gogoooooood
IPSJ SIG Technical Report

Vol.2013-1CS-172 No.7
2013/11/12

Joo0ooooooooooooiGAOOOn
oottt

oo ooba

oo oogzb

00000, 00000000000000000000000,000000,00000000000
oooooooooo. 000, 000000000000, 000000000000 0oo00, 00000
0000000000000000000000 interactive Genetic Algo rithm(iGA) 000, 0000
000000000.iGA0DDOO0DO0O0O0000o0o0oo0ooooo0ooo (GA)Ooooooo
gooogo,bcooobooboobooboboobobobobobobooobobooboboooooDoOoon
goooobo.obo,b0o0ob0o0oobooobooboooboobobo0oboooboobooboOob,bb0ooOo0bboon
goboobooobooooooooooobobobobobobo.obo,0bobobobobooboooboo,
00o000O00o00o000O00o0O00o0oO0o0o00, 0000000, 000000000000000,
00o0000o0o0O00O0ob0O00O0O00O00000000000b0000O0O00O00O000O00000O0

gooooooocooooon.

1. 0000

gg,gbbobooooobboooobbboooo
g,0o0o0o0o0a,bobbobbobbbbbbbbbb
gobgo.obo,0bobboobogbo,bboob
goobbboooobob,boooobbboooooon
gobooboobooboboobooboobboob
gobobooobbooobbooobobo.ooooon
gobooboobooboboobooboobboob
0000, interactive Genetic Algorithm(iGA) D000 O
O0000000O00oooooogo.iGAOoOogag
0000000000000 00000000 (GA)OO
goobobboooobo,bboooobbboooooon
goobobbo,ooobbboooobbboooooon
ooooooo (1, [2, [8).

0o0,iGAdO0O00OQO0ODO0OoOOooOOoooooog, o
gobgooboobooboboobooboobboob
goooobobobbbbooooo. ooo,obbobob
O0DoO0d0oo0ooooooooDooooo,iGADOO

l pQoOoooOoooOoOooooo
Department of Computer and Information Sciences, Tokyo
University of Agriculture and Technology

2 000000000O0O0O0O0O00D000D0OoO0O
Faculty of Engineering, Tokyo University of Agriculture and
Technology

) yasuda@katfuji.lab.tuat.ac.jp

b)  katfuji@cc.tuat.ac.jp

© 2013 Information Processing Society of Japan

00oDo0o0opOooooOooo. oopbooooooogo
o00o0d0oo0oooooOOo0ooOooo,ooboooooo
oood0ooO0oooDOOo0oooooooooog,oo
ggooooooooooooooooooooo. oo,
000o000oo0ooooDOoOo,0000opooooogon
00o00ooDoDoDOo,0000o0oo,0ooooo
000000000, 0000o0ooooooooogn
0000o00000o0oooooooooooooooon
0000ooooooooooooooo.

00000000Dooooooooooooooog
000D00ooooooooo ([4, 9], 6], [7, [8). OO
0000000000, 0000oo0ooooooogon
00000o00o0oo0oooDoooooooooooooon
000. 00, Preference Elicitation 0000000, 00
00000o00o0oo0oooDoooooooooooooon
ooooooo (9], 10, [11]). OO0OO0O,000000
00000o000oo0o0ooooooooooooDoooon
ooooooooo.

0000000000oo0.0Do00ooooooooog
0000.0000000,iGA0D0DU0DDOOooooon
00o0Do00o0o0oooo0oooooooD. oooooo
0,00000000000000DOO0,0000o00n,
ooooooooog.



goooboooooo
IPSJ SIG Technical Report

01 iGADODOODOODOODOOO0OO0O0O0O

2, J0ooooobbouoooo

dodoo,NOOODOODOOoOoooooooo. oo
ooooe elOOO,O000 [I|oo00oo. 0oo ;0
0,X;]0000000000000. 000000000
00000000000000 8= (sy,...,87) 0000
00. 0ddoboooooboooooooooooo, a
00 eval(s;) D00, 0000 min-max normalization O
gooooooobobbbo. oo, oooooooooo
godo,00:;0d0dd w000, 000000oooa
goooo,bodboooboobooooboooog.

000 sO0dooddon «e0O000O

ua(§):ZwiXeval(si)
iel

goooo. ooboob,00bgboboobgooobdg
goooooboob,bboobooboboobooog
goooooboobobooob,0obooboboobd
go+1000.

gbooboboooboobooboboboooooooobo
O00oO0o00oo. Agy0000O0O0O00O0O0OO0|Agl=N
oood.

arg maxz Z Un(8),uq(5) > 0q, (a=1,...,N) (1)

neAg
(0o0U0poooooooooooog. (2

coooocooooocooboooooooooobooooo
cooooooooocoobooooooOoocoobooooo
ooo.

