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In this paper, we examinevariousfactorsthat affect the re-
trievalperformanceof Chinese-Englishcross-languageretrieval.
Thefactorsincludesegmentationdictionarycoverage,segmen-
tationalgorithm,transferdictionarycoverage,transferdictio-
nary quality, and translationdisambiguation.The paperin-
troducesanideaof recovering theoriginal Englishnamesfor
thetransliteratedChinesewords,mainly thepropernames,us-
ing searchengine. We usedtwo transferdictionariesand a
Chinesesearchengineto translateshortChinesequeriesinto
English. The majority of the Chinesewordswere translated
into English,but the overall precisionof the Chineseto En-
glishcross-languageretrieval is only about56%of theoverall
precisionfor themonolingualretrieval. 1
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Information retrieval is the taskof finding the documentsin
documentcollectionsthatarelikely to satisfytheusers’infor-
mationneedsexpressedin queries.Whenthenaturallanguage
in which documentsarewritten differs from the languagein
which queriesareposed,the taskof retrieval is calledcross-
languageinformationretrieval (CLIR). A commonapproach
to cross-languageretrieval is to translatequeriesinto thedoc-
umentlanguageusinga bilingual dictionaryandthenperform
monolingualretrieval. Monolingualinformationretrieval is it-
self a difficult task,andthelanguagedifferencein CLIR adds
an additionaldimensionto the complexity of informationre-
trieval task.Translatingusers’queriesinto documentlanguage
requiresbilingual resourcessuchasmachinetranslationsys-
tems,bilingual dictionaries,parallelbilingual corpora,andso�
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on. Theeffectivenessof CLIR, usuallymeasuredin recalland
precision,dependson many factors,suchastheeffectiveness
of themonolingualretrieval engine,thecoverageof thebilin-
gual dictionariesusedto translatequeries,the quality of the
translations,thetranslationdisambiguationstrategy, andother
factors.

Wepresentin thispaperexperimentalresultsfrom combin-
ing multiplesourcesfor translatingshortqueriesfrom English
into Chineseandexaminein somedetailtheissuesin Chinese
to Englishcross-languageretrieval. Cross-languageinforma-
tion retrieval involving Chinesehasonemorefactor, word seg-
mentation, that may affect theeffectivenessof retrieval com-
paredto CLIR dealingwith a pair of Europeanlanguages.

Section2 describesthetestsetsfor ourCLIR experiments.
Section3 presentsthe monolingualretrieval experimentre-
sults.Section4 describestheChinesetoEnglishcross-language
retrieval approach,thesourcesusedto translatedshortEnglish
queriesandthe experimentresults. In section5 we examine
in somedetail the factorsthat may have degradedthe per-
formanceof the Chineseto Englishcross-languageretrieval.
Section6 briefly notesrelatedwork on Chineseto Englishre-
trieval, andsection7 providesourconclusions.
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TheTRECtopics301-450usedin theadhoctasksin TREC-
6 [11], TREC-7[13] andTREC-8[12] weremanuallytrans-
latedfrom Englishinto Chineseby two Chinesenative speak-
ers. Theoriginal Englishtopicscontainthreeparts: title, de-
scriptionandnarrative. The titles typically consistof oneor
two conceptterms. The descriptionsareaboutonesentence
long, stating the users’ information need. The narrative of
a topic gives additional information about what documents
shouldbeconsideredrelevant and/orwhatdocumentsshould
notbeconsideredrelevant.Thethreepartsareexplicitly marked.
Thedescriptionandnarrativeareabsentin typicaluserqueries
posedto retrieval systemssuchasonline library catalogsys-
temsandInternetsearchengines.

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

The averagelength of the 150 titles is 2.41 terms,close



topicnumber originalEnglish Chinese
title translation

313 MagneticLevitation-Maglev %'&)(+* -

&)()*
335 Adoptive BiologicalParents ,)-/.102/354+6
349 Metabolism 7/859+:
357 territorialwatersdispute ;)<)=+>
367 piracy ;)?)@BA
378 euroopposition C)D/E1F
417 creativity G)H)I
434 Estonia,economy J)K)LBMONP)Q
436 railwayaccidents R)S)TBU
446 tourists,violence V)WXNZY)I

Table1: Tenrandomlyselectedtopics.

to the averagequery length found in the transactionlogs of
51,473queriesposedby 18,113usersof Excite[4].

