CONSTRAINTSON THE GENERATION OF REFERRINGEXPRESSIONS,

WITH SPECIALREFERENCETO HINDI

RashmiPrasad

A DISSERATION
in

Linguistics

Presentedb the Facultiesof the University of Pennsylaniain Partial

Fulfillment of the Requirements$or the Degreeof Doctor of Philosophy

2003
EllenF. Prince DonaldA. Ringe
Supervisoiof Dissertation GraduateGroupChair
RobinClark Aravind K. Joshi

CommitteeMember CommitteeMember



To JT.



Acknowledgements

| amverygratefulto Ellen Princefor herguidancepothintellectuallyandpersonally | have
learnta greatdealfrom herandmy hopeis that| have beenableto give this dissertation
someof theintellectualdepthandclarity thatl have percevedin my discussionsvith her.
Shehasalsohelpedme enormouslyin shapingmy dissertatiorandgiving it focus. | fearl
would have otherwisebeerforever swimmingin themazeof linguisticphenomendpoking
for explanationsandanswersn every corridor.

Aravind Joshi,in more waysthanone, hasbeena sourceof inspirationfor me ever
sincel becamea partof IRCS.Therearemary insightsl have gainedfrom him, directly or
indirectly, thatareintrinsic to this dissertationl amalsovery gratefulto him for giving me
theopportunityto beapartof IRCSandto furthermy interestto forgea strongconnection
betweerlinguisticsandcomputationalinguistics.

With Robin Clark, | have learntthat mary times, the cluesfor answeringlinguistic
guestionscanbe found by delving into otherfields. | have learntto be more daringwith
my ideasandthis hashelpedmealonga greatdealin my research.

In additionto the membersof my committee,l would like to thank Anthory Kroch,
from whom | have learnta lot aboutsyntaxaswell asthe field of linguistics. Bonnie
Webberhasgiven me very useful commentsduring the discussiond hadwith her about
my topic. Thanksalsoto KathleenMcCoy for giving me very usefulcommentson my

dissertatiorproposal.Also, thanksto Marilyn Walker for someusefuldiscussion®n my



dissertation.

| would like to especiallythank Michael Strube,who cameto IRCS a year beforel
proposedmy dissertationtopic. It wasdueto my discussionswvith him that| beganto
believe thatl could,in fact, write a dissertation.l have worked with him very closelyon
somepartsof my dissertationand our discussionson Centeringtheory have beenvery
invigoratingandhelpful. He hasalsobeena very goodfriend all along, alwaysreadyto
listenwhenthingsgottough.

Thereareseveralotherpeoplefrom UPennwho | wouldlik eto thankbecausé¢hey have
in oneway or anothercontributedto this dissertatiorthroughcommentsand discussions
on Centering:JasorBaldridge,Cassandr€reswell,KatherineForbes,Na-RaeHan, Elsi
Kaiser Nobo Komagata,SophiaMalamud, Eleni Miltsakaki, Kimiko Nakanishi,Keiran
Snyder. Friendsin theLinguisticsdepartmenandat IRCS have mademy stayin Philadel-
phiaandmy experienceasa graduatestudentat UPennall the moreenjoyable. For this, |
would like to thankJohnBell, RajeshBhatt, ToniaBleam,Chung-HyeHan, JuliaHocken-
maeir Roumilzvorski, AlexandraKinyon, Alan Lee,Mimi Lipson, CarlosProlo, Maribel
Romero,Anoop Sarkay AlexanderWilliams, andFei Xia.

My brother AmreshKumar introducedmeto Linguisticsand| deeplythankhim for
this. He hasalsobeentherefor mein my early graduateyears,encouragingne constantly
towardsthe higherend. My heartfeltthanksandgratitudeto my parentsfor encouraging
me andsupportingmewhile | was“exploring” my optionsin life. Their open-mindedness
andconsciousnterestin my initiativeshave madeit all the moreeasierfor me,andwhile
they have beenvery far away while I waswriting my dissertation) considemmyselfvery
fortunatethatl have beenableto motivatemyselfmary atime by thinking of them.

Finally, JT, | could not doneary of thisif it hadnt beenfor you. You have givenme
strength,stability, and| have learntthe meaningof persistencérom you. Thankyou for

beingthere.



ABSTRACT

CONSTRAINTSON THE GENERATION OF REFERRINGEXPRESSIONS,
WITH SPECIALREFERENCETO HINDI

RashmiPrasad

SupervisorEllenF. Prince

Thisdissertatiormakesa progresgowardsthegeneratiorof referringexpressionsn Hindi.
We first make a proposalto exploit a combinationof Griceanimplicatures(Grice, 1975)
and Centeringtheory constraintgGroszet al., 1995)to formulatea generatioralgorithm
for referringexpressionsvhosedomainof applicationis definedin termsof the Centering
Transitions. The formulatedalgorithmis an abstractiorover the cross-linguisticvariabil-
ity obsened acrosslanguages.To setthe language-specifiparameter®f the algorithm,
in particularthe parametethatdecideghe relative salienceof the discourseentitiesin an
utterancewe proposea corpus-basethethodologyto identify thewaysin which discourse
salienceis realizedlinguistically in any language.We apply this methodto a Hindi cor-
pusto investigatehreepossibldinguistic reflexesof discoursesaliencegrammaticalole,
word order, andinformationstatus andshawv thatHindi doesnot displayexhibit any cor
relationbetweendiscoursesalienceandeitherword orderor information status,andthat
grammaticalfunction emegesasthe primary determinanof salience. Using the results
of the proposedmethodologyfor Hindi, we provide an analysisof Hindi zeropronouns.
We arguethatthe constraintontheuseof zerosin Hindi areneithersyntactigKameyama,
1985)norexplicablepurelyin termsof thesingulamotionof thetopic (Butt & King, 1997).
Our analysis,provided in termsof Centeringtransitionpreferencesshows that pronouns
canbedroppedn Hindi only whenthey occurin anutterancdollowing a CONTINUE or a
SMOOTH-SHIFT transition,thusdemonstratinghe importanceof the PreferredCenterfor

zeropronounrealization.Finally, with respecto the problemof definingthe utteranceunit

Vv



for discoursewe provide an analysisof complex sentencegontainingrelative clauses.
We aguethat differentkinds of relative clauseshave differentutterancestatuseaswell
asdifferenteffectson the hierarchicalorganizationof discoursesggments.Non-restrictve
relative clausedorm a distinct but embeddeditteranceunit, while restrictvesare part of
themainclauseunit. Our dataalsoprovide supportfor partitioningthe classof restrictve
relatvesinto indefinite headand definite headrestrictves (Prince,1990), with indefinite

headrestrictvespatterningik e non-restrictves.
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Chapter 1

Intr oduction

1.1 The General Problem

Understandingand providing a formal explanationfor why naturallanguageusersem-
ploy differenttypesof expressiongo talk aboutthethingsthey do, suchasobjects,events,
statesandpropositionsjs animportantaspecbf naturallanguageesearchAlso of partic-
ularinterestwithin this researctareaandthe focusof muchcurrentresearchn linguistics,
psycholinguisticsandcomputationalinguisticsis understandingpow andwhy we usedif-

ferenttypesof expressiongo continueto talk aboutthingsoncethey have beenintroduced
into the corversationor the discourse. Suchexpressionsusedto talk aboutpreviously
mentionedthings, are called anaphoricexpressions. Considerthe Englishtext segment
(1), for example. This segmentis takenfrom the middle of atext in which theindividuals

“Dr. Macphail’and“Horn” have alreadybeenintroducedin the text prior to the segment

Thereare certainconstraintson the (non-)occurrencef anaphoricexpressionghatareassumedn this
studybut which will not bediscussedn ary detail. Theseareintra-sententiabyntacticconstraintdmposed
on certainexpressionsuchasreflexivesand pronounswhich are dealtwith throughprinciplesin Binding
Theory(Chomsly, 1981)andarespecifiedin termsof locality constraints.The interested-eaderis referred

to the citedwork andrelatedliterature.



shavn. The questionthatis very simply posedis the following: how canwe accountfor
thedifferentexpressions- shavn in bold face— usedin thetext segmentto talk about*Dr.
Macphail” and“Horn™? We are particularlyinterestedn the alternationbetweenthe use
of non-informatve forms of expression,suchas pronounsand null expressionge), and
more informative forms, suchas propernamesand definite descriptions. The writer is
seento alternatebetweerusingdifferentforms ashe progresseghroughthe utterancesn
the sggment.Relatedto the questionof whatit is thatgovernsthe choiceof suchdifferent
formsis alsotheproblemof formalizinghow hearersinderstandheanaphoriexpressions,

especiallythe reducednon-informatie onessuchasthe pronouns’

(1) a. Dr. Macphail;, gettingout of bed,sav thathe; washeaily tattooed.(he; =

Horn)
b. Horn; madehim; asignto cometo theverandah.
c. Dr. Macphail; gotoutof bed
d. ande; followedthe trader; out.

SomesetMaugham;‘Rain”

It canbeseenmmediatelythatthechoiceof formis notarbitrary Thetextin (2), which
repeatghefirst andsecondutterancegrom (1), shavs thatthe useof differentexpressions
in thesecondutterancehanthe onesactuallyusedeithermakesthewrongreference$2bi)
or makesthe text soundincoherent(2bii).* In (2bi), wherea pronounis usedto referto

“Dr. Macphail” and anotherpronounto referto “Horn”, we notethat, in the absenceof

2In thisthesis we excludepronoungrom the classof definitedescriptionsWe will alsousetheterm*“full

nounphrasesdbr“ descriptve nounphraseascoveringboth propernamesanddefinitedescriptions.
SWe will usethetermspealer andheaser to meanthe communicativearticipantsof a discoursewhere

the modeof communicatiormay be written or spolenlanguagethe participantsmay be singleor multiple,

andthe communicatiorstyle maybe a monologueor adialogue.
“We aredeliberatelyusingthe term“utterance”insteadof “sentence’to referto thelinguistic expression

of propositionalcontent,andwill continueto do so throughoutthe thesis. The distinctionbetweenthe two

2



the correctindices, thereis a strongtendeng to readthe utterancewith the references
switchedfrom the actualones,i.e., with the subjectpronounreferringto “Dr. Macphail”
andthe indirect object pronounreferringto “Horn”, insteadof the otherway around. It
seemsthereforethat properreferenceo the two namedndividualsin this particularcase
requiresthat one of the NP forms be more informative. At the sametime, (2bii) shavs
thatthereseemdo be anadditionalconstrainton which of the NP formscanbeapronoun:
usingapronounto referto Hornanda propernameto referto “Dr. Macphail” doesgetthe
referencesorrect,but thetext doesnt seemcoherenf. The third option showvn in (2biii),
in which bothindividualsarereferredto with a propernameis theonly onethatseemsdik e

areasonablyoherenglternatve for this particularexample.

(2) a. andDr. Macphail;, gettingout of bed,sav thathe; washeavily tattooed.(he;
=Horn)
b. i. #He madehim asignto cometo theverandah.
ii. #He; madeDr. Macphail; asignto cometo theverandah.

iii. Horn; madeDr. Macphail; asignto cometo theverandah.

Suchnon-arbitraryalternationsn referringexpressiorformsarenottypical of English
alone.Our goalin this dissertations to investigatesomeof the constraintson the choices
in referenceorm in Hindi, wheresimilar alternationsareobsened,asshavn in (3).6 The

seggmentin (3a)is takenfrom the beginning of a text andthefirst utteranceof the segment

hasaspeciakignificancean studiesof discourseanddialogstructure Thiswill becomeclearin laterchapters.
Also, we assumaen this thesisthat certaintypesof coordinationof VP’s shouldbe treatedstructurallyas S
coordination,asfor the coordinationseenacross(1c) and (1d). However, we are not concernecherewith
providing an accountof which kinds of coordinationshouldbe treatedas VP coordinationandwhich asS
coordination.

SThe# signprefixedto the examplesindicatescontextual/pragmatiénfelicity
SERG=epgative, ACC=accusatie, POSS=posses&, SELF=reflive pronoun, INF=infinitive,

LOC-=locatve.



thusintroduceg(i.e., mentionsfor thefirst time) “the king” (baadshaahand*“the judge”

(gaazii) into thediscoursecontext. Thewriter continuego talk aboutthesetwo individuals

in (3bi), usinga definitedescriptionto referto “the judge” anda pronounto referto “the

king”.” Like the Englishexampleabove, the choiceof otherformsfor thetwo individuals,

suchasthe choiceof pronoungor both (asin (3bii)), or the choiceof a pronounfor “the

judge” anda definitedescriptionfor “the king” (asin (3biii)) yieldsthe wrongreferences

andmakesthetext incoherentrespectrely. Finally, usingdefinitedescriptiongor boththe

individuals(asin (3biv)) is the only otherchoicethatallows thetext to remainacceptable.

(3) a. [ek baadshaah] [ek gaazii]; ko bahutmaantaghaa
[a king]; [ajudge]; ACCmuchlike-INFdid

“A king wasvery fond of ajudge’

b.

[gaazii]; ne [uspar] apnii vidvataa kaa aisaaraNg

udge]; ERG[him-LOC]; SELFknowledgePOSSsuch color

jamaa rakkhaa thaaki baadshaabse sanagyaaniisamajhtaa
stuck-INFplace-INFhad thatking him all-knowing understand
thaa

did

“The judgehadinfluencedhim with his knowledgeso muchthatthe king

thoughthim to beall-knowing”

. #[usne][uspar] apnii vidvataakaaaisaaraNgjamaarakkhaathaa. ..

iii. # [usne]; [baadshaah}] parapnii vidvataakaaaisaaraNg jamaarakkhaa

thaa. ..

[gaazii]; ne[baadshaah} parapniividvataskaaaisaaaNgjamaarakkhaa

thaa. ..

The seeminglyanalogousxamplesfrom EnglishandHindi above might suggesthat

the sameconstraintshoweverthey areformulatedwill hold for boththe languagesHow-

ever, researclonreferringexpressiorformin differentlanguagesuchasFinnish,German,

"Hindi hasnull markingfor the definitearticle.



Greek,Japanesdtalian, Turkish, Russianetc. hasshavn that someof the choicesin re-
ferring expressionform may be governedby constraintghat vary cross-linguistically It
hasbeensuggestedhatsuchvariationdependsnostly on theformal linguistic meanghat
differentlanguage®mploy for marking functionalroles suchasthoseof topic, empathy
point of view etc. In otherwords,the specificationof the constraintson referringexpres-
sionchoicemayvary from languagedo languagé. .. dependingpnthemeanghelanguage
providesfor markingdiscoursdunction” (Walkeretal., 1994).In this thesis,we arethus
interestedn determininghelinguistic correlateof discoursdunctionin Hindi, but specif-
ically thosediscoursdunctionsthathave beenisolatedin theliteratureashaving an effect

onreferringexpressiorform.

1.2 The Model Assumedfor Discourselnter pretation and
Anaphoric Reference

The phenomenorf anaphoricreferencesuchas consideredn the examplesabove con-
stitutesonly a part of referencephenomenan general.Below, we clarify whatwe mean
by anaphoriaeferencewithin arepresentatiomodelof discoursenterpretatiorandthen
furthernarrav down the scopeof this studyasfocusingon certainkinds of anaphoriaef-
erence.

In termsof the classificationfoundin Prince(1992),we cansaythatanaphoriaefer
enceis the phenomenomf evoking discouse-oldentities(with the arguableexceptionof
inferrables—seefn. 11), wherediscouseentitiesarerepresentationsf objectsin theworld
in our mentalrepresentatiownf the discourseandare“evoked” in the mentalrepresenta-

tion by linguistic expressions$. Furthermorethecrucialpropertyof sucharepresentational

8In the text of thethesis,we will talk aboutdiscourseentitiesby enclosingthemin doublequotes asin

“John”, andtheformsusedto referto themwill begivenin italics, asin John, He, him etc. In theexamples,



modelis thatthe entitiesevokedin the discoursanustbe made“accessible’in therepre-
sentation. An informal view of suchan entity-basedepresentatiors found in Webber

(1978):

e “. ..adiscoursemodelmay be describecasthe setof entities“naturally evoked” by
adiscourseandlinkedtogetherby the relationsthey participatein. Theseentitiesl|

will call discouseentities”

Accessibilityof discourseentitiesis importantsincethey areusedto determinghein-
terpretationof anaphoricexpressionsn the subsequendliscourse.In work relatedto the
interpretationof indefinites,Karttunen(1976)is thefirst to suggesthatdiscourseentities
(calleddiscousereferentsby Karttunen)needto be madeaccessiblén the discoursaep-
resentatiorfor subsequenteference. Suchan entity-basedepresentationatiew of the
discourses alsoseenin dynamicsemantic¢heoriessuchasthe file changesemanticof
Heim (1982)andthe discoursaepresentatiotheoryof Kamp (1981)andKamp & Reyle
(1993)? Wewill furtherassumehatthementalrepresentationsf entitiesarethosethatthe
spealer believesthe hearerto posses# his/hermind. While all the discourseparticipants
areguidedby their own individual mentalrepresentationef the discoursewe are partic-

ularly concernedvith the mentalrepresentationf the hearers knowledgeandbeliefsthat

however, while theformsarestill representedsitalicized,the discourseentitieswill notbeshovnin quotes.
9Therepresentationa@pproachakenin DRT hasbeenjuestionedby thelaterdynamicapproachesuchas

Groenendijk& Stokhof(1991)which attemptto derive the samecontext-basednterpretationof sentences
without a DRT-like intermediatdevel of representationThey promotea theory of contextual meaningin
which contets aresemanticobjects notlinguistic ones(asthe discourseepresentatiostructure{DRSs)of
DRT are)andin whichtheobjectsthataremanipulatedlynamicallyaresemantimbjects notrepresentations.
They amuethatsuchatheoryof meaningcan®. .. remainneutralwith respecto the existenceandnatureof
alanguageof thought...” (Groenendijk& Stokhof,1996)which is whatthey regardthe DRSsas. In this

thesis,we will remainneutralwith regardto this question.



the spealer assumeshe hearerto possessiuringthe ongoingdiscourselt is this assump-
tion thatguidesthe linguistic choicesthat the spealer makes(Chafe,1976;Prince,1981;
1992).

