERFRTR B RATRE.

AR — T Z WK PR, S VETT BREE, b, X B A

hESH#EB C931.6

% F Multi-agent ) AShRHEXN —FBRFHRA T, BBV BRERAGAHEULEE, A
wp ], RS F R A B KRB RAE TR FRERHNETFBRAERRIFAHRED. &R
BE5ENEBLARDRIREINUS - —.—NE . EHEHEHER. AXEEBHR X LXF
R, BM—4FKF Agent WA — A SR 5 Z NI BHISEF Agent R #&FFTIRA L Agent LR
AWM FTANRMNERE SR P —AXF Agent IRAFTEITHIL.

HA—X B ERARRHICELHDY, BRANSHINERARA, DX TREBAEANLH
RGP EERRNTRTUABRE BN FAENMRRAREAZHHR AXOHESIERK, W
RWEMZHNE XA ATBEARBI. T. D. Nguyen fil N. R. Jennings ¥ AE - KEH THRR
MRS, 2RSS — N — B RAELH -3 B RH, BRXFIFTRIEE P A Agent &
PR et 40K, T BB —4 Agent R 5XF R AL F Agent LA R P Agent T E,, MK T8
MM BERUEMRE. B NTFRIRBEFERAIFHRR. AXRET —F— 2 1 g K R
BR, 1 — AN EH Agent BBt 5B AL Agent e MM HITHRA AL R SETRENORE,
LF Agent HRH IR HBBRIBE AL Agent RN B E B RHHNZE, ACHITHENOR
KATRRA R4, RIEE R X AR R HENRFTOEIETRE, BT ANHBKRE
YERT BEBEBE /DAL T Agent, AR 5 — ML F AR IR RMN KM .

1 BETEE

BX 1 AVERRE. ERAIR S, BRI Agent MBRAH I HATRABK WL, ERHN

« Z2WH, AFAANEXS TR B (70601008)) LXMW ER S K A% L B RIM(SZ200610005002) ,
AR WEM, AT A K¥ES ¥R B2, email: jiangguoruibjut@126. com,

29



30 BRRGEYE W2EE 1 RER2R)

K75 R A A YT RO P REBE , X AN R REAE 9 — M E(0L 1K BB ML A B (0 € [0, 1R R 5 A
£ 77 Agent s; Bl RW R I BN E F 5 LA E S R TTREEE , BN L7 Agent s; Bj: R HILNE
YERTRERE; B=B() ={B ()4 (1) y>=»Bi(t) y =, SOV N YA T AR T X F B : R IIERI A =TT 8B
Emi,

RMNAAFREME REHENIZTHRZHE FFURHEENIZTHEETERE, BREK
BAETRERR. b TEFERREMEREBT, B, R MAE 52 6 5350 ks 8 A 0 3% 3%
FTREETRERK. REMNITELIRNT.

B—% BRIV Pooic Bl P PR AKX T ERATBIFTRENBRBABENE, A P B
P PHIRAE | MEFAERAAIBRPBENRBABENE. AT, RRXFTHBRARHABE.
BALTHAEARANBRKRABE.B]N T,. BEFTHPBRNMN P.(D),£HF j HPBBMNN
P;(1), B Py(1)=Ppins Pi(1) =P, K E K

Aj = P;(1) — P, (1)
BE BEFELF; WBRHAHN P (O P(0), KERN I EBNZE LRI B R
() = [ Po(2) — Po(1)]/ Aj
;&) = [ P,(&) — Po(1)]/ Aj
RBITRIE ML, 768  RIRHS K XLT 7 BB BUALE D

r(D)y;(t—1) —x(t)y; ()
() —x(—1D) +y;t—1) —y; @)’

He S0 PR (8 5% B 4 45 B

Zj(t) =

1<t T, o)

Z,(1) = Po(1) + 2, () A, (2)
Bl XFE5XY; HEMRKRBM IR 1 TR

X1 XAERANEITRRROR

t 1 2 3 4 H] 6 7
P, (&) 5 6 8 10.2 12.7 15.4 18.3
Pi() 30 23 21 20 19.5 19.1 18.8

Mgk ¥ F A 1 R .

