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Abstract

It is commonly believed that word segmentation ac-
curacy is monotonically related to retrieval perfor-
mance in Chinese information retrieval. In this pa-
per we show that, for Chinese, the relationship be-
tween segmentation and retrieval performance is in
fact monmonotonic; that is, at around 70% word
segmentation accuracy an over-segmentation phe-
nomenon begins to occur which leads to a reduction
in information retrieval performance. We demon-
strate this effect by presenting an empirical inves-
tigation of information retrieval on Chinese TREC
data, using a wide variety of word segmentation al-
gorithms with word segmentation accuracies ranging
from 44% to 95%. It appears that the main reason
for the drop in retrieval performance is that correct
compounds and collocations are preserved by accu-
rate segmenters, while they are broken up by less
accurate (but reasonable) segmenters, to a surpris-
ing advantage. This suggests that words themselves
might be too broad a notion to conveniently capture
the general semantic meaning of Chinese text.

1 Introduction

Automated processing of written languages such
as Chinese involves an inherent word segmentation
problem that is not present in western languages like
English. Unlike English, Chinese words are not ex-
plicitly delimited by whitespace, and therefore to
perform automated text processing tasks (such as
information retrieval) one normally has to first seg-
ment the text collection. Typically this involves seg-
menting the text into individual words. Although
the text segmentation problem in Chinese has been
heavily investigated recently (Brent and Tao, 2001;
Chang, 1997; Ge et al., 1999; Hockenmaier and
Brew, 1998; Jin, 1992; Peng and Schuurmans, 2001;
Sproat and Shih, 1990; Teahan et al, 2001) most
research has focused on the problem of segmenting
character strings into individual words, rather than
useful constituents. However, we have found that
focusing exclusively on words may not lead to the
most effective segmentation from the perspective of
broad semantic analysis (Peng et al, 2002).

In this paper we will focus on a simple form of se-
mantic text processing: information retrieval (IR).
Although information retrieval does not require a
deep semantic analysis, to perform effective retrieval
one still has to accurately capture the main topic of
discourse and relate this to a given query. In the con-
text of Chinese, information retrieval is complicated
by the fact that the words in the source text (and
perhaps even the query) are not separated by whites-
pace. This creates a significant amount of additional
ambiguity in interpreting sentences and identifying
the underlying topic of discourse.

There are two standard approaches to information
retrieval in Chinese text: character based and word
based. It is usually thought that word based ap-
proaches should be superior, even though character
based methods are simpler and more commonly used
(Huang and Robertson, 2000). However, there has
been recent interest in the word based approach, mo-
tivated by recent advances in automatic segmenta-
tion of Chinese text (Nie et al, 1996; Wu and Tseng,
1993). A common presumption is that word segmen-
tation accuracy should monotonically influence sub-
sequent retrieval performance (Palmer and Burger,
1997). Consequently, many researchers have focused
on producing accurate word segmenters for Chinese
text indexing (Teahan et al, 2001; Brent and Tao,
2001). However, we have recently observed that low
accuracy word segmenters often yield superior re-
trieval performance (Peng et al, 2002). This obser-
vation was initially a surprise, and motivated us to
conduct a more thorough study of the phenomenon
to uncover the reason for the performance decrease.

The relationship between Chinese word segmenta-
tion accuracy and information retrieval performance
has recently been investigated in the literature. Foo
and Li (2001) have conducted a series of experiments
which suggests that the word segmentation approach
does indeed have effect on IR performance. Specif-
ically, they observe that the recognition of words of
length two or more can produce better retrieval per-
formance, and the existence of ambiguous words re-
sulting from the word segmentation process can de-
crease retrieval performance. Similarly, Palmer and



