
  

ELECTRONIC DICTIONARIES IN SECOND LANGUAGE COMPREHENSION

SoftwareDemonstration:
The Sharp Intelligent Dictionary

PeteWHITELOCK andPhilip EDMONDS,Oxford,UK

Abstract
This paperdescribesthe SharpIntelligent Dictionary (SID), an English-Japaneseglossingsystemfor
Japanesereadersandlearnersof English.SID usesa varietyof lightweightanalysistechniques,a large
bilingual dictionaryanda prioritisedmodelof collocationsto presentinformedguessesaboutthebest
translationsof wordsandexpressionsin their context.

1 Introduction

The Sharp Intelligent Dictionary (SID) is a tool to assistJapaneselearnersto read En-
glish texts online by providing interlinear Japaneseglossesfor the English words and ex-
pressions.It aims to help usersimprove their vocabulary by avoiding the laboriousconsul-
tation of bilingual paperdictionaries,a characteristicfeatureof the Japaneselearning ex-
periencebut one which may ‘hinder and interrupt the L2 readingcomprehensionprocess’
[Lomicka,1998].SID is availablefor downloadaspartof thePowerE/Jpackage(trial version)
from http://www.sharp.co.jp/sc/excite/soft_map/ej5/p_ej50.htm. The
figurebelow showsSID in use:

Figure1: SID in use
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SID’s innovation over the typical electronicdictionary is its attemptto provide the userwith
the correctequivalent for a word asusedin the passageat hand.This behaviour, which we
call contextivity, is basedon two technologies.First, a part-of-speechtaggerresolvesambi-
guitiesin thesyntacticcategoriesof words(including transitivity type for verbs,etc.)usinga
probabilisticmodelof categorysequences.Secondly, a ‘collocator’ detectsmultiplewords(and
smallerobjects)that may requireglossingasa unit; it thenchoosesthe bestconsistentsetof
collocationsanddisplaystheir glosses.Unlike somesimilar systems,SID canalsodetectdis-
continuouscollocationssuchasthephrasalverbsubiquitousin idiomaticEnglish,but typically
under-representedin thelearner’s vocabulary.

Of course,SID’sguessesatthebestJapaneseglossarenotperfect.However, theusercanchoose
analternative from a menu,andthebestconsistentsetof glosseswill beadjustedaccordingly.
Senseambiguitythat is not resolvedby syntactictagging,collocateditems,or subjectfield is
treatedon a most-frequent-firstbasis,but the usercanchoosea glossfor an alternative sense
of the sameexpressionandhave the systempreferthis glossfor the restof the document,or
permanently.

To assistthelearnerwith systematiccontext-basedvocabulary building, SID dictionaryentries
aredivided into a numberof difficulty levels accordingto their frequency, transparency and
other factorsinfluencingthe likelihoodandutility of learningthem.The systemwill display
glossesfor only thoseEnglishwordsthat aremoredifficult thana user-definedlevel. In this
way theinformationpresentedcanbeadjustedto meetthechangingneedsof theuserasreader
or vocabulary learner.

2 Background

The SharpIntelligent Dictionary grew out of researchin Shake-and-Bake translation[White-
lock, 1992],anattemptto build a linguistically satisfactoryandoperationallyadequatetheory
of translationwith thebilingualdictionary, in its simplestsense,at thecenter. SID incorporates
alargeEnglish-Japanesedictionarydevelopedby ourJapanesecolleaguesin SharpCorporation
overaperiodof 15 years.Wehavereplacedadeepanalysisof theEnglishtext with techniques
from the corpus-based,statisticalparadigm(see[Manning & Schütze,1999] for an excellent
introduction)to establishashallow but robustanalysisof theinput text.

3 SID’s English analysis

TheEnglishanalysiscomponentof SID is composedof two phases,which we call correlation
andcollocation.Thecorrelatorestablishesa probabilitydistribution for thepotentialparts-of-
speechandcorrespondingmorphemicstructuresof eachinput word,andthecollocatordetects
setsof morphemesthatwill betranslatedasaunit.

