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A Dialogue Segmentation Method via HMM
and a Text Classifier

YASUHIRO TaJiMA,! Darzo Kitapg,
MICHIKO NAKANO,? ToMO NAKABAYASHI, 3
KoJ1 Fusimorot and Yosaryukr Kotanif!

We present a new method for text segmentation via HMM and a text classi-
fier. In our method, we suppose that a scenario exists for the target text and
we can use learning data about the scenario. Our method has two stages to
segment the target text. Every sentence or utterance is classified into a topic
in the scenario at the firest stage. Then, in the second stage, the target text
is segmented by an HMM which is a model of topic strings generated at the
firest stage. Ordinarily, the target text is segmented by an HMM whose output
is a string of words. In contrast, our HMM ourputs a string of topic numbers

and it absorbs the miss classification in the first stage. For evaluation, we ap-
ply our method to a dialogue segmentation task and a news text segmentation
task. We can confirm that our method performs better than the ordinal HMM
segmentation method.
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Fig.3 Scenarios for the dialogue segmentation.
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Table 1 The size of dialogue data.
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02 00001000000
Table 2 Performances on the scenario 1.

oo datal data2 data3 datad datab oo
goooooo 0.4625  0.4423  0.4583 0.2708 0.5417  0.4355
gooooooo 0.4744  0.4423 0.4653 0.2708  0.5417  0.4395
Oo0ooFOD 0.4679  0.4423 0.4618 0.2708 0.5417  0.4375
HMMOODOOO 0.3231 0.3681 0.3667  0.3708 0.3738  0.3600
HMMOOOODO 0.3154 0.3692 0.3708 0.3667 0.3833  0.3605
HMMOF OO 0.3192 0.3687 0.3687 0.3687 0.3785  0.3603
bayesd 00D 0.1216  0.1406 0.0968 0.1060 0.1099 0.1155
bayesd 000 DO 0.7436  0.6538  0.6528  0.6875 0.7292  0.6935
bayesO F 00O 0.2091 0.2314 0.1686 0.1836  0.1910 0.1980
goooooooo 0.8968  0.8597 0.8729  0.8921 0.8189  0.8684
HMMOOOOODOO 0.7802  0.8061 0.8403  0.7815 0.8699  0.8149
bayesD 00000 0.7101 0.8061 0.8403  0.7815 0.8699  0.6986

03 0000 1000000000 100000

Table 3 Performances on the scenario 1 (1 sentence permission).

oo datal data2 data3 datad datab oo
ooooooo 0.6346  0.7115  0.6667  0.5417 0.7500 0.6613
oooooooo 0.6474 0.7115 0.6806  0.5417  0.7500  0.6667
O0O00ODFOD 0.6410 0.7115 0.6735 0.5417 0.7500  0.6640
HMMOOOO 0.5846  0.6445 0.6667 0.5917  0.7190  0.6404
HMMOOOOO 0.5654  0.6462  0.6750 0.5833  0.7333  0.6395
HMMOF OO 0.5748 0.6453 0.6708 0.5875 0.7261 0.6400
bayesd 0 00O 0.1465 0.1918 0.1311 0.1378 0.1474 0.1515
bayes0 OO OO 0.8782 0.9231 0.8958 0.9167 0.9791  0.9180
bayesO F 00O 0.2511  0.3177 0.2287 0.2396  0.2563  0.2601
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Table 4 Performances on the scenario 2.

oo datal data2 data3 datad datab oo
goooooo 0.1985  0.2528 0.3123 0.3215 0.2358  0.2646
gooooooog 0.3458  0.2772  0.4349  0.4804 0.3271 0.3741
oooorOD 0.2522  0.2645 0.3635 0.3852  0.2741 0.3100
HMMOODOOO 0.1298 0.1303 0.1648 0.1519 0.1080 0.1367
HMMOOOOO 0.7996  0.5240 0.7913 0.7013 0.6732  0.6975
HMMOF OO 0.2233  0.2087 0.2728  0.2497 0.1862  0.2287
bayesd 00D 0.0990 0.0933 0.1361 0.1227  0.1003  0.1103
bayesd 0000 0.8083 0.7276  0.8040 0.7755 0.8293  0.7893
bayesO F 00O 0.1763  0.1654  0.2328 0.2119  0.1790 0.1936
goooooooo 0.5660 0.6960 0.6218 0.6365 0.7013  0.6451
HMMOOOOODO 0.5496  0.6403 0.5818 0.5433 0.5472 0.5716
bayesD 00O OO 0.5113 0.5226  0.5244  0.5175 0.5532  0.5261

05 0000 2000000000 100000

Table 5 Performances on the scenario 2 (1 sentence permission).

oo datal data2 data3 datad datab oo
ooooooo 0.3510  0.4597  0.4781  0.4723  0.4325 0.4391
oooooooo 0.5944  0.5016  0.6746  0.6863 0.5799  0.6081
O0O0O0OFOD 0.4414  0.4797  0.5596  0.5596  0.4954  0.5100
HMMOOOO 0.1504 0.2075 0.1948 0.2045 0.1394 0.1791
HMMOOOODO 0.9032 0.8666  0.9519  0.8709 0.8420  0.8859
HMMOF OO 0.2579 0.3348 0.3234 0.3313 0.2392 0.2980
bayesd 0 00O 0.1194 0.1228 0.1702 0.1599 0.1183 0.1381
bayesU 0000 0.9667  0.9429  0.9603  0.9872  0.9633  0.9645
bayesO F 00O 0.2125 0.2173  0.2889  0.2753  0.2108 0.2416
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AH—T D M to s34t AR D 07 00003000000

