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Abstract
BRIDGE dictionariesarea new sort of dictionary for learnersof English.They canserve for creating
new bilingualor multilingualdictionaries.In my paperI discusshow thisaimcanbeachieved,andwhat
techniqueswecanuse.Thefinal productcanbeeitheranew bilingualprinteddictionaryor anelectronic
multilingualdictionary.

1 Introduction

BRIDGE dictionariesareanew sortof dictionaryfor learnersof English.They arebasedon the
monolingualCOBUILD learners’dictionaries,andthey arepartly translated.BRIDGE dictio-
nariescanbeusedasasourcefor new bilingualdictionariesby puttingtogetherthetranslations
in the target languages[Sinclair, unpubl.]. In my paperI want to discusssomeproblemsthat
canoccur, andperspectivesof this wayof creatingdictionaries.

I experimentedwith two translatedversionsof theCobuild dictionary—CzechandLithuanian,
but I believe thatmy conclusionswouldalsobevalid for otherlanguages.

2 The source dictionaries

I workedwith theelectronicform of thedictionaries,asthey werepreparedfor typesetting.The
sourcecontainsa markup,whosemain purposeis to instructtheprinting program,but it also
servesfor structuringtheentries.It is possibleto distinguishheadwords,pronunciation,English
definitions,translateddefinitions,translatedequivalents,examples,etc.(cf. figure1).

Roughlyspeaking,every entry ([EB] and [EE] tags)consistsof a lemmapart ([LB] and
[LE] tags)anda meaningpart ([MB] and[ME] tags).The lemmapart containstheEnglish
headword,pronunciation,andinflectioninformation.Themeaningpartconsistsof oneor more
meanings,eachof which containsthegrammaticalinformation,Englishdefinition([DT] tag),
a translationof the definition, with the English headword untranslated([KD] tag), and one
or moretranslationequivalents([KQ] tag).The meaningpart canbe followed by phrasesor
phrasalverbs,whichhaveagainthestructureof thewholeentries.For thefurtherprocessingof
thedictionary, it wasnecessaryto discovertheexactstructure,whichwasnotexplicitly defined.
As a possibleway to achieve this, I decidedto convert thedatato SGML format.It turnedout,
however, that thestructurewassometimesinconsistent,or too free; in suchcasesI setcertain
rulesto ensurethatthestructurewasconsistent.
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[EB]
[LB]
[HW]abacus
[PR]/*!ab%ek%e s/ ,
[IF]abacuses.
[LE]
[MB]
[GR]COUNT N
[DT]An [HH]abacus [DC]is a frame used for counting.

It has rods with sliding beads on them.
[KD][HH]Abacus [DC]je ráme ček, který se používá pro počítání. Má ty čky, po \
kterých kloužou kuli čky.
[KQ]po čitadlo.
[ME]
[EE]

Figure1: Extractfrom thesourcedictionary

3 SGML format

SGML (standardgeneralizedmark-up language)[Goldfarb,1990, Colby/Jackson,1998] is
widely usedfor encodingdocuments,corporaandlexical databases.Therearesoftwaretools
for processingtheSGML datawhichsimplify our task.

TheSGML form of thedictionariesbringsusthefollowing advantages:

� thecorrectnessof thestructurecanbecheckedwith thehelpof anSGML parser;
� thecorrectedtext canbereturnedto thetypesettingmarkup;
� correspondingpartsof thetwo translateddictionariescanbealigned.

Thefirst two facetsareusefulfor any dictionarymaking,nomatterwhetherwewantto combine
translationsfrom two or moredictionaries;thethird is usedfor thecombinationwork.

