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paperistoprovideanimplementedgrammarforKoreanrightnoderaising(RNR)

constructionsin the Type-inherited Combinatory CategorialGrammar(TCCG)

system.InCombinatoryCategorialGrammar(CCG),theRNRconstructionshave

beenanalyzed withfoursyntacticoperations:type-raising,functionalcomposition,

coordination,and functionalapplication.Thispaperdemonstrateshow thesefour

syntacticoperationscanbeimplementedinthefeature-structureformalism ofthe

TCCG.Inthesyntacticliterature,theRNR constructionhasbeenoneofthe

interestingtopicsbecauseitisknowntoberelatedwithellipsis.Therefore,itis

importanttorecovertheelided partsintheMRSstructure(inthesemantic

interpretations)fortheconstructions.Inordertohandletheelidedpartsinthe

MRS structure,thispaperdividescoordination into two sub-types,type-raised

coordination and non-type-raised coordination.Thispaperderives the semantic

interpretationsoftheRNR constructionsby theconstraintson thetype-raised

coordination.Throughtheimplementation,thispapershowshowsyntaxandsemantics

ofRNRconstructionscanbeimplementedintheKoreanTCCGsystem.
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1. Introduction

TheRNR constructionshavebeenoneoftheinterestingtopicsinthe

syntacticliterature,andtherehavebeenmanystudiesonthistopic.Koreanalso

hastheconstructions,and(1)illustratesoneexample.

(1)Chelsoo-ka Younghee-lul kuliko Minsoo-ka

Chelsoo.NOM Younghee.ACC and Minsoo.NOM

Sunhee-lul po-ass-ta.

Sunhee.ACC see.PAST.DECL

'ChelsoosawYounghee,andMinsoosawSunhee.'

Insyntacticliterature,theRNRconstructionhasbeenoneofthehottesttopics,

becauseitisknowntoberelatedwithellipsis.Forexample,thesentence(1)can

bederivedfromthesentencein(2).

(2)Chelsoo-ka Younghee-lul po-ass-ta, kuliko

Chelsoo.NOM Younghee.ACC see.PAST.DECL and

Minsoo-ka Sunhee-lul po-ass-ta.

Minsoo.NOM Sunhee.ACC see.PAST.DECL

'ChelsoosawYounghee,andMinsoosawSunhee.'

Inthesentence(2),thepredicateofthefirstconjunct,'po-ass-ta',isidenticalwith

thatofthesecondconjunct.Thispredicatecanbeelidedinthefirstconjunct

withoutchangeofthemeaning,whichresultsinthesentence(1).

Therehavebeenmanydifferentkindsofanalysesfortheseconstructions.

Amongmanyanalyses,thesentence(1)canbeanalyzedasinFigure1inthe

CCGsystem (Steedman,1996,2000).
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Figure1.ACCG AnalysisfortheSentence(1)

Asyoucanobserve,fourmajorsyntacticoperationsareinvolvedintheanalysis:

type-raising (>T),functionalcomposition (>B),coordination (Φ),and functional

application(>).AftereachNPistype-raised,thesubjectNPandtheobjectNPare

combinedbyfunctionalcomposition.Aftertwoconjunctsarecoordinated,the

coordinatedpartscombineswiththeverbbyfunctionalapplication.

ThegoalofthispaperistoprovideanimplementedgrammarforKorean

RNR constructions using the TCCG system.The TCCG system is an

implementedgrammarforSteedman'sCCG,whichisfirstimplementedby

Beavers(2002,2004)usingtheLinguisticKnowledgeBuilding(LKB;Copestake,

2002)system.TheKoreanTCCGsystem,whichisusedinthispaper,isnotjust

aKoreancounterpartoftheEnglishTCCG system.Itisasimplifiedand

modifiedTCCGsystem sothatitcanconvenientlyimplementvarioussyntactic

phenomenaintheKoreanlanguage.Thispaperprovidesanimplemented

grammarfortheRNRconstructionsusingthisKoreanTCCGsystem.

