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Outline

-y
Cliinese Wondhns

* Observation and Motivation
 Introducing Comparable Corpora
— And the Chinese Gigaword Corpus
— With Chinese WordSketch

* Automatic Discovery of Transliteration Variants
from Three Chinese Speaking Societies

* Preliminary Analyses
e Concluding Remarks
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Observation:
._1 .
transliterated names vary

-y
Cliinese Wondhns

e Clinton can be transliterated differently
In different Chinese speaking societies

* SUFREE VS, F AR

 And In each society, its top five most
salient partner in the and/or
constructions are
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What can transliteration
= -

e variations tell us?
For s k%
o X f/Gore &g #rz/Lewinsky
o % i+/Bush 3 41(4%/ Yeltin
For + &%
o # % Bush & g #» Yeltin

-

e 3 f: Gore E F #7z /¥ -+ Lewinsky
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A Challenge

T i VAR S VA Ch S VAR i S VA CF i o VAR

— Lewinsky in the news (Taiwan): & J #72 ~ & =2 S8k ~ B |
B PR BTAL MR ATA PR T e e BT
R -Fr#A B8 3L BEHA B
DEE 32 TR

« How to judge which two forms are the same
(or different)? £ ¢ 4cie Kk ?
- How to compare salient collocations of
different forms?

- Large comparable Corpora to provide
context and supporting evidence for contrast
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._1‘1'1 Comparable Corpus#f &5 L

e A comparable corpus is one which
selects similar texts in more than one
language or variety.

— The possibilities of a comparable corpus are
to compare different languages or varieties
In similar circumstances of communication,
but avoiding the inevitable distortion

Introduced by the translations of a parallel
corpus.

— EX. International Corpus of English (ICE), LIVAC
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A Comparable Corpus for

Chiesso Wzt Varieties of Chinese

Chinese Gigaword Second Edition (2005)

 Produced and released by Linguistic Data
Consortium (LDC) in 2003 (first edition).

e Newswire text data in Chinese.

e Three distinct international sources :
— Central News Agency of Taiwan
— Xinhua News Agency of Beljing
— Zaobao Newspaper of Singapore

e Covering the same years and months
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Coverage of Chinese

i GigaWord Corpus

CNA Xinhua Zaobao

el - 1990-

First Edition 2002 2002

Oct. 2002 | Jan. 2003 | Oct. 2000
New In Second - - -

Edition Dec. Dec. Sep.
2004 2004 2003

ACADEMIA SINICA



T CGW Corpus Data Format

All text data are presented in SGML form, using a
very simple, minimal markup structure.

<DOC id="CNA19910101.0003" type="story">
<HEADLINE>

PRI A R 2R
</HEADLINE>

<DATELINE>

(IR )

</DATELINE>

<TEXT>

<pP>

{11 H B PH T R IS, ...
</P>

<pP>

WA RLER T S V= A i TR ETT VDB L
</P>

</TEXT>

| </DOC> ACADEMIA siNicaAl




Basic Statistics of CGW

Cllinase Vol C O rp us
Resource Characters Words Documents
CNA 735 462 1,649
First _

. Xinhua 382 252 817

Edition
TOTAL 1,118 714 2,466
CNA 792 497 1,769
Second Xinhua 471 310 992
Edition Zaobao 28 18 41
TOTAL 1,291 825 2,803

Unit for character/word : Million
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CGW Word Types/Tokens
- after automatic tagging by AS

Clliinese Wiodlnz:

1,917,093

496,465,879

1,409,747 305,595,420

273,111 18,328,571

2,999,590 820,389,870
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Chinese WordSketch

http://wordsketch.ling.sinica.edu.tw/

» Chinese GigaWord Corpus 2.0:
1,400,000,000 characters
1990-2004 (LDC, 2005)

- Sinica Corpus 5.0

- 10,000,000 words
 In collaboration with the SketchEngine team

lead by Adam Kilgarriff's team at Lexical
Computing (www.sketchengine.co.uk)

