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SVM Training Data Selection Using Multi-Objective Genetic Algorithm
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When training Support Vector Machine (SVM), selection of a training data set becomes an
important issue, since the problem of overfitting exists with a large number of training data.
A user must decide how much training data to use in the training, and then select the data to
be used from a given data set. We considered to handle this SVM training data selection as
a multi-objective optimization problem and applied our proposed MOGA search strategy to
it. It is essential for a broad set of Pareto solutions to be obtained for the purpose of under-
standing the characteristics of the problem, and we considered the proposed search strategy
to be suitable. The proposed search strategy was adapted to the SVM training data selection
problem, and the results of the experiment indicated that broader solutions can be obtained
by the search strategy compared to conventional MOGAs. Moreover, better understanding of
the tradeoff relationship between the classification performance of the training data and the
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generalization performance became possible with the proposed search strategy.
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% 1 Inverted Generational Distance

Table 1 Inverted Generational Distance

KUR KP500-2 | KP750-2 | KP750-3
Search Strategy mean | 0.04088 0.01311 0.01548 0.06773
(NSGA-II) SD | 0.00868 0.00112 0.00130 0.00270
NSGA-II mean | 0.08846 0.02862 0.02853 0.07602
SD | 0.01061 0.00220 0.00167 0.00314
Search Strategy  mean | 0.04271 0.01322 0.01726 0.06567
(SPEA2) SD | 0.00731 0.00099 0.00189 0.00233
SPEA2 mean | 0.10841 0.02478 0.02574 0.06655
SD | 0.01358 0.00176 0.00158 0.00210

& 2 Spread

Table 2 Spread

KUR KP500-2 | KP750-2 | KP750-3
Search Strategy  mean 682.04 6401.10 9134.77 14579.27
(NSGA-II) SD 15.30 356.46 489.59 1520.48
NSGA-II mean | 321.02 2497.23 3130.30 7845.73
SD 23.06 226.85 236.35 448.87
Search Strategy  mean | 677.28 6568.13 9650.20 | 13789.67
(SPEA2) SD 15.90 338.40 577.90 2263.41
SPEA2 mean | 263.42 3000.57 3771.07 5176.10
SD 25.39 200.25 316.30 412.81

% 3 Hypervolume

Table 3 Hypervolume

KUR KP500-2 KP750-2 KP750-3

Search Strategy  mean 2.86E405 3.95E+08 8.47TE+08 2.41E+413
(NSGA-II) SD | 7.81E403 | 1.23E+06 | 3.22E+406 | 2.89E+11
NSGA-II mean | 2.41E+05 | 3.79E4+08 | 8.06E+08 | 2.19E+13
SD | 6.53E+03 | 1.36E406 | 2.79E+06 | 1.60E+411

Search Strategy  mean | 2.84E405 | 3.95E+08 | 8.49E+08 | 2.40E+13
(SPEA2) SD 7.42E403 1.54E+06 3.84E+06 5.45E+11
SPEA2 mean | 2.35E+05 | 3.81E+408 | 8.10E4+08 | 2.16E+13
SD | 7.57TE403 | 1.47E+06 | 2.99E+406 | 1.22E411

(a) small margin (b) large margin

B9 ~—Yr0Rk 3B

Fig.9 A Separating Hyperplane with Different Margin
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Table 4 The data sets used in the experiment. n is the
number of data and m is the number of features.

Data set n m | classes C 0
Diabetes 768 8 2 32.00000 | 0.03125
Australian 690 14 2 0.03125 0.03125
Vehicle 846 | 18 4 | 128.00000 | 0.12500
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Table 5 Number of training data

Diabetes | Australian | Vehicle

Search Strategy  mean 359.69 339.11 367.52
(NSGA-II) SD 15.65 5.69 33.72
NSGA-II mean 356.39 337.75 407.33
SD 19.98 6.80 7.65

Search Strategy  mean 358.66 338.19 383.38
(SPEA2) SD 16.87 6.32 34.18
SPEA2 mean 354.75 336.05 411.14
SD 20.99 6.96 6.71
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Fig. 13 Solutions obtained by a single run of the proposed
search strategy. The solutions are plotted with a
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ing data used.
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