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Abstract

At 4:13 A.M. Eastern Standard Time on

Wednesdayarch 5, Cehuanowasdesignated
as the languagefor the TIDES surpriselan-

guagedry run. This paperreportsthe results
of thefirst 60 hoursof our datacollectionand

implementatioreffort.

1 Introduction

The Los AngelesTimesreportedthatat about5:20 PM.
on TuesdayMarch4, 2003,abombconcealedn aback-
pack explodedat the airportin Davao City, the second
largestcity in the Philippines. At least23 peoplewere
reporteddead with morethan140injured,andPresident
Arroyo of the Philippinescharacterizetheblastasater-
rorist act (?). With the 13 hour time difference,it was
thenat 4:20 A.M on the samedatein Washington,DC.
Twenty-fourhourslater, at4:13A.M. onMarch5, partic-
ipantsin the TranslingualnformationDetection Extrac-
tion and Summarizatior(TIDES) programwere notified
thatCehuanohadbeenchoserasthelanguageof interest
for a“surpriselanguage’practiceexercisethathadbeen
plannedquite independentiyto begin on thatdate. The
notification obsened that Celuanois spolen by 24and
thatit is thelingua franca in the southPhilippineswhere
theeventoccurred.

Onegoalof the TIDES programis to developthe abil-
ity to rapidly deploy a broadarrayof languageechnolo-
giesfor previously unforeseefanguagesn responseo
unexpectedevents. That capabilitywill be formally ex-
ercisedfor the first time during June2003,in a month-
long “Surprise LanguageExperiment. To preparefor
that event, the Linguistic DataConsortium(LDC) orga-
nizeda “dry run” for March5-14in orderto refinetheir
proceduredor rapidly developinglanguageesourcesf
thetypethatthe TIDES communitywill needduringthe
July evaluation.

Developmentof interactve Cross-Languagéforma-
tion Retrieval (CLIR) systemghatcanberapidly adapted
to accommodateew languagesasbeenthefocusof ex-
tensve collaboratiorbetweerthe Universityof Maryland
and The JohnsHopkins University The capability for
rapid developmentof necessarjanguageaesourcess an
essentiapartof thatprocesssowe hadbeenplanningto
participatein the surpriselanguagedry run to refineour
proceduredor sharingthoseresourcesith othermem-
bersof the TIDES community Naturally, we choseCLIR
as a driving applicationto focus our effort. Our goal,
therefore wasto build an interactive systemthat would
allow a searcheto poseEnglishqueriesto find relevant
Cehuanonews articlesfrom the periodimmediatelyfol-
lowing thebombing.

This paperdescribesthe first 60 hours of our data
collectionandimplementatiorefforts. The next section
identifiesthe critical languageresourcesxeededor this
applicationanddescribeour procesgor assemblingand
assessinthoseresourcesSection?? describehedesign
of our CLIR systemandexplain the procesghatwe used
to adaptthatsystenmto Cehuano. Section?? presentghe
resultsof aninitial usability studyto explore the utility
of our CLIR systemto searchersvith and without Ce-
buanolanguageskills. Finally, the paperconcludeswith
a brief discussiorof our plansfor furtherwork with Ce-
buanoand a recountingof someof the lessonshat we
have alreadylearned.

2 Obtaining Language Resour ces

Ourbasicapproacho developmenbf anagilesystentfor
interactive CLIR relieson threestratgyies: (1) createan
infrastructureén advancefor Englishasa querylanguage
that makes only minimal assumptionsaboutthe docu-
mentlanguage;(2) leveragethe asymmetryinherentin
the problemby assemblingstrongresourcegor English
in advance;and(3) developarobustsuiteof capabilities
to exploit ary languageresourceghat can be found for



the “surpriselanguagée. We deferthe first two topicsto
the next section,andfocushereon thethird.

We know of five possiblesourcesf translationexper
tise:

Informants. Peoplewho know the languageare an ex-
cellentsourceof insight,anduniversitiesareanex-
cellentplaceto find peoplethatknow a wide array
of languages We wereableto locatean informant
within 50 feet of our office, andto schedulean in-
terview within 36 hoursof theannouncemerntf the
language.