Building up on andclarifying the generaideaprevalentin theliteraturethatdiscourse
entitiesareinformationallysplit betweerold andnew (Halliday, 1967;Kuno,1972;Chafe,
1976;Clark & Haviland,1977;Prince, 1981),Prince(1992)proposeso view thisinforma-
tional classificationn termsof the (spealer’s beliefsaboutthe) hearers knowledge“prior
to the discourse™ the heaser-statusof entities— andknowledgebeingshared‘during the
ongoingdiscourse™ the discouse-statuf entities. An entity canbethenconsidereds
old or new with respecto eithertheir hearerstatusor their discourse-statusAn entity is
heater-new whenthe spealer believesthatthe hearerdoesnot know aboutthe entity being
talked aboutfrom prior knowledge. Corversely an entity is hearerold if the spealer be-
lievesthatthe hearerdoeshave prior knowledgeof the entity mentioned.This difference

bringsoutthe contrastoetween4) and(5) in their usualcontexts (from Prince(1992)):

(4) I'm waitingfor it to benoonsol cancall someonén California.

(5) I'm waitingfor it to benoonsol cancall SandyThompson

Viewedfrom the point of view of their discourse-statuginentity is discousse-nav if it
is evokedfor thefirst time in the currentdiscoursewhereasanentity is discouse-oldif it
wasevoked previously (onceor more)in the prior discourse.

Thesefour information-statuseyield three interestingcross-classificationshearer-
new & discouse-nav, heaer-old & discousse-nev, andheaser-old & discousse-old Hearer
new entitiesarealsonew in thecurrentdiscourseandaretherefore py definition,discourse-
new. Hearerold entities,ontheotherhand,maybediscourse-ne or discourse-oldiepend-

ing onwhetherthey arementionedor thefirst timein the currentdiscourseor not 1°

10The fourth available cross-classificatiorthat is heaer-new & discouse-oldis of coursenot possible.



In this thesis,then,we will be focusingon studyingthe constraintson forms usedto
evoke discourse-olentities,which asnotedabove, arealsohearerold. Thus,we will not
belooking atthe forms usedto evoke hearemew or discourse-ne entities!! Expressions
evokingdiscourse-ole@ntitieswereshovnin ourfirstexample,(1), wheretheformsusedo
evoke theentitiesfor both“Dr. Macphail”and“Horn” areall non-discourse-initialisages.

In the Hindi examplein (3), however, “the king” and“the judge” are both discourse-n&

However, notethatthis claim makesanimportantassumptioraboutthe “sharedknowledge”of the discourse
participantdn the discoursamodel. Thatis, all thediscourseparticipantsareassumedo be“present”(phys-
ically or otherwise)for the discoursefrom the time that it began. Thereare other kinds of interactional
contets in which the statedclassificatiormay be arguedto hold, for example,in a dialogue,a personmay
walk into an ongoing corversationand thus certainentitieswhich are heater-new for the new participant
might bearguedto be discouse-old At the sametime, hawever, sucha classificationvould dependon what
the discoursemodelis construedo be for suchcontexts, thatis, whetherthe discoursenodelfor the new
participantcontinuego betheonethatstartedwhenthediscourseébeganbeforethe new participants arrival,
or whethera new discoursemodelgetscreatedpor finally, whethertherearemultiple discoursemodelsto be

consideredfterthearrival of thenew participant.
UThereis anothercateyory of information-statushat Princediscussespamely thatof inferrables andis

exemplifiedby herexamplein (i):

(i) He passedy the Bastilleandthedoor waspaintedpurple.

In (i), the hearerdoesnot have a mentalrepresentatioffior the doorin question but the heareris assumed
to infer therelationbetweertthe door” and“the Bastille”, andevoke the discourseentity for “the door” via
thisinferredrelation.

Princenotesthatit is “. .. difficult to collapseinferrableswith any of the mentionedstatusesOnthe one
hand,inferrablesarelike hearerold entitiesin thatthey rely on certainassumptionsboutwhat the hearer
doesknow, e.g.,thatbuildings have doors,andthey arelike discourse-oldentitiesin thatthey rely onthere
beingalreadyin the discoursemodelsomeentity to triggerthe inference.On the otherhand,inferrablesare
like hearermew entities(andthereforediscourse-n&) in thatthe heareris not expectedo alreadyhave in his
or herdiscoursemodeltheentity in questiort. (Prince,1992)

Becausef the problemwith classifyinginferrablesnto oneor the otherinformationalcategories,we will

putthe studyof thereferringformsfor inferrablesoutsidethe scopeof this study



entitiesin the first sentence.They are discourse-oldvhenthey are evoked againin the
subsequergentence.

In investigatingcorrespondencdsetweerall of her proposednformation-statuseand
linguistic form, Prince(1992)notesaboutthe form of discourse-olantitiesthat pronouns
arehighly probableindicatorsof this discoursestatust? However, shealsopointsout that
“...while the useof a pronounprobablyentailsthat the entity it representss discourse-
old, anentity’s statusasdiscourse-oldioesnot entail thatit will be representetby a pro-
noun” (Prince,1992).In particular definitenounphrase®f all kinds canbe usedto evoke
discourse-olcentities. This point bringsus backto our examples(1) and(3) again,where
the NP forms usedto evoke the discourse-oldentitiesare seento be eitherpropernames,

definitedescriptionspronounspr null forms.

1.3 DiscourseEntity Typesand the Scopeof this Study

We have alreadynotedthat we are not focussingon syntax-drvenlocality constraintson
referringexpressiorform (seefn. 1.). In addition,the scopeof anaphoriaeferencen this
studyis restrictedfurther in the following sense:asnotedand describedexhaustvely in
Webber(1978),discourseentitiescanbe of variouskinds. They canbe representationsf
objects,individuals,events,statespropertiespropositionsetc. Furthermoreit is possible
to evoke theseentitieswith differenttypesof linguistic expressionssuchasnounphrases,
verbphrasessentencesgtc. In this study we will restrictoursehesto entitiesevoked by
nounphrases.Needlesgo say a completeunderstandingf what motivatesthe variation

betweenrall the differentformsin ary languageas obviously desirableput it is beyondthe

12Notethatpronounscanevenbe usedfor inferrablesasshowvniin (1).

(1) Mix theflour with thewaterandkneadit



scopeof thecurrentstudy

1.4 Cognitive Activation and Referring ExpressionForm

Variousapproachesand accountshave beenproposedwithin researchn discoursenter-
pretationto explain the referencephenomenas describedabove from the point of view
of naturallanguagegeneratiorandinterpretation.While they differ to varying degreesin
the exact formulation of the constraintsthey all agreeon onekey idea,namely thatthe
useof differentforms mustbe explainedin termsof somekind of “cognitive activation”.
This notionhasbeengivendifferentlabelsin theliterature,suchasprominenceactivation
accessibility focus salience etc. However, someof theseapproacheattemptto establish
correlationsbetweenreferenceform and degree of activation that coversreferencephe-
nomenanoregenerathantheoneconsideredhere.Therelationshipn theseapproaches
presente@sa hierarchy suchasin thoseof Givon (1983),Ariel (1990),andGundeletal.
(1993). The basicideaof the hierarchy-basedorrelationproposedoy theseapproaches
is that pronominalforms are usedfor the most highly actvatedentitiesin the discourse
whereagdefinite NP forms areusedfor lessactivatedones!® In this study we will adopt
the notion of cognitive activation explicatedin “Centeringtheory” (Groszet al., 1983;
1995), which grew out of the work on focusingand discoursestructure(Grosz, 1977,
Grosz& Sidner 1986),on focusingfor theinterpretationof pronoungSidner 1979),and
on the relationshipbetweencompleity of inferenceand the (local) discoursestructure
(Joshi& Kuhn,1979;Joshi& Weinstein,1981). Below, we describethe Centeringmodel,
how it formalizesthe notion of cognitive activation, and how it attemptsto accountfor

choicesn referringexpressiorform.

13SeeArnold (1998)andEckert (1998)for detaileddiscussiorof theseapproaches.
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1.5 Centering Theory

1.5.1 DiscourseCoherence,Cohesve Devices,and Centering

Centeringheoryis built aroundtheview thataspectselatingto themeaningof adiscourse
canbe describedn termsof its coheence Soin answerto the generalquestionof what
it meansto understandx discoursejt could be saidthat a discourseis understoodvhen
all partsof the discourseare perceved asrelatedto eachother This perceptionof con-
nectednesmakesthe discoursecoherentandwhencoherences perceved, the meaning
of the discoursds understood.The next questionto ask,then,is how is suchcoherence
perceved? Thatis, whatkinds of cohesve devices(Halliday & Hasan,1976)areusedto
establishcoherence?Also, how arethesecohesve devicesrealizedin naturallanguage?
Centeringtheory dealswith one kind of cohesve device, namely focus/centeiof atten-
tion. Thus,onekind of coherences viewed asresultingfrom the ability to perceve what
a discouseis about Thetheoryalsodealswith the way the focusof attentionis realized
andperceved linguistically, namelywith referring expressions Thus,in keepingwith the
issuesrelatedto discoursecoherencenentionedabove, the goal of Centeringtheoryis to
relatecenterof attentionchoiceof referringexpressiorform, andthe percevedcoherence
of utterance thediscoursesegment(to beclarifiedbelov). Thenotionof cognitive acti-
vationthatwe discussedn Sectionl.4 correspondso the centerof attentionin Centering.
We will shav belov how this notion of the centerof attentionis correlatedwith the form
of referringexpressions.

The notion of the “discoursesggment” comesfrom the assumptiormadein Centering
theorythatdiscoursetave astructurewith threecomponent§Grosz& Sidner 1986).0One
of thesecomponentsthe linguistic structure(the othersbeing intentionalstructure,and
attentionaktate) senesto divide the discoursanto constituentliscousseseggmentswhich

mayhave embeddingelationshipbetweerthem.Coherencethen,is computedatthelevel
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of thediscoursesegment,within aswell asacrosgshesegments.Thatis, discourseseggments
exhibit bothlocal coheence-i.e.,coherencamongthe utterancesn thatsegment— and
global coheence—- i.e., coherencewith other sgmentsin the discourse. The structure
determinedby attentionalstate,which is built from the centerof attentionasa cohesve

device, alsooperatest thelocal (within the discoursesggment)aswell at the globallevel

(acrosdliscoursesegments).

Centeringtheoryis amodelof thelocal-level componenbf attentionalstate.As stated
above, Centeringtheoryis concernedvith establishinghe role of the attentionalstateas
acohesve device, andwith explicatingthe linguistic realizationof the attentionalstateas
referringexpressions.in addition,Centeringtheorymakesa further claim thatcoherence
is notanabsolutepropertyof discoursebut is rathergradable Thatis, differentdiscourses
may have differentdegreesof coherenceThisideais basedn earlierwork (Joshi& Kuhn,
1979;Joshi& Weinstein, 1981)thatwasthe precursoto Centeringwherethedegreeof co-
herencevascorrelatedwvith theinferencdoadontheheareror the perceverof coherence.
Basedon this, Centeringtheoryfurther claimsthatthe structureof the attentionalstate,as
well asthe linguistic form of this cohesve realization,with referringexpressionsaffects
theamountof inferencdoad placedon the hearerandthusalsothe degreeof coherencef
thediscoursesegment.

Theideaof attentionalstate,or the centerof attention relatesto theideathatspealers
andhearerdave their attentioncenteredor focussedpn certainentitiesat ary givenpoint
of the discourse. At the global level, the centeredentities, which may be one or more,
arethosethat arerelevant to the overall discourseand are determinedby the intentional
structureof the discourse(Grosz,1977). At the local level, which pertainsto utterance
by utteranceprocessingvithin the discoursesggment,spealers’ and hearers’attentionis
centeredon a single entity. This centeringof attentionon a single entity at ary given

point in the discoursesggmentis the underlying premiseof Centeringtheory andit is
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alsothe basisfor the focusingmodel of Sidner(1979) andthe model of compleity of
inferencein Joshi& Kuhn(1979)andJoshi& Weinstein(1981). In Sidners model,such
centeringwasusedasa meando identify the referentsof anaphoricexpressionsyhereas
in the compleity modelof Joshietal., centeringwasusedto shav how the meaningof an
utterances integratedinto discoursemeaning*

Centeringtheorywasalsomotivatedby the ideathatmodelingthe centerof attention,
or theattentionaktate allowedfor limiting thenumberof inferencesequiredfor discourse
interpretationln Sidners model,for example centeringvasseerasproviding astructured
sourcefor the interpretationof anaphorsand inferencerules were appliedin her algo-
rithm only to confirmor rejecta selectedco-specifie(Sidners termfor antecedent Such
an approachwascrucially contrastedwvith purely inferencebasedsystemgHobbs,1976;
Charniak,1972; Reiger 1974)for anaphorinterpretationn which the procesds simply
too uncontrolledand comple<. Joshiet al. usedthe notion of centeringto determinean
almostmonadicpredicaterepresentatiof an utterancein discoursewhich they usedto

reducethe compleity of inference.

1.5.2 Coherenceand Attentional State

Therelationshipbetweencenteringof attentionand coherencealerivesfrom the ideathat
coherencdetweerutterancesn the discoursesegmentis influencedin partby the degree
of continuity in what the segmentis about. Eachutterancein the discoursesggmentis
“about” oneparticularentity, andthis “being about” oneparticularentity capturegheidea
discussediborve that spealers’ and hearers’attentionis centeredon one particularentity
at ary given point. Differencesn the coherenceof segmentsis affectedby differences

in continuity exhibited by successie utterancesn termsof their “aboutness’of a given

Ysidneractuallyuseshetermdiscousefocusfor the centerecentity, which wasabandonedh its adapta-

tion within Centeringtheorybecausef the potentialconfusionof thetermwith its otherusesin thefield.
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entity. If successie utterancesontinueto be aboutthe sameentity, they will be moreco-
herentasopposedo successie utteranceshatshift from beingaboutoneentity to another
Theexamplesin (6) and(7) (from Groszetal. (1995))illustratethe relationshipbetween

coherencandaboutness/centering.

(6) a. Johnwentto hisfavorite music store to buy a piano.
b. He hadfrequentedhe storefor mary years.
c. He wasexcitedthathe couldfinally buy apiano.

d. He arrivedjustasthe storewasclosingfor theday.

(7) a. Johnwentto his favorite music store to buy a piano.
b. It wasastoreJohnhadfrequentedor mary years.
c. He wasexcitedthathe couldfinally buy apiano.

d. It wasclosingjustasJohnarrived.

Discoursg6) is morecoherenthandiscoursg7). Centeringexplainsthis differenceas
arisingfrom differentdegreesin continuity in whatthe discoursas about. Discourse(6)
centersarounda single entity, whereasdiscoursg7) seemgo flip backandforth among
severaldifferententities. Thatis, whereasliscoursg6) is clearly about*John”, discourse
(7) hasno singleclearcenterof attention. (7a) seemdo be centeredon “John”, but after
thatthe centerseemgo shift to “the store” (7b), thenbackto “John” again(7c), andthen
againto “the store”(7d). This constanshifting of thecentelis whatmakes(7) lesscoherent

comparedo (6).1°

15However, notethatwhile shifting the centerconstantlyfrom oneentity to anotherdegradeghe coherence
of a discourse maximal coherencen a discoursein a discourseof extendedlength may be intentionally

avoidedbecausdét maybecomemonotonous.
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1.5.3 Coherenceand Referring ExpressionForm

Centeringtheoryalsorelatesthe degreeof coherencéetweenutterancego the inference
load placedon the hearerdueto the spealer’s choiceof linguistic form to realizethe same
propositionalcontent.Choicesin linguistic form have to do with the syntacticform of the
utterancesas well asthe form of referring expressions.Accordingto Centeringtheory
pronounsanddefinitedescriptionsfor example,placedifferentinferencedemand®on the

hearer Considerfor examplethefollowing discoursgfrom Groszetal. (1995))in (8).

(8) a. Terry reallygoofssometimes.

b. Yesterdaywas a beautiful day and he was excited abouttrying out his new

sailboat.
c. He wantedTony to join him on asailingexpedition.
d. He calledhim at6am.

e. He wassickandfuriousat beingwokenup soearly.

Theuseof thepronounin (8e)to referto “Tony” is confusing.Accordingto Centering
theory thisis explainedby thefactthatthroughutterancg8d), “Terry” hasbeenthe center
of attentionandhenceis the mostlikely referentof hein utterance(8e). It is only when
the word sick is processe@ndthe inferenceis madethatit is unlikely that“Terry” is the
onewho is sick (sincehe is eagerto go on a sailing expedition) that the interpretation
of the pronounis shiftedfrom “Terry” to “Tony”. A muchmore naturalsequenceesults
if a propernameis usedfor “Tony”, asshowvn in (9). While the segmentstill displays
low coherencen (9) becausef the suddenshift thatthe hearemeedsto make in his/her
centerof attentionfrom “Terry” to “Tony”, it is still betterthan(8) in thatthe hearerhas
to make onelessinference,namely the onerelatedto the interpretationof the pronoun.

Furthermoreunlike (8), thereis alsono gardenpathresultingfrom this discourse.
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9) a.

Terry really goofssometimes.

Yesterdaywas a beautiful day and he was excited abouttrying out his new

sailboat.

He wantedTony to join him on a sailingexpedition.

. He calledhim at6am.

Tony wassick andfuriousat beingwokenup soearly.

Note, however, thatthe unnaturalnesef (8) is duealsoto thefactthatboththe entities

“Terry” and“Tony” areambiguouswith respectio their grammaticafeaturesof person,

numberandgender If “Tony” werereplacedby a femaleentity “Antonia”, the useof a

pronounin the (e) utterancenvould be quite natural,asshavnin (10).

(10) a.

b.

Terry really goofssometimes.

Yesterdaywas a beautiful day and he was excited abouttrying out his nev

sailboat.

He wantedAntonia to join him on a sailingexpedition.

. He calledher at6am.

Shewassick andfuriousat beingwokenup soearly.

Accordingto Centeringsuchadiscoursevouldstill belesscoherenthan(8) becausé

wouldstill involveashiftin thecenterof attentionfrom “Terry” to “Antonia”, but Centering

doesnot sayarnything aboutwhy it soundsmuchbetterthan(9). In Chapter2, we account

for thedifferencebetweerthethreediscourseshovn herewithin ourgeneratioralgorithm.

1.5.4 Centering Definitions and Constraints

Thebasicdefinitionsandassumptionsf Centeringtheoryareshownn in Figurel.1.
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(1) EachutteranceU; in a discoursesggment,U;,...,U,,, evokes a set of discourse
entitieswhich arecalledthe forward-lookingcentes, C;’s, of thatutterance.

(2) Utteranceotherthanthe segmentinitial utterancenave a Badkward-lookingCen-
ter, Cy.

(3) TheC, of anutteranceJ; ,; connectswith oneof the C;’s of utterancelJ,.

(4) The setof forward-lookingcenters {C;}, is partially ordered accordingto dis-
coursesalience.