3. iGAODOODOOOODOOooOOo

3.1 iGAOO0000000000000000O0
ubobocoboocooooooboo,0ooo00o0ocoboo
Oo00o0ooo0oO0.iGADOODO0oooooooooo
coooooobooocooo,bococoooooooo,oo
coboO.0ocoooooboooboocoboocOooogoo
cooooooboooobooooooOo,0bcobobocoobooo
O000.00000000000000000iGADO
cooooooboo,cob0ooo0oobocobobooobooo
coooO,00000000000000D00.

© 2013 Information Processing Society of Japan

Vol.2013-1CS-172 No.7
2013/11/12

I
| 21— —(BRIE) |
L) T
(AR QFFBIEA N
(3) DI

T it
0 @ D EEREOBE

L (o) e
mAgEI—Uop_ ORE
(HEEMAE

< T 0
(4) A (5) HEEESNRME | (6) EIA
1 v 1

: QA TR
iGA misER

Eﬂﬁ%;ﬁiﬂ

02 iGAOOOOOOooooooooo

010iGADO0O0OOOOO0OO0O0O000O00. O
0000000000000 iGADoDoooooooo
00000000000 iGADDOOOOooooo. ooo
gooooooboooooboooooooooboooo
0o00o0oo00,00000000000001GADO
gooo.

020iGA00000OO0OOO0O0O0O0O0OO0O000O0
Oo000oo0. 0000000000000 0iGADOOoOo
0o0000000ooooo0iGAODO0ODOooDooooo.
000iGAODOO0OOO0O0Ooopooooooooooo
oobo.obobooooooooooooobooooogon
uobooobooooocoboooo. oooooooogoo
ooooO0o00o000o00. iGAD0DO0O0Oooooo
uoboboboooooocooboooooooOooboOooo
ubooboboboobooooodo. booooooooo
gboboobooobooooooooocoooooooon.
O000oiGAO0DODOOO0DOOO0O0O0oOoOO0O0oOoooo
goboooooooooobooOoooooOooboooo
ubobooboboooooooooooboooooooo.
uoooooocodooooobooooooobooocooooo.

3.2 interactive Genetic Algorithm (iGA)
iGAD,0000000000000 GAODODOOO
ooooo0o00o0o0o00. GAOOOOooooooooo
gooooocobooooboooooooo,obo0oo040o
uobooobooooooboooobO. ocoboboooooo
gooo,00b0oboooo0ooobooobooogon
O0.iGAO000000O00O0O0O00,00000,00,
uooooocobOoobooooooooobooo,o0o
O0.iGAODOO0OO0OO0O0OOoOO0OOoOoooooooooo
uoooboocobOo,0oobo0oooobooobooogon
ooboooooooooooooooocooon.
iGAODODOOOOOOoOooooooooooooooo
0.0000000,000000000000,1GADOO
oobooooooooooboocoooooooboooo
O0.iGAO0ODO0OO0O0O00OoOooOooooooooooo



gogoooooood
IPSJ SIG Technical Report

oooooooooooo,oboocoon.
iGAOOOOOOoOoOooo/oo,00000.000
coooooooooo,booo0oboooboooooo
coboo.ooooooooboooboocoboboooogo
oooo,0oo0ooooooo.obobboboo0ogooo
coodooog,oboboobooooobooooooon
cobooooooooobo. ocobooboooooao
oooooooo,0o0oooooooocoon.
ooo0oooo/oo0,00000o0oooooooo
cooooboboboboooooobocobocoocooo.
coboboboooooooobooooooooooooo
ooooooo.
goboo oooboooooooooooooooogo
coooooobooooooobOo. oboooooo,oo
cobobooooooooooocooooooooboooo
cobooboooooobooooobooooo. bod
oo0o,000000000000C00000DOO0O0DOO0O0
cooooooooocooboooooobooobooooo
uoobO. boooooooooobooooobooooooa
oooo,0o0oc00o0o00obobocooooon.
O000bobOiGADDOOOOOO0OoODOOO0DoDOoo
cobboooooooooooobOo. oboooooo
coboooooooooooobooOo.bOboooooo
cooobooooobooooobooooboo+100
oooooooooooooobo.oboboocooooooa
coobooooooooobooOoooooOooobooooo
coooOooooooooooooooboocOoobooooo
ooooog.
ooooooooon
uobooooooocooboooooobocooooooo
cooooo. obooocobo,00ocooobo0obooo
cooooo,0coboocobooo0oobocobobooooo
o.0o00b0ocoboobO.0000000000000
coooooop00o0obOOo0ooboooon.

