








Linear Projection Linear Projection

Datasets Flat Level One Overall
20Newsgroups 0.952 0.985 0.963

WebKB 0.791 0.860 0.804
Industry Sector 0.691 0.739 0.727
Reuters-top 10 0.826 0.963 0.921

Reuters-2 0.923 0.938 0.927
K-dataset 0.915 0.961 0.921

Table 4: Accuracy Table. The flat column gives the accuracy
of flat classification, the “Level One” column shows the
level one accuracy while the “Overall” column represent the
overall accuracy.

trade stays unchanged. The accuracy ofcorn is improved
significantly from about7% to 60%. In flat classification,
almost all the documents incorn class are misclassified to
grain and wheatclasses. Using hierarchical classification,
by groupingcorn, grain andwheattogether, A second-level
classifier using an independently optimized feature set can
then be designed to focus on separation of the three similar
classes. The performance improvement is thus obtained.

Figure 3:Accuracy comparison on each class of Reuters-top10

6 Manually-Built Hierarchy vs Generated Hierarchy

Once we have the automatic approach for hierarchy genera-
tion, it is natural to compare the generated hierarchy with the
manually-built one. In this section, we illustrate their differ-
ence via three experiments on 20Newsgroups, WebKB and
Reuters-top10.

Due to space limit, we only present the human-built
(two-level) hierarchies for the 20Newsgroups as shown in
Table 5. The manual hierarchy is generated by the authors
to group the categories with strong confidence. To fur-
ther understand the differences between two kinds of hierar-
chies, we also compare their hierarchical categorization per-
formances, as listed in Table 6. For comparison purposes,
the experimental results are based on two-level classifiers.

As you can observe from the comparisons, human-
built hierarchy is purely based on “human semantics”, but
not necessarily optimized for classification purpose. In all
the three datasets, using the automatic generated hierarchy,
the classification accuracies are slightly higher than those
using human-built hierarchy. Hence, an important research

direction is to combine the automatic and manual approaches
for generating both statistically significant and intuitively
meaningful hierarchies.

groups members
1 talk.region.misc, talk.politics.guns,

talk.politics.misc, talk.politics.mideas
2 sci.electronic,comp.sys.ibm.pc.hardware,

comp.sys.mac.hardware
3 comp.os.mswindows.misc,sci.crypt

comp.graphs, comp.windows.x
4 rec.sport.baseball, rec.sport.hockey
5 misc.forsale
6 alt.atheism,soc.religion.christian
7 rec.autos,rec.motorcycles
8 sci.space, sci.med

Table 5: Human-generated 8 top-level groups for 20News-
groups.

Datasets Human-generated Automatic Generated
20Newsgroups (0.956, 0.954) (0.985,0.963)

WebKB (0.811,0.795) (0.860,0.804)
Reuters-top 10 (0.928,0,9475) (0.963,0.901)

Table 6: Performance comparisons of human-generated hi-
erarchy with automatic generated hierarchy. The entries are
in the format of (level one, flat). The accuracy of automatic
generated hierarchy was taken from the linear projection ap-
proach.
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