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Abstract

In this paper we examinevarious factorsthat affect the re-

trieval performancef Chinese-Engliskross-languageetrieval.

Thefactorsincludesegmentatiordictionarycoverage segmen-
tation algorithm, transferdictionary coverage transferdictio-
nary quality, and translationdisambiguation. The paperin-
troducesanideaof recorering the original Englishnamedor
thetransliteratedChinesevords,mainly thepropermamesus-
ing searchengine. We usedtwo transferdictionariesand a
Chinesesearchengineto translateshort Chinesequeriesinto
English. The majority of the Chinesewords were translated
into English, but the overall precisionof the Chineseto En-
glish cross-languageetrieval is only about56%of the overall
precisionfor themonolingualretrieval.

1 Introduction

Informationretrieval is the task of finding the documentsn
documentollectionsthatarelik ely to satisfythe users’infor-
mationneedsxpressedn queries Whenthenaturallanguage
in which documentsare written differs from the languagen
which queriesare posed the taskof retrieval is called cross-
languagenformationretrieval (CLIR). A commonapproach
to cross-languageetrieval is to translatequeriesinto the doc-
umentlanguageausinga bilingual dictionaryandthenperform
monolingualretrieval. Monolingualinformationretrieval is it-
self adifficult task,andthe languagealifferencein CLIR adds
an additionaldimensionto the compleity of informationre-
trieval task. Translatingusers'queriesnto documentanguage
requireshilingual resourcesuchas machinetranslationsys-
tems,bilingual dictionaries parallelbilingual corpora,andso
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on. Theeffectivenesof CLIR, usuallymeasuredn recalland
precision,dependon mary factors,suchasthe effectiveness
of themonolingualretrieval engine the coverageof the bilin-
gual dictionariesusedto translatequeries,the quality of the
translationsthetranslationdisambiguatiorstrateyy, andother
factors.

We presentn this paperexperimentatesultsrom combin-
ing multiple sourcedor translatingshortqueriesfrom English
into Chineseandexaminein somedetailtheissuesn Chinese
to Englishcross-languageetrieval. Cross-languaganforma-
tion retrieval involving Chinesehasonemorefactor word seg-
mentation, that may affect the effectivenessof retrieval com-
paredto CLIR dealingwith a pair of Europeardanguages.

Section2 describeshetestsetsfor our CLIR experiments.
Section3 presentshe monolingualretrieval experimentre-
sults.Sectiord describeshe Chinesdo Englishcross-language
retrieval approachthesourcesisedto translatedgshortEnglish
queriesandthe experimentresults. In section5 we examine
in somedetail the factorsthat may have degradedthe per
formanceof the Chineseto English cross-languageetrieval.
Sectionb6 briefly notesrelatedwork on Chineseto Englishre-
trieval, andsection7 providesour conclusions.

2 Test Sets

The TREC topics301-450usedin the ad hoctasksin TREC-
6 [11], TREC-7[13] and TREC-8[12] weremanuallytrans-
latedfrom Englishinto Chineseby two Chinesenative speak-
ers. The original Englishtopicscontainthreeparts: title, de-
scriptionandnarrative. The titles typically consistof oneor
two conceptterms. The descriptionsare aboutone sentence
long, statingthe users’information need. The narratve of
a topic gives additional information about what documents
shouldbe consideredelevant and/orwhat documentshould
notbeconsideredelevant. Thethreepartsareexplicitly marked.
Thedescriptiorandnarratie areabsentn typical userqueries
posedto retrieval systemssuchasonline library catalogsys-
temsandinternetsearchengines.

Only the title and descriptionfields of the TREC topics
301-450weremanuallytranslatedrom Englishinto Chinese.
In the experiments,only the title translationswere usedas
queries. And the performanceon English monolingualand
on Chineseto Englishcross-languageetrieval werebasedon
thetitle queriesonly.

The averagelength of the 150 titles is 2.41 terms, close



topicnumber| original English Chinese
title translation
313 MagneticLevitation-Magles | B 7k &% -
kB
335 Adoptive Biological Parents | 5 L &
FAER R
349 Metabolism %%ﬁlﬁ
357 territorial watersdispute ?@ﬂﬁ%%
367 piracy ?@ﬁ'ﬁ‘?@
378 euroopposition X BR TG
417 creatvity ﬁ'ﬁﬁjj
434 Estonia,economy ZV R,
LV
436 railway accidents J(Egﬁﬁ
446 tourists,violence ?ﬁ?g, %jj

Tablel: Tenrandomlyselectedopics.

to the averagequerylengthfound in the transactionogs of
51,473queriesposedby 18,113usersof Excite[4].

