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Abstract This paper proposed mediator agent system that guarantees reciprocity to attendances
in bilateral negotiations for electronic commerce that is different from regular commercial transactions.
The optimal agreement was supposed to provide the total maximum profits and the minimum
difference in profits of both attendances in negotiations.

In the mediator agent system, mediator agent conducted the negotiations considering multi
attributes of product and Multi Attribute Utility Theory(MAUT) was applied to evaluate the profits
of buyer and seller. The negotiation model in mediator agent system was transformed into linear
programming according to the information of bargain for attendances in negotiations.

In order to compare with mediator agent system under the same conditions of reciprocity, another
negotiation agent system was implemented using trade-off mechanism that is an algorithm for agent
interactions in negotiation. The negotiation agent system using trade-off mechanism did not guarantee
the optimal agreement, whereas mediator agent system provided attendances in negotiations with
optimal agreement rapidly in comparison with trade-off mechanism.

Key words : Electronic commerce, Mediator agent, Multi Attribute Utility Theory, Linear

programming, Trade-off mechanism
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4, 7l HIOIHE A|AH (Mediator Agent System)

4.1 Multi  Attribute Utility Theory (MAUT)
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Object function :

Maximize Z = Buyer Utility + Seller Utility

Constraint : | Buyer Utility - Seller Utility |

< threshold (threshold = 0.01)

Boundary : min.of common range < xlji]

< max.of common range (i = 1,234)
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Buyer Utility = 00— 350 x0.4+ m x0.3
1000 — x5 x— 14
+ To00—do0 <02+ =1 x0.1
=200 23983 — 2,
13 3 Trade-off mechanismdlAe] 84 23} Seller Utility = ~g0q—o05 * 0-5+ 3085 — 3043 < 0-3
% 3 Pl £4 dHolE
&4 7HA( ) A2 (34Y) 3 A €] (100km) RHEZANY)
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7HEA 04 0.3 02 0.1
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Object function : maximize Z

(Z = Buyer Utility + Seller Utility)
Z = -0.0001746032 * x; + 0.0061363636 * x2
+ 0.0002083333 * x3 + 0.0008578431 * x4 (8)
Constraint : | Buyer Utility - Seller Utility |
< threshold (threshold = 0.01)

-0.0016031746 * x; + 0.0211363636 * x

+ 0.0004583333 * x5 + 0.0050245098 * x4

< 505.223875 (9)

-0.0016031746 * x; + 0.0211363636 * x»

+ 0.0004583333 * x3 + 0.0050245098 * x4

> 505.203875 aom

Boundary : min.of common range < xlji]

< max.of common range (i = 1,2,..n)

350 < x; < 800, 23943 < xz < 23958,
400 < x3 < 1000, 14 < x4 < 48 (11

APAEPo2 23 A 9)~(U1DE )83ty 3
£ 139 oL 2

x1 = 760.346001, xz = 23958.000000, x5 = 400.000000,

x4 = 48.000000 (12)

olAl BH¥ete] 4 HE Ay 93l oW g
E@(search tree)E FA3ln E7) §HYUEL 53t A
T8 AFPL T
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x: = 760.346001

