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Abstract This paper discusses how to handle incomplete data including missing values. Optimally
processing the missing value means obtaining an estimate that is the closest to the original value from
the information contained in the training data, and replacing the missing value with this value. The
way to achieve this is to use a decision tree that is completed in the process of classifying information
by the classifier. In other words, this decision tree is obtained in the process of learning by inputting
only complete information that does not include loss values among all training data into the C4.5
classifier. The nodes of this decision tree have classification variable information, and the higher node
closer to the root contains more information, and the leaf node forms a classification region through
a path from the root. In addition, the average of classified data events is recorded in each region.
Events including the missing value are input to this decision tree, and the region closest to the event
is searched through a traversal process according to the information of each node. The average value
recorded in this area is regarded as an estimate of the missing value, and the compensation process

is completed.
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Fig. 1. Example of decision tree obtained through C4.5
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Fig. 2. the average value for the missing value obtained
from the decision tree in Fig. 1
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Table 1. Performance evaluation result of two
algorithms handling missing values using
decision tree

(White: Probability method, Gray: Proposed method)
(a) Sleep Stage Scoring data
5% 15% 30% 45%
i 87.489 85.029 84.104 83.432
87.352 86.829 87.388 87.015
87.741 86.712 83.011 82.924
vz 87.586 86.819 86.771 86.379
86.534 85.280 84.890 79.427
v 87.681 88.427 86.5693 85.859
va 87.820 83.607 85.369 81.433
88.134 87.645 88.811 88.546
87.790 87.373 86.436 81.014
Ve 88.872 88.180 87.296 87.113
V6 86.884 87.231 85.953 83.126
87.162 87.477 87.237 85.653
V7 86.632 85.727 85.265 81.920
88.066 88.758 87.237 85.549
87.848 85.602 83.052 81.788
ve 87.794 87.792 86.966 87.309
88.689 87.910 86.205 84.834
vo 87.279 87.795 87.611 87.376
87.941 85.839 84.923 83.686
vio 88.951 86.999 8b.477 86.999
88.249 85.795 86.116 83.340
Vi 89.979 89.072 87.908 88.104
Average 87.602 86.010 85.029 82.448
88.078 87.800 87.027 86.900
(b) Car evolution data
5% 15% 30% 45%
i 88.603 85.893 85.499 83.779
89.893 87.366 87.543 84.731
v 88.104 86.919 85.064 83.537
88.201 87.603 87.368 85.541
89.005 85.083 85.083 83.262
v 89.127 87.965 88.763 86.139
va 88.273 88.137 86.336 86.454
89.406 88.698 88.296 88.345
88.119 86.648 86.171 8b.137
Vo 87.513 87.324 88.088 87.235
87.868 88.838 87.848 85.726
Vo 88.199 85.643 83.229 84.241
Average 88.329 86.920 86.000 84.648
88.723 87.433 87.215 86.039
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(c) Balance & Scale data

5% 15% 30% 45%

i 91.611 89.825 88.741 88.045
90.684 91.701 89.143 84.037

90.975 90.492 88.669 87.456

v 90.067 90.316 89.307 87.922
90.741 90.742 89.740 85.210

" 91.556 91.695 87.420 82.799
va 89.621 88.550 87.427 87.204
91.662 90.123 86.371 85.193

Average 90.737 89.902 88.642 86.979
90.992 90.959 88.060 84.988
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