The 150 TREC topicscover a variety of subjectssuchas
agriculture Jaw, technologymedicine,internationakelations,
policy, philosophytourism,weatherandsoon. Tenrandomly
selectedopicswith Chinesetranslationsare presentedn ta-
blel.

Our testdocumensetusedin the experimentsconsistsof
the TREC disks 4&5 without the Congressional Record col-
lection. Thetestcollectioncontains528,155documentawith
anaveragelengthof 497.9words[14]. Thedocumentollec-
tionsusedin the experimentsncludearticlesin the Financial
Times publishedfrom 1991to 1994, the Federal Register in
1994, theForeign Broadcast Information Services (FBIS)and,
theLos Angeles Times betweenl989and1990. Thetext in the
four collectionsis closeto two gigabytes. A total of 13,692
documentsn the testdocumentsetareknown to be relevant
to the 150 TRECtopics.

We did one English monolingualretrieval run using the
titles in the original topicsandthe testdocumentet. There-
trieval algorithm usedin our experiments(both monolingual
and cross-languageip a logistic regressionbaseddocument
rankingalgorithmdevelopedat Berkeley [3].

Theindexing procedurausedin processindopictitiesand
documentsconsistsof tokenization, stopword removal, and
stemming. A token or term is definedin our experiments
as consistingof alphabeticalettersonly and all capital let-
tersarechangedo lower case.Our stoplistconsistsof about
600 words. A Porterstemmerwas usedto reducewordsto
stemg10].

For Chineseto Englishcross-languageuns,the manually
translatedChinesequerieswereautomaticallytranslateack
into Englishusingmultiple sourceso bedescribedelow.

3 Monolingual Performance

Theretrieval performancef the Englishmonolingualrun us-
ing title only is presentedn the MONO columnin table 2.

recall MONO | CLIR1 | CLIR2 CLIR3
level LDC LDC+ LDC+
Kingsoft | KingSoft+
Yahoo
at0.00 0.6658 | 0.3868| 0.4369 | 0.4578
at0.10 0.4533 | 0.2192| 0.2492 | 0.2706
at0.20 0.3639 | 0.1628| 0.1828 | 0.2021
at0.30 0.2929 | 0.1243| 0.1432 | 0.1617
at0.40 0.2268 | 0.0934 | 0.1082 | 0.1246
at0.50 0.1850 | 0.0717| 0.0794 | 0.0912
at0.60 0.1415 | 0.0538| 0.0592 | 0.0681
at0.70 0.1025 | 0.0431| 0.0466 | 0.0519
at0.80 0.0701 | 0.0264 | 0.0279 | 0.0320
at0.90 0.0387 | 0.0192| 0.0196 | 0.0213
at1.00 0.0190 | 0.0117| 0.0122 | 0.0129
average
precision 0.2108 | 0.0939| 0.1069 | 0.1183
percentof
monolingual 44.5% | 50.7% 56.1%
relevant
retrieved 7019 4496 | 4888 4973

Table 2: English Monolingual and Chinese-Englistcross-
languageetrieval performance.

The overall precisionis about0.21 and the overall recall is
about0.51. Thiswill bethebaselingor comparingChineseo
English cross-languageetrieval to monolingualretrieval. In
our experimentseportedn this paperwe did notemploy the
pseudorelevancefeedbacktechnique. The performancefor
all retrieval runsare basedon the resultsof the initial search
without queryexpansion.

Besidethe documentranking algorithm usedin the re-
trieval, the shortnes=f the titles and the non-specificityof
sometitles could alsodegradethe overall performanceof the
monolingualretrieval. With no contet, it is difficult to judge
therealinformationneedsf theuserswvho posedqueriedike
piracy, creativity, Women in Parliaments, World Court, main-
streaming, alternative medicine, tourism, andsuicides which
are amongthe 150 topics usedin this study For example,
piracy could meanthe act of robberyon the high seasor the
unauthorizeduse of copyrighted productssuchas software.
The topic alternative medicine is vaguewhen examinedout
of contet.