(5) The highestranked memberof {C;} is referredto asthe Preferred Center C,
Brennaretal. (1987).

(6) The more highly ranked an elementof {C;(U;)}, the morelikely it is to be the
Co(U;11).

(7) Themosthighly ranked elementof {C;(U;)} thatis realizedin U, is, by defini-
tion, the C,(U; 1 1).

Figurel.1: CenteringDefinitions

The Backward-looking Centerrepresentshe discourseentity that the utterancemost
centrallyconcernsandis similar to what hasbeenelsavherecalledthe topic (Stravson,
1964;Reinhart,1981;Horn, 1986). Centeringfurther stipulateghateachutteranceJ; has
at mostBackward-lookingCenter This captureghe claim of Joshi& Kuhn(1979)and
Joshi& Weinstein(1981)thatdiscoursetiave a monadictendencyi.e.,thetendeng to be
aboutonething atatime. This claim hasalsoreceved psycholinguisticsupport(Hudson-
D’Zmura, 1988;Gordonetal., 1993)in theliterature.

The term realizes(in Definition 7) is definedasfollows!®: an utteranceU realizesa
centerc if ¢ is anelementof the situationdescribedy U, or if ¢ is the semantidanterpre-
tationof somesubparbof U. Thus,therelationrealizesdescribepronounszeropronouns,

explicitly realizeddiscourseentities,andthoseimplicitly realizedcenterghatareentities

18The useof thetermdraws on notionsfrom situationtheory(Barwise,1999).
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inferrablefrom the discoursesituation(Prince, 1981;1992).

The determinatiorof the Backward-lookingCenterof an utterancedependscrucially
on the rankingof the forward-lookingcentersof the previous utterancan the segment. A
numberof factorsplay arole in determiningthis ranking. We will discusshis point fur-
therbelov. However, it is importantto noteherethatit is the C; list ranking/orderinghat
is arguedto be the primary basisfor the cross-linguisticvariationin referringexpression
form. In the original Centeringformulation,which wasbasedon examplesfrom English
discoursest wasassumedhattherankingof the forward-lookingcentersvasstructurally
determinedn large partby the grammaticakolesof the expressionghatrealizedthe cen-
ters. In therestof this section,we will rankthe C; list accordingto grammaticalole for
expositorypurposes.

To capturethe relationshipbetweenthe degreeof aboutnesgof a single entity) of a
discoursesggmentand the coherenceof the segment, Centeringdefinesthree types of
Transitionrelationsacrosspairs of utteranceswhich waslater extendedto four typesin
Brennanetal. (1987). We presenthe extendedTransitiontypesbelon. The Transitions,
shavnin Tablel.1,aredeterminedy two factors:whetherthe C,(U;, ;) is thesameasthe
Cy(U;) or not, andwhetherthe Cy(U;,) is the sameasthe C,(U,4,) or not. The different
Transitiontypescaptureor reflectthe degree(s)to which discoursesegmentsor sequence
of utterancegontinueto be aboutthe sameentity. For example,a CONTINUE Transition
reflectsthe fact that spealers centeron the sameentity acrossan utterancepair and will
mostlikely continueto centeron the sameentity in the subsequentitterance.A RETAIN
Transitionreflectsthefactthatwhile beingcenteredn the sameentity from oneutterance
to thenext, thespealer’s attentionwill mostlik ely shift to anotherentity in the subsequent
utterance.ln a SMOOTH-SHIFT Transition,the spealer actually shifts the centerto a dif-
ferententity thanthe previous utteranceandcreatesan expectationthats/hewill continue

to talk aboutthis new entity. Finally, in the ROUGH-SHIFT Transition,the spealer shifts
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the centerto a differententity thanin the previous utterancebut at the sametime doesnot
createan expectationof further continuationof centering.ROUGH-SHIFT Transitionshave

beenarguedin theliteratureto be oneof theindicatorsof discoursesggmentboundaries.

Cp(Uit1) = Cp(Us) | Co(Uit1) # Co(Ui)
ORGy(Ui) =[7]
Cp(Uit1) =Cp(Uj41) | CONTINUE SMOQOTH-SHIFT
Cs(Ui41) # Cp(U;41) | RETAIN ROUGH-SHIFT

Tablel.1: Transitionsin the CenteringModel

The useof differenttypesof Transitionsareillustratedby the discourse(from Grosz

etal. (1995))in (11).

(11) a. John; hasbeenhaving alot of troublearranginghis vacation.
b. He; cannoffind anyoneto take over hisresponsibilities.
[C, = John;C; = {John,...}; Tr = CONTINUE]
c. He; calledup Mik e; yesterdayto work outaplan.
[Cy, = John;C; = {John,Mike,...}; Tr = CONTINUE]
d. Mik e; hasanngedhim; alot recently
[Cy, = John;C; = {Mike, Johr}; RETAIN]
e. He; calledJohn; at5 amon Fridaylastweek.(he= Mike)

[Cy, = Mike; C; = {Mike,John,...}; Tr = SHIFT]

Utterance(11b) establishesJohn” asboth the C, aswell asthe mosthighly ranked
elemenbf theC; list. In utterancg11c)“John” continuesasthe C;, but in utteranceg11d)
heis only retained;'Mik e” hasbecomethe mosthighly ranked elementof the C;. Finally,
in utterancg11e)the Backward-lookingCentershiftsto being“Mik e”.

Centeringstipulateswo constraintspne on centerrealizationandthe otheron center
movement. Thefirst constraintgivenbelowv asRule 1, is theonly constraintin Centering

theorythatexplicitly influenceghe choiceof referencdorm.
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¢ Rule 1: If someelementof C;(U;) is realizedasa pronounin U, 4, thensois the

Cb(U»H_l).

This constraintstipulateshat no elementin an utterancecanbe realizedasa pronoun
unlessthe Backward-lookingCenterof the utterancas realizedasa pronounalso. Rule 1,
sometimegcalledthe pronounrule, represent®ne function of pronominalreference:the
useof apronounto realizethe C, signalsto the hearerthatthe spealeris continuingto talk
aboutthe samething. NotethatRule 1 doesnot precludeusingpronoundor otherentities
solong asthe G, is realizedwith a pronoun.

From Rule 1 it follows that if thereare multiple pronounsin an utterance(both of
which realizeentitiesfrom the previous utterance)thenone of thesemustbe the C,. It
alsofollows from this samerule thatif thereis only onepronounin anutterancethenthis
pronounmustbethe C,.

A violation of Rule 1 occursif a pronounis not usedfor the Backward-lookingCenter
whensomeotherentity is realizedby a pronoun.Sucha violation occursin the following

sequencén (12),whichis presumedo bein alongersegmentcurrentlycenterecbn John.

(12) a. He; hasbeenactingquite oddlately.
[Cy, = John(he); C; = {Johr}]
b. He; calledup Mik e; yesterday
[Cy, = John;C; = {John,Mike}; Tr = CONTINUE]
c. John; wantedto meethim; urgently.

[Cy, = John;C; = {John,Mike}; Tr = CONTINUE]

The violation of Rule 1 leadsto the incoherenceof the sequence.The only possible
interpretationis that the “John” referredto in (12c) is a secondpersonnamedJohn, not
the onereferredto earlierin the sequence.However, even underthis interpretationthe

sequenceés very odd.
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It is importantto realizethatRule 1 constraingherealizationof themosthighly ranked
elementof the C;(U;) thatis realizedin U, giventhat pronominalizatioris used Obvi-
ouslyary entitiesrealizedin U; thatarenotrealizedin U, , 1, includingthe C,(U;) aswell
asthehighestrankedelemenbf C;(U;), donoteffecttheacceptabilityof Rulel. Lik ewise,
if nopronounsareusedthenRulelis notapplicable.

Thesecondconstraints givenby Rule 2 below:

e Rule 2: Sequencesf continuationare preferredover sequencesf retaining,and

sequencesf retainingareto be preferredover sequencesf shifting.

Rule 2 reflectsthe intuition that continuationof the centerand the use of retentions
when possibleto producesmoothtransitionsto a new centerprovides a basisfor local
coherenceln alocally coherentdiscourseseggment,shifts arefollowed by a sequencef
continuationscharacterizinganotherstretchof locally coherentdiscourse.Frequentshift-
ing leadsto lack of coherencaswasillustratedby the contrastbetweerDiscoursg6) and

Discoursg(7).

1.6 Outline of the Dissertation

Our first goalin this thesis,which is subjectof Chapter2, is to discussthe limitations of
Centeringtheoryin termsof providing an explanationfor a wide rangeof alternationsn
the useof referring expressionforms. As we discussedn Sectionl1.5.3, the only con-
strainton referringexpressiorform formulatedwithin Centeringtheoryis in the encoding
of Rule 1. However, this rule canonly be appliedto arestrictedsetof cases.The goal of
this chapteris to explicitly specifyconstraintson the generatiorof referringexpressions.
Theseconstraintsborrow ideasonly implicitly statedin Centeringtheory andalsodraw
on ideasrelatingto Griceanprinciplesof interpretation(Grice, 1975). In doing this, we

areinterestedn showving thattheseconstraintscanbe appliedto understandingeferring
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expressiornphenomenan a wide variety of cases.In addition,the constraintscanalsobe
usedfor modelingreferringexpressionsn generatiorsystemsAnd finally, aswe will see
in theremainingchaptersthey canalsobeappliedto specifygenerabndlanguage-specific
parametersvithin Centeringtheorysothatthetheorycanitself thenbe usefullyappliedto
differentlanguages.

In Chapter3, we presentstudyof referringexpressionsn Hindi. Language®ave been
shown to vary with respecto the constraintghat governthe useof referringexpressions,
andoneof the sourceof variationlies in the differentmeanghatlanguage$ave at their
disposalfor the markingof discoursesalience.In otherwords,we needto determinehow
to ranktheforward-lookingcenterdist of anutteranceat ary givenpoint of thediscourse.
Centeringconstraintsaswell asthe generatiorconstraintghatwe formulatein Chapter2,
canonly be appliedto a languageafter this language-specifiparametehasbeenset. In
this chaptey we first presenta corpus-basethnguage-independentethodologythat will
allow usto identify the structurallinguistic factorsthat determinethe relative salienceof
discourseentitiesin anutterance The methodologyexploits aspecificformulationof Rule
1 of Centeringwithout beingcircularin its application. We apply this methodto a Hindi
corpusandinvestigatethe effect of threefactorson discoursesalience:grammaticalrole,
word order, andinformationstatus Theresultsof our studyshav thatHindi, despitebeing
a free-word orderlanguage doesnot display ary effect of word orderon salience.Free
word orderin languagedik e Germanhasbeenarguedto have aneffect on saliencgRam-
bow, 1993). Our resultsthusbring out a significantcontrastbetweenHindi and German,
in thatit callsfor viewing scramblingor otherword orderphenomenacrosshe two lan-
guagedifferently, at leastto the extentthatthe samesyntacticform doesnot necessarily
map onto the samediscoursefunction in the two languages.Information statushasalso
beenamgued,mostnotablyin Strube(1998),to affect discoursesalience Theinitial results

in Strube(1998) were basedon evidencefrom German,and was later extendedto be a
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universalfactor However, resultsfrom our Hindi corpusshawv thatthe informationstatus
of discourseentitiesdoesnot exhibit any salienceaffecting characteristicssuggestinga
reassessmeiff the universalityclaim with respecto informationstatus.For Hindi, then,
grammaticalole emegesasthe mostsignificantfactor

In the samechapteyfollowing the resultsobtainedirom the applicationof the method-
ology above, we usethe grammaticakole asthe primary rankingin Hindi to provide an
analysisof the useof Hindi zeropronouns.Contraryto earlier proposalswe argue that
the constraintson the useof zerosin Hindi are neithersyntactic(Kameyama,1985), nor
explicablepurelyin termsof the singularnotion of the topic, especiallyonethatis defined
syntactically(Butt & King, 1997).Our studyis conductedvithin the Centeringframework,
usingthe Hindi-specificrankingresults,andthe analysiss providedin termsof Centering
TransitionpreferencesWe shaw that pronounscanbe droppedin Hindi only whenthey
occurin anutterancdollowing a CONTINUE or a SMOOTH-SHIFT Transition thusdemon-
stratingthe importanceof the preferredcenter the C,,, for zeropronounrealization. We
alsoformulatea zero pronounrule that mustbe usedin tandemwith the rulesfor overt
pronouninterpretatioror generatiorin Hindi.

In conductingthe corpusanalysisto identify the linguistic determinantof salience,
oneof thefirst issuesve facedwasthatof specifyingthe utteranceunit for local discourse
processing.In the modelof discoursenterpretationthatis assumecdhere,discoursesare
composedf utterancesand discourseentitiesare addedto the discourserepresentation
whenthe utterancehey arepartof is syntacticallyandsemanticallyprocessedThe ques-
tion thenis, whatconstituteghe utterance?s it the sentencepr somesmallerunit lik e the
tensedclause?Is therepresentationf the utterancesn the discoursemodelhierarchical?
If so,whatdetermineghe hierarchicaldiscourserepresentationf the ongoingdiscourse?
Theseareissueghathave beenexploredextensvely in previousresearchHowever, there

is no consensuyet reached.In orderto continuewith the work presentedn this thesis,
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however, we adoptedwhat we believed to be the correctresultsfrom the literature,with
differentassumptiongomingfrom differentresearctsources.In Chapter4, however, we
presentananalysisof the utterancestatusof complex sentencesontainingrelative clauses
sinceno extensivework onrelative clausecontainingsentencess available(exceptfor sug-
gestiongnadein Kameyama(1998)andHurewitz (1998)). With respecto relative clause
sentencesye aguethatdifferentkinds of relative clauseshave differenteffectson the hi-
erarchicalorganizationof discoursesegments.Using anaphoricevidencefrom discourse,
we first shawv that non-restrictve relative clausespatterndifferently from restrictve rela-
tive clausesandwe amguethat non-restrictves,but not restrictves,shouldform a distinct
but embeddeditteranceunit. For restrictive relative clauseshowever, we motivatea fur-
ther partitioning betweenndefinite headrestrictvesand definite headrestrictves, so that
the indefinite headrestrictvesare groupedtogethermwith the non-restrictveswith respect
to their utterancestatus,i.e., asforming a distinct but embeddeditteranceunit. Our ap-
proachtowardsthe treatmentof relative clausesn discourses in line with the approach
seenn syntacticaccount§Demirdache1991)andotherdiscourseaccountgPrince,1990)

of relative clausedor EnglishandYiddish.

24



Chapter 2

Formulation of Constraints for

Generating Referring Expressions

In Chapterl, we describedhe Centeringmodel(Groszetal., 1983;1995),discussingow
the modelformalizesthe notion of cognitive activation asthe attentionalstateof spealers
andhearersaandestablisheselationshipbetweerattentionaktateanddiscoursecoherence
ontheonehandandbetweendiscoursecoherencandtheform of referringexpression®n
theotherhand.

Apart from the Rule 1 constrainthowever, Centeringdoesnot explicitly tell usmuch
more abouthow spealers are guidedin their useof referring expressionforms. Rule 1
imposesa constrainton the form of the Backward-looking Centerin a restrictedset of

contexts:

¢ Rule 1 Constraint on Referring ExpressionForm:

If someelementof C;(U;) is realizedasapronounin U, 1, thensois the Cy(U; 1).

Rule 1 makesthe predictionthat, in the discoursen (13), (13ci) soundsmuchbetter

than (13cii). (13cii) is lesscoherentsincethe Backward-looking Center “John”, is not
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pronominalizedvhereassomeother entity, “Mik e”, is. It is importantto note that both
(13ci) and(13cii) instantiatea CONTINUE Transition,sothatthe Rule 1 constraintin this

caseoperatesndependentlypf thetype of Transition.

(13) a. He; hasbeenactingquiteoddlately. (He; = John)
[Cy, = John(he); C, = John]
b. He; calledup Mik e; yesterday
[C, = John(hg); C, = John;Tr = CONTINUE]
c. i. #John; wantedto meethim, urgently.
[Cy, = John;C, = John;Tr = CONTINUE]
ii. He; wantedto meethim; quiteurgently.

[C, = John(He;); C, = John;Tr = CONTINUE]

In this chapterwe developanalgorithmfor generatingeferringexpressiorformsused
in naturallanguagealiscourseWewill startwith specifyingprimitive constraintsn termsof
Griceanprinciples(Grice,1975)andthenshav how the Centeringprinciples,in particular
Rulel1 andDefinition 6, canbeaddedhaturallyto theseprimitive constraintsOurapproach
is meantto presentacomprehensie accouniof how referringexpressiorformsareusedin
naturallanguagealiscoursesUItimately, we explicitly formulateanalgorithmfor generat-
ing referringexpressiorformsbasedn the Centeringprinciples.Theconstraintspecified
in thealgorithmaremuchwiderin thedomainof theirapplicationthanRule 1. Thedomain
of applicationof the algorithmis definedin termsof CenteringTransitionsequencesThe
algorithmis designedn suchaway asto be usefulfor generatiorsystemswhile keeping

structuralandinferentialmechanismseatlydistinct.
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2.1 Gricean Principles and Anaphoric Usage

Accordingto Grice (1975),communicatioris drivenby a cooperatie effort on the partof
discourseparticipantssuchthatthey attempto corvey whatthey meanin themostoptimal
way. Underlyingthis generalcoopeative principle aremorespecificrulesthatareargued
to be characteristioof linguistic utterances.Grice groupstheminto the four maximsof
guantity, quality, relation and manner For our purposesthe first andthe last are most

relevantfor referringexpressiorformsandaregivenin (14) and(15).

(14) Maxim of Quantity:
a. Make your contritution asinformative asis required.

b. Do notmake your contribution moreinformative thanis required.

(15) Maxim of Manner:

a. Avoid obscurityandambiguity

Thesetwo maximscanbe seento functionin the way spealersuseanaphoricexpres-
sions(asin otherdimension®of communication)andfor eachof the maxims,therulescan
beformulatedmorepreciselyto shav how they work in thedomainof discourseanaphora.

The“quantity” principleis reformulatedn (16):

(16) The Maxim of Quantity in Anaphoric Usage:

Usethenon-informatve pronominalform to referto anentity when
a. itsreferencecanbe unambiguouslyeterminedand

b. whennoadditionalinformationneedgo beconveyedabouttheentity (thatcan

be conveyedthrougha descriptve nounphrase).

