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Abstract : In this project, a web-based
bilingual concordancer is developed which
can retrieve example sentences containing a
keyword and their corresponding
translations from parallel Chinese-English
corpora. This useful and practical tool is
capable of retrieving and ranking relevant
examples and their translations in terms of
their similarity to an input sentence and can
be fruitfully used in computer-assisted
language learning and translation.

Keywords : bilingual concordancer,
parallel Chinese-English corpora,
computer-assisted language

learning, computer-assisted translation

A perennial problem for language
learners and translators is that they are often

confounded by which word they should use
to convey an idea. Monolingual and
bilingual dictionaries are not very helpful to
resolving this problem, because many
expressions involve word combinations such
as collocations and lexical phrases, which
are either difficult to find or not listed in the
dictionaries. For second language learners,
the task of searching for the right
expressions in the target language is like
looking for a needle in a hay. It is
time-consuming, painful, and often turns out
to be in vain.

With the advent of the world wide web
and the development of corpus linguistics, a
new approach to tackling the problem has
emerged. This promising new approach
draws on a bilingual concordancer which
can retrieve bilingual examples from large
bilingual corpora. Unlike a traditional
monolingual concordancer, it allows users to
query an unfamiliar word in both the source
and target language. This greatly facilitates
language learners in looking for appropriate
expressions.

The origin of such a tool may in part be
attributed to a technical report by Martin
Kay at Xerox in 1980, which was not
published until 1997 (Kay (1997). In that
seminal paper, Kay proposed a
computer-aided translation system which
can access previous translation examples
created by professional translators. Sitilar



idea was reintroduced by Harris (1988), who
suggested using “bitexts” (i.e. translation
equivalents coupled together unit by unit) as
a computer-aided tool for professional
translators. It was not until the mid 1990s
that Kay's idea was finally realized (cf.
Dagan and Church (1997) ) Unfortunately,
this kind of powerful tool is not widely used
in Taiwan. Part of the reason is that it
presupposes the correct identification of
bilingual correspondences of the source and
target language at the sentence level. In
computational linguistics, this procedure is
called sentence alignment and has been
actively researched in recent years.
Approaches to sentence alignment can be
categorized into statistics-based,
dictionary-based, and hybrid method, none
of which performs well in Chinese-English
bilingual corpora according the experiments
reported in Gao (1997).

A simple method to circumvent the
problem of sentence alignment is to look for
bilingual texts where there are clearly
identifiable markers for text alignment. The
internal structure of Bible makes it a good

resource for aligning texts at paragraph level,

because each paragraph (more precisely
passage) in Bible is marked by a numerical
indicator. The difficuit task of text alignment
is thus simplified to matching numerical
indicators in the English Bible and the
Chinese Bible. Figure 1 shows the user
interface of the bilingual concordancer using
Chinese and English Bible. Figure 2 is the
oufput of a query.

Another important Chinese-English
bilingual resource is Sinorama Magazine.
Articles in the Sinorama Magazine are
written in Chinese and translated into
English, Spanish, and Japanese. The English
translations are all checked by native
speakers of English. Despite its unauthentic
nature, the English translations are important
resources for Chinese learners of English
who wish to learn English expressions
related to Chinese culture or events that
takes place in Taiwan.

Sentence alignment in the Sinorama
bilingual magazine is complicated by several
factors. As with most translations, additions

and omissions of sentences or even
paragraphs are quite common in the
Sinorama magazine. Another difficulty is
caused by the abundance of nonliteral
translations in the Sinorama magazine. In
the absence of a highly robust algorithm of
text alignment, we perform paragraph
alignment using indentation as paragraph
markers. We assume that paragraph
correspondence can be established if the
bilingual texts have the same number of
paragraph markers. Qur approach is of
course subject to errors, because it ignores
the fact that there might be additions or
omissions involved in the translation process.
Furthermore, indentation might not be a
reliable clue for paragraph markers. In
inspecting the results of our program, we do
find quite a few errors in paragraph
alignment. To remedy this inadequacy, we
provide hyperlinks for users to view the
source and target texts. To facilitate
browsing the bilingual texts, the keyword is
highlighted and the paragraph containing the
keyword is highlighted in another color. The
proposed corresponding paragraphs are also
highlighted for ease of reference (Figure 4).
As the program is designed for advanced
learners of English, it is reasonable to expect
that they are capable of deciding whether the
aligned paragraphs are correct. If they find
errors in the alignment of paragraphs, they
can view the whole texts and find the correct
alignment around the paragraph proposed by
the program. The tool, therefore, is still very
useful even though it is error-prone.

