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Abstract

Since 1995, the Language Information Sciences Research Centre of the City University of
Hong Kong has developed a synchronous corpus of Chinese which draws textural data
every 4 days at the same time from the news media of Beijing, Hong Kong, Macau,
Shanghai, Singapore and Taiwan. It provides a scientific and unique WINDOW approach
regarding the Chinese language as used by different Chinese speech communities, and
reveals interesting and critical variations in the Chinese language that are increasingly
important for IR and NLP. As of June 2001, the database has 80 million characters and a
dictionary of over 49 thousand basic word types. This presentation discusses the conception
and design of this unique database and the results obtained, as well as the many applications
arising from 1t in, for example, mobile computing, search engine development,
segmentation and parsing. 2
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LIVAC

Year Character Word
FAn 00O O

1 10.1M 0.12M

2 11.0M 0.13M

3 11.1M 0.13M

4 11.5M 0.13M

5 20.7"M 0.23M

6 (up to Jun 2001) 13.5M 0.18M
Total [ [ 80.2M 0.49M

LIVAC-Others
Total [ [ 6.5M 0.08M




LIVAC Synchronous Corpus 1:0 O ¥}0
http://www.rcl.cityu.edu.hk/livac/index.htm
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Lexical Entries in Major Collections of&
Chinese Words

%EEIDDMODO &
i SR =

Total #Et

geE (CIYUAN) 1931 65,555
e i (CIYUAN) 1939 38, 074
B (XTANHAN) 50, 333
at g (CIHAT) 127,841

LIVAC HEIRF a8 klJ# (1995-2001) 490, 000+
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Overlap: All Words
WO &0 . 800
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Overlap: Top 5000 Words
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Token Distribution of Top 40,000 Words by Word Length:
000 &0 : &% 40,0000
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LIVAC &0 0O B0 1.0 ik

(1995--1996)

HK MC T™W SG SH Total

HEN HEN HEN HEERN HEN HEN
(1) Character Tokens 1 L] | .60M | 1.81 M | 1.40M | 0.82M | 1.I5M |6.78 M
(2) Character Types [ [ 4.4k 4.4k 4.2k 3.6k 43k 55k
(3) Word Tokens [ [ 095SM | 1.06 M | 0.82M | 0.48M | 0.6OM |3.99M
(4) Word Types [ [ 429k | 487k | 375k | 25.6k | 450k |107.8k
(5) Ave. char. per word 1.69 1.72 1.72 1.70 1. 67 1.70

Jo? 000
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Top 10 Four-Character Words (V-
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Four-Character Words 1n Japanese & Chinese

3R P A
1 Juog 11 HREpEEN
2 Juog 12| Dot
3 HENRERN 13 ot
4 HENRERN 14| Dot
5 HENRERN 15 ot
6 HENRERN l6 | Lo
I Juog 17 ot
3 HENRERN 1| ot
9 HENRERN 19 Dot
10 | ODOUUnh 20 Oun

20
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Distribution of Chinese Lexicon

N
7]
1995 -- 1998
% HK |[MC | TW | SG | SH | BJ | Total

oo o0 (00 (ogg (oo (o0 00
Personal (L ) 128 | 16.7 | 14.1 | 154 | 13.7 | 16.2 | 23.2

Geog. (0 0O) 84 |10.1| 74 | 7.5 | 104|105 11.9
Others(OD O ODO) 42 | 56 | 45| 51 | 49| 39 6.4
Sub-total 25.4132.4|26.0| 28.0 {29.0|30.6| 41.5
Non-Proper Nouns

74.6 | 67.6 | 74.0 | 72.0 | 71.0 | 69.5 | 58.5

@oo)
0.24M

Total (L1 L)
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Locus Classicus H (1)

Chaucerian e Parisian
Shakespearean * Bostonian

Ocam’s razor e Bohemian
Sophie’s choice e Venice of the East

King of France problem
Shanghai-ed
China’s New York
His Falklands

His Malvenas

Gettysberg address

* (Remember the) Alamo
e Malthusian

 Monroe doctrine

* Trojan horse
* QOecdipal complex

24



2 AFEO HE: http://www.rcl.cityu.edu.hk/livac/roster
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LIVAC et

synchronous Corpus

Chingse News Media Celebrity Roster 2000
1. BACKEGROUND

Since Iuly 1995, the Language [nformaton Sciences Research Centre of
the City University of Hong Eong has been working continuously on the
LIVAC (Linguistice WVariaton in  Chinese Speech Communities)
gynchronous corpus. The corpuz = based on mewe media materials
collected regularly from =iz Chinese-speaking communiises, namely Hoag
Kong, Singapare, Tawan, Beifing, Shanghai, and Macau. Up o now, the
corpis contame ower TD million Chinsse charactsrs and over 400,000
words, and ig =il expanding. isrested pariies are weloome o browss our
LIV AC bomepage at hitp:fwww roloibvu adu hkfvac,