Implementing theKorean RNR constructionsin theTCCG system is

importantbecauseofthefollowingtworeasons.First,asshownintheFigure1,

fourdifferentsyntacticoperationsareinvolvedintheCCGanalysisoftheRNR

constructions.Therefore,theimplementationoftheconstructionsimpliesthe

implementationofthesefoursyntacticoperations.Thatis,ifwesucceedin

implementingRNRconstructions,wealsosucceedinimplementingfourmajor

syntacticoperationsintheKoreanTCCGsystem.Second,aspointedoutin(1)

and(2),ellipsisisinvolvedintheanalysisoftheRNRconstructions.Throughthe

implementationoftheseconstructions,wemayhaveahintonhowtohandle
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ellipsis in the TCCG system,especially with related to the semantic

interpretations.

2. Previous Studies on RNR Constructions

2.1 Theoretical Approaches

Therehavebeensomanypreviousstudiesontheconstructions.Itis

impossibleandpointlesstoreviewallofthem.Therefore,onlyafewofthem

arereviewedhere.TheoreticalapproachestotheRNRconstructionscanbe

divided roughly into two categories:movement-based approaches and

constraint-basedapproaches.

In Chomskyan syntax,English RNR constructionshaveprimarilybeen

analyzedwithmovements.Ross(1967)andMailing(1972)tookthisapproachto

EnglishRNRconstructions.Intheseanalyses,theraisedpartsareanalyzedwith

theacross-the-board (ATB)movements.Wexlerand Culicover(1980)and

Bošcović(1996)tookadifferentapproach,andtheyanalyzedtheconstructions

withPF-deletion.Thatis,theelidedpartsexistinthesyntaxlevel,andtheyare

deletedinthePFlevel.

TherehavebeenthreetypesofanalysesfortheKorean/JapaneseRNR

constructions.Saito(1987)tookamovementanalysisusingtheATBmovements.

Abe&Hoshi(1997)tookanLFcopyinganalysis.Inthisanalysis,theelided

partsarerecoveredintheLFlevel.Ontheotherhand,Sohn(2001)analyzedthe

constructionswithPF-deletion.

In the constraint-based approaches,theRNR constructionshavebeen

analyzedwiththecoordinationrulesandconstraintsontherule.Forexample,

BeaversandSag(2004)providedanalysesfortheargumentclustercoordination

(ACC)and theRNR constructions.In thisanalysis,theACC and RNR

constructionsareanalyzedwiththecoordinationrulesandstructuresharing.This

paperalsopointedoutthatellipsiswasinvolvedintheseconstructionsand

discussedhowtheycouldbeimplementedintheHPSGframework.
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2.2 RNR Constructions in the English TCCG System

ThegrammarengineeringtoolwhichthispapertookistheLKBsystem.The

LKBgrammardevelopmentsystem wasdevelopedbymanyscholarssuchas

AnnCopestake,JohnCarroll,RobMalouf,and StephenOepen.Afterthe

developmentoftheLKBsystem(Copestake,2002),therehavebeenseveraltrials

toimplementtheCCG usingtheLKBsystem.BecausetheLKBsystem was

designedasatoolforthedevelopmentofanytyped,feature-based,unification

grammarregardlessofunderlyingformalgrammars(Beavers,2002,p.4),itis

alsopossibletoimplementtheCCGintheLKBsystem.

ThefirstimplementationofCGisdonebyCopestake,andasmallpartofit

isincludedintheLKBsystem.AlineVallavicemcio(2001)furtherdevelopedthe

implementedgrammarforCG,whichbecameabasisfortheTCCG system.

Beavers(2002,2004)developedaTCCGsystemforanEnglishfragment,andthe

system includedvarioussyntacticphenomenainEnglish.Asmentionedin

Beavers(2002,p.4),hissystem wastheoreticallybasedonCarpenter(1992),

Steedman(1996,2000),Baldridge(2002),andHockenmaieretal.(2001).Inthe

actualimplementation,hissystem wasbasedonVallavicemcio(2001).

IntheEnglishTCCGsystem,thesentencewhichissimilartotheKorean

RNRconstructionsistheACCconstructionin(3)thatincludestwotype-raised

NPs.Beavers(2002)analyzed(3)asinFigure2.1)

(3)Kimgaveadogaboneandapolicemanaflower.

