NMSU Chinese Segmenter

Wanying Jin Computing Research Laboratory New Mexico State University U.S.A.

wanying@crl.nmsu.edu

1. Introduction^1 This presentation outlines an approach to identify words in Chinese corpora. The knowledge used in the system includes a word list; a list of affixes, classifiers and numbers; a list of Chinese surnames; a list of characters used in foreign names and the iteration patterns. The system integrates a heuristic method with a constrained statistical method. It contains five phases:

1) dictionary look-up;

2) iterative and fixed expression; 3) derivation generation; 4) foreign name recognation; 5) Chinese name recognition.

The result is a segmented text in which words are separated by delimiters. In the case of ambiguity a notation is given with an ID number as an index in the supplemental text providing multiple readings as a reference. The following is a sample Chinese text.

śźźşêØãğÖËňřćÉúćÀÇćäć óÍÉŒèÿÈÊ¿ÔÌůöÚ ňšìíöÚô¡ Åûî£šşöňáľöÚô¡ÅûËñÒüşťÚ łňšğÖöÚÉżźďśşÚÀłč

The result from the segmenter is

1This project is supported by the Department of Defense, U.S.A. under the contract No. MDA904-94-c-E086

łśźźşłêłØãłğÖłËłňřłć łÉúłćłÀÇłćäłćłĳambi id=4¿ łóÍłÉŒèÿłÈłÊ¿ÔłÌůłöÚłĳ

/ambi¿łňłšłìíłöÚłô¡łÅûłî

£łšşłöłňłáľłöÚłô¡łÅûłËñ ÒłüłşťÚłłłňłšłğÖłöÚłÉżł źďśşÚłÀłłčł

where ĳambi id=number¿ indicates the location of each ambiguity. Below is the sample of supplemental text.

ĳambi id=4¿ł łóÍłÉŒèÿłÈłÊ¿łÔłÌůłöÚł łóÍłÉŒèÿłÈłÊł¿ÔłÌůłöÚł ĳ/ambi¿ł

2. Chinese segmentation^2

The system includes five phases. Each phase takes as input the output of previous phase and produces new output to the following phase as input until the final result is reached.

2.1 Dictionary look-up

The first phase finds words from the dictionary and produce a partially segmented text. It includes the following four steps:

1) find a string within a pair of punctuations;

2For detailed description see \Identifying Unknown Words in Chinese Corpora" in the proceeding of NLPRS-95. 1

2) for each character in the string, find all the words beginning with this character. The result is a character-length table listing all the words and their lengths (in byte).

ÒüËâÅóÖÚÄï

will be processed into the following table:

Ò 2 ü 2 Ë 2 4 â 2 4 Å 2 4 ó 2 4 Ö 2 Ú 2 Ä 2 4 ï 2

3) concatenate all the words in the table from left to right to construct a sequence of words with delimiters inserted. The result is łÒłüłËłâÅłóÖłÚłÄïł

(I forgot where the Liberal street is)

4) in the case of ambiguity, produce multiple readings based on the above table.

łÒłüłËâłÅółÖłÚłÄïł łÒłüłËâłÅłóÖłÚłÄïł łÒłüłËłâÅłóÖłÚłÄïł

2.2 Iterations and fixed expressions Iterative and fixed expressions are words composed of two to four characters with duplication such as čč, ÛÀÀ, ÎÎÐ, SSSS

ËË, Ð£Ð£. Fixed expressions are words

following certain structural patterns such

as ëżë, ŕżŕ, żÛőę, żÏżĺ, öäöÈ.

The system applies the patterns over unsegmented character sequence to construct the expressions such as for the text

łêłêńłńłüłËłâÅłóÖłÚłÄïł

the second phase refines the segmentation as łêêńńłüłËłâÅłóÖłÚłÄïł

2.3 Recognizing derivations

Derived words are formed from stem + affix/affix-like structure. A set of prefixes and suffixes are encoded in the knowledge base to generate derivations. Quantity expressions such as date expressions, time expressions, monetary expressions, percentages and generic number expressions are all treated as derivations.

The system scans the results of the second phase. If stem + affix structure is found, the derivation is recognizeed. If number sequence is found, the system checks all number characters to construct quantity expressions. For the input text

łŋýłżłêłàłÄłþőłńĳłćłďţł çłSSőłÍłÂÅłçłÄłûńłňłÀúłř łÅćłSSÙńůłśłÄłêřłřřłÑłźÖ łÚłÀúłńÚłæřłčłÑłœłłůæłÄ łółÝ£łâËłÌèł¡łźłţłřłřłò łöłÀúłÒěłÐłňłÀÆłèłÄÊł¡ł ğłÚłÀłłč

the third phase produces a text

łŋýłżłêłàłÄłþőłńĳłćłďţç łSSőłÍłÂÅçłÄłûńłňł Àúłřł ÅćłSSÙńůłśłÄłêřłřřłÑłźÖ łÚłÀúłńÚłæřłčłÑłœłłůæłÄ łółÝ£łâËłÌèł¡łźţřřòłöłÀ úłÒěłÐłňÀÆłèłÄÊł¡ğÚłÀłł č_{2.4 Recognizing foreign names}

Foreign names listed in the dictionary will be caught at the first phase. For other foreign names, a set of character normally used to translate foreign names is used to recognize foreign names. The algorithm is similar to that used in quantity expression recognition. For characters used as both conjunction/adv and foreign name characters such as š or ř, etc., special heuristic is used to prevent these character to be used to generate incorrect foreign name.

