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Extended Abstract

In this report, we describe the results of our experiments in
the NTCIR TMREC task group. We participated in all the
three tasks, namely the term recognition task, keyword
extraction task, and the role analysis task.

Section 1 of the main body of this paper describes the outline

of our experiments, section 2, our experiments for the term
recognition task, section 3, the keyword extraction task,
section 4, the role analysis task.

Because the main body of this paper is written in Japanese
language, we describe, in this extended abstract, the summary
of this paper for non-Japanese readers.

1. Term Recognition Task

In the term recognition task, participants are required to
extract from the given articles the terms that are considered to
be typical to the artificial intelligence domain.

1.1 Two Approaches

We took two different approaches to the task. The first is
based on an idea that the domain-typical terms are the ones
that can discriminate the documents in that domain from a
larger document set. The second is based on another idea that
the domain-typical terms are the ones that are difficult to
understand and thus which are to be collected in the glossary
for that domain.

1.2 First Approach

As described above, our first approach to the term recognition
task is to extract the terms that can discriminate the documents
of the domain from a larger document set. Therefore, we tried
to find the terms using the statistical features of the in-the-
domain documents against the whole document set. We use the
NTCIR J-Collection corpus as the whole document set.

We did four experiments using four different tools in each of

which the following scores are employed as the measure
respectively, namely (a) x > value, (b) score based on the
probabilistic model, (c) tf - idf value, and (d) the product of
(a) and (b).

The results of these experiments showed that while the terms
with moderate frequencies also appear in the top part of the
term list ordered with the value of (a), terms with low
frequency appear mainly there with the tools (b) and (c). In
case of the tool (c), most top terms are of the frequency 1 or 2,
which we did not think is a good result.

The tool (a) refers to the divergence of the term occurrence
from the mean (or expected) value, but does not care the
number of the documents in which the term occurs. In contrast,
tools (b) and (c) refer to the number of the documents in which
a term occurs, but don’t refer at all to the divergence.

We thought it important to keep balance between the two, so
adopted the product of (a) and (b) as the measure in the formal
run.

We learned through the examination of the formal run result,
that:

®  Some sort of normalization or tuning by parameters is
essential in evaluating the term weights.

® We need some theoretical support for the threshold,
into which we did not investigate so far this time.

In addition, in counting the term frequencies, we used the
maximal term frequencies that can be obtained with the use of
MEISTER’s index module. Analysis of the difference between
the result we got this time and the one that is to be obtained by
using plain n-gram frequencies may be of some interest.

1.3 Second Approach

Our second approach to the term recognition task is based on
an idea that what we should extract as terms typical to a
domain is the terms that cannot be easily understood without
the knowledge in that domain. This is the standard with which
terms are extracted in making a glossary for that domain.

Terms that are to be in the glossary are of two types, i.e. (a)
terms that also appear in a general dictionary with different or
special meaning or usage in that domain, and (b) new terms
which do not appear in such dictionaries. New (i.e. not-in-the-
dictionary) terms are divided in three categories: simple words
(i.e. non-compounds), compounds, and word-like phrases.

This time, we mainly concentrated in distinguishing
compounds, especially compound nouns.

It is known that meanings of some compounds are just
systematical syntheses of those of the morphemes that form the
compounds and thus easily understood, while meanings of
other compounds are not. With our idea on the domain-typical
terms above, our target should be the latter.

As in the English language, in the Japanese language also,
compounds are morpho-syntactically of two types: ones with
conjunctive structure and ones with binary branching structure.
The latter are again of two types: verbal compounds and others.
A verbal compound is the one that has as its head (usually the
right-hand morpheme) a noun with the verbal origin. Verbal
compounds are again categorized into two types in regard to
the semantic nature of the left-hand element to its head. Those
whose left-hand element is semantically the innermost
argument of the head are very productive and easily understood,
while those of the rest type are not so freely introduced and
have specialized meaning to some extent. With our intention to
extract terms with a domain typical meaning, we should
extract the verbal compounds with the former type of inner
structure.



On compounds of binary blanching type other than verbal
compounds, we did not study in detail, but adopted some
simple criteia. Some nouns are qualified as synthetic suffixes,
and compounds that have such nouns as their right-most
element are labelled as synthetic.

We applied another set of simple criteria to the simple words.
Non binary branching type
eg. [HHEMKL]

13 b b 99
spring, summer, fall, winter
Compounds pring, >

Binary blanching type

¢ Verbal compounds
Innermost argument

attachment
eg. B

“usage search™

Others

eg. 77 7 FKH
“graphical representation”

\ Others

eg. [k~ — %]
“knowledge base”

In the analyses of terms’ inner structures, we consulted to the
data from the tagged corpus. We refer, for example, to the
collocation data to see if the left-hand noun of a verbal
compound occurs as a direct object of the right-hand verb, and
if so, the compound is labeled as synthetic.

For the result of comparison between our list of candidate
terms and the lists provided by the staff, see Table 2.2-1 in the
main body.

Considerable portion of the divergence came from the limited

size of the corpus data, while further improvement of our
criteria on the correspondence between the compound’s inner
structure and syntactic behaviors of the element words or
morphemes is needed.

As to the question whether our assumption that domain typical

terms are the ones that are difficult to understand from general
knowledge is appropriate or not, more divergence than our
anticipation was observed. Many compounds with the synthetic
structure are listed as terms typical to the domain, if one of the
elemental words or morphemes is typical to the domain.

However, from the point of making of glossary, it is quite
questionable to put such words into the glossary only because
they contain words or elements typical to the domain, which
leads to the overflow.

Combining the two methods we adopted in our experiments
may give us an acceptable standard.

2. Keyword Extraction Task

For the keyword extraction task, we adopted the same first
approach we have taken in the term recognition task. At most
10 keywords per one document are extracted employing (c)
tfidf value as the measure.

From the evaluation by NTCIR TMREC group, we observed
that the precision and the recall are relatively higher in the

evaluation against author keywords than in the evaluation
against Al-dictionary keywords.

It might be due to the fact that we chose our first candidates
from the author keywords in the J-Collection documents which
includes the target documents.

3. Role Analysis Task

The aim of the role analysis task is to extract triplets that
describe the contents of an academic document. Triplets
consists of three terms which represent (1) the theme (what
authors treated), (2) the method (the means they took), and (3)
the operation (procedure or action applied to the theme),
respectively.

Our stance to this task is to extract such triplets that could be
used effectively in an article search. With that stance, we did
not restrict the expression of each role to the terms extracted in
the Term Recognition Task.

Our procedure is as follows: (1) Extract sentences that have
typical expression (mainly certain types of verbs) that express
the operational acts, (2) Extract collocation data between
words (mainly those between a predicate and its argument), (3)
Extract terms (words) which bear the target roles (theme and
method), (4) Abridge, enlarge, or paraphrase the terms, (5)
Score and choose the five best triplets.

As to the result of comparison between our result and the
answer given by the staff, see Table 4.4-1 in the main body.

The study of the result tells that the top four of the most
frequent types of inappropriate triplets are (1) description of
the behavior of the target, (2) description of the method, (3)
description of the background of the research, and (4) error in
the collocation analysis.

Apart from the errors, the most difficult question we faced in
this task was how far in detail we should describe the terms, or
how briefly the terms should be described, in other words.

Studies on evaluation of term’s information as a role (or
argument) of a certain statement in a document, or study on
triplet’s information may yield an acceptable answer to that
question.

Keywords

term, keyword, role, tfidf, domain, chi-square value,
compound, synthetic, verbal compound, predicate, argument,
binary branching, argument structure, inner most argument,
theta-criterion, term expansion, term abridgement,
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