1)Beavers(2002,p.72)analyzedtwosentences,KimcooksandSandyeatspizzaandKimhands

andSandythedogacat,asexamplesoftheEnglishRNRconstructions.Itisafactthatallof

foursyntacticoperationsarealsoused in theEnglish RNR constructions.However,

type-raisingintwolanguagesaredifferent.InEnglish,thesubjectNPsaretype-raisedand

combinedwiththeverbwhichisnottype-raised.InKorean,ontheotherhand,boththe

subjectNPsandtheobjectNPsaretype-raised,andtheyarecombinedwithfunctional

composition.Therefore,r_distdoesnotappearintheEnglishRNRsentences.Rather,the

ACC constructionsin(3)haver_dist,sincetwotype-raised NPsarecombined with

functionalcomposition.That'swhythispaperadoptstheEnglishACCconstructionsinthe

analysis,ratherthantheRNRconstructions.
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Figure2.ACCG AnalysisfortheSentence(3)

Asyoucanobserveintheanalysis,alloffourmajorsyntacticoperationswhich

appearsintheFigure1,type-raising,functionalcomposition,coordination,and

functionalapplication,alsoappearinthisanalysisthoughthedirectionofthe

operationsareopposite.Notethatbackwardtype-raising,backwardfunctional

composition,andbackwardfunctionalapplicationareusedintheEnglishexample,

whileforwardtype-raising,forwardfunctionalcomposition,andforwardfunctional

applicationareusedintheKoreanexample.

Forthissentence,Beavers(2002,p.63)providestheMRSstructureinFigure3.

Figure3.TheMRSStructurefortheSentencefor(3)
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InthisMRSstructure,wehavetofocusthreeparts,whicharemarkedbyA,B,

andCrespectively.Asyoucanobserve,theRELNvalueforAandBisr_and,

whichencodesthecoordinatedrelations.From theANDARG1andANDARG2

valuesofeach relation,wefound thatA istheMRSstructureforthe

coordinationofaboneinthefirstconjunctandaflowerinthesecondconjunct.

Likewise,BistheMRSstructureforthecoordinationofadoginthefirst

conjunctandapolicemaninthesecondconjunct.TheRELNvalueforCisr_dist,

and thisadditionalpredicateisprovided forindicating thatthereisa

distributivityrelationshipbetweenthecoordinateditems.AccordingtoBeavers,

thesentence(2)hasdistributedreadings.ItsmeaningisKimgaveadogabone

andhegaveapolicemanaflower,anditdoesnotimplyKimgaveadoganda

policemanaboneandaflower.TheadditionalpredicateinC encodesthis

distributivityrelationship.

TheMRSstructureinFigure3,however,hasthefollowingproblems.First,

theMRSstructureitselfistoocomplicated.Itisdubiouswhythiskindof

complexMRSstructurehastobeused forsemanticinterpretationofthe

coordinated constructions.Itwould be betterto have simplersemantic

interpretationsforcoordinatedstructures.

Second,thereisnoone-to-onerelationbetweeneachlexicalitem andthe

elementarypredicate(EP).Usually,anEPcorrespondstoonelexicaliteminthe

MinimalRecursionSemantics.2)However,intheMRSstructureinFigure3,itis

notthecase.Thoughtheinputsentencehasoneconjunctionand,theMRS

structureinFigure3hastwoandrelations,(twor_ands).Besides,onemore

additionalpredicate is added to the MRS structure forindicating the

distributivityrelationshipbetweenthecoordinateditems.Therefore,wecansay

thatthreeEPsareusedforonelexicalitem and.

Third,eventhoughwegiveuptheone-to-onerelationshipbetweeneach

lexicalitemandEP,theMRSstructureinFigure3hasredundancy.Asyoucan

observe,muchinformationencodedinAandBisalsoincludedintheEPofC.

