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A Statistical Selection Mechanism of GA
for Stochastic Programming Problems

KEN-1CcHI TOKORO'

We propose a new genetic algorithm to solve complex stochastic programming problems,
in which possible combinations of random parameters are provided as scenarios. In the algo-
rithm, individuals are evaluated based on mean fitness in some scenarios sampled at random,
and selection is carried out based on statistical theory (i.e., Welch’s test). Thus, the com-
putational demand for evaluating the individuals is reduced, and the probability that good
individuals are excluded by sampling error is limited. Our approach significantly reduces com-
puting time required to find high quality solutions for stochastic facility location problems.
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max z = f(x) — Tk - 1

ax z = f(x) ;{ b Q&) (1)
z = (z1,22, " ,x,) 0000
f(z): 0D0O0D0O0DOOODOOOOOOODO
K:O0Ooooooad
(& 0000 k00DO0O00ODOO0O0ODODODDOODOO
T 000 k00000
Q(z, &) = min{g(y, &) | hi(y, &) > Tj(2, &), J =
1,2,---,m}
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Fig.1 Formulation of a stochastic programming problem.
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Fig.2 Distribution of z’(k) in each scenario (1).
02

015

LN/

0.05

03 00O00oOooboooooooo z’(k)DDDDD 20
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01 02000000000 2/(S)000
Table 1 Distribution statics of 2’(S) when fitness of the individual is distributed as Fig. 2.

SEEEERIEE 0o 00 0o 00
5 13.31 (13.33) 1.08 (1.11)  0.15 (0.00) -0.55 (3.0)

10 1340 (13.33) 051 (0.56)  0.12 (0.00) 0.10 (3.0)

20 13.32  (13.33) 0.33  (0.28) 0.001  (0.00) -0.74  (3.0)

02 03000000000 2/(S)000
Table 2 Distribution statics of z’(S) when fitness of the individual is distributed as Fig. 3.
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5 14.95 (15.00) 2.17 (2.33) 0.02 (0.00)  -0.38 (3.0)
10 15.18 (15.00) 1.06 (1.17) 0.03 (0.00) 0.32 (3.0)
20 15.00 (15.00) 0.68 (0.58) -0.16 (0.00) -0.51 (3.0)
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Fig.4 Chromosome in the proposed GA.
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Table 3 Result of numerical example (finite scenarios case).
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Table 4 Result of numerical example (infinite scenarios case).
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