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Abstract: 　　The automatic recognition of Chinese place names, a special case of the r ecognition o f Chinese

specia l nouns, is an impor tant task in Chinese information processing . T he method based on statistical technique

can only ensur e t he r ecall to some degr ee, but the pr ecision is r elativ ely low . In t his paper, an appro ach based on

tr ansfo rma tion is pr oposed, w hich can effectiv ely overcome the deficiency caused by statist ics. The perfo rm ance

of t he appro ach is evaluated on a real data set, and the pr ecision finally r eaches 90. 9% , improved by 7% .
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pro cessing

The r apid development of info rm ation t echnolog y and World-Wide-Web has led to an incr eased inter est in

automa tic information pro cessing , fo r ex ample automatic input and output of info rm ation, autom atic pro ofr eading

and classification of tex ts, information r etr ieval and index ing , and machine tr anslation, which all invo lv e automatic

recognit ion o f special nouns. I n gener al, special nouns include Chinese per son nam es, Chinese place names, t rans-

lat ion names, or g anizat ion names, and brand nam es etc. We fo cus on the automatic recognition o f Chinese place

names in this paper .

We have already used the statist ical technique to recognize Chinese place name, the recall and the precision ar e

97. 5% and 83. 6% respectiv ely [ 1] . In this paper , w e put forw ard a method of autom atic recognition o f Chinese

place name based on t ransformation and the consequent precision reaches 90. 9% , im proved by 7% .

1　Limitation of the Method Based on Pure Statistical Measures

In the sta tistical mea sur es, w e first build a Chinese P lace Name Base ( CPB) based upon the lar g est , most

standard book Chinese Place Name Set ( CPN ) [ 2] , w hich includes 100 000 Chinese place names. T hen we analyze

the feat ur es of the pla ce name character s and the place name w ords in CPB, and obtain the Chinese Place Name

Character Base ( CPCB) and the Chinese P la ce Word Base. A fter t hat , w e calculate the w eight o f likelihood
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( WOL ) for each place nam e char acter in CPCB acco rding to the r eal tex t t raining set containing 2 800 000 char ac-

ters, and get a probability estimation value for each char act er. The WOL o f a place name chara ct er r epr esents the

likeliho od o f a char acter being a par t of a Chinese place name in a real co rpus. F inally w e design t he pr obabilit y

estimat ion fo rmula with the help of t he sta tistical information in CPB and WOL .

A fter testing , w e found out that this approach can ensure the recall to some ex tent, w hich dues to that the

book Chinese Place Name Set includes most o f Chinese place name character s and w ords. However , this approach

canno t achieve a plausible r esult because of the follow ing r easons: ( 1) Not all the place nam es ar e included in

CPN , even though CPN alr eady cover s nearly 100 000 place names. In the real tex ts containing 2 800 000 char ac-

ters, ther e ar e 1 793 place names occurr ing 11 590 times in tot al. Among t ho se pla ce names, 540 place names,

about 30% o f the to tal, ar e not included in CPN , such as “蟒河风景区”, “小浪底”, and “中关村”. The reason is

these new place names appear w ith the development of economy and societ y. Moreover , 5. 5% of these place

names no t included in CPN cannot be recognized because the character s m aking up the place names ar en't included

in CPN ; ( 2) Acco rding to our r esear ch, ther e are 3 685 Chinese place name cha racter s in tota l and the char acter s

maybe occur as a par t o f Chinese place name o r a par t of o ther w o rds in real tex ts. A s a r esult, a lo t of inco r rect

place names must be caused ba sed on the statist ical measur e. Table 1 gives som e examples o f place nam es being

recognized inco r rectly.

Table 1　Examples of place names being r ecognized incor r ectly

Sentences Incorrect place names

为贫困地区铺富路 富路

各大中城市都要自己负起综合平衡的责任 大中城市

从民政部到各省市区民政厅局,大兴调查研究之风 大兴

进入全国邮电百强县行列 百强县

为海峡两岸企业架金桥 金桥

　　We have tested t he system based on the statistical method. The testing corpus consist s of the a rticles fr om the

People's Daily , cont aining 50 000 char act ers and 514 Chinese place names. Aft er t he corpus is tagged, 599 place

names are r ecognized, among which co rr ect place names ar e 501, bounda ry-er ro r place names are 9, and entir ely

incor rect place names ar e 89. M eanw hile, ther e ar e 22 place names cannot be recognized. F r om the above, w e

conclude that the elimination o f entirely incor rect place names is most impor tant among all t he er ro rs caused by the

statistical measur e. Ther efor e, our furt her w o rk fo cuses on the confirmation o f cor r ect pla ce names and the

elimination of inco rr ect place names.