Za—2 D=2—2A EERSS Table 7 Performances on the scenario 3.
l ><< l oo datal data2 data3 data4 datab oo
ooooooo 0.4681 0.4694 0.4083 0.5111 0.5078 0.4729

XD =2 —2 FU /Ay

Dea—2 gooooooo 0.4500 0.4611 0.4194 0.5083 0.5278 0.4733
/ oooorOD 0.4589  0.4652 0.4138 0.5097 0.5176  0.4731
HMMOODOOO 0.5517  0.3797 0.6316 0.5086 0.5586  0.5260
HMMOOOOO 0.5958 0.2861 0.6667 0.5500 0.6000 0.5397
HMMOF OO 0.5729  0.3263  0.6487 0.5285 0.5786  0.5328
bayesd 00D 0.0755 0.0747 0.0709  0.0807 0.0815 0.0767
bayesd 0000 0.8222 0.8778 0.8556  0.8778  0.8611 0.8589
bayesO F 00O 0.1383 0.1376 0.1309 0.1479 0.1488 0.1407
ETI ooooooooo 0.7354 0.7374 0.7110 0.7435 0.7678  0.7390
(Left to Right £ 7°%) HMMOOOOOO | 0.8307 0.5392 0.8290 0.7722  0.8006  0.7543
04 0O0O0OODDOOODODODOODO bayesD 00O OO 0.5409  0.5311 0.5182 0.5512  0.5543  0.5391

Fig.4 Scenarios for the news text segmentation.
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06 000000 3, 4000 Table 8 Performances on the scenario 3 (1 sentence permission).

Table 6 Descriptions for data set 3 & 4. oo datal data2 data3 datad datab oo
000 1000 1000 poooooo 0.6750 0.6139 0.5431 0.6167 0.6333 0.6164
ooo ooooo oooo ooooo gooooooo 0.6444 0.5722 0.5556 0.6111 0.6389 0.6044
3 200 9154 1,868.32 gooorDOO 0.6594 0.5923 0.5492 0.6139 0.6361 0.6104
4 200 96.69 2,000.92 HMMOOOO 0.6294 0.4033 0.7524 0.5978 0.6189 0.6004
HMMOOODODO 0.6792 0.3069 0.7889 0.6458 0.6667 0.6175
HMMOF OO 0.6534 0.3486 0.7702 0.6209 0.6419 0.6088
bayesd 0 00O 0.0952 0.0824 0.0805 0.0881 0.0907 0.0874
40000 bayesDODDODO | 0.9944 0.9889  0.9444 0.9722 0.9722  0.9744
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09 000D 4000000
Table 9 Performances on the scenario 4.

oo datal data2 data3 datad datab oo
goooooo 0.3125  0.2967 0.2432 0.3569 0.3605 0.3140
gooooooo 0.6111 0.5778 0.4389 0.6500 0.5444  0.5644
Oo0ooFOD 0.4136  0.3920 0.3130 0.4608 0.4337 0.4035
HMMOODOOO 0.1233  0.1152 0.0855 0.0896 0.0985 0.1024
HMMOOOODO 0.7208 0.7653  0.7431 0.7333  0.7208 0.7367
HMMOF OO 0.2106  0.2003  0.1533  0.1597 0.1733  0.1798
bayesd 00D 0.0657  0.0800 0.0548 0.0781 0.0759  0.0709
bayesd 000 DO 0.8806  0.8778  0.8417 0.8778 0.8528  0.8661
bayesO F 00O 0.1222  0.1466 0.1030 0.1434 0.1394 0.1311
goooooooo 0.6939  0.6881 0.6010 0.7378 0.6186  0.6679
HMMOOOOODOO 0.6663  0.6475 0.6004 0.6179 0.6111 0.6286
bayesD 00000 0.5724  0.5588 0.5029 0.6053 0.5365 0.5551

010 0000 4000000000 10000

Table 10 Performances on the scenario 4 (1 sentence permission).

oo datal data2 data3 datad datab oo
ooooooo 0.3952  0.3693 0.3168 0.4044 0.4625 0.3896
oooooooo 0.7528  0.7417  0.5778  0.7528 0.7139  0.7078
O0O00ODFOD 0.5183  0.4931  0.4092 0.5261 0.5613  0.5026
HMMOOOO 0.1633 0.1412 0.1120 0.1137 0.1211 0.1302
HMMOOOOO 0.9528 0.9625 0.9569 0.9486  0.9125  0.9467
HMMOF OO 0.2789 0.2463 0.2004 0.2030 0.2138 0.2290
bayesd 0 00O 0.0756 0.0842 0.0614 0.0837 0.0846 0.0779
bayes0 OO OO 0.9889  0.9417 0.9500 0.9694 0.9500  0.9600
bayesO F 00O 0.1404 0.1546  0.1154  0.1541  0.1553  0.1441
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