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Abstract

Chinese is written in two forms: Simplified Chinese
(8C), used m the PRC and Singapore, and
Traditional Chinese (TC), used m Taiwan, Hong
Kong, and elsewhere. A common fallacy is that there
1s a straightforward correspondence berween the two
systems, and that conversion between them merely
requires mapping from one character set to another.
In fact. there are major differences between the
systemns on various levels: character sets, encoding
methods, orthography, vocabulary, and even
semanlics.

With the growing importance of East Asia,
localization and translation companies face an urgent
need to convert between SC and TC, but must
contend with such obstacles as the lack of knowledge
to develop good conversion tools, no access w high
quahity dictionary data, and the high cost of manual
CONVErsion.

In 1996, the CJK Dictionary Publishing Society

launched a project to investigate these 1ssues in-depth,

and e build a comprehensive database whose goal i1s
1o enable conversion software to achieve near 100%
accuracy. The CDPS has collaborated with Basis
Technology in developing the sophisticated
segmentation technology required to achieve this.

This paper explains the complex issues involved,
and shows how tus technology can sigmificantly
reduce the time and costs of Chinese localization and
translation projects.

Jouni Kerman
Chief of Software Development

CJK Dictionary Publishing Society

1 Introduction

1.1 Simplified and Traditional Chinese

The term Simplified Chinese (5C) typically refers 10 a

Chinese text that meets the following conditions:

I

Character forms: SC must be written with the
simplified character forms (unless no simplified form
exists).

Character Sets: SC normally uses the GB 2312-80
character set, or its expanded version called GBK.
Encoding: SC normally consists of GB 2312-80 text
encaded in EUC-CN, or in HZ used for Intemet data
transmission.

Vocabulary: Choice of vocabulary follows the usage in
mainland China.

Simularly, the term Traditional Chinese (TC) typically

refers 1o a Chinese 1ext that meets the following conditions:

1.

Character forms: TC must be written with the
traditional characler forms.

Character Sets: TC nomally uses the Big Five
character set.

Encoding: TC is normally encoded in Big Five.
Vecabulary: Choice of vocabulary follows the usage in
Taiwan or Hong Kong.

Only the first of these is a necessary condition.

“Sumplified” Chinese, by definition, cannot be written with
the traditional character forms, except in those cases where a
traditional form has no corresponding smmplified form.
Smilarly, “Traditional” Chinese must not be wnitten in the
simplified forms, with some minor exceptions, such as in
Certain proper nouns.
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There 1s also some variation in vocabulary usage
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Taiwanese texts, for example, mav include some PRC-style
vocabulary, while Singaporean texts mav  follow
Taiwanese-style, rather than PRC-style, computer
ieminology. Nevertheless, on the whole, the terms
Somplified Chinese and Traditional Chinese are used as
defined above.

1.2 The Nature of the Problem

The forms of Chinese characters underwent a great deal
of change over the several thousand vears of their history.
Many calligraphic stvies, variant forms, and typeface
designs have evolved over the vears. The language reforms
m ke PRC have had a major impact on the Chinese written

anguage. From the point of view of processing Chinese data,

e most relevant 1ssues are:

Many character forms underwent major simplifications,
10 the point where thev are no longer recognizable from
their traditional forms, e.g. TC f#f — SC £

2 In numerous cases, one simplified form corresponds to
wo or more traditiona) forms {less frequently the reverse
is also true), e.g. SC i mapsto TC # and {if. Normally
oniv one of these is the correct one, depending on the
context.

3 Someumes, one simplified form maps to multiple

radivonal forms, amy of which may be correct,

Jepending on the context.

The GB 2312-80 standard used for SC is incompatible

with the Big Five standard used for TC, resuling in

numerous missing characters on both sides.

Fis

Iem (2} above 1s the central issue in SC-10-TC
conversion, and is what this paper focuses on. The
“ctassteal” example given m such discussions are the
radinonal characters $% and %, which were merged into the
smgle smplified form £,

Table 1: SC-to-TC One-to-Many Mappings

SC Source TC Target Meaning  TC Example

R fi % emit &

R fa 82 hair TEEZ
F em g  dy BZI%

T em g8 ok fee
T ean + intervene Fib
T gin R treetrunk  RER
J& hou % after ®mx
5 hou = queen B =]
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Successfully converting such SC forms to therr
corresponding TC forms depends on the context, usually the
word, in which thev occur. Ofien, the conversion cannot be
done by merely mapping one codepoint to another, but must
be based on larger linguistic units, such as words.