4 Cross-Language IR

There are a numberof waysto perform the task of cross-
languagenformationretrieval in which a queryposedin one
languagds searchedgainsta collection of documentswrit-
tenin a differentlanguage.Oardand Diekemaprovide a re-
centsuney on cross-languagsformationretrieval in [8]. A
retrieval methodbasedon matchinga queryin onelanguage
againstdocumentsin a different languagewould fail when
thereare no cognatesdetweenthis languagepair (e.g., Chi-
neseandEnglish). For matching-basecetrieval algorithmsto
work, boththe documentsandqueriesneedto be expressedn
the samelanguageor conceptuakpaceasin latentsemantic
indexing. A commonapproacho cross-languagmformation
retrieval is to coupletranslationwith monolingualinformation
retrieval. A users querycanbe translatednto the document



languageor thedocumentollectioncanbetranslatednto the
languagewith which the usersfeel mostcomfortable. When
atranslationsystemis available,it canbe usedto translateei-
therqueryor documentsWhenno suchresources available,
bilingual dictionariesor wordlists,if available,canbe usedto
translatequeriesin word-by-word or in phrasesAlternatively,
parallelor comparablebilingual corporacanbe usedto mine
abilingualwordlistfor querytranslation.

Thestepsnvolvedin ourChinesdo Englishcross-language
retrieval include segmentationof Chinesequeries translation
of theChinesegueryterms selectiorof translationvordswhen
multiple translationexist for a Chineseerm,monolingualre-
trieval of the translationsagainstthe English test collection
describechbore. The Chinesequeriesarethe manuallytrans-
latedEnglishtitles asmentionedabore.

We appliedadictionary-basetbngestmatchingmethodto
splitaChinesegueryintoterms.Wewill referto thedictionary
usedn word segmentatiorasthe sggmentatiordictionary and
abilingual dictionaryusedto translateChineseanto Englishas
the transferdictionary Our sggmentationdictionarycontains
about240,000entries,including characterswords, phrases,
andpropernames.Two main contrikuting sourcego the seg-
mentationdictionaryarethe Chinesecollectionfor the TREC-
5 and TREC-6Chineseretrieval track andthe Chinesewords
foundin the LDC transferdictionarydescribedelow.

Oneof thebilingual dictionarieswe usedto translateChi-
nesequeriesinto Englishis the Chinese-to-Englishwordlist
(version2.0) compiledby Linguistic DataConsortium. The
wordlist consistsof alist of Chinesewords, eachpairedwith
a setof Englishwords. It hasabout128,000entries. We will
referto this bilingual wordlistasthe LDC transferdictionary

The secondbilingual dictionary usedin our experiments
is the Kingsoft online dictionary’. We will call this dictio-
nary the Kingsoft transferdictionary It consistsof a gen-
eraldictionaryandasetof 23 specializedlictionaries suchas
ships,electricity, telecommunicationlaw, broadcastingenvi-
ronment,chemistry economyandtrade,computey medicine,
andso on. The generaldictionary containsaboutfour mil-
lion entriesandthe specializeddictionariestogethercontain
abouttwo million entries[§. In our experiments,only the
Chinesequery termsmissingin the LDC transferdictionary
werelooked up in the online versionof the KingSoft dictio-
nary Again,themiss@mentedjuerytermswerenotmanually
correctecbeforetranslation.

Thethird sourceusedn ourtranslatioris the Yahoo-China
searchengineavailableat http://cn.yahoo.comAWhena Chi-
nesetermis not foundin boththe LDC andKingSoft dictio-
naries,it is searchedn Yahoo-China.The searchresultsre-
turnedfrom Yahoo-Chinasearchenginecontainsa title and
the sentencesvherethe searchterm occurs. whenthe origi-
nal Englishtermis included,it usually appeargight after or
closeto the Chinesegerm. The Englishwordsappeatimmedi-
ately afteror closeto the Chineseterm areextractedfrom the
searclresults.TheextractedEnglishwordsaretakento bethe
translation®f the Chinesetlerm.

ThreeChineseo Englishcross-languagestrieval runswere
carriedout. The Chinesequerieswere first sgmentedinto
wordsusingthe sggmentationdictionary The averagelength
of thesegmentedChinesejuerieqincludingtheonesinappro-
priatelysegmented)s 2.49terms.

2The bilingual wordlist can be downloaded  from
http://morph.ldc.upenn.edu/Projects/Chinese/

3 accessibldrom http://ciba.kingsoft.net/online/

No. of Chinesegerms| No. of EnglishTranslations
41 0
87 1
61 2
41 3
49 4
19 5
18 6

9 7
15 8
5 9
8 10
7 11
4 12
3 13
1 14
1 16
1 20
2 21
1 23

Table3: Distribution of thenumberof Englishtranslationdor
the Chinesequerytermsin the LDC transferdictionary

Thefirstrunusedonly theLDC transferdictionaryto trans-
late the Chinesequeriesinto English by dictionary lookup.
The missgmentedquerytermswere not manuallycorrected
beforedictionarylookup.

