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ABSTRACT

This paper describes a Japanese text retrieval system that we
applied to the Japanese ad-hoc IR task in the NTCIR
Workshop. A character-based indexing and word-based
ranking method was implemented on this system. The system
generates an index for <title>, <abstract>, and <keyword>
parts in documents. It parses only <description> parts in
search topics as queries. Its ranking strategy is very simple.

It uses the vector space based on short units of Japanese words.

It deletes stop words in a query, and calculates the TF*IDF
score for each document. Its average precision score for the
training set of search topics is 0.36. Experimental results
show the effectiveness of using the short units of words and
deleting stop words in a query.
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1. INTRODUCTION

There are two approaches to Japanese information retrieval.
One is character-based, and the other is word-based [1][2].
We have been developing a character-based indexing and
word-based ranking method [3][4][5], and implemented it on
our system for the NTCIR Workshop.

As Japanese text has no explicit word boundaries,
morphological analysis is required for word segmentation.
However, word segmentation error in the analysis is not
avoidable.  This causes failures in retrieving relevant
documents. Therefore, we prefer the character-based indexing
method to the word-based one.

Ranking methods have been researched and improved, based
on the word-based approach. Words are more expressible
units for document topics than characters. Therefore, we
adopted the word-based ranking method, while we use the
character-based indexing. That is to say, the character-based
indexing process selects a set of documents which include
query keywords, and the word-based ranking process sorts the
documents.

2. CHARACTER-BASED INDEXING

A character-based indexing method uses a character or
characters (i.e., n-gram) as an indexing key unit [3][6][7]. It
stores each key (a character or characters) with a list of all

positions where it appears in a document collection. When a
query keyword is given, each key unit (a character or
characters) in it is compared with the ones in the index, and
the position lists for all the key units in the query keyword are
extracted from the index. Then, the extracted position values
are compared with each other to find the same sequences of
the key units as in the query keyword. This process gives a
set of documents and position lists where the query keywords
appear.

The results of this type of search are the same as the results of
a string search like the UNIX grep command; search speed is
much faster because the index is used. When using the
character-based index, search response time depends mainly
on the time taken to extract the position lists from the index.
The time for looking at the keys is relatively negligible.
Therefore, we developed our own indexing method called
CBFI (Character-Based Flexible Indexing) [3] in order to
improve the search response time by reducing the extraction
time for frequent keys. Our method uses the following five
techniques: (1) variable key length depending on character
classes, (2) reduced contexts for each key, (3) a sub-index for
frequent keys, (4) character position data compression, (5)
parameter adaptation to character statistics in sample text.
The details of these techniques used to shorten the response
time are given elsewhere (see [3]), because the NTCIR
Workshop focuses on retrieval accuracy, not on retrieval speed.

3. WORD-BASED RANKING

We adopted a very simple ranking strategy. It uses the vector
space based on short units of Japanese words. It deletes stop
words in a query, and calculates the TF*IDF score [11] for
each document. Keyword expansion techniques are not yet
applied.

3.1 TF*IDF Score Calculation

The character-based index search gives the position lists
where the query keywords appear. The number of times the
query keywords appear in each document and the number of
documents in which they appear can be calculated from this
information [4]. This means that the word-based TF*IDF
score can be calculated even in the case of using the character-
based index.



Document

<title> part
<abstract> part
<keyword> part

v

|| Index generation ||

v

Character-based index
[ Key unit (n-gram)
==>Position lists ]

Figure 1.

—> || Matching || <4

v

A set of document with
nosition lists of auerv kevwords

v

|| TF*IDF score calculation ||

v

A set of sorted documents

Search topics

|| Filter ||

<description> part

v

|| Morphological analysis

v

Short units of words

v

|| Stop word deletion ||

v

Query keywords

Information Retrieval Process



3.2 Vector Space Based on Short Units of
Words

The morphological analyzer separates Japanese text into
words. There is the alternative word definition of short units
or long units in the analysis. This definition also decides
whether the short units or long units are used as the basis of
the vector space model. We adopted the short unit definition,
because previous experiments [5][10] showed that better IR
performance could be obtained in the short unit approach than
in the long unit approach.

