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Co-adaptive Matchmaking for e-Procurement

REIKO HisHIYAMA® and TORU ISHIDAf

In this study, we propose a co-adaptive matchmaking model based on relevance feedback
by characterizing e-procurement on the Internet as a negotiation process concerning goods
and services by buyers and suppliers. First, we analyze a real-world example, then we show
that e-procurement is a negotiation process to change specification mutually (Co-adaptive
Matchmaking) and it differs essentially from Internet auctions in that it is conducted by fixed
specification. Next, we apply relevance feedback for the specification search and we model the
negotiation process among buyers and suppliers as a gradual mutual selection process. Addi-
tionally, we present a multi-agent system to simulate understanding the features of the model.
As a result of the experiment, we show that the setting of an adaptive threshold of relevance
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feedback depending on changes in the market result in better convergence performance.
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Fig.1 Case study: Creation of specification.
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Fig.2 Co-adaptive matchmaking.
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Table 1 Four functions of e-procurement.

oo oo

ooo oooo oooooooooon

oooo ooooo00o0ooooooooooo
ooooooooo0oo000o000Dn
oooooooooo
goooo0oOoOooOoOooOooooo
0oboo0o0o0oo0oo0o0o0o0o0o0oo0nDD

ooo oooo
oooo

gooooboooooooboobooobooooboonoo
gooooooboooooobooooooobobooooo
gooooooooooodoooo
22 O0O0OoOooOoObOOOOO
goobooooooooooooboooooooo
gooooboobooboooooooobooboboOoo
goobooooooobobooboooobooooonon
oobobooooobooocoooboooobobooo
goooooooooooooooooooooooon
oboooooooooooocooboooooooooao
gobooooooooooboooobobobooboooDbo
goboooooooooboooo
o200000000000b000000000
goooooooooooooobocooooboooa
goboobooooooooooooboobooooooo
ooooboooooooobooooooobooooon
gooooobooooooooboobooooooooo
gobobooooooooobooooboooooooo
gboooooooooooboooooooooboooo
goooooboooboooooboooooooooD
goboooooooooboobooooobboooboo
goooooooooooo
cobooooooboooooooooboooomao
coo0moooomoooooooooonoooo
gbod1000o00ocoooooooobooobooo
goboooooboooboooobooboooooooobooo
gboodoobooooobooooooobobOoo
gobooobobooooooooboooooooooon
goooooooooooooooooocoooboon
obooooooooooooooooo

July 2004

3. DO0OOOoDbOOO0ooon

000D00000000000000000000
00000000000 0000000D0O00000
0000000000000 000 0000 Relevance
Feedback?®00000000000000000O0
ooooo

3.1 DO00D0OO0O0O000
0000000000000 000000000
00000000000000000000 d; (i =
1,--,m) 00000 te(k = 1,--,0) 0000
wgp 00000 4 DOOOOO [ O0O0OD
O (win,wie,---wy)l 00000000O0ODOO
000000000000000000O0000 TFO
00000000000000D000000000
ODO00IDFOOOO0O0O0O000 wy; O TEXIDF
000000000 ¢ 0000 1 000000
(w1, wj2,--wy)T 00O000O00ODOO

000 ¢ 000 ¢, 0000000000000
000000000000 000000000000
0ooO0ooOoooono

1
Z WikWjk
k=1
l l
k=1 k=1

(1)

00000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000 0000000

000 ¢ 000000000000000000
oo ptooodf,--.,dt,, 0000000000

|DF|

gooooooooooo D_DDD%}~JQﬂ
gobooooooooboobooOoooobooooo

000000000000000O0%90

Similarity(q;,d;) =

3 IDF| . D]
Cg 4 ——— N - 2
« qJ+ |D+| z_;dz |D,| z_;dz ( )

uooboooboooboooooooooooooo
goooooooooooooobooooooboooon
00pg>~y000000000000

3.2 0DO00OO0OOOOODOOOOODObOOO
goooooooboooooooboooooooo



Vol. 45 No. 7

BET 14— FN\Y 7K BFECHDEE
[

= #®
Gl =, s
TOBES FEER
al AR "
HEARE
i g |

ol et

BE

]
BET 41— FRY 72k BHEBARDBIE
03 DOoOoOoOoOooooooooooon
Fig.3 Negotiation process using the relevance feedback

