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ABSTRACT

Thispaperanalyzesthesemanticsofverbswiththeprefix“do-”andexplainstheadlativityfeature
basedonthemorpho-syntacticallyannotatedcorpushrWaCandhandcraftedverbvalencyframes.
TheworkaimstoautomaticallyaddalltypesofadlativitytoCroatianverbvalencylexicon.Asa
result,itwasrevealedthatifalanguageresourceencodes“do-”astheadlativeprefixinCroatianas
asourcelanguage,thentheadlativemeaninginthetargetlanguagecanbeassumedaswell.Using
thevalencyframetransitionrulesforlanguagepairs,itispossibletodesignmatchingverbvalency
framesinotherlanguagesandconsequentlydescribeeachverbanditstranslationbysemanticroles
(agent,patient,direction-to,andgoal)andbyselectionalrestrictions.
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INTRODUCTION

Numerousresearchprojectsinlinguistics,psychologyandcomputersciencedealwithhowlanguages
managetoencodemotion,i.e.thewaylanguagesencodechangingthepositionofanentityinrelation
toanotherentity(Vulchanova&vanderZee,2013,p.2).

Inthispaper,wedealwiththesemanticsofmotionverbswiththeprefix“do-”andtheadlativity
featureofthemotionprefixedverbsinCroatian,whileexploringthepossibilityforacross-linguistic
approachtosemanticrolelabelling(morepreciselythelabellingofDIR3(Direction-To)andGoal
semanticrolesindifferentlanguages),aswellassolvingsemanticambiguitiesinmachinetranslation
post-editingorpost-processing.

The paper aims to present how semantic role labeling of adlativity (expressing motion and
direction) could help in computational linguistics for further text processing and in practical
implementation,asinmachinetranslationwheremorphologicalandsyntacticerrorsinfluencethe
perceivedqualityofmachine-translatedtext(Seljanetal.,2015).

Semanticrolelabelingisanaturalprocessingtaskthataimstorevealwhodidwhattowhom,
whenandwhy.
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Fromthepracticalviewpoint,semanticrolelabellingisvaluableforawholerangeofnatural
processingtasks,suchasquestionanswering(Yihetal.,2016;Fitzgerald,He,&Zettlemoyer,2018),
eventdetection(MikelicPreradovicetal,2013),machinereadingcomprehension,textualentailment
andcontext-orienteddialogue(Zhangetal.,2018),sincedeeplearningmodelsdonotreallyunderstand
thenaturallanguagetexts(Mudrakartaetal.,2018).Also,semanticrolelabellingprovedtobeuseful
formachinetranslation(Shietal.,2016)anddiscourserelationsenseclassification(Mihaylov&
Frank,2016).

Themaincontributionofthispaperistopresenttheframeworkofsemanticrolelabellingfor
adlativemeaningin7languages,aspresentedinTable2.

Motionencodinginthespatiallanguage(thepartoflanguagedescribingperceivedspace)refersto
howlanguagesencodepathofmotion(i.e.direction)whichhasabeginningpoint(sourceofmotion),a
middlepoint(trajectory)andanendpointorgoal(Luraghi,Nikitina&Zanchi,2017,p.2).Directional
meaningcanbecategorizedasfollows:(1)theadlativethatexpressesdirection“movingcloserto”;
(2)theablativethatexpressesdirection“movingawayfrom”and(3)theperlativethatexpresses
motionwhichisdirectionallyunspecifiedandrepresentsonlythepathofthemovingobject(Mikelić
Preradović,Boras&Lauc,2013).Talmy(2000)differentiatessatellite-framedlanguages(S-languages)
wherethepathislexicalizedasa“satellite”totheverb(e.g.English,SlavicandGermaniclanguages)
andverb-framedlanguages(V-languages)wherethepathis lexicalizedintherootofthemotion
verb,whilethemeaningofaverbisprovidedbyitsprefix(e.g.Romancelanguages).Thesatellite
maybeeitheraverbprefix(likeRussianorCroatianinseparableverbprefixesorGermanseparable
andinseparableverbprefixes)orafreeword(likeEnglishverbparticles).Regardingdifferencesin
verbprefixationofthemotionverb,Dickey(2010)distinguishestheNorthSlavicallativeprefixation
(e.g.RussianandCzech)andSouthSlavicallativeprefixation(e.g.CroatianandSerbian),where
thefirstgroupoflanguagesgeneralizes“pri-”(“to”)astheprefixofthemotionverbsthatsignal
thecrossingoftheboundaryofthegoal,whilethelattergeneralizes“do-”(“to”)astheprefixofthe
motionverbsthatdonotassertthecrossingoftheboundaryofthegoal,butonlythetraversalofa
trajectoryuptothegoal.Inotherwords,apartfromthedifferencebetween“pri-”and“do-”,goal
prepositionalphrasesintheNorthSlaviclanguagesspecifythecrossingoftheboundary,whilethe
goalprepositionalphrasesintheSouthSlaviclanguagescanspecifytheboundarycrossingorjust
reachingtheboundary.

Consideringverbprefixation,itispossibletodifferentiateprefixesinregardtotheirproductivity
inlanguage.Thus,“do-”provedtobeaveryproductiveverbalprefixinCroatianandotherSouth
Slaviclanguagesandthereisavastliteraturediscussingit(Pranjković,2009;Sarić,2008;Brala,2012).
Besides,previousresearchonverbprefixationforCroatian(MikelićPreradović,Boras&Lauc,2013)
showedthatmostoftheverbssharingthesamemeaningofthespecificprefix,belongtothesame
semanticclasssharingthesamevalencyframe.Also,accordingtorecentstudies(Cheikhrouhou,2014;
Ghorbel,2017)formalgrammars,createdforverbsofcommunicationthattakeintoconsideration
thedifferenceinsyntacticconstructionsandthetypesofcomplements,solvesemanticambiguities
whichrepresentthemainsourceoferrorsinautomatictranslationofverbs.

Ingeneral,errorsinautomatictranslationarelanguage-dependentandinfluencedbythetypeof
textaswellastheengineitself,andusuallyfollowapattern.Therearethreemainmachinetranslation
(MT)approaches:rule-basedmachinetranslation(RMBT),statisticalmachinetranslation(SMT)
andneuralmachinetranslation(NMT).Thelastapproachhasbeendevelopedmorerecently,while
rule-basedandstatisticalapproacheshavealonghistory.Statisticalmachinetranslationsystemsuse
probabilitiesbetweensegmentsinasourceandtargetlanguagedocumenttoproposecandidatesfor
translation(Dunder,2015).Thesesystemsincludeastatisticalmodelbasedonthecorpusanalysis,
whilearule-basedapproachuseslanguagerulestotransferthemeaningtothetargetlanguage(Koglin
&Cunha,2019).

Considering the repetitivenatureoferrorsmadeby rule-basedmachine translationsystems,
Simard, Ueffing, Isabelle and Kuhn (2007) have introduced a statistical phrase-based machine
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