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1
Table 1 The trade information about automobile tires from the buyers
( / /
by | (300 551 600) (2 8 12) | (8 12 25 30) |16
by | (300 567 600) (45 12) (8 12 18 23) |17
by | (300 329 394) (27 12)| (58 24 30) |19
by | (300 356 427) (710 12)| (4 6 9 11) |29
bs | (300 316 379) (25 12) (9 14 27 30) |22
be | (300 541 600) (2 512)| (1 2 18 23) |30
b; | (300 318 381) (4 8 12) | (6 9 13 16) |23
bg | (300 521 600) (37 12)| (1 2 26 30) |16
by | (300 496 595) (4 10 12)| (2 4 21 27) |10
b | (300 515 600) (9 11 12)|(18 26 29 30) |15
2
Table 2 The trade information about automobile tires from the sellers
/ /
sp [ (300 332 600) (1 3 11)| (129 11) |26
sy | (308 385 600) (16 11)] (6 9 25 30 |30
sy | (460 576 600) (124 |(6918 23) |16
s4 | (332 416 600) (1 26)| (47 25 30 |14
s | (300 314 600) (189 | (232730 |12
se | (369 462 600) (1 24) | (24 26 30) |18
57| (358 448 600) (12 4) |(11 16 20 26) |14
sg | (300 302 600) (1 512)] (24 28 30 |29
so | (477 597 600) (168 |(58 13 16) |21
si0| (431 539 600) (1 2 3) |(17 25 27 30) |17
1 2
(9)
(10)
t, =t =0.75
3
b, b
by s, S5 Sg
b
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20.NG = 50.DF = 0.3.DF,_, = 0.1.CR

max
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min

Intel Core2

2.8 GHz CPU

1 GB RAM

)

Table 3 The matching degrees between buyers and sellers

(the figures between brackets denote the trade quantity)

W /WE; 5,(30)

ss(12)

s¢(29)

b, (16) |0.8000/0.755 7

0.762 5/0.693 0

0.767 5/0.676 5

bs(30) |0.8000/0.808 5

0.785 0/0.828 3

0.780 0/0.798 6

bg(116) | 0.820 0/0.828 3

0.797 5/0.828 3

0.795 0/ 0. 808 5

b1 9) 0/0

0/0

0/0

4

Table 4 The optimal matching results
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Table 5 The model parameters of largescale examples

No

1/30]30] 600 |0.660.66| 13 | 13 | 269 | Ci3 132 = 132

2|40 | 40 | 800 [0.65|0.65|24 | 22 | 482 | C% <247 + 227

3150(50|1000|0.64(0.64]35]29]| 669 | Co *35% «29*

4160 |60 |1200]0.63/0.63|40 |30 | 776 | C = 40% «30¥

5(80 |80 | 1600[0.62(0.62| 57 | 47 |1156|C35, 57 = 47%

61001002000 | 0.6 | 0.6 | 86 | 64 |1728|CS, 865 « 64%

(SMODDE

MODDEP
) NSGAAI

3
( convergence)
cD 7 ( diversity) MS~*
( distribution) S ** 1
( coverage) C ® . MODDEP.SMODDE ~ NSGA-I
( NP = 200)
(NG = 500) .
3
MODDEP
; SMODDE
CR = 0.2; NSGAAI
30 ( )
) P

F=0.2

P, =0.2 (
-0.4.3
VB. NET
( Intel
Core2 2.8 GHz CPU 1 GB RAM) 10
3
6 5
(No.1 = No.5) MODDEP .
3 SMODDE
NSGAAI; 6 ( No. 6)
SMODDE  NSGAAHI MODDEP

NSGAAHIL.
MODDEP
Pareto
7 MODDEP
SMODDE.NSGAHI
. 7
C(M 8S) C(M N)
C(S M) C(N M MODDEP
SMODDE  NSGAAI
MODDEP
. No.5 C(M
N) 1 C(N M) 0;
No.6 C(M S) 1 C(S M)
0 MODDEP
( ) SMODDE ~ NSGAHI
MODDEP
Pareto
3 10
8
3
3
SMODDE NSGAAI
MODDEP
MODDEP
SMODDE NSGAAI
NSGA-I
SMODDE NSGAAI
SMODDE  NSGAAHI
MODDEP
MODDEP
MODDEP
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Table 6 Means and standard deviations of three unary performance indicators for MODDEP SMODDE and NSGAI