The 150 TREC topicscover a variety of subjectssuchas
agriculture,law, technology, medicine,internationalrelations,
policy, philosophy, tourism,weather, andsoon. Tenrandomly
selectedtopicswith Chinesetranslationsarepresentedin ta-
ble1.

Our testdocumentsetusedin theexperimentsconsistsof
the TREC disks4&5 without the Congressional Record col-
lection. The testcollectioncontains528,155documentswith
anaveragelengthof 497.9words[14]. Thedocumentcollec-
tionsusedin theexperimentsincludearticlesin theFinancial
Times publishedfrom 1991to 1994, the Federal Register in
1994,theForeign Broadcast Information Services (FBIS)and,
theLos Angeles Times between1989and1990.Thetext in the
four collectionsis closeto two gigabytes.A total of 13,692
documentsin the testdocumentsetareknown to be relevant
to the150TRECtopics.

We did one English monolingualretrieval run using the
titles in theoriginal topicsandthe testdocumentset. There-
trieval algorithmusedin our experiments(both monolingual
and cross-language)is a logistic regressionbaseddocument
rankingalgorithmdevelopedat Berkeley [3].

Theindexing procedureusedin processingtopic titlesand
documentsconsistsof tokenization,stopword removal, and
stemming. A token or term is definedin our experiments
as consistingof alphabeticallettersonly and all capital let-
tersarechangedto lower case.Our stoplistconsistsof about
600 words. A Porterstemmerwas usedto reducewords to
stems[10].

For Chineseto Englishcross-languageruns,themanually
translatedChinesequerieswereautomaticallytranslatedback
into Englishusingmultiplesourcesto bedescribedbelow.
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Theretrieval performanceof theEnglishmonolingualrun us-
ing title only is presentedin the MONO column in 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-Englishcross-
languageretrieval performance.

The overall precisionis about0.21 and the overall recall is
about0.51.Thiswill bethebaselinefor comparingChineseto
Englishcross-languageretrieval to monolingualretrieval. In
our experimentsreportedin this paper, we did not employ the
pseudorelevancefeedbacktechnique. The performancefor
all retrieval runsarebasedon the resultsof the initial search
withoutqueryexpansion.

Besidethe documentranking algorithm usedin the re-
trieval, the shortnessof the titles and the non-specificityof
sometitles couldalsodegradetheoverall performanceof the
monolingualretrieval. With no context, it is difficult to judge
therealinformationneedsof theuserswhoposedquerieslike
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 thehigh seasor the
unauthorizeduseof copyrighted productssuchas software.
The topic alternative medicine is vaguewhenexaminedout
of context.
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There are a numberof ways to perform the task of cross-
languageinformationretrieval in which a queryposedin one
languageis searchedagainsta collectionof documentswrit-
ten in a different language.OardandDiekemaprovide a re-
centsurvey on cross-languageinformationretrieval in [8]. A
retrieval methodbasedon matchinga query in onelanguage
againstdocumentsin a different languagewould fail when
thereare no cognatesbetweenthis languagepair (e.g., Chi-
neseandEnglish).For matching-basedretrieval algorithmsto
work, boththedocumentsandqueriesneedto beexpressedin
thesamelanguageor conceptualspace,asin latentsemantic
indexing. A commonapproachto cross-languageinformation
retrieval is to coupletranslationwith monolingualinformation
retrieval. A user’s querycanbe translatedinto thedocument



languageor thedocumentcollectioncanbetranslatedinto the
languagewith which the usersfeel mostcomfortable.When
a translationsystemis available,it canbeusedto translateei-
therqueryor documents.Whenno suchresourceis available,
bilingual dictionariesor wordlists,if available,canbeusedto
translatequeriesin word-by-wordor in phrases.Alternatively,
parallelor comparablebilingual corporacanbeusedto mine
a bilingualwordlist for querytranslation.

Thestepsinvolvedin ourChineseto Englishcross-language
retrieval includesegmentationof Chinesequeries,translation
of theChinesequeryterms,selectionof translationwordswhen
multiple translationsexist for aChineseterm,monolingualre-
trieval of the translationsagainstthe English test collection
describedabove. TheChinesequeriesarethemanuallytrans-
latedEnglishtitlesasmentionedabove.

