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Types and Description Rules of Knowledge Elements About Method
in Academic Papers

HUA Bolin

ABSTRACT

In academic papers there are many knowledge elements about method. In order to construct a structural
method knowledge base, we need to extract these elements. These elements form a key data source for a
method system. The extraction of knowledge elements about methods is an important research topic in deep-
ening knowledge organization research in the direction of finer granularity. With a knowledge base on meth-
ods, not only can we draw method tree diagram and development map, but also it can be embedded into a
decision support system or an intelligent system in which it acts as a source of method selection. This will
facilitate the method usage standard and development.

We select 17 LIS core journals from CSSCI and meta data of articles in these journals are downloaded from
CNKI, WanFang Data and CQVip. After data fusion and cleansing, we do a statistical analysis on keywords
and get a keyword term list which includes 63 203 keywords. 1 302 of these keywords are identified as method
terms. Thus we have a method term list. Then method term list is used to do a full text recognition in all pa-
pers in Journal of The China Society For Scientific and Technical Information, 2012. Among all the 18 686
sentences, 2 707 are recognized as a description of a method. We do word segmentation on all these sen-

tences. The word lists we use for word segmentation are a Chinese dictionary and a LIS domain keyword list.
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Both the keyword list and a domain subject term list are used for filtering domain words in these sentences.
Every sentence forms a linear structure, which is a syntactic structure on method knowledge elements. For ex-

2

ample, we have “the method of... is a ”, “the method of ... has certain disadvantages” , “... method has

been adopted to solve ...”. After we have a list of such structures on hands, we do a manual inspection on the
type of the method knowledge element. At last, we end up with a method knowledge elements rule base.

We have identified 5 types of method knowledge elements, i.e. method definition knowledge element,
method relation knowledge element, method feature knowledge element, method process knowledge element
and method functionality knowledge element. Method relation knowledge element includes static spatial rela-
tion and dynamic evolution temporal relation. Method feature knowledge element includes both the strength
and weakness of a method. Some of the feature descriptions are discussions on a single method while others
are comparisons on a one—to—one basis or a one—to—many basis.

The result shows that different types of method knowledge elements have different features and rule descrip-
tions. Method definition and functionality knowledge elements are comparatively simple, so are the sentence
rules. Most method feature knowledge elements use comparative sentence in the comparison with another
method or several other methods. Their syntactic structures are comparatively complex. There are not so many
static relation descriptions between methods. But the descriptions of the rule are complex. Meanwhile, there
are many dynamic relation descriptions; however, the descriptions of the rule are not complex. Compared with
a single sentence, a sentence group or a paragraph is more suitable in the description of method process
knowledge element. It is difficult for us to construct rules for such knowledge elements.

The study presented in this paper has its weakness which can be further studied. On one hand, there is no test
dataset on method extraction, so it is difficult to evaluate our result. On the other hand, the rules we constructed
cannot cover all the situations and the applicability of the study. In the future we will expand the scale of the raw
corpus and construct a method knowledge element test dataset which can be used to evaluate the performance of
method knowledge element extraction. 3 figs. 7 tabs. 17 refs.
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