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Multi-agent negotiation model with emphasis on privacy
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Abstract: A market-mechanism-based multi-agent negotiation model with emphasis on agents’ privacy was put forward.
Agent just sends a symbol of its marginal utility and needs not to send its demand of raw materials. The market agent
summarizes the individual information by running pricing algorithm and allocation algorithm, and returns the summarized result

to agents. The simulation results prove that the negotiation results is similar to present methods, but negotiation process is

more confidential, thus satisfies the requirement of distributed autonomous agents.

Key words: multi-agent system; negotiation; market mechanism; privacy

0 3%

ZHE R B B 7 IR B R £ BB R R 48 ( Multi-Agent
System ,MAS) HF R E B IR, 7ELH RBIA RS, B 5%
HE-HEREMEZE FMEERNEAEBT AN R
R, B—HERPRE AR R EE Y . BT, 2
BEIRIRIE T MR B ML R AR A R E R KRR LEET
AEH SRR AR, Sk [ 2] 38 B MRS 16 R WK %
BERY, SCHR[ 3,4 ] 1R B FHASZ MBS, SCER[5 ] 12
R EZT R AAL, SCEk[ 6] 48 9 2 TR 2810 1Y SR S U v
AL, 5HEAMZEYHIAE L, TG AR F B RAEE Ak
M INSUESE & 2 R R R R, XEk([7,8]
R TE T % B AL K 25 68K B 5 2 (Market
Mechanism base Negotiation, MMN) ,iZ 5 ¥R A 2@ T %
B RB IR E R K 2 3T 2 09 U G R AL R D — X 2 i T
L0 T R RER &, R B A R R MR M
AR i F T R & AR, B L B RE AR A AR 7=
mANE MR E GG R, BRI B T 15 BRI E K,
B2, 20 T RN JFRHHAT M, L BRI TR 1R T Rk
HRZEFRER, MHREBENHBRERNESNLAEE
BEN,X—FHEERNTHILE=FNEREA, 5 — 2
LT R BHHAE RBIAEIR WEM T, FEL L, 070
RIE T MAS REMF BB SRR Z B EM, 0k
[O]1RITHHE T A AR E R, B E TARBIE
fAIAMA(E B R AR A R R T 1 o AR SO T30 PR A &

75 H H#J:2006 — 10 — 23 ; 4&1T H#8:2006 — 12 -20

R —Fh L SCRR [ 8] 9 77 3 E A AAE R E A BLE %
SRIGFE VLA b3 7 B T T L] A 2 RE AR B R AR AL, AR
& MUMMN ( Marginal Utility based Market Mechanism

Negotiation) ,

1 W3 R EE P A

FAMIRAASCIR [ 1] 32 M B i 77 3 JRORH G B AR R, SR
BT P Al A 7= TR0 R, R A R AR B
AREBER BT amEL T a2 ks, Bk BEr
W VR A SR, ER DM £ b 2 7 45 R o A ) B 9 R A
o HRITIE™ RSk 5 U &= KB B,
VB BARRIEL E QR T L HRAE ™ DU RAGAE 7= FIH , X
Be PR ALIE A T REA B SR AT LR 4095 R HE T %
RESMERHERHH L o

EX 1T —ANEHEERRE—-NFITH < PLANTS,
PRODUCTS ,RESOURCES ,UTILITY ,CONSTRAINTS > H+ .

PLANTS = {pl;,pl,,---,pl,} FRARK) n NEF A, B4
MV AT AEE R RE AR

PRODUCTS = {products, ,-+ ,products, } . E:H products;, =
{product,, ,++- ,products,,. } FINH pl; HE7= 1) m; Fh7= G o T E UL
AR B e A KRR, T Rl 7= — T
T B B SRR 5 B 7 o R R IR R AN ] , BT LA e A R el A=
PRl — 2K R A AR R & o

UTILITIES = {U,,U,,-,U,},U; & pl; B)%% A B %o
Ui (zy ’“"zimi) Fonl pl, EEFHE (2 ,"',zimi) THF