Weappliedadictionary-basedlongestmatchingmethodto
split aChinesequeryinto terms.Wewill referto thedictionary
usedin wordsegmentationasthesegmentationdictionary, and
abilingualdictionaryusedto translateChineseinto Englishas
the transferdictionary. Our segmentationdictionarycontains
about240,000entries,including characters,words, phrases,
andpropernames.Two maincontributing sourcesto theseg-
mentationdictionaryaretheChinesecollectionfor theTREC-
5 andTREC-6Chineseretrieval trackandtheChinesewords
foundin theLDC transferdictionarydescribedbelow.

Oneof thebilingual dictionarieswe usedto translateChi-
nesequeriesinto English is the Chinese-to-Englishwordlist
(version2.0) compiledby Linguistic DataConsortium2. The
wordlist consistsof a list of Chinesewords,eachpairedwith
a setof Englishwords. It hasabout128,000entries.We will
referto this bilingual wordlistastheLDC transferdictionary.

The secondbilingual dictionaryusedin our experiments
is the Kingsoft online dictionary3. We will call this dictio-
nary the Kingsoft transferdictionary. It consistsof a gen-
eraldictionaryandasetof 23specializeddictionaries,suchas
ships,electricity, telecommunication,law, broadcasting,envi-
ronment,chemistry, economyandtrade,computer, medicine,
and so on. The generaldictionary containsaboutfour mil-
lion entriesand the specializeddictionariestogethercontain
about two million entries[5]. In our experiments,only the
Chinesequery termsmissingin the LDC transferdictionary
werelooked up in the online versionof the KingSoft dictio-
nary. Again,themissegmentedquerytermswerenotmanually
correctedbeforetranslation.

Thethird sourceusedin ourtranslationis theYahoo-China
searchengineavailableat http://cn.yahoo.com/.Whena Chi-
neseterm is not found in both theLDC andKingSoft dictio-
naries,it is searchedin Yahoo-China.The searchresultsre-
turnedfrom Yahoo-Chinasearchenginecontainsa title and
the sentenceswherethe searchterm occurs. whenthe origi-
nal Englishterm is included,it usuallyappearsright after or
closeto theChineseterm.TheEnglishwordsappearimmedi-
atelyafteror closeto theChinesetermareextractedfrom the
searchresults.TheextractedEnglishwordsaretakento bethe
translationsof theChineseterm.

ThreeChineseto Englishcross-languageretrieval runswere
carriedout. The Chinesequerieswere first segmentedinto
wordsusingthesegmentationdictionary. Theaveragelength
of thesegmentedChinesequeries(includingtheonesinappro-
priatelysegmented)is 2.49terms.p

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

accessiblefrom http://ciba.kingsoft.net/online/

No. of Chineseterms 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: Distributionof thenumberof Englishtranslationsfor
theChinesequerytermsin theLDC transferdictionary.

Thefirst runusedonly theLDC transferdictionaryto trans-
late the Chinesequeriesinto English by dictionary lookup.
The missegmentedquerytermswerenot manuallycorrected
beforedictionarylookup.

Table3 presentsthedistribution of thenumberof English
translationsfor theChinesequerytermsproducedafter word
segmentation.Column2 givesthenumberof Englishtransla-
tions,column1 is thenumberof Chinesequerytermsthathave
the samenumberof English translations. For example, the
third row in thetablemeans61 Chinesequerytermshave two
Englishtranslationsfoundin theLDC transferdictionary. The
tableshows 41 Chinesequerytermshave no Englishtransla-
tionsbecausethey aremissingin theLDC transferdictionary.
It alsoshowsnearlyhalf of theChinesequerytermshavethree
or moreEnglishtranslationsin this transferdictionary.