As illustrated, a bilingual concordancer
can accept a query word in the source or
target language and present example
sentences (or paragraphs) containing the
input word juxtaposed with their (sentence
or paragraph} translations. As expressions
might take the form of a phrase or a sentence,
it is more desirable to design a bilingual
concordancer which can take a sentence as
input. But given the small size of
Chinese-English bilingual corpora available,
the chance of finding examples identical to
the input sentence is slight. To make the tool
useful, it should have the capability of
extracting and ranking examples in terms of



their relevance to the input query. With this
powerful tool, translators and language
learners can use the intelligent bilingual
concordancer to find the closest match to the
input sentence and its translation.

The central question of building such a
program is how to compute the similarity
between a sentence and an input sentence.
The following procedure is proposed for an
intelligent Chinese-English bilingual
concordancer.

1. Language Identification: A program is
written to check if the input is Chinese or
English.

2. Tokenization: As there is no delimiter

between words in Chinese, a word

segmentation program is required to process
the Chinese input as well as the Chinese

COTpUS.

3. Lemmatization: Through lemmatization,

English words with inflection (whether

regular or irregular) will be converted into

their lemmas (i.e. basic forms).

4. Indexing: All the words in the Chinese
and English texts are indexed so that
sentences containing a particular word
can be retrieved in no time.

5. Term Weighting: Every Chinese and
English word is assigned a weighting .
depending on its frequency. Content
words are given a weight based on
Inverse Document Frequency (IDF),
which assumes that the importance of a
word is in inverse proportion to the
number of documents in which it occurs.
In other words, the more documents in
which a word occurs, the lower IDF
value it has. IDF captures the
generalization that words of low
indexing value such as function words
occur in most documents.

6. Scoring Function: All sentences in the
bilingual texts which contain a matched
word with the input sentence are
retrieved. The similarity of the input
sentence and the retrieved sentences is
computed based on the sum of the IDF
of the matched terms. The sentence with
the highest score is considered most
similar to the input query.

The algorithm above proposes a simple
measure to calculate semantic similarity,
which is used in building an intelligent
web-based Chinese and English bilingual
concordancer. To test its performance, we
create a bilingual database by extracting
bilingual sentences from a bilingual
dictionary. The interface and the output of
the program are shown in Figure 5—7. As
can be seen from Figure 6 and 7, the
program works reasonably well and is a
valuable and convenient tool to search for
appropriate English expressions. To enhance
its functions, more Chinese-English
bilingual corpora will be collected.
Meanwhile, more robust and sophisticated
methods of performing sentence alignment
and calculating semantic similarity will be
experimented in our next NSC project.
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1. The User Interface of the Chinese-English Bilingual Concordancer

ot e Dasipieepe bocfinaiosny

2. OQutput of the query “i &~

Input : §&
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(1) @Saep, 451A0d 1t shall come ko pane, ass00n 28 | am pone from thes, that the Spiil of the LORD shall cany thee whither 1 know not; and so whett | come

and i8ll Absb, nad be cannot find thes, be ahall day o ZHEE—RENHK « WO TERERIIRATAERIRIYE » 5348 - MECER TS » 5

