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1. Introduction
Within formal linguistic theory, casehastraditionally beenthoughtof in termsof a contrastbetween
structuralandinherentcase,whereinherentcaseis stipulatedin the lexical entryof theverb. In com-
putationalterms,this division is easyto encode:structuralcaseis the default caseand is part of the
grammar, while inherentcase,which deviatesfrom thenominative-subject/accusative-objectpattern,is
includedin thelexical entriesof individualverbs.In languagessuchasGeorgian,wherethechoiceof the
casemarkeronsubjects(nominative,ergative,or dative)dependsontheparticulartense/aspectmorphol-
ogyof theverb,thecasedisjunctionshaveto beencodedin termsof thesemorphologicaldistinctionsas
well.

This division betweenstructuralandinherentcaseis true for standardapproachesto casein South
Asian languagesaswell. Mahajan(1990),for example,proposesthatargumentnounphrasesin Hindi
mayhave bothstructuralandinherentCase.StructuralCaseis assignedin SpecAgrP, SpecIP, or in the
complementto V position.TheinherentCaseof anargumentis specifiedin thelexical entryof apartic-
ularverbform. Overtcasemorphologyis alwaystreatedasaninstanceof inherentCase.However, noun
phrasesmarked with inherentcasemay alsobe assignedstructuralCaseif they arein the appropriate
structuralposition. This dual systemof Caseassignmentappliesto ergative subjectsandto directob-
jectsmarkedwith dative/accusativeko becausethesefunctionasdirectargumentswhicharealsoovertly
markedwith caseclitics. Underthis analysis,aswith Georgian,caseassignment(particularlystructural
Case)is dependenton the particularmorphologicalform of the verb. For instance,verbswith perfect
morphologyaretakento lacktheability to assignstructuralCase.This in turncausestheobjectto move
to afunctionalagreementpositionwhile thesubjectremainsinsidetheVP andis markedinherentlywith
theergativecase.

Davison(1999)providesthemostcompleteaccountof thepatternof Hindi ergativemarkingto date.
Her researchis basedon a carefulsurvey of casemarkingacrossseveral verb classes.Shetreatsthe
ergative asa structuralCasewhich interactswith thespecificationsof thelexical entryof theverb. She
proposesthelicensingconditionsin (1).

(1) a. Verbcondition: thelexiconspecifieswhichverbshave [ERG] externalarguments.

b. Aspectcondition:perfectiveAspectlicenses[ERG].

c. Tensecondition:finite Tenselicenses[ERG]

Davison’s proposalis very closeto theonepresentedhere:informationcomingfrom theverbs’ lexical
entriesinteractswith informationprovidedby theergative. However, underheraccount,functionalpro-
jectionslicensetheassignmentof structuralCaseandthesemanticfactorsinvolvedin case-alternations
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areassociatedwith thelexical entryof averb. Weinsteadbelievethatwhile someinherentcasemarking
informationmustberelegatedto the lexicon, a moregeneralstorycanbe told with respectto thecase
alternationsobservedin Urdu/Hindi. In particular, ourstoryinvolvesaheavy relianceoninformationen-
codedby thecasemarkersthemselves,whichinteractswith semanticeffectsandanotionof grammatical
functions(ratherthanfunctionalprojections).

In thispaper, wepresentanumberof casealternationsin Urdu/Hindiandarguethatthey aregoverned
by regular semanticalternations,ratherthanby idiosyncraticrequirementsof individual verbs. While
thesesemanticalternationsarealsosensitive to structuralandmorphologicalconditions,they arenot
determinedexclusively by them. We thereforearguefor a threeway division in the casesystem. In
additionto structuralandquirky case,wepositsemanticcaseandallow casemarkersthemselvesto play
anactiverolein theconstructionof thesyntacticandsemanticanalysisof aclause.As wewill see,thisis
necessaryto accountfor casealternationsin Urdu,includingtheappearanceof non-nominativesubjects.

After a theoreticalconsiderationof theissueswith respectto non-nominativesubjectsandcasealter-
nations,weturn to someimplementationalissues.Thetheoreticalapproachwepositrequiresacomplex
interactionbetweensemanticfeatures,argumentstructure,grammaticalfunctions,andphrasestructure.
Lexical-FunctionalGrammar(LFG) providesthepossibilityof suchacomplex interactionvia its system
of mutuallyconstraininglevelsof representationor projections. Dueto its mathematicallyconstrained
nature,variouscomputationalimplementationsof LFG exist (http://clwww.essex.ac.uk/LFG/).
We basethis paperon theXerox Linguistic Environment(XLE), perhapsthe mostextensive andcom-
fortableimplementationavailableto date(seeButt etal. 1999for anoverview andfurtherreferences).

As partof our computationalanalysis,we discussthe representationof argumentstructureandthe
treatmentof casemarkersin termsof “constructionalcase”.We show thatwhile not all of thetoolsas-
sumedby thetheoreticalanalysisareavailablewithin XLE, thebasicarchitectureof LFG asimplemented
in XLE allowsaninsightfulandprecisemodellingof theroleof non-nominativesubjectsin SouthAsian
languages.

2. Urdu Case
In this section,we first describethe basiccasesystemof Urdu and then go on to describethe case
alternationsthatweuseto motivateournotionof semanticcase.

2.1. TheBasicSystem
Urdu hassix cases,shown in table (2). We will be primarily concernedwith the ergative, and da-
tive/accusativecasesandwill take on a discussionof theinstrumentalin section5.3. Notethat thecase
markersareclitics,notinflectionsonthenounor postpositions(T. Mohanan1994,Butt andKing 1999).1

(2)
UrduCases

Case Clitic Form

nominative
�

ergative ne
dative/accusative ko
instrumental se
genitive k-
locative mẽ,par, tak,

�
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All the casemarkersmay appearon subjectsin Urdu (T. Mohanan1994). However, thereare a
large numberof verbsthatshow a split active patternin the following sense.The ergative appearson
on thesubjectsof transitive verbswhentheverbcarriesperfectmorphology(-a/-i/-e). In othertenses,
thesesubjectsarenominative. Thesubjectsof unergativesarenominative in non-perfecttenses((4b));
in theperfect,they areergative if they expressvolitionality ((5b))andnominativeotherwise((5c)). The
subjectsof perfectunaccusatives,in contrast,arealwaysnominative((4c)and(5d)).

