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-7.7056| -7.6414] —7.6393| —7.7029 -7.7812| =7.6151| -7.6176| -7.6357| -7.6166 | -7.6367| -7.6615| -7.7134

1 0.049 1 0.0234) 0.0173] 0.0339 0.0609 0.0135 0.0142 0.0196 0.0110 0.017 8 0.036 6 0.027 3
16.173 6| 16.1299| 16.2067| 16.017 8| 16.036 5| 16.1490| 16.1883 16.144 4 16. 147 5 16.167 2 16.133 9 16.117 0

o 0.2166| 0.1874| 0.1637, 0.2087| 0.2833| 0.2118 0.1730 0.2182 0.1815 0.196 3 0.161 2 0.204 4
2.7487| 2.7495( 2.7490( 2.7444 2.7387 2.749 6 2.749 4 2.749 0 2.749 1 2.748 5 2.747 2 2.744 6

™ 0.0005| 0.0001 0.000 5 0.002 3 0. 006 1 0. 000 2 0.000 2 0.000 3 0.000 4 0.001 2 0.001 4 0.001 6
2.2.3 HWHRE B AL R SRTTIELD Shi # Eberhart 78

Eberhart 1 Shi'""? 75 5286 o % SR PEAL E B
HFXE[0.9,1.2], BBEETHEL L EHK
R PERE. FRHBA TR 23, 7E LR S R A E
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(LR LT F R E T — N B R SR IR 45 ST
13 8. FIRVEE A9 I 38 pR 5, A TFESCRR [ 15 ]
5, 50 A E g BUEACE R A B, B AL E
FEE AR | 0002 0.4 BB ERE

SCERLLS T 45 H B A B 6430 2 1R AR A
SCHR FE S R R A E R EUE. &
il SRR A s AR L A AE. SR
K BERCERE R E N 10 DARBIKE(REL2),
L2 -0.1" R BRERNEAMN 1.2 K
WAE 0.1, HERIEHHE R2 vl r Bk
HPSOBLP30 Y sL 36 i & B L /2 LRI R R A B
PR EUE B E AR .

#2 TEBHEMETH HPSOBLP LIWHR
Table 2 Computational results of HPSOBLP under different inertia weights

E2 B AR R B A AR A

HH 1.2 I 0.8 0.6 0.5 [.2-0.1 1-0 0.9-0.4]08-0.1 0.6 -0
-14.2480( -14.0600| -13.9320( -13.8090| -13.7420 | ~14.0280| - 13.861 0 | -13.8620| -13.886 0| - 13.852 0
B 0.266 0 0.2850 0.302 0 0.2180 0.194 0 0.289 0 0.256 0 0.264 0 0.2550 0.350 0
-9.3329| -9.0905| -8.9742| -8.8908| -8.8746| -9.0220| -8.9559| -8.9225| -8.8845| -8.9271
b 0.190 0 0.1170 0.091 0 0.146 0 0.1270 0.1450 0.146 0 0.116 0 0.116 0 0.1330
-7.8283| -7.7173| -7.7525| -7.7592| -7.7588| -7.7812| -7.7717| -7.7547| -7.7396| -7.763 1
™ 0.1810 0.1110 0.071 0 0.0490 0.056 0 0.062 8 0.0820 0.0360 0.043 8 0.052 6
16.306 0 16. 183 0 16.247 0 16.262 0 16.390 0 16. 009 0 16.194 0 16. 124 0 16.212 0 16. 359 0
e 0.1950 0.241 0 0.173 0 0.173 0 0.1470 0.3200 0.1530 0.1820 0.183 0 0.1370
2.7416 2.742 6 2.7429 2.743 6 2.7435 2.740 3 2.741 6 2.742 0 2.7419 2.742 2
™ 0.004 0 0.006 0 0.004 0 0.004 0 0.0030 0.005 0 0.004 0 0.0050 0.004 0 0.004 0
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33 M HPSOBLP RBLR
Table 3 Summary of the results of HPSOBLP

| 2 BRI Fx.y) TR B AR/ (x.7)

s Best_L Worst_L Avg. Std. Best_F Worst_F
T1 0 0 0 0 100 100
T2 225 225 225 0 100 100
T3 -14.757 8 -13.453 8 -14.039 1 0.2611 0.206 7 - 0.590 95
T4 —-36.000 3 -36 -36.000 1 0.000 1 0.250 0 0.2500
TS5 -9.276 9 -8.6999 -8.9505 0.126 8 -4.756 1 -10.0157
T6 -7.9565 -17.6610 -7.783 1 0. 066 8 -1.5152 -0.958 7
T7 -11.998 5 - 11.997 8 -11.998 1 0. 000 2 - 459.224 8 - 137.194 3
T8 -3.6028 -3.5989 -3.6007 0.000 7 -1.9849 -2.0055
T9 -3.9201 -3.916 6 -3.9195 0.000 6 -1.9929 -2.0819
T10 88.775 7 88.785 2 88.783 5 0.001 6 -0.769 8 -0.769 8
TI1 15.440 0 16.370 0 16.031 8 0.217 3 2.728 0 2.258 1
T12 1.999 7 2.060 8 2.0016 0.006 5 24.019 0 23.870 2
T13 2.7039 2.749 7 2.741 5 0.0050 0. 560 2 0.559 7

