(®)
2014 2015

ghe development of the differential evolution programming using Inter-symbol
istance

Jun-ichi, Kushida

1,600,000

(Differential evolution: DE)

In this study, we have developed a novel evolutionary algorithm for tree
discovery based on the Differential Evolution (DE). In order to apply DE' s genetic manipulation to tree
structure, we imparted neighborhood structure to the symbols contained in trees. The distance between
symbols are defined using the neighborhood structure and differential operation can be performed in the
discrete symbol space. For generation model to evolve both tree structure and neighborhood structure of
symbols, we have proposed two models: the self adaptive model and the coevolutionary model. To evaluate
the performance of the proposed methods, we conducted eerriments using benchmark problems. Through
experimental results, we confirmed that the proposed method outperforms genetic programming in symbolic
regression problem and even-parity problem.
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TreeDE Mean | 0.015 | 0.014 0.006 0608
Std 00060 0. n.002 0382
Best 0.004 | 0.001 0.003 0042
Worst | 0.032 | 0.038 0.010 1.266

GP Mean | D.OI7 | 0.0I5 [ 0.055 [ 2112
Std 0.028 | 0.029 | 0.024 1650
Best ] 0 0.010 | 0.011

Worst | 0.122 | 0132 [ 0.101 6460
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Mean | Std | Best | Worst

GP 4.050 | 2.312 0 8.000

Proposed method (L=7) | 3.950 | 1.161 | 2.000 | 6.000

Proposed method (L=8) | 0.650 | 0.654 0 2.000

Proposed method (L=9) 0 0 0 0
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