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Abstract

In this paperwe presentthe resultsof a quantitatve evaluationof the discrepanciebetweenthe Ital-

ian and Englishlexica in termsof lexical gaps.This evaluationhasbeencarriedout in the contet of

MultiwordNet,an ongoingprojectthat aimsat building a multilingual lexical databaseThe quantita-
tive evaluationof the English-to-Italianlexical gapsshaws thatthe Englishandltalian lexica arehighly

comparablendgivesempiricalsupportto the MultiwordNetmodel.

1 Introduction

The literatureon contrastve analysisis rich of classificationsandexemplificationsof the lexi-
cal divergencieghatcanoccurbetweerpairsof languageslt is quite difficult, instead to find
systematiquantitatve analyse®f thedifferencesetweerexica. This comeswith no surprise
given the hugeamountof lexicographicwork that a quantitatve evaluationof lexical diver-
genciesimplies. However, thanksto the availability of machinereadabledictionaries,this is
now a morefeasibletask.In this paperwe presentheresultsof a semi-automaticquantitatve
evaluationof thediscrepanciebetweerthe Italian andEnglishlexicain termsof lexical gaps.

Theevaluationhasbeencarriedoutin thecontext of MultiwordNet(MWN), anongoingproject
thataimsat building a multilingual lexical databas¢Ciravegnaet al. 1994]. Thereareat least
two modelsfor building amultilingualwordnet.Thefirst model,adoptedwithin the EuroWbrd-
Net project(EWN), consistsin building languagespecificwordnetsindependentlyfrom each
other trying in a secondohaseto find correspondencdsetweerthem[Vossenl998]. The sec-
ond model,adoptedwithin the MWN project,consistsin building languagespecificwordnets
keepingas much as possibleof the semanticrelationsavailable in the PrincetonWordNet
(PWN) [Fellbaum1998]. This is done by building the new synsetsin correspondencwith
the PWN synsetswheneer possible andimporting semantiaelationsfrom the corresponding
Englishsynsetsj.e. we assumehat, if therearetwo synsetan PWN and a relation holding
betweerthem,the samerelationholdsbetweerthe correspondingynsetsn the new language.
This stratgyy makessenseonly if the structuraldifferencesetweerEnglishandthe lexicon of
theotherlanguagearesmall,i.e. therearerelatively few casesvhenthe synseif onelanguage
hasno correspondenin the otherlanguageThis motivatesour interestin a quantitatve evalu-
ation of the lexical divergenciesbetweenpairsof languagesSee[Bentivogli et al. 2000]for a
discussiorof the prosandconsof the EWN andMWN approaches.

In therestof thispapemwe will presenamethodologyor thesemi-automatiquantitatve evalu-
ationof lexical gapsmostlybasednabilingualmachinereadablalictionary Themethodology
appliedto a contrastve analysisof Englishandlitalian, shovsthatthenumberof Englishlexical
conceptavhich do nothave alexicalizedtranslationrequivalentin Italian amountgo lessthan8
percent.Thisresulthasanautonomousexicographicrelevanceandgivesempiricalevidenceof
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thefeasibility of theMWM model.Moreover, with appropriatéilingualresourceghismethod-
ology canbe appliedto otherlanguageskrom a practicalpoint of view, this approachreduces
the humanlexicographicwork andspeedsip the MWN building processshaving in advance
wheretherewill be problemsin the mappingbetweenconceptsacrossthe two wordnetsand

thereforemanualinterventionwill be necessary

2 Lexical idiosyncrasies

Theliteratureon contrastve analysisshows that, givena sourceandatargetlanguageyarious
typesof idiosyncrasiegor discrepanciesjanoccur Hereis a summaryof the mostcommon:

e Syntacticdivergencies the translationequivalent(TE) doesnot have the samesyntactic
orderingpropertiesof the sourceanguagevord. Ex: themanenteredheroom='uomo
entronellastanza See[Dorr 1993].