Thecorrelatorcomprisesafinite-statemorphologicalanalyser, aHiddenMarkov Modelbigram
taggerandasetof correlationrules.Themajorcomponents,althoughdevelopedatSharpLabs.,
areessentiallyoff-the-shelfcomputationalmodels.Thedatamodelfor thepart-of-speechtag-
ger, however, hasbeenenrichedusingthePennTreeBankparsedBrown corpus[Marcuset al.
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1993],andis now usedto makemuchfinerdistinctionsthanthosemadeby typical taggers.The
lattertendto keepthetagsetcoarse-grainedin orderto achievehigh precision.However, if any
componentof thesystemneeds,say, transitivity information,it is betterthatthetaggermakesan
educatedguessthanreservesall judgement.Furthermore,finer-grainedtagscanevenimprove
tagger-internalaccuracy by providing moresharplydelineatedcontexts on which to train the
tagger. For instance,by distinguishingarticles(a, the, no, every) from otherdeterminers(this,
these, etc.,which arealsopronouns),we give the taggerno reasonto believe that flies in the
flies is anything otherthana noun– in thePenntagsetits tagsequencewould be thesameas
thatof this flies.

TheSID taggerthusmakesa varietyof distinctionsthatarelearnablein thebigrammodel,in-
cludingtransitivity typesof verbs,theattributive/predicativestatusof adjectivesandverbs,the
head/modifierstatusof nouns,prepositional/infinitival to, subject/objectpronouns,anddeter-
miner/pronounstatusof therelevantitems.Theauxiliary verbs(be, have, do) aredistinguished
from eachotherand from main verbs(including main verb haveanddo). Already this rela-
tively rich setof tagsdoesmuchto guidethe systemto the correcttranslation.For instance,
[Wilks & Stevenson1998]claim thatassignmentof evencoarse-grainedtagsservesto distin-
guishbetweenhomographsin 87.4%of ambiguousword tokens.Our richertagsetallowsusto
go beyondthis to discriminate,for example,attributivepresent(i.e.,not past) from predicative
present(i.e.,notabsent).

The collocatorlocatessetsof words,or more strictly morphemes,that will be translatedto-
gether. Consistentwith Sinclair’s Principle of Idiom [Sinclair 1991], which underscoresthe
primacy of ‘semi-preconstructed’phrases,SID typically interpretsbetween20% and50% of
the word tokensin a text asbelongingto a multi-word expression.Suchexpressionsinclude
prepositionalandphrasalverbs,compoundnouns,collocationswith light verbs,formulaesuch
asproverbsandsimiles,andcombinationsof openclassitemswith governedmorphemessuch
astheinfinitival markerandparticipialaffixes.SID’sgenerallanguagedictionaryincludesover
25,000distinctexpressions,with thespecialisedsubjectlexiconscontributinga further80,000.
While not perfect,the detectionof suchexpressionsis invaluablein guiding the userto the
correcttranslation.It relievestheburdenbothof detectingthepresenceof a (possiblydiscon-
tinuous)collocationandof locatingtherelevantsectionof thedictionaryentry– oftenfar from
easyin aprinteddictionary(seee.g.,[Bogaards1996]).

AlthoughSID doesnotperformadeepanalysisin orderto establishthattheitemsof apotential
collocationstandin thecorrectstructuralrelationship,it usesa prioritisedtiling scheme[Poz-
nanskiet al. 1998]thatallowsacloseapproximationto richerschemesof syntacticanalysis.

4 Selection of best glosses
Thecollocatordetectsall potentialcollocationsandassociateswith eacha priority score,from
which is determinedthebestconsistentsetfor display. This set,which we call thefringe,may
useeachmorphemein a sentencea maximumof onetime; that is, morphemesareresources
thatareconsumedin priority orderof theentriesthatcontainthem.Itemsnot appearingin the
fringe appearin a right-click menuunderany of their componentwords.If the userchooses
a collocationthat is not on the fringe then this is given maximumpriority and the fringe is
recomputedby aconsistency maintenancesystem.
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Thepriority scoreof acollocationis a functionof thenumberof wordsit contains,theirsepara-
tion, andtheprobabilities,asassignedby thetagger, thattheelementsof thesentenceconform
to thepart-of-speechconstraintsof thecollocation.In earlierversionsof thesystem,thesefac-
torswereusedin order:collocationswith morewordswerealwayspreferredto thosewith fewer
words,evenif widely separated,andcompactcollocationswerealwayspreferredto lesscom-
pactones,evenif their tagprobabilitiesweremuchlower. Thresholdsonseparationof elements
(5 words)andtagprobabilities(4%) preventedthe(usuallyincorrect)detectionof collocations
involving very widely separateditemsor very unlikely readings.As reportedin [Poznanskiet
al. 1998],theresultsof this schemewereevaluatedat a precisionof 82%correctcollocation–
notsense– detection.

