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Proposal of Class Determination Method for Generated Virtual Data in pdi-Bagging
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We have already proposed pdi-Bagging as one of ensemble learning methods of clustering. However, the accuracy
of the correct virtual data type is not stable because the virtual data generate in the wide area of the data space.
In addition, the discriminant accuracy is not high because the evaluation index for changing the generation class
of virtual data is defined in each dimension. In this paper, we propose a new method to specify the generation
area of virtual data and change the generation class of virtual data. As a result, the discriminant accuracy is
improved because the correct type virtual data generates near the center of class distribution with class orientation
and the class of virtual data is determined with the proposed new evaluation index in multidimensional space. We
formulate a new pdi-Bagging algorithm, and discuss the usefulness of this method using numerical examples.
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1: pdi-Bagging Algorithm
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2: Numerical Example Data
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%% 1: Comparison of Discrimination Rates among Five Methods

o ms | 2 (CA%) | - 7 (CO)%) #(E)(%) R % MA) %) | &2 (MC)(%)
T [ 5 |78 1 | 5 | %8 1] 5 ¥ 1] 5 |4 1 ] 5 | ¥8
(1/3,1/3,1/3) | 89.9 | 89.5 | 89.7 | 90.9 | 90.6 | 90.8 | 91.3 | 91.2 | 91.3 | 91.5 | 91.4 | 91.5 | 91.3 | 92.4 | 91.9
(0.2, 0.4, 0.4) 89.5 | 89.2 | 89.4 | 90.9 | 90.6 | 90.8 | 91.5 | 91.3 | 91.4 | 914 | 91.3 | 91.4 | 91.1 | 92.0 | 91.6
(0.2, 0.3, 0.5) 89.6 | 89.9 | 89.8 | 90.9 | 90.5 | 90.7 | 91.5 | 91.5 | 91.5 | 91.5 | 90.8 | 91.2 | 91.0 | 91.3 | 91.2
(0.2, 0.5, 0.3) 89.4 | 89.8 | 89.6 | 90.6 | 90.3 | 90.5 | 91.4 | 91.6 | 91.5 | 91.4 | 91.5 | 91.5 | 91.1 | 91.8 | 91.5
(0.5, 0.25, 0.25) | 90.0 | 89.6 | 89.8 | 91.1 | 90.6 | 90.9 | 91.3 | 91.2 | 91.3 | 91.2 | 91.2 | 91.2 | 91.2 | 91.8 | 91.5
S 89.7 | 89.6 | 89.6 | 90.9 | 90.5 | 90.7 | 91.4 | 91.4 | 914 | 914 | 91.2 | 91.3 | 91.1 | 91.9 | 91.5
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m Generating one virtual data

Discriminant Rate

m Generating five virtual data

3: Discriminant Rate of Five Methods
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7% 2: Number of Changing Class Label

{2 11 (CC) | 5@ (CC)
(1/3,1/3, 1/3) 0.04 0.55
(0.2,0.4, 0.4) 0.32 2.12
(0.2, 0.3, 0.5) 0.12 1.92
(0.2, 0.5, 0.3) 0.64 3.42
(0.5, 0.25, 0.25) 0.12 0.82
¥ 0.25 1.77
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