¢ Lexicalizationdifferences the sourceandtarmget languagedexicalize the sameconcept
with a differentkind of lexical unit (word, compoundor collocation)or one of the two
language$asno lexicalizationfor aconcepflexical unit vs. free combinationof words).
In the latter casewe have a so-calledlexical gap. Ex: private= soldatosemplice(collo-
cation);to dam= sbarrare conunadiga (gap).See[Marello 1989, Vinay andDarbelnet
1977].

¢ Divergencesin connotation the TE fails to reproduceall the nuancesxpressedy the
sourcdanguagevord. Ex: fanciullo (literary) = child. See[Brown 1995].

e Denotationdifferences the denotationof the the sourcelanguageword only partially
overlapsthe denotationof the TE. Ex: corvento= monastery(for monks),corvent(for
nuns).See[lLo Cascioetal. 1995].

Only someof theseidiosyncrasiesrerelevantfor the informationcodedin MWN. In MWN,
two synsetdelongingto two differentlanguagegarecorresponderif thewordsof onelanguage
are cross-linguisticsynoryms of the words of the otherlanguageFor this reasonwe focused
ourwork on thoseidiosyncrasieshatimply alack of cross-linguisticsynorymy. MWN adopts
for both the intra- and cross-linguisticsynorymy the samecriteria that are usedto build the
PWN synsetsi.e.:

e only cognitive synorymy is required,.e. wordsthathave the samedenotatiorbut differ-
entconnotatioror syntacticoehaiour aretakento be synoryms;

¢ idioms andrestrictedcollocationsare consideredexical units andthus canbe synory-
mouswith simpleor compoundwords.

Given such criteria only two of the abore mentionedidiosyncrasiesmply lack of cross-
linguistic synorymy andthusarerelevantfor our purposesTheseare:
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e lexical gaps:alanguagexpresse alexical unit whatthe otherlanguagexpressesvith
afreecombinationof words(borrowver = chi prendein prestito);

e denotationdifferencesthe TE of a sourcelanguageexists but it is moregeneral(gener
alization) or more specific(specification)In the former casethe TE is a sort of cross-
linguistic hyperrym of the sourcelanguageword andin the latter caseit is a cross-
linguistic hyporym (bell = (small/electricbell) campanellot+ (churchbell) campanat
(oncats)sonalio).

In this paperwe take into consideratioronly lexical gapsfrom Englishto Italian and shov
how it is possibleto develop a procedurefor identifying themin a semi-automatievay, using
knowledgeavailablein electronicdictionaries.

3 What isalexical gap?

A lexical gapoccurswheneer a languageaxpresses conceptwith alexical unit whereaghe
otherlanguageexpresseghe sameconceptwith a free combinationof words. For a suitable
evaluationof lexical gapswe first needto distinguishidiomsandrestrictedcollocationsfrom
freecombination®f words.While idiomsandrestrictedcollocationscanbeconsiderecscom-
positelexical units, free combinationglo not belongto alanguagdexicon andimply alexical
gap.We adoptthefollowing definitions[Cowie 1981]:

¢ Anidiomis afrozenexpressionwhosemeaningcannotbe built compositionallyfrom the
meaningf its componentvords.Also, the componentvordscannotbe substitutedwvith
synoryms.

e A restrictedcollocationis a sequenceof words which habitually co-occurand whose
meaningcanbe built compositionally They allow only a limited substitutionof its com-
ponentwords,which have a kind of semanticcohesionmainly dueto use.Collocations
springto mindreadily, arepsychologicallysalient,anddo not usuallyhave aliteral trans-
lationin otherlanguages.

e A freecombinationis a combinationof wordsfollowing the generalrulesof syntax:the
elementsare not boundspecificallyto eachotherand so they occurwith otherlexical
itemsfreely.

