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1 Introduction

ChaSen is a Japanese morphological analysis system which basically has the following facilities and

features.

� It segments Japanese text (sentences) string into morphemes and tags those morphemes with

their parts of speech and pronunciations. It also tokenizes conjugative morphemes, i.e., it
tags the conjugative morphemes with their base forms and conjugation types/forms.

� In its grammar and dictionaries, morphemes as well as connectivity of two morphemes / parts
of speech are de�ned, where some costs are assigned to their de�nition.

� In its morphological analysis process, ChaSen sums up those costs of morphemes and their

connectivities, then outputs results with the minimum cost.

� Basically, connectivity of two morphemes / parts of speech is de�ned in the form of their
bi-grams. In the case of the current dictionary (ipadic1.0), connectivity of two morphemes
/ parts of speech and its costs are automatically extracted from a parts-of-speech tagged

Japanese newspaper article corpus. In order to tune its costs, part of speech bi-gram Markov
model is employed, and the probability parameters of maximum likelihood estimate (MLE)
model is transformed into its connectivity costs. Similarly, costs of morphemes are also
obtained from the MLE model.

2 Grammar and Dictionaries

Morpheme Files Grammar Files

De�nition Files Morpheme De�nition Files Grammar De�nition Files
Morpheme Dictionaries Parts of speech File

Conjugation Types File
Conjugation Forms File

Connectivity Rules File

System Files System Dictionaries Connectivity Table
Index Files Connectivity Matrix

Table 1: Grammar/Dictionary Files

As shown in Table 1, grammar and dictionary �les of ChaSen system can be classi�ed using two
dimensions. According to the �rst dimension, they can be classi�ed into De�nition Files and System

Files. De�nition Files include de�nitions of the grammar and the morphemes of ChaSen, and are

automatically compiled into System Files which are used in the morphological analysis. Using the
second dimension, they can be classi�ed into Morpheme Files and Grammar Files according to the
linguistic type of the contents of the �les.

The description of those grammar and dictionary �les is summarized below.

1. De�nition Files

(a) Morpheme De�nition Files
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� Morpheme Dictionaries (Noun.dic, etc.)

de�ne morphemes of each part of speech. A morpheme is de�ned as a list of its

surface form (or its base form if conjugative), pronunciation, conjugation type if
conjugative, and semantic information. A surface form cost (to be used in the
morphological analysis) can be assigned to each morpheme de�nition.

(b) Grammar De�nition Files

� Parts of speech File (chasen.grammar/grammar.cha)
de�nes the set of parts of speech.

� Conjugation Types File (chasen.ctypes/ctypes.cha)

de�nes the set of conjugation types for each conjugative part of speech.

� Conjugation Forms File (chasen.cforms/cforms.cha)
de�nes possible conjugation forms for each conjugation type.

� Connectivity Rules File (chasen.connect.c/connect.cha.c)

de�nes connectivity of two morphemes / parts of speech in the form of their bi-
grams. A connectivity cost has to be assigned to each bi-gram of morphemes /
parts of speech.

2. System Files

(a) Morpheme Files

� System Dictionaries (*.int)
is obtained by compiling morpheme dictionaries and encoding morpheme informa-
tion.

� Index Files (*.pat)

include Patricia tree indices of system dictionaries.

(b) Grammar Files

� Connectivity Table (chasen.table/table.cha)
de�nes the correspondence between the rows/columns of the connectivity matrix
and the morphemes / parts of speech listed in the connectivity rules �le.

� Connectivity Matrix (chasen.matrix/matrix.cha)
de�nes connectivity of two morphemes / parts of speech in the form of a matrix.

3 Morphological Analysis

3.1 Algorithm

For the string of the input Japanese sentence, ChaSen consults its morpheme dictionaries and
records all the possible morphemes that are any sub-strings of the input string. Next, ChaSen
calculates following two types of costs.

Morpheme Cost A cost that is assigned to each morpheme, and is calculated as the product of

� the cost of the corresponding part of speech (de�ned in the chasenrc resource �le),

� relative weight of morpheme costs (de�ned in the chasenrc resource �le),

� and the surface form cost (de�ned in the morpheme dictionaries).

Connectivity Cost A cost that is assigned to each bi-gram of morphemes, and is calculated as

the product of
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� the connectivity cost de�ned in the connectivity rules �le,

� and the relative weight of connectivity costs (de�ned in the chasenrc resource �le).

For the string of the input Japanese sentence, every possible segmentation into morpheme sequences
and their parts of speech tagging is considered and sum of the above morpheme costs and their

connectivity costs are calculated. Then, the results with the minimum cost are returned. Some

cost width of beam search is de�ned in the chasenrc resource �le, and at every position in the
input string, morphological analysis results are pruned using this cost width of beam search.

