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In this thesis, we propose a new method for acquiring hyponymy relations
from the HTML documents on the World Wide Web. The hyponymy rela-
tions can play a crucial role in various natural language processing systems.
A number of techniques have been developed for automatically extracting
the hyponymy relations from unrestricted text corporal4, 5, 2, 6, 7, 3, 1].
These techniques use particular lexico—syntactic patterns to extract the hy-
ponymy relations. For example, Hearst[4] attempted acquiring hyponymy
relations from Grolier’s American Academic Encyclopedia by using “NP or
other NP’ pattern. However, such approaches have the following problem.

e The lexico-syntactic patterns do not appear in text corpora frequently.

For this reason, the lexico-syntactic pattern based approaches cannot
acquire a large number of hyponymy relations for wide range of words or
phrases from text corpora.

To avoid the above problem, we propose a new method which does not
use the lexico-syntactic patterns. We expect that our procedure can be ap-
plied to a wide range of expressions for which previous approaches cannot
be used. We try to acquire hyponymy relations by combining four different
types of clues obtainable for wide range of words or phrases. The first type
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of clue is HTML tags found in normal HTML documents. The second is
statistical measures such as the document frequency (df) and the inverse
document frequency (idf) which are widely used in Information Retrieval.
The third is semantic similarities between hypernym and hyponyms given
by verb—moun co—occurrences which are obtained from the HTML docu-
ments and the newspapers. The forth is a set of heuristic rules.

We made the following three assumptions for acquiring the hyponymy
relations from the HTML documents.

Assumption A The expressions in the same itemization or list in HTML
documents are likely to have a common hypernym.

Assumption B Given a set of hyponyms that have a common hypernym,
the hypernym appears in many documents that include the hyponyms.

Assumption C Hyponyms and their hypernym are semantically similar.

Our procedure consists of the following four steps. The first three steps
are corresponding to the above three assumptions.

Step 1 Extraction of hyponym candidates from itemized expressions in
HTML documents.

Step 2 Ranking of hypernym candidates by DF and IDF.

Step 3 Selection of hypernym candidates and hyponym candidates by se-
mantic similarities between hyponym candidates and hypernym can-
didates

Step 4 Application of a few more heuristic rules to discard some probably
wrong hypernyms.

We call a set of expressions that are expected to have a common hyper-
nym Hyponym Candidate Set (HCS). In Step 1, we obtain HCSs from a
large number of HTML documents, which are downloaded from the WWW,
according to the assumption 1.

In Step2, our procedure acquires a candidate of a common hypernym
for an HCS, which was obtained in Stepl. First we prepare two sets of
documents. We randomly select a large number of HTTML documents and
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downloaded them. We call this set of documents a global document set.
Then, we downloaded the HTTML documents that includes each elements
of the HCS using the existing web search engine (We use the goo? search
engine in our experiment.) We call this set a local document set. Our pro-
cedure calculates the score of each noun which appears in a local document
set, according to the assumption 2. The score was designed so that words
frequently appearing in the local document set and relatively disappearing
in the global document set are highly ranked. Then our procedure selects
a noun that has the largest score value as a a candidate of a common
hypernym for a given HCS. We call such a candidate hypernym candidate.

In Step3, our procedure ranks the pairs of an HCS and their hypernym
candidate, which were obtained in Step2, by using the semantic similarities
between an HCS and their hypernym candidate. The final output of our
procedure is the top k pairs in this ranking after some heuristic rules are
applied to it in the next step. The top k pairs contains only the hypernym
candidates and the HCSs that are relatively similar to each other, and
we can expect that only high quality hyponymy relations are contained
in the top k pairs. Our procedure calculates the similarities between an
HCS and their hypernym candidate according to the assumption3. More
specifically, we compute an HCS’s verb-noun co—occurrences from a local
document set which is constructed in Step2, and the hypernym’s verb—
noun co—occurrences from a large number of text corpora. Then we create
two vectors based on both verb-noun co—occurrences, and we compute the
similarities by the cosine measure[8]. The cosine measure is one of the most
popular measures which calculate the similarities of between two vectors.

Finally, in Step 4, we apply heuristic rules to refine pairs of an HCS and
their hyponym candidate which are acquired in the previous steps.

We conducted a series of experiments on the acquisition of hyponymy
relations by using the proposed method and a large number of HTML
documents. First we downloaded 8.7 x 10 HTML documents from the
WWW and applied the Step 1 to these HTTML documents. We could ex-
tract the 9.02 x 10* HCSs. We randomly selected 2,000 HCSs from among
the extracted HCSs as our test set. This test set consists of about 14,000
hyponyms. We applied the remaining steps to this test set. The preci-
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sion of acquired hyponymy relations reached about 75 % for 701 hyponym
candidates, which was slightly more than 5% of all the given hyponym
candidates.

In addition, we compared the followings alternative methods with our
method.

Alternativel Compute the non—null suffixes that are shared by the max-
imum number of hyponym candidates, and regard the longest as a
hypernym candidate.

Alternative2 Extract hypernyms for hyponym candidates by looking at
the captions or titles of the regions from which hyponym candidates
are extracted.

Alternative3 Extract hypernyms by using lexico—syntactic patterns.

Alternative4 Combination of all the above alternatives.

The results suggest that our method can acquire the significant number
of the hypernyms that these alternative cannot obtain, at least, from small
document sets that we used in our experiments. Then, we can conclude the
proposed method can provide the useful method for acquiring hyponymy
relation .
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