Thelastandthemostimportantproblemisthatthesyntacticinformationis

alsoencodedintheMRSstructureof3.IfyoucloselyobservetheMRSstructure

ofFigure3,youcanfindthatAprecedesB.Thatis,theEPfortheCONJ-INDEX

2)Inordertoavoidconfusion,IwillnotuseMRS(theabbreviatedform)whenitrefersto

MinimalRecursionSemanticsitself(Copestakeetal.,1999,2005).
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kprecedesthatoftheCONJ-INDEXj.TheCONJ-INDEXkistheindexfor

coordinationofaboneandaflower,whereastheCONJ-INDEXjistheindexfor

coordinationofadogandapoliceman.From thisMRSstructure,youcannotice

thattheEPforcoordinateddirectobjectsprecedesthatofthecoordinated

indirectobjects,eventhoughtheorderisoppositeintheinputsentence.Thisis

againstausualconventionintheMinimalRecursiveSemanticsthattheorderof

EPsintheMRSstructurefollowsthewordorderoftheinputsentence(s).For

thiskindofMRSstructure,Beaversprovidedthefollowingexplanations.The

ditransitiveverbgivebelongstothecategory((S\NP)/NP)/NP.Ifweaddthe

Caseinformationtothiscategory,itwillbe((S\NPNOM)/NPDAT)/NPACC.When

thisditransitiveverbcombineswiththeargumentNPs,itcombineswiththe

directobjectNPACC first,andthenitcombineswithindirectobjectNPDAT.

Therefore,theEPfortheCONJ-INDEXkhastoprecedethatoftheCONJ-INDEX

j.Eventhoughweaccepthisexplanations,wemayhavethefollowingquestion.

Thoughsyntacticoperationsarecloselyrelatedwiththesemanticinterpretations,

theorderofcombinationbelongstothesyntacticpart.Shouldtheorderof

combinationbeencodedintheMRSstructure,wherethesemanticinterpretations

arerepresented?Maybe,theanswerforthisquestionisNo.Then,wehaveto

reconsidertheMRSstructureinFigure3.

3. Implementation of the RNR Constructions

3.1 Two Types of Coordination

TheimplementedTCCGsystemforaKoreanfragmentinthispaperisbased

onbothCopestake'searlyimplementationofCGandBeavers'EnglishTCCG.

However,Beavers'system istheprimarybasisofimplementationandsome

componentsin Copestake'ssystem willbe incorporated when they are

necessary.

Inordertosolvetheproblemswhichwerepointedoutintheabovesection,

theKoreanTCCG system putstwosubtypeconjunction-1andconjunction-2

underthetypeconjunction,andthesetwotypesofconjunctionshavedifferent

EPstructureasinFigure4.3)
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a.conjunction-1 b.conjunction-2

Figure4.TheEPStructuresforTwoTypesofConjunctions

Here,ARG0istheindexoftheconjunctionitself,andARG1andARG2referto

thefirstandthesecondargumentofthecoordinations,whichcorrespondstothe

leftandrightconjunctrespectively.Inconjunction-2,fourmoreindicesare

included.ARG1-ARG1referstothefirstargumentoftheleftconjunct,and

ARG1-ARG2referstothefirstargumentoftherightconjunct.Likewise,

ARG2-ARG1 refers to the second argumentofthe leftconjunct,and

ARG2-ARG2referstothesecondargumentoftherightconjunct.

Thetypeconjunction-1isforthenon-type-raisedcoordination,wheretwoS

nodesortwosimpleNPnodesarecoordinated.Ontheotherhand,thetype

conjunction-2isforthetype-raisedcoordination,whichcanbeusedfortheanalysis

oftheRNRconstructions.

3.2 Implementation of Coordination Rules4)

InordertoimplementthecoordinatedstructuresintheKoreanTCCG

system,wehavetoaruleforcoordination.Steedmanprovidedthecoordination

ruleasfollow.

(4)Coordination(Steedman,1996,p.31)

X:g CONJ:b X:f →Φ X:λb(f)(g) (<Φn>)

3)ThoughtheEPstructureofconjunction-2comesfromsimplifyingtheMRSstructureinBears

(2004),thisEPstructureisnecessaryalsoinKoreansincesomeconstructionssuchasRNR

constructionshavedistributivereadings.