3.3 Stop Word Deletion

Stop words are deleted from the morphological analysis
results of the query text. A part-of-speech filter and a stop
word list matching are used to delete them. Our parts-of-
speech filter deletes all words except noun classes as stop
words. Our stop word list includes 25 words, such as "HF%C
(research)', "7 3 (paper)', 'SCHiR (article)', 'J7 15 (way)', /5 2
(method)', "F2 8l (realization)', ' (solution)', ‘f£ % (proposal)’,
"Zik (description)', "% & (case)', and so on. We consider these
words relatively meaningless in the conference paper database.

4. SYSTEM OUTLINE

The information retrieval process shown in Figure 1 is
implemented on the system, which we applied to the Japanese
ad-hoc IR task in the NTCIR Workshop.

4.1 Indexing Step

The indexing step in our system is as follows.

First, a filter selects <title>, <abstract> and <keyword> parts
from the documents. Then, the character-based index is
generated for the text of these parts. It stores the position lists
for each key unit, which is a character or characters.

4.2 Query Parsing Step

Our system parses only <description> parts in NTCIR search
topics as queries, because query length in real life information
retrieval is very short. Many people have recently started to
use WWW search engines, such as Yahoo!, goo, InfoSeek,
AltaVista, and NETPLAZA, to find useful or interesting
information on the Internet. We have been engaged in
research and development of WWW search engine
technologies [8]. It has been reported that the length of
queries which search engine users input is very short [9].

The query parsing step in our system is as follows.

First, a filter selects <description> parts from the search
topics. Next, a morphological analyzer divides the text of
<description> parts into short units of Japanese words, and
determines a part-of-speech for each word. Then, stop words
are deleted by using the part-of-speech filter and the stop
word list as described in 3.3.

This step gives the query keywords. For example, when the
NTCIR search topic #0017 “/N A~ [RIRFE(F 12303 5 BE
fLHIENZ DV Tam U TV 5w 30 is given, query keywords
N0 TR, RE(EC, R, and HITE) are obtained.

4.3 Matching Step

The matching step in our system is as follows.

Proposed method
- using short units of words 0.36

- using the stop word list

Case of using long units of words 0.19

Case of not using the stop word list 0.35

Figure 2. Comparison of average precision
scores for the training set of search topics.

The position lists where the query keywords appear are
obtained by matching between the character-based index and
the query keywords. Then, the TF*IDF score is calculated for
each document where the keywords appear, as described in
3.1. Finally, the system sorts the documents by the score.

5. EVALUATION

Experimental results for the training set of the search topics
are shown in Figure 2. In these experiments, A- or B-
judgements are rated as “Relevant”. The average precision
score is 0.36. The score in the case of using the long units of
words, on the other hand, is 0.19. The score in the case of not
using the stop word list is 0.35.

These results show the effectiveness of using the short units of
words and deleting stop words in a query.

6. CONCLUSION

We have described a Japanese text retrieval system that we
applied to the Japanese ad-hoc IR task in the NTCIR
Workshop. It utilizes a character-based indexing and word-
based ranking method. It uses the vector space based on short
units of Japanese words. It deletes stop words in a query, and
calculates the TF*IDF score for each document.

Experimental results show the effectiveness of using the short
units of words and deleting stop words in a query. In the
experiments, an index was generated for <title>, <abstract>,
and <keyword> parts in the documents, and only
<description> parts in search topics were parsed as queries.
The average precision score for the training set of search
topics is 0.36. The score in the case of using the long units of
words is 0.19, however. The score in the case of not using the
stop word list is 0.35.

Such well-known techniques as query expansion and data
fusion are not yet implemented on our system. Combining
and evaluating them is part of our future works. We are also
interested in evaluating WWW search engines as well as
traditional IR systems.
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