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Abstract

Similar to other languages such as English, Spanish and Arabic, Chinese is used
by a large number of speakers in distinct speech communities which, despite sharing
the unity of language, vary in interesting ways, and a systematic study of such
linguistic variation is invaluable to appreciate the diversity and richness of the
underlying cultures. This paper describes Project LIVAC (Linguistic Variation in
Chinese Communities), which focuses on the development of a Chinese corpus, based
on data taken concurrently at regular intervals from multiple Chinese speech
communities. The resulting database and computerized concordance from the
approximately 20 million word corpus with uniform time reference points extending
across two years enable linguists and social scientists to undertake meaningful quali-
tative and quantitative comparative analysis of the development of linguistic and
cultural variation. To facilitate these studies, a framework for integrating the corpus
with specific corpus analysis applications is proposed. Based on this framework, a
prototype retrieval system, which supports longitudinal studies on word and concept
distribution, as well as lexical and other linguistic variation, is designed and imple-
mented.

1. Introduction

The Chinese language, with the largest number of native speakers and users in the world,
is generally assumed to enjoy a high degree of uniformity, even though the users of the
language recognize important internal variations. Comparative studies of language
variation in different Chinese communities are invaluable for the specific investigation
of the increasingly apparent language innovation and differential longitudinal devel-
opment regarding the use of the Chinese language in major Chinese speech communities,
and for the study of language variation in space and time in general. In the case of
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Mandarin based written Chinese, it has been demonstrated that the use of on-line corpora
in linguistic studies allows linguists to access information about its lexical or structural
features in order to investigate their distribution properties [Chen et al. 1993]. To
undertake a systematic comparative study of linguistic norms and variation in different
Chinese speech communities, it is necessary to build up a synchronous Chinese corpus
that goes beyond traditional collection and taxonomy of lexical items from one single
community. It is important to support more specific efforts such as:

1. variation studies on where and how a linguistic innovation spreads to adjacent areas
[T'sou 1989];

2. studies on differential longitudinal developments in different communities [Chen
1984, Tse 1986, T'sou 1989];

3. lexical studies involving importation and substitution of new lexical elements and
semantic relexification [T'sou et al. 1990] in specific domains, such as science and
technology, business and finance, law and politics, or in the language as a whole;

4. other research endeavours in social sciences, such as sociology, political science and
mass communication, based on content analysis of synchronous and homeothematic
data [T'sou et al. 1990].

To carry out the above mentioned linguistic studies, a large amount of textual
material must be collected from various sources in different Chinese speech communities
to form a text corpus. While several Chinese text corpora have been available for con-
sultation, each contains only data pertaining to a single specific Chinese speech
community, such as Mainland China [17, 18], Taiwan [CKIP 1993] or Hong Kong [16].
There was no single synchronized text corpus from different Chinese speech
communities until the present corpus described here came into existence.

It may be noted that while one text corpus can support many different kinds of
linguistic studies (called corpus applications), different forms of word concordance and
different procedures for corpus analysis must be developed for each different corpus
application. To facilitate the development of such corpus applications, we propose a
- framework for integrating the text corpus with a specific corpus application to generate
a word concordance, which can be queried by a linguist or social scientist in conducting
research.

2. A Framework for Corpus Application Development

Our framework, as shown in Fig. 1, is based on the process of data modeling [Sanders
1995], which has been well developed in the field of database design. For a given corpus
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application, the responsible linguist specifies the data requirements of the related
linguistic study. The application developer formalizes these data requirements with the
conceptual modeling tool of the entity relationship (ER) diagram [Chen 1976]. The
application developer may or may not be the same person as the linguist. The ER diagram
is then mapped to a relational data model, which can be easily implemented using an
existing Database Management System (DBMS).

Application Texts
Requirements
Conceptual 2
Data Model M{frk up
(ER Model) exts

\/

Word Concordance
(Relational Model)

Query and
Retrieval System

Figure 1 A Framework for Corpus Application Development

The original text corpus is transformed by marking up text strings in the corpus
according to some predetermined linguistic criteria. Depending on the nature of the
corpus application, this mark-up process can be carried out by a computer or by human
operators. Furthermore, a mark-up language is used to facilitate the transformation
between the source text structure and the specific data structure of the word concordance,
and to automate the linkage between these two information bases.

Finally, the mark-up text is processed according to the conceptual data model to
produce a word concordance, in the form of a relational database, for the specific
application. This relational database, together with the capabilities provided by the
mark-up language processor, can be queried by end-users for the purpose of the intended
research.