2. BI-WEEELY CELEERITY ROSTER

The bi-weskly "Celebrity Eoster”, first launched in Janwary 2001, is a
product of the LIVAC progct. I iz an index of the fop 20 celebrities
according o media exposure in the Chiness newspapers of Beijing, Hong
Fong and Taiwan, compiled every two wesks and updated on the Last
Saturdaws. The index reflects the communal differences in the cnentation
of mews reporls and the hottest bopics in politics, economy, sports, and
enbertainment in the thees mapes Chiness communities. [ should be a
wgeful reference source for anyone, from specialists 1o students, interested
in Chinese current affairs and in the culural and lingudstc development of

T chifif s = 200090 5 0 88
1. fhE

Ey S PR O B E AR B Ech (o Y T e = 0005
#FW-E A, SLlECER S U MR TLIVACHERSEE
A, EffhE EEEEEI AN 100SETH BES RES L - SEER
E£FR o - &8 - JLF - B - #iMESEE ERTIRET
M (rEOREEL o AEERT T LR E AR R - RS R
SHRENHEERY B ST EERE N  BHNTES
AHEETI0EESE - 045 EE O OETEROd - R
0 H hnpefeww claityuedu hklivac 57 i A TLIVAC H B HE
W, B Re .

2. W R

EehLEHD0F—RMEEFME  SRENEE - oM - 1L
T = Shitr = S MAERR O+ S BRI Eh B S i AT
FAN A o ot PR AR MR R iR — ) NS B MR BN - B E
TN R ) RERE = MRS ESGE - R TR A S R R
HU[ o 2 = b & 4 BT EAREIRREE ) - AT R SHEIR0S - i
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R-Hb 44 A B (2001/09/25 - 2001/10/08)
B = N

‘ /[N George W. Bush /"7 George W, Bush /LR Jiang Zemin

g 5 Micheel lordan % SEHLeeTaoghui A Boa Milutnovie
= E 2% Tung Chee-hwa 8¢ Lien Chan % Zhu Rongji

d CE ik EEER S FELiex
=_ (722 Donald H. Rumsfeld SR L Langing %
B =5 Cecilia Cheung * i Colin Powell % 3 Li Bai *
I = Wichacl Owen % 2B BT Jennifer Lopez % #4557 Hu Jintao
Wocosomr  EENCHSHERGIIN] 7 0o Ocr
m SIS Tsang Yam-pui FE{EFE Lin Hsin-i * _

O: W&BE [+ | 00 Fr0O AR B,
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R-Hb 44 A B (2001/09/25 - 2001/10/08)

IBK] 5= Po Wing Kam, Theresa ¥ | 7752 55 John Asheroft

Z27g Kofl Annan *
" T HER Sven Goran Eriksson % FFET Lin Feng-cheng

B =5 Li Tie % 2% % Guo Jia-hung *
&f/[\ZF Deng Xiaoping *
I8 255 Kelly Chen *

E Bi57T David Seaman 3k PE 1] Madonna | E@iR Ding Guangen

JER) IR il Genvei 36 5 Lyon Jung % T Wang Yingfan *
@ TEFayeWong ¥ HOHE LinRueyou 0% BuHe *
BEfE DuBmgzo ¥ AFAEShb Mingtch ¥ T Pinc fiewn
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Celebrity Roster 4 A F5

Common for all 3 places

|||‘E i

|‘“F||I|||I||||Nl

s 'IIHIII |. |‘
\

.

—H B RN
USA 30 6. 2 X F(Lee Wen-ho )
1. MO /R0 (Clinton)
2. %0 /=0 (Gore) Mainland China ' [5
3. N RN T /A A 7. 11L& K (Jiang Zemin)
(G. W. Bush) 8. 2k 4% #(Zhu Rongji)

4, R B 230
(Elian)
5. U U (Rubin) 10. 2°F (Li Ping)

9. 1% 7 /& (Cheng Kejie)
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Celebrity Roster 4 A F5

Common for all 3 places

—H B RN
Korea (0 [ Taiwan &0
11. 4 1F H (Kim Jong-il) [KOR] 15. 2220 (Lee Teng-hui) [TW]
12. 4 K (Kim Dae-jung) [KOR] 16. O 750 (Annette Lu Hsiu-lien)
[TW]
Russia 0 &t Japan H A&