Note that the casemarking of the objectdoesnot dependon the caseof the subject(as is often
assumedin the accusative vs. ergative typologiespositedby standardapproachesto case). The case
markingon theobject(accusative vs. nominative) in Urdu/Hindi is orthogonalto subjectcasemarking
becausethe appearanceof the accusative is tied to specificity(Butt 1993)in a mannervery similar to
thatin Turkish(Enç1991),eventhoughTurkishdoesnothaveanergativecase.

(3)
UrduCaseAlternations
Non-perfect Perfect
(AccusativePattern) (ActivePattern)

Transitives NOM-ACC/NOM ERG-ACC/NOM

Unacc.Intrans. NOM NOM

Unerg. Intrans. NOM ERG/NOM

Non-perfectexamplesof transitives,unergatives,andunaccusativesareshown in (4). In eachsen-
tence,thesubjectis nominativeandtheverbagreeswith it.

(4) a. nadya gari c� la-ti h�
Nadya.F.Nomcar.F.Sg.Nomdrive-Impf.F.Sgbe.Pres.3.Sg
‘Nadyadrivesa car.’ (Transitive;Non-perfect)

b. nadya naha-e-g-i
Nadya.F.Nombathe-3.Sg-Fut-F.Sg
‘Nadyawill bathe.’ (Unergative;Non-perfect)

c. nadya ja-e-g-i
Nadya.F.Nomgo-3.Sg-Fut-F.Sg
‘Nadyawill go.’ (Unaccusative;Non-perfect)

Whentheseappearin theperfect,thesubjectof atransitiveverbmustbeergative((5a)),while thesubject
of an unergative may optionally take an ergative ((5b–c)). This optionality is correlatedwith a more
volitional readingfor the ergative. Unaccusative subjectsremainin the nominative, asin (5d). Urdu
verbsdo not agreewith ergative subjects;instead,they agreewith their highestnominative argument
(nominativescanonly be subjector object,wherebysubjectis higherthanobject). The verb defaults
to masculinesingularthird personagreementif thereis no availablenominative subjector objectin its
predicationaldomain,asin (5b) (i.e., thelocal clause).

(5) a. nadya=ne gari c� la-yi h�
Nadya.F=Erg car.F.Sg.Nomdrive-Perf.M.Sgbe.Pres.3.Sg
‘Nadyahasdrivena car.’ (Transitive;Perfect)
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b. nadya=ne naha-ya
Nadya.F=Erg bathe-Perf.M.Sg
‘Nadyabathed(onpurpose).’ (Unergative;Perfect)

c. nadya naha-yi
Nadya.F.Nombathe-Perf.F.Sg
‘Nadyabathed.’ (Unergative;Perfect)

d. nadya/*=ne g� -yi
Nadya.F.Nomgo-Perf.F.Sg
‘Nadyawent.’ (Unaccusative;Perfect)

Theserelatively standardalternationsrelatedto theUrdusplit activesystem(Butt andKing 2001)are
augmentedby semanticallymotivatedcasealternations.Threeof thesearepresentedin thenext section.

2.2. CaseAlternations
Semanticcorrelateswith casemarkingaretherule in Urdu andresultin casealternationson a number
of arguments.Oneof thebestknown alternationsis on objectsof perfective transitive verbswhich can
appearin thenominative or theaccusative, asin (6). Whentheobjectis accusative, it mustbespecific
(T. Mohanan1994;Butt 1993;deHoop1992).

(6) a. ram=ne jiraf dekh-i
Ram=Erg giraffe.F.Nomsee-Perf.F.Sg
‘Ramsawa/somegiraffe.’

b. ram=ne jiraf=ko dekh-a
Ram=Erg giraffe.F=Accsee-Perf.M.Sg
‘Ramsawthe(particular) giraffe.’

In thispaperweconcentrateoncasealternationsonsubjects.Thesealternationsshow acombination
of semanticandstructuraleffects.First considertheergative,whoseusein many constructionsis corre-
latedwith volitionality (Tuite,Agha,andGraczyk1985;Butt andKing 2001).This is seenwith certain
perfectiveunergativeswhosesubjectcanbeeithernominative(7a)or ergative (7b).

(7) a. ram khãs-a
Ram.M.Nomcough-Perf.M.Sg
‘Ramcoughed.’

b. ram=ne khãs-a
Ram.M=Erg cough-Perf.M.Sg
‘Ramcoughed(purposefully).’

Anotherinterestingalternationthatcorrelateswith volitionality or controloveranactionconcernsnoun-
verbcomplex predicatesandmodalreadingswith infinitives.Thesentencesin (8) illustrateanalternation
with noun-verbcomplex predicates(T. Mohanan1994).Herethecasealternationinteractswith adiffer-
encein thechoiceof light verb:agentive‘do’ vs.unaccusative‘come’. Thedativeko in (8b)marksagoal
or experiencerin themannerof psychpredicates,while theergativenemarksagentivity or volitionality
in (8a),thusconfirmingthesemanticcorrelationbetweentheergativecaseandvolitionality.
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(8) a. nadya=ne k � hani yad k-i
Nadya.F.Sg=Erg story.F.Sg.Nommemorydo-Perf.F.Sg
‘Nadyarememberedthestory(actively).’

b. nadya=ko k � hani yad a-yi
Nadya.F.Sg=Datstory.F.Sg.Nommemorycome-Perf.F.Sg
‘Nadyarememberedthestory(thestorycameto Nadya).’

Furthermore,in adeparturefrom thesplit-ergativepatternin whichergativecaseis tiedto thepresenceof
perfectmorphology, Urdu allows theergative to appearwith aninfinitive in combinationwith a present
or pastform of ho ‘be’. This constructionshows a systematicalternationbetweenergative anddative
subjects,whichcoincideswith a differencein modality, asshown in (9).

(9) a. nadya=ne zu ja-na h�
Nadya.F=Erg zoo.M.Locgo-Inf be.Pres.3.Sg
‘Nadyawantsto go to thezoo.’

b. nadya=ko zu ja-na h�
Nadya.F=Datzoo.M.Locgo-Inf be.Pres.3.Sg
‘Nadyawants/hasto go to thezoo.’