ne (3) (5

Igooo0oooo,(b<i<nHoooood.reNnN
coooooobooobooooo,obobooboocoooo
coooooobooooOooooooooo,bobocooboOoo
cobooooooooooOo.obocobooOooooo
to,000000000000CO000DO0. ODO0b000
coooOooooooooooooooboocOoobooooo
coboooooooocoobooooooOoocoobooooo
cobooooooooobOo. obobbooooboOooooo
coooo,000b0ocobo0ooo0ooocoboocoobooo
coooooobooobOo,0000o0bocobobocoobooo
cobooooooOoooobooobooooooon.

© 2013 Information Processing Society of Japan

Vol.2013-1CS-172 No.7
2013/11/12

3.3 00O0OOoooooo
gooboooooooooooooobooooooog
oobooob. ooobooboooooooooooooo
gobooooooooooocoobooooboog.
goboodoooooooboooboooboogoo. d
gooooooooocooooooobo -ooboooo
O0G-r—-1000000000000000GOOOO.
oo0oooo0oooooooooo Gooooo200
ooooooooo00 G-100oooooooooo
goooocooooi1o00ooo.
gooboooooooOooooooobooooooa
ooboo.0ooooooooooooobooooooo
uboboooobooboobooboooobooocOoocooo.
goo,00000obooo0oooobooobooogon
oooooobo,bobooooobobocoboooooooaon
oobooo.0ooooocooooooooobooooooo
goooooobooooboooooooobooog, oo
goboooboooooobo.ooooooobooooogoo
oboooooboooobooooboooooooon.

4. 00O

41 0000
00000,0000000000 1000000000
0000.0000000000000.
e 000D : 2-10
e 00O : 3-12
e 000OODO 0,2,5,10,15,20,25,30,35%
e iGADDDDODOODDODDDDDODDOO : 100
e 000000000, 1,23,4,5,6,7,8,9, 10, 11, 12,
14, 16, 20, 25, 33, 50, 100 O
e J0DDDDDDODODDDDODOL00, 99, 98,
97, 96, 95, 94, 93, 92, 91, 90, 89, 88, 86, 84, 80, 75,
64, 50, 0 0
000000 0000000000000 0000O,
00000000000 000000000000000
00000000000 000000O0. 0000000
000000000000, 0000000000000
0000000000. 000000000000000
00000000000 000000000000. 00
000000 0000000000,000000000
00000O0O0. 000,00000000000000
00000000000000000000000000.
iGADDDDOODDODODDDDOOOOOOOOOOOO
000000000000 000000000O00On
000000000000. 000000000,000
0000000 000000O0O0.
00000, (1)0000000,(2)0000, )00
0,4)00000000000000000000000



goooboooooo
IPSJ SIG Technical Report

Vol.2013-1CS-172 No.7
2013/11/12

0.9
0.8 ﬁv&g g0
0.7 :

3
0.6 o0 B
<
7
,_I

0.5 = 1
0.4 140

0.3 T |

0.2 20
0.1 ffflflﬂ:IZI:—

0 S0
10151342621 171413121110 9 8 7 6 5 4 3 2 1

= A
- A i

HEE

03 ObooooooooooooOoOoOoOOOOo

oobo.oooooooooooobooooooogo
O00/o0000o00ooooooooooooo. ()
00,000000,0007,000000 15%0000
o00. (2)0o0oboooo0 200,00 10,0000
00 1%0000000. (3)00,0000000 200,
00000 20,000000 15%0000000. (4)0O
ooooooboodo20,0000,00000 2000
O000o00oo0ooooooooo. 0O, (2), 3), (4)
ooooooooooooooooooooooooon,
ocobooobooooboooiwoooooooooogno, o
cobooboooooocooboooooooOoobooooo
coboooooooo. oboboobocobooOoooao
coooooobooo,obooo0oobocobooooaoon
coooooooocoooo,ooo,0booboooooo
U,00o00b0oocoboocoboooooboooooooon
cobooboooooocooboooooooOoobooooo
cooooooooono.