ACADEMIA SINICA


http://wordsketch.ling.sinica.edu.tw/
http://www.sketchengine.co.uk/

¥z cws
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EohEc AR IR A bl T —ARRTRRAERE B SRS R A - AR T R s A (word sketches) - SERERRRLLE B

SrifrF EHENEELRTSEEE A, - [ PocRa st Bt | Bl RILDC Chinese GigawordZE# BREES 18 » IR THERERS P
ARERE R A - AR AR ATIEREE - EENE - IS AR ENES R -
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._rl'l CWS: Concordance

Cliinese Wondhns
Humel ConcordancelWord SketcthhesaumslSketch—DiEl Frequency Cullucatiunl Cotpus: gigas
Hitz: 20057

KWCfSentﬁncf:l"Jiﬁw optionsl SﬂmplelFiltE:rl Surtl cotit descript

Page |1 of 1003 | G0

Nezt | Last

CNA CMN 19910103.0268  ° Feg BH [R[ufH Bie ALEE — 5 A F 53 « = HIEEE
CNA CMN 19910104.0079 vl T R S EREEE AR NE 0 BRRE

CNA CMN 199101050141  » FFEFEEA AD S - F A BN > 88 A0
CNA CMN 19910108.0021 A —F o fBA I EIHE A B8 5188 - BX

CNA CMN 199101110195 M F 0 EE B &E » EAE BR 5N FHF

CNA CMN 19910116.0003 7€ 55 5 Wiig © = SR BT &% il — f ] BEE FiEE o

CNA CMN 19910117.0239 85 » WHY EFEIIEE 5 SHEHTHE B iy 3 EHE

CNA CMN 19910118.0154 [ 0 AF L e - BB EE) FEFY » =5
CNA CMN 199101210029 #EEK &€ EELEBEFRE L EE Al

CNA CMN 199101210066  fRRES)FERT &9« BEA G R 29 35 TH

CNA CMN 199101230131 [FEE—EMZE - HEEEEETE A T BEWN S > HE
CNA CMN 19910123.0278 FHiuts By EEifuii » 3820 IBFEs S 508 (PR 40 56 IEIEE « <p>
CNA CMN 19910124.0271 REIEY = M EE o R A AR HY R e A Ll e
CNA CMN 19910126.0240 B &IF 0 RRIEE  APFREE FARE BE - <pmaop
CNA CMN 19910128.0235 —{27 &0 » Rk By J2% JEHE 80 iy AR Ho AL F

CNA CMN 19910129.0021  fExe s » PR -dHER » "HEESS B SR FEE -




Design Criteria of

s Ul Sketch Engine

The Word Sketch Engine takes as input a
corpus of any language and a corresponding
grammar patterns and generates word
sketches for the words of that language

Ranked by Saliency: frequency adjusted Ml

Automatic discovery of grammatical relations is
hard, but there is a solution when corpus is big
enough
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'I'l From Lexical Types to Relations
u

e BNC has 100 million Words
— 939,028 word types
— 70,000,000 tuples (relations) Extracted
— More than 70 relations per lemma

e For CWS Il, and CGW corpus (nearly 500
million words in CNA data)

— 1,917,093 word Types
— 59,183,238 tuples (<eat, obj, rice>)
— More than 30 relations per lemma
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3 Bonito? - Microsoft Internet Explorer

BED &KEED WA HHeEL IHD HAEH

Qt=-Q [¥[E G Pus Jramez @
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v|"@ EY ~ 9% Bookmarksw T30ERank oI5 40 blocked 0P Check ~ % Autolink ~

[ Zend tow

@ Settingsw

Homel Concordane | Word Sketch .. esaurusl Sketch—Diffl

[==5)
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subject of 692 0.3

ezh
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L
fifs
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iy
FEFH
M

SR
A
B
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TR

KT

HaRR T

1543.41
69 32.61
720.59
122543
924.03
02346
162327
32292
1322.15
421.78
72097
21 20.69
7 193
419.13
51831
518.16
51781
6 15.83

a_modifier 276 0.5

TE
16
=
e
L
#HH
Gk
YEfE
G
SERIE,
B H
e
s
E#R
5
firee
TERE
iR

85 57.41
48 46.83
24 419
22 30.32
192832
52762
5 15.34
31282
311.24
11117
11042
2 10.38
10.3
10.2
9.97
8.77
766
7.0