In this infinitiveconstruction,theergative is themarkedform andentailsa subjectwhohascontrolover
theaction.Thedative is theunmarkedform or elsewherecase:thedative subjectmayor maynot have
controlover theaction,thepreciseinterpretationdependson thecontext (Bashir1999). For a detailed
LFG analysisof thisconstructionseeButt andKing (1999).

Thegeneralizationseemsto be thatsemanticfactorsarebehindthesecasealternations.Therefore,
an analysiswhich requiresbrute-forcelisting of caseassignmentsvia lexical stipulationis unfeasible.
Instead,thecasemarkersinteractwith the lexical semanticsof theverbvia theargument-structureand
somesemanticfeatures.Furthermore,work on Australianlanguages(Nordlinger1998)hasshown that
preciselysuchanapproachis neededfor thecasemarkingpatternsin theselanguages,whichalsodisplay
productiveuseof non-nominativesubjects.

3. Case in LFG
In LFG, informationfrom differentcomponentscombinesto constrainoneanotherandproducea con-
sistentandcoherentanalysisof a givenclause(seeBresnan2001for a recentoverview of LFG). The
differing modulesof grammar(e.g.,grammaticalfunctions,semantics,andphonologicalinformation)
areencodedin termsof projectionsfrom lexical entriesandphrasestructurerules,which in turnencode
syntacticandmorphologicalconstituency. This is illustratedinformally in (11) for theUrdusentencein
(10).

(10) nadya=ne yassin=ko mar-a
Nadya.F=Erg Yassin.M=Acchit-Perf.M.Sg
‘Nadyahit Yassin.’
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(11) a. Constituent-structure: b. Functional-structure:
S

KP KP VC

nadyane yassinko maaraa

�������������������������������

PRED ‘hit 	 SUBJ, OBJ 
 ’
TENSE PRES

SUBJ

����������
PRED ‘Nadya’
CASE ERG

GEND FEM

PERS 3
NUM SG

�
���������

OBJ

����������
PRED ‘Yassin’
CASE ACC

GEND MASC

PERS 3
NUM SG

� ���������

� ������������������������������
A sentencelike (10) hastwo syntacticstructuresassociatedwith it. Thefirst is a phrasestructuretree,
referredto asthec(onstituent)-structure.2 LFG avoidstheuseof traces.Thec-structurethereforeclosely
reflectstheactualstringandcontainsa faithful representationof linearorderandconstituency informa-
tion. The grammaticalfunctionsareencodedin the f(unctional)-structureasan attribute valuematrix
(AVM). Notethatdifferentwordordersof (10),whicharepossiblesinceUrduis a“free” wordorderlan-
guage,will have differentc-structuresbut identicalf-structures;thecorrelateddifferencesin discourse-
functionscanbeencodedin a separateprojection(King 1997)or in thef-structure.Thusthec-structure
in (12)alsocorrespondsto thef-structurein (11b).

(12) S

KP KP VC

yassinko nadyane maaraa

3.1. TheoreticalApproach
Casephenomenahave beenextensively analyzedin LFG. Of particularinteresthereis theideaof Con-
structiveCase,proposedby Nordlinger(1998).ThebasicideabehindConstructiveCaseis thatnominal
constituentswith casemorphologycandefinethe largersyntacticcontext in which they appear.3 Con-
sidertheWambayaexamplein (13).

(13) galalarrinyi-ni gini-ng-a dawu bugayini-ni
dog.I-ERG 3SG.MASC.A-1.O-NFUT bite big.I-ERG

‘Thebig dog bit me.’ (Wambaya,Nordlinger (1998:96))

In (13), galalarrinyi-ni bugayini-ni ‘big dog’ is a discontinuousconstituent,but bothpartsof the con-
stituentaremarkedwith ergativecase.UnderNordlinger’sanalysis,theergativecaseitself specifiesthat
it is anergativeandthatit mustbepartof a subjectfor theclauseto begrammatical.This is outlinedin
thelexical entryin (14); thefirst line indicatesthat thenounphrasehasergative case,while thesecond
statesthatit mustbeasubject.4
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(14) ni ( � CASE) = ERG

(SUBJ � )

Togetherwith thepredicatevaluefor ‘dog’ suppliedby thenoun,this entry for thecasemarker results
in the(simplified)syntacticf-structurein (15) for galalarrinyi-ni ‘dog-Erg’.

(15)
��� SUBJ

�� PRED ‘dog’
CASE ERG

�� � ��
Thisstructurecanthenbeunifiedwith therepresentationprojectedby theadjective(adjunct)bugayini-ni
‘big-Erg’ (16) to giveacoherentanalysisof thesubjectof theclause,asin (17).

(16)
��� SUBJ

��� CASE ERG

ADJUNCT � PRED ‘big’ �
� �� � ��

(17)
������ SUBJ

�����
CASE ERG

PRED ‘dog’

ADJUNCT � PRED ‘big’ �
� ����
�
�����

As canbeseenfrom theseexamples,Constructive Caseallows thecasemarkersto play anactive role
in the clause.Not only do they assigncase,but they canalsospecifyinformationaboutthe syntactic
environmentin which they occur, e.g.,attachingto subjectnominalsin the exampleof the Wambaya
ergative.

We arguefor threetypesof case:QUIRKY CASE, SEMANTIC CASE, andSTRUCTURAL CASE. Here
we areconcernedwith semanticcaseandstructuralcase.5 Semanticcasemarkersarecharacterizedby
selectionalrestrictionsonsemanticinferencesoverparameterssuchasvolitionality; thesearesometimes
expressedasa restrictionon thematic-roles.In addition,semanticcaseis alsooftensensitive to gram-
maticalfunction,e.g.,theparticularcasecanonly appearonasubject,or only onanoblique,etc.Finally,
semanticcasedoesnot just affect thenounphraseto which it attaches;instead,it canaffect theclausal
semantics,e.g.,throughaspectualaffectedness,specificityor partitivity.

An exampleof semanticcaseis theUrdu dative: the dative in Urdu andSouthAsian languagesin
generalis associatedwith a goal argument(VermaandMohanan1990,cf. alsoWoolford 1997). The
dative caseis thereforeassociatedwith a constraintwhich capturesthis fact; an LFG formalizationis
shown in (18).

