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Fig. 11 5 agents and 20 agents and 100 agents (utility space changes with bias)

BB MRFTE 2. —/T, HC TIREN L § 272,
Tabbr—yx vt OIS T 2 7 ONSid
DLTED, 20 HOFEH LI X D REHEH 0.8 26 0.6 2
JENBA L Tw s, FRZK 7 2 T ISR 3.

713, BRI ZER DAL DRk T % 2 ROTTRIERIC
KBIL 72 b DTH 5. ORI AR 2N T 585
BTHOKDZINEM 2 MH-> TS 256 TH 5.
I ER Oz R L AbE b D TH Y, fithlldt:
KRINAETH 2. FAND GA DIRtfE, Bho HC D
HAETH 5.

7D &) I BRI RS 256, hERR)
FE I BAS 2 222 O TR IZZ L v b
B GA & HC B ICHRRDOMIEIZZLL v, fE-> T
8(b) TRLALIICGA KV HCIZBWT, T—¥ =¥ b
DINADFERFINTZAL L T BOlERITF BT & A L.
—4C, K 7THD &) I ZER R - TR 54
&, HEROTCRIZZT 2, Thbb GA TIEEERD
PLENZT 2. GA TREB 2R IBETHTHEL—Y =
YHIZES T, EE LREEPROMAUIRD EL L &
Do, RO EE L ROEIELSEADRE X 5720
TH5.

(© 2013 Information Processing Society of Japan

5.5 BMMOZEERHIEHICELTIHESOER
AHITIEFa R DO ZAER DGR I 2 5B 1D »T
AR 2. ARFSCTE, MO KRR % B E L T
% 728, £ O BRI AFE AR FED W T IS 2L
T2 EVIRMARET 2 2 LTSS, X 10(a) I
WL OD DDA HEG] & B L2 ZHICKED R L 5
RERd. GA TEEVRIERZHR T2 2 LB TE 225
HC TIRREEHA LT3, K 10(b) IK&A 7L — 3
VRICEK M DR E 08 5 1.2 DETT V¥ hITE
LERHADOREZTRT. 2OBA, GA B XU HC D
HMRIFIFEAEEL LR, iR, -2V FDOK
ISR B KIS S L\ 20 TH B, [/ 10(c)
W0 OO LT, BoIcHI L 2 10 [, v T
#51% 10 ] L 2551 %2R 7. #3 Uikdhid HC ORu#E¥Ess
WAL, #5lRE HC ORER LR T2 2 L0390h 5.

56 I—YxYHBZWEEOHER
MfiEF Tz —2 2 v P2 DA DERZED TV
B, RKEiClEz—Y = v S 5, 20 £7213 100 DA IS
B 2RBICOVTHRRS, KL TRET LA T 42—
Y IEORBFIETIE, HF2—Y v FOREZ BT 2



BRLEZSARERS
IPSJ SIG Technical Report

L CRBIB R W R I ) & & DSTRE R OYK & IR
TH 5. RfiTl, MAEMEEIME> TELT 256
ICEWTZ—Y = v MDD ED X9 25
BRGZBPITOVTHEREZIT.

FT, =YV M5B IV 20 DEEICOWTH
X%, K9b) LFAFLERETI=Y =¥ ML 20 DEA
ICBWTyIalb—ya VERRLZKREZK 11(a) ISR7.
X 9(b) & FfkIC, HC TREEIHZEMESEOIIRNET %
FCHIIfED o AR EPBEI TE R VLD T, RN —
PV OHANEAT B ONICRELRHL TS, GA
TR =Y =¥ M 2 DEHICHARTRIER DA L T
WE A HC & D b RERINE . 2= 2 v MDY 2 DY
& &R TRERIEA T 2B 2 AT IcdiR 3

KR T, Fr— = v MESHs I L TR DS
B2 2N ZNOHMAEZR > TWwa. fiE>T, WD
DOMDAZEHE 2 I3EE L LGS, -V v
F ORI ZENETNE DL T NRLE S, Thbb,
I—Y v MO Z I Z 513 8, SR T
ZALDE DRI D, 2GRN ERET 5 DN
WL WAL, =YV M 205EIDL5E
XU 20 DEADSTH, GA TIIRBFERDITS DS HKEF
(%5,