(16a)follows from (14b)andis ableto accountfor the oddnesf the repetitionof the

propernameBilly in (17b). Sincethereis no otherentity in this simplediscoursehatthe
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pronounhe could referto, andbecausedhe spealer canbe certainthatthe hearemwill be
ableto determineits interpretationthe choiceof the pronounto referto “Billy” turnsout

to betheform thatis no moreinformative thannecessary

(17) a. Billy; knockedonthedoor.
b. He;/#Billy; rangthebell.

c. Butnooneanswered.

(16b) is a specificcaseof (14a)is instantiatedn casedike (18b), with the useof the
definite descriptionthe snarling beast The useof the pronouninsteadwould have been
justassufficientfor identifying theentity to whichit refers but thespealerchooses$o usea
moreinformative expression.However, ratherthanconstitutinga violation of the quantity
maxim, this kind of overinformativenessactually hasa particularfunction. It is often
the casethat spealers usethe alternatve definite descriptionform to corvey additional
informationto the hearer In this example,the definite descriptionis usedbecausehe
spealerintendsthe heareito acquiremoreknowledgeaboutthe particulardogin question,
andto make an additionalinference,namely that somethingunpleasants in the offing.

(18c) confirmsthisinference?

(18) a. Susariookedatthe dog;.
b. The snarling beast/It; wasapproachindnerslowly.

c. Shequickly decidedo stepinto thestore.

In languagesuchasJapaneseayhichallows unrestrictediseof zeropronominalsazeropronounwould
be usedfor theunambiguouseferencd Kameyama,1985).

2This exampleis adaptedrom Groszetal. (1995),who alsonotethis kind of overinformativeness:

i. My dog; is gettingquiteobstreperous.
ii. |tookhim; tothevettheotherday.
iii. The mangy old beast alwayshatesthesevisits.

28



Themaximof mannercomesnto play whenmultiple entitiescompetefor theinterpre-
tation of anaphoricforms. As a first approximation the reformulationof this maxim for

anaphoriausecanbe statedasfollows:

(19) Maxim of Manner for Anaphoric Usage:First Version

a. Usemoreinformative form(s) of referencevhenmorethanone entity quali-
fies asthe interpretationof the pronominalform(s) (wheresatisfyingperson,

number gender(etc..) featuresof the pronouncountsas“qualifying”).

Simply read,what this rule saysis thatif morethanone entity can matchthe gram-
maticalfeaturesof the pronominalform, thenthe useof the pronounis not felicitousand
amoreinformative form of referencanustbe used.However, this behaior is not consis-
tently obseredin naturallyoccurringdiscourse.For example,in (20d), the pronounthey
is usedeven thoughboth “field mice” and “wax and parafin”, evokedin (20c), qualify
asits referents.A similar scenariais seenin (21), whereboth “a rat” and“a packageof
bread”,evokedin (21a),qualify asreferentof the possessie pronounin (21b),andin (22),
where“a gust”, “the lake” aswell as“the framedglass”,evokedin (22a),qualify asrefer
entsof the pronounin (22b). In all theseexamplesthe lessinformative pronominalform
is useddespitethe apparentambiguity of referencethusviolating the maxim of manner
statedabove. Notice,also,thatin eachcasethe useof the pronounis perfectlynaturaland

interpretable.

(20) a. andHerzogsometimesviped mousedroppingsfrom thetablewith his sleeve,
b. calmly wonderingwhy field mice; shouldhave sucha passionfor wax and
paraffin ;.
c. They; gnavedbirthdaycandledown to thewicks.

SaulBellow; Herzay
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(21) a. Arat; chevedinto a packageof bread;,
b. leaving the shapeof its; bodyin thelayersof slices.

SaulBellow; Herzay

(22) a. A gust; fromthe lake; madethe framed glass, tremblein Herzogs arms.

b. He proppedit; carefullyagainstthe porchandtook off his carvasglovesbut

nothis beret,. . .

SaulBellow; Herzay

Ontheotherhand,exampleg23)-(24)belowv shav the MannerMaxim beingrespected

in thatmoreinformative forms of expressiorareusedin caseof ambiguity

(23) a. Herzog; wroteto Chicagoaboutjobs.
b. He; hadto find a positionfor Valentine Gersbach, too.
c. Valentine; wasaradioannounceradisk-jockey in Pittsfield.

SaulBellow; Herzay

(24) a. A frowzy doorman; let Herzog; into the crumblingvault of thelobby.
b. Herzog; undressedh the examiningroom— atroubled,dire green.

SaulBellow; Herzay

The conflicting patternsseenin the examplesabose seemto suggesthatthe Manner
Maxim asformulatedabore cannotbe correct. However, a closerlook at the discourses
revealsa behaior thatis in fact consistentandrequiresonly a refinementof the maxim.
Notice that, in eachof the final utterancesn (20)-(22)in which the pronominalform is
used thereis someadditionalinformationavailablein the sameutterancehathelpsto dis-

ambiguatethe referenceof the pronoun. In (20c), it is the lexical semanticinformation
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associateavith the mainverb gnawedwhich the hearerusestogethemwith his/herreposi-
tory of world knowledgeto determinghat“mice” but not“wax” or “paraffin” aregnawing
things. In (21b), it is the headnoun (of the possessie pronoun)body, which againtrig-
gersaworld knowledgeinferenceon the partof the hearerto determinghat*“rats” andnot
“packageof bread’have bodies.Finally, in (22b),theverbproppedtriggerstheinference
that “framed glasses”and not “gusts” or “lakes” can be proppedagainstsomething. In
Examples(23)-(24) on the otherhand, no inferenceseemdo be easilytriggeredby ary
elementin either(23b) or (24b)if the propernameis replacedwith a pronoun.Basedon
this distinction betweenthe two setsof examples,we can make a refinemento the first
versionof the MannerMaxim asshawvn in (19) by addinganotherclauseto it, clause(b),

to give (25):

(25) Maxim of Manner for Anaphoric Usage:RevisedVersion Usemoreinformative

form(s) of reference

a. when more than one entity qualifiesas the interpretationof the pronominal
form(s) (wheresatisfyingperson,number gender(etc..) featuresof the pro-

nouncountsas“qualifying”), and

b. whenno otheraspectof the utterancein which the referring expressionoc-
cursprovidesadditionalinformationto help the hearerin disambiguatinghe

expressions.

Letusnow seewhethertherevisedmaximallowsusto accounfor certainotherkindsof
discoursespamelythosein whichmorethanonediscourseentity mentionedn anutterance
is spolenof in thefollowing one. If the entitiesaregrammaticallyambiguousn thefirst
utterancen which they arerealized,thenpronominalforms usedto referto eachof them
in the subsequenitterancevould be ambiguousAccordingto themaximasstatedabove,

then,thespealerwould beunderanobligationto usemoreinformative formsof expression
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to facilitateunderstandindpy the hearer Furthermorepy the Maxim of Quantityasstated
in (16), we would alsoexpectthe spealer not to be moreinformative thanrequired. And
oneway in which this expectationcould be metis by the useof over-informatvenesaith
respecto only oneof theentities whichwouldbejustthesufiicientamountof contribution.
Thisbehaior is indeedfoundin naturally-occurringliscourseConsider(26) in whichthe
spealer usesa definitedescriptionthe old manin (26b)to referto “Herzog’s father”. Both
“Herzog” and“Herzog’s father’areevokedin (26a)andagainin (26b). Usingpronoungo
referto the entitieswould have led to anambiguity andthe hearereitherwould notbeable
to interpretthe pronounspr elsewould assignthemtheincorrectinterpretation.The same
situationis seenn (26¢),in whichthemoreinformative propernamefor oneof theentities

is usedto avoid ambiguityor incorrectreferentassignment.

(26) a. Herzog; wasbroke, andasledhis father; to underwritealoan.

b. The old man; questionechim; narravly, abouthis; job, his; expenseshis;

child.

c. He; hadno patiencewith Herzog;.

SaulBellow; Herzay

The Griceanmaximsdiscussedibove thus seemto be respectedven in thesemore
comple discoursesn which several entitiesaretalked aboutat onceover successie ut-
terances. The questionto be asled next is whether in the caseof ambiguitiessuchas
thoseshawn in (26), thereis ary constraintthat forcesthe spealer to be over-informative
with certainkinds of entitiesandnot others. For instance,n (26b), why did the spealer
chooseto be more descriptve whenreferringto “Herzog’s father” (the old man) andnot
whenreferringto “Herzog” (him)? Similarly, doesarnything governthe oppositechoicefor
overinformativenessn (26¢)? The Maxims that we have formulatedcannotanswerthis

guestionandwe mustthereforelook elsavherefor anexplanationof how thereferringex-
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pressiorforms have beenused.In fact, this is whereRule 1 of Centeringcomesinto play.
Usingthe rankingof entitiesby grammaticafunction for English,the Backward-looking
Centerof (26b)is “Herzog” andthatof (26¢)is “Herzog's father”. Accordingto Rule 1, if
arythingis realizedasapronounthenit mustbethe Backward-lookingCenter As aresult,
whenthe spealer makesa choiceto usea moreinformative expressiorfor oneof the enti-
tiesin eitherutterances/hecanonly do sowith theentity thatis notthe Backward-looking
Center

So we have showvn in the above discussiorhow we canformulatethe constraintson
the choiceof referring expressionforms comprehensiely by startingout with primitive
constraintsstatedin termsof Griceanprinciplesandaddingon Rule 1 to theseprinciples.
In the next section,we proceedto the main goal of this Chapter which is to explicity
formulateanalgorithmfor generatingeferringexpressionghatarewider in their domain

of applicationthanRule 1.

2.2 Center-movementand Center-realization basedAlgo-
rithm for Referring ExpressionGeneration

Apart from theformulationof Rule 1, thereis no otherexplicit formulationof a constraint
on the useof referring expressionforms. To someextent, this lack is justified sinceall
other constraintsif formulatedcan only be statedas preferencesand do not operatein
discourseasstrictly asRule 1.2 However, thereis onesuggestionn the Centeringmodel
of how spealersmaychoosdormsto realizeentities. This suggestiorwasillustratedwith

example(8 - Chapterl), repeatedereas(27).

(27) a. Terry, reallygoofssometimes.

3Centeringin factclaimsthatevenRule 1 canbeviolated.
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b. Yesterdaywas a beautiful day and he; was excited abouttrying out his new
sailboat.
c. He; wantedTony; to join him onasailing expedition.
[Cy, = Terry (he); C, = Terry; Tr = CONTINUE]
d. He; calledhim; at6am.
[Cy = Terry (He;); C, = Terry (him;); Tr = CONTINUE]
e. i. He; wassickandfuriousatbeingwokenup soearly
[Cy, = Tory (he;); C, = Tony; Tr = SMOOTH-SHIFT]
ii. Tony; wassick andfuriousatbeingwokenup soearly.

[C, = Tony; C, = Tony; Tr = SMOOTH-SHIFT]

As discussedefore,the useof the pronounin (27ei) to referto “Tony” is confusing
becaus€Terry” hasbeenthe centerof attentionthroughutterance(27d) andis alsothe
mostlikely referentof he in utterance(27e) sinceit is the PreferredCenterin (27d). If
the pronounis replacedby the full NP Tony, this confusionis avoided,asin (27eii). The
naturallanguagediscoursesn (28) and(29) showv that spealers avoid using pronounsin
suchcontets, i.e., wherea Non-preferredCenterin an utterancas realizedasthe C, and
C, of the subsequentitterancethusmarkinga SMOOTH-SHIFT Transition. In both (28b)
and(29e),“Bateman’is a Non-preferredCenterandwhenthe spealer shiftsthe centerto
“Bateman”in the subsequentitterances(28ci) and (29fi) respectiely, the form usedto
realizethe entity is afull NP, eventhoughno otherentity is realizedfrom the previous ut-
terancesFurthermoretheuseof apronounin bothcasedeadsto thewronginterpretation,
asseenin (28cii), wherethe pronounwould incorrectlyreferto “Edward”, andin (29fii),

wherethe pronounwould incorrectlyreferto “Jackson”.

(28) a. Edward slippedonacoat

b. and,puttingon his hat,accompanie@®ateman out of the store.
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[Cy, = Edward (his); C, = Edward; Tr = CONTINUE]

o

i. Batemanattemptedo putthe matterfacetiously
[C, = BatemanC, = Bateman;Tr = SMOOTH-SHIFT]
ii. #He attemptedo putthematterfacetiously

SomesetMaugham;TheFall of Edwaid Bernard

(29) a. Arnold Jackson’s remarkseemedo have arousedn him a train of recollec-
tions,
b. for he beganto talk of his prisondays.

[C, = Jacksor(he); C, = Jackson]Tr = CONTINUE]

o

He talked quite naturally without malice,

[C, = Jacksor(he); C, = Jackson]Tr = CONTINUE]

d. asthoughhe wererelatinghis experiencestaforeignuniversity.
[C, = Jacksor(he); C, = Jackson]Tr = CONTINUE]

e. He addressetlimselfto Bateman
[Cy = Jacksor(he); C, = JacksonTr = CONTINUE]

f. i. andBatemanwasconfusedandthenconfounded.
[C, = Bateman(C, = Bateman;Tr = SMOOTH-SHIFT]

ii. #andhe wasconfusedandthenconfounded.

SomesetMaugham;TheFall of Edwaid Bernad

Two pointsareto be notedwith the abore examples. First, unlike (27ei), wherethe
hearercould have still interpretedthe pronouncorrectly basedon additionalinferences
availablelateronin theutterancenamelytheinferencethat“Terry” couldnotpossiblyhave

beensick, nosuchinferenceis easilyavailablein (28cii) and(29fii).* At thesametime, like

4Thereis a slight possibility of an inferenceobtainingfrom (29fii). The writer hasbeentalking about

Arnold Jacksorrelating his experiencesn a totally relaxed mannersothatit is unlikely thatit is Jackson
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(27ei), naturallyoccurringdiscourseprovide ampleevidenceof a pronounbeingusedto
realizea Non-preferredCenterof the previousutterancef thereis somestructuralor infer-
entialinformationavailablein the utterancehatwill allow the hearerto assignthe correct
interpretatiorto the pronoun—thoughthis will still placeincreasednferencedemand®n
the hearer (30) supplementshe constructedCenteringexampleto show thatspealersdo
indeedcapitalizeon inferentialinformationto violate expectations Therelevantutterance
is (30f) in which a subjectpronounis usedto realizea Non-preferredCenterfrom (30e),
namely “Constantine’(the PreferredCenterbeing“Enver”). Theinferencethatvery easily
yieldsthe correctinterpretatiorfor the pronounis thatthe spealer hasbeentalking earlier
(in (30a))about‘Constantine”asthe personwho’s goingto betraveling, andsincethereis
no mentionof “Enver” ashaving anything to do with traveling, the heareris ableto assign
“Constantine”asthe interpretatiorof the pronounwhens/heencountershe travel related

verbssailing andlanding

(30) a. ...amancalledConstantine Andreadi is on his way from Constantinople

with certaindocumentghatwe wantto gethold of.
b. He's, aGreek.

[C, = ConstantingHe’s;); C, = ConstantineTr = CONTINUE]
c. He's; anagentof Enver Pashg;

[C, = ConstantingHe's;); C, = ConstantinelTr = CONTINUE]

d. andEnver; hasgreatconfidencen him,.

who would bethenconfusedor confoundedHowever, noticethatit is quite possibleto imaginea context in
which somethingdoeslendto Jacksors confusionasfor example,Batemanrs rudebehaior in thefollowing
possiblecontinuationof (29).

(i) He; addressetdimselfto Bateman

(i) andhe; wasconfusedandthenconfoundedecausdatemanseemedo have completelyignoredevery-

thing he hadjustrelated.
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[C, = Constantinghim;); C, = Enver; Tr = RETAIN]

e. He's; givenhim; verbalmessagethat aretoo secretandtoo importantto be
puton paper
[Cy, = Enver (He’s;); C, = Erver; Tr = SMOOTH-SHIFT]

f. He’s; sailing from the Piraeus,on a boat called the Ithaca,and will land at
Brindisi on hisway to Rome.
[C, = ConstantingHe’s;); C, = ConstantineTr = SMOOTH-SHIFT]

SomesetMaugham;TheHairlessMexican

Exampleq27)and(30) shon how inferenceghatcanbeeasilyderivedfrom utterances
canleadto a violation of expectationandthusto the useof pronounswhich would have
otherwisebeeninfelicitous. In additionto inferentialinformation,therearealsostructural
aspectghatleadto a violation of expectationin the choiceof referringexpressiorforms.
The simplesttype of suchstructuralfeaturess grammaticalmarkingsfor personnumber
genderandsortalfeaturegfor languageshathavethem).For example gendemandnumber
markingson pronounsn Englishareonesourceof structuralinformationthatallows Non-
preferredCenterdo berealizedaspronouns Gendermandnumberdisambiguatiors shovn
in (31c)and(32b)respectiely.

(31) a. Foralittle while Doris; did notspeak.
b. She wassurprisedather husband’s; tone.
[C, = Doris (She); C, = Doris; Tr = CONTINUE]
c. He; spoletersely
[C, = Doris’s husbandHe;); C, = Doris’s husband;Tr = SMOOTH-SHIFT]

SomesetMaugham;TheForce of Circumstances

(32) a. Andontheir; way homethey; mether; strollingtowardsthequay (their, they

= Mrs. DavidsonandMrs. Macphail;she= Miss Thompson)
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[Cy, = Mrs. DavidsonandMrs. Macphail(their;, they;); C, = Mrs. Davidson

andMrs. Macphail;Tr = CONTINUE]

b. She hadall herfinery on.
[Cy, = Miss Thompson(Shg); C, = Miss Thompson;Tr = SMOOTH-SHIFT]

SomesetMaugham;Rain

Thesecondpointto be notedabout(28) and(29) is thatRule 1 doesnotapplyin either
casesincethefinal utterancesealizeonly oneof the entitiesfrom the previous utterances
in theirrespectire discoursesggments.Furthermoreaccordingo Definition 7 in Centering
(seeFigurel.1), theseentitiesare the backward-lookingcentersof their utterancesince
they are the maximallysaliententitiesfrom the previousutterancerealizedin the current
utterance As such,Rule1 doesnot apply hereandthe spealeris freeto usea pronounto
realizetheseBackward-lookingCenters.The constraintshatwe wantto formulateshould
answerthe questionasto whenandwhy the spealer choosedo usea full nounphrase
insteadof a pronounfor theseBackward-lookingCenters. We will suspendormulation
of the constraintauntil later becausesit will turn out, mary moretypesof casesanbe
accountedor by theseconstraints.For now, we provide an explanationof the tendeng
seenn theabove examples.