(18) ko ( � CASE)=DAT

(GOAL ����������� )
The first line of (18) associatesthe caseclitic ko with the dative case. The secondline statedthat it
mustcorrespondto a goalin argumentstructure.6 Nothingis saidaboutthegrammaticalfunctionof the
dative: thefact thatdativescanbeeithersubjectsor obliquesfollows from constraintsin otherpartsof
thegrammar.
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Structuralcasein LFG is notnecessarilyassociatedwith aparticularphrasestructureposition;in fact,
this is the leastcommonway caseis assigned.Instead,therelevantnotionis thegrammaticalfunction
of thecasemarkednounphrase.In our model,thecasedoesnot itself assignthegrammaticalfunction
but insteadhelpsto characterizethegrammaticalfunctionsvia wellformednessconditions.That is, the
informationcontributedby the casemarker providesfurther constraintson the grammaticalfunctions.
Thisis animportantpointascasemarkersdonotdefinegrammaticalfunctions.Conversely, grammatical
functionsdo not exclusively determinethecasemarking. For example,the ergative in Urdu is always
associatedwith subjects,but doesnotdefineasubject.An LFG formalizationis shown in (19).

(19) ne ( � CASE)=ERG

(SUBJ � )

Thefirst line in (19) statesthatthecaseof thenounwith theclitic ne is ergative. Thesecondrequiresit
to beassociatedwith asubject.Moredetailson theergativecaseassignmentarediscussedbelow.

3.2. TheRelevanceof a ComputationalModel
The theoreticalapproachto casesketchedabove differs markedly from standardanalyses,which tie
structuralCaseto functionalcategoriesandstipulateinherent/quirky Casein thelexical entryof a verb.
To proponentsof this standardtype of approach,the view of casesketchedabove may seemto be
worryingly unconstrained:how doesoneknow thatthevariouslevelsof representationsindeedinteract
with oneanotherin sucha way as to give the right results? That is, canreally only the wellformed
sentencesbegeneratedandparsed?Canall theillformed sentencesberuledout sothatthey areneither
parsednorgenerated?

Giventhat LFG is a computationallyviable theoryof syntax,thequestionsabove canbeaddressed
via a methodologyof proof via demonstration.In this paperwe thereforereporton a small grammar
for Urdu which includesa treatmentof non-nominativesubjects.In particular, it will beseenthatcase
entriesandverbentriesmutuallyconstrainoneanothervia linking rulesthatreferto thesyntaxandthe
argumentstructure.

A notion of argumentstructurehas becomewell-establishedwithin theoreticallinguistics (e.g.,
Grimshaw 1990); this level of representationhasproven to be useful for capturinggeneralizationsin
a numberof areas,e.g.,nominalization,passivization,applicatives,causativization, locative inversion,
andtheformationof complex predicates.Theroleof argumentstructureaspartof syntacticanalyseshas
beenexploredin somedetailwithin LFG andhasledto theformulationof aLinking or Lexical-Mapping
Theory(LMT) (seeBresnanandZaenen1990for anoverview).

However, argumentstructurehasnot foundassecurea placewithin computationalimplementations
of LFG despiteextensivework oncomputationalLFG. Themainissueis oneof grammararchitecture.In
“classical”LFG (seeBresnan1982),thePRED is thecornerstonefrom whichthef-structureis built. With
theadventof LMT, the PRED wasno longerseenasa primitive notion,but asa level of representation
thatcouldcorrespondeitherto a simplea(rgument)-structureasin (20), or a complex a-structureasin
(21),whichrepresentsa languagewith amorphologicalcausative.

(20) a-str fall 	 pt 

f-str PRED ‘f all 	 SUBJ 
 ’
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(21) a-str CAUSE 	 ag fall 	 pt 
�

f-str PRED

‘f all-CAUS 	 SUBJ OBJ 
 ’

For LFG implementations,thisview of therelationshipbetweenargumentstructureandgrammatical
functionsentailsthatPREDs shouldbeableto becomposedof separatepiecesof information.However,
at this point in theevolutionof LFG implementations,we do not havea sufficientunderstandingof how
to composePREDs. Note that this issueis not merelyan LFG-internalproblem: Most computational
implementationstake the lemmaof a verb andassignit a particularvalency in the lexicon which can
thenonly be changedvia explicit rules,but not via predicatecomposition.Thus,while the argument
frameof a lemmamaysubsequentlybemanipulatedin theprocessof thederivation,it is oftendifficult
to dosoby meansof generallyapplicableprocesses.Rather, argumentalternationstendto bedetermined
onacase-by-casebasis,whichobscurestheirproductivenatureandleadsto a lossof empiricalcoverage
andanincreasein grammarandlexiconmaintenance.

In this paperwe reporton an implementionof a-structurein an LFG grammarby relying only on
minimalmanipulationof thePRED, i.e. withoutanextensionof thecurrentimplementationof theXerox
LinguisticEnvironment(XLE) grammardevelopmentplatform.Wefirst show whereargumentstructure
is situatedin thebasicarchitecture,thendiscussthecomputationaltreatmentof non-nominativesubjects
and casealternationsin Urdu via a relianceon an interactionof information from variouslevels of
grammar, includingargumentstructure.

4. The Basic Implementation
The XLE system(seeButt, King, Niño andSegond1999 for a descriptionand further references)is
a platformfor large-scaleLFG grammardevelopment.XLE comprisesinterfacesto finite-stateprepro-
cessingmodulesfor tokenizationandmorphologicalanalysis(Karttunenet al. 1992;KaplanandKay
199),aswell asanefficient parserandgeneratorfor LFG grammars(Maxwell andKaplan1991,1993;
KaplanandWedekind2000). As mentionedpreviously, the LFG formalismassignsnaturallanguage
sentencestwo levels of linguistic representation— a constituentphrasestructure(c-structure)andan
AVM functionalstructure(f-structure). The c-structureencodesconstituency (dominance)andsurface
order(precedence).The f-structureis anattribute-valuerepresentationwhich encodessyntacticinfor-
mationin termsof morphosyntacticfeatures(NUM, GEND, TENSE, etc.),aswell asfunctionalrelations
betweenpredicatesandtheirargumentsor adjuncts.Thetwo levelsof representationarerelatedvia the
correspondencefunction � , whichmapspartialc-structuresto partialf-structures.