A total of 373 termsweregeneratedby segmentation,in-
cluding theonesgeneratedbecauseof inappropriatesegmen-
tation. Examplesof improperword segmentationwill bepre-
sentedbelow. Amongall queryterms,theChinesequeryterm

” r1s ” hasthe largestnumberof translations,which is 23.
ThetranslatedEnglishtermsarelistedin thefollowing table:

to mix/to blend/admix/admixtsure/admixture/
battering/blending/brewing/ commingle/commix/
commixture/compositing/concoction/confect/
immixture/ingraft/interblend/interflow/
interfusion/intermixing/intermixture/meld/
sophistication/

Table3 clearly suggeststhe needto disambiguatethe trans-
lations of the Chineseterms. We adopteda simple method
to choosetranslationsif therearemultiple onesfor a Chinese
queryterm. Our methodis to retainthe two Englishtransla-
tions thatoccurmostfrequentlyin theEnglishtestdocument
set. The translatedtermsand the words in the English test
collectionarenormalizedbeforetheoccurrencesof wordsare
counted.The normalizationprocesschangesplural nounsto
their singularform, andverbsto their baseform.



We decidedto choosetwo as the numberof translations
to keepbecausesometimesthetranslationoccurringmostfre-
quentlyin the testdocumentsetmay not thebestchoice. So
keepingtwo increasesthe chancesof including the mostap-
propriatetranslationif it is amongthe translations.It is also
partly becausesomeChinesetermsmay have two or more
equallyappropriatetranslations.The secondterm may be a
relatedterm.In thesecases,onewouldwantto includebothof

them. For example,theChineseterm” tvu ” canbetrans-
latedaseitheroil or petroleum. Thetop two translationsfor ”w S ” arecar andauto. And the top two translationsfor ”x

” aredog andcanine. A casewherethis selectionstrategy

failed involves the Chineseterm ” y ” in ” %zy ”, mean-
ing electricity and gas in English.Thetop two translationsby
occurrencecountin testdocumentsetareair andgas.

In thesecondrun,theChinesequeriesweretranslatedinto
EnglishusingtheLDC transferdictionaryjust aswasdonein
thefirst run. TheChinesewordsthataremissingin theLDC
transferdictionarywerelookedupin theKingsoft transferdic-
tionary. Sincethe wordsmissingin the LDC transferdictio-
nary aremost likely uncommontermsor propernouns,one
would expecttheremaybeonly oneor a few translationsfor
themissingwords.For thosewords,we did not disambiguate
the translationsif thereare more than one. All translations
foundin theKingsoft transferdictionaryfor themissingwords
in theLDC dictionarywereretained.Whenaword is foundin
the generaldictionary, only the translationsfrom the general
dictionarywereretained;otherwisethe translationsfound in
all specializeddictionarieswereretained.

In the third run, the Chinesequeriesweretranslatedinto
Englishaswasdonein thesecondrun exceptthewordsmiss-
ing in bothtransferdictionarieswerelookedupusingtheYahoo-
Chinasearchengine.Someof thequerywordswerenotrecog-
nizedin segmentingtheChinesequerieslargelydueto thelim-
ited coverageof thesegmentationdictionary. For this run,we
manuallycorrectedthe segmentationerrorsand then looked
upthosewordsin Yahoo-Chinasearchengineaswell. Soseg-
mentationis not anissuefor thethird cross-languageretrieval
run.

Theuseof Yahoo-Chinasearchenginein finding transla-
tionsfor Chinesewordsis basedon theobservationthatwhen
an English term, particularly a new term, is usedin written
text, the Englishterm sometimesoccursin parenthesesright

afterits Chinesetranslations.For example,theword” E1F ”
which is theChinesetranslationfor euro wasposedasaquery
to Yahoo-Chinasearchengine,onesegmentfrom the search

resultsis ” {}|vE~F � EURO �!� ”. In this case,the
original English term ”euro” appearsimmediatelyfollowing
its Chinesetranslation. More queriesand segmentsof their
searchresultsarepresentedin table4.

Table2 presentstheevaluationresultsfor theEnglishmono-
lingualretrieval runandthreeChinesetoEnglishcross-language
runs. Thecolumnlabeled”MONO” shows theevaluationre-
sult for the Englishmonolingualretrieval run. The columns
labeled”CLIR1”, ”CLIR2”, and”CLIR3” presentthe evalu-
ation resultsfor thefirst, secondandthird cross-languagere-
trieval runs.Theresultsshow theoverall precisionof thefirst
cross-languagerun using the LDC transferdictionary alone
in translatingqueriesis only 44.5%of the overall precision
for the monolingualrun. Whenthe Kingsoft transferdictio-
nary is usedto translatewords missing in the LDC dictio-

nary, the overall precisionfor the secondcross-languagerun
increasedfrom 0.0939to 0.1069.Theoverall precisionfor the
third cross-languagerun is further increasedto 0.1183when
thewordsnot found in both transferdictionarieswerelooked
upin Yahoo-Chinasearchengineandtheautomaticsegmenta-
tion errorsweremanuallycorrected.Theperformancefor the
third CLIR run represents56.1%of the overall precisionfor
themonolingualrun.