RIZL—=Y =¥ F 23100 DEEITE T 5 R EHERIZO W
TihR 5. X 9(b) L AMEARETT—Y =¥ FHY 100 D
BAICBOLT, ¥ TaLb—ya VERLBEZN 11(c)
WY, 2=V MY 100 ETHEZ 2L, GA L HC D
FRPIEAERULICR S LD 11(c) o 5. B
FEHTER U 72 & 9 12, A ZER 022 of: /5 23R & T

KD AT T FHEHORWA N = A LDEREL R,
I—Y ¥ FEDI100 &) KRB ZZ B REIC B VT,
ARIRBHETH 2 ThH 5. WFEFIL 18] Tk, =—
P x v MM SBRETHERBREBENE F > TV,
AIREFETE, ERKIIETT 2528, ==Y = v MY
100 & V9 KHIBE 2RI B T B RE T
H5.

6. BEEMRRE

%im R B T B BEFET S D % 13KV D 30 FHEI S
DVTOART 7R —F LEbDTH2H 1], [19], [20], [21],
[22], FERRTEDRIFHBIBICIEH L 72 R O IEFESL { FER I
nTws,

SCHR [23] T, arikdlfmEE i & L -COZEED €
FULEITHoTWw3, 22T, ==YV B REOR
a7z N LRI Z T, aRBEZERAS, -V <
v b DB, BRENED7 7O E L TRRE N,
BERDEEZH S 720, IEFEOMMBIBDIRY 1>, A
XHRTIE, REFRICL > TRELRERIB SN FHLE

(© 2013 Information Processing Society of Japan

Vol.2013-ICS-171 No.25
2013/3/19

RINTW3, Lal, AR TRINTLEDIE, —A
D7 T (FRBFEEE) L~ ADHOTE (HRAN) ok
r—=2ZADHRTH, one-to-one D/INFELZEIZRE L T
HEmMThbN T3, e, ACERTIZ 7 7 2 A Hilfic ik
DGEIFERBREZRAL TR D, Sl Ui B %
e 208035 570, X0 FEMAERSETNICHIEL I
N5, —H, KXk, B4 %2R->%22 80—
PV b OFERHRE LAERBFEEREL 0D, £
7o, ZHOFIRIDIEICE N 254, H4 DI L
THY AR EZ2RET 5 2 EIFAHOREIWEETH 2.
Fric, AL, SRR DSEAE 3 2 6 7 2h
MR ZEL TE Y, KAEBRZZRE L 7 e o Hh
REZHEETDH 5. AFSCTHOCTOSHIENE, FKimic
BIL TIFARE B R OES, B X ORI AR DRI
DTSR BHEEREATH S, #t>T, Kk lr
LRETFRIL, FEENBAHAPI VARG THL LS A 5.

SCHR [6] TlE, BEEZ onfoff D7 XNV2HD /) — Fip
BHLIT— LYY= LTEREL, FIHEH7 ALY XL
IZEEDWTRIRT 2 FHEZREL Tw 5, AT, £
BFEBIAT—=IEV) T4 BEOEFEL TV, FHEE
WARHERTHW 6 1LTw 2 B, 3 >0EE#e &
T—ATHY, WRELRMOED 27 (=3 x3x3) L
FAEL 2\, ZHUIH S /N R RTETH b, FERN
BIRNTISA 3 CThH 5. AL TIE, ARSCHR & L TR
F—=72EY T4 BT 3 o kigsmofrbi TR D, WEe
7 fED%LH 100000 1l (= 10 x 10 x 10 x 10 x 10) FET 5.