BTN el SRR

(13 Claep, 1536) Bl the former govemaorn that had been before me were churpeable npio the pecple, and had teken of them bossd and wine, beside borty

shekala of slver; you, even thelr servanis bura rule over the poople ZZRUNATIRINEANGT » SERTEAKE - SAFEHSER - RE
ERERNTIT -

ot gt FRCL ]
1) (Fep, 722) Wherekore now let the fsar of the LORD be upoa you; iake beed and do it MAERPIEERRIBRE « NS | WAL R
PISCNCREE  THRA, » (TR -

i G«l.uep.‘.fmm e 2 feared the LORD exceedingly, and offered 2 mcrifice unto the LORD, and made vom. FEEA SUCABMNSEIW - PRy

ﬂ)ﬂw,SIMmMmmmmmmﬁﬁ TR  EIAMRCESERTR Y (ORI TR
Qfﬂ.%hmwwwwnmmmMMm , 6pon them that bope in kv mercy; SRRITRSOIEE S VLIRS S AT ID A RO o
(1) s, 6550And thou shuilt et before the LORD thy God, in the place which he ahall chooss 1 placa his gase thase, the tithe of thy cory, of thy wine,
a0 of thine oil, and the Eiratlings of tay berds and of thy flocks; thiad thow madyeel Jean 1o fear the LORD thy Ood always, TWESSROTIR « $HE - 206
B2 — » WEEEART RN - SEEERBET—IROTET « INREAT RIS AR « S SRR R AR Ry

)
(1) (B.oep. 4653And the LORD sid unto Satan, Bast thou considered mry servant Job, that these in none ke hin io e carth, 2 perfoct and an upsight man,
c:mnfweﬁ: God, and sacheweth evil? MERFFTANHE | SR CIRRIIOABIENON? MENBITABEEZEN - %4 ANS
(1) (7.0ep, 452 Thal they may feas thee, to walk in thy ways, 50 long & Cey live in the hind which thou gavest nto ous tuthers, {BEMHERIIAEITRE
i h— Wy o BT .
(1) (16 sep, 1314)Subumitting Feuroelves ctie ko ancthar in the fear of God. 30 WAFBSLEERN » TECHE -
unuzup.aunnumummmmmammmmmwm«mmwmm }ﬁﬂlﬂw R




3. Output of the query “/E# using Sinorama Bilingual Magazine

Input: BM

SRR PR
(1) {B90L098 aep, CORUNY + JSVE i —FAK « DU - SIRLEHE—NET RICE » IUENT © RRENCS - TRERANIR
WA «

foagemian
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e T T

+« WMENMNE -
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wxy confiomed, may tnconsolable supporiun gahered onlxide hiv sleciion eaduamen 1 wish him well, and kave since attended 2 sember of moring
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snconragemvent and weppde 1o st Bor president ot the west slection dus i the ey 2000, Feced with the concaned wolces of kis spporters, Chin bay sald
that ey vety fact that mumy regarded the recant poll 23 2 peeamble 1o the poesidentiel election did not belp his cumpeign. Nevertoelews be thanked everyone
for thae sppoct and be wow reeting, carelully cobsidesing e tias sep in kis political career.

E Lo v .
wmmmm mm + TRETA-- RS XHLIRERERY - XL RRAERR
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PourE 120, o which we offar 3 retrospactive in this seue. Thise isewes 40 b from seltied day.

e
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Input : B84

Cai it Sl LG b€ L e )
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mmnxmmmmm ' MEEERS ANER » LSRN T —_— o
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i Tok2 s LRSI AT A S L * DRI i
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Intelligent Chinese-English Bilingnal Concordancer
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Tnpot sny phesse o seatenas i Chinese or in English. The system will then retricve mnd rank cormesponding English or Chinese
translatioas o taona of thei similarity o the input sentences or phrases.