Whatis distinctive aboutthe examplesin (28) and(29) is thatonly oneof the entities
from U; ((28b) and (29e)) hasbeenrealizedin U,,; ((28c) and(29f)) andthatthisis a
non-preferreccenter In Centering,a corollary of Rule 1 and Definition 6 are suficient
to explain the useof the definitedescriptionin theseexamples.The Rule 1 corollary and

Definition 6 (seeFigurel.1) arepresentedbelow.

e Rule 1 corollary: if thereis a single pronounin an utteranceU;, thenit is the

Backward-lookingCenterof U;.
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¢ Definition6: The morehighly ranked anelementof {C;(U;)}, the morelikely it is
to bethe C,(U; 1 1).

Definition 6 captureghe ideathatthe PreferredCenterin U; is the entity thatis most
likely to be the Backward-lookingCenterof U; ;. This preferencenasimplicationsboth
for how hearergendto interpretpronounsaswell asfor how spealersgeneratéhereferring
expressions.In the examplesabove in particular in the absenceof any evidenceto the
contrary hearerswill tendto interpreta singlepronounin an utteranceasreferringto the
PreferredCenterof the previous utterance.Spealers, on the otherhand,will tendto use
full nounphrasedo realizeBackward-lookingCenterghatarenot the PreferredCenterof
the previousutterance.

The Centeringmodel, while suggestingan indicationof a constrainton referring ex-
pressiorform in suchcontexts, never actuallyformulatedit. It seemshowever, thatgiven
thetendeng foundin naturallyoccurringdiscourseswe canindeedformulateconstraints
onreferencdorm for suchcontexts.

In Figure 2.1, the entity-centeringexpectationsare statedandthe constraintsare for-
mulatedasbasedn centerrealizationandcentermovement(CR-CM). The specifiedcon-
straintshold for amuchwider rangeof caseghanthe onesconsidereagbove. We will first
explaintheabove examplesn termsof the CR-CM algorithmandthendiscussthercases.

Notethat ClaandClbaremutually dependentonstraintsandthat C2 is a constraint
that operatesexclusively of ClaandC1lh E1l is arestatemenbf the underlyingideaof
Definition 6 which we discusse@bove. E2 capturegheidea,againinherentin Centering,
thatin theabsencef any contraryevidence,hearerswill expectthe spealer to keeptalk-
ing aboutthe sameentity. This is the expectationfor maximalcontinuityin the discourse
seggmentwhichlendsto maximalcoherenceWe discussedhis atlengthin Chapterl, Sec-
tion 1.5.2.In termsof the CenteringTransitiondefinitions,maximalcontinuityis obtained

with CONTINUE Transitions,which implies that the backward-looking centersof all the
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Center-realization and Center-movement basedAlgorithm for Generating Re-
ferring ExpressionForms:

Expectations(hearetbased)

(E1): the spealer will realizethe PreferredCenterof U; asthe Backward-looking
Centerof the subsequenttterancdJ; , ;, and

(E2): thespealerwill continueto centerthis entity thereonfrom U, ;.

Constaints: (spealkr-based)

(C1a): If U;, indeedconformsto expectations(E1l) and (E2), use pronounsfor
the entitiesrealizedfrom U; to U, ; justin caseno additionalinferenceneeddo be
conveyedwith amoredescriptve expression;

(C1b): else,useadescriptve nounphrasefor one(or more)entity (or entities)to the
extentthatthe hearemoesnotassigraninterpretatiorto somepronounfollowing E1
andE2, but justin caseno structuralor inferentialdisambiguations possible.

(C2): Whereapplicabledo notviolate Rule 1 afterClaor Clbareapplied.
(C3): After the applicationof C1b (if it applies),if additionalinferencesneedto

be corveyedthatcanbe derived from the remainingpronounsusemoredescriptve
nounphrasedor thosepronounsvhereappropriate

Figure 2.1: Centefrealizationand CenterMovement(CR-CM) Algorithm for Referring
ExpressiorForm Generation

utterancesn the segmentwill endup alsobeingthe PreferredCenterof their utterances.

Of course this is only an expectation:discoursesegmentsare mostoften not maximally
coherentin termsof the CenteringTransitions. What is crucial to note, however, is that
this expectationinfluencesthe choicesin referringexpressionform. In the examplesthat

we looked at above, E2 doesnot apply becauseahe PreferredCenterwas not continued

asthe centerat all, sothe questionof expectationsof further continuationof the centerin

subsequenttterancegloesnot arise. E2 will, however, apply in othercaseghatwe will

look atlater.
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The constraintClasaysthatif the expectationsE1l andE2 are met, pronounscanbe
usedto realizethe centers. However, Clacontainsa conditionalclause(just in caseno
additionalinferenceneedgo be conveyedwith a more descriptiveexpression thatrequires
explanation.This hasto do with the factthatdescriptve referringexpressionsarenot just
usedto respectheCenteringprinciplesandconstraintsOften,moredescriptve formsmay
be usedevenfor Backward-lookingCenterghatwerethe PreferredCenterof the previous
utteranceor in the more generalcase,in instancesvhereboth expectationsE1l and E2
are met. Centeringtheoryrecognizessuchusesof referring expressionsand statesthat
suchexpressionglo morethanjustrefer. Thatis, they corvey someadditionalinformation
andthusleadthe hearerto draw additionalinferenceghatwould not have beenobtainable
otherwise We sav anexampleof suchacasen (18).

ConstraintC1b capturesthe relationshipbetweeninferencedemandghat are placed
on hearersvia the useof referring expressions.If the expectationan E1 andE2 are not
met, andif pronounsare usedto realizethe centers,hearerswill mostlikely startwith
assigningncorrectinterpretation(sjo the pronoun(s¥ollowing their expectationandwill
beforcedto make additionalinferencedateronduringutterancerocessingTheconstraint
on the generationof referring expressionsattemptsto avoid this additionalinferenceby
specifyingthatthespealerusemoredescriptveformsfor oneor moreentitiesto informthe
hearerthat his/herexpectationis not beingmetandthat s/heshouldchangenterpretation
assignmentaccordingly Of course astheconditionalclauseof theconstrainspecifiesthe
applicationof the constraintvariesdependindhow muchinferentialinformationmight be
alreadyinherentin the utterancedo allow the heareito easilychangehis/herinterpretation.
We discusseduchexamplesn (30-32).

Rulelin C2appliesafterClaor Clbis applied,butin arestrictedsetof casespamely
wheremorethanoneentity is realizedfrom U; to U, ;. Notethatif the conditionalclause

in Claapplies,andthatif, following this, Rule 1 applies,thenwe have an interesting
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prediction. Namely if the spealer intendedto trigger someadditionalinferenceby using
a descriptve nounphrasefor the backward-lookingcentey thenthe only way the spealer
could generatethe utterancewithout violating Rule 1 is to also use a descriptve noun
phrasefor the entity or entitiesthatis (or are)not the backward-lookingcenter(s).

Finally, C3 appliesafter (andif) C1b hasbeenapplied. This constraintaccountsfor
casesn which noneof the evoked entitiesare realizedas pronouns. It takescareof the
spealer’s intentionto corvey moreinformationaboutan entity thanwould corveyed by
merely using a pronoun. Note that a similar constraintappliesin Cla(with the highest
conditionalclause)ut that ClaandC1lbaremutually exclusive constraints.

We now explain the examplesin (28) and (29) in termsof the CR-CM algorithm. In
(28b), “Edward” is the preferredcenterand, accordingto E1, shouldbe the Backward-
looking Centerof (28c). The spealer, however, doesnot realize “Edward” in (28c) at
all, insteadrealizingthe Non-preferredCenter‘Bateman”. Clanow doesnot hold, sothe
spealeris constrainedo usea propermameto realize“"Bateman”,sincenoinferencewould
be availablewith theuseof a pronoun.Similarly, in (29f), the Non-preferredCenterof the
previousutterancas theonly entity thatis realizedin (29),andin theabsencef ary easily
availableinferencefor the interpretationof a pronoun,we seethe spealer’s obligationto

useapropernamebeingrealized.

2.3 Centering Transition Sequencesnd the CR-CM Al-
gorithm

In the CR-CM algorithmformulatedin the previoussectionthe mainexpectatiorthatwas
proposedor the choicesin referringexpressiorform wasthatthe PreferredCenterof an
utteranceis mostlikely to be the Backward-looking Centerof the subsequentitterance,

andthatthespealeris mostlik ely to continueto centerthis entity. Constraintson referring
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expressionform werethenspecifiedas following from theseexpectations.However, the
exampleghatwereexplainedin termsof thealgorithm,while beingnaturallyoccurringex-
amplesdo notcorvey to whatextentthe CR-CM algorithmcanbeapplied.In this section,
we definethe domainof the algorithm’s applicationin termsof the CenteringTransition
sequencesThis stratayy allow usto applythe algorithmasexhaustvely aspossibleto the
extentthatthe CenteringTransitionscompletelycharacterizehe Transitionsoccurringin
discoursesggments.In the examplesin the previous section,we looked at the Transition
SequenceoNTINUE > SMOOTH-SHIFT (> indicategrecedence)lhefour Transitionsle-
finedin Centeringin factallow usto postulatel6 differenttypesof Transitionsequences.
Thesearegivenin Figure2.2. Thesequencearegenerate@sa simplepermutatioron the

four CenteringTransitionsandyield a 4x4 matrix.

CONT > CONT CONT > RET CONT > SM-SH CONT > RGH-SH
RET > CONT RET > RET RET > SM-SH RET > RGH-SH
SM-SH > CONT SM-SH > RET SM-SH > SM-SH SM-SH > RGH-SH
RGH-SH > CONT | RGH-SH > RET | RGH-SH > SM-SH | RGH-SH > RGH-SH

Figure2.2: Matrix of TransitionSequences

In the texts that we analyzed,we could not find instancesof four of the Transition
sequenceslhesearegivenbelow, with constructedxampledor illustration. For eachwe

briefly discusghe applicationof the algorithm?

® SMOOTH-SHIFT > ROUGH-SHIFT.

(33) a. John; wentto thestore.

SNotethatwe werelooking for instancesn our texts thatcontainedstructuralambiguitybetweerentities
thatwererealizedacrosgsheutterancesAs wasshovn with exampleq31)and(32), structuradisambiguating
featuresoftenleadto a violation of expectationdecausehe necessarynferencescanbe very easilydravn
onthis basis.We excludedsuchsampledrom our analysis.Needlesdo say includingthesefor independent
reasonvill mostlikely bring up mary instance®f the Transitionsthatwe could not find in thetexts, given

our criteria.
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b. Bill ; wassupposedo meethim; thereat Spm.
[Cy, = John(him;); C, = Bill]
c. He; arrivedwith Max,, at5:30pm.
[Cy, = Bill (He)); C, =BIll; Tr = SMOOTH-SHIFT]
d. John; hadnotexpectedViax, to come.

[Cy, = Max; C, = John;Tr = ROUGH-SHIFT]

In (33c),"Bill” isthePreferredCenterof (33c)andthe Transitioninstantiatedy the
utteranceas a SMOOTH-SHIFT. Accordingto E1, therefore,'Bill” is expectedto be
the Backward-looking Centerof (33d), andfurther, accordingto E2, it is also ex-
pectedto lay out a furtherexpectationof continuationby beingthe PreferredCenter
of (33d). However, neitherE1 andE2 aresatisfiedsince(33d) doesnt realize“Bill”
atall. Notethatnon-realizatiorof the PreferredCenterof (33c)in (33d)definesthe
Transitionsequenceve areconsideringn theexample,namely SMOOTH-SHIFT fol-
lowedby a ROUGH-SHIFT. The Transitionsequenceéypeis alsodefinedby the fact
thatthenon-preferredenterof(33c)thatis realizedin (33d)is notthe PreferredCen-
ter of (33d). Our exampleinstantiateghis by realizingthe PreferredCenterof (33d)
with anentity thatwasnot realizedin (33c). This entity is “John”, who wasevoked
in (33a)and(33b). Now, sinceE1l andE2 have notbeenmet, Cladoesnot hold and
Clbappliessothatthespealeris obligedto usefull nounphrasegor oneor moreof
theentitiesin (33d). As Clbspecifiesthespealershouldusefull nounphraseso the
extentthat the hearerdoesnot assigninterpretationdo arny pronounsby following
ElandE2. Let usseehow this workswith the differentalternatve realizationswith
pronounsln eachcasewe will considertheinterpretatiorof the pronoun(sthatthe
hearerarrivesatfollowing E1andE2. If pronounsareusedfor boththeentities,asin

He had not expectechim to come the hearemwould interpretthe subjectpronounhe
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asreferringto “Bill” andthetheobjectpronounhim asreferringto “Max”, whichis
incorrectwith respecto the subjectpronoun.If only the subjectpronounis used,as
in He had not expectedViax to come the hearemwould interpretthe subjectpronoun
asreferringto “Bill”, whichis againincorrect.Finally, if anobjectpronounis used,
asin John had not expectechim to come while the spealer deduceghat“John” is
evokedfrom a prior utterancg33a)or (33b),thetwo entities“Bill” and“Max” from
(33c) still competefor the pronouns interpretation. The hearemwill, following E1,
pick “Bill”, thePreferredCenterof (33c),whichis againincorrect.Notethatin nei-
ther caseis thereary structuralor inferentialinformation easily availablefrom the
utteranceor pronoundisambiguation.Sothe only choicethe spealer hasis to use

propernamedor both“John” and“Max”, or someotherdisambiguatindNP forms.

(34) is like the examples(28) and (29) thatwe have looked at above. “Max” is the
PreferredCenterof (34c)andthusthe expectedcenter(of (34d))whichis subjectto

further continuation.Realizationof the Non-preferredCentey “Bill”, in a preferred
centerpositionin (34d) forcesthe useof a propernamesinceotherwise the hearer
would, following E1 andEZ2, arrive at the incorrectreadingfor the pronoun,i.e., as

“MaX”. 6

® ROUGH-SHIFT > CONTINUE:

(34) a. John; wentto thestore.

b. Bill ; wassupposedo meethim; thereat S5pm.

6Note thatin this case thereis aninferencethatthe hearercould make if a pronounwasused,asin He
had a flexible schedule namelythat since“Max” is the personwho is expectedto arrive late, “Bill’, and
not “Max”, is morelikely to have the moreflexible schedule.On the otherhand,it is quite possibleto see
how thehearemaystill expect“Max” to have aflexible scheduleascanbeseerwith thefollowing possible
continuation:

(i) Max/Hehadaflexible schedulébut todayhe hadto meeta deadline.
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C.

d.

[Cy, = John(him;); C, = Bill]

Max wasto arrive laterthanBill ;.

[Cy = Bill; C, = Max; Tr = ROUGH-SHIFT]
Bill ; hadaflexible schedule.

[Cy = Bill; C, =Bill; Tr = CONTINUE]

® ROUGH-SHIFT > RETAIN.:

(35) a.

b.

John; wentto the store.

Bill ; wassupposedo meethim; thereat 5pm.
[Cy» = John(him); C, = Bill]

Max wasto arrive laterthanBill ;.

[Cy = Bill; C, = Max; Tr = ROUGH-SHIFT]
John; saw Bill ; arriving at5:15pm

[Cy = Bill; C, =John;Tr = RETAIN]

(35) is exactly like (33) in thatan entity from an utteranceprior to (35c)is realized

asthe PreferredCenterin (35d) anda Non-preferredCenterin (35c)is retainedas

the Backward-lookingCenter

® ROUGH-SHIFT > SMOOTH-SHIFT:

(36) a.
b.

John; wentto thestore.

Bill ; wassupposedo meethim; thereat 5Spm.
[C, = John(him;); C, = Bill]

Max wasto arrive laterthanBill ;.

[C, = Bill; C, = Max; Tr = ROUGH-SHIFT]
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d. He, wastheweatheman.

[C» = Max (Hey); C, = Max; Tr = SMOOTH-SHIFT]

In (36), “Max” is the PreferredCenterof (36¢), which instantiatesa ROUGH-SHIFT
Transitionandsetsup an expectationfor “Max” to be the backward-lookingcenter
andthe PreferredCenterof the next utterance SinceE1 andE2 arethusmet,theuse

of thepronounin (36d)to referto Max is perfectlyfelicitousandinterpretable.

® ROUGH-SHIFT > ROUGH-SHIFT:

(37) a. John; wentto thestore.
b. Bill ; wassupposedo meethim; thereat S5pm.
[Cy, = John(him;); C, = Bill]
c. Max; wasto arrive laterthanBill ;.
[Cy» = Bill; C, = Max; Tr = ROUGH-SHIFT]
d. butJohn; foundhim, alreadywaiting atthe store.

[Cy» = Max (him,); C, = John;Tr = ROUGH-SHIFT]

In (37), theuseof the pronounfor “Max” in (37d)is perfectlynaturalandcorrectly
interpretedby thehearersince“Max” wasthe PreferredCenterof (37c¢). Note, how-
ever, thata pronouncannotalsobe usedin the subjectpositionfor John,sincethen

the hearemould be confused.

While we have beenableto accountfor above constructedexampleswith the CR-CM
algorithm, it would be moreinstructie to look at naturally occurringtexts. We do this

below for the Transitionsequencethatwe wereableto identify.
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e CONTINUE > CONTINUE:

CONTINUE Transitionsequencearethosein which the hearerexpectationsE1 and
E2aremaximallysatisfied. ThespealerrealizeghePreferredCenterastheBackward-
looking Centerof the subsequeniitteranceandalsoindicatesan expectationof fur-
ther continuation. This is seenin (38), wherethe spealer continuesto talk about
“Walker” throughoutthe segmentandalsorealizes‘Walker” asthe PreferredCen-
ter in eachutterance.This example,furthermore,illustratesthe simplestand least
conflicting casefor referring expressiongeneration:sincethereis only one entity
realizedfrom (38b)to (38c),sothereareno competingentitiesfor theinterpretation

of thepronounandthe spealer hasno reasorto notusea pronoun.

(38) a. He; hadno doubtit was Manuma; who had flung the knife. (He; =
Walker)
[C» = Walker (He;); C, = Walker]
b. He; hadescapedieathby threeinches.
[Cy, = Walker (He;); C, = Walker; Tr = CONTINUE]
c. He; wasnotangry
[C, = Walker (He;); C, = Walker; Tr = CONTINUE]

SomesetMaugham;Madkintosh

In (39), a secondentity, “Mackintosh”, is evokedin (39b). E1 andE2 setup anex-
pectationfor the PreferredCenter “Walker”, to berealizedasthe backward-looking
centerof (39c). The spealer realizesboth entities,“Walker” and“Mackintosh”, as
centerdn (39d). Now, unlike the examplesthatwe have seenabove with competing
entitiesasthe interpretationof the multiple pronounsherethe useof the pronouns
for both entitieswould confirmto the hearers expectationsandallow him/herto ar

rive atthe correctreadingby following E1 andE2. The PreferredCenterof (39c)is
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alsorealizedasthe PreferredCenterof (39d) andthe spealer thusdoesnot needto
usea full nounphrasedor the otherentity sincethe Non-preferredCenteris now the
only remaininginterpretationavailable. As the segmentshaws, the spealer indeed

choosedo usepronoundor boththeentitiesin (39d).