3.2 Coping with Unknown Words

When ChaSen consults its morpheme dictionaries with some sub-string of the input string and

can not �nd any morphemes, it assumes that the sub-string should be considered as a morpheme
and behaves as if the sub-string were contained in its morpheme dictionaries, although the sub-
string is assigned an extremely high cost compared with those morphemes existing in its morpheme
dictionaries. Details of this facility of coping with unknown words are as follows:

� For hiragana (Japanese), kanji (Chinese), numbers, and symbols character types, ChaSen

assumes each one character as a possible unknown morpheme that is not contained in its
morpheme dictionaries. On the other hand, for other character types (katakana (foreign),
(English) alphabet, etc.), ChaSen assumes the longest string each character of which is of the
same character type as a possible unknown morpheme that is not contained in its morpheme

dictionaries.

� Those morphemes that are not contained in the morpheme dictionaries are considered as

having the part of speech for unknown words, which is de�ned in the chasenrc resource �le.

� Those morphemes that are not contained in the morpheme dictionaries are assigned the cost
for unknown words, which is de�ned in the chasenrc resource �le.

3.3 Unknown Connectivity Cost

Basically, bi-grams of morphemes that does not match any rules listed in the connectivity rules �le
are not allowed in the morphological analysis results. However, users can allow those prohibited
bi-grams in the morphological analysis by giving them an extremely high cost. This can be done

by de�ning unknown connectivity cost in the chasenrc resource �le (how to de�ne the unknown
connectivity cost are described in the next section).

4 Installation

Suppose $CHASEN be the home directory of ChaSen system. (The following describes a general
procedure that is common to most distributions and dictionaries. See the $CHASEN/README �le for
the detailed procedure and description that is speci�c to each distribution or dictionary.)

1. Modify $CHASEN/Makefile as you like and type "make". This produces all the necessary
object programs.

2. Type \make dic". This produces the system dictionaries. The compilation time of the current
dictionary (ipadic1.0) is about 50 seconds on Pentium II (400MHz). The size of the compiled

dictionary (chadic.int and chadic.pat, for ipadic1.0) is about 10Mbytes in total.

3. Type "make install" to install programs. This does not install ChaSen library and Emacs

Lisp version of ChaSen client.
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4. To use user speci�c chasenrc �le, copy $CHASEN/chasenrc to the user's home directory as

the name ".chasenrc" and modify .chasenrc so that it correctly indicates the directories

for the �les of grammar de�nition and dictionaries. See section 6 for the details.

5 How to Use ChaSen System

5.1 Running ChaSen Program

Suppose a Japanese text �le "nihongo", which should be encoded in Japanese EUC (Extended
UNIX Code) or JIS (ISO-2022-JP). Issue the following command:

chasen nihongo

The result of the morphological analysis is shown on the standard output. If your terminal has a
direct input facility of Japanese characters, simply type

chasen

then input a Japanese sentence followed by a carrige return.

5.2 Options

There are several options:

� how to run

-s start ChaSen server

-P port specify ChaSen server's port number (use with -s, the default is 31000)
-D host[:port] connect to ChaSen server
-R with -D, do not read chasenrc �le,

without -D, read the default chasenrc �le

-a run standalone even if environment variable CHASENSERVER is set

� how to print ambiguous results

-b print one result with the least cost (default)

-m print ambiguous parts explicitly
-p print all possible results independently

� output format

-f print the result in a table like format (default)
-e print all information of each morpheme separated by a blank
-c print all information of each morpheme in internal codes

-d print detailed morpheme data for Prolog.
-v print detailed morpheme data for ViCha.
-F format print morpheme data with formetted output
-Fh print help of the format of -F option

� miscellaneous

4



-j Japanese sentence mode
(assume a pu nctuation mark as a sentence delimiter)

-o �le write output to �le
-w width specify the cost width
-C use command mode
-r rc �le use rc �le as a chasenrc �le other than the default

-L lang specify the language of the input text

-lp print the list of parts of speech
-lt print the list of conjugation types
-lf print the list of conjugation forms

-h print the help message
-V print ChaSen version number

For example, compare the default output with the results of the following.

chasen -m -e nihongo

5.3 ChaSen Server and Client

You can use ChaSen server and its client. First, type

chasen -s

to start ChaSen server.
Type

chasen -Dhost nihongo

(`host' should be the hostname of ChaSen server) to run ChaSen client.

5.4 Output Format

Notes about -F option.

format characters:
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%m surface form (conjugated form)
%M surface form (base form)

%y �rst candidate of reading (conjugated form)
%Y �rst candidate of reading (base form)
%y0 reading (conjugated form)
%Y0 reading (base form)

%a �rst candidate of pronunciation (conjugated form)

%A �rst candidate of pronunciation (base form)
%a0 pronunciation (conjugated form)
%A0 pronunciation (base form)

%rABC surface form with ruby
%i semantic information
%Ic semantic information (if NIL, print character 'c'.)