13. ¥ 5%/t 5 (Putin) [Russia] 17. /IO = (Keizo Obuchi) [JP]

14. 0 AIO0/000 (Yeltsin)

[Russia] Hong Kong & #

18. FE &0 (C H Tung) [HK] 5,
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Overall Lexical Growth

X

H4

(for 5 major locations)

(A0 EZH0O)
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Comparison of Proper Nouns (3 yrs) =

0B 40 kO (Z4)
Y

BFF

EI!FII

Location [ [ 0
Hong Kong [ LI 25.4
Macau [ [ 32.4
Taiwan [ [ 26.0
Singapore [ O [ 28.0
Shanghai [ [ 29.0
Beijing [ [ 30.5
TV HK) O OO0 (&) 17.5

Examples of Proper Nouns 0 A £ 0 t3E

(1) Personal names A #4;

(2) Geographical names #44;

(3) Organizational names 0 O £, brands i 1, ... .,

L




Attrition/Growth of Proper Noun )
1240 #0115

1. Average 1%

% Attrition Growth Attrition Growth
% il % 0

Y1-Y2 Y1-Y2 Y2-Y3 Y2-Y3
Pers. A\ # 76 79.2 76.2 77.5
Geog. #1%4 58.2 61.5 60.3 59.8
Org. 00 # 60.5 66.9 66.1 66.3
Others Hfih 36 36.5 55.9 36.7

Total U [ 100 100 100 100
35
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Attrition/Growth of Proper Nouns =
1440 30 174

2. Hong Kong & &

Attrition Growth Attrition Growth
% ISR idn SR Al
Y1-Y2 Y1-Y2 Y2-Y3 Y2-Y3
Pers. \ % 77.5 77 .1 77.1 78
Geog. #1144 59.5 59.3 60.6 59
Org. 00O # 51.1 61 58.8 61

Others HAlh  34.6 35.2 34.7 35.1
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Attrition/Growth of Proper Nouns -
1240 350 [TE 5

3. Shanghai [ if

% Attrition Growth Attrition Growth
% i % #40

Y1-Y2 Y1-Y2 Y2-Y3 Y2-Y3
Pers. A% 86.2 89.8 84.6 85.7
Geog. H1 %, 56.8 62.9 60.9 59.1
Org. 00O # 68.8 70.6 68.4 66.3

Others H:Ath 34.3 40.8 35.1 37.2
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Shanghai and HK Compared—Who Leads'

R0 FE— ?
Attrition L] [1 | Growth L[] [
Pers. N [ [] L1 [ L] [
Geog. N L [ L1 [ L1 [
Org. N U [ [ [1 [ (1 [

38




Entropy (J&)

()=~ (x)log2 (x)

il (X)

symbol type, character type, or word type
(7. O BRI
X= thesetofx;
(A x, FUEE)
V(X) = the set of all x; in the corpus
(O BlO A x, BUEE)

where x; =

S
S
=E
BF
i
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Summary of New Developments

by Rank
Pers. N SH>HK >8G>BJ>TW
Geog. N SH > BJ>HK >TW > SG
Org. N SH>HK >8SG>BJ>TW

41
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EIE] Entropy Graph of Proper Nouns [0 H 240 4
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(@] o o o o (@] (@] (@] (@] (@] o
(@] o o o o (@] (@] (@] (@] (@] o o o o o o o o
(@) (@) (@) (@] (@] (@] (@] (@] (@] o o o o o o o o
(@] (@] (@] (@] (@] (@] (@] (@]
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Graphemic Entropy of Alphabets and Characters
00 F A

a e n
Language [ []
FAF I
French L] [ 3.98
Italian U] U] O] [ 4.00
Spanish [ [ [] [ 4.01
English [ [ 4.03
Russian [ [ 4.35
Chinese [ [J 9.65 (10.25 — 9.59)

Source: Feng (1989) and Liu et al (1987) 44
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Maximum Entropy & KX 1

H_ , maximum entropy, is defined as:

H_=log,n

where n = number of all elements (symbols,
character types, or word types) in

the system

45



EIE] Entropy Graph of Proper Nouns O H 440 4

Entrop
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Replot of the Entropy Graph 1n log, scale

18
16 l//

14 ‘/////'

12

10 —— Entropy of
/ ProperNouns

8

/// — b M ax

6 // Entropy)

4

Entrop
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Entropy Graph for Organizational Names (in log, scale)
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[1 [ Concluding Remarks
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1.

Chinese language shows
important local characteristics

Rapid IT development brings
new challenges to Chinese
NLP...

Simple raw text corpus shows
inadequacies

Balanced corpus has
limitations

Synchronous corpus can
provide extra crucial benefits
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