Vol. 47 No. 3 goooooooo Mar. 2006

goboboobooobuobtuobobooboobooon

o o o of

00o000o00oooooooooooooooooooOooOoOooboOoOoOOOOOOOODbODbODbOOBnD
goooocoobo1l100000000000O0O000000O0O0O00O0O0 10000000000
goooooooooooooooooooOoOoOOOObOOObObOOObOOObOOoODOoooooooo
goooo0o0ooooboooooOoo0oooooOO000O0OOb000b0DOooOobOO0OooooOobOoooonoo
oo0001000000000000000000000O0OOO0000O0OOOO0OO0OOO0OAO0
goooooooooooooOoOobOoboOoOooooooDOOOOOOOOOOOOODOoooooooo
g0o0o0o0o0ooooooooooooooOOOOOO0OOOO0O00O00O0O00O000O0000000O0
gooooooooOoOoooooooooboboOoooo

Text Segmentation Based on
Minimum Within-cluster Variation Criterion

KATSUJI BESSHO'

A new text segmentation method is proposed. In the proposed method, text is converted
into a concept vector sequence, which corresponds to semantic word representations. Then,
the concept vector sequence is segmented into topic clusters to minimize within-cluster varia-
tion. The characteristics of the proposed method are to assess the degree of semantic cohesive-
ness using vector variation within each segment, and to segment text based on both local text
information and vector distribution within the entire text. The results of experiments done on
newspaper articles have shown that the proposed method yields a much higher segmentation

accuracy than the conventional method, which locally determines topic boundaries.
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Table 1 An example of a co-occurrence matrix.
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Fig.1 Projection onto the concept space.
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Fig.2 Relations among objects.
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Fig.3 Algorithm that can compute the cost of any

segment.
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Fig.4 Minimum cost calculation algorithm.
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Fig.7 Algorithm for searching topic sequences.
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Table 2 Overview of test texts for segmentation.

0oo | o000 oOOoo ooooono oooooo

+0 +1 oo oo
oo 100 3,252 3.0% 9.1% 6 72
oo 100 2,449 4.0% 12.1% 6 131
oo 100 1,442  6.9% 20.6% 4 63
oo 100 1,085 9.1% 27.4% 3 74
oo 100 1,079  9.2% 27.6% 4 39
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Table 3 Accuracy of the proposed method (when correct
topic number is assigned).

oo oooo ooo ooo FO ooo
oo +0 72.7% | 72.7% | 72.7% | 11.6%
+1 81.8% | 81.8% | 81.8%

oo +0 72.7% | 72.7% | 72.71% | 11.9%
+1 80.8% | 80.8% | 80.8%

oo +0 83.8% | 83.8% | 83.8% 8.4%
+1 86.9% | 87.9% | 87.4%

oo +0 82.8% | 82.8% | 82.8% 7.6%
+1 86.9% | 90.9% | 88.8%

oo +0 93.9% | 93.9% | 93.9% 1.8%
+1 98.0% | 98.0% | 98.0%
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Table 4 Accuracy of the proposed method (when the

topic number is estimated).

oo oooo ooo ooo FO ooo
oo +0 72.7% | 68.6% | 70.6% | 12.5%
(106) +1 82.8% | 78.1% | 80.4%
oo +0 81.8% | 73.6% | 77.5% 9.7%
(111) +1 90.9% | 82.7% | 86.6%
oo +0 83.8% | 83.0% | 83.4% 8.7%
(101) +1 86.9% | 87.0% | 86.9%
oo +0 72.7% | 84.7% | 78.3% | 10.0%
(86) +1 80.8% | 95.3% | 87.5%
oo +0 90.9% | 94.7% | 92.8% 2.8%
(96) +1 94.9% | 98.9% | 96.9%

Y 000000000 k0000000000000000 16)
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Table 5 Accuracy of the method based on the cohesion
scores of the concept vectors.

oo gooa ooo ooo FO ooo
oo +0 33.3% | 33.3% | 33.3% | 32.8%
+1 41.4% | 42.4% | 41.9%

oo +0 29.3% | 29.3% | 29.3% | 34.7%
+1 42.4% | 46.5% | 44.4%

oo +0 54.5% | 54.5% | 54.5% | 24.0%
+1 63.6% | 65.7% | 64.6%

oo +0 57.6% | 57.6% | 57.6% | 21.7%
+1 69.7% | 75.8% | 72.6%

oo +0 57.6% | 57.6% | 57.6% | 23.6%
+1 67.7% | 74.7% | 71.0%

0 6 Hearst 0000
Table 6 Accuracy of Hearst method.

oo oooo ooo ooo FO ooo
oo +0 28.3% | 28.3% | 28.3% | 34.4%
+1 33.3% | 35.4% | 34.3%

oo +0 23.2% | 23.2% | 23.2% | 40.1%
+1 34.3% | 38.4% | 36.3%

oo +0 35.4% | 35.4% | 35.4% | 34.4%
+1 50.5% | 52.5% | 51.5%

oo +0 38.4% | 38.4% | 38.4% | 34.2%
+1 53.5% | 62.6% | 57.7%

oo +0 53.5% | 53.5% | 53.5% | 28.4%
+1 60.6% | 70.7% | 65.3%
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