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1. Introduction

Within formal linguistic theory casehastraditionally beenthoughtof in termsof a contrastbetween
structuralandinherentcase whereinherentcaseis stipulatedin the lexical entry of theverh In com-
putationalterms, this division is easyto encode:structuralcaseis the default caseandis part of the
grammaywhile inherentcase which deviatesfrom the nominatve-subject/accusat-objectpattern,is
includedin thelexical entriesof individual verbs.In languagesuchasGeogian,wherethechoiceof the
casemarkeronsubjectgnominatve,emative, or dative) depend®ntheparticulartense/aspechorphol-
ogy of theverb,the casedisjunctionshave to beencodedn termsof thesemorphologicablistinctionsas
well.

This division betweenstructuralandinherentcaseis true for standardapproache$o casein South
Asianlanguagesiswell. Mahajan(1990),for example,proposeghatargumentnounphrasesn Hindi
may have both structuralandinherentCase.StructuralCaseis assignedn SpecAgrPSpeclPor in the
complemento V position. TheinherentCaseof anarguments specifiedn thelexical entryof a partic-
ularverbform. Overtcasemorphologyis alwaystreatedasaninstanceof inherentCase However, noun
phrasesnarked with inherentcasemay alsobe assignedstructuralCaseif they arein the appropriate
structuralposition. This dual systemof Caseassignmenappliesto ergative subjectsandto direct ob-
jectsmarkedwith dative/accusatie ko because¢hesefunctionasdirectargumentsvhich arealsoovertly
markedwith caseclitics. Underthis analysisaswith Geogian,caseassignmengparticularlystructural
Case)is dependenbn the particularmorphologicalform of the verh For instance verbswith perfect
morphologyaretakento lack theability to assigrstructuralCase.Thisin turn causesheobjectto move
to afunctionalagreemenpositionwhile the subjectremainsnsidethe VP andis markedinherentlywith
theemative case.

Davison(1999)providesthe mostcompleteaccounpf the patternof Hindi ergative markingto date.
Her researchs basedon a carefulsurvey of casemarking acrossseveral verb classes.Shetreatsthe
ergative asa structuralCasewhich interactswith the specification®f the lexical entry of theverh She
proposeshelicensingconditionsin (1).

(1) a. Verbcondition:thelexicon specifiesvhich verbshave [ERG] externalaguments.
b. Aspectcondition: perfectve AspectlicenseqdERGJ.
c. Tensecondition: finite Tensdicensed ERG]

Davison's proposals very closeto the onepresentedhere: informationcomingfrom the verbs’lexical
entriesinteractswith informationprovidedby the ergative. However, underheraccountfunctionalpro-
jectionslicensethe assignmenof structuralCaseandthe semantidactorsinvolvedin case-alternations
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areassociateavith thelexical entryof averh Weinsteadbelieve thatwhile someinherentcasemarking
informationmustbe relegatedto the lexicon, a moregeneralstory canbe told with respecto the case
alternation®bseredin Urdu/Hindi. In particular our storyinvolvesa heavy relianceoninformationen-
codedby thecasemarkersthemseles,whichinteractsvith semantieffectsandanotionof grammatical
functions(ratherthanfunctionalprojections).

In thispaperwe presenainumberof casealternationsn Urdu/Hindiandarguethatthey aregoverned
by regular semanticalternationsyatherthanby idiosyncraticrequirement®f individual verbs. While
thesesemanticalternationsare also sensitve to structuraland morphologicalconditions,they are not
determinedexclusively by them. We thereforeargue for a threeway division in the casesystem. In
additionto structuralandquirky casewe positsemanticaseandallow casemarkersthemselesto play
anactierolein theconstructiorof thesyntacticandsemanti@nalysisof aclause As we will seethisis
necessaryo accounfor casealternationsn Urdu, includingtheappearancef non-nominatre subjects.

After atheoreticaktonsideratiorf theissueswith respecto non-nominatre subjectsandcasealter
nationswe turnto someimplementationaissues.Thetheoreticabpproactwe positrequiresacomplec
interactionbetweersemantideaturesagumentstructure grammaticafunctions,andphrasestructure.
Lexical-FunctionalGrammarLFG) providesthepossibilityof sucha complec interactionvia its system
of mutually constrainingevels of representationr projections Dueto its mathematicallyconstrained
nature,variouscomputationalmplementation®f LFG exist (ht t p: / / cl www. essex. ac. uk/ LFG ).
We basethis paperon the Xerox Linguistic Environment(XLE), perhapghe mostextensve andcom-
fortableimplementatioravailableto date(seeButt etal. 1999for anoverview andfurtherreferences).

As partof our computationabnalysis,we discussthe representationf agumentstructureandthe
treatmenf casemarkersin termsof “constructionalcase”. We shav thatwhile not all of thetoolsas-
sumedby thetheoreticabnalysisareavailablewithin X LE, thebasicarchitecturef LFG asimplemented
in XLE allows aninsightfulandprecisemodellingof therole of non-nominatre subjectsn SouthAsian
languages.

2. Urdu Case

In this section,we first describethe basiccasesystemof Urdu andthen go on to describethe case
alternationghatwe useto motivateour notionof semanticase.

2.1. TheBasicSystem

Urdu hassix casessshowvn in table (2). We will be primarily concernedwith the ergative, and da-
tive/accusatie casesandwill take on a discussiorof theinstrumentain section5.3. Notethatthe case
markersareclitics, notinflectionsonthenounor postpositiongT. Mohanarl994,Butt andKing 1999)?

(@)

Urdu Cases
Case Clitic Form
nominatve 0
ergative ne
dative/accusatie ko
instrumental se
genitve k-
locative me, par, tak,




All the casemarkers may appearon subjectsin Urdu (T. Mohanan1994). However, thereare a
large numberof verbsthat shav a split active patternin the following sense.The emgative appearson
on the subjectsof transitve verbswhenthe verb carriesperfectmorphology(-a/-i/-e). In othertenses,
thesesubjectsarenominatve. The subjectsof unegatvesarenominatve in non-perfectenseq(4b));
in the perfect,they areergativeif they expressvolitionality ((5b)) andnominatve otherwisg((5c)). The
subjectf perfectunaccusaties,in contrastarealwaysnominatve ((4c) and(5d)).

Note that the casemarking of the objectdoesnot dependon the caseof the subject(asis often
assumedn the accusatie vs. ergative typologiespositedby standardapproacheso case). The case
markingon the object(accusatie vs. nominatve) in Urdu/Hindiis orthogonalto subjectcasemarking
becausehe appearancef the accusatie is tied to specificity (Butt 1993)in a mannervery similar to
thatin Turkish(Enc1991),eventhoughTurkishdoesnot have anergative case.

3)

Urdu CaseAlternations
Non-perfect Perfect
(Accusatve Pattern) (Active Pattern)
Transitves NOM-ACC/NOM ERG-ACC/NOM
Unacc.Intrans.| NOM NOM
Unew. Intrans. | NOM ERG/NOM

Non-perfectexamplesof transitves,unegatives,andunaccusatiesareshownn in (4). In eachsen-
tence the subjectis nominatve andtheverbagreeswith it.