%Pc parts of speech (name) of all the layers of the parts of speech hierarchy,
concatenated with the character 'c' (only for the v-gram version)

%Pnc parts of speech (name) of the layers 1{n of the parts of speech hierarchy,
concatenated with the character 'c' (only for the v-gram version)

%h part of speech (code)
%H part of speech (name)
%Hn the part of speech (name) at the n-th layer (if NIL, the part of speech

at the most speci�c layer) (only for the v-gram version)

%b sub-part of speech (code)
%BB sub-part of speech (name) (if NIL, print part of speech)
%Bc sub-part of speech (name) (if NIL, print character 'c')

%t conjugation type (code)
%Tc conjugation type (name) (if NIL, print character 'c')
%f conjugated form (code)
%Fc conjugated form (name) (if NIL, print character 'c')

%c cost value of the morpheme
%S the input sentence
%pb if the best path, \*", otherwise \ "

%pi the index of the path of the output lattice

%ps the starting position of the morpheme at the path of the output lattice
%pe the ending position of the morpheme at the path of the output lattice
%pc the cost of the path of the output lattice
%ppiC the indices of the preceding paths, concatenated with the character 'C'

%ppcC the costs of the preceding paths, concatenated with the character 'C'
%?B/STR1/STR2/ if sub-part of speech exists, STR1, otherwise, STR2
%?I/STR1/STR2/ unless the semantic information is NIL and "", STR1, otherwise, STR2

%?T/STR1/STR2/ if conjugative, STR1, otherwise, STR2
%?F/STR1/STR2/ same as %?T/STR1/STR2/
%?U/STR1/STR2/ if unknown word, STR1, otherwise, STR2
%U/STR/ if unknown word, "未知語 ", otherwise, STR

%% '%'
. specify the �eld width
- specify the �eld width
1-9 specify the �eld width

\n carrige return
\t tab
\\ back slash

\' single quotation mark
\" double quotation mark
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example:

� same as the default output (-f option) (for v-gram version)

"%m\t%y\t%M\t%U(%P-)\t%T \t%F \n" or "-f"

� surface forms, readings, and parts of speech separated by TAB characters (for v-gram version)

"%m\t%y\t%P-\n"

� surface forms only

"%m\n"

� surface forms separated by space characters

"%m "

� kanji to kana conversion

"%y"

� surface forms with ruby

"%r ()"

6 chasenrc Resource File

The chasenrc resource �le is used for de�ning various options necessary for running ChaSen mor-
phological analysis program. As for which chasenrc resource �le to be used in the morphological
analysis process, the following preference order holds.

1. the one given with -r option when running ChaSen program.

2. the one given as the environmental variable CHASENRC.

3. .chasenrc �le at the user's home directory.

4. the default �le given as the variable RCPATH in the top level Makefile.

The following gives options that are de�ned in the chasenrc resource �le, as well as their
examples.

1. Directory of grammar �les (section 2).

(文法ファイル /usr/local/lib/chasen/dic)

2. System dictionaries (section 2). The su�x `.int' has to be omitted. More than one system
dictionaries can be used.

(PATDIC /usr/local/lib/chasen/dic/chadic

/home/mydir/chasen/dic/mydic)

3. Part of speech for unknown words (section 3.2).

(未知語 (名詞 サ変接続))
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4. Cost of each part of speech (section 3.1).

(品詞コスト
((*) 1)

((未知語) 500)

((名詞) 2)

((名詞 固有名詞) 3)

)

5. Relative weights of connectivity and morpheme costs (section 3.1).

(連接コスト重み 1) ; defalut vaule

(形態素コスト重み 1) ; default value

6. Cost width of beam search (section 3.1).

(コスト幅 0) ; default value

7. Unknown connectivity cost. (section 3.3).

(未定義連接コスト 100)

8. Output format.

Users can specify the output format. For example, if there is the following line in .chasenrc,
only the surface form will be printed.

(出力フォーマット "%m ")

Note that -f, -e, -c, -d and -F command line options override the format de�ned in
.chasenrc.

9. String for the beginning of the sentence.

(BOS文字列 "sentence:[%S]\n")

10. String for the end of the sentence.

(EOS文字列 "EOS\n")

11. Parts of speech for concatenated morphemes output.

ChaSen concatenates morphemes of the same part of speech if the part of speech is among
those speci�ed for concatenated morphemes output.

(連結品詞 (名詞 数) (記号))

12. Sentence delimiter characters.

Users can de�ne sentence delimiter characters that are used when the ChaSen program is

called with -j option.

(区切り文字 "。．、，！？.,!? ")
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7 ChaSen Library

You can use ChaSen library $CHASEN/lib/libchasen.a to put ChaSen's module into other pro-

grams.

8 Calling ChaSen from Other Languages

8.1 Emacs Lisp Version of ChaSen Client

Copy $CHASEN/chasen/chasen.el to the Emacs Lisp directory to install. Specify hostname and
port number of ChaSen server, and describe autoloaded functions in your .emacs.

(setq chasen-server-host "kyusu")

(setq chasen-server-port 31234) ; the default is 31000

(autoload 'chasen-region "chasen" "ChaSen client" t)

(autoload 'chasen-line "chasen" "ChaSen client" t)

(autoload 'chasen-highlight-class-region "chasen" "ChaSen client" t)

(autoload 'chasen-property-class-region "chasen" "ChaSen client" t)

9 Contact

For further information, send an email to:

chasen@cl.aist-nara.ac.jp
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