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Pattern Extraction for Chinese Person Name Recognition
Using a Example Based Approach
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Abstract: Handcrafted rule-based systems for the NE tasks attain high levels of performance, but it is a time
consuming work to construct rules. It is easy to find the frequently occurring patterns, whereas those
low-frequency patterns are difficult to be discovered. This paper presents an example based leaming method for
the acquisition of lexico -syntactic patterns. These leamed patterns can be added to a pattem-based rule set for
named entity recognition. We automatically extracted low frequency patterns based on the predefined
high-frequency patterns and manually validated the new patterns and outputs of terms. The experiments show that
the number of person names extracted from the Chinese Treebank increased by 14.3% after using the new patterns.
Keywords: named entity recognition, lexico — syntactic pattern
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1 Introduction

Handerafted rule-based systems for the NE tasks attain high levels of performance, but it is a time consuming
work to construct rules. It is easy to find the frequently occurring patterns, whereas those low-frequency patterns
are difficult to be discovered. My work used machine-leaming approaches to automatically leam a set of
low-occurrence patterns for external evidence of Chinese person names from a corpus with the predefined
high-occurrence patterns. The combination of a machine leamning approach and a handcrafted approach improves
the system’s efficiency. The experiments showed that the number of person names extracted from the Chinese
Treebank increased by 14.3% after the use of new pattemns.

In general, the named entity recognition task involves the recognition of entity names (for people and
organizations), place names, temporal expressions, and certain types of numerical expressions. In this paper we
use the Chinese person name as our experiment object for the named entity recognition.

Chinese person names have no upper and lower case, which makes it more difficult than English and European
languages to recognize. In addition, it is well known that there is no space between Chinese words; so it is not
evident from the orthography where the word boundaries are. Therefore, the performance of Chinese extraction
systems is partly affected by their word segmentation module.

Little work has been done in the automatic pattemn acquisition for Chinese NE tasks. Hearst (1992, 1998) reports
amethod using lexico-syntactic patterns to extract lexical relations between words from English texts. Morin (1999)
intended to bridge the gap between term acquisition and thesaurus construction by offering a framework for
organizing multi-word candidate terms with the help of automatically acquired links between single-word terms.
Landau introduced supervised and unsupervised methods for extracting semantic relations between words.

In section two of this paper, the method of patiemn acquisition from corpus is presented. Then, section three deals
with the result of experiments and an evaluation of the frequency patterns. Finally, briefly describe our future work.

2 Pattern Extraction Algorithm

Inspired by Hearst (1992, 1998), Our procedure of discovering new pattemns through corpus exploration, is
composed of the following eight steps:

(1) Collect the context relations for person names, for instance person name and verb, title and person name, person name and
adjective.

(2) For each context relation. we use the high occurrence pattemn to collect a list of terms. For instance, for the relation of title and
person name, with a pattem NN+NR, we extract the terms of title, for example, 124 (reporter), % (team player), etc. Here
NN+NR is a lexico — syntactic pattern found by a rule writer. NN and NR are POS tags in the Corpus. NR is proper noun. NN includes
all nouns except for proper nouns and temporal nouns.

(3) Validate the terms manually.

“4) Fdr each term, retrieve sentences contain this term. Transform these sentences to lexico-syntactic expression.

(5) Generalize the lexico-syntactic expressions extracted in last step by clustering the similar pattems.

{6) Validate the candidate lexico-syntactic expressions.

(7) Use new pattems to extract more person hames.

(8) Validate person names and go to step 3.

Based on this method, we learned five new patterns for the relation title - person name from twenty-five texts in
the Chinese Penn Treebank. Use all the six pattems we extract 120 person names form these texts. 15 of thern are
new. We will give a detail description in section 3, experiments. This new person namés can also be used for
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person name thesaurus construction.
2.1  Automatic Classification of Lexico-syntactic Patterns
Hearst introduced an algorithm that automatically acquires lexico - syntactic pattems by classifying similar
patterns. We used it in the fifth step in the above algorithm.
As described in reference [3], Lexico - syntactic expressions 1 and 2 are required from the relation

HYPERNYM:
1. NR and in NR such as LIST
2. NR such as LIST continue to plague NR

“They can be abstracted as:”

RELATION(A;, Ar) M

A=A_]_442-.-Aj---A_k-..An\Vit}'] { k>]+1

And
: 2)
RELATION(B.,B;
BTBlBQBIBLan’W'lﬂ] ’ N ( 7 ¥
7 E>7+1
Following is a function measuring the similarity of lexico-syntactic expressions and that relies on the following
hypothesis:
Fig. 1. Comparison of two lexico — syntactic expressions

| winl{4) H‘f{"‘h windld)
1 | 1

A=A A oo A A

B=BIB..B....Bk. B0

wini(B) J"lTBi W

Hypothesis 2.1 (Syntactic isomorphy) If two lexico-syntactic expressions A and B indicate the same pattem then,
the items A; and Bj’, and the items Ak and Bk’ have the same syntactic function.

