Vol. 46 No. 1

goooooooo

Jan. 2005

WalshOOOODODooOooooooooooooooo

goouobooooon

a g

0

ot

goooooooooOoO0oOoOoO0oOoO0OO0oOO0O00C0O00O0O000O0000O0CO0O00BO0
goooooooooooooooooooOoOoOOOOCOCOOOOOOOOoOoOoOoooooooo
0000000o0oooooooooooooooOoOO0OOO0OO0OOO0O0Ob0O00O00O0O000O00000
goooooOoOoOoOoO0oOoOooOooOoOO0oO0O0O00O0CoOO0OO0O0O0O0O0O0O00O0BOOO0O00O0O0000
0000000 WalshOOOOOOOOOOOOOOOOOOOOOOOO0OO0OO0O0O0O0O00000
goooooooooooooOOoOoOOOOOOODOOOOOOOOOOO0O000O0000000O0
gooo0oooOoO0oooOoOoO0oOoO0OO0O0CcOO0OO0OOO0O0O0O000O00000O0O000O0C0O00O0
goooooooooooooOoOCOCOcOOOO0OO0O0ooOoOoooOooOoOoOoOoboOoOoOoooooooo

oooooo

Negotiation Support Agent Based on Fuzzy Decision Making
by Genetic Programming with Walsh Transformation

KOKI MATSUMURA'

This paper describes a negotiation agent system based on the fuzzy decision making. The
method of seeking appropriate membership functions and a reasonable agreement point was
examined by means of the genetic programming technique with Walsh transformation, which
is an intelligent principle. As a result, the following findings were obtained. This technique
helps discover practicable membership functions in a vast search area, and achieve the solution
search with high efficiency. This technique is also considered to be applied to the negotiation

support easily.
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Fig.3 Example of tuning’s failing.
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Table 1 Range of Walsh coefficient by test functions.
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Table 3 Attributes and initial utilities.
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Y1 Y2 Y3 Ya | wi1| wiz| wi3| wi4 | u21 | u22 | u23 | u24 ul ugz | N1 | N2
C120 | Space | Price | Speed
Opel Record 10.48 7.96 467 176 | 0.060 | 0.170 | 0.285 | 0.140 | 0.260 | 0.695 | 0.074 | 0.496 | 0.655 | 1.526 | 3 2
Peugeot 505 10.01 7.88 495 173 (0.071]0.165|0.257 | 0.133 | 0.308 | 0.676 | 0.067 | 0.471 | 0.627 | 1.522 | 4 3
Peugeot 104 8.42 5.11 352 161 ( 0.110 | 0.000 | 0.398 | 0.106 | 0.470 | 0.000 | 0.103 | 0.370 | 0.612 | 0.943 | 5 9
Citroen Dyana | 6.75 5.81 248 117 | 0.150 | 0.042 | 0.500 | 0.000 | 0.639 | 0.171 | 0.130 | 0.000 | 0.692 | 0.940 | 1 10
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Citroen CX 11.06 8.06 647 178 | 0.046 | 0.176 | 0.108 | 0.145 | 0.202 | 0.720 | 0.028 [ 0.513 | 0.475 | 1.463 | 7 4
Volvo 244 12.95 8.30 550 145 | 0.000 | 0.195| 0.203 | 0.067 | 0.009 | 0.798 | 0.053 | 0.235 | 0.465 | 1.095 | 8 6
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Table 4 Concession process and agreement.
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Fig.6 Tuning of membership function.

04000000000000000000000
0000000000000 100 Opel RecordO 2
OO0 Peugeot 5050 3 0 O Mercedes 230 00000
000000000000 000000000 Opel
Record 00000000 10N, 0000000CO
Oo0300000000 20N,0000000000
0200000000000000000000O0OO
oopooooo

Or70000oOoOo0OO0O0OoooOoOOoOoOooooo
ooo0oO0oOooooOooOoDoOoOoOoO0 1000300
O00o00oo0o0oo0ooOooooooooo
000000o0o00oo0o0ooO0oooooooooo
O0o0o0oooooooooooo

4.4 0O O

4.4.1 00OOOO

0800000000000 0OOOOOOBObOOO
O000000oOo0oOo0oooooooooooo
0000000o000o0oo0DO0ooooooooooo
00000000O0o0o0oOoooooooooo

ozf / A 02 Peugeot 505 N1 |0.626 | 0.890 | 1.129| 1.162 | 1.165
N PO e ol = M No | 1.522| 1.335| 1.193 | 1.171 | 1.167
0 02 04 06 08 1 0 02 04 06 08 1 Peugeot 104 N1 |0.613]0.724 [ 0.779| 0.791 | 0.793
mputt noutz N | 0.943| 0.881 | 0.811 | 0.797 | 0.794