In thelatestversionof SID, wecombinedthepriority factorsinto asingleintegratedmetric.We
determined,from theparsedBrown corpusandothersources,a tablegiving theprobabilitythat
theelementsof eachclassof collocationappearat a certainseparation.Underthis scheme,we
re-evaluatedtheprecisionof collocationdetectionataround89%.Furthermore,wewereableto
setmoregenerousthresholds(separation9 words,tagprobability1%),improving overall recall
by licensingunlikely collocationsto appearin the menus,without adverselyaffecting fringe
precision.

5 Graded Vocabulary

In the latestversionof SID, we have assignedto eachword andphraseof Englishoneof 12
difficulty levels.Monolinguallearner’s dictionaries(LDOCE III, COBUILD II) have recently
startedto include frequency information, thoughthe numberof levels is much smaller. We
havetakenadvantageof theuniformity of theJapaneseexperienceof learningEnglishto define
levelscorrespondingroughlyto theyearof study. Startingwith thevocabularylistsemployedby
publisherssuchasBun-EidoandTaishukan,we updatedandrefinedthe levelswith frequency
informationfrom theBritish NationalCorpus,takingstepsto remedytheBritish Englishbias
of thelatter.

In aprintedlearner’s dictionary, frequency informationservesa singlepurpose,essentiallythat
of indicatingtheimportanceof theword. In SID, theshowing or hiding of wordsaccordingto
difficulty level alsoservesasaninstantindicatorof thedifficulty of thedocument.Most impor-
tantly, it allowsthelearnerto setthedisplayappropriateto heryearof study, leaving hiddenthe
glossesof thosewordssheis currentlytrying to learn;in this way the systemencouragesthe
learnerto infer themeaningsof unknown wordsin context.

Thevalueto the learnerof contextual inferenceis obvious,thoughit is neithera reliableskill
[Pressley et al. 1987] nor of primary importancein vocabulary acquisitionfor every learner
[Hulstijn 1993]. Its main limitation is that the studentis restrictedto the study of carefully
selectedtexts in which thepercentageof unknown vocabulary is at a sufficiently low level for
the guessingof meaningsto be a viable strategy. [Laufer 1989] suggests95% of the words
shouldbeknown for reasonablecomprehension.

SID’s gradedvocabulary allows the 5% unknown words to be thoseat a level of difficulty
appropriateto the learner, not merelythe rarestor mostdifficult 5%, sincethe moredifficult
wordswill be glossedandthus,in a sense,known. It thushugelyexpandsthe rangeof texts
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availableto the learneraspedagogicaids.Incidentalvocabulary acquisitionis largely a matter
of the rich get richer [Horst et al. 1999] – SID offers the possibility that a bilingual gloss–
immediateand comprehensible– can standin for someof theseriches,and thus allow less
advancedlearnersto partake in theincidentallearningbenefitsof extensivereading.

6 Prognosis

A bilingualdictionarysuchasSID addressesthelearner’s immediatecomprehensionneedsand
may facilitate incidentalvocabulary acquisition.For truly effective vocabulary building, the
learnermusthaveaccessto moredetailedmonolingualinformationaboutwordsandphrasesin
orderto explore their propertiesandcontexts, establishtheir relationshipsandconsolidatethe
learner’sknowledge.SID’scontextivetechnologyprovidesanexcellentbasisfor futureresearch
to addressthis combinationof convenienceandcomprehensivecontent.
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