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Abstract: A maximum—entropy version of the spherical K—-means document clustering algorithm ME-SPKM is
presented based on the well-known maximum—entropy. The proposed method uses the cosine similarity which
is adopted by the typical text clustering algorithm SPKmeans, then constructs a maximum-entropy—based ob-
jective function. Experimental results demonstrate that the maximum-entropy spherical K-means ME -SPKM
can achieve better clustering results than traditional clustering approaches in text clustering.
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Table 1 Summary of text datasets(n, is the total number of document,n, is

the total number of terms,k is the number of classes)

Data Source
NG20 20 Newsgroups
NG17-19
reviews San Jose Mercury(TREC)
sports San Jose Mercury(TREC)
tr45 TREC
lal LA Times(TREC)
lal2 LA Times(TREC)

la2 LA Times(TREC)

ny N K balance

19949 43586 20 0.991

3 overlapping subgroups from NG20 2998 15 810 3 0.998

4069 18 483 5 0.098
8580 14 870 7 0.636

690 8261 10 0.088
3204 31472 6 0.290
6279 31472 6 0.282
3075 31472 6 0.274
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Fz 2 HIEE NG20,NG17-19,reviews,sports, trd5 BI LI NMI {&
Table 2 NMI results on NG20,NG17-19,reviews,sports,tr45 datasets

NG20 NG17-19

reviews sports 45

K 20 3

5 7 10

SPKMeans ~ 0.550+0.050  0.340+0.100

DA-VMFS  0.570+0.030  0.460+0.010

ME-SPKM  0.590+0.010  0.470+0.060

0.530+0.100  0.560+0.130  0.600+0.090
0.560+0.090  0.620+0.050  0.680+0.050
0.620+0.020  0.640+0.004  0.690+0.030
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Table 3 NMI results on classic lal,lal2,la2 datasets

classic lal lal2 la2
K 4 6 6 6
SPKMeans ~ 0.540+0.040  0.480+0.100 0.480+0.100 0.480+0.070

DA-VMFS  0.510+0.010 0.530+0.030 0.520+0.020  0.520+0.040

ME-SPKM  0.560+0.001  0.560+0.006 0.560+0.001  0.550+0.006

Fz 4 HIEE NG20,NG17-19,reviews,sports,
trd5 3L ACS B
Table 4 Average cosine similarity(ACS) results on

NG20,NG17-19,reviews, sports, tr45 datasets

NG20  NGI7-19 reviews  sports tr45

K 20 3 5 7 10
SPKMeans 0.1587  0.1531 02131 02450 0.3784
DA-VMFS 0.1583  0.1534 02140 0.2492 0.3798
ME-SPKM 0.1602  0.1535 02145 0.2476 0.3847

&S5 BIBE classic lal,lal2,la2 BISEIE ACS &
Table 5 Average cosine similarity(ACS) results on

classic lal,lal2,la2 datasets

classic lal lal2 la2

K 4 6 6 6

SPKMeans 0.1505 0.1738 0.1747 0.1803
DA-VMFS 0.1523 0.1730 0.1755 0.1828

ME-SPKM  0.1527 0.1758 0.1762 0.186 8
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Table 6 Run time results

NG20 NGI17-19 reviews sports classic

K 20 3
SPKmeans/s 84.5 6.4 12.2 25.8 5.1
DA-VMFS/s  1686.7 50.5 220.1 3350 96.5

ME-SPKM/s 3 177.9 55.2 3263 4492 1255
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