Table3 presentghe distribution of the numberof English
translationgor the Chinesequerytermsproducedafter word
segmentation.Column2 givesthe numberof Englishtransla-
tions,columnlisthenumberf Chinesejuerytermsthathave
the samenumberof Englishtranslations. For example, the
third row in thetablemeans61 Chinesequerytermshave two
Englishtranslationdoundin theLDC transferdictionary The
tableshavs 41 Chinesequerytermshave no Englishtransla-
tionsbecausehey aremissingin the LDC transferdictionary
It alsoshavs nearlyhalf of the Chinesequerytermshave three
or moreEnglishtranslationsn this transferdictionary

A total of 373termsweregeneratedy segmentation;jn-
cludingthe onesgeneratedecausef inappropriatesggmen-
tation. Examplesof improperword segmentationwill be pre-
sentedbelon. Amongall queryterms,the Chinesequeryterm

" J84 " hasthelargestnumberof translationsyhich is 23.
ThetranslatedEnglishtermsarelistedin thefollowing table:

to m x/to bl end/ adm x/ adm xt sure/ adm xt ur e/

batt ering/ bl endi ng/ brewi ng/ conm ngl e/ commi x/

conmmi xt ur e/ conposi ti ng/ concocti on/ confect/
imm xture/ingraft/interblend/interflow
interfusion/intermxing/interm xture/ el d/
sophi stication/

Table 3 clearly suggestshe needto disambiguatethe trans-
lations of the Chineseterms. We adopteda simple method
to choosetranslationsf therearemultiple onesfor a Chinese
queryterm. Our methodis to retainthe two Englishtransla-
tionsthat occurmostfrequentlyin the Englishtestdocument
set. The translatedtermsand the words in the English test
collectionarenormalizedbeforethe occurrencesf wordsare
counted. The normalizationprocesschangesplural nounsto

their singularform, andverbsto their baseform.



We decidedto choosetwo asthe numberof translations
to keepbecaussometimeshetranslationoccurringmostfre-
quentlyin the testdocumentsetmay not the bestchoice. So
keepingtwo increaseghe chancesf including the mostap-
propriatetranslationif it is amongthe translations.It is also
partly becausesome Chineseterms may have two or more
equally appropriatetranslations. The secondterm may be a
relatedterm. In thesecasespnewould wantto includebothof

them. For example,the Chineseterm” /5 Jii| ” canbetrans-
latedaseitheroil or petroleum. Thetop two translationdor ”

Y52 " arecar andauto. And the top two translationsfor ”
K " aredog andcanine. A casewherethis selectionstrateyy

failed involvesthe Chineseterm” & " in " H44 ", mean-
ing electricity and gasin English. Thetop two translationsy
occurrenceountin testdocumensetareair andgas.

In thesecondun, the Chinesequeriesweretranslatednto
Englishusingthe LDC transferdictionaryjust aswasdonein
thefirst run. The Chinesewordsthatare missingin the LDC
transferdictionarywerelookedupin theKingsofttransferdic-
tionary Sincethe wordsmissingin the LDC transferdictio-
nary are mostlikely uncommontermsor propernouns,one
would expecttheremay be only oneor a few translationgor
the missingwords. For thosewords,we did not disambiguate
the translationsif thereare morethanone. All translations
foundin theKingsofttransferdictionaryfor themissingwords
in theLDC dictionarywereretained Whenaword s foundin
the generaldictionary only the translationdrom the general
dictionary were retained;otherwisethe translationsfound in
all specializedictionarieswereretained.

In the third run, the Chinesequeriesweretranslatednto
Englishaswasdonein the secondrun exceptthewordsmiss-
ingin bothtransferictionariesverelookedup usingthe Yahoo-
Chinasearctengine.Someof thequerywordswerenotrecog-
nizedin sggmentingthe Chinesequeriedargelydueto thelim-
ited coverageof the sggmentatiordictionary For this run, we
manually correctedthe sggmentationerrorsand then looked
upthosewordsin Yahoo-Chinaearchengineaswell. Sosgy-
mentationis not anissuefor thethird cross-languageetrieval
run.