O Lol Lo L L B[ O [

n_modifier 562 -12.3

FEHER
HE
LRE il
7,
“JVEE
A
R
EATA
fINEES:
Bl
HiA
e

7NEE

Rk
EHER
Sk
FEAT

103 47.76
17 34.96
16 34.19
32 30.07
23 20.64

9 278
29 27.75
4 26.96
320.14
18 21.81
11 2163
3 20.76
3 20.36
3 20.36
3 19.02
11 1795
2 17.84
2 17.84

modifies 607 -12.8

U
TFARAG
T
ik
HE
B2
farR
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R
=
i
AE]
EEE
i
75
i3

157%

16 30.08
7 20.53
55 27.38
13 25.7
18 21.74
18 20.77
7 20.53
2 1968
12 19.14
7 18.24
22 17.59
8 17.17
§ 17.02
7 16.76
5 1547
2 1545
2 14.52
2 1407

change options




3 Bonito? - Microsoft Internet Explorer |Z| |E| E'

BED &KEED WA HHeEL IHD HAEH

Qis-© 26 Pus duwer @ 35 & JH 3
AL D ‘@ httpdfcorpora fmond cedchinese_all? V| BE | EE Y
Google [Gi+ vo@ B+ ¥ Bookmakew PPk [ 40tlacked "% Check v Autolink - e Send tow Settings—

Home || Concordance | Word Sketch | Thesauths| Sketch-Diff

Word Sketch Differences Entry Form

Corpus: | chinese_all_trd 3 |

First lemma: [HE |

Second lemma: [ES |

sort grammatical relations:

Separate blocks: [~ Rl in one block [* common/exclusive blocks

Minimum frequency:
bazimum number of items

in a grammatical relation

of the common block:

MWazimum number of items

in a grammatical relation
of the exclusive block:




<} WS Diff for IR and 35S - Microsoft Internet Explorer

BEED &EED WREN HHeELW IHD HAEW

Q7 © HNRAG P doswne @ 3-% = -J@ 3
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42

43

110 44.5 56.4
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22 18,5 254

13229 206
1225149

chinese all trd freq = 23923/23213

576 50.3 54.0

39 173257

159 213 238

7126 5.7
5125 49
17 81 95

10 176 21.1
26 48 86

190

70 500 370

v B nE EE >

change options



Y WS Diff for MR and /S - Microsoft Internet Explozer |Z”E|E|
wEE REE #HRi HEHREL IBM B :
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Thil 6208 Bk 11 29.5 71490 | 1 22 39.9
HRgs 13 196 i2E 9 29.4 129 485 | FHZFE 21 37.7
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= 5159 [iEF 19 2820 ¥ 02 43 ] | NEE 19 36.0
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Y WS Diff for MR and /S - Microsoft Internet Explozer |Z”E|E|
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ol 1224 9) E2EE 36 33.8Q EFUER 30 354 #hE 7163 L]
i 0z BER EEIE 30318 FOE 6 10.7
measure 688 1.1 possessor 459 1.0 subject_of 2280 0.9 object_of 1536 0.7
o 79 513 {EFEE 11253 &= 53 493 B 44 433
% 7158 &% 5199 |E& 36 305 =32 19 340
4 6103 |FLE 21171 =gi— § 374 {2 11 332
Fit 15 10.2| | B 6169 HIE 12 346 #E 16 31.8
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Automatic Discovery of Transliteration

o r—— Variants: Our Recent Works

 Huang, Chu-Ren, Petr Simon, and Shu-Kal
Hsieh. 2007. Automatic Discovery of Named
Entity Variants. Proceedings of the Association
of Computational Linguistics Annual Meeting,
Prague-Czech, June 25-28.

e Simon, Petr, Chu-Ren Huang, Shu-Kai
Hsieh, and Jia-Fei Hong, 2007. Transliterated
Named Entity Recognition Based on Chinese
Word Sketch. Proceedings of Chinese Lexical
Semantics Workshop 2007, Hong Kong
Polytechnic University, May 20-23
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How to judge which two
- different in forms are the same?