B3R 3 PEERATH, X T RHR 3 T i R R
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A4 T XK 100 WSLERAYIT ST ] K SE T
fER. X TE— I EEFE4 L T CPU time
218 (Avg. ) | B /ME (Min) | 5 K{H (Max)
AR bR (Std. ) X BLER 45 HH 0 i+ B ) 2 45
BRA BRI R BB R PATERE.
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PRI, 74 ST TR o125 488 9 3 2 o 0 3 o A R
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Table 4 Summary of computation cost of HPSOBLP

_ IR A4 CPU time SeiHE
i Tl T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13
Avg. 26.63 | 25.98 | 30.35 | 38.37 | 27.13 | 26.44 | 27.51 | 26.42 | 27.38 | 26.63 | 28.75 | 25.66 | 27.99
Min 26.55 | 25.55 | 30.13 | 38.17 | 27.02 | 26.13 | 26.88 | 26.14 | 27.05 | 26.55 | 28.44 | 25.5 26.91
Max 27.66 | 26.53 | 30.69 | 39.59 | 27.58 | 26.8 27.89 | 26.81 | 27.72 | 27.66 | 29.00 | 26.14 | 29.14
Std. 0.1107(0.1863(0.1027 {0.1707/0.0793 0. 1248 {0.0973{0.127110.1348 10.1107 |0. 1240 [0.084 8 |0.490 6
%S5 H% HPSOBLP fiHE®E ZiEEILR
Table 5 Comparison of the optimums of HPSOBLP with other algorithms
_ L2 BRRRSE F(x.y) TE Bin ek SE f(x.9)
3 HPSOBLP GA TRM Original HPSOBLP GA TRM Original
Tl 0 0 5 100 100 0
T2 225 225 225 100 100 100
T3 -14.757 8 -12.68 -12.68 -12.68 0.206 7 -1.016 -1.02 -1.016
T4 -36.000 3 -29.2 -29.2 0.250 0 0.314 8 0.314 8
T5 -9.276 9 -8.92 -8.92 -4.756 1 -6.14 -6.05
T6 -7.956 5 -7.58 -7.56 -1.5152 -0.574 -0.580
T7 -11.998 5 -11.999 -12 -459.2250 | - 163. 42 -112.71
T8 -3.6028 -3.6 -3.6 -1.9849 -2 -2
T -3.9201 -3.9 -3.15 -1.9929 -2 -16.29
T10 88.7757 88.79 88.79 -0.769 8 -0.77 -0.77
T11 15.4400 17 17 2.728 0 2 2
ﬂZ 2.000 0 2 2 24.0190 24.02 24,02
T13 2.703 9 2.75 2,75 0.560 2 0.57 0.57
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Particle swarm optimization for solving bilevel programming problems

LI Xiang-yong, TIAN Peng

Antai College of Economics & Management, Shanghai Jiaotong University, Shanghai 200052, China

Abstract; In this paper we propose a hierarchical particle swarm optimization method to solve general bilevel

programming problems. Unlike traditional algorithms designed for solving specific types of bilevel programs,

the proposed approach provides a hierarchical algorithm framework, which solves the general bilevel programs

by simulating its decision process. In the proposed algorithm, solving for general bilevel programs is trans-

formed into iteratively solving for the upper-level and lower-level programming problems using two variants of

particle swarm optimization. The experimental results of the proposed algorithm, as compared with those of

other algorithms, show that the proposed hierarchical particle swarm optimization is another effective algorithm

for solving general bilevel programming problems.
Key words: particle swarm optimization;

optimization
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Optimal pricing policy for high technology perishable commodity with
revenue management

GUAN Zhen-zhong , SHI Ben-shan

School of Economics and Management, Southwest Jiaotong University, Chengdu 610031, China

Abstract ; The pricing of the high-tech products, which are the typical perishable ones, is a decisive effect on
the profit of the retailers’. After considering customer’s substitutable behavior under out of inventory, in or-
der to gain maximum expected profit, the retailer’ s pricing policy for two perishable commodities are discussed
with stochastic demand based on multi-logit consumer choice model and service level with revenue manage-
ment. The model which applies single siage are numerically analyzed. Optimal policy with different customer
arriving rate, initial inventory and different effect degree to customer are discussed, and a series of characters
and principles are drawn.

Key words: revenue management; perishable commodity; pricing policy; consumer choice model; high tech-

nology product
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