Let Winl (A) be the window built from the first through j-1 words, Win2(A) the window built from words
“ranking from j+1th through k-1th words, and Win3(A)be the window built from k+1th through nth words (see
Figure 2). The similarity function is defined as follows:

* A;'smeiﬂlitanofthehxi:on-.mmdicexpnshm\,andnisthenumberofitunsinA.Anitnnmnbealunmapuncnntionmadc.amnbolora
tag (NR, LIST, etr.) The relation k> j+1 states that there is at least one item between A; and A,,
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3
Sim{4, B =Y Sim{Win4),Winy(B)
=1
with
: Winl(.‘\] = ,41.4-2 e Aj_1 ) l-l-"i.nl{_B) = B1Bg---8jl_1
“Fin?_(‘{l = Aj+1 ’ "Ak-L and Wiﬂz[B) = BJ'.H e Bk"—l
Wing(d) = Apsr - 4y Wing(B)=Byyy-- B,

The function of sﬁnﬂarity between lexico-syntactic pattems Sim (Wini (A), Win (B)) is defined experimentally
as function of the longest common string.

All lexico-syntactic expressions are compared two by two by previous similarity measure, and similar
lexico-syntactic expressions are clustered. Each cluster is associated with a candidate lexico-syntactic pattem. For
instance, the sentences introduced earlier generate the unique candidate lexico — syntactic pattem:

3. NRand in NR such as LIST

3 Experiments

C We use Chinese Penn Treebank as experimental corpus, which published by the Linguistic Data
Consortium (LDC), as training corpus.

3.1 Relations

We consider five relations. They are:

< Title and Person Name, e.g. iC3 (reporter) - # &% (Huang Chang-rui) (from Chinese treebank,
text 325)
<> Person Name and Verb, e.g. J¥%F (Shou Ye)- #%if (emphasize) (from Chinese treebank, text 318)

Person names are often followed by verbs. These verbs are processed as the right boundary of PNs in NE
recognition task. There are one character verbs and two character verbs. For example:

One character verb: 15(say), #i(speak), #(talk).

Two character verbs: 3R F(report), 4 W(meet), /1%A(introduce).
<> Person Name and Adjective, e.g. S£Eff)(American) - BNA/RIE4HAn Ameican person name) (from
Chinese treebank, text 314), or fEBIEHE/] (seventy years of age)}- 7K R (Zhang Xue-liang).

Some special adjectives used before PNs are clues for NE recognition. For example, S IRy Sl gl Byt )
(Marshal Ye Jian-yin who is seventy years of age).
< Person name and Conjunctions, e.g. {REFFE(Fu Ming-xia)- F(and) - 7B#(Chi Bing) (fom Chinese
treebank, text 325).

Conjunctions that found in Chinese Treebank are’, , , I, [A] and JX. These punctuations connect PNs in the
text.
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< Location names and organization name used before PNs, like KRB/ R](Tal Yuan Steel
Company)Z=WR(Li Shuang - liang), or FEZFHERRA(Chinese women Volleyball team)&EF
(Lang Ping), are also useful clues for person name recognition. I will consider these useful clues in my
future work.

These relations describe some useful context information for named entity recognition. In this paper we only
consider extracting the lexico — syntactic patterns according to the relation title and person name.

3.2 Patterns and pattern classification

Table 1 shows the patterns extracted for the Title — Person Name.

Tablel. A predefined pattern and the extracted patterns

Pattern Example

NNNR & player B &£ Richard

NNNR FINR 1EF player 22T Lan Wei fland BR&E Chen Hao

NN Z NR M & player £ is X Li Da-shuang Fl and EHHER
NR Huang Hua-dong .