6 MODDEP.SMODDE NSGA-I

MODDEP SMODDE NSGAAI
No
cD 0.1612 0.050 8 0.165 4 0.068 1 0.221 4 0.095 9
1 ms’ 0.735 3 0.0928 0.684 5 0.110 0 0.603 7 0.091 3
S 0.074 6 0.024 3 0.122 4 0.049 2 0.116 9 0.046 7
cD 0.224 4 0.124 8 0.250 1 0.121 4 0.5417 0.138 7
2 MS’ 0.474 3 0.2291 0.335 1 0.179 5 0.104 9 0.103 5
s 0.092 2 0. 060 2 0.145 4 0.1135 0.125 1 0.076 6
cD 0.119 2 0.073 4 0.439 1 0. 160 3 0.627 0 0.201 0
3 ms’ 0.518 3 0.126 4 0.275 2 0.1827 0.124 6 0.107 3
S 0.090 5 0.042 4 0.117 3 0.047 8 0.097 1 0.054 1
cD 0.176 1 0.081 2 0.3615 0.3275 0.487 0 0.160 3
4 MS’ 0.504 0 0.101 1 0.384 4 0.2713 0.189 1 0.087 0
s 0.049 9 0.025 0.153 9 0.114 9 0.129 2 0.0729
cD 0.053 4 0.039 5 0.7359 0.320 1 0.455 5 0.178 0
5 Ms’ 0.622 6 0.105 1 0. 060 8 0.129 1 0.160 4 0.1152
S 0. 066 6 0.028 6 0.208 0 0.081 1 0.096 4 0.037 4
cD 0.139 0 0.090 5 1112 0.095 2 0.492 8 0.110 7
6 Ms’ 0.454 4 0.204 0 0 0 0.041 2 0.074 8
S 0.090 3 0. 040 0.170 9 0.070 9 0.080 2 0.027 2
7 MODDEP.SMODDE NSGAA{I
Table 7 Means and standard deviations of the binary performance indicator for MODDEP SMODDE and NSGA-T
(M 8) c(s M) C(M N) C(N M)
No
1 0.5194 | 0.3515 | 0.3203 | 0.3188 | 0.7167 | 0.2792 | 0.2276 | 0.226 6
2 0.5112 | 0.3429 | 0.2807 | 0.4027 | 0.9166 | 0.2500 | 0.0951 | 0.2853
3 0.8217 | 0.2331 | 0.0027 | 0.0084 | 0.9074 | 0.2778 | 0.0378 | 0.1132
4 0.5460 | 0.4512 | 0.2519 | 0.3794 | 0.9000 | 0.3000 0.1 0.3
5 0.9000 | 0.3000 | 0.0733 | 0.2198 1
6 1 0 0 0 0.8594 | 0.2954
M: MODDEP; S: SMODDE; N: NSGAAI.
8 MODDEP.SMODDE NSGA{I (s

Table 8 The average computational time of MODDEP SMODDE and NSGAHI on ten runs ( seconds)

MODDEP SMODDE NSGAHI

No

1 76.24 31.98 75.10 31.56 73.24 29.25
2 123.59 64.45 121.21 62.85 120.78 58.2
3 168. 49 87.08 159.92 83.05 168. 85 87.89
4 234.09 103.43 188.08 88.52 218.19 95.67
5 444.77 231.17 397.79 210.53 449.30 231.78
6 853.83 544.43 786.24 496.67 838.10 526.61
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Matching model and algorithm for multi-unit multi-attribute exchanges with
fuzzy information in E-brokerage

JIANG Zhong—<hong' FAN Zhiping' WANG Ding-wei’ CHEN Xiao-hong’

1. School of Business Administration Northeastern University Shenyang 110819 China;
2. School of Information Science and Engineering Northeastern University Shenyang 110819 China
3. School of Business Central South University Changsha 410083 China;

Abstract: With respect to the fuzzy information of multi-unit multi-attribute exchanges in E-brokerage this pa-
per employs fuzzy set theory to represent the traders’ orders with fuzzy information and proposes a new calcula—
tion method of matching degree based on the improved fuzzy information axiom from both the buyers’ and sell-
ers’ points of view. Afterward a mathematic model is built to maximize the matching degree and the trade
quantity and the model belongs to a class of nonlinear multi-objective transportation problems. According to
the complexity and characteristics of the model a multi-ebjective discrete differential evolution with Priifer-en—
coding is developed to solve it. The model is useful and the algorithm is effective which is verified by the sim—
ulation experiment and results analysis.

Key words: electronic brokerage; fuzzy information; multi-attribute commodity; multi-unit trade matching;

multi-ebjective optimization; discrete differential evolution



