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Abstract

This paperdescribeghe Sharpintelligent Dictionary (SID), an English-Japanesglossingsystemfor
Japanesecadersandlearnersof English.SID usesa variety of lightweightanalysistechniquesa large
bilingual dictionaryanda prioritised modelof collocationsto preseninformedguessesboutthe best
translationof wordsandexpressionsn their context.

1 Introduction

The Sharp Intelligent Dictionary (SID) is a tool to assistJapanesdearnersto read En-
glish texts online by providing interlinear Japanesglossesfor the English words and ex-
pressionslt aimsto help usersimprove their vocalulary by avoiding the laboriousconsul-
tation of bilingual paperdictionaries,a characteristicfeature of the Japanesdearning ex-
periencebut one which may ‘hinder and interrupt the L2 readingcomprehensiorprocess’
[Lomicka, 1998].SID is availablefor downloadaspartof the Powver E/Jpackagdtrial version)
fromhttp://ww. sharp. co.jp/sc/excite/soft_map/ej 5/ p_ej50. ht mThe
figurebelov shavs SID in use:
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SID’s innovation over the typical electronicdictionaryis its attemptto provide the userwith
the correctequialentfor a word as usedin the passaget hand. This behaiour, which we
call contetivity, is basedon two technologiesFirst, a part-of-speectiaggerresohes ambi-
guitiesin the syntacticcateyoriesof words (including transitvity type for verbs,etc.)usinga
probabilisticmodelof categgory sequencesSecondlya ‘collocator’ detectanultiple words(and
smallerobjects)that may requireglossingasa unit; it thenchoosedhe bestconsistensetof
collocationsanddisplaystheir glosseslUnlike somesimilar systemsSID canalsodetectdis-
continuouscollocationssuchasthe phrasalverbsubiquitousin idiomatic English,but typically
underrepresenteth thelearners vocahulary.

Of course SID’sguesseatthebestlapanesglossarenot perfect However, theusercanchoose
analternatve from a menu,andthe bestconsistensetof glosseswill be adjustedaccordingly
Senseambiguitythatis not resoled by syntactictagging,collocateditems,or subjectfield is
treatedon a most-frequent-firsbasis,but the usercanchoosea glossfor an alternative sense
of the sameexpressionand have the systempreferthis glossfor the restof the documentor
permanently

To assisthe learnemwith systematicontet-basedvocalulary building, SID dictionaryentries
are divided into a numberof difficulty levels accordingto their frequeng, transpareng and
otherfactorsinfluencingthe likelihood and utility of learningthem. The systemwill display
glossedor only thoseEnglishwordsthat are more difficult thana userdefinedlevel. In this
way theinformationpresented¢anbe adjustedo meetthe changingheedsf the userasreader
or vocalularylearner

2 Background

The Sharplintelligent Dictionary grew out of researchin Shale-and-Bak translation[White-
lock, 1992],an attemptto build a linguistically satishctoryandoperationallyadequateéheory
of translationwith the bilingual dictionary in its simplestsenseatthe center SID incorporates
alargeEnglish-Japanestictionarydevelopedby our Japaneseolleaguesn SharpCorporation
overaperiodof 15 years.We have replaceda deepanalysisof the Englishtext with techniques
from the corpus-basedstatisticalparadigm(see[Manning & Schitze, 1999] for an excellent
introduction)to establisha shallov but robustanalysisof theinput text.

3 SID’sEnglish analysis

The Englishanalysiscomponenbdf SID is composedf two phaseswhich we call correlation
andcollocation.The correlatorestablishes probability distribution for the potentialparts-of-
speechandcorrespondingnorphemicstructureof eachinput word, andthe collocatordetects
setsof morphemeshatwill betranslatedasa unit.