Academic literature. Major researchuniversities are
alsoan excellentplaceto find written materialsde-
scribingabroadarrayof languageswithin 12 hours
of theannouncementeferencdibrariansattheUni-
versity of Maryland had identified a textbook on
“Beginning Celuano; andwe had locateda copy
at the University of SouthernCalifornia. Together
with the excellent electronicresourcedocated by
the LDC, this allowed us to begin developmentof
arudimentarystemmer

Trandation lexicons. Simple bilingual term lists are
availablefor mary languagepairs. Usinglinks pro-
vided by the LDC and our own Web searcheswe
wereableto constructan English-Celianotermlist
with over 14,000translatiorpairswithin 12 hoursof
theannouncementThis largely duplicateda simul-
taneouseffort atthe LDC, andwe later meigedour
termlist with theirs.

Parallel text. Translation-equialent documents,when
aligned at the word level, provide an excellent
sourceof informationaboutnot just possibletrans-
lations, but their relative predominance Within 24
hoursof theannouncememe hadalignedCeluano
andEnglishversionsof the Holy Bible at the word
level usingGiza++. The Bible’s vocahulary covers
only abouthalf of the words found in typical En-
glish news text (countedby-token), so it is useful
to have additionalsourcesof paralleltext. For this
reasonwe have extendedthe previously developed
STRAND systemto locatelik ely translationsn the
InternetArchive, the largestcollectionof Web doc-
umentsthatis presentlyavailablefor researchuse.
Thefirstresultsfrom thatprocessverenotyetavail-
able60 hoursafterthe announcementhenthis pa-
perwassubmitted.

Printed Dictionaries. Peoplelearninga new language
male extensive useof bilingual dictionaries,sowe
have developeda systemthat mimics that process
to someextent. Within 18 hoursof the announce-
ment we had zoned page imagesfrom a previ-

ously scannedCehluano-Englishdictionaryto iden-
tify eachdictionaryentry, performedopticalcharac-
ter recognition,andparsedhe entriesto constructa
bilingual termlist. We wereaidedin this procesdy
the factthat Celuanois written in a Romanscript,
but our initial resultswere adwersely affected by
poorimagequality. During theremaining42 hours
before submissionof this paper we obtainedfour
additionalprinteddictionaries broke their bindings
andscannedhem,andthenperformedentryzoning,
OCRandentryparsing.

As this descriptionillustrates,thesefive sourcespro-
vide complementanyinformation. Sincethereis some
uncertaintyat the outsetabouthow long it will be before
eachdelivers useful results,we chosea stratgy based
on concurreng, balancingour investmentover eachthe
five sources.This allowed us to usewhatever resources
becameavailable first to get an initial systemrunning,
with refinementsubsequentlypeing madeasadditional
resourcedecameavailable. BecauseCeluanoand En-
glisharewritten in the samescript,we did notneedchar
actersetcorversionor phoneticcognatematchingin this
case.Theinteractive CLIR systemdescribedn the next
sectionwasthereforeconstructedisingonly Englishre-
sourceghatwere (or could have been)pre-assembledy
Cehuano-Englishbilingual termlist, therule-basedtem-
merthatwe constructedasedon the academiditerature
andour discussiorwith our informant,andthe Celuano
Bible.

3 Building a Cross-L anguage Retrieval
System

Ideally, we would like to build a systemthatwould find
whatererdocumentshe searchewould wishto readin a
fully automationode.In practice fully automaticsearch
systemaareimperfectevenin monolingualapplications.
We thereforedesignedaninteractve approachhatfunc-
tions somethinglike a typical Web searchengine: (1)
the searchemposestheir query in English, (2) the sys-
tem ranksthe Cehuanodocumentsin decreasingorder
of likely relevanceto the query (3) the searcheexam-
inesa list of documenttitles in somethingapproximat-
ing English, and (4) the searchemay optionally exam-
ine the full text of any documentin somethingapprox-
imating English. The intent is to supportan iterative
processin which searcherdearnto betterexpresstheir
guerythroughexperience. We are only ableto provide
very rough translations,so we expectthat sucha sys-
tem would be usedin an ervironmentwhere searchers
could senddocumentghat appeaipromisingoff for pro-
fessionatranslationvhennecessary

