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Preface

The majority of keywords in Information Retrieval are nominal ex-
pressions. The automatic identification and extraction of keywords
from online texts amount to that of nominal expressions. Since nominal
expressions are distributed in different syntactic positions, the natural
question that follows is whether nominal expressions in different syn-
tactic positions weigh differently in their contribution to the keyword-
hood, a question not yet well addressed before Dr. Wang Jiayue.

According to his research, the answer to this question is yes:
nominal expressions not only in different syntactic positions, but also at
different hierarchical levels bear different weight to the extraction of
keywords. Moreover, there is also a discrepancy between the head
nouns and nominals with modifiers, between nominal expressions at Ll
and those at L2, between subject nominal expressions and the others,
between nominal expressions in Ba-constructions and those in Bei-
constructions.

Dr. Wang’s experiments, findings and statistics may provide
some new perspective for the improvement of the robust research and

application of the information retrieval technology.

Ning Chunyan
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ABSTRACT

Keywords are the best content descriptors, more effective than
other index terms for information retrieval (IR) systems, especially
when the rapidly growing information sources are putting retrieval pre-
cision into highlight. Statistics-based IR and keyword extraction ( KE)
systems view documents as bags of unordered words, treating all index
terms as equally important, without regard to their syntactic position.
This paper tests the intuition that the syntactic position of Chinese nom-
inal phrases is helpful for keyword extraction and compares the results
with those of statistical KE.

Web pages can be treated much in the same way as normal text.
Our investigation of some web search engines shows that their concep-
tions of relevance are different. Based on a detailed discussion of rele-
vance, it is argued that there has not been a good link between the op-
erability of system-oriented relevance and the rich achievements of us-
er-oriented relevance studies. It is decided that topical relevance ought
to be the attitude to be taken by web search engines and to be assumed
in the present research. The approach to topic extraction based on hu-
man intuition is believed to be a promising direction worthy of efforts,
because by extracting topic words, the subset of documents that really
match the user’s information need can be clearly determined, unlike the

“standard” retrieval systems that only decide which documents are pos-

1



sibly relevant. Given that such human intuitions about relevancy can be
well described, topically relevant results can be successfully retrieved
and the outcome of the IR system will be more satisfactory.

We conducted a corpus-based study of (a) text positions—Kkey-
wordhood and (b) syntactic positions—keywordhood relation. Atten-
tion is focused on Base NPs, which are manually annotated from a col-
lection of technical documents, with their text positions ( title, intro-
duction/conclusion) and syntactic positions ( subject, verb comple-
ment, etc. ) marked according to a pre-designed scheme. The statistic
results of the first experiment showed a high correlation between the
Base NPs’ syntactic position and their potential of being keywords.
Subsequent experiments confirmed our expectation that text positions
were helpful for KE, but syntactic position appeared not, which led to
the conclusion that text position was more valuable than syntactic posi-

tion with regard to KE.
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Introduction

CHAPTER 1
INTRODUCTION

1.1 Motivation

With the rapid growth of information in the modern world, espe-
cially with the aid of the Internet, the increasing number of available
texts, mostly electronic, has highlighted the need to develop efficient
IR techniques. The major concern of modern IR is to work on unstruc-
tured documents in natural language. Keyword extraction ( KE) is
generally believed to be an important technique that can increase IR
systems’ performance and is the focus of our present research.

IR techniques have been developing at an amazing speed, and
some advanced models such as Vector Space and Probabilistic Retrieval
(with many variations) have largely dominated the field. These new
methods have shown surprisingly good performance and thus have been
employed in various areas. The Vector Space Model, for instance, has
been used by word-based web search engines such as Alta Vista. This
is the reason why the VSM weighting will be used as an important
method in our experiments. The majority of these systems are statistical
in nature, originating from Luhn’s well-known observation that,

among others, “the frequency of word occurrences furnishes a useful



measurement of word significance. ” ( Luhn, 1958 ) However, al-
though these methods have been quite effective, human language is
nevertheless rule-based instead of being subject to mathematical princi-
ples.