3. Description of the LIVAC Corpus and its Database

LIVAC (for LInguistic VAriation in Chinese communities), which began in 1993, is a
major linguistic research project undertaken by the Language Information Sciences
Research Centre (LISRC) at the City University of Hong Kong. One major objective of
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this project is to construct, over an extended period, a unique 20 million character corpus
drawn from the language of different Chinese speech communities, coordinated with
uniform calendar reference points. Additionally, it will be developed into an integrated,
user-friendly environment for knowledge exploration of the constructed corpus by
linguists and social scientists.

In order to achieve the above objective, the LIVAC System is designed as an
integrated environment, which includes a Corpus Subsystem and a Database Subsystem.
The Database Subsystem is developed on top of a commercial Relational DBMS. Users
can interact with the Database Subsystem using the industrial-standard database query
language SQL. The two subsystems can be cross-referenced using custom-made utilities
developed by the LIVAC project team.

3.1 The LIVAC Corpus and its Present Status

In order to meet the above mentioned objective of Project LIVAC, data are collected
synchronously, once every four days, from five major newspapers published in Hong
Kong, Macau, Shanghai, Singapore and Taiwan. Table 1 provides details of the syn-
chronous texts which were collected from these five locations from July 1995 to June
1996. The contents of these texts typically include the editorial, and all the articles on the
front page, international and local news pages, as well as features and reviews. The
quantity of the text data collected per newspaper per day is targeted to be around twenty
thousand Chinese characters, so sometimes minor feature stories have been omitted when
the data available has exceeded this target. But there have also been instances where this
target has not been reached.

Table 1. Data collected synchronously from July 1995 to June 1996 for five Chinese
! speech communities

Region Newspaper No. of Days
Hong Kong Bf £} 91
Macau ¥ 15 R 91
Taiwan t o g 3R 90
Shanghai 3 R 8% 3k 91
Singapore B A F R 90
Total 453

Total Number of Characters: 8.3 million



A Synchronous Chinese Language Corpus 95

Data collection from multiple locations is a non-trivial task. In the early stages of
this project, data, in the form of electronic text files, were delivered to LISRC by email
via the Internet, or by regular mail. This not only caused a time delay, but has also
resulted in a loss of data as can be seen in Table 1. More recently, because of the rapid
development of the World-Wide-Web (WWW), we have been able to down-load many
of our needed newspaper articles from the Web.

Upon receipt of the initial data, the tasks of code unification (involving the Big-5
code and the GB code), text formatting and word segmentation are conducted to produce
a corpus of verified text. Code unification is needed to convert all the texts in GB code
into the standard Big-5 code for further processing. Because conversion from GB code to
Big-5 code is a one-to-many mapping, human operators are needed to correct errors at the
word level after the computerized code conversion. This latter operation by human
operators is further assisted by in-house software developed by the programming staff of
Project LIVAC.

Because there is more than one standard for segmenting Chinese text, our seg-
mentation process for the verified text takes as a starting point the national standard
GB13715 published in the PRC. Extensive enhancement of the GB13715 standard is
necessary because GB13715 is syntax-based and is designed to be applicable to seg-
mentation of common words while words of particular interest to LIVAC are usually
conceptual or semantic-based. New segmentation rules were needed to satisfy the
requirements of LIVAC, and the word segmentation rules used in LIVAC will be pub-
lished separately. Furthermore, in order to accommodate users who might prefer a
different segmentation standard, the texts in our corpus exist in two versions: the original
version (without segmentation) and the verified version (after segmentation according to
the enhanced GB13715 or GB13715e [LIVAC 1997] ).

3.2 The LIVAC Database

The major research problems that motivate the development of the LIVAC corpus are
longitudinal and comparative studies on the quantitative and qualitative aspects of word
frequency distribution and developments in lexical variation of modern Chinese. We are
specifically interested in those words which have come into the Chinese language since
the major language reform efforts of the May Fourth Movement of 1919. We call this set
of words New Concept Words (abbreviated as NC Words below), in contrast to other
Chinese words that may be called common words.

In order to study (1) the structure and formation of these NC Words, (2) the origin
of lexical innovation, and (3) the spread of NC Words to adjacent regions, a classification
scheme is introduced to capture the essential features of an NC Word, which are useful
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for these research purposes.

This classification scheme, when applied to an NC Word, consists of three
orthogonal dimensions as follows:

1. What is the source of the NC Word? The possible sources include foreign languages,
classical Chinese, dialects, and new formation. Words from each source are further
classified into different types according to the ways in which they are formed.
Details of this classification criterion are shown in Fig. 2.