NNNR"NR 1%F player K47)/R Micheal. #5¢4E Dumond

NNNRNR L% reporter 3 E%T Huang Chang-reui #%E Yang

Ai-guo

In table 1, the first pattern NN NR is a high occurrence pattemn, it occurs 105 times in the text 301 to text 325.
A nommal rule writer, not a skilled one, can easily construct it. According to Chinese Penn Treebank, an NR is a
name of a particular person, politically or geographically defined location (cities, countries, rivers, mountains, etc.),
or organization (corporate, governmental, or other organizational entity). NT is the tag of temporal noun, which can
be the object of prepositions such as 7 (at), M (since), Z/ (until), or %% (imtil). All other nouns are tagged
with NN.

We tried the procedure using just one term of  “title used before person names” at a time. In the first case we
tried the term “1%£3*”, and with this we found the new pattemns (2) — (4). We tried pattern (1) and retrieved a list of
new terms. With the new term *123& (reporter)” a new pattem - pattern (5) is acquired.

We generalized néw pattemns manually. For example the sentence (6) and (7) can be transform to lexico —
syntactic patterns (8) and (9).

Table 2. Sample sentences and lexico-syntactic patterns
BREZEF=THRZECEYBR I . Chinese players Lan Wei and Chen Hao
have gained the ..
EFXEFE RIGEDREWE. Player Liu Xiao-guang and Chang Hao both
wined in the middle of the competes.
F[E (ChineseNNNR F1 (and)NR...

NNNR #i(and) NR H}both)¢EF#(in the middle of the compete) VV

Compare these two pattems, according to hypothesis 2.1, a candidate pattem NN NR #1 NR is generated.
After being validated, it was used to extract new person names.
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33 Error analysis

There are a few words extracted are not person names. There are two kinds of mistakes.

The first word of the subtitle is the name of the news agency, which is tagged with <NR>. When the last word in
the title is tagged with <NN>, the news agency is recognized as a PN. For example, the title of text 324 is

HRFKEBITR T, BRERET 1 KPR ERTHENN>
(The world swimming competition, Lan wei and Chen Hao enter the second competition.)

The subtitle is

FHEM<NR>FE 9 B 1 HEMEEHER (Xin Hua new agency, Rome, September 1st, Yang Ai-guo,
Huang Chang-rui)

#r4E4H(Xin Hua new agency) is extracted as a PN. It is easy to correct this kind of mistake.

A few location names have same lexico — syntactic patterns with the person names’. For example, in text 317
the is a sentence:

Hh QNN>BFF <VW>TF DT>— <CD>fE <M>IER <NR>EFH4E NN>FKiEE NN>EEFH
<NR>2# <NR>%ZZHF] <NN>, <PU> (It includes Bangkok, Thailand, which is the amphitryon of next
‘Yuan Nan athletic meeting.)

Here Z5E(Thailand) and 24 Bangkok) are extracted as PNs. We used a dynamic location name dictionary
to remove them.

3.4 Statistical results

Chart 1. Person names extracted by original observed pattem and by with new pattems
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Chart 1 compares the number of person names extracted by pattern 1 and the number of person names extracted
by all the four pattems.
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From the text 301 to text 305 we totally have 105 sentences that contain these pattemns. Totally there are 120
person names. We use the patter NN NR 105 times.  The pattern NN NR 1 NR occurs four times. Pattern NN
NR NR 7 times, pattern NNNR'NR 4 times. The frequencies of each pattern are described in above chart By
using the new patterns the number of person names extracted from the Chinese Treebank increased about 14.3%.

The increase of PNs The number of PNs extracted with new pattemns * 100%

. _ 3)
extracted with new patterns The nurnber of PNs extracted with NN NR

It is interesting that the frequencies of the new patters are low. These patterns are easy to be ignored when a rule
writer look through a large volurne of text to find the pattems. Chart 2 is a pattern — frequency curve for these four
patterns.

With all the patterns we extracted for the four relations we get a smooth pattern — frequency curve for Chinese
person namne recognition.

The extracted person names and title terms will be used to thesaurus construction in my nearly future research.

4 Conclusion and Future work

Supervised approach can be used for Chinese information extraction task. We present a bootstrapping algorithm
that extracts patterns and generates semantic lexicons simultaneously.

We can see that accurate recognition and categorization of names in unrestricted text is a difficult task. Certain
types of NEs, such as person names, not only name a person but can also serve as a source of many other kinds of
names. We will try some statistical methods, such as Hidden Markov Models, to recognize person names by
analysing the probability in which a word can be a person name in a certain situation.

The Chinese treebank is not so large as we wish. Since Chinese annotated corpus is very rare,
our next work includes looking for larger corpus or tries unsupervised training approach or
combined both methods.
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