4.1. ProjectionArchitecture
The XLE systemallows for the integrationof otherprojectionsfrom the c-structure,suchassemantic
structureor discoursestructure(Kaplan1995).Here,weareinterestedin thec-structure,f-structure,and
a-structure.Within our theory, thea-structureis aprojectionoff thec-structure.7

(22) c-str

f-str a-str
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4.2. Lexical Entries
Thelexical entriesfor verbs(verbstemsin ourcase)call two setsof templates:8 oneproviding grammat-
ical functioninformationto thef-structureandoneproviding informationabouttheargumentstructure
roles. Thereis no direct link betweengrammaticalfunctionsanda-structurerolesat this level, though
a link may be establishedvia the compositionof the inverseof the projection(HalvorsenandKaplan
1988)from c-structureto f-structure( � ) andtheprojectionfrom c-structureto a-structure( � ). Thus,in
(23), thesubjectof thetransitiveverbkhol ‘open’ is not directlyassociatedwith theagentin a-structure.

(23) khol V @(TRANS open)
@ARG-AG @ARG-TH

@ARG-REL.

Thetemplateexpansionsfor therelevantpartsof this lexical entryareasfollows. In (24), theexpansion
for TRANS providesa valuefor thePRED andspecifiesthatthereis a SUBJ andanOBJ; in addition,this
structurecanundergopassivization(section5.3.1).

(24) TRANS( P) = @(PASS ( � PRED)=’ P 	 ( � SUBJ)( � OBJ) 
 ’).

Theexpansionfor theagentargumentis seenin (25)andis basedonassumptionsmadeby LFG’s linking
theory(BresnanandZaenen1990),wherebybothgrammaticalfunctionsandargumentrolesareclassi-
fiedvia thefeatures[ � r(estrictive)] and[ � o(bjective)]. TheAG attributeROLE-O is assigneda  value,
indicatingthattheAG canneverhaveanobjectivefunction,i.e. it mustbeasubjector anoblique.There
arethentwo options:(1) eitherit is furtherspecifiedasROLE-R  andrequiresno passivizationanda
SUBJ at f-structure(theagentis equatedwith thesubject)or (2) the AG is markedasdemotedandthe
f-structureis constrainedto beapassive.

(25) ARG-AG =
( ���!�#"$���%��� AG ROLE-O) =  &

( ���!�#"$���%��� AG ARG-FORM) = ( � SUBJ P-FORM) option 1
( ���!�#"$���%��� AG ROLE-R) =  
( � SUBJ)
( � PASSIVE) =  '
( ���(�)"�������� AG ARG-FORM)=NULL option 2
( ���!�#"$���%��� AG DEMOTED) =c +
( � PASSIVE) =c + * .

Note thatwhile thereis no directconnectionbetweenthesubjectandtheagentin the lexical entry
for ‘open’ givenin (23),theinterplayof constraintswithin thetemplatein (25)ensuresthataconnection
betweenthesetwo is established.

4.3. Output
Thespecficationsillustratedin theprevioussectionresultin a triple of structures.Theseareshown in
(27)–(29)for thetransitivesentencein (26).

10



(26) nadya=ne k � mra khol-a
Nadya.F=Erg room.M.Nomopen-Perf.M.Sg
‘Nadyaopenedthedoor.’

Thec-structurein (27) containsanS which is comprisedof threeconstituents,two KPs(casephrases)
andaV(erbal)C(luster).

(27)

Two structuresareprojectedfrom this c-structure:thef-structurein (28) andthea-structurein (29).
Thef-structurein (28)containstheexpectedSUBJ andOBJ argumentsof themainPRED ‘open’.

(28)

Thea-structurein (29)containsanAG(ent),TH(eme),andREL(ation)whichencodestheverbitself.
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(29)

Giventhis basicconfigurationof thesystem,we cannow explorehow semanticandsyntacticcon-
straintson casemarkingcanbe capturedin a linguistically sophisticatedandcomputationallyviable
way.

5. Theoretically Motivated Computational Analysis
This sectiongoesthroughdative andergative subjectalternations,aswell as instrumentalsubjectsin
ability passives,andshowshow theapproachto casesketchedin section3 is implementedsuccessfully
with respectto Urdunon-nominativesubjects.

5.1. DativeSubjects
Recallthatthedative in Urdu is roughlyassociatedwith thenotionof ‘goal’ atargumentstructure.This
is notunusual,asargumentstructureplaysarole in constrainingcaseassignmentin many languages(see
Zaenen,Maling andThráinsson1985for Icelandic).Also recallthatweproposeto positexplicit entries
for casemarkers.Theseentriesinteractwith verbalentriessuchasin (23) for theverb‘open’.

Thecompleteentryfor theUrdu dative/accusativecasemarker ko is shown in (30). Whenthis case
marker is usedasa dative (option 1), it marksanargumentwhich is a goal (GO) in a-structure;this
is accomplishedby the existentialequation( ����������� GO). Note that the dative canbe associatedeither
with subjects(FUNC SUBJ, option 1a)) or indirect objects(FUNC OBJth, option 1b) in the f-
structure—eitherway it will still correspondto a goalargument.As anaccusative (option 2), theko
denotesspecificityor definiteness(Mohanan1994)andis restrictedto objects(FUNC OBJ).

(30) ko K * @(PWORD ko)&
( � CASE) = dat option 1&
( � FUNC) = SUBJ option 1a'
( � FUNC) = OBJth * option 1b

( ���$���%��� GO)'
( � CASE) = acc option 2
( � FUNC) = OBJ

( � SEM-PROP SPECIFIC) = + * .
The dative subjectconstructioncannow be analyzedon a par with nominative or ergative subject

constructions.In eachcase,thebasicsubcategorizationframefor transitive verbsis determinedby the
templateTRANS and nothingspecialneedbe stipulatedaboutthe casemarking. Comparethe entry
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neededfor (31) in (32) with the entry for khol ‘open’ in (23). Theonly substantialdifferenceis that a
goalargument(ARG-GO) is specifiedinsteadof anagent(ARG-AG).9

(31) nadya=ko d� r l � g-a
Nadya.F=Datfear.M.Nombe-attached-Perf.M.Sg
‘Nadyawasafraid.’

(32) lagV @(TRANS be-attached)
@ARG-GO @ARG-TH

@ARG-REL.