Thepoor performanceof Chinese-Englishretrieval is the
resultof a numberof factors: the coverageof the segmenta-
tion dictionary, thesegmentationalgorithmused,thecoverage
of thetransferdictionary, thequality of thetranferdictionary,
ambiguitiesin translation.
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In this section,we examineseveral factorsthat may directly
or indirectly have degradedtheretrieval effectivenessof Chi-
neseto Englishcross-languageretrieval. The factorsinclude
segmentationandtranslation,particularly the transferdictio-
nary coverage,translationdisambiguation,and inappropriate
translations.

��� � #  �_ d  �� �"�l��� � �
Sincethe queriesareshort,consistingof oneor two concept
termsin general,it is critical to translatethem all into En-
glish appropriately. Becausewordsarenot explicitly marked
in Chinesewriting, it is necessaryto segment the Chinese
queriesinto words beforedictionary lookup can take place.
As mentionedabove,adictionary-basedlongestmatchingwas
appliedto segmenttheChinesequeries.Overall thesegmenta-
tion resultsaregood,partlybecausethequeriesareveryshort.
Nevertheless,several Chinesequerieswere incorrectly seg-
mentedbecausethewordsin thesequeriesaremissingin the
segmentationdictionary. TheChinesewordsthatwereincor-
rectly segmentedarepresentedin table5. All of theChinese
wordsshown in thesecondcolumnaremissingin oursegmen-
tationdictionary. As a result,the averageprecisionfor these
eight queriesarealmostzero. Anotherexampleof inappro-

priatesegmentationis the fragmentof text ” �}�}�}�}��
(teachingdisabledchildren)” which wassplit into ” �)�

(disabled)”and” ���+� � (child education)”.Theappro-

priatesegmentationwould be ” �+� / ��� / � � ” or ”

�)�+�)� / � � ”.
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Firstwewill examinethetransferdictionarycoverage.Table3
shows 41outof 373Chinesequerywordsarenot foundin the
LDC transferdictionary. A numberof themarepropernouns.
The wordsmissingin the transferdictionaryare listed in ta-
ble 6. Thelist of missingwordsalsoshows thevarietyof the
topicsusedin this study. Theperformancefor all thequeries
with wordsnot translatedarevery poor sincethe queriesare
only oneor two wordslong.

In thesecondcross-languageexperiment,welookedupthe
terms,missingin the LDC dictionary, in the Kingsoft online
dictionary. About half of the termsarefound in theKingsoft
dictionary even thoughsomeof the translationsmay not be
the sameas the original English terms. Suchan exampleis



Chineseword Segmentsof Yahoo-ChinasearchresultscontainingoriginalEnglishterms�)� L)� ... �+�/�5�+�)�+�)�)�+�) BA �)� L)�+T+¡ (El Nino) ¢ �)� L+�)£Z¤a¤a¤
... ¥+¦)§)¨ �)� L)�)�+� (ELNINO) ...

E5F ... {+|/E5F � EURO ���ª©/E)«1¬/1®)¯ � ECU �±°+{)²)³´�µ)¶+·
...
µ+¶)·/¸1¹ � Lymedisease� µ)¶)· � Lymedisease�±£+º)»+¼)½)¾+¿)À+Á · Ni¤a¤a¤

...
µ+¶)Â/Ã+Ä5Å+·

(Lymeborreliosis)Æ)  µ+¶)· (Lymedisease),Ç'È
... E+«5É/ÊZË ÇÌÈ

(Schengen)ÍÏÎ (Deutchland)...Ð5Ñ Ð1Ñ
Hubble,Edwin Powell( 1889.11.20- 1953.9.28) ÒÏÎÌÓ)Ô+Õ/ÖONi¤a¤a¤

Table4: Segmentsof Yahoo-Chinasearchresultsthatcontaintheoriginal Englishterms.Thefirst columnshows thewordsposed
assearchqueriesto Yahoo-Chinasearchengine.Thesecondcolumnpresentssegmentsin thesearchresultsthatcontaintheoriginal
Englishterms.