HR [24] T, ZH B OEEGR R OB MEEZ I K-
TEY, RBEL-FENAL — Ml 2 W T2 8T
CEWHRTHZ ZEDIRINT VS, L, fwsido
WAFBIR & RAF I X DM 2R I3 k> Tk, A
ATk, il E TR E 77 7 TRBLL, fR
MOKARIRZZRE L 2 @M 2222 > T 5, [21]
TRE RGN BT 2 “HHOE B O HG | AR
KOS UCRIAZERZ 0 72 7 89 75 7
FHZHOTIDHATY S, fHEOKEFRREEbN S
2, HETVOERL S,

SCHiR [7] Tk, IETIR & A e e R O BT 1 o) 8 P
BENREL, Y32 =Ty F7=2—Y v 7Iciod R
T4 L— 8 DEREH R RS FIEMERINTw S, —
i, KX TlE, SILICERDKEHRESGHDOI—Y =
VEDMEET B, X DM SRMEICBEIL T, AT — 5
BV T4 EEREERER L T 5,

PDEDXIICHBRB - = v MBI T 2% 13 5%
{ATHNTW 23, ZREEh O HWEIF %2 ZE L Tz
W, L2 L, T T D 2R ORI % 5
&L 72D H B DTRITRT.

SCHik [22] T, RERTHFIDSEEAE T 2 858 D L s8I
BILC il L D HMB2REL TR, vy aly



BRLEZSARERS
IPSJ SIG Technical Report

& 7 ZIRMEZ N LT 5. Fa i oMRFR—IR I,
WKEBZEEL T ETILT, BICEREZE 55D, £

DRI L 5.2 5 &0 ) BRCKRERERYH 25, H
B 72 G i A OARFEBI LR 13 - T e v, RECTlE, &
,mﬁwﬁﬁ%% %ﬂf(iﬁ%%ﬁﬂﬁ&777f%ﬁt

RICBT 26598, Thabb Dt N EER
3‘575)73351 LEBINT VDS, Fh, KPPz BIT 5K
HIHRICBE LT, W mr c i 28051 £ 72 1358 L ¢
L2LT, K=y ORISR ERECELL, B
BRSO L CORERARBSEEERTEL 2 L %
ALTWVS, X512, KT, 2H5MRBRZ IR,
I—Y ¥ MDY 100 & &\ ) RIRBL Z RPRRREIC B> T
b, BBEIERSRETH B Z LB

7. F¥EH

AFRSCTIE, G U CRERFINIC 22K T 2 8 7 %)
FIZEfE & ﬁi!)ﬂOM%H%*E’%iﬂﬁ%%f% LIeX 74 =838
DA N Z AL ZRE LT, FEBIC XD, REFILETI,
S22 DSERF IS HME IS 2L L TH I s D &
nsEzmLE. if:,

v 4100 &V ) KHEL
RARBRIEDEATY, ORERSTRER 2 L 2R L 7%,

—Yzv

SEH

[1]  P. Faratin, C. Sierra, C. and Jennings, N. R.: Using Sim-
ilarity Criteria to Make Issue Trade-Offs in Automated
Negotiations, Artificial Intelligence, Vol. 142, pp. 205—
237 (2002).

[2] Fatima, S., Wooldridge, M. and Jennings, N. R.: Op-
timal negotiation of multiple issues in incomplete infor-
mation settings, Proceedings of Autonomous Agents and
Multi-Agent Systems (AAMAS2004) (2004).

[3] Lau, R.: Towards genetically optimised multi-agent
multi-issue negotiations, Proceedings of the 38th An-
nual Hawaii International Conference on System Sciences
(HICSS* 05) (2005).

[4]  Soh, L.-K. and Li, X.: Adaptive, confidence-based multi-
agent negotiation strategy, Proceedings of the Third In-
ternational Joint Conference on Autonomous Agents
and Multi-Agent Systems (AAMAS2004) (2004).

[6] Hindriks, K., Jonker, C. M. and Tykhonov, D.: Elimi-
nating interdependencies between issues for multi-issue
negotiation, Proceedings of the 10th international con-
ference on Cooperative Information Agents, pp. 301-316
(2006).

[6] Barbuceanu, M. and Lo, W.-K.: Multi-attribute utility
theoretic negotiation for electronic commerce, Proceed-
ings of the International Workshop on Agent-mediated
Electronic Commerce (AMEC2000) (2000).