(4) a. nadya gari cala-ti he
Nadya.FNom carF.Sg.Nomdrive-Impf.ESgbe.Pres.3.Sg
‘Nadyadrivesa car. (Transitive;Non-perfect)

b. nadya naha-e-g-i
Nadya.FNombathe-3.Sg-Fut-Bg
‘Nadyawill bath€ (Unemgative;Non-perfect)

C. nadya ja-e-g-i
Nadya.FNom go-3.Sg-Fut-F5g
‘Nadyawill go: (UnaccusativeNon-perfect)

Whentheseappeain theperfectthesubjectof atransitveverbmustbeemgative ((5a)),while thesubject
of an unegative may optionally take an ergative ((5b—c)). This optionality is correlatedwith a more
volitional readingfor the ergative. Unaccusatie subjectsremainin the nominatve, asin (5d). Urdu

verbsdo not agreewith emative subjects;instead,they agreewith their highestnominatve agument
(nominatvescanonly be subjector object, wherebysubjectis higherthanobject). The verb defaults
to masculinesingularthird personagreemenif thereis no availablenominatve subjector objectin its

predicationatlomain,asin (5b) (i.e., thelocal clause).

(5) a. nadya=ne gari cala-yi he
Nadya.F=Eg carF.Sg.Nomdrive-Perf.M.Sghe.Pres.3.Sg
‘Nadyahasdrivenacar. (Transitive;Perfect)
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b. nadya=ne naha-ya
Nadya.F=Eg bathe-Perf.M.Sg
‘Nadyabathed(on purpose). (Unemgative;Perfect)

c. nadya naha-yi
Nadya.FENombathe-Perf.I5g
‘Nadyabathed. (Unemative; Perfect)

d. nadya/*=ne ge-yi
Nadya.FNomgo-Perf.FSg
‘Nadyawent. (UnaccusativePerfect)

Theseaelatively standaralternationselatedto theUrdu split active system(Butt andKing 2001)are
augmentedby semanticallymotivatedcasealternationsThreeof thesearepresentedh the next section.

2.2. CaseAlternations

Semantiacorrelateswith casemarkingarethe rule in Urdu andresultin casealternationson a number
of aguments.Oneof the bestknown alternationss on objectsof perfectve transitve verbswhich can
appeain the nominatve or the accusatie, asin (6). Whenthe objectis accusatie, it mustbe specific
(T. Mohanan1994;Butt 1993;deHoop 1992).

(6) a. ram=ne jiraf dek-i
Ram=Eqg giraffe. ENomsee-Perf.I5g
‘Ramsawa/someayiraffe!

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

In this paperwe concentrat®n casealternation®n subjects Thesealternationshov a combination
of semantiandstructuraleffects. First considerthe emgative, whoseusein mary constructionss corre-
latedwith volitionality (Tuite, Agha,andGraczyk1985;Butt andKing 2001). Thisis seenwith certain
perfectve unegativeswhosesubjectcanbe eithernominatve (7a)or ergative (7b).

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

b. ram=ne  k"as-a
Ram.M=Eg cough-Perf.M.Sg
‘Ramcoughedpurposefully).

Anotherinterestingalternatiorthatcorrelatesvith volitionality or controloveranactionconcernsioun-
verbcomple predicatesndmodalreadingswith infinitives. Thesentencem (8) illustrateanalternation
with noun-\verbcomple predicategT. Mohananl994).Herethe casealternationinteractswith a differ-

encein thechoiceof light verb: agentve‘do’ vs.unaccusatie‘come’. Thedatvekoin (8b) marksagoal

or experienceiin the mannerof psychpredicateswhile the emgative ne marksagentvity or volitionality

in (8a),thusconfirmingthe semanticcorrelationbetweerthe ergative caseandvolitionality.
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(8) a. nadya=ne kahani yad K-i
Nadya.FSg=Eg storyF.Sg.Nommemorydo-Perf.FSg
‘Nadyaremembeaxdthe story (actively).

b. nadya=lo kahani yad a-yi
Nadya.FSg=DatstoryF.Sg.Nommemorycome-Perf.F5g
‘Nadyaremembeaxdthe story (the storycameto Nadya).

Furthermorein adeparturdrom thesplit-eigative patternin whichemative casas tiedto thepresencef
perfectmorphology Urdu allows the ergative to appeamith aninfinitive in combinatiorwith a present
or pastform of ho ‘be’. This constructionshawvs a systematialternationbetweenergative anddative
subjectswhich coincideswith a differencan modality, asshavnin (9).

(9) a. nadya=ne zu ja-na he
Nadya.F=Eg zoo.M.Locgo-Inf be.Pres.3.Sg
‘Nadyawantsto goto the zoo.

b. nadya=l  zu ja-na he
Nadya.F=Dato0o.M.Locgo-Inf be.Pres.3.Sg
‘Nadyawants/hago goto thezoo.

In this infinitive constructionthe emgatie is the markedform andentailsa subjectwho hascontrolover
theaction. Thedative is theunmarledform or elsavherecase:the dative subjectmay or may not have
controlover the action,the preciseinterpretatiordependsn the context (Bashir1999). For a detailed
LFG analysisof this constructiorseeButt andKing (1999).

The generalizatiorseemdo be that semantidactorsarebehindthesecasealternations.Therefore,
an analysiswhich requiresbrute-forcelisting of caseassignmentsia lexical stipulationis unfeasible.
Instead the casemarkersinteractwith the lexical semantic®f the verbvia the agument-structurand
somesemantideatures.Furthermorework on AustralianlanguagegNordlinger1998)hasshawvn that
preciselysuchanapproachs neededor thecasemarkingpatternsn thesdanguagesyhichalsodisplay
productve useof non-nominatre subjects.

3. CaseinLFG

In LFG, informationfrom differentcomponentg€ombinego constrainoneanotherand producea con-
sistentand coherentanalysisof a given clause(seeBresnan2001for a recentoverview of LFG). The
differing modulesof grammar(e.g., grammaticafunctions,semanticsand phonologicalinformation)
areencodedn termsof projectionsrom lexical entriesandphrasestructurerules,whichin turn encode
syntacticandmorphologicakonstitueng. Thisis illustratedinformally in (11) for the Urdu sentencen
(10).

(10) nadya=ne yassin=l mara
Nadya.F=Eg Yassin.M=Accdit-Perf.M.Sg
‘Nadyahit Yassin.



(11) a. Constituent-structure: b. Functional-structure:

/SN [ PRED ‘hit <sSuBJY, oBJ>’ |
KP KP VC TENSE PRES
nadyane yassinko Taaraa PRED  ‘Nadya’
CASE ERG
SUBJ |GEND FEM
PERS 3
NUM  SG

'PRED  ‘Yassin]

CASE ACC
OBJ GEND MASC

PERS 3

NUM SG

A sentencdik e (10) hastwo syntacticstructuresassociatedvith it. Thefirst is a phrasestructuretree,
referredto asthe c(onstituent)-structuréLFG avoidsthe useof traces.Thec-structureghereforeclosely
reflectsthe actualstringandcontainsa faithful representationf linearorderandconstitueng informa-
tion. The grammaticafunctionsare encodedn the f(unctional)-structureas an attribute value matrix
(avm). Notethatdifferentword ordersof (10),whicharepossiblesinceUrduis a“free” word orderlan-
guagewill have differentc-structuresut identicalf-structuresthe correlateddifferencesn discourse-
functionscanbeencodedn a separatgrojection(King 1997)or in thef-structure.Thusthe c-structure
in (12) alsocorrespondso thef-structurein (11b).