4)Kim &Yang(2006)alsoimplementedco-ordinatedstructuresinKorean.However,their

implementationsaredonewithintheHPSGframework.Althoughthebasicideasbetween

thispaperandtheirmaybesimilar,specificrulesandactualimplementationsaredifferent,

sincetwopaperstakedifferenttheoreticalframeworks.
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Here,notethattheleftconjunctandtherightconjuncthavethesamesyntactic

category.

IntheKoreanTCCG system,thiscoordinationrulesareimplementedas

follows.Thetypephraseissub-dividedintothreesubtypes:unary,binary,and

ternary,asshowninFigure5.Coordinationisasubtypeofternarysincethree

constituentsareinvolvedintherule.

Figure5.TypeHierarchyforPhrase

Then,the type coordination is further subdivided into two subtypes:

non-type-raisedcoordinationandtype-raisedcoordination.

First,non-type-raisedcoordinationcanbeimplementedasfollows.

Figure6.Non-Type-RaisedCo-ordination

Asyoucanobserveinthisrule,conjunction-1isusedfornon-type-raised

coordination.TheSYN|CATvalueofthecoordinatedstructureisidenticalwith

thoseofthetwoconjuncts.Thisimpliesthattwoconjoinedconstituentshavethe

samecategory.TheKEYvalueofthecoordinatedstructureinheritsthatof
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conjunction-1.TheARG1valuehastobeidenticalwiththeSEM|INDEXvalueof

theleftconjunct.Likewise,theARG2valueofcoordinatedstructurehastobe

identicalwiththeSEM|INDEXvalueoftherightconjunct.P-DTR(primary

daughter)ofthecoordinatedstructurehastobetheleftconjunct,andS-DTR

(subordinatedaughter)ofthecoordinatedstructurehastobetherightconjunc

t.5)Asnotedintheabovesection,thisnon-type-raisedcoordinationisusedwhen

twoSnodesortwosimpleNPnodesarecoordinated.

Next,Figure7illustratesthetype-raisedcoordination.Asyoucansee,thisrule

ismorecomplicatedthannon-type-raisedcoordination.

Figure7.Type-RaisedCoordination

Unliketherulefornon-type-raisedcoordination,conjunction-2isusedfortype-raised

coordination.TheSYN|CATvalueofthecoordinatedstructureisidenticalwith

thoseoftheleftandrightconjuncts.TheKEYvalueofthecoordinatedstructure

hastobeidenticaltothatofconjunction-2.TheARG1valueofcoordinated

structurehastobeidenticalwiththeSEM|INDEXvalueoftheleftconjunct.

5)P-DTRandS-DTRroughlycorrespondtotheVALvaluesinHPSG.
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Likewise,theARG2valueofcoordinatedstructurehastobeidenticalwiththe

SEM|INDEXvalueoftherightconjunct.TheARG1-ARG1andARG1-ARG2

valuesofthecoordinatedstructurehavetobeidenticalwiththeSEM|INDEX

valuesoftheP-DTRintheleftandrightconjunctrespectively.Likewise,The

ARG2-ARG1andARG2-ARG2valuesofthecoordinatedstructurehavetobe

identicalwiththeSEM|INDEXvaluestheS-DTRintheleftandrightconjunct

respectively.P-DTRofthecoordinatedstructurehastobetheleftconjunct,and

S-DTRofthecoordinatedstructurehastobetherightconjunct.

SincetheP-DTR|SEM|INDEXvaluesandtheS-DTR|SEM|INDEXvalues

havetobeidenticalwithsomevaluesinthecoordinatedstructure,thisimplies

thateachconjunctinthetype-raisedcoordinationhastobetheresultoffunctional

composition,whichinturncomefrom type-raisedNPs.Ifthisconditionisnot

satisfied,thecoordinationruleinFigure7cannotbeapplied.Accordingly,the

type-raisedcoordinationruleinFigure7canbeappliedonlytothecomplex

structureswhicharemadewithtwotype-raisedNPs.Thus,wecananalyzeand

implementtheKoreanRNRconstructionswiththisrule.

