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Considering Computational Cost of Probabilistic Model-Building
Genetic Algorithms which Introduce Local Search

YUTA SATAKE,! MASAHARU MUNETOMO!t and KIYOSHI AKAMA'!

Probabilistic Model-Building Genetic Algorithms (PMBGAs) build their probabilistic mod-
els which represent distribution of promising solutions and generate new solutions based on
the models. Although PMBGAs can solve a wide spectrum of optimization problems effec-
tively, their probabilistic model-buiding processes need extensive computational cost. On the
other hand, in PMBGASs which introduce local search, although the number of evaluations is
high, they can reduce the cost to build models. In this paper, we consider the relation of the
number of evalations and the cost to build models in PMBGAs which introduce local search.
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Fig.2 Overall execution time for the 5-bit trap test
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Table 1 Exection time for the 5-bit trap function
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Fig.3 Success rates of linkage identifications for ECGA
and ECGA+LS
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Table 2 Exection time for the 5-bit trap function

[ 50 75 100 125 150
N 1800 2800 4000 6000 7800
N’ 800 1300 1600 2600 3200
N'/N 0.44 0.46 0.40 0.43 0.41
gen 11.1 15.0 17.1 20.3 20.5
gen’ 8.8 11.2 13.0 14.3 15.6
gen'/gen 0.79 0.75 0.76 0.70 0.76
T, (B 0.003 0.004 0.007 0.012 0.018
T (N, 1) (B) 33.922 139.638 397.176 1019.310 2085.785
Ty (N, 1) (B) 13.992 70.219 181.634 514.482 1022.539
T. (8 0.023 0.107 0.235 0.531 0.931
Ty (B) 1.0x107° 25x107® 3.0x107% 3.8x107°% 4.8x107°
0 (#) 0.007 0.021 0.033 0.054 0.097
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Fig.4 Exection time for model-building process (I = 50)
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