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Abstract:

terns. However, in many real-world applications, some data show clear coherent behavior and can be summarized well, while some

In the original IB (Information Bottleneck) algorithms, all the data points are employed to learn the cluster pat-

data present weak tendencies to be assigned to any particular pattern. For such situations, this paper proposes a DSIB (Data Selection
Information Bottleneck) algorithm which has the ability to select data points with clear coherent behavior and find their correspond-
ing cluster patterns. To realize this goal, the DSIB algorithm takes the information loss as the data selection criterion, which is gener-
ated when we try to compress the data point into one of the clusters. The DSIB algorithm adopts sequential ““draw-and-merge” pro-
cedure to select the data and learn the cluster patterns. This learning process can take full account of each datum’s natural pattern.
Experimental results show that with the improvement of the data selection criterion, the DSIB algorithm can improve the clustering

precision while the expense of the recall is small. In our evaluation, the DSIB algorithm is found to be consistently superior to all the

other clustering methods we examine.
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Binary, 86.1+4.2 83.5+4.8 84.8+4.5 83.7+£8.7 83.4+8.9 83.5+£8.8 2.4 0.2 1.3
Binary, 81.2+7.3 78.0+8.3 79.5+7.8 75.1+10.6 74.7+10.5 74.9+10.5 6.1 3.3 4.6
Binary; 88.4+8.8 83.0+9.9 85.6+9.4 71.9+16.9 71.0+16.9 71.5+16.9 16.5 12.0 14.1
MultiS, 86.9+6.6 86.2+6.8 86.6+6.7 78.6+9.4 78.4+9.5 78.5+9.4 8.3 7.8 8.1
Multi5, 89.6+1.9 88.4+1.9 89.0+1.9 78.7+9.1 79.0+£8.6 78.8+8.8 10.9 9.4 10.2
Multi5; 88.2+8.5 87.1+9.2 87.6+8.8 84.8+9.9 84.4+10.2 84.6+10.0 3.4 2.7 3.0
Multi10, 61.7+4.9 62.1+4.8 61.9+4.8 55.9+6.0 57.3+6.2 56.6+6.1 5.8 4.8 5.3
Multi10, 62.0+£3.4 62.0+3.5 62.0+3.4 56.1+4.3 57.5+4.5 56.8+4.4 5.9 4.5 5.2
Multi10; 63.8+3.1 64.4+3.3 64.1+£3.2 57.6+4.7 58.8+4.9 58.2+4.8 6.2 5.6 5.9
Reuters2 84.9+0.0 87.9+0.0 86.4+0.0 81.9+2.5 84.1+3.4 83.0+2.9 3.0 3.8 3.4
Reutersd, 85.8+7.1 85.4+10 85.5+8.5 74.4+5.8 63.3+£8.8 68.1£6.6 11.4 22.1 17.4
Reutersd, 92.4£3.6 90.9+1.6 91.7+£2.6 79.9+£9.0 78.8+13.4 79.3+11.2 12.5 12.1 12.4
Reuters8 69.0+3.1 66.6+4.3 67.8+£3.6 66.1+4.8 60.8+10.4 63.1+7.8 2.9 5.8 4.7
Avg. 80.0 78.9 79.4 72.7 71.7 72.1 7.3 7.2 7.3
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