topicnumber words inappropriatelysegmented

309 ×+Ø/Ù (Rap) ×)Ø / Ù
351 Ú+Û)Ü (Falkland) Ú / Û)Ü
378 E1F (euro) E / F
406 Ý1Þ)ß/à1á (Parkinsons’Disease) Ý / Þ / ß / à / á
410

ÇÌÈ
(Schengen)

Ç
/
È

418 â+ã (quilts) â / ã
423 ä+å/M5æ+ç �+è)é)ê (Mirjana Markovic) ä)å / M / æ)ç � /

è)é)ê
441

µ+¶)·
(Lymedisease)

µ
/
¶

/
·

Table5: Wordsthatwereinappropriatelysegmented.

home schooling which wasmanuallytranslatedinto ” Ö5� ”
in Chinese,thenthe Chineseword wastranslatedinto family
education by lookingup theKingsoftdictionary.

Someof the query terms,notably the propernouns,are

missingin bothdictionaries.Themissingtermsinclude”
Ð

Ñ
(Hubble)”, ”

�+� L+� (El Nino)”, ” ë �+ì ;+ívà
(Alzheimer’s), ” îïÒ (Pan Am)”, ” ä}ð}ñ é�ê (Milo-

sevic)”, and” ò}óõô (Hussein)”. SearchingYahoo-China
foundtranslationsfor anadditionalelevenChinesewords,which
further improved theoverall precisionfor Chineseto English
retrieval. Table7 lists theChinesewordsandtheir translations
foundin thesearchresultsof Yahoo-China.Our procedureto
extracttranslationsfrom Yahoo-Chinasearchresultsis simple.
TheEnglishwordsin parenthesesfollowing theChineseterm
areextractedas the translationof the Chineseterm. And in
thecaseof no parenthesesfollowing theChineseterm,we are
looking for English words occurringright after the Chinese
term.

��� [ ��� ��ömö�	��^ö�	�� �l�  �
	�� � ��] �l��� � � �
For several queries,the translationsfrom Chineseback into
Englishby transferdictionarylookuparenot thesameasthe
original Englishwords. Two suchexamplesare”hydroelec-
tric” and”suicide”. Thetermhydroelectric is manuallytrans-

latedinto ” ÷)I+øÏ% ” in Chinese.However whentheChi-
neseterm is translatedback into English through the LDC
transferdictionary, the English translationsare hydropower

andwaterpower. Thesecondexampleis topic 424which has

justonetermsuicide. It wastranslatedinto ” ùûú ”, however
whenit wastranslatedbackinto English,the translationsare
self-slaughter andself-destruction. The LDC transferdictio-
narylists four translationsfor this Chineseterm(theinfinitive
precedingthe verb is removed): kill oneself, commit suicide,
self-slaughter andself-destruction. Whenthe translationsare
countedin the testdocumentset, the phrasetranslationsare
countedasasingleterm.Sincetheindex termsin thetestdoc-
umentdonot includeany phrases,theoccurrencecountof the
phrasecommit suicide is zero,resultingin not be selectedas
oneof thetranslationsof theChineseterm.Onemoreexample
of inappropriatetranslationis topic 428whosetitle is Legion-

naires’ disease. Its Chinesetranslationis ” üvý · ”. The
soleEnglishtranslationaccordingto theLDC transferdictio-
nary is Legionnelosis, a word occurredin no documentin the
testset.

The title of topic 353 is ”Antarctica exploration”. It was

manuallytranslatedinto Chineseas” þ ÿ ��� ”. Whenthe
Chineseterm wasautomaticallytranslatedbackinto English
by theLDC transferdictionarylookup,theEnglishtranslation

becomes”southpoleexpedition”. TheChineseterm” þ+ÿ ”
wastranslatedinto south pole insteadof Antarctica. TheLDC

transferdictionarycontainsthe pair ” þ}ÿõ« /Antarctica”.
If theoriginal Enlgishquerywastranslatedinto Chineseas”

þ ÿ « ��� ” in thefirst place,thetranslatedEnglishquery
would containthetermAntarctica. Both Chinesetranslations
of the phrase”Antarctica exploration” areappropriate,how-