(39) a. His; little eyestwinkled. (His; = Walker)
b. He; blew himselfoutlike aturkey-cock,
[Cy» = Walker (He;); C, = Walker]
c. andfor the secondtiime ¢; insistedon telling Mackintosh; every detail
of thesordidaffair.
[Cy, = Walker (¢;); C, = Walker; Tr = CONTINUE]
d. Thenhe; aslkedhim; to play piquet.

[C, = Walker (hg); C, = Walker; Tr = CONTINUE]

SomesetMaugham;Madkintosh

e CONTINUE > RETAIN:

In (40), E1 andE2 setup anexpectationfor “Crosbie” in (40b)to be the Backward-
looking Centerin (40c). However, (40c) evokes an entity from (40a) in the Pre-
ferredCentermosition,andthe spealer cannotusea pronounfor this sincethehearer
would theninterpretit asreferringto “Crosbie”. Moreover, the secondpronounin
the prepositionaphrasewould further perpetuatehe mistale sincetherewould be a
likelihoodof gettinga readingin which “Crosbie” was exasperatedyy himself (lo-
cality constrainton coindexation holding). No inferenceis alsoeasilyavailablein
the utterancesothe spealer is obligedto usea propernamefor “Joyce” to disam-
biguatethe reference.Note, however, thatthe spealer is free to usea pronounfor

“Crosbie”, sincebeingthe only pronoun the hearemwould interpretit asreferringto

49



the PreferredCenter “Crosbie”, which would be the correctreading.Also notethat

Rulel is applicablehereandhasnot beenviolated.

(40) a. Crosbie did notspeak.

b. His; large,redfaceboreanexpressiorof completebewilderment,
[Cy, = Crosbie(His;); C, = Crosbie;Tr = CONTINUE]

c. andMr. Joyce was at oncerelieved and exasperatedy his; lack of
comprehension.
[C» = Crosbie(his;); C, = Mr. Joyce; Tr = RETAIN]

SomesetMaugham;ThelLetter

® CONTINUE > SMOOTH-SHIFT:

(41c)instantiatesa CONTINUE Transition,with “Mackintosh” asthe PreferredCen-
ter. In addition,anothercompetingentity is alsorealizedin this utterancenamely
“Manuma”. (41d)realizeshe Non-preferredCenterin the preferredcenterposition,
whichis contraryto E1andE2, giventhe CONTINUE Transitionin (41c). As aresult,
the spealer is obligedto usea descriptve nounphraseto preventthe wrong read-
ing (i.e., the PreferredCenter “Mackintosh”), which is whatwe seewith the proper
namein (41d). Again, noinferencewould be easilyavailableif a pronounwasused.
“Mackintosh” hasbeenactingvery shifty anduncomfortableandhecouldhave been

equallylik ely to take the medicinesandskip the scené.

"The treatmentof complex sentencesuchasin (41c)is a major problemin Centeringrelatedstudies,
the issuebeing whetherto breakup complex sentenceinto separateutteranceunits or to treatthemasa
singleunit. The resultsof the applicationof the Centeringprinciplesand constraintswill vary depending
on how suchsentencesaretreated.This questionhasreceveda lot of attentionbut no definitive conclusion
hasbeenreached.Often, differentresearchersiork with differentassumptiongboutwhat qualifiesasthe

utterancaunit. Some like Kameyama(1998)breakup comple sentencemto separateinits,whereaothers
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(41) a. He; did notknow whatit wasthatmadeit impossiblefor him; to look at
the Kanaka,. (He; = Mackintosh;Kanaka= Manuma)
[C» = Mackintosh(He); C, = Mackintosh]
b. While he; wasspeakingo him, he; kepthis; eyeson his; shoulder
[Cy, = Mackintosh(he); C, = Mackintosh;Tr = CONTINUE]
c. Manuma; tookthe medicineandslunkoutof thegate.
[C, = Manuma;C, = Manuma;Tr = SMOOTH-SHIFT]

SomesetMaugham;Madkintosh

® CONTINUE > ROUGH-SHIFT:

(42)is anexamplewhich shavsthattheavailability of inferentialinformationallows
the spealer to usea pronoun,eventhoughthe hearers expectationshave beenvio-
lated® In (42b),“the boy” is the PreferredCenterand“Cooper” is the secondentity
embeddedh thecomplementlausethusbeinglowerranked. In (42c),anew entity,
“Abas”, hasbeenevokedin the PreferredCenterposition. The (only) pronounthat
is usedin the utterancewould be interpretedasreferringto “the boy”, which would
beincorrect. However, the inferencethatthe pronouncould only referto “Cooper”,
the Non-preferredCentey is easilyavailablefrom the verbalpredicaten theclause.

Thatis, theheareiknows from (42b)thatit is “Cooper” who hasbeenhaving trouble

like Miltsakaki (1999)treatthemasa singleunit. In Chapter3 and4, we provide moreextendeddiscussion
of issuedrelatingto complex sentencesFor the purposeof the currentexample,we simply statethat we
assumehe analysisin Miltsakaki (1999)for subordinateclausesandtake subordinateclausego be part of
the utteranceunit createdby the main clausein which they occur Further we assumehat entitiesevoked
in subordinateclause(sarerankedlower thanentitiesevokedin the main clause.For multiple subordinate

clausesye assuma left to right ordering.
8\We werenotableto identify ary instance®f CONTINUE > ROUGH-SHIFT Transitionsvhereafull noun

phrasevasusedfor boththe entities.
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with his boys, andthe act of 'leaving’ X is naturally entaileddueto sometrouble
with the X. Furthermorethereis no indicationof “the boy” mentionedn (42a)and
(42b)ashaving gotteninto ary troublebecausef which anyonemay have left him.

And finally, theinferenceyieldedby the verbalpredicaten (42c)is madeavailable
“before” the pronounis encounteredtby the heareysothatthe entity to bementioned

astheobjectof theverbis probablyalreadyanticipated.

(42) a. intheirinterval sincetheirarrival, he; hadbeengossipingn thesenants’

guarters(he = theboy)

b. He; hadlearntthatCooper; hadhadtroublewith his; boys.
[Cy, = boy (he); C, = boy; Tr = CONTINUE]

c. All butthe youth Abas, hadleft him;.
[C, = Cooper(him;); C, = Abas; Tr = ROUGH-SHIFT]

SomesetMaugham;TheOutstation

e RETAIN > CONTINUE!

(43) a. Thistime Mackintosh; gave him; his; whisky neat.
[Cy, = Walker (him;, his;); C, = Mackintosh;Tr = RETAIN]
b. Walker; collectedhis strengthin afinal effort of will.

[Cy» = Walker; C, = Walker; Tr = CONTINUE]

SomesetMaugham;Madkintosh

(43) is an excellentexampleof the singulardominatinginfluenceof the Preferred
Centerexpectationasthe driving force behindthe constraintson referring expres-
sions.It shavsthatthoughmaximalcoherencéasbeendefinedin termsof maximal

continuity, wherebyutterancesequencesontinueto centerthe sameentity, theform
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of referring expressionis independenbf this effect® (43a)instantiatesa RETAIN
Transitionin which “Walker” is realizedasthe Backward-lookingCenter The next
utteranceg(43b) continues‘Walker” asthe centerecdentity, andalsoplacesit in the
PreferredCenterposition,thusinstantiatinga CONTINUE Transition. However, the
useof a propernamein (43b) for the retainedcenterof (43a) shaws thatit is the
PreferredCenterwhichis in factexpectedasthe Backward-lookingCenterof (43b).
A pronoun,if used,would leadthe hearerto incorrectlyinterpretit asreferringto
“Mackintosh” andnot“Walker”. Thespealeris thusobligedto usea moreinforma-

tive expression.

RETAIN > RETAIN:

The patternin the RETAIN > RETAIN sequenceén (44)is simpleto see.The entity,
“Campion”, is retainedin (44b)anda new entity from anutteranceprior to (44a)is
evoked asthe PreferredCenter In (44c), this PreferredCenteris realizedbut only
retainedandanothemew entityis evokedasthePreferredCenter Thespealeris free
to usea pronounfor the retainedcentersincethe hearemwould interpretit correctly
asthe PreferredCenterof (44b), namely“Hutchinson”. A pronouncannotbe used
for the subjectentity, “lzzart”, becausehis violatesE1l and E2 andwould confuse

the hearewho would interpretit asreferringto the PreferredCenter “Hutchinson”.

(44) a. presentlyafteryawning agooddeal,he; saidhe; would go to bed. (he
= Campion)

[C, = Campion(hg); C, = Campion]

%In fact, thisis the erroneousissumptiommadein the BFP algorithmfor pronouninterpretation(Brennan

etal., 1987),whereoneof the criteriafor interpretingpronounss definedin termsof maximalcoherences

maximalcontinuityin termsof the Transitionrankingin Rule 2. In Prasad& Strube(2000),it is shavn that

this assumptioreitherleadsto incorrectresolutionwith pronounsor createsan ambiguityin the resolution

mechanisnhatperpetuatethroughouthetext.
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b. Hutchinson; shovedhim; to his; room
[C,» = Campion(him;); C, = Hutchinson;Tr = RETAIN]

c. andwhenhe; returned/zzart,, saidto him;, “Youdon't wantto turnin
yet,doyou?”
[C, = Hutchinson(he;); C, = Izzart; Tr = RETAIN]

SomesetMaugham;TheYellow Streak

® RETAIN > SMOOTH-SHIFT:

(45) is a clearcaseof the hearers expectationsdeingtotally met,anddueto which
the spealer is seento use pronounsfreely. The Transition sequencenstantiated
IS RETAIN > SMOOTH-SHIFT, andthe utteranceg45b) and (45c) realize multiple
entities.(45b)setsupanexpectatiorthat“Bateman” thePreferredCenterwill bethe
Backward-lookingCenterof (45c)—following E1— andthatfurtherthe spealer will
continueto centerthis entity — following E2. Both E1 andE2 aremetin (45c). The
spealeris thusseeno usepronoundor boththeentities.Notethattheinterpretation
of the pronounscould, in principle, go the otherway too, with the subjectpronoun
referringto the manandthe objectpronounreferringto “Bateman”, so the useof
the pronounshere provides robustnesgo the expectationspecifiedin the CR-CM
algorithmashbeingthe driving force behindthe constraintson referring expression

form 10

(45) a. A man; wasadwancingtowardsthemontheterrace,

b. but Bateman's; backwasturnedto him;

[C» = man(him;); C, = Bateman;Tr = RETAIN]

101f the spealer hadintendedthe alternatve interpretationyve would, giventhe CR-CM algorithm,expect
thefollowing realizationof (c):

(i) andthe man couldnot seehim.
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c. andhe; couldnotseehim;
[C, = Bateman(he)); C, = Bateman{Tr = SMOOTH-SHIFT]

SomesetMaugham;TheFall of Edwaid Bernard

® RETAIN > ROUGH-SHIFT:

The examplein (46) is the one we presentedn Chapterl, andwe arenow in a
positionto explaintheacceptabilityandunacceptabilitypf thealternatve realizations

of thereferringexpressiorforms !

(46) a. andDr. Macphalil;, gettingoutof bed,sav thathe; washeavily tattooed.
(he; = Horn)
[C, = Horn (he); C, = Dr. Macphail;Tr = RETAIN]
b. i. Horn; madehim, asignto cometo theverandah(actualutterance)
[Cy = Dr. Macphail(him;); C, = Horn; Tr = ROUGH-SHIFT]
ii. #He madehim asignto cometo theverandah.

[Cy = Dr. Macphail(him;); C, = Horn; Tr = ROUGH-SHIFT]

11Sincethis examplecontainsall the alternatve realizationgfor thereferringexpressionwe canexplicitly

discussthe applicationof the Centeringconstrainton the differentforms. Centering,asit standscanuse
the Rule 1 constraintto explain the acceptabilityof (46bi), which is the utteranceactually usedin the text

segment,andthe unacceptabilityof (46biii). Thatis, the samerule predictsthat (46bi) is acceptablesince
theBackward-lookingCenteris realizedasa pronounandthat (46biii) is notacceptablaincethe Backward-
looking Center “Dr. Macphail”, is realizedasa full NP while someotherentity, “Horn”, which is not the
backward-lookingcenter is realizedasa pronoun.However, Centeringcannotexplain the oddnesgleading
tothetendeng to assigrtheincorrectinterpretatiorto the pronounspf (46bii) or theacceptabilityof (46biv).

Consider(46bii), for example. Accordingto Rule 1, which comesinto operationwhenthereis morethan
onecenterrealizedfrom oneutterancedo the next, thereis nothingin principlewrongaboutthis alternatve.
This is becausehe constraintdoesnot precludethe realizationof ary otherentity asa pronounaslong as
the Badkward-lookingCenteris alsorealizedasa pronoun And indeed,in this case the Backward-looking

Center“Dr. Macphail”,is realizedasa pronoun(aswell asthe non-centere@ntity, “Horn”).
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iii. #He; madeDr. Macphail; asignto cometo theverandah.
[C, = Dr. Macphail;C, = Horn; Tr = ROUGH-SHIFT]
iv. Horn; madeDr. Macphail; asignto cometo the verandah.

[C, = Dr. Macphail;C, = Horn; Tr = ROUGH-SHIFT]

Thefirst utterancg46a)realizes*Horn” asthe Backward-lookingCenterbut it in-
stantiatesa RETAIN Transition, setting up an expectationof anotherentity, “Dr.
Macphail”, asthe Backward-lookingCenterof the next utterancé? All thealterna-
tive realizationsof (46b) instantiatea ROUGH-SHIFT Transition: both entities,“Dr.
Macphail’and“Horn”, arerealizedin thetheseutteranceshut since“Dr. Macphail”
is thePreferredCenterin (46a),heis expectedo bethe Backward-lookingCenterin
the (46b) utterances Sothe expectationE1l is metin this case.However, E2 is not
satisfiedsincein fact,thespealer only retains‘Dr. Macphail”asthecenter As are-
sult, Cladoesnothold andClbmustapply Thatis, thespealer mustuseafull noun
phrasefor one or more of the entitiesto prevent the hearerfrom makingincorrect
inferencesThuswe have explainedwhy (46bii) cannotoccut Now we areleft with
(46bi), (46biii) and(46bw). Thechoicebetween(46bi) and(46biii) is madeby Rule
1. Rule 1 directsthe spealer to choosg(46bi), andthis is what we indeedobsene.
This leavesuswith (46bwv). Theuseof full nounphrasedor boththeentitiesin this
exampleis acceptablethoughlesssothan(46bi). We canexplain this with the C3
constraintwhich canapplyin this casesinceC1lb hasbeenappliedtoo. Sincethis
exampledid notactuallyoccur it is hardto imagine(andit is alsonot clearfrom the
exampleitself) whatadditionalinferencethe spealer could have intendedo corvey,
but if atall therewasary additionalinferenceto be abstractedrom the utterance,

thenit would haveto dowith theuseof full nounphrasegor arny remainingpronouns

12“Horn” is theonly entity realizedin the previousutterancen thesegment the utterancébeingHe looked

suddenlysavaye, wherehe= Horn.
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in the utterance.This is whatis encapsulateth the C3 constraint.In this example,
after the applicationof the C1b constraint,thereis only one pronounremainingin
the utterancenamely the pronounusedto realize“Dr. Macphail”. And we canex-
plain this exampleby appealingto the hypotheticalpossibility that the spealer has
intendedsomeadditionalinferencethatcanonly obtainby usingthe propernamefor

“Dr. Macphail”.

Two points needto be notedaboutthis example. Firstly, in additionto explaining
why the incorrectreadingis obtainedfor the pronounsin (46bii), we arealsoable
to predictwhy the spealer in fact choseto usea full noun phrasefor one of the
entities. It waspreciselyto preventthe hearerfrom arriving at the incorrectreading
for thepronouns.Thisis a predictionthatwe wereableto derive from the Centering
definitions, but which were not explicitly formulatedwithin the theoryitself. So
we seeGricean(Grice,1975)principlesaboutassumptionsiboutsharecknowledge
(Chafe,1976) at work here. Secondly Rule 1 hasonly a secondaryrole in these
casesandthatis to provide the decisionaboutwhich entity to pronominalizeand

whichto realizeasafull nounphrase.

® SMOOTH-SHIFT > CONTINUE!:

(47b)instantiatesa SMOOTH-SHIFT Transition,andthe PreferredCentey “Abas”, is
theonly entity realizedin its utteranceThe spealer continuego centerthis entity as
theBackward-lookingCenteraswell asthe PreferredCenterin (47c¢),sobothEland
E2 aremet,andthe spealer is freeto usea pronounto realize“Abas” 3 Notethata
discourse-ne entity is evokedin (47c)asa containinginferrable(Prince,1992)and

cannotbe pronominalizedor independensyntacticreasons?

BFollowing Prince& Walker (1995),we areassuminga left-to-right of complex NP’s for English,sothat

possessiesarerankedhigherthanheadnouns.
14No doubt,the generatiorconstraintghatwe have formulatedherewill have to be integratedwith other
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(47) a. All butthe youth Abas; hadleft him;.
[Cy, = Cooper(him;); C, = Abas]
b. Abas; haddesiredto gotoo,
[Cy» = Abas;C, = Abas;Tr = SMOOTH-SHIFT]
c. but his; uncle hadplacedhim; thereon theinstructionsof the Resident
[C, = Abas(his;, him;); C, = Abas;Tr = CONTINUE]

SomesetMaugham;TheOutstation

® SMOOTH-SHIFT > RETAIN:

(48)is like (47) exceptthatafterthe SMOOTH-SHIFT Transitionin (48c),thespealer
retainsratherthancontinueshe centerecentity, “Mackintosh”. (48d). In this case,
the spealer cannotusea pronounfor the new entity evoked in (48d), “the chinese
cook”, sinceit is in the PreferredCenterposition: the hearerwould be led to the
wronginterpretationj.e.,thesubjectpronourwould beinterpretedasreferringto the
PreferredCenterof (48c),“Mackintosh”andtheobjectpronourwould beinterpreted
asreferringto the only otheravailableentity in the segment,“Walker”. Note, also,

thatRule 1 is notviolated.

