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Optimal design ressarch for returned logistics network based on
two-stage stochastic programming

DI Wei-min
(School of Economics and Management , Southwest Jiaotong University , Chengdu 610031, China. Email : diweimin
@126. com)

Abgtract : With the help of sampling theroy, a two-stage stochastic programming model is developed to solve the
returned logistics network optimal design problems with continuous distribution stochastic parameters, whose
computation efficiency is determined by sample quantity. And the model’ s optimal val ues resulting from appropriately
small scale samples are always lower bounds of the true optimal value. Network robust estimation approach and true
optimal value' s upper bound judgement method are presented based on corresponding anaysis to large scale samples.
Mixed genetic algorithm of the model is given, and the network optima design steps are summarized. An example
shows the application of the proposed model and its algorithm in design deci son-making.
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(10) fn (X, y),
4) . 2
5) 1
6) . Stepl:
2 ;
. Step2:
8) Steps:
, | 1
9) : (x,y), N )
(11) ,(12)
Step5:
3.2 2
\ Sheffield
Matlab
30, 5
150, 30, 0.2,
0.5, 10 %. 8 8 (
Initialization( ) ; % 2
Sample(N) ; % N r = 0.65.
Chrom(Pop_size) ; % , 10 %,
Obj (Chrom) ; % ( w=+ ).
While (Gen < Max_gen ;
and Gen repeat < Max_repeat) ( 1.1
{
Ranking(Chrom) ; %
Select (New_chrom, Chrom, Gap) ; 6
%
Crossover (New_chrom) ; % 3.
. MILP
Mutation(New_chrom) ; % - 3
Obj (New_chrom) ; %
N=0 1.1
Reins(Chrom, New_chrom, Chrom) ; N
% 3 " ( )
} 8
Sample(N') ; % N’

Net_adaptation( ) ; %
Output () ; %
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1 /
sij/ tjk 1 2 3 4 5 6 7 8
1 1.26/11.83 1.35/12.13 .41/12.17 .40/ 11. 99 1.46/ - 1.48/ - 1.41/ - 1.35/ -
2 1.45/11.64 1.16/12.04 .50/ 12. 08 .43/12.00 1.37/ - 1.39/ - 1.42/ - 1.37/ -
3 1.48/11.95 1.47/12.02 .19/12.15 .45/12.06 1.35/ - 1.46/ - 1.48/ - 1.40/ -
4 1.41/11.82 1.44/12.20 .39/ 12.07 .25/11.99 1.53/ - 1.38/ - 1.41/ - 1.44/ -
5 1.51/11.80 1.32/11.88 .33/12.14 .57/11.93 1.21/ - 1.45/ - 1.35/ - 1.37/ -
6 1.55/11.84 1.36/12.14 .46/11.88 .44/11.90 1.47/ - 1.19/ - 1.32/ - 1.50/ -
7 1.49/11.88 1.40/12.05 .49/ 12. 02 .48/11.76 1.38/ - 1.33 - 1.18/ - 1.39/ -
8 1.46/11.86 1.38/12.10 .4412.23 .54/12.00 1.43/ - 1.54/ - 1.42/ - 1.15/ -
2 , 4
o] / e/ 9] / hi/ dx /
1 2335 731 6 310 600 4000 3 '
2 1640 677 5270 1200 10000 , N =250 ;
3 970 242 1420 1200 10000 ( N )
4 2 265 383 2830 600 4000 (N' = 4 000)
5 1128 625 5 250 - - 1 5 N =50 ,
6 018 193 930 - -
7 1 680 587 4 870 - - :
8 1223 313 2130 - -
3 1 4 , 1
N (x,y )
50 ((01100111),(1101) 1 112 811 1 ,
100 ((01010011),(1101) 2 112 516 2,3,6,7,8 ,
150 ((01100111),(1011) 3 112 407 1,2,4 ,
200 ((01100111),(1101) 1 112 298
250 ((01100111),(1011) 3 112 480 ( ).
300 ((01010011),(1011) 4 112 646 1.1
0 ((01000011),(1001)) 5 111 252 , 5. 4
1 ((01000011),(1001)) 5 122 099 , . 34.4%,
, (
¢ 1.1 )
! 6
% I %
1 99.800 112 679.25 4 170.57 3.70
2 99.975 112 741.94  4190.51 3.72
3 99.800 112 687.94 4173.25 3.70 '
4 99.975  112735.98 4 185.99 3.71
5 34.400 108 550.74 3 581.67 3.30 :
4, 2 4 ,
1 3,

100 %,
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