updating mechanism.
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Fig.4 e-Procurement transaction process based on
relevance feedback.
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Fig.5 Agent model for co-adaptive matchmaking.
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Fig.7 Similarity distribution between intention and
specification.
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Table 3 Change of specification by, similarity between
intention and specification.
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Table 5 Matching analysis of buyer’s intention and supplier’s specification.
pgoo 10000 (000 20000 |0O00 30000 |000 40000 |000 50000 (00D eO0OODO ooo
oo |oooo ooo |oooo ooo |oooo ooo |oooo ooo |oooo Ooo0o |oo0oo goo (100 (600 (000 O
1 100 0.924 88 0.963 *20 0.953 *81  0.979 *62  0.998 *62  0.953 | 0.924 | 0.953 | 103.146
2 49  0.915 66  0.957 51 0.950 *20  0.965 84 0.985 1 0.950| 0.915 | 0.950 | 103.831
3 91 0.915 15 0.943 88 0.945 13 0.963 48 0.977 *81 0.941 | 0.915 | 0.941 | 102.840
4 45 0.906 32  0.939 *62  0.926 *62  0.961 *20  0.948 35 0.939 | 0.906 | 0.939 | 103.727
5 57 0.893 100 0.937 1 0.920 51 0.951 13  0.946 13 0.918 | 0.893 | 0.918 | 102.832
6 19 0.885 89 0.924 6 0.914 1 0.947 51 0.944 *20 0.917| 0.885 | 0.917 | 103.602
7 23  0.877 6 0.911 32 0.914 *99  0.920 1 0.937 *96 0.911| 0.877 | 0.911 | 103.967
8 41  0.873 91 0.895 5 0.912 84 0.916 *99  0.930 51 0.910 | 0.873 | 0.910 | 104.243
9 59 0.854 45 0.889 22 0.905 94  0.909 94 0.926 *99  0.909 | 0.854 | 0.909 | 106.498
10 18 0.852 2 0.885 15 0.897 *10 0.882 95 0.902 *31 0.905 | 0.852 | 0.905 | 106.178
11 *20 0.835 19 0.884 14 0.891 66 0.871 35 0.898 84 0.878 | 0.835 | 0.878 | 105.130
12 51 0.829 41  0.883 64 0.878 76  0.866 *8  0.893 *8 0.873 | 0.829 | 0.873 | 105.371
13 92 0.808 57 0.882 67 0.867 73 0.865 73 0.884 *10 0.872| 0.808 | 0.872 | 107.885
14 97 0.807 74 0.872 *99  0.866 17 0.859 *10 0.875 52 0.872 | 0.807 | 0.872 | 107.974
15 *62  0.807 49 0.868 28 0.863 5 0.846 *96 0.862 *33 0.871| 0.807 | 0.871 | 107.911
1.0 L L L L OooOo0DoOO0oO0DOooOboDoOOobOoOooDbOobooboo
go0db0o00oDooOoOOoOooooOooDoOoooooon
0.8 gO000000o00o0oooooboooooooboooo
O0o0o0bOO00OO000oobOOoooooooOoooOooo
0.6 B
2 gooooboooooboboobooboboboooo
2
£ 5 S—— N goboooooobobooobobooboooobbo
___________ poobodoooboboobobobobooooooo
- Min. | | godobo0oboOobOobobOobooooobooboooo
Box-and-whiskers plot of --0-- Max.
selected specifications — Avg. 6 0 0 0
0.0 T T T T
! 2 3 Steps 4 5 8 000000000000000000000000

08 DO0OODDODOOOOOOOOOOOO0OO
Fig.8 Similarity between buyer’s intention and selected
specification.

oooooooobo100b0b0b00o0ooooon 4
gooooooobooooooobooodo 9ggd
000000000000 4000 10000000
goooooooboobosouooooooobooooo
oooooooon

gstoooooobo 4000000000000
gooooooooooboooooooobooobooboon
goboboooooooooooboooboooooon
gooooooooooobooooooooooon
goobooooboooooobobooooobooo
gobobooooobooooooo3osuooooon
oooboooooooooobooooooboood
gboooboooooooooboooboooooooo
gooooboboobooooooboobooboooooon
goobobooooooooooooooooooobo
goooooooooobooooooobooooon
ooooooooooooooooboooboobooooon
gboooooooboobobooobonooobooono
gooobooobooooooboobobOoboboooooo