In practice,the boundariedbetweenidioms, restrictedcollocationsand free combinationsare
not clearcut. In mary casesa distinction can be dravn relying on knowledge containedin

dictionariesthat explicitly mark idioms and collocations.Also, the three setsexhibit certain
structuralregularitiesthat canbe exploited to automaticallydistinguishthemfrom eachother
with a certaindegreeof confidenceln thefollowing we will referto bothidiomsandrestricted
collocationswith thegenerictermof collocations
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4 Finding lexical gaps

To make a quantitatve evaluationof the English-to-Italianlexical gapswe usedthe electronic
versionof the Collins bilingual dictionaryandof the DISC monolingualltalian dictionary The

bilingual Collins is a mediumsize dictionary including in the English section40,959head-
wordsand60,901translationgroups.By translationgroup (TGR) we meana groupof Italian

synoryms translatinga senseof an Englishword. In bilingual dictionaries, TGRsare usually
separatetty semicolonsWe take themastherelevantsensainit asthey correspondo WordNet
sensesin thefollowing example"wood",asa noun,has5 TGRs.

wood [wUd] 1. n a. (material) legno; (timber) legname(m) b. (forest)boscoc. (Golf) mazza
di legno; (Bowls)boccia2. adj a. (madeof wood)di legnob. (living etc.in a wood)di
boscosilvestre.

Giventhis information,we tried to determinen how mary caseghe ltalian TE is a free com-
bination,which impliesa gap.Of coursethe Collins doesnot containall Englishlexical units.
However the 60,901 TGRslistedin the Collins canbe considered significantsampleto esti-
matethe percentagef English-to-Italianiexical gaps.

To this extentwe developeda procedureghataimsat classifyingall Italian TGRsaccordingto
the kind of TEswhich constitutethem: simplewords, collocationsor free combinationsAs a
preliminary step,we singledout a numberof subclassesvthosememberscanbe enumerated
automatically Thesesubclassearerelevantfor our purposesut may alsobe significantfrom
ageneralexicographicpoint of view.

e TheTGRincludesonesimpleword. If anEnglishwordhasaTGRin thissubclassywecan
excludetheexistenceof alexical gap.Grammaticatollocationsj.e. collocationsformed
by a word followed by a prepositionintroducingan argument(answer= rispondee a),
have beenconsidereaquialentto simplewords.See[Benson1986].

e The TGR includesa phraseexplicitly listed as collocationin the Italian monolingual
dictionary. GiventheMWN criteriafor decidingwhethera phrases alexical unit or not,
alsoTGRsin this subclassallow usto excludethe existenceof alexical gap.Notethat,
if a phrases notlisted ascollocation,we cannotinfer thatit is a free combinationlt is
known in factthatdictionariedist only a partof existing collocationgCowie 1981].

e The TGR includesonly a phraseexplicitly marked asfree combinationof wordsin the
Collins. The Collins markssomeTEs with a specialtag (TRGL = translationgloss)to
signalthatthe TE is anexplanationof the meaningof the Englishword ratherthanatrue
translation(butterscotch= caramelladura a basedi burro e zucher di canna) Note
thatTEstaggedastranslationglossesy the Collins cover only a partof TEsthatarefree
combinationof words.

e The TGR includesa multiword adwerb with the structurein + moddmaniea + ADJ or
con+ N, oramultiwordverbwith structurefare + V. This classncludesanumberof gaps
correspondingn asystematievayto Englishsimplewordswith specificmorphologicabr
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syntacticfeaturegalarmingly=in modoallarmantg admiringly= conammiraziong. The
Italian adwerbialpatterncorrespond$o a productve Englishmechanisnderiving adwerbs
from adjectvesby addingthe"ly" suffix. As for the verbalpattern,this is explainedby
thefactthata considerablenumberof verbscanoccuraseitherinchoatvesor causatres
in Englishbut canonly be usedasinchoatvesin Italian. Italian expresseshe causatie
sensdhrougha paraphraséstart= far partire).

