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Time Period Identification of Events in Text

TaicHr NORO,t TAKASHI INUIL,* HIROYA TAKAMURA*t
and MANABU OKUMURA!

We propose a machine learning-based method for identifying when each event in weblog
texts occurs: morning, daytime, evening, or night. Earlier study analyzed only explicit tem-
poral expressions for events and mapped them on time-line in newswire texts. However, other
texts such as weblogs contain few explicit temporal expressions. We therefore use various
implicit temporal expressions extracted automatically. Specifically, we adopt naive bayes
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classifiers backed up with the EM algorithm, and support vector machines.
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Fig.1 Samples labeled with (event=1) tag.
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Fig.2 Samples labeled with (event=0) tag.
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01 0event0 00000
Table 1 Number of sentences labeled with (event) tag.

event O
1 14,220
0 56,555
O 70,775

0 2 Otime slotDO0O00DO00O
Table 2 Number of sentences labeled with (time slot) tag.

time slot O
O 711
O 599
O 207
O 1,035
O 11,668
O 14,220
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Fig.3 The 2-step identification method.
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Table 3 End-of-sentence features for the event extraction.
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Table 4 Results of the event extraction.
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Table 5 Classification results by the time-unknown filter.
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Table 6 Results of time-slot classification.
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Table 7 Results of total step. Table 8 Confusion matrix.
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Table 9 Examples of time-associated words.

O O O

oo ooo p(clw) ooo p(clw) ooo p(clw) ooo P(clw)
1 oo 0.729 oo 0.728 oo 0.750 oo 0.702
2 O 0.673 ooo 0.674 oo 0.557 0 0.689
3 oo 0.659 oo 0.667 ooooo 0.448 oo 0.688
4 oo 0.656 oo 0.655 ooo 0.430 oo 0.684
5 oo 0.617 ooo 0.653 ooo 0.429 oo 0.664
6 oo 0.603 oo 0.636 ooooo 0.429 0 0.641
7 oo 0.561 ooo 0.629 ooo 0.429 O 0.634
8 oo 0.541 oo 0.607 goooo 0.429 oo 0.606
9 oooo 0.540 0 0.567 oo 0.428 ooo 0.603
10 oo 0.520 goooo 0.558 oo 0.428 oo 0.574
11 oo 0.504 oo 0.554 oo 0.413 ooo 0.572
12 oo 0.504 oo 0.541 oo 0.413 oooo 0.570
13 oo 0.504 oo 0.536 ooo 0.413 ooo 0.562
14 gooo 0.497 oo 0.521 oo 0.412 oo 0.560
15 oo 0.494 ooo 0.511 oo 0.402 oo 0.557
16 ooo 0.490 ooo 0.502 O 0.396 oo 0.555
17 gooo 0.479 oo 0.502 O 0.392 ooo 0.551
18 ooo 0.477 oo 0.502 ooo 0.392 oo 0.549
19 ooo 0.474 oo 0.477 oo 0.391 oo 0.534
20 oo 0.470 O 0.476 O 0.386 oo 0.521
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Fig.4 Number of sentences includeing time-associated

words.
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