2. Is the NC Word abbreviated?

3. What object class does the NC Word belong to? This criterion is reserved for
researchers who are interested in specific classes of NC Words, e.g., person names,
places, organizations etc.

An ER diagram is employed to specify what features are relevant to the study of
lexical variation [T'sou 1995, LIVAC 1997] of the set of NC Words. We have identified
three basic entities, whose attributes are defined below:

NEWS(MEDIA,NEWS_ORG,DATE,SERIAL# HEADLINES,REGION,INT_CODE)
WORD (WORD,FREQ_COUNT)
NC_WORD (NC_WORD,PINYIN,ENGLISH_EQ,TYPE,ABBREVIATION,OBJECT)

Fig. 3 shows the entity relationship diagram (attributes excluded) for this
application, and the meanings of each entity type are explained below.

Type of a word ----- - Foreign ------; - Phonetic (P) e.g. 1H 57,7038 #% [ FE AL
Origin --- Semantic (S) e.g. A FLYREE, R, EE

t-- Translation (T) e.g. 25,545 E iR, B EH
--- Hybrid (H) e.g. M 2KiEAE, ZE ]

--- Blend (B) e.g. MR, {E 445,65 5

--- Ideographic (I) e.g. IBM, UFO,H &

--- Classical Derivative (C) e.g. F¥&,/\F J &=

t-- Dialect Origin (D) e.g. HEE, R, %7K

--- New Formation (N) e.g. 7RIVEE4:, LI TF48, &4
L-- Others (O)

Figure 2 Classification of an NC Word according to its source
and formation rule
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Each NEWS entity identifies a piece of news stored in the corpus. This piece of
news may be a newspaper article or, additionally, a television or a radio script. This
information is stored in the attribute MEDIA. Where and when this piece of news was
published or broadcast are stored in the attributes NEWS_ORG and DATE, respectively.
SERIAL# is used to distinguish between different pieces of news from the same news
organization on the same date. The title of the news item is stored in the attribute TITLE
while the speech community in which this piece of news was written is kept in the
attribute REGION. Since these electronic news files are collected from different sources
using different internal codes (e.g. GB, Big-5, etc.), it is necessary to retain information
of their internal codes in order to allow different codes to be unified before further pro-
cessing takes place, or to be traced back to the original words if necessary. The attribute
INT_CODE is included for this purpose. It should be noted that GB code is usually
associated with text printed in simplified Chinese characters while Big-5 code is asso-
ciated with traditional Chinese characters.

NEWS

NC_WORD

Figure 3 The ER Diagram for the NC Word Application

Each instance of the NEWS entity consists of a series of words. Each word is made
up of one or more Chinese characters. The word frequencies from different regions are
produced for comparative study of relative word usage as a function of different Chinese
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speech communities. The WORD entity is used to record each distinct word (with the
attribute WORD) and its frequency count (with the attribute FREQ_COUNT) with
respect to an instance of NEWS.

The entity NC_WORD is a subclass of the entity WORD. This entity has attributes
regarding the properties of an NC Word, including its pinyin romanization (with the
attribute PINYIN) and its English equivalent (with the attribute ENGLISH_EQ). An NC
Word is classified according to the three classification criteria discussed above, namely,
the type of NC Word (with the attribute TYPE), its abbreviation (with the attribute
ABBREVIATION), and its object class (with the attribute OBJECT). The NC_WORD
entity will be the basis for conducting sociolinguistic study of lexical importation,
innovation and variation in the Chinese language [T'sou 1975, 1993].

3.3 From the LIVAC Corpus to the LIVAC Database

News data are collected and stored in their original form and in a segmented form within
the LIVAC Corpus, but the information needed by the LIVAC Database must be
extracted from each text in the LIVAC Corpus to fill up the attribute values of the LIVAC
Database. It is necessary to set up a link to automate data extraction, transformation and
reference between these two information data bases.

After the tasks of internal code unification, text formatting, and word segmentation
are completed, the next processing step is for the linguist to directly mark up each text on
the screen. The main purpose of this mark-up operation is to identify the NC Words in a
text. Furthermore, since the original text does not include any information about the text
structure, additional markers will be manually added to facilitate automated extraction of
information from the text to fill the attribute values of the database.

Figures 4-6 below show three consecutive versions of the same news article that are
available from the LIVAC corpus.