xz= 23958.000000

Xy = 400.000000

X = 48,000000

objective value (z°)= 1.260494

X £ 760 X2 761

x; = 760.000000
X2 = 23958.000000
X3 = 400.000000
X4 = 47.889601

z' = 1.260460

X; = 761.000000
xz = 23958.000000

xy= 400.000000

X¢= 48.000000

2z’ =1.260380 = Bound

x5 47 X2 48

X = 757211901 xp = 760.000000
¥y = 23957.973756
X3 = 400.000000
xi = 48.000000

7 = 1.260394

xp 2 23958
x; = 760.000000

x; = 747.161933
xz = 23957.000000 xz = 23958.000000
3= 401.210254
X¢ = 48.000000

Z =1.260303

X3 = 400.000000
X4 = 48.000000
2’ = 1,256660

T4 4 o)A B 2o § Iy

242395870 9), FHAY 40000 km, BE3F38-S 487
424 Foizt g gelz} o]oje] e 1.26040]th
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Data set 7H (d ) A 0d4) F 372 (100km) B3za04)
ok | S8k | ses 583k 3 sk | A%E | e
200 550 | 199703 | 199509 500 1000 24 12
Buyer
) 0.6 0.2 0.1 0.1
S | 300 [ 199508 | 199708 1500 | 200 12 [ 36
0.5 0.3 0.1 0.1
Buyer 300 | 1000 | 199703 | 199509 300 | 1200 48 | 12
) 0.6 0.2 0.1 0.1
Seller 1290 | 200 [ 199508 | 199708 200 [ 60 24 | 60
0.5 0.3 0.1 0.1
Buyer |22 | 850 | 199706 | 199407 300 | 900 36 | 12
3 0.4 0.4 0.1 0.1
Seller 1900 | 300 | 199312 | 199705 1200 | 400 6 | 24
0.5 0.3 0.1 0.1
Buyer 359 | 800 | 199606 | 199408 400 | 1000 48 | 14
4 0.4 0.3 0.2 0.1
Selier |99 | 200 | 199503 | 199807 1100 [ 200 12 [ 60
0.5 0.3 0.1 0.1
Buyer 600 | 900 [ 200110 [ 199505 100 [ 900 36 [ 12
5 0.5 0.3 0.1 0.1
Selter |—12%0 | 700 | 199805 | 200206 1000 | 300 12 | 24
0.6 0.2 0.1 0.1
E 6 570 A¥ slojel Pl i A IMES ¥4 A
Dataset 1 Dataset 2 Dataset 3 Dataset 4 Dataset 5
7+4 379 w4 376 wrd 821 e 761 wHe 842 el
i x garal 24 19959 99 | 19959 99 | 19979 59 | 1996d 69 | 20019 109
SR F9A49 | 20,000km 119,700 km | 40,000 km 40,000 km 90,000 km
23z 24 74 24 MY 12 A4 48 74 12 A
Buyer utility 0.4774 0.5685 0.4912 0.6347 0.3967
Seller utility 0.4692 0.5585 0.5008 0.6257 0.3888
Total utility 0.9466 1.1270 0.9920 1.2604 0.7855
Elapsed time (ms) 0.5 0.6 0.4 0.8 0.5
14 —— VR 28000 1600
. O Trade-off, 24000 o Trade-of!| . 1400
o B 20000 oMs ¢ . 1200
g 12 g 1000 E
: (e . w
g ‘; 12000 * o é
£ H P 3
; 0 i é so00 .o L0 ** . . ¢ . . 400 =
" 09 % o0 : ¢ ’ . <t ’ * ) ’ 0
I 0 lowo o L 0
08 | k 1 3 8§ 7 9 M 13 15 17 19 21 23 26 27 29
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7l OIHE A|AH tade off mechan ism Error

Buyer Seiler Buyer Seller
Dataset 01 0.4774 0.4692 0.4503 0.4502 4.85%
Dataset 02 0.5685 0.5586 0.5653 0.5593 0.22%
Dataset 03 0.4912 0.5008 0.4887 0.4917 1.17%
Dataset 04 0.6347 0.6257 0.6304 0.6272 0.22%
Dataset 05 0.3967 0.3888 0.3702 0.3697 5.80%
Dataset 06 0.4582 0.4485 0.4305 0.4273 5.39%
Dataset 07 0.5350 0.5252 0.5116 0.5056 4.06%
Dataset 08 0.5992 0.5901 0.5947 0.5934 0.10%
Dataset 09 0.4593 0.4501 0.4405 0.4436 2.78%
Dataset 10 0.5942 0.5845 0.5898 0.5836 0.44%
Dataset 11 0.5160 0.5062 0.5073 0.5063 0.84%
Dataset 12 0.5224 0.5127 0.5177 0.5111 0.61%
Dataset 13 0.4787 0.4886 0.4751 0.4726 2.02%
Dataset 14 0.5011 0.5109 0.4403 0.4434 12.68%
Dataset 15 0.6432 0.6350 0.6323 0.6304 1.22%
Dataset 16 0.6800 0.6708 0.6672 0.6642 1.43%
Dataset 17 0.5970 0.6043 0.5859 0.5887 2.22%
Dataset 18 0.6160 0.6257 0.6160 0.6182 0.61%
Dataset 19 0.4974 0.5069 0.4946 0.4996 1.01%
Dataset 20 0.5652 0.5553 0.5414 0.5351 3.92%
Dataset 21 0.5694 0.5638 0.5678 0.5623 0.27%
Dataset 22 0.4665 0.4579 0.4534 0.4537 1.87%
Dataset 23 0.5523 0.5620 0.5318 0.5313 4.59%
Dataset 24 0.6292 0.6194 0.6230 0.6220 0.29%
Dataset 25 0.5571 0.5483 0.5496 0.5439 1.08%
Dataset 26 0.5003 0.4905 0.4873 0.4880 1.56%
Dataset 27 0.6402 0.6303 0.6366 0.6307 0.25%
Dataset 28 0.4672 0.4573 0.4606 0.4579 0.65%
Dataset 29 0.4173 0.4073 0.3817 0.3824 7.33%
Dataset 30 0.5663 0.5563 0.5600 0.5559 0.59%

2 wgs BT P 2L Fn AT, FAR
(similarity)®] & W] wel 53 Ao R 3}o]
7t g F N2BE £3 A7 AAe] o Ao w)
nE 2 97t gled, AgAgHes R¥3tEy g
Heres =EFde F/ dolHE Alz=de ¥4 o]
trade-off mechanismE ©]&% 3 28] w3t
AaHez WE £ AE ZAeds AL ¢ F
ATt FARE oA WE 3 At 2 HH39
2o v izl 2 gyl FAlol QA Fed
e AR Q4o ze 33 oA & & ok