The useof Yahoo-Chinasearchenginein finding transla-
tionsfor Chinesewordsis basedn the obsenrationthatwhen
an English term, particularly a new term, is usedin written
text, the Englishterm sometimeoccursin parenthesesght

afterits Chineseranslations For example theword” EX 5"
whichis the Chineseranslatiorfor euro wasposedasaquery
to Yahoo-Chinasearchengine,one segmentfrom the search

resultsis ” fA[{EEK G ( EURO )? " In this case,the
original Englishterm "euro” appeardmmediatelyfollowing
its Chinesetranslation. More queriesand segmentsof their
searchresultsarepresentedn table4.

Table2 presentsheevaluationresultsfor theEnglishmono-

lingualretrieval runandthreeChinesdo Englishcross-language

runs. The columnlabeled’MONO” shaws the evaluationre-
sult for the English monolingualretrieval run. The columns
labeled”CLIR1", "CLIR2", and”CLIR3" presentthe evalu-
ation resultsfor the first, secondandthird cross-languagee-
trieval runs. Theresultsshawv the overall precisionof thefirst
cross-languageun using the LDC transferdictionary alone
in translatingqueriesis only 44.5% of the overall precision
for the monolingualrun. Whenthe Kingsoft transferdictio-
nary is usedto translatewords missingin the LDC dictio-

nary, the overall precisionfor the secondcross-languageun

increasedrom 0.0939to 0.1069.Theoverall precisionfor the
third cross-languageun is furtherincreasedo 0.1183when
thewordsnot foundin bothtransferdictionarieswerelooked

upin Yahoo-Chinaearchengineandtheautomaticsgmenta-
tion errorsweremanuallycorrected.The performancédor the
third CLIR run represent$6.1%of the overall precisionfor

themonolingualrun.

The poor performanceof Chinese-Englisietrieval is the
resultof a numberof factors: the coverageof the sgmenta-
tion dictionary the sggmentatioralgorithmused the coverage
of thetransferdictionary the quality of the tranferdictionary
ambiguitiesn translation.

5 Failure Analysis

In this section,we examineseveral factorsthat may directly

or indirectly have degradedthe retrieval effectivenessof Chi-

neseto Englishcross-languageetrieval. The factorsinclude
segmentationandtranslation,particularly the transferdictio-

nary coverage translationdisambiguationandinappropriate
translations.

5.1 Segmentation

Sincethe queriesare short, consistingof one or two concept
termsin general,it is critical to translatethemall into En-

glish appropriately Becausevordsare not explicitly marked
in Chinesewriting, it is necessaryto segmentthe Chinese
queriesinto words before dictionary lookup can take place.
As mentionechbore, adictionary-basetbngestmatchingwas
appliedto sgmentthe Chinesegueries Overallthesegmenta-
tion resultsaregood,partly because¢hequeriesarevery short.
Nevertheless several Chinesequerieswere incorrectly seg-

mentedbecausehe wordsin thesequeriesaremissingin the
segmentationdictionary The Chinesewordsthatwereincor

rectly sggmentedare presentedn table5. All of the Chinese
wordsshavn in theseconccolumnaremissingin our sggmen-
tation dictionary As aresult,the averageprecisionfor these
eight queriesare almostzero. Another example of inappro-

priate sgmentationis the fragmentof text * 3% JL & 2
F (teachingdisabledchildren)” which wassplit into ” 3% ¥
(disabled)’and” JLEEZLE (child education)”. The appro-
priate seymentationwould be” 3% / JLE / #HH " or”

WHILE I BE .

5.2 Translations

Firstwewill examinethetransferdictionarycoverage.Table3
shawvs 41 out of 373 Chinesequerywordsarenotfoundin the
LDC transferdictionary A numberof themarepropernouns.
The words missingin the transferdictionary arelisted in ta-
ble 6. Thelist of missingwordsalsoshaws the variety of the
topicsusedin this study The performancdor all the queries
with words not translatedare very poor sincethe queriesare
only oneor two wordslong.

In thesecondtross-languagexperimentwe lookedupthe
terms, missingin the LDC dictionary in the Kingsoft online
dictionary About half of the termsarefoundin the Kingsoft
dictionary even thoughsomeof the translationsmay not be
the sameasthe original Englishterms. Suchan exampleis



Chineseword | Segmentsof Yahoo-Chinaearchresultscontainingoriginal Englishterms

JE/REH | - RVEERF SR ISR TR E W E Nino). JEREHAR. . .
. NG JLIRJE WIS (ELNINO) ...

e .. FIERRIE ( EURO )? FIRKHH H2 TH H4r ( ECU ) HER:?