Thef-structureanda-structureanalysesfor (31)areshown in (33)and(34). Thecorrectcasemarking
falls out from the interactionof the informationspecifiedin the entry of the casemarker ((30)), the
subcategorizationframe(f-structure),andtheargumentroles(a-structure).In thea-structurein (34) the
GO(al) argumentis associatedwith Nadya, theSUBJ of thef-structurein (33),satisfyingtherequirements
of thedativecaseclitic ko shown in (30).

(33)

(34)
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5.2. ErgativeSubjectAlternations
Thetwo casealternationsshown in section2.2 alsofall out from this analysisof theUrdu ergative and
dative. Herewe considerthedative-ergative alternationin the infinitive construction,repeatedin (35).
Thealternationin (8) essentiallyworks thesameway asthis one,but asit involvescomplex predicate
formation,we leave it asidefor thepurposesof thispaper.

Recallthat in this infinitive construction,theergative is themarkedform andentailsa subjectwho
hascontrolover theaction.Thedative is theunmarkedform or elsewherecase:thedative subjectmay
or maynot havecontrolover theaction,thepreciseinterpretationdependson thecontext.

(35) a. nadya=ne zu ja-na h�
Nadya.F=Erg zoo.M.Locgo-Inf be.Pres.3.Sg
‘Nadyawantsto go to thezoo.’

b. nadya=ko zu ja-na h�
Nadya.F=Datzoo.M.Locgo-Inf be.Pres.3.Sg
‘Nadyawants/hasto go to thezoo.’

The completeentry for the ergative casemarker ne is shown in (36). As canbe seen,it is much
simplerthantheentryfor thedative/accusativeko in (30). This is primarily becauseergativescanonly
appearonsubjects.

(36) neK * @(PWORD ne)
( � CASE) = erg
( � FUNC) = SUBJ

( ���$���%��� AG)

Thesemanticcontrastin thecasealternationin (35) is accountedfor in our approachby anassocia-
tion of theergative with volitionality or internalcontrolover anaction(SEM-PROP CONTROL internal),
(38),while thedative is underspecifiedwith respectto thissemanticproperty, (39). Notethatthephrase
structuresfor the two constructionsarestrikingly similar, asshown in (37), differing only in the case
marker.

(37) a. b.
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(38)

(39)

Theverb ‘be’ is treatedasa mainverb in theanalysesabove, it takesa subjectandan infinitival com-
plement(XCOMP), the subjectof the matrix ‘be’ (‘Nadya’) controlsthe subjectof the infintival. As
infinitivalsin Urdu canthemselvesbecasemarkedandinflect for numberandgender, the XCOMP car-
riesthis informationaswell asotherinformation.

Now, considerthe appearanceof the ergative on certain(unergative) intransitive verbs. Here, the
ergative alternateswith a nominative subject.However, aswith the examplesabove, the ergative here
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denotesvolitionality on thepartof thesubject.

(40) a. ram khãs-a
Ram.M.Nomcough-Perf.M.Sg
‘Ramcoughed.’

b. ram=ne khãs-a
Ram.M=Erg cough-Perf.M.Sg
‘Ramcoughed(purposefully).’

Thealternationhereis possiblefor unergatives,but not for unaccusativesbecauseonly unergatives
arespecifiedfor anagentin their lexical entries.An unaccusativeverbsuchas‘f all’ will not containan
agentin thelexical entryandthereforefail in combinationwith anergativecasemarker.

Theconstraintthattheergativeis requiredin conjunctionwith perfectmorphologyfor transitivesand
unergativesmustbestipulatedaspartof theverbalmorphology. If perfectmorphologyis encountered
andtheverbis notunaccusative,thenthesubjectmustbein theergative.

The interactionbetweenvariousmodulesof thegrammarandthe informationin the lexical entries
is thereforecomplex. However, in exchangefor this complexity, the lexical entriesfor verbsandcase
markerscanbekeptsimple,andbeexpressedin very generalterms,therebydoing justiceto linguistic
generalizationswhile offeringgreatergrammarmaintainability.

5.3. InstrumentalSubjects—Ability “Passives”
Theapproachdetailedabovealsoextendsto othertypesof non-nominativesubjectssuchastheexamples
foundwith constructionsgenerallylabeled“(dis)ability passives”in grammars(e.g.,Glassman1976,Van
Olphen1980).Someexamplesareshown in (41).

(41) a. nadya=se y �,+ rdu=k-i c- t.t.hi p� r.
h-i nah̃ı ja-ti

Nadya.F.Sg=InstthisUrdu=Gen-F.Sgletter.F.Sg.Nomread-Impf.F.Sgnot go-Impf.F.Sg
‘Nadyadoesnothavetheability to readthisUrdu letter.’

b. + s=se c� l-a nah̃ı ja-e-g-a
Pron=Instwalk-Perf.M.Sgnot go-3-Fut-M.Sg
‘She/hecan’t possiblywalk.’ (in thecontext of a brokenleg) (Glassman1976:275)

Theinstrumentalscanbeshown to besubjectson thebasisof suchtestsascontrolandbinding(Butt
1997).Theconstructionhastheeffect of predicatingof thesubjecttheability or disability to performa
certainactionandhasbeentermeda “passive” becauseit resemblesthestandardform of thepassive in
termsof surfacemorphology. Comparethepassiveof (42a)in (42b)with theexamplesin (41). Notethat
in bothtypesof examples,thereis a “perfect” morphemeon themainverb(-a) andthattheverb ja ‘go’
is usedasthesecondverbin thesequence.However, thereis adifferencein thatthe‘go’ in (41)appears
to befunctioningasa light verb(seeButt 1995,1997),while the‘go’ in (42) is apassiveauxiliary. Also
notethedifferencein preferredword order: the instrumentalis anadjunctin (42) andis preferentially
placedimmediatelybeforetheverb. In (41) theinstrumentalis asubjectandpreferentiallyoccursasthe
first nounphrasein theclause.
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(42) a. nadya=ne yassin=ko mar-a
Nadya.F=Erg Yassin.M=Acchit-Perf.M.Sg
‘Nadyahit Yassin.’

b. yassin nadya=se mar-a g� -ya
Yassin.M.NomNadya.F.Insthit-Perf.M.Sggo-Perf.M.Sg
‘Yassinwashit byNadya.’

Becausethestandardpassive andtheability constructionaresocloselyrelatedin form, we detaila
treatmentof thestandardpassivefirst, andthencontrastthatwith ananalysisof theinstrumentalsubject
of theability construction.