(12) S
T
KP KP VC

yassinko nadyane ‘maaraa

3.1. Theoetical Approac

Casephenomendave beenextensvely analyzedn LFG. Of particularinteresthereis theideaof Con-
structive Case proposedy Nordlinger(1998). ThebasicideabehindConstructve Cases thatnominal
constituentsvith casemorphologycandefinethe larger syntacticcontext in which they appea? Con-
siderthe Wambayaexamplein (13).

(13) galalarriryi-ni gini-ng-a dawvu bugayini-ni
dogl-ERG ~ 3SG.MASC.A-1.0-NFUT bite big.I-ERG
‘The big dog bit me (WambayaNordlinger (1998:96))

In (13), galalarrinyi-ni bugayini-ni‘big dog’ is a discontinuousonstituentput both partsof the con-
stituentaremarkedwith ergative case.UnderNordlingers analysistheergative casetself specifieghat
it is anemgative andthatit mustbe partof a subjectfor the clauseto be grammatical Thisis outlinedin
thelexical entryin (14); thefirst line indicatesthatthe nounphrasehasemative case while the second
stateghatit mustbe a subject



(14) ni (1 CASE) =ERG
(suBJ 1)

Togethemwith the predicatevaluefor ‘dog’ suppliedby the noun,this entryfor the casemarker results
in the (simplified) syntacticf-structurein (15) for galalarrinyi-ni ‘dog-Ery’.

(15) [PRED ‘dog]
SUBJ
CASE ERG

This structurecanthenbe unifiedwith therepresentatioprojectedoy theadjectve (adjunct)ougayini-ni
‘big-Erg’ (16)to give a coherentinalysisof the subjectof theclauseasin (17).

(16) [ CASE ERG

SUBJ -y
ADJUNCT  [PRED  ‘big

an [ CASE ERG
supy |PRED ‘dog

ADJUNCT [PRED ‘big']

As canbe seenfrom theseexamples,Constructve Caseallows the casemarkersto play anactive role
in the clause.Not only do they assigncase,but they canalsospecifyinformationaboutthe syntactic
ervironmentin which they occut e.g., attachingto subjectnominalsin the exampleof the Wambaya
ergative.

We arguefor threetypesof case:QUIRKY CASE, SEMANTIC CASE, andSTRUCTURAL CASE. Here
we areconcernedvith semanticcaseandstructuralcase? Semanticcasemarkersare characterizedby
selectionatestrictionsonsemantignference®ver parametersuchasvolitionality; thesearesometimes
expressedisa restrictionon thematic-rolesIn addition,semanticcaseis alsooften sensitve to gram-
maticalfunction,e.g.,theparticularcasecanonly appeaonasubjector only onanoblique,etc. Finally,
semanticcasedoesnot just affect the nounphraseto which it attachesinstead,jt canaffect the clausal
semanticse.g.,throughaspectuaffectednessspecificityor partitivity.

An exampleof semanticcaseis the Urdu dative: the dative in Urdu and SouthAsian languagesn
generalis associatedvith a goal agument(Vermaand Mohanan1990, cf. alsoWoolford 1997). The
dative caseis thereforeassociatedvith a constraintwhich captureshis fact; an LFG formalizationis
shavnin (18).

(18) ko (1 CASE)=DAT
(GOAL Ta—str)

The first line of (18) associateshe caseclitic ko with the dative case. The secondine statedthat it
mustcorrespondo a goalin agumentstructure® Nothingis saidaboutthe grammaticafunctionof the
dative: thefactthatdatvescanbe eithersubjectsor obliquesfollows from constraintsn otherpartsof
thegrammar



Structuralcasan LFG is notnecessarilyassociatevith aparticularphrasestructureposition;in fact,
this is the leastcommonway caseis assignedlnstead the relevantnotionis the grammaticafunction
of the casemarked nounphrase.In our model,the casedoesnot itself assignthe grammaticafunction
but insteadhelpsto characterizéhe grammaticafunctionsvia wellformednesgonditions.Thatis, the
informationcontributed by the casemarker providesfurther constraintson the grammaticafunctions.
Thisis animportantpointascasemnarkersdo notdefinegrammaticafunctions.Corversely grammatical
functionsdo not exclusively determinethe casemarking. For example,the ergative in Urdu is always
associateavith subjectsput doesnot definea subject.An LFG formalizationis shovnin (19).

(19) ne (1 CASE)=ERG
(suBJd?)

Thefirstline in (19) stateghatthe caseof the nounwith theclitic neis ergatve. Thesecondequirest
to beassociateavith a subject.More detailsonthe ergative caseassignmenarediscussedbelow.

3.2. TheRelaranceof a ComputationaModel

The theoreticalapproachto casesketchedabove differs markedly from standardanalyseswhich tie

structuralCaseto functionalcateyoriesandstipulateinherent/quirly Casein thelexical entryof averh

To proponentsof this standardtype of approachthe view of casesketchedabore may seemto be
worryingly unconstrainedhow doesoneknow thatthe variouslevelsof representationsmdeedinteract
with one anotherin sucha way asto give the right results? Thatis, canreally only the wellformed
sentencebe generate@ndparsedanall theillformed sentenceberuled out sothatthey areneither
parsechor generated?

GiventhatLFG is a computationallyviable theoryof syntax,the questionsabove canbe addressed
via a methodologyof proof via demonstration.n this paperwe thereforereporton a smallgrammar
for Urdu which includesa treatmenibf non-nominatie subjects.In particular it will be seenthatcase
entriesandverbentriesmutually constrainoneanothevia linking rulesthatreferto the syntaxandthe
argumentstructure.

A notion of agumentstructurehas becomewell-establishedwithin theoreticallinguistics (e.qg.,
Grimshav 1990); this level of representatiomasprovento be usefulfor capturinggeneralizationsn
a numberof areasg.g.,nominalization passvization, applicatves,causatrization, locative inversion,
andtheformationof complex predicatesTherole of algumentstructureaspartof syntacticanalyse$as
beenexploredin somedetailwithin LFG andhasledto theformulationof a Linking or Lexical-Mapping
Theory(LMT) (seeBresnarandZaeneril990for anoverview).

However, agumentstructurehasnot found assecurea placewithin computationaimplementations
of LFG despiteextensvework oncomputational FG. Themainissueis oneof grammairarchitectureln
“classical’LFG (seeBresnarl982),the PRED is thecornerstonérom whichthef-structureis built. With
theadwentof LMT, the PRED wasno longerseenasa primitive notion, but asa level of representation
thatcould corresponceitherto a simplea(gument)-structurasin (20), or a complec a-structureasin
(21),whichrepresents languagevith amorphologicacausatie.