One very important fact is that full-text indexing, which is cer-
tainly the best method to facilitate string searching, is in many cases
inadequate for the users, who “often use short topic phrases in explo-
ring a collection” (Gutwin et al., 1998:82) as can be seen in practices
of digital library use and web search. Conventional IR seems to lose
the field here to keyword-based retrieval.

As one of the most eminent application areas of language informa-
tion processing, web search is quite different from experimental IR or
KE. List-based search engines also provide a pre-compiled directory,
but the huge number of web pages on the Internet is beyond the capaci-
ty of human review. The problem is comparable with that of KE: man-
ual work always falls behind time.

The user can turn to different engines for different needs, but his
patience is frequently worn out. What is more, few of the engines can
satisfy one of the most frequent and simplest demands: “Find web
pages about this or that,” in the sense that the results returned to the
user include too much irrelevant information. Most search results are
links to web pages that contain the query expression. Moreover, the
ranking of retrieved results is frequently confusing.

A question naturally arises: “What is relevance?” The question
seems to have been answered from two major orientations. The system-
oriented view is that relevance is equal to topicality, and that a docu-

ment is relevant if its topic matches that of the query. Clearly, such an



understanding assumes that relevance is an objective notion, i. e.
without the need to ask the user’s judgments. The user-oriented opin-
ion argues that relevance is a subjective notion, i.e. to be judged only
by the user. Furthermore, such judgments are always dynamic and
even indeterminate. This is certainly true. However, IR systems have
to work with some justification. Many retrieval systems accordingly
have a relevance feedback mechanism that allows the user to select
“more relevant” results so that the system can fine-tune the searching
process with minute modifications.

In the present research, a system-oriented position is adopted,,
with the assumption that there must be a steady understanding of rele-
vance, and that the system can arrive at an objective document topic or
group of keywords. This assumption works as our justification for re-
garding KE-based IR as a reasonable substitute for conventional ap-
proaches. Our focus, therefore, will be on the development of more
effective methods of extracting keywords or topic words from docu-
ments. Relevance is here defined as the match between the query term
and the keywords or topic words of the document.

Throughout this paper, “keywords” and “topic words” mean the
same thing. That is to say we ignore the strict understanding such that
“keywords” are predefined and “topic words” are dynamically extrac-

ted or generated from the documents.

1.2 Discussions on KE methods

Nominal phrases are the most significant index items for IR

systems; they constitute the majority of the query terms used by search
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engine users. A study of user queries on Excite (Jansen et al., 2000 )
shows that, of the most frequently used terms, most are nominal, al-
though the study was not intended for this purpose. For this reason,
these phrases deserve concentrated attention.

As we have mentioned, KE is usually done by statistical means
(for details see Chapter 4). There are advantages in statistical meth-
ods. Firstly, “language (but not linguistic) analysis” can be done
without much cost, because frequency calculations, presumably one of
the simplest tasks for the computer, can be very easily implemented
with any programming language. Secondly, theoretically speaking,
with empirical data collected from the corpus, the “ultimate” language
rules and regularities can be infinitely approximated although in actuali-
ty no one can confidently cry out the “eureka.” Thirdly, since there
has not yet been any systematic description of human language with re-
al descriptive adequacy, statistical language study has gained more and
more support. In fact, much of the work for statistical approaches is to
deal with surface level phenomena rather than language internal rules.
We are nevertheless interested in finding out if using linguistic analysis
methods can obtain comparable performance or even better.

So, what possibiiities are there: for KE,‘ apart from the statistical
ones? Text positions, e. g. title, introduction/conclusion, have drawn
much attention for KE. By increasing the weight of a keyword candi-
date according to its text position, the new weight will intuitively better
reflect the candidate’s importance in the text than does the original
weight. This assumption has actually been widely adopted in keyword
extraction and yielded satisfactory results.

Our intuition tells us that not all NPs in a sentence make equal