6. ZE ¥ E9|

B ERNE SEd A WA colHE A2
go) emFAA FYHE WF BB T oo
g Fm Pl 2 el oo]WED WAA 2@
Sae] PAL BYAL AL Aol 2HE T

o ot

ar o

FAANA Eddld, 28R oA AFHE FF @
A& vgo R Ao o fulxt @ Avizie] AE
olele RAS) & F/ ofo]HE A2 (mediator
agent system)ol] W3 @& AABIHT. S ofo]A
E Al2gle gl ol FAZ 4 ARE uiglo
2 g4 A AgAgHes 2¥ssld IRt F
Ao S AASATE V)M FRE AE o)9e
o= %o Z o]9o] XXX FowAM YA oY
9] Fo] Huirt He elgdoz sk

7N olo|HE AlxgHe] HTE sl AF o}
Bolgls 5% 2AdNA, Fulxie} gzl of o)A
E zpole] Fag-g ol&F ¥ LxaEY shil
trade-off mechanism& A&3ld @4 A=dHE 2H
Bt} Trade-off mechanism& o) &3 |4 A% ¢)
2y FH3E BASRE EIoen, F doldE
A=l G F3 Algte] BlE] AojHom =@ 43



316 FRAIY =R 2TE o)

AlZhE BT

T AOJHE A2FL FAG P 2aHE F
P AE D=3 AL A diY HAHFE AT
HomH, 712 Azdlo] At gPore HddA
WA F N ALEREY I/ EAS AAgel o
@ Ag FAo A AR AFG F glen, oo
FEY A3 A&e AT /THg 7R do)HES #
ozt Aol HE Atole] el FHEEr|ntE FA
O|AEZ FAld ol&FozH, FH FA) coAE A
297 Fs 8-S o8 AL ¥ ZT2EZ AP
o FHgstaa gk

[13 Sycara, K., "Multi-Agent Compromise via Nego-
tiation,” Distributed Artificial Intelligence, Vol. 2,
pp. 119-138, September, 1989.

Chavez, A. and Maes, P, "Kasbah: An Agent
Marketplace for Buying and Selling Goods,” Proc.
Ist international Conference on the Practical
Application of Intelligent Agents and Multi-
Agent Technology, 1996. ’
Faratin, P., Sierra, C., Jennings, N. R. and Buckle,
P., "Designing Responsive and Deliberative Auto—
mated Negotiators,” Proc. AAAI Workshop on
Negotiation: Settling Conflicts and Identifying
Opportunities, Orlando, FL, pp. 12-18, 1999.
Faratin, P., Sierra, C. and Jennings, N. R., "Using
similarity criteria to make negotiation trade-offs,”
Proc. 4th Int. Conf on Multi-Agent Systems
(ICMAS-2000), Boston, USA, pp. 119-126, 2000.
Keeney, R. L. and Raiffa, H. Decisions with
Multiple Objectives, Cambridge University Press,
1993.

Barbuceanu, M. and Lo, W, "A multi-attribute
utility theoretic negotiation architecture for elec—
tronic commerce,” Proc. Fourth International
Conference on Autonomous Agents, 2000.

Ryu, Y. U. and Hong, S. C. "Negotiation Sup-
ports in a Commodity Trading Market,” Proc
3Ist Hawaii International Conference on System
Sciences, 1998.

Krovi, R.,, Graesser, A. C. and Pracht, W. E,
"Agent Behaviors in Virtual Negotiation Environ-
ments,” IEEE Transactions on Systems, Man and
Cybernetics~Part C . Applications and Reviews,
Vol. 29, No. 1, pp. 15-25, 1999.

Ueyama, J. and Maderia, E. R. M, “An Automated
Negotiation Model for Electronic Commerce,”
Proc. 5th International Symposium on Autono-
mous Decentralized Systems, pp. 29-36, 2001.
Sim, K. M. and Wong, E., "Toward market-driven
agents for electronic auction,” IEEE Transactions
on Systems, Man and Cybernetics Part A

[2]

[3]

[4]

[5]

(6]

[7]

[81]

[9]

[10}

a L

2 8 A 31 A Al 3 Z(@003)

Systems and Humans, Vol. 31, No. 6, pp. 474-
484, 2001.

[11] Ignizio, J. and Cavalier, T., Linear Programming,
Prentice Hall, 1994.

[12] =ked, JEAFY, 49, ANGAL 1999.

L1 |

19963 JAdishE siAIEE skt 2001
3 dAgstw J1A s AL 1995
A~19993 digddy FTEFAYERE
CAD/CAM Sec. 2001'd~3A AANHs}
2 FAFE A wAmg. giEers
AZEA, A5E oolHE

%3 B

1981 FAldlgla F&AL 19843 Univ.
of Oklahoma ZFE|53 24} 19923
Univ. of Oklahoma ZHFel3t A}
1993 ~1994d HFdistn ARA I
B AYAAL 19943 ~FA QA g
AFEAAFTLE Fug. BYRoke A

A3AY, aHRFL, AN FHFE