ESWE VL5 EA A RBHEPI R B H (05KID520080) 5 VT334 “ 1 1 LA I H -4 e gh i H
TEEB A (1975 - ), 55, ILARTFm A PR, 1, EBBIR T 1 A TR RE 2R AR R G L FRIS;  #hiGE(1963 - ), 55, Wi iF
PN BT, W, EEHFT7 1 A RE CAD MRS  SBLEN (1973 - ) , 2, INARBRIAEN  PFIT, 14, EZERF5ET5 1 - A0 A s A



%43 B F  —ARARERG F R BAR 943
2, % product, K74 B = Uw)” - Ui
RESOURCES = {res, ,-- res, | 3575 m FhIEAS, ’ max,(y,)
CONSTRAINS = {C_production,C_pollution ,C_resources} HHR U (y,) KA PR VR ; (; res.  RIEBMIEK

FRE MR WYL R EK 4, C production,C_pollution,
C_resources 43 BRI =1 5 e BRI ARES
BRI R p = (py,ps,ee o) BAALFE S F

MR, = (w0 u,) ol i FORME A 1 &
511 Tim
T Tom
R; = : :
i T
RBBERNETHE v, = (Yaso¥im) » FIH EE
Ui(y;) = yu; - y:Ripo
maxU; (y;)

ﬁu%_\iﬁz?%%ﬂ!ﬁﬂ*ﬁﬂ{y,& < C_res;
0 <y, < C_pro;
Her,Cres; = (by,0,b,) " A FTHREA K BKERHE
C_pro; = (1, ,¢,) " HBAT T RIE BARERES o

2 ETHERBAERMN T %

EX2  Hirtgp TR BB X ERE B IE 15 3 PR = X
H:

0 <y, < C_pro;

SUR U (y,)" SRR C_res, B4 j 434k b, B R —A
BN Ja A PR LR SR AR B R

EX3 s p TR AR 3T R B bR E X
e

k.; = Ui(yi) - Ui(yi)j_

ﬁ“F,U.»(y.») IEJ/THESL83Ui(yi)j_ %ﬂ%ﬁﬂ%;ﬁ C—resi E‘J
57N by W N— BN A FERLRI SR AR B R A

EX4 N p T REE SR GBI xR BIER
BRSO by B BRI IR ANE A AT AT P BIE NF

A = {ilkj >0}, A = {i|kj =0}

WR 1 EERRRETT A MR R E T LA, W RE
A i Xt OB B IE T PRASOT by BEIZJEORHE 4% p; 38 KT Dok
N RZINR o

P BSEH AR AR A LM REIR (4l 1) B%dE 3
REAA 1 T 4 FIERH BT MR A 390 80, 45 %€ HAR ORI M %
¥ 10, 73 IR REAR 1 X PO EORHE A PR B B4R
WnE 2 pron (R 2 M SRR L AAES) o

®1 BFHHP=HELBFIERERGE R

ik 1

1k 2 3

Pl PE 2 PR3 PR P2 PR3 PR P2 R 3
FwE 200 100 500 100 200 500 100 100 200
JFRE1 3 0 0 4 - 1
JERE2 2 0 0 2 0 5 0 0 0
JEURE 3 2 0 4 0 9 0 3 2 0
JEURE 4 0 6 0 2 0 7 0 0 2
R BERURA U, U k; 4 0,
sol e FORFEILAR RO i FUBCRUR 28, 59 RE PR 34 0 IR
= e S BURAUR AL THL(2) W R SHEINL(3) TR
2 1000, e (1),(3) M BEIKIBLT (1) F(3) JEH.
=N > e FE S 2 I X 3 WY LA Hh, S BRRU i K T
50 - G ERLEMARRAR by 0 2B — A B B
N S UL k; 5 k) AR .
0 5 10 15 20 25 30 35 40 45 50