Thecorrelatorcomprisesafinite-statemorphologicabnalysera HiddenMarkov Modelbigram
taggerandasetof correlationrules.Themajorcomponentsalthoughdevelopedat SharpLabs.,
are essentiallyoff-the-shelfcomputationamodels.The datamodelfor the part-of-speechiag-
ger, however, hasbeenenrichedusingthe PennTreeBankparsedBrown corpus[Marcusetal.
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1993],andis now usedto make muchfiner distinctionsthanthosemadeby typicaltaggersThe
lattertendto keepthetagsetcoarse-graineth orderto achiese high precision.However, if any
componenbf thesystennmeedssay transitvity information,it is betterthatthetaggemakesan
educatedyuesshanresenesall judgementFurthermorefiner-grainedtagscanevenimprove
taggerinternalaccurag by providing more sharplydelineatedcontexts on which to train the
tagger For instance py distinguishingarticles(a, the, no, every) from otherdeterminergthis,
these etc.,which are also pronouns)we give the taggerno reasonto believe thatfliesin the
fliesis anything otherthana noun— in the Penntagsetits tag sequencevould be the sameas
thatof thisflies

The SID taggerthusmakesa variety of distinctionsthatarelearnablen the bigrammodel,in-
cludingtransitvity typesof verbs,the attributive/predicatre statusof adjectvesandverbs,the
head/modifierstatusof nouns,prepositional/infinitval to, subject/objecpronounsanddeter
miner/pronourstatusof therelevantitems.Theauxiliary verbs(be have do) aredistinguished
from eachotherandfrom main verbs(including main verb haveand do). Already this rela-
tively rich setof tagsdoesmuchto guidethe systemto the correcttranslation.For instance,
[Wilks & Stevenson1998]claim thatassignmenbf even coarse-grainetagssenesto distin-
guishbetweerhomographsn 87.4%of ambiguousvord tokens.Our richertagsetallows usto
go beyondthis to discriminate for example,attributive present(i.e., not pas) from predicatve
present(i.e.,notabsen}.

The collocatorlocatessetsof words, or more strictly morphemesthat will be translatedo-
gether Consistentwith Sinclair’s Principle of Idiom [Sinclair 1991], which underscoreshe
primag of ‘semi-preconstructeddhrasesSID typically interpretsbetween20% and 50% of
the word tokensin a text asbelongingto a multi-word expression.Suchexpressionsnclude
prepositionakndphrasalerbs,compoundiouns collocationswith light verbs,formulaesuch
asproverbsandsimiles,andcombinationf openclassitemswith governedmorphemesuch
astheinfinitival marker andparticipial affixes.SID’s generalanguagealictionaryincludesover
25,000distinctexpressionswith the specialisedubjectiexiconscontributing a further80,000.
While not perfect,the detectionof suchexpressionss invaluablein guiding the userto the
correcttranslation It relievesthe burdenboth of detectingthe presencef a (possiblydiscon-
tinuous)collocationandof locatingtherelevantsectionof thedictionaryentry— oftenfar from
easyin aprinteddictionary(seee.g.,[Bogaardsl 996]).

Although SID doesnot performa deepanalysisn orderto establisithattheitemsof apotential
collocationstandin the correctstructuralrelationship,it usesa prioritisedtiling schemgPoz-
nanskietal. 1998]thatallows a closeapproximatiorto richerscheme®f syntacticanalysis.

4 Selection of best glosses

The collocatordetectsall potentialcollocationsandassociatesvith eacha priority score,from
which is determinedhe bestconsistensetfor display This set,which we call thefringe, may
useeachmorphemen a sentencea maximumof onetime; thatis, morphemesreresources
thatareconsumedn priority orderof the entriesthatcontainthem.ltemsnot appearingn the
fringe appearin aright-click menuunderary of their componentvords. If the userchooses
a collocationthat is not on the fringe thenthis is given maximumpriority andthe fringe is
recomputedy a consisteng maintenancaystem.
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Thepriority scoreof acollocationis afunctionof thenumberof wordsit containstheir separa-
tion, andthe probabilities asassignedy thetagger thatthe elementof the sentenceonform

to the part-of-speecleonstraintof the collocation.In earlierversionsof the system thesefac-