KRB ERTT R R L @

B B BIR R ATRIR H 255K » SR FTBUTEE YRR R IR ARIR » A
TIEFSEERE » —RBIR AN R ARERRE R REK » ABHEFTREET R REH - i
PR BB AT e RiAR P T B RTRE TR A - R SRIRSHE T -

Figure 4 A news article in its original form
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<HBE><&8BE><@><B><BE> <Eqk> @

<fEE><H>S<H><F><BE><W><RBlfE>< Eﬁ><§§§§> < BEFY >
<BF><BE><E><Ui> <io<F><BR><W><BEMN >< KFE> »
<RTi> <P R ><Efl><HRE> ' <—><EL><BE>S<KFI><HE > <Al>
<HBS< B o< KABA < Bo<ES>S<TES<ES>S<TA>S<BR><HFH> -
< HA > < B > < BT > < 156§ > < #F1 > < HAET > < 7#ll > < 1780 > < H > < #Hf >
<BERNE> < ><EH><HF><ZWET > -

Figure 5 The news article of figure 4 after word segmentation

<R p><#Bpo<@i><EB><BFE><Efhk>@
<fEZE><H><H><B><BEEpO<H><BE><H@RZ><BE> >
<EIERFh> <BE > <E> <> <> <FE> <HBE px> <8 > < JEFEFT h>
<KE> > <RI ><BA ><BE><RE> » < —> <4 > < BEAFIEE s>
<Hl><FB><B>< KRS s> » <f@> <> <AJE> <FE><FA>< K >
<EH > - <HR > <HBRKBATF h> <18 > < &FF px> < HAl > < 5#l > <178 >
<H><#ifis><BEATp> > <HF > <®hH> <BE> <ZWET > °

Figure 6 The news article of figure 5 after mark-up

After the mark-up operation is completed, the resulting text is processed by a
computer program, which scans the tagged text to extract information to fill the attribute
values of the database directly or to perform additional computations (e.g., frequency
count) for derived attribute values. Note that the classification and the English equivalent
(i.e., meaning) of each new entry of an NC Word must be explicitly assigned by a
linguist. We have found that this is the most costly and labor-intensive operation of the
whole project. The resulting database can be queried by a linguist for various purposes
related to the problem of lexical variation in Chinese. :

4. Content Analysis of Synchronous and Homeothematic Data in LIVAC

Because of the synchronous nature of the data, LIVAC provides a unique means of
making a systematic cross-community comparison of written Chinese not plausible in the
past. For example, the two news articles shown in Table 2 appeared separately in a Hong
Kong and a Singapore newspaper on July 4, 1995. Both articles reported the same event
of conflict between Egypt and Sudan following an assassination attempt on the life of
Egyptian President Mubarak in Ethiopia. However, not only was the choice of words
different, but the thrust and focus of the message also differed. These synchronous and
homeothematic data can provide not only a good basis for comparative lexical studies in
different Chinese speech communities, but also can enable researchers to conduct sub-
stantive stylistic and content analyses in social science research.
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Table 2. Two pieces of synchronous and homeothematic news

b BT EIR R ARG H
BFIR > FRITBUT R E Y
TSR K ROTERETI KR » SR
HHGEERE - —BIREAF]
HFRARBER TG 18R
AJREFER AR IR - iR
K BT fa R FT H A SRE TR
HigieEhs - HEI% 5
FREEET -

Region Hong Kong Singapore
Date 4/7/95 4/7/95
Title SREpx> <EffTpx> <@i> <B>|<HREpx> <@Ffpx> <BfR> <BiR> o <BiF>
(with mark-up) |<Bif%> <Efk> @ <—fBEIR> @ '
Original Text P& #FIHERIFREL@ REERFIAARER - P —REIRe

IR AR A R ZE M L B A
BOHRERE  RBAIRRS IR R A SRR
& WP MANE - FEH > SRFHES
R R BERRIRFLETHID - ERUIENR
FIRRRIFEREFIAIK - B - R AERE
s CHEEHFATTARIA - BB A
EFE - " FREEHFTAREEGHE
TTRE - BERAK-4TihsE08  FHTURBEN. 3
EERERL - (BEL)

Content
(with mark-up)

<fEE> <Bl> Sif> <Fl> ER
px> <HI> <BfF> <H#R> <F
iR> 0 <ERFIHEUTh> <EE> <3
> <Yl <> <> <R Epx>
<HJ> <fEEETTh> K> @ <&
> <H> &> <ERiE> <
—> <> <BIEAKFIERs> <
al> B> <B> <KHRA

$> 0 <fE> <fE> <HJHE> <fE> <
TA> <HgH> <EIF> - <>
SRR BUTh> <FEfE> <FFfpx>
<HH> <RED> <fTHD> <H> <
s> <BERTIpn> » <HE>
<E75> <BfF> <THET> -