4.2 0000

0 30iGAO0DDOO0OOOOO0O0OO0OO0O0O0O0O0ODoO
coboooooooooobooooboobooboooooo. o
cooooooboOo,0oo000b0c0booobo0ooobooo
cooooocooo. 0 3obo,0o0o0b000o0coboo
coooooobooobooooo,oobocobobocoooo
cobooooooooobO. ocobbooobooOooooo
cooooooboooboooo,00obcobooooboo
cbOobooOoooooooobOOoobOobocbOOoooooao
coooooo,ob0ocobo0ooooobocoboocoooo
coooooobooooOoooooooo,ob0o0coo0oOoo
cbOobooOoooooooobOOoobOobocbOOoooooao
o.030000000000O00DOO00O00DbOO,O00
coooboo2000000000000000D000
080%00000.00000,00000000 200
coooooobooobooooo,0oobocobobocoooo
cooooooooocoobooooooOoboooobooooo

© 2013 Information Processing Society of Japan

T——
0.8 %

3 4 5 6 7 8 9 10 1 12
ELet

e HEE T — Y= b DY w— T — Y = R L

04 O00000O0O0O0O0O0O0O0OO0O0

09 N

0:8 ‘\

0.7

0.6
#
NN
= 0.4
0.3

0.2
0.1

2 3 4 5 6 7 8 9 10
BMA%

—HEE T — Y = R Y — I E T — Y = M L

05 O0O0OO0OO0OO0O0OOOOO0ODOOOOO

goooo.
040000000000COOOOOOOGCODOO.
040000000000,00000000000000O
goboooboooooo. oooooooobooooooo
0,000000000000000000000 90%0
ubo,d0000o0ooooboooooboocoooo.oooo
gooooooooooooooo,oooo v 11,120
OO0o0oooooos8%uooooooooooooo
uoooooobodo. obo,00b000000000000
gooooooo,0oo0ooobco0ooo,oocooooo
ooboooo.oooooooooooobooooooo
gobooocoooooobooooooon.

U sbodoooooooooboooooboobogo. o so
uo,bo0boo0oooooobcooo,obobocooooo
uobobOoooooocooooooooosOobboOoon
OO0ooO0ooOooe0%000o0oooooooO,ooo
uobooOooooooooboocoooooooboOooo
OOooOoOooOooe»boUioUooUooOoUooooo
oo.ooooocooooocoooboooooooocooon,
oobooooooooooboocoooooooboooo
5100 000. O0000D00O00O0O0OO0o0oooooQ
o,do0ocooocobooooooocobooobooogoon
oobO.00o0o0ooocoboooooooooooobooon



gogoooooood
IPSJ SIG Technical Report

08/\
o —

0 2 5 10 15 20 25 30 35
RINERRER

=Y = b Y e E T — = ML

06 0O0O0OOOooOOoOooOoO

coobooooooooobooooooboOooobooooo
oooooooo0,04000000,000000D000
cooboboooooocoobooooooboOooobooooo
to,0000000C00O000000C0O0b0b0O0bOO0
0.o0oooo,0boo00oo0ooboocoooobooo,o0oo
cooooo,0coboocobooooooocobooooon
cooooooo,bocob0ooo0ooocobobooooon
cobooooooooooOoooboooboboOoooo. o
o,00o0o0oo0oocooboocobooooooobocoboobooooo
cobooooooooOo.ooooboooobooooooo
cooooooooocooboooooobooobooooo
oooo.
UedboboObOO0OO0OOOoOoOOOOOOoOooOoODO.
Oeb0000O0O00O0ODOOOOODOOOOOODOOOOO
ooood2-10%0000000000,000000
coboooocooooobO. ocobbooobooboOooooo
O0ooO0o0ooOoooooooi10-20%0000000
ooo,30%00000000000000. 000000
coooobobobobooooooobocooboooooo,
cobooooooooooOooooboobooobooboOoooo. o
oOo,0000000C0c0O000000C0cO0b00O0bOO0
coooooobooooooooo,0obcobobocoobooo
coooooobooooooooo,0obcobobocoobooo
coboooooooocooboooOoooocoobooooo
cooooooooooobo. oo,0ocoo00b00booo
O00oU0o0o0ooOooooooi%boooooooo
coooboooooooobooooooooobooooo
000000000, 000000030%0000000
coooooobooooboooooo,obcobobocoobooo
coooo.oobO,00b00b000C000000b000
coooo,0o0o0boocoboooo0oobocobobooobooo
ooooooooooobooooooooobooooo.