[7]  Klein, M., Faratin, P., Sayama, H. and Bar-yam, Y.: Ne-
gotiating Complex Contracts, IEEE Intelligent Systems
Journal, Special Issue on Agents and Markets, Vol. 18,
pp- 32-38 (2002).

[8]  Fujita, K. and Ito, T.: An Approach to Implementing A
Threshold Adjusting Mechanism in Very Complex Nego-
tiations: A Preliminary Result, KICSS2007 (2007).

[9]  Strotz, R. H.: Myopia and Inconsistency in Dynamic

(© 2013 Information Processing Society of Japan

[10]

[11]

[12]

[13]

[19]

[20]

[21]

Vol.2013-ICS-171 No.25
2013/3/19

Utility Maximization, Proceedings of the 10th Interna-
tional Conference on Cooperative Information Agents,
Vol. 23 (1955).

Laibson, D.: Golden Eggs and Hyperbolic Discounting,
Quarterly Journal of Economics, Vol. 127, pp. 267286
(1997).

Gul, F. and W.Pesendorfer: Self-Control and the The-
ory of Consumption, Fconometrica, Vol. 72, pp. 119-158
(2004).

Gul, F. and Pesendorfer, W.: Self-Control, Revealed
Preference and Consumption Choice, Review of FEco-
nomic Dynamics, Vol. 7, pp. 243-264 (2004).

Savitsky, K., Medvec, V., Charlton, A. and Gilovich,
T.: "What, me worry?’:Arousal, Misattribution and the
Effect of Temporal Distance on Confidence, Personal-
ity and Social Psychology Bulletin, Vol. 24, pp. 529-536
(1998).

Loewenstein, G., Weber, E., Hsee, C. and Welch, N.:
Risk as Feelings, Psychological Bulletin, Vol. 127, pp.
267-286 (2001).

Sagristano, M., Trope, Y. and Liberman, N.: Time-
Dependent Gambling: Odds Now, Money Later, Jour-
nal of Experimental Psychology: General, Vol. 131, pp.
364-376 (2002).

Russell, S. J. and Norvig, P.: Artificial Intelligence : A
Modern Approach, Prentice Hall (2002).

Ito, T. and Klein, M.: A Consensus Optimization Mech-
anism among Agents based on Genetic Algorithm for
Multi-issue Negotiation Problems, JAWS-2009, pp. 286—
293 (2009).

Ito, T., Klein, M. and Hattori, H.: An Auction-
Based Negotiation Protocol for Agents with Nonlin-
ear Utility Functions, Center for Coordination Science,
Sloan School of Management, Massachusetts Institute
of Technology (2006).

Lau, R. Y. K.: Towards Genetically Optimised Multi-
Agent Multi-Issue Negotiations, in Proceedings of the
Proceedings of the 38th Annual Hawaii International
Conference on System Sciences (HICSS™ 05) (2005).
Jonker, C. M., Robu, V. and Treur, J.: An agent archi-
tecture for multi-attribute negotiation using incomplete
preference information,, Autonomous Agents and Multi-
Agent Systems, Vol. 15, No. 2, pp. 221-252 (2007).
Bosse, T. and Jonker, C.: Human vs. Computer Be-
haviour in Multi-Issue Negotiation, Proceedings of the
First International Workshop on Rational, Robust, and
Secure Negotiations in Multi-Agent Systems, pp. 11-24
(2005).

Fatima, S. S.: Approximate and online multi-issue nego-
tiation, Proceedings of the 6th International Joint Con-
ference on Autonomous Agents and Multi-agent Sys-
tems (2007).

Luo, X., Jennings, N. R., Shadbolt, N., Leung, H. F. and
Lee, J. H. M.: A fuzzy constraint based model for bilat-
eral, multi-issue negotiations in semi-competitive envi-
ronments, Artificial Intelligence, Vol. 148, pp. 53-102
(2003).

L., G. and K., S.: A General Model for Pareto Optimal
Multi-Attribute Negotiations, Rational, Robust, and Se-
cure Negotiations in Multi-Agent Systems (2008).