There are hundreds of other simplified forms that
correspond 10 two or more tradibonal ones, leading to
ambiguous, one-to-man' mappings that depend on the
context. In this paper. such mappings mav be referred 1o as
polygraphic, since one simplified character, or graph. mav
correspond 10 more than one traditional (graphuc) character,
OT Vice versa.

2 The Four Conversion Levels

The process of automaticallv converung SC to TC (and,
1o a lesser extent, TC to SC) is full of complexities and
pitfalls. The conversion can be implemented on four levels,
in increasing order of soplusticanon, from z simplisuic code
conversion that generales numerous errors, 1o a sophisticated
approach that 1akes the semantic and svntactic context Inio
accoun! and aims to achieve near-perfect results. Each of
these levels is described below.

Table 4: The Four Conversion Levels

Character-to-chatacser,
Level] ] Code cod substifution
Level2 Orthographic WMword,ohammbased
conversion
Level3 Lexemic Wuml-u?- - et
conversion
Word-to-word, comtexs-based
leveld Contextual o

2.1 Level 1: Code Conversien

2.1.1 Basic Concepts

The easiest, but most unreliable, way to convert SC 1o
TC, or vice versa, 15 to do so on a codepoint-to-codepoint
basis by looking the source up in a hard-coded, one-to-one
mapping table. This kind of conversion can be descnibed as
character-lo-characier, code-based substitution, and is
referred to as code conversion, because the units
participating in the conversion process are limited to single
codepoints. The tollowing is an example of a one-to-one
code mapping tabie.



MT Summit VII

Sept. 1999

Table 5: Code Mapping Table

Since such tables map each source character to only one

target character, the other possible candidates are ignored,
sC GBO TG BIG Five Omitted which frequently ;iaslllts in incorrect congrsion, For
didates example, since SC & ‘hair’ maps to both TC % ‘hair’ and
Souree (EUC) Target Can TC % ‘emit, the conversion may fail. That is, if the table
H B3F6 H as558 maps & to 8, which is often the case, the result will be the
.4 B7AZ = BS6Fr XE nonsensical 515%. “head” + eanded  cach el ;
These problemns are compo! if each element of a
+ B8CS 33 ran BT R compound word maps 1o more than one character
i1 BOBS i) B774 [ (polygraphic compounds), since the number of permutations
B COEF # pecc B grows geomelrically, as shown in the table below.
it D5F7? & Bc78 1
% cCeo ¥  B4r6
Table 6: SC-to-TC Polygraphic Compounds
SC Source  Meaning Correct TC  Other TC Candidates
¥ characteristic 58 SUE
HA  sunof S HREE PR
TR oy R THREMERE
BE sty R R RIE A0S G R
T8 long distance FE RETEBETERE
KT aswing s ISR LSs

It is seli-evident that, when there are several candidates
to choose from, there 1s a high probability that a one-to-one
code converter will output the meorrect combination.

2.1.2 The Conversion Process
Code conversion can be impiemented i three different
wavs. in increasing order of sophistication:

1. Simplistic conversion: This refers to system based on
one-10-0ne mapping tables in which the target codepoint
15 0ne of several altematives selected without sufficiently
considertng its frequency of occurrence. Simplistic
conversion frequently leads 1o unacceptable results, and
requires considerable effort in human posi-editing.
Unfortunately, many conversion utilives take this
approach.

. Frequency-based conversion: This refers 1o a system
hased on one-to-one mapping tables in which the target
codepoint 1s the first of several alternatives, selected
trom a list ordered by frequency of occurrence. Table 5 is
an exampie of a frequency-based mapping wable.

Although this approach frequently leads to correct
results, 1t is likely to fail in the many cases where the
second (or third) altemative of multipie target mappings
15 niself of high frequency.
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3.

Candidate-based conversion: This refers to a system
based on one-to-many mapping tables, with the
alternative candidates listed in order of frequency of
occurrence. In the case of cne-lo-many mappings, the
user is presented with a list of candidates.

Te sum up. code conversion has the following

disadvantages:

1.

2

If implemented as simplistic conversion, it will normally
produce unacceptable results.

. Even if implememed intelligently (approaches {2} and

(3) above), it mav require considerable bhuman
intervention m the form of candidate sejection and/or
post-ediung.

It totally ignores differences in vocabulary (discussed
below).