5. Ugg

O000DiGA0DODOOOO,00000000000

© 2013 Information Processing Society of Japan

Vol.2013-1CS-172 No.7
2013/11/12

00000000000000000000000000
0000000000.0000000iGADOODOO
00000000000000000000000000
0000000000, 000,00000000000
0000,0000000000000000000. O
000000000000, 0000000000000
0000000000000000000000000
00000.00,000000000000 10-20%0 0
00000000000,00000000000000
000D0000D000000000000. 00, genetic
algorithm 0000 0000D00000D00000000
0,000000000000 2% 0000000000
0000,000000000000000000000
oooo.

0000000000000000000000000
00000000000000000000000000
0000000. 000000000000000000
000000000000000000000000. O
0000,00000000000000000000,0
00000000000000000000000000
00000000000000000000. 00000
00000000000000000000000000
000000,0000000000000000000.
00000000000000000000000000
00000000000000000000000000
0000D0000000D00000000000. 000
0000000000000000000000000
00000000000000000000000000
0000000000000,000000000000
000(12], [13], [14]0.

gooo

[1] Tanaka, M., Watanabe, H., Furukawa, Y. and Tanino,
T.: GA-based decision support system for multicriteria
optimization, IFEE International Conference on Sys-
tems, Man and Cybernetics, pp. 1556-1561 vol.2 (on-
line), DOI: 10.1109/ICSMC.1995.537993 (1995).

[2] Hee-Su, K. and Sung-Bae, C.: Application of interactive
genetic algorithm to fashion design, Engineering Appli-
cations of Artificial Intelligence, Vol. 13, No. 6, pp. 635
— 644 (2000).

[3]  Yi-Kai, J., Shen-Guan, S. and Yeng-Horng, P.: Decision
support for housing customization: A hybrid approach
using case-based reasoning and genetic algorithm, Fx-
pert Systems with Applications, Vol. 31, No. 1, pp. 83 —
93 (2006).

[4] Marsa-Maestre, 1., Lopez-Carmona, M. A., Velasco,
J. R., Tto, T., Klein, M. and Fujita, K.: Balancing util-
ity and deal probability for auction-based negotiations in
highly nonlinear utility spaces, Proceedings of the 21st
international joint conference on Artificial intelligence
(IJCAI-2009), Morgan Kaufmann Publishers Inc., pp.
214-219 (2009).



gogoooooood Vol.2013-1CS-172 No.7
. 2013/11/12
IPSJ SIG Technical Report

[6] Zuckerman, I., Segal-haLevi, E., Kraus, S. and Rosen-
feld, A.: Towards Automated Negotiation Agents that
use Chat Interface, The Sizth International Work-
shop on Agent-based Complex Automated Negotiations
(ACAN-2018) (2013).

[6] Bosse, T. and Jonker, C.: Human vs. computer behav-
ior in multi-issue negotiation, Rational, Robust, and Se-
cure Negotiation Mechanisms in Multi-Agent Systems
(RRS-2005), pp. 11-24 (2005).

[7]  Faratin, P., 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).

[8] Fatima, S., Wooldridge, M. and Jennings, N. R.: Op-
timal Negotiation of Multiple Issues in Incomplete In-
formation Settings, Autonomous Agents and Multiagent
Systems, International Joint Conference on, Vol. 3, pp.
1080-1087 (2004).

[9] Li, C. and Pearl, P.: Survey of Preference Elicitation
Methods, Technical report, SWISS FEDERAL INSTI-
TUTE OF TECHNOLOGY IN LAUSANNE (EPFL)
(2004).

[10] Shimazu, H.: ExpertClerk: navigating shoppers’ buying
process with the combination of asking and proposing,
Proceedings of the 17th international joint conference
on Artificial intelligence (IJCAI-2001), Morgan Kauf-
mann Publishers Inc., pp. 1443-1448 (2001).

[11] Boutilier, C., Regan, K. and Viappiani, P.: Prefer-
ence elicitation with subjective features, Proceedings
of the third ACM conference on Recommender sys-
tems(RecSys 2009), ACM, pp. 341-344 (2009).

[12] Tto, T., Hattori, H. and Klein, M.: Multi-issue Nego-
tiation Protocol for Agents: Exploring Nonlinear Util-
ity Spaces Multi-issue Negotiation, Non-linear Utility,
Multi-agent Systems, International Joint Conference
on Artificial Intelligence (IJCAI- 2007), pp. 13471352
(2007).

[13] 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).

[14] Fujita, K., Klein, M. and Ito, T.: Issue-Grouping Ap-
proach for Multiple Interdependent Issues Negotiation
with Exaggerator Agents, 2011 IEEE 13th Conference
on Commerce and Enterprise Computing (CEC-2011),
pp. 333-340 (2011).

© 2013 Information Processing Society of Japan 6