(20) a-str  fall < pt >

f-str PRED ‘fall < sSuBJ >



(21) a-str  CAUSE < ag fall< pt >>

f-str PRED
‘fall-caus < SsuBJ oBJ >’

For LFG implementationgthis view of therelationshipbetweerargumentstructureandgrammatical
functionsentailsthat PREDs shouldbeableto becomposedf separat@iecesof information.However,
atthis pointin the evolution of LFG implementationsywe do not have a sufficient understandingf how
to composePrREDS. Note that this issueis not merely an LFG-internal problem: Most computational
implementationgake the lemmaof a verb andassignit a particularvaleng in the lexicon which can
thenonly be changedvia explicit rules, but not via predicatecomposition. Thus, while the algument
frameof alemmamay subsequentlype manipulatedn the procesf the derivation, it is oftendifficult
to dosoby meanof generallyapplicableprocessesRatherargumentalternationgendto bedetermined
onacase-by-caskasiswhichobscuresheir productve natureandleadsto alossof empiricalcoverage
andanincreasan grammarandlexicon maintenance.

In this paperwe reporton an implementionof a-structuran an LFG grammarby relying only on
minimal manipulatiorof the PRED, i.e. withoutanextensionof the currentimplementatiorof the Xerox
Linguistic Environment(xLE) grammarevelopmentplatform. We first shov whereargumentstructure
is situatedn thebasicarchitecturethendiscusghecomputationatreatmenbf non-nominatre subjects
and casealternationsin Urdu via a relianceon an interactionof information from variouslevels of
grammayincludingargumentstructure.

4. TheBasic Implementation

The XLE system(seeButt, King, Nifio and Segond 1999 for a descriptionand further references)s
a platformfor large-scale.FG grammardevelopment. XLE comprisesnterfacesto finite-stateprepro-
cessingmodulesfor tokenizationand morphologicalanalysis(Karttunenet al. 1992; Kaplanand Kay
199),aswell asanefficient parserandgeneratofor LFG grammargMaxwell andKaplan1991,1993;
Kaplanand Wedekind2000). As mentionedpreviously, the LFG formalismassignsnaturallanguage
sentences$wo levels of linguistic representatior— a constituenfphrasestructure(c-structure)and an
AvM functionalstructure(f-structure). The c-structureencodesonstitueng (dominanceandsurface
order(precedence)The f-structureis an attribute-value representatiomvhich encodesyntacticinfor-
mationin termsof morphosyntacti¢eatureSNUM, GEND, TENSE, etc.),aswell asfunctionalrelations
betweerpredicatesandtheir agumentsor adjuncts.Thetwo levelsof representatioarerelatedvia the
correspondencieinction ¢, which mapspartial c-structurego partialf-structures.

4.1. ProjectionArchitectue

The XLE systemallows for the integrationof other projectionsfrom the c-structure suchas semantic
structureor discoursestructurg(Kaplan1995).Here,we areinterestedn thec-structuref-structure and
a-structureWithin our theory the a-structures a projectionoff thec-structure'.

(22) Cc-str

f-str a-str



4.2. Lexical Entries

Thelexical entriesfor verbs(verbstemsn our case)call two setsof templates: oneproviding grammat-
ical functioninformationto the f-structureandoneproviding informationaboutthe argumentstructure
roles. Thereis no directlink betweengrammaticafunctionsanda-structureolesat this level, though
a link may be establishedsia the compositionof the inverseof the projection(Halvorsenand Kaplan
1988)from c-structureo f-structure(¢) andthe projectionfrom c-structureto a-structurd«). Thus,in

(23), the subjectof thetransitve verbk'ol ‘open’ is not directly associateavith theagentin a-structure.

(23) k"'olV @(TRANS Open)
@ARG-AG @ARG-TH
@ARG-REL.

Thetemplateexpansiondor therelevantpartsof this lexical entryareasfollows. In (24), theexpansion
for TRANS providesa valuefor the PRED andspecifieghatthereis a suBJ andanoBJ; in addition,this
structurecanundego passvization(section5.3.1).

(24) TRANS(_P) = @(PASS (1 PRED)="_P<(1 SUBJ)(1 0BJ)>").

Theexpansiorfor theagentargumentis seenn (25) andis basedn assumptionsmadeby LFG’s linking
theory(BresnarandZaenenl990),wherebyboth grammaticafunctionsandargumentrolesareclassi-
fiedvia thefeatureqd £r(estrictve)] and[+o(bjective)]. The AG attribute ROLE-O is assignec — value,
indicatingthatthe AG canneverhave anobjectie function,i.e. it mustbeasubjector anoblique.There
arethentwo options: (1) eitherit is further specifiedasROLE-R — andrequiresno passvizationanda
suBJ at f-structure(the agentis equatedwith the subject)or (2) the AG is marked asdemotedandthe
f-structureis constrainedo bea passve.

(25) ARG-AG =

(Targ—str AG ROLE'O) =—

{ (farg—str AG ARG-FORM) = (1SUBJ P-FORM) option 1
(Targ—str AG ROLE'R) =—-
(TsuBJ)
(TPASSIVE) = —

|(Yarg—str AG ARG-FORM)=NULL option 2
(farg—str AG DEMOTED) =C +
(tPASSIVE) =C +}.

Note thatwhile thereis no directconnectiorbetweerthe subjectandthe agentin the lexical entry
for ‘open’ givenin (23), theinterplayof constraintsvithin thetemplatein (25) ensureshataconnection
betweertheseawo is established.

4.3. Output

The specficationgllustratedin the previous sectionresultin a triple of structures.Theseareshown in
(27)—(29)for thetransitve sentencén (26).
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(26) nadya=ne kamra k"ol-a
Nadya.F=Eg room.M.Nomopen-Perf.M.Sg
‘Nadyaopenedhedoor

The c-structurein (27) containsan S which is comprisedof threeconstituentsiwo KPs (casephrases)
andaV(erbal)C(luster).

fﬂ 2 valid trees for ROOT:160
killl prevl nextl Conmarnds Views
"nadyvh ne kamrd kHO1&"
I cs & ROOT: 160
S:_ldlE
KP.07  KP.122 Vemain:145
NP:76 E:16 NP:119 ¥C:139
H:73 ne:15 N:116 ¥main:138
nadya 0 kamrd: 17  ¥:134
k.HD]:_E‘i:35
v ]
(27) L2 =

Two structuresareprojectedrom this c-structurethef-structurein (28) andthe a-structuran (29).
Thef-structurein (28) containghe expectedsuBJ andoBJ agumentof themain PRED ‘open’.

ri‘ 1 valid F—structure for ROOT:160

killl prevl nextl Conmands Views
: lock' F-structure #1 =::+

"nhdyh ne kamrd kHO1A"

[PRED ‘open< [0:nddya], [17:kamr]:’
RED i dyh

15 E [PROPER name]

16

0[P -FORM {f’d’f“}

73 i

76[SEM-PROP [SPECIFIC +]

97|caSE erg, FUNC SUBJ, GEND fem. NUM sg. PERS 3

RED *kamr

SUEJ

17
o 116 i [GR.MN maSS]
119[P-FORM ¢kamc
1§a51 122|cASE nom. FUNC O0BJ. GEND masc. NUM sg, PERS 3

138[P-FORM <kHOL:

ﬁg TNS-ASP [RSPECT pert]
146WMORPH PTYPE infl]

160[PASSIVE -, STMT-TYPE decl, VFORM perf

_/N [

(28)

Thea-structuran (29) containsan AG(ent), TH(eme),andrReL (ation) which encodeshe verbitself.