Chinesewords Translationsextractedfrom Yahoosearchresults Original Englishµ+¶)·
Lymedisease/LD/ Lymedisease

×+Ø/Ù Gangstarap rap

Ú+Û)Ü FALKLAND ISLANDS Falkland

E1F EURO euroÇÌÈ
Schengen SchengenÐ1Ñ
Hubble,Edwin Powell/TNT2/I/ Hubble�+� L)� ELNINO/El Nino/SST/GIANT El Nino

ä+ð)ñ é+ê slobodanmilosevic, 1941.8- Milosevic

î+Ò PanAmSatCorp PanAm���
Cuphea/CupheaigneaA. DC. cigar

ç �)è)é+ê BeingJohnMalkovich/BEING JOHN/John Malkovic

Table7: TheEnglishwordsextractedfrom thesearchresultsof Yahoo-Chinasearchengine.

ever the shorterversion,” þ+ÿ ��� ”, is morecommonly
used.

The Englishterm bee canbe translatedinto Chineseas”�
” or ” 	 � ”. ThedictionarycontainstheEnglishtrans-

lation for the Chineseterm ”
�

” but not the otherChinese
term” 	 � ”. TheEnglishtermcigar hastwo Chinesetrans-

lations”
�
���

” or simply ”
�
�

”. The LDC transfer

dictionarycontainsthe English translationfor ”
�
���

”,

but not for ”
��

”.
The topic 377, ”cigar smoking”,wastranslatedinto ” ����

” in Chinese.TheEnglishtranslationof ” � ��� ” by
theLDC transferdictionarylookupbecame”absorb/breathe”.

Here ”
���

” was not translatedbecauseit is missing in

the transferdictionary and ” � ” was translatedinto ”ab-
sorb/breathe”.

� o  ] ���  ��� ��	��
ChenandNie [2] describeda mining systemcapableof au-
tomaticallyfinding parallel texts. They usedthe paralleltext
to constructa Chinese-Englishbilingual dictionary that was
usedto translatequeries. The parallel text complementsex-
isting bilingual dictionaries.Kwok [6] useda machinetrans-
lation systemanda smallbilingual wordlist to translateshort
queriesandfoundthebilingual wordlist complementthema-
chinetranslation,resultingin animprovementin retrieval per-
formance. Bian andChen[1] useda bilingual dictionaryof
about125,000entriesto translatequeries.Four querytransla-
tion selectionstrategiesweretested.OardandWang[9] ex-
aminedthe effectsof term segmentationon Chinese/English
CLIR. And Levow andOard[7] studiedthe lexicon coverage
for CLIR.

� h � � �] ����� � � �
We have presentedthe resultsfor threeChineseto English
cross-languageretrieval runsusing150 shortqueriesagainst
a large English test documentset. We have usedtwo large

transferdictionariesandthe YahooChinesesearchengineto
translateChinesequeriesinto English.althoughthetopicswe
usedvary over a wide varietyof subjects,whenwe combined
the two transferdictionarieswith YahooChinesesearchen-
gine,wewereableto translateabout94%of theChinesequery
words.Thebestperformanceof theChineseto Englishcross-
languageretrieval is only about54% of that achieved in En-
glishmonolingualretrieval in spiteof mostof thequerywords
beingtranslated.Therelatively poorperformanceof thecross-
languageretrieval canbe attributedto a numberfactorssuch
as the coverageof the segmentationdictionary, coverageof
the transferdictionaries,the quality of the transferdictionar-
ies,andtheexistenceof multiple translationsfor many of the
Chinesequerywords. Another factor is the shortnessof the
queries.Our failureanalysishasshown severalof theChinese
querywordswerenot recognizedaswordsbecausethey are
missingin thesegmentationdictionary. Our analysisalsohas
shown many of the Chinesequerywordshave threeor more
translationswhich makes the selectionof the mostappropri-
atetranslationeven moredifficult. Our strategy of retaining
the top two translationsworks well for someChinesewords,
but becomelesseffective for otherwords,andsometimesthis
strategy choosesthewrongtranslations.Theideaof usingthe
YahooChinesesearchengineto discover translationsfor Chi-
nesewords works well for propernouns. Our experiments
have shown resourcesavailable for translationandresolving
thedisambiguityof translationscanhave large impacton the
effectivenessof Chineseto Englishcross-languageretrieval.
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