łłłÀłûłšłòłÜÎśďłřłřłÎśÜ ďłćłÖÎłÜşËÊłÄ łćłòłôłůł šłòłłğłč

are recognized as

łłÀûšòłÜÎśďłřłřłÎśÜďłćł ÖÎłÜşËÊłÄłćòôů šòłłğłč

2.5 Recognizing Chinese names Chinese names for well-known people are listed in the dictionary. For others, Chinese surnames are used to constrain the n-gram. They are divided into three groups with different priorities.

1) the highest priority is given to those surnames frequently used without ambiguity such as Ì, Ü, Þ, ŋ, ë.

2) the second priority is given to the less frequently used surnames without ambiguity such as ő, ţ, ð, ĺ.

3) the lowest priority is given to rarely used surnames such as Ø, Å, È, ò, Ä or frequently used surnames with high ambiguity such as Œ, ś, œ, Higher occurrence of these full names is required in order to confirm they are really Chinese names.

The algorithm uses N-gram along with the constraint of the surnames priority to make the best guess of Chinese names. The input text is scanned twice. First, the system scans a text to create a plausible Chinese name list. Next, it scans the text again to identify Chinese names by referring to the plausible Chinese name list. The detailed descriptions are:

1) use the surname list to constrain 2- gram and 3-gram analysis to get a potential name list with their frequencies such as

îą 2 îąø 1 èû 11 Äě 1 Äěä 1 îáÖ 6 Œíğ 1 œżű 1 űĳ 2 űĳğ 2 śäý 1 Œœ 1 űę 1 űęĳ 1 Ïê 6 Ïêŋ 6 ¿íö 23 Ôż 32 Ôżš 27 łê 1 ùů 17 ùůú 17

2) run constrained 2-gram analysis over sequences of single characters to find potential given names;

ćË 16 Àž 14 ÇÉ 1 ëÚ 1 òż 1

3) produce plausible name list from the potential name lists. The rules are:

a) remove those potential full names if their frequencies are lower than their surname thresholds such as Œíğ 1, œżű 1 and śäý 1 because Œ, œ and ś are in the group with the lowest priority and their frequencies are low.

b) remove those 2-grams which overlap with 3-grams if their frequencies are equal to or lower than that of the 3-grams such as in the case of űĳ 2 and űĳğ 2, remove űĳ. c) remove those 2-grams which overlap with 3-grams if the frequencies of the 3- grams are much higher than the default surname threshold. For example, in the case of Ôż 32 and Ôżš 27, remove Ô

ż because the surname Ô is in the group

with the highest priority and the frequency

of Ôżš is 27 that is much higher than the

default threshold of surname Ô;

d) remove those potential given names if their frequencies are lower than the given name threshold, such as remove ÇÉ, ëÚ,

and òż.

Combine the remaining 2-grams and 3- grams to make a plausible name list as follows:

îą 2 èû 11 îáÖ 6 űĳğ 2 Œœ 1 űęĳ 1 Ïêŋ 6 ¿íö 23 Ôżš 27 ùůú 17 ćË 16 Àž 14

4) scan the text again and identify all names by matching them against the plausible name list.

3. Discussion We discuss some problems we have experienced in the system and give some suggestions for further improvement.

1). Longer compound causes ambiguity and slow down the process:

If Ðú¡ÕœÄń¿ is in the dictionary, the

phrase ÚÐú¡ÕœÄń ¿ÄÛãÿþ will be segmented as

łÚł*Ðú¡ÕœÄń¿łÄÛłãÿþł If ¡ÕœÄń¿ is in the dictionary, the seg-

mentation will be

łÚłÐúł¡ÕœÄń¿łÄÛłãÿþł

2). Words in the dictionary sometime causes error

łĺùłÎ¿łÈüł*ÐńłÖłæĺłŕœłć łÔąłŕœł

3). Newly developed words are hard to recognize such as Èã ,ôÉ, Ûã, áãÆ, ěØ, etc.

4). The side effect of foreign name recognition:

Some foreign names have been included in the dictionary. During the foreign name process, some time the name found in the dictionary can be a part of another foreign name such as

łłûłłłźł łłûłźł

Other time combine both names found in the dictionary cause error such as:

łďółç¿þùł ł*ďóç¿þùł

A constraint can be set up in case both names are in the dictionary to prevent the error. Also, unexpected foreign name can be produced such as

łùÙł*ÈSSÂłÄłÏøł

We suggest do not use both Chinese name recognizer and foreign name recognizer unless it is necessary.

5). Place name is more difficult to recognize due to the lack of clue. Some place names are followed by location name such

as ą, Ð, Ø, Øø, etc. which can be a clue,

but it still difficult to decide the length of place name.

In conclusion, it has been noticed that a hybrid approach to Chinese segmentation, benefiting from both heuristic and statistical method, can achieve high quality results. Some problems mentioned above still need further improvement.

4. References

Jin, W., L. Chen (1995). Identify Unknown Words in Chinese Corpus, Proc. of the Third Natural Language Processing Pacific-Rim Symposium (NLPRS’95), Vol. 1, pp. 234- 239. Seoul, Korea,

õť, et al. (1994). ÅćęíÃÖúžïÖÊæ űřÔŕÖÊ¡ĺ, åłóğöæç.