08}
061\ %
N 2,=0.53467,Z,=15.43973
oal N 2=0.4715,Z,~14.2075
’ \ 2,=0.38,2;=12.46
i
02}

\
2y=0.125,2;=8.12

02 04 06 08 1 x
M1 EANEE



B F Multi-agent 89— 335 1 3 1 U MEB BT 53 31

BH, BB LR EBBNME NSRBI T, BT R MM Z,, RA
X HEERREER

M, Z,(t) < Poma
‘B,(t) = Pbmnx—Pbmin

0, Z; (1) > Piax
BRYEF RN Z,(OE5XFTHEMBOMNEEBRERK.EOMERK, BLRE
W BT BRAYBXEMEBEEX TRV AMBUL T RATREX AR — B A EETRE
EBK. ¥Z,O5XFHBORN 6 p0=1,% j RATEESL X,
B=H R ERFEABBYNFTAZIFT L MELFE R AL SIETTREEE 0 & g=p(1) =
(BB () sy B (1) s, B ()} REWHE—L. BARFER

(3

Brax (8) = max{ﬂl(t),ﬂz(t),ﬂj(t),...,‘gl(t)} (4)
B(t) = {M @ . B® . B® “

Brax () " Buax ()" Baax ()7 Bran (8)
2 —XNZBKEIBHER

— W EWAPRHBEEESD FEAT LSRRG E UL KRB KR A o 6 6 30 5 5% H 35 5%
FEME Agent RRH, RHMIBPEE—-NEF Agent MIE LT Agent, L T A ) Agent £
REAMMBERN, BN Agent BBEHCHESHNRE IEELRABAN, X FHA Agent BRE
B, X Agent B P IEIRM BB EL I Agent [T Agent KX AMERGREZH RN BAN.
FERHA B P, LRI E X RN KRB FOREFER RS BRI, HE
FAFi8 5 o HU B R B AL, RO R HUB ] T IAB AR R A M M BB K. T B KRR NI
H T, KW Agent IXFH#HFTRHMLFAET, ARMR. BT LFTELAZERRABBRRRALHR
HT,.

FXFRFEESHTRHHXREF Agent HERALSBIHE LRI FTH KLY Agent R
BAER RSN, BB —RR RN WK ETRE NN . BRERS
—ALFHERBI . XS ERAXREN— X ZHERERBTRS, “RBOQRHFRER
PRHES.

21 —3 % BXHRANDER

BX 1 #H—xEWKHRAREE X htTdl A,P,T,8AT,ST,AC},

ﬁq:'vA = {bvsl ’ Sz,"',S,-,'",s,.,0<j<n,n>0}§ﬁ<§5i§i¥'l% Agent %39 b ﬁﬁig;?\f
Agent,s; 50,5, T n THEMIIHE S Agent;

T Rk Het i, T, RmEH BRI @], BEFidie R e @i, B T = {1,2,-,
tyee, Tod o BTUA TATAAIR R R RABBE S BARAREATUEERAFRAINBAEH. H
L H Agent [EH Agent RE—MRUHWBIFARLF Agent IR K —8. 88— KT s, A —
MRARHEE T, HREREHX T, A T, RE8 X, RABLEH.

P = (P;| 0<j<n}P, B K b MY, P;,0<j<n X s; FIiREIMM; P, € [Pinic+ Pinas ]
R P, WBETE D; FEB/ME P jrac IR KE Pjrin Z 16 .

P;(t), RN s; FTQISE ¢« BT



32 EORGEYHR W2EW 1 MEE2®)

B=BWHFERFEXFE  RNEETRENMR,

B = (B (D) s B (1) oo (D)) 6

B E0,110<j<n HEN s, 5EI 6 Bl BRI LW AETHRE.

AT = {Apia,Amid, Aimp} ZRLH RHLRNES Kb Apia BRVRH, ERIMXHIEF,
L (BRSL ) 6 4 FE AT IR (B B9 35 bt TR 18, T 26 )5 3 X BE A A) i 2R b TR, LUME A BUE
MEEASEF RENEE—H. Aimp BRARYN, WAEBINZEGIERP, XHF(EEHHHHM
AR R RS FRE, BERUTRENHBIASEFN (EXHER—B, MEEM(RER
—FMHBR TR EABTERE ., Anid FRFFE,NF Apia 5§ Aimp ZHHRH
HH,

ST={spia,smid,simp} &R Agent RFAAMKHKEES, 5LXXIF LR B EM, RIN2
HEFRFIF R, H P spia BARFRBMM, smid FRIT PR, simp Fn SRR, B HEX K
BERL LA R R B R IR

AC={proposal,re-proposal,send,accept,terminate,deal} %R 2 5k K Agent BT IR F K
& H b proposal #R A X T8 B — 1M, re-proposal RARIELEN M FARMEMARBH -4
P s send RRBRAEZE—FEBHE BB S —F  terminate /R Agent H 1L R A, deal XAy
HITXS .