2.2 Level 2: Orthographic Conversion

2.2.1 Basic Concepts

can be

The next level of sophistication in SC+TC conversion
described as word-to-word, character-based

conversion. We call this orthographic conversion, because
the umits participating in the conversion process consist of
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orthographic units: that is, characters or meaningful
combinations of characters that are treated as single entries
m dictionanes and mapping tables.

In this paper, we refer to these as word-units.
Word-units represent meaningful linguistic units such as
smgle-character words (free forms), word elements such as
affixes (bound morphemes), multi-character compound
words (free and bound). and even larger units such as
wdiomatic phrases. For brevity, we will sometimes use word
as z synonvm for word-unir if no confusion is likely to arise.

21.2.2 The Conversion Process
Crthographic conversion 15 carried out on &8 word-unit
basis in four steps:

! Scgmenting the source sentence or phrase into
word-units.

Looking up the word-units in orthographic (word-unit)
mapping tabjes.

Generating the 1arget word-unit

Qutputting the target word-unit in the desired encoding.

L

4 ok

For example, the SC phrase Hi3kk (shit téufa} ‘comb
one’s har,” is first segmented inlo the word-units #f *comb’
:single-character free morpheme) and %k & ‘hair’
inwo-character compound), each is looked up in the mapping
tahle. and thev are converted to the target string #7855 The
mmportant point is that 3k & is nor decomposed, but is treated
as a single word-unit.

Table 7: Orthographic Mapping Table

Wor?fUnil Wo:fUnn Pinyin  Meaning

kKK FEL toufa hair

FFE e tézhéng  characteristic
HK H3% chafs start off
T1% Br i ganzio  drv

BE Ag ani secretly
TE T8 qiinli long distance
T $HEE qilqiin ~ aswing
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2.3 Level 3: Lezemic Conversion

2.3.1 Basic Concepts

Orthographic conversion works well as long the source
and target words are in orthographic correspondence, as in
the case of SC 3k % and TC 9H#. Unfortunately, Taiwan,
Hong Kong, and the PRC have sometimes taken different
paths in coining technical terminology. As aresult, there are
numerous cases where SC and TC have entirely different
words for the same concepl.

The next level of sophistication in SC—TC conversion is
to take these differences into account by “translating” from
one to the other, which can be described as word-to-word.
lexicon-based conversion. We call this lexemic conversion,
because the units panicipating 1t the conversion process
consist of semantic units, or Jexemes.

A lexeme is a basic unit of vocabulary, such as a
single-character word, affix, or compound word. In this
paper, it also denotes larger umits, such as idiomatic phrases.
For practical purposes, 1l is similar to the word-units used in
orthographic conversion, but the term lexeme is used bere to
emphasize the semanuc nature of the conversion process.

2.3.2 The Conversion Process

Let us take the SC suing f§ B &2 (xind chili)
‘mformation  processing’, as an example. It is firsi
segmented into the lexemes {8 B and £b3. each is looked
up in a lexermic mapping table, and they are then converted
to the target string %ﬂé@ (zixtn chitlf).

It is important to note that {5 8 and WER are not in
orthographic correspondence; that is, they are distinct
lexemes in their own right, not just orthographic vanants of
the same lexeme. This is not unhke the difference between
American English "gasoline’ and Bntish English “petrol”.
The difference between #: 3 and BE 32, on the other hand, is
analogous to the difference between American English
“color’ and the Briush English "colowr™. This apalogy to
English must not be taken too literally, since the English and
Chinese writing systems are fundamentally different.

Lexemic conversion differs from orthographic
CONVETSIoN in two important ways:

1. Themapping tables must map one lexeme to another on a
semantic level, if appropriate. For example, SC ¥
must map to its TC lexernic equivalent & K.

2. The segmemation algorithm must be sophisticated
enough to identifv proper nouns, since the choice of
target character could depend on whether the lexeme 1s a
proper noun or not.
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Table 8: Lexemic Mapping Table
English SC Lexeme SC Pinyin TC Lexeme TC Pinyin
Bit fir wei fITT wetyudn
Byte FH zijié YIYAw i:\ wéiyninzi
CD-ROM 9171 guingpan SRR guangdié
Computer THEH jisuanit i disnnio
Database HIESE shajik RHE Alidokd
File X1 wenjidn FEE ding'én
Information 2R Xinxt EA ZAxin
Internet P4 = yintéwing HEPEAEEE wangji-wingti
Software Bt rudnjidn 14 rusnti
Week 28 xingqf eI [ibai
2.3.3 Proper Nouns choice of target character(s) could depend on whether the

Another aspect of lexernic conversion is the treztment of
proper nouns. The conversion of proper nouns from SC to
TC, and vice versa, poses spectal problems, both in the
segmentation process, and in the compilation of mapping
tables. A major difficuity 15 that manv non-Chinese {and
even some Chinese) proper nouns are not in orthographic
correspondence. In such cases, both code converters and
orthographic converters will invariably produce incorrect
results.