Lo spsde o spade

Input : call a spade a spade

Adter semurming: call = wpade 2 spade
Abwer deleting sopwords: call spade epade

(RPN TN
&.W:m:mlﬂ?ﬂ&ﬂ*ﬂ‘

(s, 5604 pade a gaiden
@.mm}um-mwm-

&, 1606)xall v semembrance K

&, 5145)c0me back before robl call #2ikA 7 MR +

(w, 21 33)within cal) TR K OOREE

{1 3271 )call a truce PRI

{s. B230call up suggestion 4 of te sea 5 MANEON «

&, 3128%all the roll 354 +

{8, 3344)call the shots (CIREAFS IR G T T*'&ﬁ!; 2
(s, 5333)1 call fixal 900 PO,

{1, 3318 caHl for tramp o WP EE TRTHTRE

&, 363401 cal you in.each in your hura . IEMHEICE-~ MV SFGER +
(&, 3672call o sick ISR -

{1, 13043 frying to think what to call it. FTEESHIETEEF [SHEERT ]
{r, 3143 thare a 1oll call B45

{1, 3144 skiphee) Toll call WWERSE

0, 34695call the tuwe JEE AT BRRNCG{RIT) *

& 13040 it lake 2 o a phona call HETIREEERTT T

EEEEEEEEEEEEEEEESEQ

{13 & 555)call 2 parscn Yo the ledapbote



7. Output of the query “FEHH A FAg”

Tnput - BB | -

WSS FR-120 B542
(627 vl e HiT Diomasie SE vt o
(15.530,140) SSOEG WAL RCT 8 + 2 hailed examination
{U8.53NE206T) MRD-—FPRNIT At ¢ He flunk o the course,
(18,531, 118) TARMRRTIEM © Mary fil ed in bar exama, k
(18.53Ks, 1093) WRELAR [ 5098 pass (all) an examination
(12.52%,366T) AR > He was very sick 2l failing In the examination. =
(12.5200,825) NOE T WRATESE IR AR T BN o He studied kard for the exar only lo hil. e
{12520 2493 MYTISER AP IR B8R « She forebode d her failure in the exam.
(L5201 334) B THHE [ THEL SRR R — B 0T B AL He wocked bard; otheswize be would have failed.
(262501 BRI TR [T Rl ° He gotan F in histery. -
(11.33)0,1 552) S RERE | 2ot throngh the examination. z
(1LA3Kp, 500 SRETEAHERIMN AR ) M EREEE M » Our teacher pass o moat of us, :
(11335, 1 3820 MW IR T R SURTENGEED + walking oo wlr .
{11336, 1065) JEELAR 053 IR TYIAIE « He berely acrape d throughiin Baglish),
(7.2006e,3506) FES R4 (2] SR * 2 complele intraneitive [irassifive] warb
ﬂ.ZU)(ll.ZZ‘!'Jﬂ Iﬂ*&mﬁmsm o [ don wonder at his jumping at the offer. :
TR AESNNRERATE - +

omxv.ua) RN R4 Wlan htreneitive [2 tansilive] verh
(1.20000,126) LT RIS —PFEDh « He s not balf as hardworking o she.
(72006, 1926) AR I an intransitlve vesboy verh ~
012000333 EIXA B CUNEEE It i not nearly oo pretty 2a it was before.
(7.20u,1076) M FRT R IR ER This novel ian't up & his besl.
C12000.654) BETRMESME TIHHINE + He leap od ot the chance.
(7.20%: 2687) RIVETIETEISENNIR We sholl have to hurry 10 get (heze in time.
GXw 503} RRATHEN MM He is lll 2 long way from passing his exam.
5.910,3155) BEERAD, BRI T ¢« He tripped up oo the sssay part of the exam.
ﬁ;lmwM' utti;modmllhmem

3o Bl I T = Eng

8. Output of the query “Fe5 K MERIEE”

Mg 40112 215 gl inS_BCarcvesg.

Input : 5K LAEESE

LA FES33 OIF-648 I35 K536

RORELICET IS T

(530,806 mmmm | fee] down (up] today.
TR et the bump

(1026,1496) ST ESIBIMEIT + 1 toe] Fistrate this morming.

(10.2%,2159) S FRIL T oday lam very bosy.

.76 1904 A © He wazin excellesd spirie.