22 #HHrivd

A AL R R X Bl BT SEAT VAL IR R BT EZ N A H RN . BIUWRARD,
REZWARRBN . —MBRF, XEWNFOFBBARMRE, EHHFBHEMERE A MERE
BE MEFUAERERT. RAPUPRET Agent ZHMKRKBE—-IMREKFRB/NERB/MBY
o8, 3B -ERE . EAX -HNBENFTEZIE XRERE - FTHRANEBEBNE S
KM,

EAXMH—N WA MRHER P BRETESEUTBENES, HTXF Agent b IFHEENRT
Agent, F HX FERHAMNEELLAGETRENRE. RASBPARGERESETTBENTREN
REMES . ERMLBRD, LXH 67 HRANET j LWB - RN A P;(ORR) G, Agent b
REX X MR ST MG, MR P,(OHET—B% ¢+1,Agent 6 ¥4 Agent s; B P, ¢+ 1D E
BEH B4 Agent b SRR Agent s; BIRHT, BN Agent 6 ¥t WL Agent s; AETHBEB (D),
MR WM FREREITFHORE o RAWKES Agent s, , IR B (D=0 MBERM; Bt FH
T BB T R AR EI LT HRM AT HRRRBN  BRHERANHILBRKREI R THOAETR
BAREERK BEREEEN . RFBWEKSIETBER/ ML ¢ AXEHFLERE. X—W
KEBUTHINT BEER:

reject if +D>T, or (Bi)<<g andt =1t
L(+1,P;(2)) ={accept if P,(t+1) = P;(t) (N
P,(t+1) otherwise

KU X FRIT Agent s; RO LBWT .
reject if G+ >T,
LG+1,P, () ={accept if P;(t+1) = P, (D) €}
P;(t+1) otherwise



& F Multi-agent 89— 5 13K 41 i MU B 5% 33

23 REHOHER

RATE S Agent 5. SBE I7F AT QM =HIBE, RRB=HRM . TR A
GERLEE SRR S PR E S LRSS LT EERE T ESE R LT TES
BT R S R R 5 B A, 307 R B e 5 B — Rk e ik
HHF. RO A Agent MIRHIGURIS SR B RS I &, BN 95 AN 76 32 5 A B ok T
(R 5 9 4 22 OB 0 A2 3 T 000 T 0 X B I 08 0 T B e U B B
ISR RESR—BCRZ N BME, FTFEYREZFANRE, RERENFENES
R RH

Po(0) = Ponia - (Pons = Ponad X [ 75 | oA BRI 5052 TR FBG RN, 2 12 15 R

% 0. 5<A<2 I H AT P, 3 0G0, 5 A RMENN . A B RARE M A BARARTLR.
S § B P, ()= Pt (P = Pru) X[ 75 | A ST F RO RMH AT X

AR P L5 I R AR A X B A, WX BT A3 0 3R A R R AR A R B ARE AT R
REBURF g SR X B IF R M A ROME . BT RRXAFE, & %L & REL T mH&s
RS P, ARG R 6 52 L e L O S R T M SR O AT A 8 M R T R R T R B A R
FARBRE; YRNABEMABEN  AIRTRYAE, ERYEHNIELMANLT HITHH,

BB PR R SR S, RATRA 1ype, (0= 2P T2 Do ¢ oy

BIR, 3 type,(D>1, MR BB N R, KT j HRBRE, 3 rype; (0)<1, WX B ek B 4 M &
WoLKTFINEE; B type,(D=1,%0 j IFrPFH.