gbobooooooooooooboooobooooaon
goooooooooobooooooooobooo
g0 300000

(1) DOoOOOOOo0OOoOoOOUOOOoOoOOOoO
gooooooooooooooooboooo
ooooooooobooooooooboooon
goooooboocoooobobooboobooooo
gooobooooboooooo
ooooooooooboobooooooboo
oooooboooooooboooooboobooon
gooooooooooooboooboDo
gooooooobooooobooboooooo
gooooooobooooobbooooo
oooooooooooobooooooooo
gooooobooooooboooobooooaa
ubooodoooooooooobobooooo
gooooooooooboooooooooo
gboboobooooooooooooboooooo
ooboobooooooooboooooooboooooon

4 0oOoODOO0*000D000000 400000000000
oooooo



1798 goooooooo

gooooooboooobooooooooooooao
gobooboooobOoooooooooooooon
gooooooooooooooooooboooooo
gooooboooooboooobooobooobooo
gbobooooooooooboooooboobooo
ooooobooobOOooobobOo0ooooboooDon
goboooooooooboobooooooooooon
gooooooobboobooooobooooooon
gobooooooooobooon
ooooooooooooooooooboooan
gooooooooooooboooboboooooo
gooooooboobooobooooooooooooo
goooooobooocoobooboooooboooo
gboooboooooooooooooooobooo
ooooooooocoooboooon

00 OoooooooOobOOoooobOooooon
goooboooooooboooooooobobooooo
goboodooboooooboooboboon

o o o o

1) Arisha, K., et al.: Impact: A Platform for Col-
laborating Agents, IEEE Intelligent Systems,
Vol.10, No.2, pp.64-72 (2000).

2) Baeza-Yates, R. and Ribeiro-Neto, B.: Mod-
ern Information Retrieval, ACM Press (1999).

3) Barbuceanu, M. and Lo, W.. A Multi-
attribute Utility Theoretic Negotiation for
Electronic Commerce, Proc. 4th International
Conference on Autonomous agents, pp.239—-246
(2000).

4) Chavez, A. and Maes, P.: Kasbah: An agent
marketplace for buying and selling goods,
Proc. 1st International Conference on the Prac-
tical Application of Intelligent Agents and
Multi-Agent Technology (PAAM-96), pp.75-90
(1996).

5) Nodine, M.H., et al.: Active Information
Gathering in Infosleuth, International Journal
of Cooperative Information Systems (IJCIS),

July 2004

Vol.9, No.1-2, pp.3-28 (2000).

6) Salton, G.: The SMART Retrieval System —
Ezperiments in Automatic Document Process-
ing, Prentice Hall Inc. (1971).

7) Sycara, K. and Zeng, D.: Coordination of Mul-
tiple Intelligent Software Agents, International
Journal of Cooperative Information Systems,
Vol.5, No.2-3, pp.181-211 (1996).

8) Sycara, K., Widoff, S., Klusch, M. and Lu,
J.: LARKS: Dynamic Matchmaking Among
Heterogeneous Software Agents in Cyberspace,
Autonomous Agents and Multi-Agent Systems,
Vol.5, pp.173-203 (2002).

9) Tully, S.: Purchasing’s New Muscle, Fortune,
February 20, pp.75-83 (1995).

10) Veit, D., Miiler, J.P. and Weinhardt, C.:
Multidimensional Matchmaking for Electronic
Markets, Journal of Applied Artificial Intelli-
gence, Vol.16, No.9-10, pp.853-869 (2002).

11) Walker, D. and Hampson, K. (Eds.): Procure-
ment Strategies, Blackwell Publishing (2003).

(OO0 15070 14000)

(0016050 11000)

oo og

oo 1200000000000
goooooooocooooooo
gooooooooooooooo
goooooocooooobooooo
oooooooooooooooo
oooooooon

g gooodgad

oOos5100000000o000
gboooooos3boooooon
gooooooooooooooo
gooooooooooooooo
gooooooooooooooon
ooooooooboooooooobooooooboood