(48) a. He; closedhis eyes,(He; = Walker)
b. andMackintosh; thoughtthathe; would never openthemagain.
[C» = Walker (hg); C, = Mackintosh]
c. His; mouthwasso dry thathe; hadto go to get himself somethingto
drink.

[C, = Mackintosh(His;, he;); C, = Mackintosh;Tr = SMOOTH-SHIFT]

mechanismso be ableto accountfor thefull rangeof referringexpressiorphenomenawWe do not overlook

the needfor suchaneffort.
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d. The Chinesecook; silently putachairfor him;.
[Cy, = Mackintosh(him;); C, = Cook; Tr = RETAIN]

SomesetMaugham;Madkintosh

® SMOOTH-SHIFT > SMOOTH-SHIFT:

In thefinal Transitionsequencén (49), it is easyto seehow E1 andE2 arenot met
from (49b)through(49c). Thespealer doesnotrealizethe PreferredCenterof (49c¢),
“Walker”, in (49d),andis thusobligedto usea propernamefor the Non-preferred

Centerthatis in factrealized®

(49) a. Walker;, shakinghis; fist at him;, calledhim; every namehe; could
think of. (him; = Manuma)
[Cy, = Manuma(him;); C, = Walker]
b. He; riddledhim; with scorn.
[Cy, = Walker (He;); C, = Walker; Tr = SMOOTH-SHIFT]
c. Manuma; satstill andsmiled.

[C, = Manuma;C, = Manuma;Tr = SMOOTH-SHIFT]

SomesetMaugham;Madkintosh

15 |n this case thereis a possibility of aninferenceobtainingin (49d)with the useof a pronoun,though.
“Walker” hasbeenportrayedin the previous utterancessbeingvery agitated andassuchis unlikely to be
theonewho couldbesitting still. Thisraisesaninterestingguestionwith regardto how spealersdecidehow
muchinferentialinformationis enoughsuchthat they can generatehe pronoun. Generatiorsystemshat
male useof CR-CM algorithmwill needto definetheseinference-basethresholds.At this point, it is not

clearwhetherthesechoicesareprincipledor random.
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2.4 Conclusion

In thischapterwe startedoutwith shaving thatCenteringspecifiesonly oneconstrainthat
canbeusedto determinethe choicesmadeby spealersfor referringexpressiorforms. We
thenshavedthatif we startedoutwith primitive Griceanprinciplesof cooperatre behaior,
we could thenincorporate,n additionto Rule 1, otherimplicit suggestiongnadewithin
Centeringto explicitly formulatean algorithmfor the generatiorof referring expression
forms. The algorithmwasformulatedin termsof hearetbasedexpectationsandspealer-
basedconstraints.

In orderto shav how well the algorithmcould be appliedto naturallanguagewe de-
fined the domainof its applicationin termsof the CenteringTransitionsequenceandil-
lustratedwith naturallyoccurringdiscoursegaswell asconstructeegxamplesor the Tran-
sition sequencethat we werenot ableto identify) thatthe algorithmwasableto account
for the obsenedpatternsof anaphoriaeference.

We alsopointedout thatthe CR-CM algorithmcould be usedfor modellinggeneration
systems. However, it mustbe keptin mind that suchgenerationsystemsneedto sepa-
ratethe tasksof structuralprocesseandinferentialreasoning.In the CR-CM algorithm,
threeof the four constraintsthatis, Cla,C1lb, and C3, have a conditionalclausethatis
intendedto capturethis separatiorbetweerthe structuralandinferentialmechanisms® To
the extentthata generatiorsystemhasbeensuccessfuin modelinginferentialreasoning,
we believe thatthe CR-CM algorithmcanbe usefully appliedto generateghe appropriate
referringexpressionsn naturallanguagediscoursesin thelast Transitionsequencei,e.,
for SMOOTH-SHIFT > SMOOTH-SHIFT, we notedthattherewasa possibleinferencethat

could have obtainedfrom utterancg49) if a pronounhadbeenusedinsteadof the proper

8Theideaof separatindghe structuralmechanismérom inferentialones gspeciallyat the discoursdevel,
hasalsobeenadwocatecelsavherein work relatedto the modelingof discoursestructureandmeaning(\Web-

ber& Joshi,1998).
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nameManuma(seefn. 15). The currentstateof the artin the modelingof inferentialrea-
soning,atleastwith respecto referringexpressiorforms,doesnotallow usto predicthow

muchinferenceis sufficient for the generatiorof a pronouninsteadof a descriptve noun
phrase.In Centering the relationshipthatis establishedetweencoherencendreferring
expressionforms (seeChapterl, Sectionl1.5.3) predictsthat someinferencesare harder
thanothers. The amountof inferencethata hearemeedso malke is not quantifiedin any

way within Centering,so modelingthe applicationof the CR-CM conditionalclauseghat
embodyinference-relatedonstraintscanonly resultin anapproximatiorof how referring
expressionareusedin naturallyoccurringdiscourse.

Finally, it is not the casethatinferencesn naturallanguagearejust “easy” or “hard”,
asCenteringclaims,for this entailsthatthereis alwayssomesourcein the discoursegrom
which the necessarynferencescan be dravn, especiallywhen pronounsare usedwhere
structuralCenteringconstraintsrule this out. However, thereis also the possibility that
thereis no availablesource gasyor hardto find, thathearercanuseto make thenecessary
inferences.In naturallanguagethis typically resultsin “misunderstandings”Of course,
for the creationof artificial generatiorsystemsye are probablybetteroff in not modeling

suchnaturallyoccurringinstances!
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Chapter 3

Relative Salienceand Anaphoric

Referencein Hindi

In the previouschapteywe developeda constraint-basedlgorithmfor generatingeferring
expressiorformsbasedon primitive Griceanprinciplesandthe Centeringmodel. We also
pointedout thatin orderto usethe algorithm, generatiorsystemsneedto recognizethe
needfor separatingtructuralprocessefrom inferentialmechanismsandthatthey needto
have successfullymodeledaninferentialreasoningcomponent.

Our particulargoal in this thesisis to addresdssuesrelatedto the generationof re-
ferring expressionformsin Hindi. In the previous chaptey the generatioralgorithmwas
formulatedusingevidencefrom English,andthis raisesthe questionof whetherthe same
algorithmcanbe usedacrosdanguagesWe believe thatthe algorithmis generalenough
to beappliedto arny languageo the extentthatthe expectationsandconstraint§ormulated
in thealgorithmarebasedn spealer andhearetbehaior, andit is unlikely thatlanguages
will exhibit variationin this respect. However, thereis one parametetin the algorithm
thatis language-specificThis is the linguistic criterion thatdetermineghe rankingof the

forward-lookingcenterdist. A look atthe algorithmshaws the predominancef the Pre-
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ferred Center— appearingn expectationE1 — the constraintsavhich ultimately decidethe
form of referringexpressions.This meanghatin orderto apply the algorithmin arny lan-
guagewe needto beableto firstidentify the PreferredCenterof utterancesThe Preferred
Centeris themosthighly rankedentity of theforward-lookingcenterdist, with theranking
beingdeterminedy thedegreeof discoursesalienceassociateavith theentitiesor centers.
Previous researchasestablishedhat language®xhibit variationin this respectj.e., the
factorsthat are responsibldor ranking discourseentitiesevoked in utterancewary from
languagdo languageAs such,in orderto applythealgorithmfor generationin Hindi, we
needto first identify the factorsthat determinediscoursesaliencen the languageso that
the PreferredCentercanthenbeidentified.

Thischapteffirstmakesacontributiontowardssettingthesalienceletermininganguage-
specificparametefor Hindi. In Section3.1, we proposea language-independenbrpus-
basedmethodfor identifying the factorsthatdeterminadiscoursesalience.The methodol-
ogy we proposeutilizesRule 1 of Centeringtheory In Section3.2,we applythe proposed
methodologyto investigatethreelinguistic factorsasthe determinant®f relative salience
in Hindi: grammaticafunction,word ordef andinformationstatus.Our resultsshav that
grammaticafunctionhasasignificanteffect on discoursesalienceandthatword orderand
informationstatusdo notary shaw ary effect.

Usingtheresultsfrom the C/ list rankingcriteriafor Hindi, in Section3.3 we provide

a Centeringanalysisof zeropronounsn Hindi.
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3.1 Determination of Relative Salience

3.1.1 RelatedCross-linguisticWork

A gooddeal of cross-linguisticresearchon discourseanaphoricrelationshasbeencon-
ductedwithin theframewvork of Centeringtheoryandmuchof this hasfocusedon how the
rankingof theforwardlooking centerdist variesfrom languageo language The original
suggestiorin Centeringwasthat grammaticafunction wasthe determiningfactor How-
ever, this conclusionwas basedon English, a fixed word orderlanguage.Later work in
differentlanguagesiassuggestedhatdifferentcriteriamaybe at play cross-linguistically
For instanceWalker etal. (1994)shaw thatin additionto grammaticafunction,theC list
rankingin Japaneseés alsodeterminedby topic andempathy The topic may be a gram-
maticaltopic (markedby wain Japanes&)r a zerotopic, whichis inferredrelative to other
overt forms in the utterance. Empathyis marked on verbsto indicate”. ..the spealer’'s
identificationwith a personor thing that participatesn the eventor statethathe describes
in a sentence..” (Kuno, 1987). Walker et al. (1994) argue for the following ranking
criteriafor Japanesetopic (grammatical/zew) > empathy> subject> object> other(s)
Basedon this, they alsoproposemoregenerally thatthe C; rankingis language-specific
dependingnthe meanghelanguageprovidesfor indicatingdiscoursdunction. Research
on otherlanguagesuggesthe effect of still otherfactors. Rambav (1993) arguesthat
the rankingin Germanfollows the surfaceorder positionfor entitiesevoked in the Mit-
telfeld, and Gordonet al. (1993)suggesfor Englishthat sentence-initiapositionseems
to contribute to salienceevenin the caseof non-subjects.Turan (1995) arguesthat the
Cy rankingin Turkish is associatedvith eithergrammaticalrelation or a semanticrole
hierarchy Shealsoprovidesevidenceto showv thatword orderis not a determiningfactor
for Turkish. In work earlierto Centering,Sidner(1979)suggestedhatthematicrelations

are usedfor determiningthe salienceof discourseentities,and Stevensonet al. (1993),
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Stevenson& Urbanavicz (1995)alsoshav thatthematicrole hasaneffect on which entity
is likely to be spolen of next, arguing that the entity thatis the GoaL of the predicateis
more salientthanthe entity thatis the SOURCE, irrespectve of the grammaticafunction
associateavith the entities.

While mostof theresearcHor determiningthe rankingof the C; list hasassumedhat
thecriteriaarelanguage-specifiGtrube& Hahn(1996),onthebasisof empiricalevidence
from Germana free word orderlanguagemake the claim thatthe rankingcriteriafor the
Cy list shouldbe determinedby the functional statusof the discourseentities, not only
for German but alsofor otherlanguagesIn otherwords,they aguethat sucha ranking
may be a cross-linguisticuniversal, claiming in particularthat it is extendableto fixed
word orderlanguagedik e English. The functionaldistinctionsthey usefor their ranking
is in termsof the Praguiannotions(Hajicova et al., 1992;1995) of contet-boundedness
versuscontet-unboundednessvhich they statecorrespondgo the distinction between
giveninformation/themendnew information/rheme" Context-boundelementsareranked
higherthancontext-unboundelements.Bound elementsare further divided into different
typesandranked in the following manner:anaphoa > possessiv@ronounor elliptical
antecedent- elliptical expressionor headof anaphoricexpressior? Finally, for the cases
wherethey maybe multiple occurrencesf the elementawith the sameinformationstatus,

they provide arankingin termsof linearorder from left to right.

Thesenotionsarereformulatedn termsof Prince(1992)'s classificatiorof informationstatusin Strube

(1998).
2Thetermselliptical antecedentandelliptical expressionseferto inferrables((Prince,1981;1992))and

arenotto be confusedwith the phenomenomwf ellipsiswhich relatesto elidedelements.

65



3.1.2 Methodologyfor Determining Salience

All previous efforts that have applied methodsand stratejies to determinethe relative
salienceof discourseentitiesin termsof linguistically encodedoropertieshave usedcon-
structedexamplestogetherwith native spealer judgmentsof preferredinterpretationgo
determinethe ranking of the Cy list. Broadly, thesemethodscan be groupedinto two
types. In onekind of method(Walker et al., 1990;1994),appliedto Japanesegxamples
wereconstructedsdiscoursegonsistingof four utterancesThefirst utterancentroduces
adiscourseentity, whichis establisheésthe Backward-lookingCenterin thesecondutter
ance.In thethird utterancethereis a zeropronominalthatrefersto the Backward-looking
Centerof the secondutteranceandalsoa new entity is introducedin the sameutterance.
Finally, the fourth utterancecontainstwo zeros,intendedto createambiguitybetweerthe
two entitiesin thethird utterance Thetestfor saliencevasconductedy manipulatingac-
torsrelatedto thetwo entitiesin thethird andfourth utterances, e., by varyingwhetheran
entity wasrealizedin subjector objectpositionin thethird utteranceywhetheranentity re-
alizedin subjectpositionwasga-marked or wa-markedin thethird utteranceandwhether
anentity realizedin the fourth utterancen objectpositionwasmarked asthelocusof the
spealer's empathy Native spealer judgmentswerethenelicited for the interpretationof
the two zerosin the fourth utterance . However, sincethe variableof interestin thesedis-
coursesvastherankingof thetwo entitiesin thethird utteranceratherthanhave the native
spealersrankthe entities,first a BFP algorithmstyle (Brennanet al., 1987)of generating
multiple possibleC’ lists for thethird andthefourth utterancesvasemployedandthenthe
native spealerswereasledto pick the correctinterpretatiorfor thefourth utterance Since
eachdifferentinterpretatioryieldeda differentC' list, this procedureessentiallypointed
to therankingof theentitiesin the C; list.

Theexamplein (50) from Walkeretal. (1994)illustratestheapplicationof theirmethod

for comparingzerotopicswith subjects.
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(50) a. Hanako; wa sikeno  oete, kyoositu ni modorimasita
Hanako; TOP/SUBJexam OBJfinish classroonto returned

“Hanalo returnedo the classroomfinishingherexams”
C, = Hanalo;
C; = {Hanalo, exam}

b. 0 hom o locker ni simaimasita
SUBJ; bookOBJlockerin took-avay

“Sheputherbooksin herlocker”
C, = Hanalo;
C; = {Hanalo, Book};
Tr = CONTINUE

c. Itumo noyooniMitik ojga 0 mondai notokikata o;
always like Mitik o, SUBJOBJ2problem solve-way OBJ;

setumeisidasimasita
explained

“Mitik o, asusual,explained(to Hanalo) how to solve the problem
C, = Hanalo;
C,1 = {Hanalo, Mitik o, solution} ZTA (TOR, SUBJ,0OBJ);
Trl = CONTINUE;
C;2 = {Mitik o, Hanalo, solution} (SUBJ,0BJ2,0BJ);
Tr2 = RETAIN

d. 0y, 0;/;  ohiru ni sasoimasita
SUBJ;/; OBJ;/; lunchto invited

“(Hanako) invited (Mitik 0) to lunch”

Cy1 = Hanalo;

C,1from C;1(c) = {Hanalo, lunch,Mitik o} (SUBJ,0BJ2,0BJ);

Trl = CONTINUE;

C,2 from C;2(c) = {Mitik o, lunch,Hanalo} (SUBJ,0BJ2,0BJ);

Tr2 = SMOOTH-SHIFT

In (50c),therearetwo possibleC';s, usingdifferentrankingsfor the subject,’Mitik 0”,

andthe zeroobject,“Hanako”. With this example,Walker et al. (1994)establishthe zero
topic assignmen(ZTA) rule sothatzerotopicstake precedencever the subjectwhenthe
two don't coincide. With the ZTA in effect, the zero (object)topic is ranked higherthan
the subject,and the Transitionfor (50c) is a CONTINUE. Without the ZTA, the subject
is ranked higherthanthe objectandthe Transitionis a RETAIN. In (50d), which hasno

topic or empathymarking,thesubjecttakesprecedencevertheobject. However, thereare
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two possibleinterpretationgor the zeros,yielding two differentC' lists. Theresultsfrom
native spealer judgmentsaboutthe interpretationof the zerosin (50d) show thatthe C'y 1
interpretationis preferred,.e., the onethatresultsfrom the ZTA rankingin (50c),with the
zerotopic entity ranked higherthanthe subjectentity.

In the othermethod,seenin the work for Turkish (Turan,1998), German(Rambav,
1993) etc., constructedexamplesare againusedto determinethe preferredinterpretation
of asinglepronounthatis ambiguoussyntacticallyandsemanticallybetweertwo entities
realizedin the previous utterance.The assumptiorfollowed hereis Griceanin that,in an
ambiguouscontext, the spealer is expectedto usean underspecifie@xpressionsuchasa
pronounto providethedefaultinterpretatiorto thehearer Thedefaultinterpretatiormeans
resolutionof the pronounto the maximally saliententity of the previous utterance When
comparingthe salienceof two entities, this methodprovidesthe relative ranking for the
two entities,which canthenbefurtheranalyzedn termsof their linguistic properties.

Theexamplesn (51)and(52) from Rambav (1993)illustratestheapplicationof sucha
methodto determinethe orderingof the entitiesin the Mittelfeld in German.The example
discoursesre constructedas question-answepairs. The questioncontainsa subjectNP
andanindirectobjectNP, andbothareof femininegender Theanswercontainsafeminine
nominative pronoun. The only differencebetween(51) and (52) is that the two entities
“MaBinahme”and“russischenNirtschaft” arerealizedin differentorders.The coindeing
of thepronounin the (b) utteranceshavsthatthe orderin whichtheentitiesarerealizedin
the(a) utterancesaffectstheinterpretatiorof theambiguougpronoun.Fromsuchexamples,
Rambav (1993)concludeghatthe word orderof the entitiesin the Mittelfeld in German
takesprecedencever theirgrammaticafunction.

