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Usefulness of GA with Initial Solutions Given by
Bordered Hessian in Portfolio Optimization Problems

YUKikKo OrRITo® TorU KURAZUMI? HISASHI YAMAMOTO? YASUHIRO TSUJIMURAS

Abstract: In the portfolio optimization problems, the proportion-weighted combination is represented as
a real-valued array between 0 and 1. While applying any evolutionary algorithm, however, the algorithm
hardly takes the ends of a given real value. It means that the evolutionary algorithms have a problem that
they can not control the asset unselection which the weights are represented as 0. In order to avoid this
problem, we propose an asset selection method using the extreme value method of bordered hessian and an
asset allocation method using the GA in this paper. In the numerical experiments, we show that our GA
with initial population consisting of the solutions obtained by the extreme value method and the solutions
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given at random works well even if the portfolio consists of the large number of asset.

Keywords: Portfolio Optimization, Information Ratio, Bordered Hessian, Initial Population of GA
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Fig. 1 Process of Asset Selection.
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oo GA gooog gooo 0000 GA.l 0000 GAO 0000 GAall OOoOO0OOO
1 0.7522 1000 2.7909 4.4468 2.9632 4.4283 174
2 0.7348 1000 3.2919 4.8393 2.8939 4.7977 172
3 0.6329 1000 2.3733 4.3768 2.6910 4.3639 172
4 0.9576 1000 5.0526 9.3210 4.4335 8.9758 191
5 0.9297 1000 4.2420 8.3411 3.9049 8.2279 185
6 1.3226 1000 7.1441 13.5590 4.9654 13.6299 208
7 0.9593 1000 3.1604 5.2600 3.4526 5.1224 175
8 0.7739 1000 2.1156 3.3162 2.9503 3.2749 130
9 0.9335 1000 2.2412 4.2194 3.7259 4.2169 144
10 0.7320 1000 1.9590 3.4245 2.8419 3.5209 140
11 0.9915 1000 3.6093 6.2420 4.5067 6.1839 154
12 0.8085 1000 2.7147 4.8185 3.0263 4.7737 154
13 0.8702 1000 2.7293 5.4704 3.3307 5.3024 163
14 1.0069 1000 3.7112 6.9269 4.3082 6.9023 170
15 0.9090 1000 3.5506 6.0421 3.4999 6.0139 179
16 1.1913 1000 6.1578 12.5048 4.5328 11.8340 183
17 0.8862 1000 3.5160 6.7476 3.7258 6.5443 177
18 1.0720 1000 6.3271 11.9219 4.5363 11.6650 206
19 0.9678 1000 4.7517 9.1778 4.5332 9.0514 202
20 1.2138 1000 8.2027 18.5653 4.4133 18.0859 246
21 1.0302 1000 10.9735 24.1533 4.2993 22.7817 234
22 1.1510 1000 6.1336 11.6141 4.6261 10.4653 223
23 0.7345 1000 6.1476 12.4939 3.6633 12.7878 253
24 0.7067 1000 5.1687 10.6953 3.3011 11.0592 208
25 0.7921 1000 5.9207 9.6881 3.7018 9.2239 199
26 0.9925 1000 5.6358 11.0857 4.2293 11.3938 212
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