3.3 Implementation of Other Syntactic Operations

InordertoimplementtheRNRconstructionsintheKoreanTCCGsystem,

wehavetoimplementthreemoresyntacticoperations.Thefirstoneis

type-raising,whichisshownin(5).

(5)TypeRaising(Steedman,1996,p.37)

a.X:a →T T/(T\X):λf.fa (>T)

b.X:a →T T\(T/X):λf.fa (<T)

FortheanalysisoftheRNRconstructionsinKorean,theforward-type-raisingin

(5a)isnecessarytobeimplemented.Figure8showstheimplementationofthis

rule.
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Figure8.ForwardTypeRaising

Theforward-type-raisingisasubtypeofforwardandtype-raisinginFigure5.The

SYN|CAT value of the NP node has to be identical with the

SYN|CAT|ACTIVE|SYN|CAT|ACTIVE|SYN|CAT valueofthetype-raised

NP node.TheSYN|CAT|DIRECTION valueand theSYN|CAT|ACTIVE

|SYN|CAT|DIRECTIONvaluedecidethedirectionoftype-raising.

Thesecondsyntacticoperationthatwehavetoimplementisfunctional

composition,whichisshownin(6).

(6)FunctionalComposition(Steedman,1996:43,2000:55)

a.X/Y:f Y/Z:g →B X/Z:λx.f(gx) (>B)

b.X/Y:g Y\Z:f →B X\Z:λx.g(fx) (>B)

c.Y\Z:f X\Y:g →B X\Z:λx.g(fx) (<B)

d.Y/Z:g X\Y:f →B X/Z:λx.f(gx) (<B)

For the analyses of the RNR constructions in Korean,the forward-

functional-composition in (6a)is necessary to be implemented.Figure 9

schematizestheimplementationofthisrule.
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Figure9.ForwardFunctionalComposition

The forward-functional-composition is a subtype of forward and

functional-compositioninFigure5.TheSYN|CAT|RESULTvalueoftheresultof

theoperationhastobeidenticalwiththeSYN|CAT|RESULTvalueofthefirst

conjunct.TheSYN|CAT|ACTIVE|SYN| CAT valueoftheresultofthe

operationhastobeidenticalwiththeSYN|CAT|ACTIVE|SYN|CATvalueof

the second conjunct. The most important fact is that the

SYN|CAT|ACTIVE|SYN|CATvalueofthefirstconjuncthastobeidentical

withtheSYN|CAT|RESULTvalueofthesecondconjunct.Throughthese

constraints on the rule, we can properly implement the

forward-functional-compositionin(6a).

Thelastsyntacticoperation thatwehaveto implementisfunctional

application,whichisshownin(7).

(7)FunctionalApplication(Steedman,1996,p.13)

a.X/Y :f Y :a→ X :fa (>)

b. Y :a X\Y :f→ X :fa (<)

For the analyses of the RNR constructions in Korean,the forward-

functional-applicationin(7a)isnecessarytobeimplemented.Figure10showsthe

forward-functional-applicationin(7a).
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Figure10.ForwardFunctionalApplication

The operation forward-functional-application is a subtype of forward and

functional-applicationinFigure5.TheSYN|CATvalueoftheresultofthe

operationhastobeidenticalwiththeSYN|CAT|RESULTvalueofthefirst

daughter.TheSYN|CAT|ACTIVE|SYN|CATvalueofthefirstdaughterhasto

beidenticalwiththeSYN|CATvalueoftheseconddaughter.Throughthese

constraints on the rule, we can properly implement the

forward-functional-applicationin(7a).

4. Results of Implementation

Now,let'sseehow coordinatedstructuresandtheRNRconstructionscan

beimplementedintheKoreanTCCGsystem.Thefirstoneisfornon-type-raised

coordination.Let'sseethefollowingsentence.

(8)Chelsoo-ka kuliko Minsoo-ka Younghee-lul

Chelsoo.NOM and Minsoo.NOM Younghee.ACC

po-ass-ta.

see.PAST.DECL

'ChelsooandMinsooYoungheesawSunhee.'