The TGR includesa verb phrasewith the following structure:Support-V+ (Art) + N
+ (Prep)or Support-V+ Prep+ (Art) + N [Renzi 1988]. The so called supportverb
constructionsareinterestingfor us becausehey represent typical structuralpatternin
which collocationscanbe found [Heid 1994]. For instanceto brief = dareistruzionia.

The TGR includesa multiword phrasewith a numberof words compaableto that of the
Englishheadwod. This happensvhenthenumberis the same(roller coaster montayne
russg or the Englishentryis formedby two wordsandthe TE by three.Thelatter situ-

ationoccurswhenanominalspecifieris translatedn Italian with a prepositionaphrase,
see"agory column= postadel cuore". By manuallycheckinga significatve sampleof

this class,we noticedthat,asa matterof fact, this classincludescollocationsin 90% of

cases.

TheTGRincludesatwo word TE andis labelledwith aglossspecifyinga semantidield.
In specializedlomainsmary fixedexpressionganbeclassifiedasidiomsor collocations
(armour(MIL) = mezziblindati). In a significatve sampleof this class,TGRsincluded
collocationsn morethan90%of all cases.

On the basisof theseseven subclassesve designeda procedurethat classifiesall TGRsIn
three main classesiexical units, lexical gapsand TGRs that needto be manually checled.
This procedurecanbe represente@dsa decisiontree asillustratedin figure 1. The subclasses
areorderedby first takinginto accountthoseallowing a more certaindecision.The degreeof
certaintyis neverlesserthan90%.

The TGRsrequiringhumancheckhave beenmanuallyclassifiedas collocationsor gapsfol-
lowing the criteriaillustratedin Section3. Table 1 summarizeghe quantitatve evaluationof
English-to-Italianlexical gapssummingup the resultsof the applicationof the decisiontree

andthemanualcheck.
TranslationGroups | Simplews. % | Collocations| % | Gaps| %
Nouns (31,978) 23,800 74.4 6,394| 20.0| 1,784| 5.6
Verbs (12,939) 10,226| 79.0 1,755| 13,6 958| 7.4
Adjectives (13,113) 10,455| 79.7 1,217 9.3|1,441|11.0
Adverbs (2,871) 1,890/ 65.8 426 | 14.9| 555 19.3
Total (60,901) 46,371 | 76.1 9,792| 16.1| 4,738| 7.8

Tablel: Distribution of lexical gaps
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| simple word |

yes no

(Iex. unit: 46,371) " dictionary collocation |

yes No

(lex. unit: 2,388) [ dictionary gap |

ywo

(gap: 448) systematic gap |

yes /\no

(gap: 592) support verb |

yes No

(lex. unit: 364) | comparable words nb. |

yes No

(lex.unit: 3,461)| semantic field |

yes/\ no

(lex.unit: 201) (manua check: 7,076)

Figurel: A decisiontreeto identify translationgroupsthatrequiremanualcheck

5 Conclusion and future work

In this paperwe have presente@ generaimethodologyto find lexical gapsin a semi-automatic
way, using knowledgeavailablein electronicdictionaries.The resultsof the researclgive a
guantificationof the English-to-Italianiexical gapson a large scaleandthereforeanindication
aboutthe overlappingof the lexical structuresof the two languagesThe procedurdadentified
4,738lexical gapsout of 60,901sensesakeninto consideratior(7.8%of thetotal), shoving a
goodoverlappingbetweerthetwo lexical structuresTheseresultsprovide empiricalsupporto
the MultiwordNetmodel.Moreover, the procedurecanreducethe lexicographicwork needed
to build alignedwordnetspy shaving in advancewheretherewill be problemsn the mapping
betweerthelexical conceptf two language$Bentivogli etal. 2000].

We are currentlyinvestigatingltalian-to-Englishlexical gapsandwe planto develop an auto-
matic procedureo identify anothertype of idiosyncrasyi.e. the denotationdifferencesAlso,
we planto applythe proposednethodologyto alarge sizebilingual dictionary
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