' = ! N Citroen Dyana | Ny | 0.692 | 0.788 | 0.834 | 0.843 | 0.845
081" B 08 B Ny | 0.940| 0.892| 0.852 | 0.848 | 0.847

Citroen Visa N1 |0.657| 0.785 | 0.858 | 0.873 | 0.877
N3 | 1.036 | 0.963 | 0.895 | 0.883 | 0.880
VW Golf N1 |0.575| 0.700 | 0.792 | 0.804 | 0.804
N3 | 0.957 | 0.881 | 0.813 | 0.804 | 0.803
Mercedes 230 | Np | 0.412| 0.747| 1.073 | 1.126 | 1.136
N | 1.618 | 1.371 | 1.187 | 1.153 | 1.145
Citroen CX N1 |0.475| 0.755 | 1.025 | 1.064 | 1.069
No | 1.463 | 1.259 | 1.104 | 1.078 | 1.073

Volvo 244 N1 | 0.465| 0.653 | 0.856 | 0.874 | 0.870
No | 1.105| 0.962 | 0.870 | 0.864 | 0.865
BMW 520 N1 | 0.403 | 0.656 | 0.906 | 0.940 | 0.944

No | 1.303 | 1.119 | 0.974 | 0.950 | 0.946

Utilities

05 1 15 2 25 3 35 4
Concession frequency

00 Njp-Opel Record, * : Nj_Peugeot 505, m 0 Nj_Mercedes 230

x 0 N2_Opel Record, 00 N3_Peugeot 505, o 0 Ng_Mercedes 230
07 0000000000 300000OOOODOOOOOoO

Fig.7 Change of utilities in concession process.

best >
0.625 averaged -+
06 triangle | —
4061
"
2 ost e
i e
0.605 R
ettt
0.6 4+
L
085951 ¢
os9F . . . N,
5 10T 0 0 35 40 &

Number of generations
08 WalshOOODOODOOODOOOOODOOOOO
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Table 5 Typical trees of expression, evaluated values and Walsh coefficients.
(a=1.0,b=2.0,¢c=3.0,d=4.0,e=5.0,f=6.0,g=7.0, h=8.0,i=09.0,j=0.0).

No. high function middle function low function
S-expression evaluation ‘Walsh S-expression evaluation ‘Walsh S-expression evaluation ‘Walsh
0 (+ed) 0.09 0.25 (+(*gf)h) 0.50 0.50 (+c(*eh)) 0.43 0.25
1 (—jc) —0.03 —0.03125 (/i) 0 0 (+ad) 0.04 0.03125
2 (—i(+ig)) —0.07 —0.0625 (/if) 0 0 () 0.07 0.0625
3 J 0 0 (=(/(/i(+ab))(*ab))j) 0 0 (/(/3iH)) 0 0
4 (—d(+gf)) —0.09 —0.125 (+bj) 0.02 0 (+(+ae)h) 0.14 0.125
5 J 0 0 (/(*i(/jc))g) 0 0 (/(/(/b)=)i) 0 0
6 (= (/(+(+f(= (= (*e(+ad))j)(+fh)))f)g)g) | —0.03714 0 (/(/ib)(/a(*(*h(—ac))f))) 0 0 @) 0 0
7 (*cj) 0 0 (b) 0.02 0 (/bi) 0.00222 0
8 (—ji) —0.09 —0.25 (+ij) 0 0 (+ii) 0.09 0.25
9 (b) 0.02 0.03125 (=jf) —0.06 —0.0625 (—ja) —0.01 0.03125
10 (= (+df) (4df)) 0 0.0625 (= (/i) (+bi)) (+£(/i(—ii)))) —0.06 —0.0125 (—hg) 0.01 0.0625
11 (/bd) 0.005 0 (*j(+i(*ab))) 0 0 (/di) 0.0044 0
12 (+h(/(*if) (+ee))) 0.134 0.125 (—3(+i(*hj))) —0.09 —0.25 (h) 0.08 0.125
13 —bj) 0.02 0 (*bb) 0.04 0 () 0 0
14 (e) 0.05 0 (/(*ha)c) 0.02666 0 (i) 0 0
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by number of individuals.
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Fig.10 Example of membership functions tuned by GP
technique without the Walsh transformation.
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Fourier transformation.
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