The principal 1ssues In converting proper nouns are:

1. Segmentation: The segmentation algorithm must be
sophisticated enough 10 identify proper nouns, since the

lexeme is & proper noun or pot.

2. Nou-Chinese names: For some non-Chinese proper
nouns, TC and SC use different characters. For example,
SC Bl (kénnidi), a transliteration of ‘Kennedy’,
maps to TC Hi8i# (gannaidi). Note how & and fE do
not orthographically correspond to H and i&,

3. Two-dimensional mappings: Sometimes, a source must
map to a target along two dimensions: ordinary
vocabulary and proper nouns. For example, SC f& maps
1o either TC 4 or i& (or even BR) in ordinary words, but
oniv to /A in personal names.

Table 9: Lexemic Mapping Table for Nen-Chinese Names

English SCSource  Correct TC  Incorrect TC
Berlin Wall pish oS OHEE ok
Chad ER EE E®]

Oahu KNS EXIEE Jol:1t
Kennedy HRia Hifid BHredE
Wisconsin BitHRE BRIRF HIFEE

2.4 Contextual Conversion

2.4.1 Basic Concepts
The highest level of sophisucation W SC+—TC
conversion can be described as word-1o-word, contexi-based
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ranslauon. We call this contextual conversion, because the
semantic and svntactic context must be analyzed to correctly
convert certain ambiguous pelysemous lexemes that map 10
multiple target lexemes.

As we have seen, orthographic converters have a major
advantage over code converters in that they process
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word-units, rather than single codepoints. Thus SC 4% {E
(tézhéng) ‘characteristic’, for example, is cormectly
converted to TC 431 (not to the incorrect $F1E). Similarly,
lexemtc converters process lexemes. For example, SC %3
{guangpan} 'CD-ROM' is converled to the lexemically
equivalent TC Y8 (guangdié), not to its orthographically
equivalent but incorrect J£ i

This works well most of the time, but there are special
cases in which a polysemous SC lexeme maps to multple
TC lexemes, any of which mav be correct, depending on the
semnantic context. We will refer to these as ambiguous
pelvgraphic compounds.

One-lo-many mappings of polvsemous SC compounds
occur both on the orthographic level and the lexemic level
SC X% (weénjian) is a case in point. In the sense of
‘document’, it maps to itself, that is, to TC X }; but in the
sense of “data file’, it mapsto TC & % (dang 'an). This could
oceur in the TC-10-SC direction toe. For example, TC W}
izthao)maps to SC ¥ # in the sense of 'material(s); means’,
butto SC 4 (shuju) in the sense of ‘data’.

2.4.2 The Conversion Process
To our knowledge, converiers that can antomatically
convert ambiguous polvgraphic cotmpounds do not exist.

This requires sophisticated 1echnology that is sunilar to that
used in bilingual machine translation. Such a svstem would
tvpically be capable of parsing the text swream inlo phrases,
identifving their syntactic functions, segmenting the phrases
into lexemes and identifying theirr parts of speech, and
performing semantic analvsis to determine the specific sense
mn which an ambiguous polygraphic compound 1s used.

The CDPS is currently developing a “pseudo-contextual™
conversion system that offers a partal soluuon to this
difficult task. It does not do svntactic and semantic analvsis,
but aims o achieve a high level of accuracy by a
semi-automatic process that requires user imeraction. To this
end we are:

!. Building a database of one-le-many mappings for
ambiguons polygraphic compounds.

2. Developing a user interface that allows the user to
manuallv select from a list of candidates.

The following 1s an example of a mapping table for
ambiguous polygraphic compounds, both on the
orthographic and the lexemic levels.

Table 11: Ambiguous Polygraphic Compounds

SC Source TC Alternative ] TC Alternative 2
fmiE #%! organize; eswblish #5 54 make by knitting
HiE HI{E creation (music etc.) $YE manufacture
a8+ EI§2 do in vain 4 strong liquor
BT &% et pickles dry f& -+ even numbers
X F& ZE (data) file (% document

2.4.3 The Ultimate Converter

Our ultmate goal is to develop a contextual converter
hat will achieve near-perfect conversion accuracy. Such a
sonverter should be capable of, among other things, to:

Perform sophisticated parsing based on syntactic and
semantic analvsis.