IR - RIS ( Lymedisease) P ( Lymedisease) & —FP A& ILB A Y, . . .
.. SEURFER B2 BEAR R (Lymeborreliosis) X FRIEMHF (Lymedisease),

HAR L ERINHBIX Y HEAR (Schengenfiti ] (Deutchland)..

HEEh HA%J Hubble,Edwin Povell( 1889.11.26 1953.9.28 3£ E K ¥ %, .

Table4: Segmentsof Yahoo-Chinasearchresultsthatcontainthe original Englishterms. Thefirst columnshavs thewordsposed
assearchyueriego Yahoo-Chinaearctengine.Thesecondcolumnpresentsegmentsn thesearchresultsthatcontaintheoriginal

Englishterms.

topicnumber | words inappropriatelysegmented

309 BeT K (Rap) Bl 1

351 AR 78,22 (Falkland) bW e

378 KK IT (euro) BX / 75

406 A4 2% [GAE (Parkinsons'Disease) Wh /4 BRI SE

410 AR (Schengen) B /AR

418 %75% (quilts) %71 8%

423 K B4R L /R B 4E AT (Mirjana Markovic) | K BL /3 / $8 EhJR 1 L4 B3
441 SEM (Lymedisease) €118 195

Table5: Wordsthatwereinappropriatelysegmented.

home schooling which wasmanuallytranslatednto ” S8 25
in Chinesethenthe Chineseword wastranslatednto family
education by looking up theKingsoft dictionary

Someof the query terms, notably the propernouns,are

missingin bothdictionaries. The missingtermsinclude” &
#J) (Hubble)”,” JB,JR JE 3 (EI Nino)”, " Bl JR 7% ¥ 2R X
(Alzheimers), ” JZ 3& (PanAm)", " K I& & 4E & (Milo-

sevic)”, and” £ &R (Hussein)”. SearchingYahoo-China
foundtranslationgor anadditionalelevenChinesewvords,which
furtherimproved the overall precisionfor Chineseto English
retrieval. Table7 liststhe Chinesevordsandtheir translations
foundin the searchresultsof Yahoo-ChinaOur procedurdo
extracttranslationgrom Yahoo-Chinaearchresultsis simple.
The Englishwordsin parenthesefllowing the Chineseerm
are extractedas the translationof the Chineseterm. And in
the caseof no parenthese®llowing the Chineseterm,we are
looking for English words occurringright after the Chinese
term.

5.3 Inappropriate translations

For several queries,the translationsfrom Chinesebackinto
Englishby transferdictionarylookup arenot the sameasthe
original Englishwords. Two suchexamplesare "hydroelec-
tric” and”suicide”. Thetermhydroelectric is manuallytrans-

latedinto " 7K 7 % H, " in Chinese However whenthe Chi-
neseterm is translatedback into English throughthe LDC
transferdictionary the English translationsare hydropower

andwaterpower. The secondexampleis topic 424 which has

justonetermsuicide. It wastranslatednto” H %% ”, hovever

whenit wastranslatedbackinto English,the translationsare
self-slaughter and self-destruction. The LDC transferdictio-
narylists four translationgor this Chineseterm (theinfinitive
precedingthe verb is removed): kill oneself, commit suicide,
self-dlaughter and self-destruction. Whenthe translationsare
countedin the testdocumentset, the phrasetranslationsare
countedasasingleterm. Sincetheindex termsin thetestdoc-
umentdo notincludeary phrasesthe occurrenceountof the
phrasecommit suicide is zero, resultingin not be selectedas
oneof thetranslationof the Chineseerm. Onemoreexample
of inappropriatdranslationis topic 428 whosetitle is Legion-

naires disease. Its Chinesetranslationis ” ZE %5 ”. The
soleEnglishtranslationaccordingto the LDC transferdictio-
naryis Legionnelosis, a word occurredin no documentn the
testset.

Thetitle of topic 353 is "Antarctica exploration”. It was
manuallytranslatednto Chineseas” FAR %22 ". Whenthe
Chineseterm was automaticallytranslatedobackinto English
by the LDC transferdictionarylookup,the Englishtranslation

becomegsouthpoleexpedition”. TheChineseterm” Fg )% ”
wastranslatednto south poleinsteadof Antarctica. TheLDC

transferdictionary containsthe pair ” §g # M| /Antarctica”.
If the original Enlgishquerywastranslatednto Chineseas”

FEHLINEEZ " in thefirst place thetranslatecEnglishquery
would containthe term Antarctica. Both Chineseranslations
of the phrase’Antarctica exploration” are appropriate how-