5.3.1. Traditional Passives

Thepassive is theclassicalexampleof a lexical rule in LFG (Bresnan1982). Thepassive rule is taken
to demotethesubjectandthento promotestheobjectto subject.This is shown schematicallyin (43) in
termsof LFG notation.

(43) ( � PASSIVE)=+
( � SUBJ)  /. NULL

( � OBJ)  0. ( � SUBJ)

Theeffect of this lexical rule is illustratedin (44) for anEnglishexample.Theinput to the lexical rule
is shown in (44b), the outputof the lexical rule is shown in (45b). Note that any otherargumentsthe
verbhasareunaffectedby thelexical rule. This is truefor thethematicrolesaswell — theunderlying
thematicrolespecificationremainsunchanged.

(44) a. They told methatMary wouldarrive today.

b. PRED = ‘tell 	 SUBJ,OBJ,COMP 
 ’

(45) a. I wastold thatMary wouldarrive today.

b. PRED = ‘tell 	 NULL,SUBJ,COMP
 ’

Thus, Lexical rules relatedifferent subcategorizationframesto one anotherby a regular processof
argumentalternation(KaplanandBresnan1982).

Now, let us return to our implementationfor Urdu. The basicrule usedin the Urdu grammaris
shown in (46). This lexical rule is calledby all theverbsin the lexicon which allow passivization(i.e.,
transitivesandditransitives).

(46) PASS( SCHEMATA) =&
SCHEMATA option 1

( � PASSIVE) =  '
SCHEMATA option 2

( � PASSIVE) = +
( � OBJ)  1. ( � SUBJ)
( � SUBJ)  /. NULL

( ���!�#"$���%��� AG DEMOTED) = + * .
17



The PASS lexical rule takesa subcategorizationframe,a SCHEMATA, for its argument;this framecan
have any numberof argumentsof any type. The first disjunct(option 1) doesnothingto the sub-
categorizationframe,but addsthe informationthat the f-structureis not passive. The seconddisjunct
(option 2) changestheOBJ to theSUBJ anddemotestheoriginal SUBJ to NULL; in addition,it states
thatthef-structureis passiveandthattheAG in thea-structureis demoted.Thestructuresfor thepassive
in (47)areshown in (48)and(49).

(47) yassin nadya=se mar-a g� -ya
yassin.M.NomNadya.F=Insthit-Perf.M.Sggo-Perf.M.Sg
‘YassinwasbeatenbyNadya.’

(48)

(49)

Note that althoughthe original SUBJ is no longeranargumentin the f-structure,but anadjunct,it
is still the AG, albeit demoted,in the a-structure.Demotedagentsin Urdu generallyarecase-marked
with theinstrumental.This is encodedin thelexical entryof theinstrumentalcasemarker in (50). The
templateFUNC-ADJUNCT marksthegrammaticalfunctionassociatedwith thiscasemarkerasanadjunct
of theclauseandthusdistinguishesit from coreargumentssuchassubjectandobject.

(50) seK * @(PWORD se)
( � CASE) = inst
@FUNC-ADJUNCT
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This entry for the instrumentalsedoesnot asyet accountfor theability readingsintroducedabove.
Thenext sectiondetailsanaccountof this typeof non-nominativesubject.

5.3.2. Analysis of Ability Readings

In orderto beableto treattheability construction,the instrumentalcasemarker needsto bemodified.
Theentryin (51) hasbeenexpandedby a disjunctwhich allows instrumentalsubjectsin additionto ad-
juncts.However, if thesubjectoptionis chosen(option 2), thesemanticsassociatedwith thesubject
mustbethatof anability reading.Theappearanceof theinstrumentalonsubjectsis thusconstrainedby
meansof thesemanticspecificationbecausetheinformationin thisdisjunctinteractswith verballexical
entries(argumentstructure,furthersemanticandstructuralspecifications)in amannerparallelto thatof
thedativeandtheergative.

(51) seK * @(PWORD se)
( � CASE) = inst&

@FUNC-ADJUNCT option 1'
( � FUNC) = SUBJ option 2

( � SEM-PROP ABIL) = + * .
Thestructuresin (53)and(54)show ananalysisof theability constructionin (52).

(52) nadya=se + rdu bol-i g� -yi
Nadya.F=InstUrdu.F.Nomspeak-Perf.F.Sggo-Perf.F.Sg
‘Nadyawasableto speakUrdu.’

(53)
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(54)

Notethatalthoughtheargumentstructureshowsanagentanda themeargument,anergative,for exam-
ple,would not becompatiblewith this construction.This is becausetheergativewould have to interact
with thespecificationsprovidedby theverb ja ‘go’, which only licenseanability readingwhenusedin
thisconstruction,i.e. asa light verbin conjunctionwith amainverbwith “perfect” morphology.10

Thus,in this sectionwe have shown how certainnon-nominative subjectsareaccountedfor in our
LFG implementationof asmall-scaleUrdugrammar. Sincethecasemarkersthemselvescontainsyntactic
andsemanticinformation,aswell ascaseinformation,they interactwith the requirementsof various
constructions,resultingin theextensivesystemof non-nominativessubjectsfoundin Urdu.

6. Conclusion
In this paper, we have presenteda theoreticalapproachto non-nominative subjectsin Urdu which in-
volvesa “constructive” treatmentof case.Underouranalysis,thecasemarkersthemselvesarespecified
for structuralandsemanticinformation. This informationinteractswith informationspecifiedin other
partsof thegrammar(primarily theverballexical entries)in orderto producewellformedanalyses.The
existenceof severalsemanticallymotivatedcasealternationsin Urdupointsto theneedfor incorporating
semanticinformationinto any approachto Urdu casemarking. Underour analysis,Urdu casemarkers
suchastheergativene, thedative/accusativeko andtheinstrumentalsecanbeseenassemanticcasesin
thesensethat they helpexpresssemanticallymotivatedalternations.However, they arealsosubjectto
structuralconsiderations,suchastheprecisetypeof morphologyor light verbthey mayappearwith.