.74, 506) JEMLCANOUEE « feel like a million (dollae) i
BINwHOL ST « The 3o is very wary loday. 2
@SOLOLE) SRS « Ttia Mipping bot lodey. -
B9, 123) SR + s not alf fine toduy.
(B.59),3235) FTMISIEE [ A M FSEW] » Today was a zhout day. !
B59R.2I29) SR+ N is hot today. ]
(B.59)%e, 1942} nmmumﬁﬂmwemammm South}. :

FEINEES .
(8.36)(m 22150 A3 [TRT.0RAF) » M morale is igh [low fallingl.
(2.360c, 15503 BEIMMAN-E IR EIRIRRE © The nows chill ed the morale of the soldiers.
(8.36X(d,3350) MBI ¢ His apirits seas 1o be droop ing these days. e
@.360,838) AP MR - | =

BODY 25K [CANERAE o Tt e ol

Wlﬂﬂﬁ[&ﬁﬂﬂﬁ' 1 wan [ the [no] mood for work.
,286) T MALLCAR [ undasstand how you feel.

ﬁ“mm%‘hﬂm' T have 0o voloe this moming.
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B The Importance of Concordancers in
¥ Data-Driven Language Learning

® Gregory Hadley (forthcoming } “Data-
F driven learning is very much a "research-
then-theory” method of studying grammar.
Language learners start with a question, and
then come to their conclusions after
analyzing the corpora with & concordancer

program.”

Key Function of Concordancers

# A concordancer allows a user to explore
authentic language use by inspecting
the context of an input keyword in the
corpora.

Data-Driven Language Learning

a%  Tim Johns (1991) “language-learner is also,

essentially, a research worker whose
learning needs to be driven by access to
linguistic data.”

# Vance Stevens(1993) “With DDL, the
learner's own discovery of grammar based
on evidence from authentic language use
becomes central to the learning process.”

Vance Stevens(1993)

M *"“... concordancers are the type of software
& that most closely approaches fulfilling the
potential of computers in language learning.
In a sense, they are working approximations
of expert systems. They bring cognitive and
analytic skills in students to bear on the
manipulation of comprehensive databases
for the purpose of solving real-language
problems.”

Major Inadequacy of Traditional
Concordancers

» They often display hundreds or even
thousands of lines of unorganized data.
Looking for a particular usage is just like
looking for a needle in a hay.




Some of the Features of an
| Advanced Concordancer

» 1. It should support queries involving
syntactic patterns.

» 2. It should facilitate the retrieval of
collocations.

The Role of Patterns in Lexicography,
Language Learning, and Linguistics

» 1. Subcategorization: Chomsky (1857, 1985)
» Verb Pattemns:
» 2. Homby {1875 ) Guids to Pafterns and
Usage in English
M » Oxford Advanced Leamers' Dictionary
¢+ w3 Colling Cobuild Grammar Pafterns

i = Hunston and Francis (2000) Pattern
Grammar: A Corpus-Driven Approach to the
Lexical Grammar of English

2 What can be found using our
| pattern retrieval program?

# 1. Verb Pattems
# 2. ldioms
# 3. Collocations

What is a pattern?

# Hunston and Francis (20007, p. 37}
#*“The patterns of a word can be defined
as all the words and structures which
are regularly associated with the word

and which contribute to its meaning.

s Language Learning, and Linguistics

The Role of Pattemns in Lexicography,

#4, Collocations: Benson et al. {1997}
The BB! Dictionary of English Word
Combinations

# 5. Levin (1993 } English Verb Classes
and Altsrnations

#6. Construction Grammar: Fillmore, Kay,
and Goldberg
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i The output of Brill’s tagger

-% sSuch/dd an/DT  act/NN  is/VBZ
abhorrent/JJ to/TO my/PRP$ sense/MNN
off/IN right/NN /.

’ } Future Research

# 1. Increase the corpus size.

2. Enhance the accuracy of structure
match using other taggers and parsers.

# 3. Allow more flexible pattern search.
#4, Optimalize the system.

5. Investigate the relationship of
i meaning and pattems.

How is the program
implemented?

#» 1. Corpus Collection
o #2 |dentify Sentence Boundary

#» 3. Preprocess the corpus with Bril's
Part-of-Speech Tagger

# 4, Use Abney’s Partial Parser
. #5. Index words and syntactic structures

Output of Abney’s Parser