Chinesewords

Translationsxtractedfrom Yahoosearctresults

Original English

€ i Lymedisease/LD/ Lymedisease
BE R Gangstaap rap

A 322 FALKLAND ISLANDS Falkland
o EURO euro
AR Schengen Schengen
W& Hubble,Edwin Ponell/TNT2/1/ Hubble
JE/R B ELNINO/EI Nino/SST/GIANT El Nino
KB4 LT  slobodamilosevic, 1941.8- Milosevic
ZE PanAmSatCorp PanAm
E Cuphea/CupheigneaA. DC. cigar
RBIEZT  BeingJohnMalkovich/BEING JOHN/John Malkovic

Table7: The Englishwordsextractedfrom the searchresultsof Yahoo-Chinaearcrengine.

ever the shorterversion,” AR #%£Z », is morecommonly
used.
The Englishterm bee canbe translatednto Chineseas”

" or” Z& W& . Thedictionarycontainsthe Englishtrans-

lation for the Chineseterm” B " but not the other Chinese
term” & W ". TheEnglishtermcigar hastwo Chineserans-

lations” 5 FHHH " or simply” F #fi . TheLDC transfer
dictionary containsthe Englishtranslationfor * & #fjtH *,
but notfor ” i .

The topic 377, "cigar smoking”, wastranslatednto ” W

ZE#i " in Chinese TheEnglishtranslatiorof * B S #ii ” by
the LDC transferdictionarylookup becaméabsorb/breathe”.

Here” &% " was not translatedbecaussit is missingin

the transferdictionaryand” ¢ ” was translatedinto "ab-
sorb/breathe”.

6 Related work

Chenand Nie [2] describeda mining systemcapableof au-
tomaticallyfinding paralleltexts. They usedthe paralleltext
to constructa Chinese-Englistbilingual dictionary that was
usedto translatequeries. The paralleltext complementsex-
isting bilingual dictionaries.Kwok [6] useda machinetrans-
lation systemanda small bilingual wordlist to translateshort
queriesandfound the bilingual wordlist complementhe ma-
chinetranslationresultingin animprovementin retrieval per
formance. Bian and Chen[1] useda bilingual dictionary of
about125,000entriesto translatequeries.Four querytransla-
tion selectionstrat@iesweretested. OardandWang[9] ex-
aminedthe effects of term sggmentationon Chinese/English
CLIR. And Levow andOard[7] studiedthe lexicon coverage
for CLIR.

7 Conclusions

We have presentedhe resultsfor three Chineseto English
cross-languageetrieval runsusing 150 shortqueriesagainst
a large Englishtestdocumentset. We have usedtwo large

transferdictionariesandthe YahooChinesesearchengineto

translateChinesequeriesinto English. althoughthetopicswe

usedvary over awide variety of subjectswhenwe combined
the two transferdictionarieswith Yahoo Chinesesearchen-
gine,wewereableto translateabout94%of the Chinesequery
words. The bestperformancef the Chineseto Englishcross-
languageretrieval is only about54% of that achieved in En-

glishmonolingualretrieval in spiteof mostof thequerywords
beingtranslatedTherelatively poorperformancef thecross-
languageretrieval canbe attributedto a numberfactorssuch
asthe coverageof the segmentationdictionary coverageof

the transferdictionaries the quality of the transferdictionar

ies,andthe existenceof multiple translationdor mary of the
Chinesequerywords. Anotherfactoris the shortnesof the
queries.Our failureanalysishasshovn several of the Chinese
querywords were not recognizedas words becauseahey are
missingin the sggmentatiordictionary Our analysisalsohas
shavn mary of the Chinesequerywordshave threeor more
translationsvhich malkes the selectionof the mostappropri-
atetranslationeven more difficult. Our stratgy of retaining
the top two translationsvorks well for someChinesewords,
but becomdesseffective for otherwords,andsometimeghis

stratgy chooseshewrongtranslationsTheideaof usingthe

YahooChinesesearchengineto discover translationgor Chi-

nesewords works well for propernouns. Our experiments
have shavn resourcesvailable for translationand resolving
the disambiguityof translationscanhave large impacton the

effectivenesof Chineseto Englishcross-languageetrieval.

8 Acknowledgements

We wish to thankMichael Bucklandandthe anorymousref-
ereedor constructve commentsThisresearclwassupported
by DARPA grant“TranslinguallnformationManagements-
ing DomainOntologies”’N66001-00-1-8911.