11



) az*—structure window

killI Commands Views
_S a:f-structure #

R nadyh
hp  [BRG-FORM {ne }
OLE-0 -, ROLE-R -
FEL [ARG-FORM {kHOL}]
ERG—FDRM deamey
0

LE-0 +, ROLE-R -

T‘"l\l |-

(29)

Giventhis basicconfigurationof the systemwe cannow explore how semanticandsyntacticcon-
straintson casemarking can be capturedin a linguistically sophisticatedand computationallyviable
way.

5. Theoretically Motivated Computational Analysis

This sectiongoesthroughdative and ergative subjectalternationsaswell asinstrumentakubjectsin
ability passves,andshavs how the approacho casesketchedn section3 is implementedsuccessfully
with respecto Urdu non-nominatre subjects.

5.1. DativeSubjects

Recallthatthedatve in Urduis roughlyassociatedavith the notionof ‘goal’ atargumentstructure.This
is notunusualasargumentstructureplaysarole in constrainingeaseassignmenin mary languagegsee
ZaenenMaling andThrainssonl985for Icelandic).Also recallthatwe proposeo positexplicit entries
for casemarkers. Theseentriesinteractwith verbalentriessuchasin (23) for theverb‘open’.

The completeentryfor the Urdu dative/accusatie casemarker ko is shovn in (30). Whenthis case
markeris usedasadative (opt i on 1), it marksanargumentwhichis agoal (GO) in a-structurethis
is accomplishedy the existentialequation(f,_s, GO). Note thatthe dative canbe associatectither
with subjects(FUNC suBJ, opti on 1a)) or indirect objects(FUNC oBJth, opti on 1b) in the f-
structure—eitheway it will still correspondo agoalamgument.As anaccusatie (opti on 2), theko
denotesspecificityor definitenesgMohananl994)andis restrictedo objects(FUNC OBJ).

(30) koK* @(PWORD ko)

{ (fCASE) = dat option 1

{ (tFUNC) = suBJ option la
|(TFUNC) = oBJth } option 1b

(Ta—str GO)

|(TCASE) = acc option 2

(TFUNC) = 0BJ
(1SEM-PROP SPECIFIC) = +}.

The dative subjectconstructioncannow be analyzedon a par with nominatve or ergative subject
constructionsIn eachcase the basicsubcatgorizationframefor transitve verbsis determinedy the
templateTRANS and nothing specialneedbe stipulatedaboutthe casemarking. Comparethe entry

12



neededor (31) in (32) with the entry for k"ol ‘open’ in (23). The only substantiabifferenceis thata
goalamgument(ARG-GO) is specifiednsteadof anagent(ARG-AG).°

(31) nadya=lk  dar lag-a
Nadya.F=DatearM.Nom be-attached-Perf.M.Sg
‘Nadyawasafraid.

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

Thef-structureanda-structurenalysesor (31) areshovnin (33)and(34). Thecorrectcasemarking
falls out from the interactionof the information specifiedin the entry of the casemarler ((30)), the
subcatgorizationframe(f-structure) andthe agumentroles(a-structure)In the a-structuren (34) the
Go(al) amguments associatewvith Nadya the suBJ of thef-structurein (33), satisfyingtherequirements
of thedatwve caseclitic ko shovn in (30).

B 1 valid F-structure for ROOT:145

k:i.llI prev' next' Commands Wiews
I lock | F-structure #1 a: :*l

"nadyd ko dar lagh"

[PRED ‘be-attached< [0:nadya], [17:dar]>’
RED iy’
15 E PROPER name]

16 o
SUBT sg -FORM ﬁhd?h}

§C[SEM-PROP [EPECIFIC +]
86[CASE dat, FUNC SUBJ, GEND fem, NUM sg, PERS 3|

1TPRED  “dar’
0BJ %Sg -FOEM {dar}
29 109[FASE nom, FUNG OBJ, GEND mssc, NUM sg, PERS 3|
111
123E-FORM {lagh
igg NS-aSP [RSPECT perf]
131[VMORPH RMTYPE infl]

" 145pASSIVE -, STMT-TYPE decl, VFORM perf

(33) ML =
"7 azt—structure window
k:i.llI Conmands Yiews
Z a::f-strcture #
u]
o fro-FORM {;.Adyﬁ}
ROLE-O -
REL [BRE-FORM {lag)]
| PRO-FORM {dacy
FOLE-0 +, ROLE-E -
(34) It AS -
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5.2. ErgativeSubjectAlternations

Thetwo casealternationshowvn in section2.2 alsofall out from this analysisof the Urdu ergative and
dative. Herewe considerthe datve-egative alternationin the infinitive constructionrepeatedn (35).
The alternationin (8) essentiallyworks the sameway asthis one,but asit involvescomple predicate
formation,we leave it asidefor the purpose®f this paper

Recallthatin this infinitive constructionthe ermgative is the marked form andentailsa subjectwho
hascontrolover theaction. The dative is the unmarledform or elsavherecase:the dative subjectmay
or may not have controloverthe action,the precisenterpretatiordepend®n the context.

(35) a. nadya=ne zu ja-na he
Nadya.F=Eg zoo.M.Locgo-Inf be.Pres.3.Sg
‘Nadyawantsto goto the zoo.

b. nadya=lo  zu ja-na he
Nadya.F=Dato0o.M.Locgo-Inf be.Pres.3.Sg
‘Nadyawants/hago goto thezoo.

The completeentry for the ergative casemarlker ne is shovn in (36). As canbe seen,it is much

simplerthanthe entryfor the dative/accusatie ko in (30). Thisis primarily becausergatvescanonly
appeaon subjects.