Here,twoNPsarecoordinatedinthesubjectposition.BecausetwosimpleNPs

arecoordinated,non-type-raisedcoordinationinFigure6isapplied.Figure11and

Figure12illustratestheparsetreeandtheMRSstructuresofthesentence(8).
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Figure11.TheParseTreefortheSentence(8)

Figure12.TheMRSStructurefortheSentence(8)

AsyoucanobserveinFigure12,theARG1valueofthekuliko_rel(x1)is

identicalwiththeARG0valueoftheChelsoo_rel,andtheARG2valueofthe

kuliko_rel(x3)isidenticalwiththeARG0valueoftheMinsoo_rel.TheARG1

valueofthepo-ta_rel(u2)isidenticalwiththeARG0valueofthekuliko_rel.This

meansthatthefirstargument(ARG1)ofthepo-ta_relhasacoordinated

structure,whichiscomposedoftwoconjunctsChelsoo_relandMinsoo_rel.Note

thatthesecondargument(ARG2)ofthepredicatepo-ta_rel(x4)refersto

Younghee_rel.ThisMRSstructureproperlycapturesthemeaningofthesentence

(8).

Then,howtheRNRconstructionscanbeimplementedintheKoreanTCCG

system?Figure13and Figure14illustratestheparsetreeand theMRS

structuresofthesentence(1).
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Figure13.TheParseTreefortheSentence(1)

Figure14.TheMRSStructurefortheSentence(1)

AsyoucanobserveinFigure14,theARG1-ARG1valueofthekuliko_rel(x1)is

identicalwiththeARG0valueoftheChelsoo_rel,andtheARG1-ARG2valueof

thekuliko_rel(x6)isidenticalwiththeARG0valueoftheMinsoo_rel.Likewise,

theARG2-ARG1valueofthekuliko_rel(x2)isidenticalwiththeARG0valueof

theYounghee_rel,andtheARG2-ARG2valueofthekuliko_rel(x4)isidentical

withtheARG0valueoftheSunhee_rel.TheARG1valueofthepo-ta_rel(u7)is

identicalwiththeARG1valueofthekuliko_rel,whichiscomposedoftwo

conjunctARG1-ARG1andARG1-ARG2.Thismeansthatthefirstargument

(ARG1)ofthepo-ta_relhasacoordinatedstructure,whichiscomposedoftwo

conjunctsChelsoo_relandMinsoo_rel.Likewise,theARG2valueofthepo-ta_rel

(u5)isidenticalwiththeARG2valueofthekuliko_rel,whichisalsocomposed

oftwoconjunctsARG2-ARG1andARG2-ARG2.Thismeansthatthesecond

argument(ARG2)ofthepo-ta_relalsohasacoordinatedstructure,whichis

composedoftwoconjunctsYounghee_relandSunhee_rel.AlongwiththisMRS
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structure,wecanproperlycapturethemeaningofthesentence(1),whichisan

exampleoftheRNRconstructions.6)

5. Conclusion

Inthispaper,wetriedtoimplementtheRNRconstructionsintheKorean

TCCGsystem.FoursyntacticoperationsareusedintheCCGanalysisofKorean

RNRconstructions:type-raising,functionalcomposition,coordination,andfunctional

application.Inordertoproperlyimplementtheconstructions,thispaperdivided

conjunction into conjunction-1 and conjunction-2.This paper also divided

coordination into two subtypes:non-type-raised coordination and type-raised

coordination.conjunction-1isusedfornon-type-raisedcoordination,andconjunction-2

isusedfortype-raisedcoordination.FortheproperimplementationoftheKorean

RNRconstructions,conjunction-2andtype-raisedcoordinationwereused.

Inadditiontotype-raisedcoordination,weimplementedthreemoresyntactic

operations:type-raising,functionalcomposition,andfunctionalapplication.Along

withthesefoursyntacticoperations,wewereabletoimplementthesyntaxand

semanticsoftheKoreanRNRconstructionsintheTCCGsystem.Throughthe

implementationoftheMRSstructuresoftheconstructions,wecouldcapturethe

factthateachargumentofthepredicatehasacoordinatedstructure.
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