<H> <R FEfEGh> BERpn> <> <JR%E
LT px> <> <> SR> <> <B4
> <fh> o SBRFpx> <Hl> <Efflpx> <HI> <

Biff> FEAS> <BER> <RE> - <P <

AJRE> <—fREIHE> - <HEH> » <Effipx> <1
=> <HIR> <R Epx> <B> <F> <> <
RIS B> <HD> © <B> <> <UTET> <
> <Fl> dRREpx> <#> <EFERh> <7k
> o <P <F> <> SRFpx> <TE> <HRE
s> <BES T <GS B> <BRFpx> <tk
> <> < A> <> B> <HfD> <> <
F> <HP> 7 <HERS <B> <E> <ERSY
ANREs> <fF> <E#> B> <KE> 0 <

RS <AK-47 ix> <fE#EMEs> 0 GHIT> <8
Efipn> » <H> <ES> <F> <@ 1> (<
F&Fithx>)

S. LIVAC and Comparative Studies on Lexical Variation in Chinese

The material in LIVAC allows for a wide range of comparative studies on linguistic
variation in Chinese. Some of the results of such comparative studies have been reported
[T'sou 1993, 1995, 1996] and will be integrated with others in a future publication
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[LIVAC 1997]. It is interesting to note other variations, such as the textual characteristics

of newspapers in the different Chinese speech communities, in terms of the range of
Chinese characters and words used, and differences in the nature of the language. For
example, statistics concerning Chinese characters used in Hong Kong and Singapore,
directly derived from the LIVAC corpus, offer an interesting comparison, especially in
contrast to statistics concerning Taiwan extracted from the 1993 technical reports on the
Academia Sinica corpus [CKIP 1993].

(a) According to the data available (see Table 3), the number of distinct Chinese char-
acters used as a function of the percentage of corpus coverage is greatest in Taiwan,
followed by Hong Kong, and then by Singapore. The gap between each consecutive
pair is about 20%, and this number increases with the percentage of corpus coverage.
These differences reflect the relative status and role of the Chinese language in the
three communities: Taiwan is almost exclusively a mono-lingual Chinese speech
community; Hong Kong is perhaps basically a mono-lingual society, though there is
an unusual overlapping diglossic English-Chinese speech community as well [T'sou
1993]; and in Singapore, Chinese, being the language promoted by the government
in a bilingual (but traditionally English dominant) setting, is used in a more basic
form in news coverage [T'sou 1996]. It is interesting to note that the one thousand
highest frequency characters in each location have more than 90% coverage of all the
characters used in the media. While this may be true of characters, the same cannot
be said of lexical items (see below and [T'sou 1995, 1996]).

Table 3. Corpus coverage vs. the number of high frequency characters

No. of High Frequency Words
Corpus Coverage Singapore Hong Kong Taiwan

10% ) 10 12
20% 27 32 37
30% 54 64 71
40% 93 108 118
50% 144 168 179
60% 214 250 266
70% 318 373 395
80% 484 560 594
90% 792 911 983
100% 3613 4348 5666

(b) Some interesting trends can be observed on the range of Chinese words used in
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different communities while noting that Chinese words might have resulted from
different segmentation processes. Generally speaking, the segmentation rules adopted by
LIVAC have resulted in finer granules of words. Thus, the 42,689 distinct words in
LIVAC, for its entire Hong Kong corpus, is much smaller than that of the Academia
Sinica 93 corpus, which reported 42,686 words having a frequency of occurrence of 3 or
higher in its corpus. Therefore, it is interesting to note that, for a corpus coverage of 30%
to 90%, the number of Chinese words used in Hong Kong exceeds that used in Taiwan,
and that Taiwan uses a much wider repertoire of words.

Table 4. Corpus coverage vs. the number of high frequency words

No. of High Frequency Words

Corpus Coverage Singapore Hong Kong . Taiwan
10% 5 8 10
20% 24 33 35
30% 64 85 82
40% 144 188 178
50% 295 387 370
60% 566 774 925
70% 1075 1513 1331
80% 2113 3075 2447
90% 5043 7477 5005
100% 24967 42689 42686+

6. Conclusion

It is not surprising that the assumed uniformity of the Chinese language is open to
question, given the size of the speech communities which use the language. The details
on linguistic variations which have been uncovered are useful for a full understanding
and appreciation of the Chinese language. Other trends are being explored following the
successful implementation and application of segmentation efforts, and will be the sub-
ject of detailed study in the future. Additional development of automatic programs to
identify homeothematic news stories in a synchronous time frame will make possible
other studies based on content analysis, which could shed light on the rich cultural and
social fabric to be found in individual Chinese speech communities.
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