BT PO EURH 3 BRSO BE AR A T v s/

HR2 FHEBESTEFERRRE=SHE, NE G
3 SRRk B IE 1) 2 Bk A & B & BT 1 SRR B B res;
RN, RZIRR

E MBS

(1) B F—7= RIEFEER 7, W R X ot/ i b
R By OAERL IR 1 PR RRIR 1 xR 4,

(2) FRAL AR AR ¢ FORSURARE, B A F=HL5) 1R

LT ) Z%R.j < C_res; W ki JE 03k 1 P X aE

R URE, B2 EAR, JFORE 3 MRS PR AR, 3R — A~
SRR 3, BRI N 50,
(3) HEﬂJT%EﬁEWlB‘J?ﬂi J'?*Jr BV AE 7= R4 B fa

BI%Q"JFE%FFZyR <C resyﬁkﬁﬂﬂZyR < C_res; +1,%

WR3 EHEEERSTEERRRE=SEE, NE G
A i xSty i £ 1) 21 BRSO K B G BT RS B R OB res;
BN R, R Z IR

WY =FERTE

(1) ZH—7= 5 HIERE R, WA RB A 0 % IRkl j B fm)
BB ky E LR 1 R R 1 R4

(2) ZEAL AR RBIR | FIRSURRE, B A F=HL 5 1R

R ZIH R ZyiR.»,« < C_res; , W by HEB K 1 X aE

PR 1SRVE, IR 2 BEAR, JFURE 3 MR SE PR, Wyl N — A~ B3
A JEORE 3, 3R B/ 50

(3) BB AR REAA § BOIRSURORE, 3B/ 1 > BALEY)
OB G = L PTRR AT R

(a) JFUR) A AT REAE AR R, B 0L (2) o

(b) BREARBHBA L k5 0,

DA R ZAMERRR I T ORI AR SR B BB B
BRI , A SCHY 7 3R IE R T =M TR 1Y - IE 134



944 it FHUE A

2007 4

P2 P RE A 238 R M X JEURE A T SRAB B0 , W7 LA 2o 484 fm Ji
FHE S IE M2 bRk RS O 538 SRRl A BL g e (BT 2
(1) ) RBIFTRIE R ; PR RI T H RS E
BRI B ARG, vT LAE o 9800 [k B £ 1) 1 B 3 R 4 K
FIEBCRRBUENE R . Z BB ABBANERAIRER
B e A R B R A HAE AR, AUy I g A 4
A B ARARGE I BB Kk — MR S5 B
ET PR T L PR Ok o (B 1)
i s AR, T i i e M B v (B 2) fER
DEEE(BIE3) .
Fik 1 ek g BR
Al R 0
1) WEBAE W8 po
2) BATA IR, xR ROk A k.
3) FHkj >0, HGE RBA KRR+ FRER, BN RILK0” brk
o
Fik2  WmE ek ERE N B
1) HEAME BRI R IR BR G AF , AR IEAT S 4F-5 40 B Ak
RASA AT A = 1,,m)
2) 3 AF AR i
demand; = 0
while (kj > 0) and (demand; < max_res;) do
{ demand; = demand; +1;
B AR § BRI JEORE S B R— N5 |
/7 A IR R, R RV BB A ¢ AR 1S B — - B AL IR JEURL,
FHREETEEL IR IEIEE R 1 AL R A
etk i/
3) HEETA B R A IR j BTk dem, = Y demand,o
iea}
4) 3 A hEAE K i
Supply; =0
while (k; = 0) and (Supply; < max_res;) do
{ Supply; = Supply; +1;
B RBIA © BRI RN N — N B 5 |
/7 WA IR T, B RMIR B BB @ 98— BRAL K JEORL, 7
TR REYRSLI 0 OB, B BBk § SEBRREA FORDEAR L 7/
5) TSI R R X JEUR j BB Sup; = Y, Supply;o

ieAr
J
6) if dem; > Sup; then p; = p; +1

else if dem; < Sup; thenp; = p; -1

7) PAT 1) ~ 6) HEIRIDEEE p, AHEAED
PLEENRRF 48 AR BRI, TEX MR T
P R R AR IR B B AT B T MR, T35 RE IR FI
Sy BB X FRHEAT SE PR AL o
ik 3 W AR OB 4 BC B B (Resources
Allocation Algorithm, RAA)
1) M2 M 4) HHE Supply.
2 ) while Supply > 0 do
for @i e A;'
il ¢ B —A~ BT I JFORHRAT , BB A EURH IE
Tl 1 BRAUH R 0,