3.1 DTD

For discoveringandcheckingthestructureof thedictionary, thebestway is to createits DTD
(documenttypedefinition).Unlike text corpora,thestructureof lexical corpusis muchricher.
Thefollowing list containsall elementsof thedictionaryandshowstheir hierarchy.
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<!ELEMENT BRIDGE - O ( entry+ )>
<!ELEMENT entry - - ( lemma, sense*, phrases?, phrasal-verbs? )>
<!ELEMENT lemma - - ( ( headword | spell ),

(pronun | infl | register-note )*, ( x-ref | lemma-note )* )+>
<!ELEMENT sense - - ( ( grammar*, (definition+ | def-reg-note)+, x-ref*,

pic-ref*, (def-transl+ | transl-reg-note)+, translation,
(x-ref+ | pic-ref+ | examples | run-on+ |
syntax-change | phrase )*) | (phrase | x-ref)+ )>

<!ELEMENT headword - O ( body, punct? )>
<!ELEMENT infl - O ( body, punct? )>
<!ELEMENT spell - O ( body, punct? )>
<!ELEMENT register-note - O ( body, punct? )>
<!ELEMENT lemma-note - O ( body, punct? )>
<!ELEMENT pronun - O ( body, punct? )>
<!ELEMENT x-ref - O ( body, punct? )>
<!ELEMENT pic-ref - O ( body, punct? )>
<!ELEMENT grammar - O ( body, punct? )?>
<!ELEMENT definition - O ( body, punct? )?>
<!ELEMENT def-reg-note - O ( body, punct? )?>
<!ELEMENT def-transl - O ( body, punct? )?>
<!ELEMENT transl-reg-note - O ( body, punct? )?>
<!ELEMENT translation - O ( body, punct? )?>
<!ELEMENT syntax-change - - ( grammar*, (definition+ | def-reg-note)*,

(def-transl+ | transl-reg-note)*, translation*, examples* )>
<!ELEMENT run-on - - ( headword*, pronun*, grammar*, examples? )>
<!ELEMENT examples - - ( example+ )>
<!ELEMENT example - O ( body, punct? )>
<!ELEMENT phrasal-verbs - - ( phrasal-verb+ )>
<!ELEMENT phrasal-verb - - ( headword+, grammar+, sense+ )>
<!ELEMENT phrases - - ( register-note?, (phrase, x-ref*)+ )>
<!ELEMENT phrase - - ( grammar?, definition+, def-reg-note?,

def-transl+, transl-reg-note?, translation, examples?, pic-ref* )>
<!ELEMENT body - O (#PCDATA)>
<!ELEMENT punct - O (#PCDATA)>

Figure2: Theelementlist of thedictionary

Wecanseethatthestructureis rathercomplex. Themutualorderof someelementsis quitefree
(e.g.definitionsandregisternotes),certainelementscanoccurasmembersof several differ-
ent super-elements(e.g.a headword canoccurin a lemma,phrasalverbor run-onrubric; the
translationoccursin aphraseor in thesenseelementof anentryor phrasalverb).

3.2 Data encoded in SGML

As aresultof convertingthesourcedatainto SGML weobtainthestructurein which important
elementsare identifiedby identifiers.The identifier is constructedfrom the dictionary letter,
entryidentifier, andotheridentifiersdistinguishingdifferentpartsof theentry.

Theconversionconsistsof two steps.The first stepjust transformsthesourcedatato SGML,
addsmissingparts(e.g.empty tagsfor missingtranslations),andaddsthe identifiers.In the
secondsteptheprogramgoesthroughtheSGML dataandlooksfor cross-references(attribute
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target in x-ref tag).Whentheprogramfindstheattributetarget , it triesto find its value
asthecontentof a headword elementof anotherentry. If thesearchsucceeds,thevalueof the
attributetarget is replacedby theidentifierof thefirst meaningof thefoundheadword.

<entry flat="EB/EE" id=a.e2>
<lemma flat="LB/LE">

<headword type=basic flat=HW id=a.e2.h1><bod y>aback </ body >
<pronun type=basic flat=PR><body> /%eb* !a k/ </ body> <punct >. </p unct >

</lemma>
<sense type=basic flat="MB/ME" id=a.e2.m0>

<x-ref type=rubric flat=QS><body> See</ body >
<x-ref type=target flat=QH target=t.e28.ph 1. m0><body>ta ke aback</body>
<punct>.</punct>

</sense>
</entry>

The above exampleshows the final format of the entry aback. In the printeddictionary, this
entrylooksasfollows:

aback / � bæk/. Seetake aback.

andin thesourceelectronicdictionaryit hasthis format:

[EB]
[LB]
[HW]aback
[PR]/%eb*!ak/.
[LE]
[MB]
[QQ][QS]See [QH]take aback.
[ME]
[EE]

After thefirst stepof conversion,thesensepartof theentryhasthis format:

<sense type=basic flat="MB/ME" id=a.e2.m0>
<x-ref type=rubric flat=QS><body> See</ body >
<x-ref type=target flat=QH target="take aback"><body>ta ke aback</body>
<punct>.</punct>

</sense>

In thesecondstep,thefirst phrasalverbin theentry take is identifiedasthetargetof thecross-
referenceandits identifier t.e28.ph1.m0 replacesthevalueof the target attributein the
entryaback.
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4 Alignment

Thebasicalignmentis madeatthelevelof entries,usingthecontentof theelementheadword .
Thetwo original dictionariesareexpectedto beidentical,but it mayhappenthatsomeentries
are missingin one of them.The basicalignmentensuresthat we identify all suchgaps.To
align the translationswe have to parsethe entriesso that cancombinethe translationsfrom
correspondingpartsof theentries.

4.1 Combining the information

Oncewe have two dictionariesin SGML format and alignmenthasbeenachieved, we can
createa new bilingual dictionary, or morepreciselyspeaking,we cancreatea list of possible
correspondencies.

Weextractthecorrespondingtranslations,thendividemultiple left-handsidesto singleentries,
sort theentriesalphabeticallyandoffer the resultto lexicographersfor furtherediting.Sucha
dictionaryis imperfectin many respects;for detaileddiscussionsee[Skoumalová, in press].In
this paperwe will concentrateon flaws that canbe removed by moredetailedtaggingof the
sourcedictionary:

� Ononeor bothsideswegetanexplanation,ratherthana translation(e.g.for definiteand
indefinitearticles).Such“translations”shouldbemarkedby a specialtag:
[KQ][KE]neur čitý člen .

� If wegetamulti-wordexpressionon theleft-handside,thesortingprogramcannotiden-
tify the headword andcanplacethe entry incorrectly. For example,ženskélékǎrství—
gynaecology shouldbesortedunderL ratherthanunderŽ. If theheadword is not at the
first position,aspecialtagshouldbeused:
[KQ]ženské [KS]léka řství .

� Variantattributesbelongingto oneheadword areseparatedby commasandthey arein-
distinguishablefrom variant translations.For examplethe verb, gallop is translatedto
Czechasběžettryskem,(rychlým) cvalem,cválat, wherethe words tryskemand (rych-
lým)cvalemarevariantmodificationsof theverbběžet, andtheverbcválatis atranslation
variant.Again,aspecialtagshouldbeused:
[KQ]b ěžet tryskem, (rychlým) cvalem, [KV]cválat .

� The meaningof the headword canbe restrictedby an expressionin parentheses,which
maybein Englishor in thetargetlanguage.Examples:
galloping—rychlý, prudký,(inflace)pádivý
gardener—zahradník,(allotment,hobby)zahrádká̌r
TheEnglishexpressionsshouldbe,again,markedby aspecialtag:
[KQ]zahradník, [KV][KX](allotment, hobby) [KC]zahrádká ř .

Theseadditionsto theoriginal taggingwould improve theoutputandhelp the lexicographers
in their work on thenew dictionary.
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5 Further perspectives

Thoughthedictionaryobtainedby combiningthetwo BRIDGE dictionariesis far from perfect,
it canbeusedasastartingpoint for thedeeperlexicographicalwork.

Another possibility for utilizing the data is to make an electronicdictionary browser. The
browserallowsoneto gothroughEnglishentriesanddisplaysthecorrespondingtranslationsin
bothtarget languages.It alsoenablesoneto go throughtranslationequivalentsanddisplaythe
original Englishentry, aswell asthecorrespondingequivalentsin theotherlanguage.A great
advantageof this approachis that addinga new languageis quite easy. The only conditionis
thatit is basedon thesameversionof Cobuild dictionary. This way we cancreatemultilingual
electronicdictionarieswhichcanbeusefulespeciallyfor “small” languages,for whichaprinted
bilingualdictionarywouldprobablynotbemade.
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