In order to solve this pr oblem, w e have managed to make the data, used in the stat istical m odel, mo re r eal by

increasing the size of tr aining co rpus. Meanw hile , some rules have been summar ized after w e analy zed and studied

a gr eat number o f place name examples being recognized cor rectly and inco rr ect ly . So far , this kind o f rules is

more t han 20, w hich can be classified into four types: initia l recognition type choosing rules confirm ation rules,

negation rules and boundary modification rules. But t he rules obtained by human summarizat ion cannot co ver the

entir e existing r elationships bet ween place names and t heir contex ts. So in this paper w e use tr ansformation-based

machine learning t o o ver come the deficiency . T he exper imental result s show that it is effectiv e and efficient in the

confirmation of cor r ect place names and the elimination of inco rr ect place names.

2　Transformation-Based Machine Learning

Eric Brill [3] proposed the method o f t he tr ansfo rmat ion-based, err or-driven learning in automatic Par t of

Speech ( POS) tag ging and improved the precision. This m ethod consists o f tw o steps: ( 1) Obtaining rules. A t

fir st, t he most probable POS t agger of each w ord, g ained in a tag ged co rpus, is used to t ag the tr aining co rpus.

Then, the most valuable tr ansfo rmat ion rules ar e select ed from all the tr ansformations after compa ring t he tag ging
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results with the standard tex ts. In t he end, t he rules ar e used to tag the t raining corpus again and again unt il no

more new t ransformation rules ar e found; ( 2) U sing tr ansformation rules to tag tex ts. A t first tex ts ar e tag ged

init ially . T hen, the tagged text s a re cor r ect ed by utilizing the tr ansfo rma tion rules. Thus, the final tag ging tex ts

ar e formed.

In this paper , we use the similar idea to confirm and eliminate place name candidates.

2. 1　Types of transformation rules

At present , t he tr ansfo rm ation rules have 2 types: confirmation t ransformation rules and negation tr ansforma-

tion rules.

Suppose:

CpS tr ing : a Chinese place name char acter sequence, w hich is initially recognized as a place nam e candidate,

WordP re: the pr eceding w ord o f CpStr ing ,

WordNe xt : the next wo rd of CpStr ing,

Validity : a Boo lean mark used to indicate w hether CpStr ing is valid,

W p and W n: cer tain w ords,

Confirmation rules are as the fo llow ing :

( 1) if Cp Str ing. WordPr e= W p &&CpStr ing .WordNex = W n, t hen CpS tring. V alidity : = tr ue;

( 2) if Cp Str ing. WordPr e= W p , t hen CpS tring. V alidity : = tr ue;

( 3) if Cp Str ing. WordNex t= W n, then CpS tr ing . Valid ity : = tr ue;

N egat ion rules ar e as t he fo llowing :

( 1) if Cp Str ing. WordPr e= W p &&CpStr ing .WordNex t= W n, then CpStr ing . Validity : = f alse;

( 2) if Cp Str ing. WordPr e= W p , t hen CpS tring. V alidity : = f alse;

( 3) if Cp Str ing. WordNex t= W n, then CpStr ing. Validity : = f alse;

Confirmation rules are used t o confirm a place name candidate to be a Chinese place name, and negation rules

ar e used to eliminat e a place name candidate initially recognized.

2. 2　Estimation function of a rule

We estimate the perfo rm ance o f a rule based upon the relative cor rection ratio of a rule. T he estimation func-

tion o f a rule is defined as fo llow s:

F i= (N um corr- N um err ) / T otal,

w her e F i is the sco re of the i th r ule , T otal is the to tal number of the i th r ule having been used, and Num corr and

N um err are the num ber of the i th r ule having been used cor r ectly and incor rectly r espectiv ely. When setting the

thr esho ld T = 0. 5, about 2 000 t ransformation rules a re learned from the tr aining co rpus.

2. 3　Obtaining of transformation rules

Figur e 1 illustr ates how to obtain t ransformation rules in our appro ach. We use the place names being r ecog-

nized co rr ectly and incor rectly as driven sour ce to g et the rules, and thus the t ransformation rule set is cr eated.

The obt aining o f the tr ansfo rma tion rules consists of t wo steps:

( 1) Obtaining of tr aining corpus and standard corpus

We first choose 500 000-character r eal tex ts from t he People's Daily a s the t raining co rpus. Then, w e per form

the initial recognition of place nam es on the tra ining corpus and obtain the standard corpus by cor recting the initial

tag ged corpus manually . We set t he init ial tag ged co rpus o r the tag ged co rpus using the t ransformation rules as the

cur r ent tagged co rpus.

( 2) Obtaining of tr ansformation rules

Compare the cur rent t agged co rpus w it h t he standard corpus to learn initial rules, w hich ar e then used to tag
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and cor rect the curr ent co rpus. Meanwhile, number s o f co rr ection and er ro rs for each rule ar e recorded

respectiv ely , which are used t o calculate the sco re to each rule according to the estimation funct ion. Repeat the

above st eps until the sco re fo r ea ch rule is stable.

Only t he rules w ith scor es gr eater than a threshold value T ar e retained in rule set.

( 3) M erge of rules

A fter obtaining the tr ansfo rmat ion rules, w e merge some rules according to the follow ing str ateg ies:

·I f the pr eceding o r next w ords in tw o rules ar e punct uat ions w hich indicat e the st art or end o f a subsen-

tence , then the two rules a re merged into one rule . The new rule has the information of the star t or end of a sen-

tence .

