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Abstract This paper proposes a novel approach for learning a decision tree from a data set with time-series
attributes. A time-series attribute takes, as its value, a sequence of values each of which is associated with a time
stamp, and can be considered as important since it frequently appears in real-world applications. Our time-series
tree has a time sequence in its internal node, and splits examples based on similarities between a pair of time
sequences. We first define our standard example split test based on dynamic time warping, then propose a decision
tree induction procedure for the split test. Experimental results confirm that our induction method, unlike other
methods, constructs comprehensive and accurate decision trees. Moreover, a medical application shows that our
time-series tree is promising in knowledge discovery.
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# 1 leave-one-out ZANEHEEHOERERE

Table 1 Results of experiments with leave-one-out

EER (%) HE T (s) H1 2 (1)
Fik 41 W42 FE EEC W41 W&2 $F EEGC WF41 H#2 FHF EEG
H#EFSE 797 859 863 70.0 0.8 14 633 968 9.0 7.1 387 166
25 A5 B5E 656 734 854 63.3 1.3 1.3 1876.4 1300.5 9.4 7.2 428 234
EHEMEREAR 734 703 357 525 0.0 0.1 0.2 2.9 109 114 474 61.9
BuNEBE 828 844 97.8 608 0.2 0.4 0.1 475 N/A N/A N/A N/A

£ 2 20 x 5 KEREEANHEOERER
Table 2 Results of experiments with 20 x 5-fold cross validation

EER (%) R (s) HA X ()
Frk P41 %2 FHE EEG g1 &2 FE EEG HF#1 H%2 F#E EEG
HEEFISE 711 756 85.9 638 0.5 0.8 283 511 8.3 7.5 283 134
7IAZHSE 691  69.0 862 585 0.6 1.5 966.9 530.0 7.9 74 360 199
EHERER 730 707 349 513 0.0 0.0 02 2.5 10.1 10.0 411 40.1
B/NEBEE 809 815 96.6 61.8 2.2 44 93 1021.9 N/A N/A N/A N/A
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Table 3 Results of experiments from the chonic hepatitis data

set using leave-one-out

FHE EER (%) KR (s) Y1 X (HE)

H 58 88.2 0.5 6.9
25 A EH5E 62.7 0.5 8.5
FHEREAR 82.4 0.0 10.1
B/NEREE 74.5 0.1 N/A
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