(36) neK* @(PWORD ne)

(TCASE) = ey
(TFUNC) = SuBJ
(Ta—str AG)

Thesemanticcontrastin the casealternationin (35) is accountedor in our approactby anassocia-
tion of the ergative with volitionality or internalcontrolover anaction(SEM-PROP CONTROL internal),
(38), while thedative is underspecifieavith respecto this semantigroperty (39). Notethatthe phrase

structuredor the two constructionsare strikingly similar, asshowvn in (37), differing only in the case
marler.

rﬂ 1 valid tree for ROOT:180 | rﬂ 1 valid tree for ROOT:180
ﬂlﬂlﬂl Commands Views ki]_ll prevl nextl Commands Wiews
"nhdyk ne zU jAnd hE" “nhdyh ko zU jAnd hE"
I sl ROOT K cs 1: ROOT
| |
& ®  vowin = m e
AN AN |
NE K NP by NP K NP e
| [
N ne KP ¥nain Vmain I|\I k|0 KP Vm.ain VmLin
|
ndyh N|? ‘|" “’ nm|:1yh N|'P \‘F \|a
1|w jAnk  hE 1|q ja‘na h|E
5 !
(37) a. PZH = b W4H =




B 2 valid F-structures for ROOT
kill| prewv | next | Commands Views
lock | F-structure #1 a::*

"nadya ne zU jAnd hE"
FRED ‘be< [0:Nadya], [31:go]s’
ﬁRED ‘' Nadya”
E PROPER niame]
SUET [P -F OEM {ﬂ:d'fa}

SEM-PROP [DONTROL internal, SPECIFIC +]
CASE erg, FUNC SUBJ, GEND fem, NUM sg, PERS 3

PRED  ‘go<[0:Nadya]. [16:zoo]:’
SUEJ [0: Madya]

(=]

RED ‘zoo’
E [GRAIN mass]
0BL -FOEM  <zooy

bzCOME :
SEM-PROP [LOCATION irherent]

16|C&SE loc, FUNC OEL, GEND masc, NMOEPH obl, PERS 3
[P-FORM <j&}

[VMOEPH [MTYPE infl]

3L[CASE nom, GEND masc, NUM sg, PASSIVE -, VFORM inf

P-FORM  <hdy

ITNS-ASP [TENSE pres]

WMORPH RITYPE infl]

S1FIN +, NUM sg. PRSSIVE -, PERS 3, SIMT-TYPE decl., VFORM pres

(38) I
e 2 valid F-structures for ROOT L
kill | prev| next| Commands WViews
lock | F-structure #1 a::*
"nAdya ko zU jank hE"
PEED ‘be<[0:Nadya], [31:go]:’
EED ‘Nadya’
ETY‘PE PROPER name]
SUE] b —F DRM {”(";‘d?'a}
SEM-PROP [EPECIFIC +
0lcasE dat, FUNC SUBJ, GEND fem, NUM sg, PERS 3
FEED ‘go< [0:Nadya], [16:zoo]>”
SUET [0:Hadya]
RED ‘zoo’
E E}R.MN mass]
DEL -FORM  {zoo}
EoME SEM-PROP [LOCATION irherent]
16|caSE loc, FUNC 0BL, GEND masc, MMORPH obl, PERS 3
F-FORM {j&;
IVMORPH MTYPE infl]
31|CASE nom, GEND masc, NUM sg, PASSIVE -, VFORM inf
P-FORM <hdy
TH5-25P [TENSE pres|
WMORPH MTYPE infl]
S1FIN +, NUM =g, PASSIVE -, PERS 3, STMT-TYPE decl, VFORM pres
(39) !

Theverb‘be’ is treatedasa mainverbin the analysesbove, it takesa subjectandaninfinitival com-
plement(xcomP), the subjectof the matrix ‘be’ (‘Nadya’) controlsthe subjectof the infintival. As
infinitivalsin Urdu canthemselesbe casemarked andinflect for numberandgendeyrthe xcomp car
riesthisinformationaswell asotherinformation.

Now, considerthe appearancef the emgative on certain(unegative) intransitve verbs. Here, the
ergative alternatesvith a nominatve subject. However, aswith the examplesabove, the emgative here
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denotesolitionality onthe partof the subject.

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

b. ram=ne  k"as-a
Ram.M=Eg cough-Perf.M.Sg
‘Ramcoughedpurposefully).

The alternationhereis possiblefor unegatives,but not for unaccusatiesbecausenly unegatves
arespecifiedfor anagentin their lexical entries.An unaccusatie verbsuchas‘fall’ will notcontainan
agentin thelexical entryandthereforefail in combinationwith anematve casemarker.

Theconstrainthattheergative is requiredn conjunctionwith perfectmorphologyfor transitvesand
unegatvesmustbe stipulatedaspart of the verbalmorphology If perfectmorphologyis encountered
andtheverbis notunaccusatie, thenthe subjectimustbein the emgative.

Theinteractionbetweenvariousmodulesof the grammarandthe informationin the lexical entries
is thereforecomplex. However, in exchangefor this compleity, the lexical entriesfor verbsandcase
markerscanbe keptsimple,andbe expressedn very generakerms,therebydoingjusticeto linguistic
generalizationsvhile offering greategrammarmaintainability

5.3. InstrumentalSubjects— Ability “Passives”

Theapproacldetailedabove alsoextendsto othertypesof non-nominatre subjectsuchastheexamples
foundwith constructiongienerallylabeled‘(dis)ability passves”in grammarge.g.,Glassmari976,Van
Olphen1980). Someexamplesareshovnin (41).

(41) a. nadya=se ye uvrdu=k-i Cutti par’-i nati ja-ti
Nadya.FSg=Instthis Urdu=Gen-FSgletterFE. Sg.Nomread-Impf.FSgnot go-Impf.ESg
‘Nadyadoesnot havethe ability to readthis Urdu letter

b. us=se cal-a nali ja-e-g-a
Pron=Instwalk-Perf.M.Sgnot go-3-Fut-M.Sg
‘She/hecan't possiblywalk’ (in the context of a brokenleg) (Glassmarl976:275)

Theinstrumental€anbe shavn to be subjecton the basisof suchtestsascontrolandbinding (Butt
1997). Theconstructiorhasthe effect of predicatingof the subjectthe ability or disability to performa
certainactionandhasbeentermeda “passve” becausét resembleshe standardorm of the passvein
termsof surfacemorphology Comparehepassve of (42a)in (42b)with theexamplesn (41). Notethat
in bothtypesof examplesthereis a “perfect” morphemeonthe mainverb (-a) andthattheverbja ‘go’
is usedasthesecondrerbin the sequencetHowever, thereis a differencen thatthe‘go’ in (41) appears
to befunctioningasalight verb(seeButt 1995,1997),while the‘go’ in (42)is apassve auxiliary. Also
notethedifferencein preferredword order: the instrumentais an adjunctin (42) andis preferentially
placedmmediatelybeforetheverh In (41) theinstrumentals a subjectandpreferentiallyoccursasthe
first nounphrasean theclause.
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(42) a. nadya=ne yassin=k mara
Nadya.F=Eg Yassin.M=Acdit-Perf.M.Sg

‘Nadyahit Yassin.

b. yassin nadya=se mara ge-ya
Yassin.M.NomNadya.HAnsthit-Perf.M.Sggo-Perf.M.Sg
‘Yassinwashit by Nadya.

Becausedhe standardgrassve andthe ability constructiorareso closelyrelatedin form, we detaila
treatmenbf the standargassvefirst, andthencontrasthatwith ananalysisof theinstrumentabkubject
of theability construction.

5.3.1. Traditional Passives

The passve is the classicalexampleof alexical rule in LFG (Bresnanl982). The passve rule is taken
to demotethe subjectandthento promoteghe objectto subject.Thisis shovn schematicallyn (43)in
termsof LFG notation.