-y
Cliinese Wondhns

R deim iR ?
You shall know a word by the company it keeps.
-J. R. Firth

— A named entity shall be known by the company it keeps
— All transliteration variants refer to the same name entity
— Two transliteration variants must share the same group of
company
« We start with pairs of known transliteration pairs and
look for mappings between their respective groups of
companies (companies of # k¥ vs. companies of 5. &

)
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In Other Words

]
o

e Same entity Is likely to occur in the same
context across in comparable texts

 Different, but phonologically similar, words
which occur In the same context are likely
to be transliteration variants

e \We use the and/or relation in WordSketch

 Relation and/or is defined as a relation of two nouns
separated either by a conjunction or by an Chinese
comma"” ~ ",

ACADEMIA SINICA



The Algorithm

]
o

* have a set of seed pairs, each pair Si =
NWXIN ;WCNAI. E.Q. <3 K3, & Fi%g >

* For each seed pair, retrieve Word Sketch
difference for and/or relation, thus have
two word lists, L = hWXIN :WCNALI,

—where WKi Is an unordered list of words.

e Process each list of candidates L with the
pairs extraction algorithm.

ACADEMIA SINICA



Some Possible Transliteration

@llinsss Wl Variations

- Syllabification (or not) of ending consonant
— Arafat, [? /2 VvS. [F £ &+

Choice of gender specific characters

— Leslie & i gvvs. % £7]

Whether to spell out first name or not

— Venus Williams =~ = B 3&/ .= B k.
Phonological interpretation,

— Rafter ¥ % #Fvs. %

— Connors & =#71vs. & 7RET.
Pronunciation according to original language or English:
— Escudero Y #7E 4g vS. # 2T E AL

ACADEMIA SINICA



Which possible pairs are

T transliteration variants

Only pairs have the same ‘company’ are
selected

Pairs with closest edit distance are
considered potential variants

- B f vsS. * gi—g,a0,,ervs.k,e,er

levenstein_distance ( [g,a0,’,er], [Kk,e,’,er] )
weight initials and finals
If score < threshold: add to seeds

ACADEMIA SINICA



Synopsis of Methodology

1. Prepare seeds from different domains

2. Retrieve Word Sketch difference - pair of
lists of candidates

3. Compare phonological similarity between
candidates from both lists

4. Add new pairs to seeds

5. Stop when no more new seeds are
generated

ACADEMIA SINICA



The Original Seeds

CNA
AR

= pA

T

£

& 4oz

foR iR

2 ¥
£

~—

F g

-Q

English
Clinton
Bach
Jordan
Da Vinci
Picasso
Beckham
Lewinsky
Aspen
Hussain
Castro
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Word Sketch Difference: Exclusive patterns

MM EITIIMA I IS

SO SRR |
[ Fal Freql [ Sali | [ Rel Fraqi | Sali
andior 1147 1.0 andior an40 1.5
A 169 | 600 |[ @S I [ 211 [ 687
5N | 57 | 518 || & 311 | 65.9
A 4a | 48 =W 317 | 58.2
1 g6 | 43,8 & as57 | 525
0] az | #5 || |iIvE as | 50.1
b 3a | @1 || M B2 | 45.8
i 155 Ak 11 | 4.0 || # 5 26 | 420
HE 22 | 335 || maEE a8 | 405
V=15 18 | a1.0 || Wik 29 | 40.0
Ar 18,207

i 21



Result From First Experiment

-y
Cliinese Vol

e 11 seeds

e 505 Iterations

e 494 palirs extracted
e precision 90%



From Transliteration Variation to
e Sociolinguistic Study

« Compare corpora from three societies
— Mainland China, Taiwan, and Singapore

e Control and contrast seeds by different
domains

— Arts, Location, Music, Politics, and Sports

ACADEMIA SINICA



Precision of Prediction by
Domains

1t
[ —

IDomain | correc |incorrect | total | precisior
L®

L iy 5 L] 5 1 OO 2o

MnMuasic 1o O 16 10020

T.ocatio |35 228 263 13 ._320

il

Politics 207 1 S0 38T 53 4820

Sports IS v A3 B3 _T2%0

Total 209 AS50 TA49 | 4020

(The total mnmumber of incorrect results
includes withh 35 additional pairs with

muasmatched domains._ )
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Overall Results