At the core of our systemis the capability to auto-
matically rank Celuanodocumentdasedon an English



query We chosea querytranslationarchitectureusing
bacloff translation(Resnik et al., 2001) and Pirkola’s
structuredquery method (Pirkola, 1998), implemented
using Inquery version3.1p1. The key ideain bacloff
translationis to first try to find consecutie sequencesf
guerywordsonthe Englishsideof thebilingualtermlist,
wherethat fails to try to find the surfaceform of each
remaining English term, to fall backto stemmatching
when necessaryand ultimately to fall backto retaining
the Englishterm unchangedn the hopethatit might be
a propernameor someotherform of cognatewith Ce-
buano. Accentsarestrippedfrom the documentsandall
languageesourceto facilitatematchingatthatfinal step.
Thekey ideabehindPirkola’s structuredjuerymethodis
to computeterm weightsin the query language(rather
thanin the documentlanguage)by separatelyestimat-
ing the term frequeny and documentfrequeng statis-
tics for eachqueryterm basedon that queryterm’s set
of known translationalternativesfrom the bilingual term
list. Our presensystemdoesnotemploy blind relevance
feedbackwhichis known to significantlyimprove cross-
languagesearchperformancebut potentially at the cost
of lessexplainability, andhencdesscontrollability, in in-
teractive applications.ModernWeb searchenginegypi-
cally omit this featurefor a similar reason.

Althoughwe have chosertechniqueshatarerelatively
robust and therefore require relatively little domain-
specifictuning, stemmemesignis an areaof uncertainty
that could adwersely affect retrieval effectiveness. We
thereforeneededa testcollectionon which we couldtry
out variantsof the Celuanostemmer We built this test
collection using 34,000 Celuano Bible versesand 600
English questionsthat we found on the Web for which
appropriateBible versesvereknown. Eachquestiorwas
posedasaqueryusingthebatchmodeof Inquery, andthe
rank of theknown relevantversewastakenasa measure
of effectiveness.We took the meanreciprocalrank (the
inverseof the harmonicmean)as a figure of merit for
eachconfiguration,and useda Wilcoxon pairedsigned
ranked test(with pj0.05)to assesshe statisticalsignifi-
canceof obsened differences.Meanreciprocalrank is
often usedas a measureof effectivenesswhen model-
ing known-itemretrieval tasks,andit hasbeenfoundto
be usefulfor detectingpoor systemconfigurations.The
measuraloesnot typically distinguishwell amongfairly
similar systemshowever.

Theotherkey capabilitythatis neededs title anddoc-
umenttranslation. We accomplishthis in the simplest
way possible:we reversethe bilingual term list, andwe
reversethe role of Cetuanoand Englishin the process
describedabove for querytranslation.Our userinterface
is capableof displaying multiple translationsfor a sin-
gle term (arrangechorizontallyfor compactdepictionor
vertically for clearerdepiction),but searchersanchoose

to displayonly the singlebesttranslation.Whenreliable
translationprobability statistics(from parallel text) are
notavailable we usetherelative word unigramfrequeny
of eachtranslationof a Celuanotermin arepresentatie
Englishcollectionasa substitutefor thatprobability.

Our query translationprocesscan operatein a fully
automaticmode,but in orderto provide greaterexplain-
ability (andthusimproved controllability), we have also
implementedan optional userassistedjuery translation
mode. Whenthat modeis selectedthe systemdisplays
eachCehuanotranslationfor a query term and allows
the searchetto deselecinappropriatetranslations. The
meaningof eachknowntranslations indicatedn English
by displayingeitherreversetranslationg Englishwords
that sharethe sameCeluanotranslation)or an example
of theusageof thattranslation(foundin theterm-aligned
Bible) (?).

4 Usability Assessment

We would lik e to do a smallusability studywith oneper
sonthatknows Celuanobut is not a searchprofessional
(our informant) and one professionakearchethat does
not (a referencdibrarian). But this paperis alreadytoo
long, soyou will have to cometo the conferenceo hear
theresults!

5 Looking Ahead

Completedetailswill beavailableby thetime of the con-
ference.
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