torswereusedn order:collocationswvith morewordswerealwayspreferredo thosewith fewer

words,evenif widely separatedandcompactcollocationswerealwayspreferredto lesscom-

pactonesevenif theirtagprobabilitiesweremuchlower. Thresholdon separatiorof elements
(5 words)andtag probabilities(4%) preventedthe (usuallyincorrect)detectionof collocations
involving very widely separatedtemsor very unlikely readingsAs reportedin [Poznanskiet

al. 1998],theresultsof this schemewnereevaluatedat a precisionof 82% correctcollocation—

notsense- detection

In thelatestversionof SID, we combinedhe priority factorsinto a singleintegratedmetric.We
determinedfrom theparsedrown corpusandothersourcesatablegiving the probability that
the elementsf eachclassof collocationappeaiat a certainseparationUnderthis schemeywe
re-evaluatedhe precisionof collocationdetectiorataround89%.Furthermorewe wereableto
setmoregeneroushresholdgseparatior® words,tagprobability 1%), improving overall recall
by licensingunlikely collocationsto appearin the menus,without adwerselyaffecting fringe
precision.

5 Graded Vocabulary

In the latestversionof SID, we have assignedo eachword and phraseof Englishoneof 12
difficulty levels. Monolinguallearners dictionaries(LDOCE IIl, COBUILD I1l) have recently
startedto include frequeng information, thoughthe numberof levels is much smaller We
have takenadvantageof the uniformity of the Japanesexperienceof learningEnglishto define
levelscorrespondingoughlyto theyearof study Startingwith thevocalularylistsemployedby
publisherssuchasBun-Eidoand Taishukanwe updatedandrefinedthe levels with frequeng
informationfrom the British National Corpus,taking stepsto remedythe British Englishbias
of thelatter.

In aprintedlearners dictionary frequeny informationsenesasinglepurposegssentiallythat
of indicatingthe importanceof theword. In SID, the shaving or hiding of wordsaccordingto
difficulty level alsosenesasaninstantindicatorof thedifficulty of thedocumentMostimpor-
tantly, it allowsthelearnerto setthedisplayappropriaté¢o heryearof study leaving hiddenthe
glossesf thosewordssheis currentlytrying to learn;in this way the systemencourageshe
learnerto infer the meaningf unknovn wordsin context.

Thevalueto thelearnerof contectual inferenceis obvious, thoughit is neithera reliable skill
[Presslyg et al. 1987] nor of primary importancein vocahlulary acquisitionfor every learner
[Hulstijn 1993]. Its main limitation is that the studentis restrictedto the study of carefully
selectedexts in which the percentag®f unknovn vocahlulary is at a sufficiently low level for
the guessingof meaningsto be a viable stratgy. [Laufer 1989] suggest95% of the words
shouldbeknown for reasonableomprehension.

SID’s gradedvocalulary allows the 5% unknavn words to be thoseat a level of difficulty
appropriateto the learner not merelythe rarestor mostdifficult 5%, sincethe moredifficult
wordswill be glossedandthus,in a senseknown. It thushugely expandsthe rangeof texts
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availableto the learneraspedagogiaids.Incidentalvocatulary acquisitionis largely a matter
of therich getricher [Horst et al. 1999] — SID offers the possibility that a bilingual gloss—
immediateand comprehensible- can standin for someof theseriches,andthus allow less
adwancedearnerdo partale in theincidentallearningbenefitsof extensve reading.

6 Prognosis

A bilingualdictionarysuchasSID addressethelearnersimmediatecomprehensioneedsand
may facilitate incidental vocalulary acquisition.For truly effective vocahulary building, the
learnemusthave acces$o moredetailedmonolingualinformationaboutwordsandphrasesn
orderto explore their propertiesand contexts, establishtheir relationshipsand consolidatehe
learners§knowledge SID’s contextivetechnologyprovidesanexcellentbasisfor futureresearch
to addresshis combinationof cornvenienceandcomprehensie content.
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