PRIG 3 Ty Yot S R 26 B 640 32 7 ) RO [ R 3 0 PR 2 B9 SR R A o o BRATD R — X Bk ) i
BRI, BHAER R, THETFREMA, FFRn KR A QB Ms , B IF 18 R 15 52 5 048 B
FHo AT RHBANEAITER—-BARENE, TRFVWRF, BARAE: XHEHXI QBN
ZHHRBYRBERRAOT QRN B A BEARK AT FHERELN, BEREL B, £
T HERZ S BRBR SN 43 SRR FT R REERMAON N, B0 A BER/D, 63
FHRHETRBETRBELATFHFREZ PO RS, FU. XFEMNAAETRESZMR
#r 58 B89 7 A E X 32 B G — B IR IR 4 B O S R X e TR ] A SR

HEEBHEEFRERRNNOAELSRNT .

B BIE LR EBANXEN Agent s; RBA R PiG+1D),0<G<L(L BBIF: RA L
REPHENZTHONEO; W ,

A ={P}(t+1),Pi(t+1),-,P5(t+1)} h K Agent X L A7 Agent 7£ ¢ +1 REMMA & .

BAB L Agent b ST H KR F Agent KFE— MM K

Po(t+1) = {PY+1),Pi+ 1), P+ 1)} = w(e) X Al (9
Heb Al hA, ¥R,
B () J?z(t) 1 N - 1¢2)
o = e s (10)
Wit JlZﬂ(:) Ep.(:) D@ Eﬁ(r)}
B ={B(8) B (£ s+, 3 (2) o= 9Bl(t) %7@]%t%ﬁi%ﬁ—’ﬁﬂfﬁﬂﬁﬁ?ﬁﬁ&%iﬁﬂ@%ﬂfﬂﬁﬁﬁ

k.



34 MERGHR B2HE I MEE2W)

24 WAMERE

BRI, L Agent b BERBHRNT :

(1) EJ Agent b [ B ANEH Agent s; RERM .

(2) L5 Agent b FFFFT A ML) Agent s iREIJH B . HFFALIN Agent s; Rk “accept”’H B, 5
£ Agent s; fi“deal” 0B RIVR T FHER; HEHALY Agent s; Bk “refuse” {8, MER 5L
77 Agent s; B)R¥, FMHEE DL Agent I 5K H Agent b EIETRE, FRHABK KT
to K-S ERIBRE /N T H{H o ML H Agent,

(3) REEL I Agent s; BIRM, KB IRFYLEE WL Agent N BB HFH FRV=
K HMPTERBHZHFERRTRBERBENYTRUNER BN FABAEILEN BREL R
Fro X AREEBBRERLIUS; X SRR TR RBERMAOER, b REY
XHRBVRBELTHAEZPHTRBER. YWEANREPEER L AEH Agent T—8K
MO ETREE MES +1 8L Agent HLEFTRNMBER A, .

(4) AR w(e) XAL ZKBEF Agent b T HE £ Agent M — R4

(5) MR <T, WEHEHMMDEE (DI WBBRE. FUAK KK,

3 RNFsCHl

Bl 1. APIBHE7E R B RBE B T =ART7, XR B A EA B K S nth i (— A X R
EARRLEHPHEIEHLKRESNBE—AIERAANER . EHEMER—BHHE Pow=
500, Pyrmae =700, To=40, St 3 TR B H 8 S BRBAEH A S RIBE.: 8.5.4; SMX R, A4
RAHNEREHCHAREERNERN: Prun=0600, Pio, =840, IRHEM A BT RE(A=4); Ppun=
600, Prax =840, IRAEIE AT AR (A=1)5 Pipin =500, P = 840, IRAI K W A BB (1=0. 25),
Ptmin=600sP4mx=7009iﬁ¥“%$j‘7:ﬁfﬁgﬂ(l=8); Piin =550, Psue =700, iIRF K KW R BB Q=
0.2) 3 Poin =600, Pornax =700, IRHSRME AT RBA=6), HEAETREMNDBHTME =0.6, \5H
1S RFBWASHETRBENT o LN,

REGFETHRENEXURERTHRNRRGBLNIL T NAETRENR 2 Fix.