(43) (TPASSIVE)=+
(TsuBJ)—NULL
(toBJ)—(1suB))

The effect of this lexical rule is illustratedin (44) for an Englishexample. Theinput to thelexical rule
is shawvn in (44b), the outputof the lexical rule is shavn in (45b). Note thatany otherargumentsthe
verbhasareunafectedby thelexical rule. Thisis truefor the thematicrolesaswell — the underlying
thematicrole specificatiorremainsunchanged.

(44) a. They told methatMary would arrive today
b. PRED = ‘tell <SUBJ,0BJ,COMP>’

(45) a. | wastold thatMary would arrive today
b. PRED = ‘tell <NULL,SUBJ,COMP>’

Thus, Lexical rules relate different subcatgorizationframesto one anotherby a regular processof
argumentalternation(KaplanandBresnarl982).

Now, let us returnto our implementationfor Urdu. The basicrule usedin the Urdu grammaris
shavn in (46). This lexical rule is calledby all the verbsin the lexicon which allow passvization(i.e.,
transitvesandditransitves).

(46) PASS(_SCHEMATA) =

{ _SCHEMATA option 1
(TPASSIVE) = —

|_SCHEMATA option 2
(TPASSIVE) = +
(ToBJ)—(1suBJ)

(1'SUBJ)—NULL
(Ta?"gfstr AG DEMOTED) = +},
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The PAss lexical rule takesa subcatgorizationframe,a SCHEMATA, for its agument;this framecan
have any numberof agumentsof ary type. The first disjunct(opt i on 1) doesnothingto the sub-
cateorizationframe, but addsthe informationthat the f-structureis not passve. The seconddisjunct
(opti on 2)changesheoBJtothe suBi anddemotegheoriginal SUBJ to NULL; in addition,it states
thatthef-structureis passve andthatthe AG in thea-structures demoted Thestructuredor the passve
in (47)areshavnin (48) and(49).

(47) yassin nadya=se mara ge-ya
yassin.M.NomNadya.F=Inshit-Perf.M.Sggo-Perf.M.Sg
‘Yassinwasbeaterby Nadyd.

B 1 valid F—structure for ROOT:198

killI prevl nextl Conmands WViews
S chkI F-structure #1 =::+%

"yassin nAdyA se mACA gayA"

[FRED ‘hit<NULL, [0:yassin]:’
[FRED 'yassin’
WNTYPE PROPER name]
sves  Up-FORM  Grassind
92 |SEM-PROP [FPECIFIC +]
|pASE nom, FUNG SUBJ, GEND masc, NUM sg, PERS 3
FED ‘nhdyh’
30 E [PROPEE. name|

31
laDJuweT 4 15 [P-FoRN {f;:d&'ﬁ}

51 115 |SEM-PROP [SPECIFIC +
137 ADJUNCT-TYPE directional, CASE inst, GEND fem, NUM sg, PERS 3

1540 jh}
156 T ORM {mﬂr
[TN5-25P BSPECT pert]

184 [VMORPH [MTYPE infl]
195 PASSIVE +, STMT-TYPE decl, VFORM perf

_\-..I
VR
v

(48)

r =] art—structure window N

kill | Commands Wiews

K a:: *-structure #
G [BRG-FORM NULL, DEMOTED +, ROLE-0 -]

o 2]

G-FORM Syassiny
OLE-0 -, ROLE-R -

¥i= =]

(49)

Note thatalthoughthe original suBJ is no longeran argumentin the f-structure,but an adjunct,it
is still the AG, albeitdemoted,n the a-structure.Demotedagentsin Urdu generallyare case-mar&d
with theinstrumental.Thisis encodedn the lexical entry of the instrumentatasemarkerin (50). The
templaterUNC-ADJUNCT marksthegrammaticafunctionassociate@ith this casemarkerasanadjunct
of the clauseandthusdistinguishest from coreargumentssuchassubjectandobject.

(50) seK* @(PWORD se)
(TCASE) =inst
@FUNC-ADJUNCT
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This entryfor the instrumentakedoesnot asyet accountor the ability readingsntroducedabove.
Thenext sectiondetailsanaccountof this type of non-nominatre subject.

5.3.2. Analysisof Ability Readings

In orderto be ableto treatthe ability constructionthe instrumentakasemarker needso be modified.
Theentryin (51) hasbeenexpandedoy a disjunctwhich allows instrumentakubjectan additionto ad-
juncts.However, if thesubjectoptionis chosenopt i on 2), thesemantic@ssociateavith the subject
mustbethatof anability reading.Theappearancef theinstrumentabn subjectss thusconstrainedy

meansof the semanticspecificatiorbecauseheinformationin this disjunctinteractswith verballexical

entries(agumentstructure furthersemanti@ndstructuralspecificationsin amannerparallelto thatof

thedative andtheemgative.

(51) seK* @(PWORD se)
(TCASE) =inst
{ @FUNC-ADJUNCT option 1
|(TFUNC) = SUBJ option 2
(1SEM-PROP ABIL) = +}.

Thestructuresn (53) and(54) shov ananalysisof theability constructionn (52).
(52) nadya=se urdu bol-i ge-yi

Nadya.F=Instrdu.ENomspeak-Perf.l5ggo-Perf.FSg
‘Nadyawasableto speakUrdu:

T = 4 valid F-structures for ROOT

killl prevl nextl Commands Wiews

I lockl F-structure #1 a::*

"nadyd se urdld bO1I gayI®

[PRED “speak< [0:Nadya], [16:Ucdu]:’
[PRED ‘Nadya’
MTYPE [PROPER nams]|

SUEJ  [P-FORM {"ad?a}
S

SEM-PROP [BETL +, SPECIFIC +]

CASE inst, FUNG SUEJ, GEND fem, NUM sg, PERS 3
PRED  *Ucdu’

MNTYPE [GRAIN mass]

P-FORM {Urduy

1B|CASE nom, FUNC OBJ, GEND fem, NUM sg, PERS 3

ol
[P -F ORM %”ﬁ }

[VMORPH MMTYPE infl]
30PASSIVE -, STMT-TYPE decl, VFORM perf

o

0EJ

>y
O
Ki

(53)
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] art-structure window

kill I Commands Wiews

K a::*-strocture #
aRc-FoRy [N2dya
FAE] SiE
ROLE-0 -, ROLE-R -
rvEnT_r FEL BRG-FORM jA]
[fH [??7MOTHER-a: : -EVENT-T-TH]
REL [ARG-F ORM {?gl}}
- [ARE-FORM @Urdu}
;) ROLE-0 +, ROLE-R -
£ |=

(54)

Notethatalthoughthe agumentstructureshovs anagentanda themeargument.anergative, for exam-
ple, would not be compatiblewith this construction.Thisis becausé¢he emgative would have to interact
with the specificationgprovided by theverbja ‘go’, which only licenseanability readingwhenusedin
this constructionj.e. asalight verbin conjunctionwith amainverbwith “perfect” morphology*°
Thus, in this sectionwe have shavn how certainnon-nominatre subjectsare accountedor in our
LFG implementatiorof asmall-scalé&Jrdugrammar Sincethecasenarkersthemselescontainsyntactic
and semantianformation,aswell as caseinformation, they interactwith the requirement®f various
constructionstesultingin the extensve systemof non-nominatressubjectfoundin Urdu.