-y
Cliinese Wondhns

e 21 original seed pairs

« 15 effective seed pairs
— 6 literature seed pairs yielded no results

* 449 correction predictions among 749
recalled pairs

e Art and Music, not highly productive but
highly precise

* Location/Place Name: very low precision
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Contrast in Three Socleties

]
o

o Art/Music Domain show very little variations as
they share they follow the same borrowed
western tradition (Bach is the most popular
among the named entities chosen.)

e Place names have the highest range of
variations

* Transliteration from the domain of sports are
generated even though there Is no seed In that
domain
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Sports Domain

]
o

 Why sports: perhaps a mixture of politics and
‘star’ power

* Populated mostly by NBA stars (probably
because of the influence of Yao Ming. Thus
more news on NBA than on any other sport.)

e Samaranch is the most frequent name in this
domain in PRC, but not in either Taiwan or
Singapore (most likely because of national
efforts to bid for Beljing Olympics)
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PRC
BANF O Ttaly (
_ph #TE Clinton (USA)
B Yeltin (Russia)
JuRERTEN Croatia
J‘Fl“} i Putin (Russia)
18y F‘jﬁ 1 Belgrade (Serbia)
FHEEET Cyprus
%[’ Eagl Chirac (France)
=P Tanzania
A Duma (France)
frEs=r Perez (Israel)

2
1
(?)
12
3
27

25
10
29
18
17

Singapore

Taiwan
AANF] 2
FHE 1

WEEg/S 3
Efd ,%éﬁ“ | pH

:EPJITI, 7

|EF><>7F5<E?J 16
* F[ HEh 77
full T

SIS 33
Ry 16
*ﬁfﬁj: 48
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ey

’ word Freq. | rank | Fre/PRC H Corres. Rank/PRC Sing. Rank
AP #7E Clinton 120842 1 0 2 1
FANF] Ttaly 58245 2 0 1 2
T B EY Yeltin 32338 3 0 3 46
W Fd i Bosnia 19171 4 0 57 15
A R & Kosovo 9497 5 0 132 45
1% Chirac 9176 6 1 / 10
4 Putin 9060 7 0 5 3
JURED 1R Croatia 7948 8 1 4 12
i 82 Khol 6221 9 669 11 9
I 48 Stov 4659 10 0 17 36
ZF]| Perry 4498 11 0 42 39
(7= Rumsfield 4305 12 0 138 46
F AR Milosevic 4128 13 g 16 5
¥ fl Schroed 3917 14 0 13 8
B FAEIE Greenspan 3747 15 0 25 ACADEMIA SINIER



ah Singapore

L » Note that Singapore

B

i data covers a much
Pk shorter time and
%\Yﬁiﬁﬁéﬁ Milosevic (Serbia Politician) hence | S more

T Rice (US Secretary of State, Female) “y
, sensitive to current
RIdER O’Neil (US Basketball player)

g ol events
i
+I5F  (King Carlos of Spain)
T By
Tﬁﬁ:’ﬁﬁ (Greenspan)
R a% Iverson (US Basketball player)
T Fox (Mexican President)
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Summary

]
o

« Comparable corpora provides a way to do
global comparative study of transliterated
terms among different Chinese speaking
societies.

e Domain and contextual information iIs
generally very effective for identifying
transliteration variants,

e However, place name is a domain where
native and transliterated names cannot be
differentiated by contextual collocation
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Conclusion

]
o

o This first attempt towards research on ‘corpus-aided
armchair sociolinguistics’ is only partially successful

— Fillmore invented the term ‘corpus-aided armchair
linguistics’ in 1992, at the beginning of the field of corpus
linguistics

o Yet Promising. With more than 800 transliteration
variants identified to attest contrastive use among
different Chinese speaking communities and
Gigaword Corpus to give contextual information.

ACADEMIA SINICA
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