References

[1] Guo-Wei Bian andHsin-Hsi Chen. Cross-language-
formation accesgo multilingual collectionson the in-



missingChinesewords

Englishtranslations

(R (Rap)(Y)

M= (Falkland)(Y)

RKIT (euro)(Y)

M4 2R PGAE (ParkinsonsDisease)

R (SchengentY)

Y4k (quilts)

K H WIS KRB S | (MirjanaMarkovic) (Y)

%ﬁﬁﬁﬁ (Lymedisease)

NURRIE polio (K)

K Hubble(Y)
endangere(K)

FH, radiowave (K)
BT Levitation (K)
# cult

incometax evasion(K)

FHEA B biological parentgK)
blackbear(K)

R viral (K)

i) Aspirin (K)

) Alzheimer's

>y
R
wa
=
7

§

&l
=
R =T

2
B E
4

4

e
S P

7%

| &

EnglishChanne(K)
clothingsweatshops
El Nino (Y)

anoreia (K)
cigar(Y)
disabled(K)
obesity(K)
organic(K)

R&D
homeschooling(K)
tourism(K)

rain forest(K)
poaching(K) (poach)
PanAm (Y)
treasurdK)
sahaging(K)
steel(K)
GoldenTriangle(K)
carbonmonoxide(K)
art (K)

Milosevic (Y)

child labor (K)
Hussein

Table 6: Chinesequerywords not translatecby LDC trans-
fer dictionarylookup. The symbol”(K)” meansthe Chinese
word is foundin the Kingsoft online dictionaryandthe sym-
bol "(Y)” meansthe Chineseword is foundin the searchre-
sultsfrom Yahoo-Chinasearchenginebut notin bothtransfer
dictionaries.

(2]

(3]

(4]

(5]
(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

ternet. Journal of the American Society for Information
Science, 51:281-2962000.

JiangChenand Jian-Yun Nie. Automatic construction
of parallel English-Chinesecorpusfor cross-language
information retrieval. In Proceedings of the 6th Ap-
plied Natural Language Processing Conference, Seattle,
Washinton, USA, April 29-May 4, 2000, pages21-28,
2000.

W. S.CooperA. Chen,andF. C. Gey. Full text retrieval
basedon probabilisticequationswith coeficie ntsfitted
by logistic regression.n D. K. Harman editor, The Sec-
ond Text REtrieval Conference (TREC-2), pagess7—-66,
March1994.

BernardJ. JansenAmandaSpink,and Tefko Saraceic.

Reallife, realusersandrealneeds:a studyandanalysis
of userquerieson theweh Information Processing and

Management, 36:207—-2272000.

KingSoft. http://ciba.kingsoft.net/ciba2000/cidian.htm.

K.L. Kwok. English-chinesecrosslanguageretrieval
basedon a translationpackage. In Machine Transla-
tion Summit VIl workshop on Machine Trandation for
Cross Language Information Retrieval, KentRidgeDig-
ital LaboratoriesSingapore1999.

Gina-AnnelLevow and DouglasW. Oard. Evaluating
Lexicon Coveragefor Cross-Languagiformation Re-
trieval . In Workshop on Multilingual Information Pro-
cessing and Asian Language Processing, 1999.

Douglasw. OardandAnneR. Diekema.Cross-language
informationretrieval. In Annual Review of Information
Science and Technology. AmericanSocietyfor Informa-
tion Science1998.

DouglasW. OardandJiangiangWang. Effectsof Term
Sgymentationon Chinese/EnglishCross-Languagén-
formationRetrieval . In Symposiumon Sring Processing
and Information Retrieval (SPIRE), 1999.

M. F. Porter An algorithmfor suffix stripping.Program,
14:130-1371985.

E. M. VoorheesandD. K. Harman,editors. The Fifth
Text Retrieval Conference (TREC-5), National Institute
of StandardsindTechnology Gaithersrg, MD, 1997.

E. M. VoorheesandD. K. Harman,editors. The Eighth
Text Retrieval Conference (TREC-8), National Institute
of StandardsndTechnologyGaithershirg, MD, 1999.

E. M. VoorheesandD. K. Harman editors. The Seventh
Text Retrieval Conference (TREC-7), National Institute
of StandardsindTechnology Gaithersirg, MD, 1999.

Ellen M. VoorheesandDonnaHarman.Overview of the
SeventhText REtrieval Conferenc TRC-7).1n EllenM.
Voorheesand DonnaHarman,editors, The Seventh Text
REtrieval Conference (TREC-7), pagesl—23,July 1999.