6. Conclusion

In this paper we have presented theoreticalapproachto non-nominatre subjectsin Urdu which in-
volvesa“constructve” treatmenbf case.Underour analysisthe casemarkersthemselesarespecified
for structuralandsemantidnformation. This informationinteractswith informationspecifiedin other
partsof thegrammar(primarily theverballexical entries)in orderto producewellformedanalysesThe
existenceof severalsemanticallynotivatedcasealternationsn Urdu pointsto theneedfor incorporating
semantianformationinto any approacho Urdu casemarking. Underour analysisUrdu casemarkers
suchastheemgative ne thedative/accusatie ko andtheinstrumentabecanbe seenassemanticasesn
the sensehatthey help expresssemanticallynotivatedalternations.However, they arealsosubjectto
structuralconsiderationssuchasthe precisetype of morphologyor light verbthey mayappeamith.

Thepaperalsoshovedthatthistheoreticallymotivatedapproachio caseis computationallyiablein
thesensdhattheresultinganalysesreconstrainedn justtheright way. We discussedheintegrationof
amgumentstructureinto theimplementatiorandshoved how this level of representationouldfacilitate
theformulationof a non-stipulatve andgenerallyapplicableaccountof case-markingndsemantically
conditionedcasealternations.The accountis both linguistically satisfyingand computationallyfeasi-
ble. In particular no specialtemplatesneedto be written for the Urdu verbsbeyond specifyingbasic
informationaboutvaleny suchastransitvity or intransitvity. Nor do the templatesneedto contain
explicit informationaboutpossiblecasemarkingpatterns.Thisis a desirableresultassubjectan Urdu
canpotentiallybe markedwith all of the availablecasemarkersin thelanguage.

Endnotes

LPronounsbehae exceptionallyas they may take an inflectional dative/accusatie - insteadof the dative/accusatie
clitic ko.
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2BecausdJrdu casemarkersareclitics andhencesemi-independerglementswe usethe notionof KP (KasePhrasep
encodecase-markdnounphrasesTheVC standdor “verbalcomplex”.

3Technically this is accomplishedy inside-outfunctionaluncertaintyconstraintsassociatedvith the casegHalvorsen
andKaplan1988; Dalrymple 1993; Andrewns 1996). However, asinside-outfunctionaluncertaintyis not yet implemented
in XLE (Xerox Linguistic Environment) the computationaplatformfor ourimplementationywe mimic this behaior in case
markingwith the FUNC attribute.

“We do not discusshe detailsof the LFG formalismhere;thesecanbe foundin Bresnan2001andreferencesherein.
Basically theup arrons (1) encodenappingdetweemodesof thephrasestructurereeandthefunctional-structureThe 1’
refersto the particularavm thatthe phrasestructurenodein questioncorrespond$o. So,in the examplesin this paperthe
‘4" refersto the functional-structur®f the nounphrasecontainingthe casemarker. For example,in (55) the ‘1’ refersto the
AVM with PRED ‘dog’ in it in (56); thus,thefirst line of (55) stateghatthis partof the functional-structureontainsthe pair
CASE ERG, asis seenin (56), while the secondstateghatthis partof thefunctional-structurés containedwithin the suBJ of
thenext biggeravm, asis alsoseenin (56).

50ur notionof semanticcasemustbe distinguishedrom amoregenerallyknowvn usagein which semanticaseis taken
toreferto caseonadjunctsput notstructuralargumentsUnderourapproachsemanticaserepresenta mixtureof structural
andsemantiacconstraintsall generalizablgropertiesof the language.Quirky casethenis restrictedto lexically, inherently
stipulatedcasethatdoesnot follow from any generalizablg@ropertyin thelanguage An exampleof this is the Urdu verbla
‘bring’ which, beingatransitive verb,shouldtake anergative subjectwith perfectmorphologybut insteadakesanominative.

(i) nadya kitab la-yi
Nadya.F-Nom book.ENom bring-Perf.FSg
‘Nadyabroughtabook: (Transitve; Perfect)

(i) *nadya=ne kitab la-yi
Nadya.F=Eg book.FNom bring-Perf.FSg
‘Nadyabroughtabook! (Transitve; Perfect)
As thereis no semanticor syntacticreasorfor this difference the nominative casemustbe stipulatedin thelexical entry of
this particularverh
6Seefootnote4 on the meaningof the up arrows; in this paper subscriptedarrows referto projectionsotherthanthe
functional-structurenamelythe algument-structure.
"Thisis in contrasto Butt, DalrympleandFrank(1997),who assumehe projectionarchitecturén (i).
(i) c-str— a-str— f-str — s(emantic)-str
8Examplesof templatesareseenbelov. Templatesarea implementationatievice thatfacilitatethe groupingof infor-
mation. For example,it would be possibleto put all the informationin (25) in the lexical entry of every verbwith anagent
argument.However, thiswould leadto maintenanc@roblemswvhenaeraminorchangen how agentsaretreatedvasmade,
aswell asincreaseghe change®f makingtypographicakrrors. So, insteada templateis createccontainingall the relevant
information,andthelexical entriescall thetemplate. SeeButt etal. 1999for moreontemplatesn XLE.
9For completenesghetemplatesalledin (32) areprovidedin (i)—(iii) (TRANS wasshavnin (24)).

i. ARG-GO= { (farg_str GO ARG-FORM) = (1SUBJP-FORM)  option 1
(TaT‘g—str GO ROLE-O) = —
(1SUBJ CASE) =c dat
(Targ—str AG)
(Ta’r'gfstr GO ROL E-O):+
(Targfstr GO ROL E-R):+
(toBJth case)=c dat}.

ii. ARG-TH= (Targ—str THROLE-R) = —
{ (Targ—str TH ARG-FORM)=(1SUBJ P-FORM) oOption 1
(TsuBJ)
(Targ—str TH ROLE-0) = —
|(Targ—str TH ARG-FORM) = (TOBJP-FORM) oOption 2
(targ—str TH ROLE-O) =+
(toBJ)
|(Ta'r'gfstr TH):(Ta’r‘gfstr EVENT) Opt I on 3

(tcomp)}.
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iii. ARG-REL = (T4rg—str REL ARG-FORM)=(1P-FORM).

10The relevant lexical entry for ‘go’ is shavn in (i). It is opti on 2b which assignshe subjectthe requiredability
semantics.

=

i. JAV ...mainverbuses.. option

Vlight @(PWORD jA) option 2
{ (1TNS-ASP COMPLETIVE) =+ option 2a
(TVTYPE) =c unacc
| @ARG-EV-T jA) option 2b
@ARG-TH-AG-MERGER
(TVFORM) =c perf
(+SUBJ SEM-PROP ABIL) = +}

AUXpass ...passiveauxiliary use.. option 3
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