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Abstract
Instructional grammar is often used in Computer-assisted
Language Learning (CALL) and the grammatical error
detection is an important feature. However, it is not an
easy task in Japanese language. There is no delimiter
separating consecutive words in Japanese sentences.
Word segmentation is a process in which proper word
boundaries are identified. Before syntactic parsing of a
Japanese sentence, word segmentation has to be
performed. Traditionally, the word segmentation is often
followed by the syntactic parsing. An algorithm in which
the Japanese word segmentation and syntactic parsing
are combined into one process can increase the overall

efficiency.

Computer Assisted Language Learning (CALL) is
related to the use of computers for language teaching and
learning. Higgins [5] described three different models of
grammar teaching: instructional, revelatory and
conjectural.  Instructional grammar is often used in
CALL because of being computerized easily. Japanese
characters are often grouped together to form words
which are considered the basic syntactic and semantic
units in Japanese. But when words are placed together to
form a sentence, it is a character string without any
indication of which sub-string as a word. In order to
achieve the objective of word segmentation, a number of
methods have been attempted by researchers [4,7,8,9,11].
To examine the syntactic structure of a sentence, we need
the grammar and the parsing technique [6,10].
According to the language classification of Chomsky [1],
there are context-free grammar, context sensitive grammar,
and unrestricted grammar. The context-free grammar is
a very important class of grammars because it is powerful
enough to be able to describe most of the structure in
natural languages. The Earley parser [3] was designed
for the context-free grammar. Some examples can be
found in the works of Church [2] and Wang [12]. The
parser is divided into three parts: predictor, scanner and
completer. In the proposed approach, the scanner is
modified to segment a word that can match the terminal
symbol. Hence, only segmentations that can lead to
correct parses will be generated to reduce the processing
time.

An experiment was performed to evaluate the
efficiency of the algorithm. The test data used for this
experiment were derived from the corpus Nihon Keizai
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Shimbun (1993-1994) made available by the Linguistic
Data Consortium, University of Pennsylvania.  The
average number of states generated for a sentence in these
two different approaches are calculated. The new
approach generated 5,289.45 states while the traditional
approach generated 648,592.25 states. It is proved that
the algorithm of word segmentation associated with
syntactic parsing mentioned in this paper can increase the
processing speed significantly.
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