· If the pr eceding o r next w ords in tw o rules ar e numerals, t hen the tw o rules ar e merged into one rule,

w hich has the numeral info rmat ion.

·If the number o f t he preceding or nex t wo rd occurr ing in a rule is far g reater than that of concurr ence of the

preceding and nex t w o rds in it, then the next o r preceding wo rd information o f t he rule is neg lected. Here, w e use

the follow ing fo rmula to measur e the far gr eater deg ree :

Occur (W ord Pre ) - Concur r ent(W ordP re ,WordNex t )
Concur rent( WordPre ,W ord Nex t)

> 10

Occur (W ord Nex t) - Concurr ent(W ordP re ,WordN ex t)

Concur r ent(W ordP re ,WordNex t )
> 10

w here Occur (WordP re) and Occur ( w ordN ex t) ar e the t otal number o f the preceding wo rd and the next w ord occur-

ring in a rule r espectiv ely , Concurr ent(W ord Pre ,W ordN ex t) is the number o f concur r ence o f the preceding w ord and

the next wo rd in a rule.

Fo r example, the preceding and next wo rds of a rule ar e like:

WordP re W ord Nex t

在 当

In this rule, Occur (“在”) = 384, Concur r ent(“在”, “当”) = 1. Acco rdingly , the rule changes into :

WordP re W ord Nex t

在 ( null)

A fter merged, mo re than 600 rules r emain in t he tr ansfo rm ation rule set , among which there ex ist 70 negat ion

rules. T he examples o f the rules are show ed as fo llows:

·if Cp String.W ordP re= 到, then CpS tr ing . Validity : = tr ue;

　e. g . : 1992 年 7 月到/峄城/这家专科医院治疗,

·if Cp String.W ordP re= 新华社 &&CpStr ing .WordNex t= 电, then Cp Str ing. Validity : = tr ue;

　e. g . :新华社/北京/电

·if Cp String.W ordP re= 各 &&Cp Str ing. WordNex t= 都, then Cp Str ing. V alidity : = f als e;
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　e. g . :各/大中城市/都要自己负起综合平衡的责任.

·if Cp String.W ordP re= 邮电 &&CpStr ing. WordNex t= 行列, then Cp Str ing. Validity : = f als e;

　e. g . :进入全国邮电/百强县/行列.

3　Experimental Results and Discussions

As show n in Fig . 2, the sy stem consist s of thr ee modules: t he module o f initial recognition o f place names

based on statistics, the module of r eco rding the context s of place names, and the module o f confirming and

eliminating place name candidates by applying rules. T he sy stem combines the method based on statist ics and the

idea o f tr ansfo rmat ion, which no t only keeps the high r eca ll, but makes t he sy stem have the abilit y o f automatic

err o r cor r ect ing and improves the precision.

T he sy st em is test ed on a r eal new s corpus from the People

Daily , w hich contains 50 000 character s and 514 Chinese place

names. A fter the corpus is t agged by init ial recognition module,

599 place names ar e r ecognized, among w hich cor r ect place names

ar e 501, boundar y-err or place names ar e 9, and entir ely inco r rect

pla ce names are 89. Meanwhile, ther e ar e 22 place names canno t be

r ecognized. A t t his time, the pr ecision is 83. 6% . T hen, we apply

the t ransformation rules to pr ocess these place name candidates,

and 49 incor r ect ly recognized place names ar e r emoved. F inally ,

the r ecall and precision obtained are 97% and 90. 92% respectiv ely. T he precision has been improved by 7% .

Some examples, in w hich the char act er sequences ar e recognized as place name candidates but ar e eliminat ed

successfully in the fur ther pro cessing , ar e g iven in the fo llow ing :

·为贫困地区铺/富路/ .

·各/大中城市/都要自己负起综合平衡的责任.

·进入全国邮电/百强县/行列.

·为海峡两岸企业架/金桥/ .

Some er r or s cannot be over come by the sy st em. For exam ple, t he char acter sequence “大兴”in the sent ence

“从民政部到各省市区民政厅局, /大兴/调查研究之风”is recognized as a place name incor rectly . This kind of

err o rs canno t be r emoved because of the simplicit y o f the rule t ypes, w hich are confined to t he neighbor ing wo rd

form rules. We will develop rules w it h POS info rm ation, syntax information and semantic know ledge to solve the

problem. In t he futur e, w e will increase the size o f training co rpus, make the system have the ability of

self-learning and self-adjustability and develop rules w it h semant ic know ledge to im prove the per formance o f the

system.
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基于变换的中国地名自动识别研究
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摘要: 专有名词中的中国地名的自动识别是中文信息处理中要解决的一个重要问题. 完全依靠统计方法只能保证

一定的召回率, 而准确率偏低.提出了一种基于变换的策略, 可以有效地克服这一缺陷. 经测试,系统最终的准确率

提高了 7% ,达到了 90. 9% .
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