Identity proper nouns and other pans of speech.

Include comprehensive, frequency-based, one-lo-many
code mapping lables,

< Include comprehensive orthographic and lexemic
one-lo-many mapping tables,

include comprehensive two-dimensional, one-to-many
mapping tables for proper nouns.

= Automaucallv convert polygraphic lexemes, includng
amguous polygraphic compounds.

Operate in batch mode or through user interaction.

Tak o

L)
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3 Discussion and Analysis

3.1 SC-to-TC Conversion Sample

Following 1s an example of 8C-to-TC lexemic (Level 3)
COTVErsion.

Simplified Chinese
1R\ GHEHLAMR) KRB, LASKGMTH
PIEARE BB R R XFEREBLBHA
M KR A E RBEEBEN T X T BRI
K" K “ERRELABARE" RS, I
E?ﬁ?ﬂﬁﬁﬁﬁﬁ?{ﬁ%é#ﬁiiﬁﬂ R MEE
BARERT T k.
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Traditional Chinese

RAUE HiEE K

R R

BRI & “1

&, it B U HE WA

HGARH EIETT TS
English Translation

According  the Computer Weekly, the director of the
Qahn Sofiware Research Instiate William Kennedy, and
the director of Canton Umversity's Information
Processing Institute Professor Dongfeng Zhou, held a
press conference in Hong Kong on the topics “The
Internet Todav™ and “The Fuwmre of the Information
Superhighway.” Thev also discussed the plans of both
nstitutes to build a ~Database of Intemmet Information.™

The above passage has several interesting features that
demonstrate the principal challenges that must be overcome
o achieve near-perfect conversion. Below we will examine
the various 1ssues related 1o the conversion process for each
of the first three levels.

3.2 Code Conversion Issues

Let us first consider what would happen if the above
passage were converted with a plain code converter. We did

Sept.

this with a popular wordprocessor developed by a Chinese
university, and got the followmng (highly unacceptable)
results:

Rik (AN (AR} ) B[R], (A% 8]
BB REUR (F 2 id] KRR AR [E R ) &=
REERARE HRETFERET (MT - (B8]
MEK” R “(ERIBELBAXR” HBERE, (H
BN HTFIHERARMB (& HF] AENH [ BHE][F
Bl W ET T a4

The above brief passape contains six orthographic errors.
enclosed in braces, and 1} lexemic errors, enclosed m square
brackets. 29 out of 103 characters, or about 28%, were
converted incorrectly.

Some compounds containing polygraphic characters.
such as SC X, were sometimes converted correctly, as in the
case of KT 1o $¥&. But in other cases, as in SC A, they
were often converted incorrectly, as happened with Bk
being converted to /A, as well as in five other cases.

3.3 Orthographic Conversion Issues

The failure to convert SC B, 3+ B and other words
correctly could be resolved by usmg Level 2 orthographic
CONVETSIoN.

Using mapping tables ensures correct conversion on a
word-unit level, and avoids the problems iherent in
one-to-one code converters.

Table 12: Orthographic Equivalents

SCSource TCTarget  Pinyin English

K RE dixué umiversity

i xR jitban conduct, hold
i Zi8 =3 sutzhing chief

Rt BRI chti processing

RE R dongfeng Donfgeng (a name)
FEiiR B zhdubao weekly publication
FH pichzR bingqi& moreover

&I G hébing merge

xF AR guanmni about, concerning
XfF EIN duiyi regarding

3.4 Lexemic Conversion Issues

There are also many non-Chinese proper nouns that are
not iransliterated with the same characters, (e.g. FL#A % for
"Oahu’). As the "Correct” column in the table below shows.
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all the 5C lexemes and proper nouns that are not in
orthographic correspondence with ther TC equivalents were
converted incorrectly.
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Table 13: Lexemic Equivalents
‘| English SC Lexeme  SCPinyin TC Lexeme  TC Pinyin Correct
Computer THEM Jisuinji E dianno no
Database iR Shujiku HfeHE Aliackiz 1o
Oahn FLEAS Wiilnidso ErEEE ouhudio no
Information ~ fE8 Xinxi B Zxun no
Internet ESES T yintéwing WEISHERE  wingji-whngl no
Kennedy ¥ el kéanidi Hilaid gannaidi no
Report IE baodio 7T baodio no
Software Wi rufmidn res rudnti no

3.5 How Severe is the Problem?

What := the extent of this problem? Let us loock at some
saustics. A number of survevs have demonstrated that the
2000 most frequent SC characters account for approximately
%7%, of all characters occurning in conternporary SC corpora.
Or these. 238 simplitied forms, or almost 12%, are
pohvgraphic: that is, they map to two or more traditional
forms. This is a significant percentage, and is one of the
prnincipal difficulties in converting SC to TC accurately.