Thepaperalsoshowedthatthistheoreticallymotivatedapproachto caseis computationallyviablein
thesensethattheresultinganalysesareconstrainedin just theright way. Wediscussedtheintegrationof
argumentstructureinto theimplementationandshowedhow this level of representationcouldfacilitate
theformulationof a non-stipulativeandgenerallyapplicableaccountof case-markingandsemantically
conditionedcasealternations.The accountis both linguistically satisfyingandcomputationallyfeasi-
ble. In particular, no specialtemplatesneedto be written for the Urdu verbsbeyond specifyingbasic
informationaboutvalency suchas transitivity or intransitivity. Nor do the templatesneedto contain
explicit informationaboutpossiblecasemarkingpatterns.This is a desirableresultassubjectsin Urdu
canpotentiallybemarkedwith all of theavailablecasemarkersin thelanguage.

Endnotes2
Pronounsbehave exceptionallyas they may take an inflectionaldative/accusative -e insteadof the dative/accusative

clitic ko.
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3
BecauseUrducasemarkersareclitics andhencesemi-independentelements,weusethenotionof KP (KasePhrase)to

encodecase-markednounphrases.TheVC standsfor “verbalcomplex”.4
Technically, this is accomplishedby inside-outfunctionaluncertaintyconstraintsassociatedwith thecases(Halvorsen

andKaplan1988;Dalrymple1993;Andrews 1996). However, asinside-outfunctionaluncertaintyis not yet implemented
in XLE (XeroxLinguisticEnvironment),thecomputationalplatformfor our implementation,wemimic thisbehavior in case
markingwith theFUNC attribute.5

We do not discussthedetailsof the LFG formalismhere;thesecanbefound in Bresnan2001andreferencestherein.
Basically, theuparrows( 6 ) encodemappingsbetweennodesof thephrasestructuretreeandthefunctional-structure.The‘ 6 ’
refersto theparticularAVM that thephrasestructurenodein questioncorrespondsto. So,in theexamplesin this paper, the
‘ 6 ’ refersto thefunctional-structureof thenounphrasecontainingthecasemarker. For example,in (55) the‘ 6 ’ refersto the
AVM with PRED ‘dog’ in it in (56); thus,thefirst line of (55) statesthatthis partof thefunctional-structurecontainsthepair
CASE ERG, asis seenin (56),while thesecondstatesthatthispartof thefunctional-structureis containedwithin theSUBJ of
thenext biggerAVM, asis alsoseenin (56).7

Ournotionof semanticcasemustbedistinguishedfrom amoregenerallyknown usagein whichsemanticcaseis taken
to referto caseonadjuncts,but notstructuralarguments.Underourapproach,semanticcaserepresentsamixtureof structural
andsemanticconstraints,all generalizablepropertiesof the language.Quirky casethenis restrictedto lexically, inherently
stipulatedcasethatdoesnot follow from any generalizablepropertyin thelanguage.An exampleof this is theUrdu verb la
‘bring’ which,beingatransitiveverb,shouldtakeanergativesubjectwith perfectmorphologybut insteadtakesanominative.

(i) nadya k 8 tab la-yi
Nadya.F.Nom book.F.Nom bring-Perf.F.Sg
‘Nadyabroughta book.’ (Transitive;Perfect)

(ii) *nadya=ne k 8 tab la-yi
Nadya.F=Erg book.F.Nom bring-Perf.F.Sg
‘Nadyabroughtabook.’ (Transitive;Perfect)

As thereis no semanticor syntacticreasonfor this difference,thenominativecasemustbestipulatedin the lexical entryof
thisparticularverb.9

Seefootnote4 on the meaningof the up arrows; in this paper, subscriptedarrows refer to projectionsotherthanthe
functional-structure,namelytheargument-structure.:

This is in contrastto Butt, DalrympleandFrank(1997),whoassumetheprojectionarchitecturein (i).
(i) c-str ;=< a-str ;=< f-str ;>< s(emantic)-str?
Examplesof templatesareseenbelow. Templatesarea implementationaldevice that facilitatethegroupingof infor-

mation. For example,it would bepossibleto put all the informationin (25) in the lexical entryof every verbwith anagent
argument.However, thiswould leadto maintenanceproblemswheneveraminorchangein how agentsaretreatedwasmade,
aswell asincreasethechangesof makingtypographicalerrors.So, insteada templateis createdcontainingall therelevant
information,andthelexical entriescall thetemplate.SeeButt etal. 1999for moreon templatesin XLE.@

For completeness,thetemplatescalledin (32)areprovidedin (i)–(iii) (TRANS wasshown in (24)).

i. ARG-GO = A ( 6CB(D�EGFIHKJLD GO ARG-FORM) = ( 6 SUBJ P-FORM) option 1
( 6MBNDOEPFQHRJLD GO ROLE-O) = ;
( 6 SUBJ CASE) =c dat
( 6CBNDOEGFIHRJLD AG)S

( 6CBNDOEGFIHRJLD GO ARG-FORM) = ( 6 OBJth P-FORM) option 2
( 6MBNDOEPFQHRJLD GO ROLE-O)=+
( 6MBNDOEPFQHRJLD GO ROLE-R)=+
( 6 OBJth CASE)=c datT .

ii. ARG-TH = ( 6CB(D�EGFIHKJLD TH ROLE-R) = ;A ( 6MBNDOEPFQHRJLD TH ARG-FORM)=( 6 SUBJ P-FORM) option 1
( 6 SUBJ)
( 6CB(D�EGFIHKJLD TH ROLE-O) = ;S
( 6CB(D�EGFIHKJLD TH ARG-FORM) = ( 6 OBJ P-FORM) option 2
( 6CB(D�EGFIHKJLD TH ROLE-O) = +
( 6 OBJ)S
( 6 B(D�EGFIHKJLD TH)=( 6 B(D�EGFIHKJLD EVENT) option 3
( 6 COMP) T .
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iii. ARG-REL = ( 6 BNDOEPFQHRJLD REL ARG-FORM)=( 6 P-FORM).
2%U

The relevant lexical entry for ‘go’ is shown in (i). It is option 2b which assignsthe subjectthe requiredability
semantics.

i. jA V V!VPVmainverbusesV!VPV option 1
Vlight @(PWORD jA) option 2A ( 6 TNS-ASP COMPLETIVE) = + option 2a

( 6 VTYPE) =c unaccS
@(ARG-EV-T jA) option 2b

@ARG-TH-AG-MERGER

( 6 VFORM) =c perf
( 6 SUBJ SEM-PROP ABIL) = + T

AUXpass V!VPV passiveauxiliary useV!V!V option 3
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