12t
L LLH3
o T
R
= 6} £ H2
& |
G EH1
2t/ X ke
0 — X4, .
5 10 15 20 25 30
BWHB K

2 RASEPAETRE

KREREZW . XHEEH S BRI XRG4 — B, R R R — X Bk R
MUERAEHRHGROERTHROB KR ESETRER/MIZH . B3t 2317 5% 28 LK
TRAMBAURB RN ERBE, B2 T AL FRRMEI; FE L RBNBRGLERTHTR



E F Multi-agent 89— 38 993K 5 i M M BT 5% 35

6] 32 7 R BUAR [F) 3 W& B9 5% 25 .
4 48

A30E T X — X B HFTRAMTRRA, FAEE PN Agent WP AT R K. MEE—
A~ Agent [Fl#f 534 BB L J7 Agent LA REH A Agent #TXE, AT @ REERMERBA; 74,3
TRAB L T7 Agent Rbt 5K T7 Agent IR ERIR/E MBI X F Agent Rk #HH
B —A LT Agent 5ZBAEBB I XX FRITRERALFH. SHehXsemm, A XR/HT
— X 2 WK BRI, R &1 T B8 B0 & AN L 07 AT VAN AT IK A T REEE /DR SE 7, 4R
BT RBE B RIE T RABBR I BURR . KR8 18 S AR AT R A o %) R R 32 O R
ARFPHFTAHET - RRHOBH . REARASETEREESXERM B EHLELT T -RKHE
— R4 . BEERERFFIFTRA R F R0k B I B R £, B T P Agent B9
B RPELI R Agent ZHIHRE, H BR R T RATE P LR WA FH.

2EXM

(1] #EBz=. WEEREXIFREIM] LR &F Tk iRt 2001

(2] David Esther,Azoulay-Schwartz Rina,Kraus Sarit. Bidding in sealed-bid and English multi-attribute auctions[]].
Decision Support Systems, 2006,42; 527-556.

[3] Bichler Martin. A roadmap to auction-based negotiation protocols for electronic commerce[ C]//Proceedings of the
33rd Hawaii International Conference on System Sciences, IEEE Press: 2000.

[4] Thuc Duong Nguyen,Nicholas R. Jennings. A heuristic model for concurrent bi-lateral negotiations in incomplete
information settings [CJ]//Proceedings of 18th International Joint Conference on Al Morgan Kau Fmann 2003.

[5] Thuc Duong Nguyen, Nicholas R. Jennings. Managing commitments in multiple concurrent negotiations[J].
Electronic Commerce Research and Applications,2005,4: 362-376.

"[6] Iyad Rahwan, Ryszard Kowalczyk, Ha Hai Pham. Intelligent agents for automated one-to-many e-commerce
negotiation[C]//The Twenty-Fifth Australasian Computer Science Conference (ACSC2002) Australia: Australian
Computer Society, 2002,

(7] BHXRRELFEJK. —E Bt BERLI]. HRHL TR 5 ,2007,43(3) : 230-233,

[8] ik .BEM —FHREHTEEIRAGHRPAERA)] A LR ,2006,26(3): 663-665.

(9] EEH#H . EZK.BR, 8L LAZRNMBFEHIBABRESHT]. BEEM¥¥M,2007,10(1): 95-97.

(10] 3k, f4hl. £ A shthrasms MM k)] SR LG ,2006,26(8) : 1935-1937.

(11] B B8, EH. 2T MAS 940 BUR SR R iR M BMBFS]. RETRER I KA ,2002,11(4): 304-307,

A Research on the One-to-many Automated
Negotiation Model Adopting Elimination System
Based on Multi-agent

LI Ranran' ,SUN Huamei?,JIANG Guorui' & HUANG Tiyun'*?

(1 Economics & Management School, Beijing University of Technology,Beijing 100022
2 School of Management, Harbin Institute of Technology, Harbin 150001)

Abstract This paper proposed an one-to-many negotiation model adopting elimination system,contrast to the concurrent
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bi-lateral negotiation, it could reduce the complexity of the coordinator Agent and the communication cost between
agents,avoid the unfair phenomenon for the seller agents. The model put forward the concept of cooperation possibility,
which was used to evaluate the sellers and eliminate the sellers having smaller cooperation possibility,so that reducing
the negotiation cost. During the negotiation, this model divided the seller agents into different types according to the
track diagram,gave respective strategies to propose counter offer,and proposed unify offer in the next round to the seller
agents on this foundation, This method not only ensured the quality of the negotiation but also reduced the negotiation
cost,could complete the one-to-many negotiation more availably.

Key words One-to-many negotiation adopting elimination system, Cooperation possibility, Negotiation strategies,

Negotiation track diagram