Bun these figures tell only part of the story, because they
are hased on single charscters. To properly grasp the full
magmitude of this probiem. we must examine the occurrence
2f al) word-units that contain poiygraphic characters.

Some preliminary  calculations based on  our
sxenprehensive Chinese Jexical database, which currently
contamns more than 900,000 items, show that more than
20000 of the approximately 97,0600 most common SC
word-units contain at least one polvgraphic character, which
xads 1o one-to-many SC-10-TC mappings. This represents
z astounding 21%. A similar calculatuon for TC-to-SC
=appings resulled m 3023, or about 3.5%, out of the
approxumnately 87,000 most common TC word-units. These
figures demonsurate that merely converting one codepoint to
z:other leads 1o unaccepiable results.

Simnce many high-frequency polygraphic characters are
camponents of hundreds, or even thousands, of compound
words, incorrect conversion will be a common occurrence
iess the one-to-many mappings are disambiguated by (1)
segmenting the bvte stream inlo semantically meaningtul
=uits (word-unis or lexemes) and. (2) analvzing the context
@ Jetermine the correct chowe out of the multiple
zadidates.

4 A New Conversion Technology
In 1996, the Tokvo-based CIK Dictionary Publishing
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Society (CDPS), which specializes in CJK computalional
lexicography, launched a project whose uitimate goatl is to
develop a Chinese-to-Chinese conversion svstem that gives
near-perfect results. This has been s major undertaking that
required considerable investment of funds and human
Tesources.

To achieve a high level of conversion accuracy, our
mapping tables are comprehensive, and mclude
approximately 900,000 general vocabulary lexemes,
technical terms, and proper nouns. Thev also include various
other atiributes, such as pinvin readings and pants of speech.

Below is a brief deseniption of the principal components
of the conversion system:

1. Code mapping tables: Our SC—TC code mapping
tables are comprehensive and cover all Unicode
codepoints. In the case of one-to-many SC-0-TC
mappings, the candidates are arranged m order of
frequency based on statistics derived from a massive
corpus of 170 miliion characters, as well as on several
vears of research bv our team of TC specialists.

2. Orthographic mapping tables: Constructing accurate
orthographic mapping tables for tens of thonsapds of
polveraphic compounds requires extensive manual labor.
Our team of specialists has been compiling such tables
bv examining and double<hecking each word
individually.

3. Lexemic mapping tables: Constructing accurate
lexermic mapping tables 15 even more laborious, since
there 1s no orthographic correspondence between the SC
and TC characters. and since dictonanes showing
SC/TC differences do not (seem to) exist. Each word
must be examined individually, while taking into account
the extra complications resuiting from ambiguous
polvgraphic compounds

4. Proper noun mapping tables: Special treatment has
been given to proper nouns, especially personal and
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place names. Our mapping tables for Chinese and
non-Chimese names cumentlv contain sbout 500,000
tterns. Unlike lexemic tables, these tables presemt a
special complication because of the need for
mwo-dimenstonal mappings.

5. Conversion Engine: The conversion engine was
developed bv Basis Technology in collaboration with the
CDPS. Its major components are: (1) a sophisticated
Chinese word segmenter, which segments the text
stream into word-units and identifies their grammancal
functions, and (2} the conversion module, which looks
up the word-units in the mapping tables and generates the
output in the target encoding.

4.3 Conclusions

Chinese to Chinese conversion has become increasingly
important to the localization, translation, and publishing
mdustries, as well as to software developers aspiring 10
penetrate the East Asian market. But, as we have seen, the
issues are complex and require a major effort to build
mapping tables and to develop segmentation technology.

The CJK Dictionary Publishing Society finds itself in a
unigue posiion fo provide software developers with high
quatitv Chinese lexical resources and reliable conversion
technology. therebv eliminating expensive manual labor and
sigruftcantiv reducitg costs, We are convinced that our
ongoing research and development effons in this area are
inexorably leading us toward achieving the elusive goal of
building the pertect converter.
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