3 MUMMN 7 &

P FARE R A SCRR [ 8 1 RO Bd . 31 RE R IR+ A O
BFBTIRECH 5000, MUMMN H “ — B {7 75 B AR 43 B
A BB/ N IR X B S o 10 YA E AT ELES RN 2 BTR o

Hi T MUMMN 7l MMN J7 3E#8 25 T 0L 8 4L 75
%, FRTERCR FIF M B 25 {HR MUMMN J5 3 7E Bk
SEP b H MMN J7 i BARAE M. (7 H LKk kB : MUMMN

AR T MMN, MMN J7 3578 150 4N [El & (B A el
REVR S T 7 REMRE DR RT B ) B B R REERR IR 2 19
R MUMMN J7 357 2000 MEl& )5 B B 2 A
Ui/ IN IR R A8 £ B ) 07 5 R 38 MUMMN Ty gk v — A B
HRE S, 7E T 7 90 B B B o PR B R B IR B O — A~
AL, T FE BN J 39 A R/ B R A

x10°
16 A T :
147 / + MRITT IR
b 4 MUMMN
12
E 10
8./ ,~
o -/ / N /ﬁl.
4 \}:N::u?»"-:-"j‘"‘/ RN /f
/ o -y
21 2 3 4 5 6 7 9 10
/-4
B2 Agentl ZERLRIJT ¥ A MUMMN T A% b,
4 HiE

L BB R GUR BT AT LA 23R — X 25 Fl— X — Up R i o
KA, —xt— W PR SE SR AR AR HE B RE ) A DRI RE ), 7E
BB EREN, — N — LA N E R, 5 —
UM R SR AR AL 4B B, — X 25 B 3 A [ LS A B 5 AL AL ) 1
RO BE, BB REE B AR 08 RE Gl i — S B AL RE A5
HBW BN R RRMBER . 456 BA BT RS T
GOt BC IR, D3 A OB T 4 R AR B 15 B AA S 1
BORASCHESCHR [ 8 ] TAE A9 ZEAE b 42 i HF 5 UE 7 2 T bR
BORBZE BRI BT O7 vk BASCHR I 07 kB A5 TF 8 4
K, A e EEI TAERBT GRS T8 77

iy BMERFEXFARARST AT s £
B IR LI

SEH:
(11 XIBRI. 28 AR RS B AR [ M]. Jbat: 1 4 K2 bR,
2003.10 -11.

[2] DAVIS SR. Negotiation as a metaphor for distributed problem sol-
ving[ J]. Artificial Intelligence, 1983,20(1):63 —109.

[3] FATIMA S, WOOLDRIDGE M, JENNINGS NR. Sequential auc-
tions for objects with common and private values[ A]. Proceedings
of 4th Int Joint Conference on Autonomous Agents and Multi-agent
Systems[ C]. Utrecht, Netherlands, 2005. 635 —642.

[4] WURMAN PR, WALSH WE , WELLMAN MP . Flexible double
auctions for electronic commerce: Theory and implementation[ J] .
Decision Support Systems, 1998,24(1):17 -27.

[5] CONRY SE, MEYER RA, LESSER VR. Multistage negotiation in
distributed planning[ A]. Readings in Distributed Artificial Intelli-
gence[ C]. California : Morgan Kaufmann Publishers, 1998. 367 -

388.

[6] KRAUS S, SCHECHTER O. Strategic-negotiation for sharing a re-
source between two agents[ J]. Computational Intelligence, 2003, 19
(1):9-41.

[7]1 Hfh. MFHSIEET R ZE MRS SR D]. ML, K
iy K2, 2006.

[8] . 2T 28 AEMARUIRY K L T T 3 S5O BC BB AU J] . 5L
R FH,2006,26(12) .

[9] MAKOTO YOKOO, KOUTAROU SUZUKI, KATSUTOSHI HIRAY-
AMA. Secure distributed constraint satisfaction: reaching agreement
without revealing private information [ J]. Artificial Intelligence,
2005,161(1 -2):229 —245.



	942
	943
	944