(51) a. Frage: GlaubenSie, DaB [eine solcheMafinahme];
Question:Think  you, that [a suchmeasure];

[der russischenWirtschaft] ; helfenkann?
[the Russianeconomy}, help can?
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“Do youthink thatsucha measureanhelpthe Russiareconomy?”

b. Antwort: Nein,sie istviel zu primitiv
Answer: No, sheis muchtoo primitive

“No, it is muchtoo primitive”
(52) a. Frage: GlauberSie,Daf} [der russischenWirtschaft] ; [eine solcheMafnahme};

helfenkann?

b. Antwort: Nein, sig ist viel zu primitiv

While the methodsusedabove arereliablefor the determinatiorof saliencewe arein-
terestedn looking at naturally-occurringliscourseso the extentthatthey provide uswith
the bestkind of empiricalevidence,especiallywith respecto discourse-relateghenom-
ena.We thereforestartwith the assumptiorthatthe form of referringexpressionsisedby
spealersin naturally-occurringliscoursearevaluablesourcef informationaboutthe de-
greeof salienceattributedto discourseentities.Furthermorea closerstudyof thelinguistic
propertief the phrasesealizingtheseentitieswill ultimatelyallow usto abstracthefea-
turesthatareresponsibldor determiningsalience.We proposeto usea reformulationof

Rule 1, asstatedn Figure3.1.

Reformulated Rule 1:

If therearetwo entitiesrealizedin utterancd/; andalsoin U, ;, andif one
of themis realizedwith a pronoun thenthis entity mustbethe moresalient
of thetwo in U,.

Figure3.1: Reformulatedrule 1 for DeterminingRelatve Salience

In Chapter2, Section2.1, we shaved how the Griceanprinciples,whenreformulated
with respectto anaphoricexpressionscould explain to quite an extent when and why
spealerschooseto usemoreinformative formsor lessinformative forms of reference We

alsoshavedthat, for caseswheretwo entitieswere realizedacross(adjacent)utterances
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and where using pronounsfor both entitieswould lead to an ambiguityin the interpre-
tation of the pronounsthosesameprinciplesonly constrainedhe spealer to usea more
informative expressionfor one of the entities, but did not specifyfor the spealer which
of the two entitiesthis shouldbe?® We pointedout that the choicedependedn the rela-
tive (discourse)salienceof the entitiesandthat this was capturedoy Rule 1. Giventhat
the Backward-lookingCenterof U, ; pointsto the maximally saliententity of U; thatis
realizedin U, .1, andRule 1 itself, which statesthatif anythingis realizedasa pronoun,
the Backward-lookingCenteris, we canpredictthatwhenthe Griceanconditionsfor over-
informativenesshold, spealerswill be overinformative with the entity thatis lesssalient,
sinceotherwiseit would constitutea Rule 1 violation. Rule 1 in this sensds generatie
sinceit is a constrainton spealers. Our reformulationof Rule 1 is intendedto capturethis
idea. Theabove-describegreconditions/criteridor the choiceof overinformatvenesare
statedexplicitly in Figure3.2. Thatis, the criteriaapply to utterancepairs,U; andU,, ;,
in which spealers have madean overinformativenesschoicewith one of the entitiesin
U,. . In addition,however, the reformulatedrule holdsonly for utterancepairsin which
two entitiesarerealizedin U; aswell asin U, ; andthetwo entitiesareambiguousn U
in termsof their grammaticafeaturessothatusingpronoundor boththeentitiesin U, ;
would leadto incorrectinterpretatiorassignmentsr would confusethe hearer
Theexactprocedurdor determiningherelative salienceof entitiesin any utterance’;
is asfollows: if two discourseentitiesX andY in U; arebothrealizedin U, ,, with only
Y beingrealizedasa pronoun(in U, ;), thenY mustbethe C, of U;,; andmustrefer
to the highestranked of all the entitiesin U; thatarerealizedin U;, ;. SinceX andY are
the only two entitiesin U; realizedin U;, ;, Y mustberankedhigherthan X (or bemore
salientthan X'). Corverselyif it is X (andnotY) thatis realizedasa pronounin U, ;,

thenby the samereasoning X mustbemoresalientthanY in U;.

3Notethatthesameproblemwould ariseif thereweremorethantwo entitiesrealizedacrosgheutterances.
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In an utterancepair, U; andU,; ;:

(1.) Thereareat leasttwo entitiesrealizedin U; andthey are ambiguouswith
respectto grammaticafeaturessuchasnumber gendey person,honorificity (for
languagedik e Hindi in which honorificity is grammaticized).

(2.) U;4, realizesonly two of suchambiguousentitiesfrom U ;.

(3.) InU,;, 1, only oneof the NPsrealizingtheseentitiesis pronominalized.

Figure3.2: Criteriafor UtterancePairsfor ReformulatedRule 1

Applying this rule in the discoursen (53), which satisfiesthe utterancepair criteria
in Figure 3.2, we canconcludefrom the referringexpressiorformsin (53b)thatin (53a),
“Herzog” is more salientthan“Herzog’s father”. Using pronounsfor both the entitiesin
U;.; would have led to anincorrectinterpretation,or would at leastconfusethe hearer
Griceanprinciplesconstrainthe hearerto usea moreinformative expressiorfor oneof the
entities,andRule 1 directsthe spealer to be overinformative with the lesssaliententity.
In the obsered utterancesinceit is “Herzog’s father’thatis realizedby the spealer asa
full nounphrasewe caninfer thatheis thelesssalientof thetwo entitiesin U;. Similarly,
the useof the overinformative form Mosesandthe pronominalform hein (53c)indicates

thatin (53b),“Herzog's father”is moresalientthan“Herzog” (or “Moses”) #

4Sincethisis anEnglishexample andsincewe arefollowing theassumptionhattherankingof entitiesin
Englishutterancess mainly determinedoy grammaticafunction, thenaccordingto the CR-CM algorithm,
theexpectation®£1 andE2 aremetin (53c). As such thespealeris freeto usepronoundor boththeentities.
However, we canexplainthis exampleby Cla,whichsaysthatif E1 andE2 aremet,thenrealizebothentities
aspronoungustin casenoadditionalinferenceneedgo becorveyed.If someadditionalinferencedoesneed
to be corveyed,the spealer doesthis by usinga full nounphrasefor the relevantentity. In (53c), we argue
thatthereis indeedsomeadditionalinferencethatthewriter makesby usingthealternatve propemameused
for “Herzog” in the text, namely Moses Mosesis “Herzog’s” first nameandsincethe utterances from the
point of view of “Herzog’s father”, the writer presumablyintendedto corvey a personalizatiorof “Herzog”

from the point of view of hisfather
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(53) a. Herzog; wasbroke, andasledhis father; to underwritealoan.
b. The old man; questionechim; narravly, abouthis; job, his; expenseshis;
child.

c. He; hadno patiencewith Moses. (Moses= Herzog)

SaulBellow; “Herzog”

Giventhereformulationof Rule 1 andits relevancefor saliencedeterminationye can
thensearchcorporafor utterancepairsU; andU;, ; which satisfythe conditionsgivenin
Figure3.2. Oncetheutteranceairshave beenidentifiedin thecorpusthey canbeencoded
for variouslinguisticfeatureghatarehypothesizedo have abearingondiscoursesalience.
Thesefeaturescanthenbe analyzedo ascertainwvhich featuresturn out to be significant
for therelative salienceof entitiesin eachpair, andsubsequentlyacrosghe entiresample.

We emphasizeéhatthe useof Rule 1 of the Centeringmodelin this methoddoesnot
make the methodcircular The circularity agumentcould be madein the following way:
we areusingthe C, (U, ;) for the computationof the C';(U;) list ranking,but according
to the statemenin Rule 1, the identificationof the C', (U, ,) is itself dependenbn the
rankingof the discourseentitiesin C;(U;) list. Anticipating this agument,we notethat
thereis indeeda possiblescenarioof pronominalizatiorwherethis circularity would arise;
this is the casewhere, given a pair of utteranced/; and U, ;, thereis more thanone
pronounin U, ;. In this situation,identifying the C',(U;, ;) (which, of course hasto be
one of the pronouns)is wholly dependenbn the ranking of the C(U;) list. However,
our methodexploits the scenarian which thereis only onepronounin U, ;, andin this
casetheC,(U;, ;) canbeidentifiedasthe pronounitself, withoutrelyingon knowingthe
rankingof the C;(U;) list. Theidentificationof the C, (U, ;) in thisway is alsodirectly
justified by a corollary of Rule 1: if there is a single pronounin U, ,, thenit is the C,
of U;, ;. Notethatour methodalsoimposesanothemrequiremenbn the type of utterance

pairsselectednamely thattherebe two (andonly two) entitiesrealizedfrom U; to U, ;
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with (only) oneof thembeingrealizedasa pronounin U, ;. Thisis acrucialrequirement
in thatit allowsusto comparegherelative salienceof ary two entitiesin ary givenutterance

pair, andfinally, in the corpus.

3.2 Relative Saliencein Hindi

In this sectionwe applythe methodproposedn the previoussectionfor determiningsome
of thefactorsthataffect discoursesaliencen Hindi, a free word orderlanguage We first

give abrief descriptionof somekey grammaticahspect®f thelanguagethendescribehe
corpusfrom whichthe sampleutteranceairswereextracted andfinally presentheresults

obtainedwith respecto the salience-determinintactorsin thelanguage.

3.2.1 LanguageDescription and Data Extraction
LanguageDescription

Thedefaultwordorderin Hindi is subject-indirectobject—directobject—verb(S-10-DO-
V). However, thelanguageallows mary otherpermutationsasshavn in (54). Word order
variationin Hindi hasbeenarguedto signaldistinctionsin meaningrelatingto information
structure(Gambhir(1981),amongothers).Hindi alsohasarich casesystemthoughcase

markingis not obligatory

(54) a. malay-ne sameeko kitaab dii  (S-10-DO-V)—DEFAULT
malay-ERGsameeiDAT book-ACC gave

“Malay gave thebookto Sameer”
b. malay-nekitaabsameeiko dii (S-DO-I10-V)
c. sameeiko malay-nekitaabdii (I0-S-DO-V)
d. sameeiko kitaabmalay-nedii (I0-DO-S-V)

e. kitaabmalay-nesameeiko dii (DO-S-10-V)
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f. kitaabsameeko malay-nedii (DO-IO-S-V)

Pronounsn Hindi exhibit a greatdeal of ambiguity Third personpronouns are not
fully marked for number honorificity?, andnot at all marked for gendef (unlike English,
cf. He/She¢. With respectto numbermarking, while someforms, like usne‘he’, uslo
‘him’, areunambiguouslysingular someforms canbe both singularand plural, like un-
hone‘he/they’, or unko ‘him/them’. Table 3.1 shows the third personpronounsandthe
nominalfeaturesor whichthey arespecified® A look atthetablerevealsthatthereareno

unambiguougronounsn Hindi.

[ Pronouns| number| gender | honorificity ||

sg. masc./fem. hon
vah

sg. masc./fem. nhon.

pl. masc./fem. hon.
ve pl. masc./fem. nhon.
pl. fem. nhon.

sg. masc./fem. hon.
us-ne sg. masc./fem. nhon.
unho-ne pl. masc./fem. hon.
sg. masc./fem. hon.
US-X sg. masc./fem.|  nhon.
sg. masc./fem. nhon.

pl. masc./fem. hon.
un-X pl. masc./fem. nhon.
sg. masc./fem. hon.

Table3.1: PronominalFeaturesn Hindi for the 3rd PersorParadigm

The verbalagreemenparadigmin the languageeducessomeof the ambiguityintro-
ducedby the pronominalsystem.Hindi hasverb agreementvith the subjector the direct

object. Theagreemeninflectionis markedfor personnumberandgender Agreemenbc-

SFirstandsecondpersonpronounsaresystematicallyexcludedfrom this study

SHonorificity is markedon animatenouns.
7 However, all the nounshave semantiagender(masculineor feminine),thoughthereare no overt mor-

phologicalreflexesof this.
8ne=Ergative case; X=0ther cases; hon.=honorific; nhon=non-hondfic; sg.=singular; pl.=plural;

masc.=masculindem.=feminine
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curswith the subjectin theimperfectve aspectindwith the objectin the perfectve aspect.
Theverbalsoagreeswith the objectwhenthe subjects dative. Theverbmayalsobearthe
default neuteraffix whichis 3rd personmasculinesingular This occursin the perfective
aspectwhenthe objectis marked with the postposition-ko, which blocks verbalagree-
ment. Table3.2presentshethird personinflectionalfeaturef theverbalsufiixes.As can
be seenin thetable,the unambiguougendemarkingwith the verbalsuffixescompletely
compensate®r theabsencef gendemarkingon pronouns However, ambiguityremains
with someof the otherfeaturesgspeciallynumber As we sav above, numbermarkingis

only partially specifiedwith pronounsaswell.

ver_bal number gender honorificity
suffixes
-aa sg. masc./neute nhon.
pl. masc. hon.
-e pl. masc. nhon.
sg. masc. hon.
- sg. fem. nhon.
-ii
sg. fem. nhon.
pl. fem. hon.
-iin pl. fem. nhon.
sg. fem. hon.

Table3.2: Verballnflectionin Hindi for the 3rd PersorParadigm

The following examplesshaw the interactionof the pronominalsystemwith the ver
bal agreemensystemin Hindi for the disambiguatiorof the pronouns. The examples
shaw that, despitethe interactionof the two inflectionalparadigmsn the languagethere

is grammaticaambiguityfor the pronoundn all casesxceptfor (55) and(56).

(55) vah jaarahaa-hai
PRO-NOM-3.sg.masc/fem.nhogo be-PROG-3.sg.masc.nhon.
“He is going”

(56) vah jaarahii-hai

PRO-NOM-3.sg.masc/fem.nhogo be-PROG-3.sg.fem.nhon.
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“Sheis going”

(57) ve jaarahe-haiN
PRO-NOM-3.sg/pl.masc/fem.nhon/hogo be-PROG-3.sg/pl.masc.nhon/hon.
“He/They (masc.)aregoing”

(58) ve jaarahii-hain

PRO-NOM-3.sg/pl.masc/fem.nhon/hogo be-PROG-3.sg/pl.fem.nhon/hon.
“He/They (fem.) aregoing”

(59) usne khaana&haayaa
PRO-ERG-3.sg.masc/fem.nhofood  ate-PERF-3.sg.masc/fem.nhon.
“He/Sheatefood”

(60) unhone khaanaa
PRO-ERG-3.sg/pl.masc/fem.nhon/hdood
khaayaa
ate-PERF-3.sg.masc/fem.nhon/hon.

“He/She/Thg atefood”

(61) usne kitaab paRhii
PRO-ERG-3.sg.masc/fem.nhobook-3.sg.femread-PERF-3.sg.fem.
“He/Shereadthe book”

(62) unhone kitaab
PRO-ERG-3.sg/pl.masc/fem.nhon./hdmok-3.sg.fem.nhon.
paRhii

read-PERF-3.sg.fem.nhon.
“He/She/Thg readthebook”

(63) uslo kitaab mil-rahii-hai
PRO-DAT-3.sg.masc/fem.nhomook-3.sg.femget-PROG-3.sg.fem.
“He/Sheis gettingthe book”

(64) uslo ghar mil-rahaa-hai

PRO-DAT-3.sg.masc/fem.nhomouse-3.sg.masget-PROG-3.sg.masc.
“He/Sheis gettingthe house”

(65) unko kitaab mil-rahii-hai
PRO-DAT-3.sg/pl.masc/fem.nhon/hohook-3.sg.femget-PROG-3.sg.fem.

“He/She/Thg is gettingthebook”
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(66)

(67)

(68)

(69)

(70)

(71)

(72)

unko ghar mil-rahaa-hai
PRO-DAT-3.sg/pl.masc/fem.nhon/hohouse-3.sg.masget-PROG-3.sg.masc.

“He/She/Thg is gettingthehouse”

raam uslo dekh
raam-NOM-3.sg.masc.nhoRRO-ACC-3.sg.masc/fem.nhosee
rahaa-hai

be-PROG-3.sg.masc.nhon.

“Ramis looking at him/her”

raam unko dekh
raam-NOM-3.sg.masc.nhoRRO-ACC-3.sg/pl.masc/fem.nhon/hcsee
rahaa hai

be-PROG-3.sg.masc.nhon.

“Ramis looking at him/her/them”

raam-ne uslo dekhaa
raam-ERG-3.sg.masc.nhdARO-ACC-3.sg.masc/fem.nhosee-PERF-neut.

“Ram saw him/her”

raam ne
raam-ERG-3.sg.masc.nhdARO-ACC-3.sg/pl.masc/fem.nhon/hon.
unko dekhaa

see-PERF-neut.

“Ram saw him/her/them”

usne uslo dekhaa
PRO-ERG-3.sg.masc/fem.nhoRRO-ACC-3.sg.masc/fem.nhosee-PERF-neut.

“He/Shesav him/her”

unhone unko
PRO-ERG-3.sg/pl.masc/fem.nhon/hdPRO-ACC-3.sg/pl.masc/fem.nhon/hon.
dekhaa

see-PERF-neut.

“He/She/Thg sav him/her/them”

Possesse pronounsn Hindi shav genderagreementvith theheadnounswhicharises

from theinherentgenderin Hindi nouns(alsoseefn 7). (73) givesexamplesof possessie-
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headgenderagreement. Note, hawever, the nounagreementioesnot provide ary gram-

maticalinformationfor theinterpretatiorof the pronoun.

(73) a.

uskii maa
PRO-POSS-3.sg.femmother3.sg.fem.
“Ram’s mother”
uskii kitaabeN
PRO-POSS-3.pl.fenbooks-3.pl.fem
“Ram’s books”
uske pitaa
PRO-POSS-3.sg.masc.hadiather3.sg.masc.hon.
“Ram’s father”

. uske kapRe

PRO-POSS-3.pl.masclothes-3.pl.masc.
“Ram’s clothes”

. uskaa sar

PRO-POSS-3.sg.mashbead-3.sg.masc.
“Ram’s head”

Hindi alsohaszero pronouns,but their occurrencas heavily constrainedunlike in

Italian (Jaggli & Safir (1989))or JapaneséKameyama(1985)). In Section3.3, we look

atthe constrainton theuseof zeropronounan Hindi.

Noun phrasedn Hindi may be bareor may appearwith a demonstratie article like

yelyah'this’, vo/vah‘that’, andve ‘those’. Thereis anindefinitearticle ek which is mor-

phologicallyidenticalto the numeral‘one’. Following the classificationn Prince(1992),

the NPswith the indefinitearticle usuallyreferto hearemew anddiscourse-n& entities,

whereadNPswith thenull/overtdefinitearticleusuallyreferto hearerold and/ordiscourse-

old entities.

9The honorificmarkingin Hindi is homorymouswith the plural marking.
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Corpus and Data Extraction

For theHindi corpuswe collected40 shortstoriesand10 news articles. Thestoriesandar-
ticleswerechosersuchthat(a) they containedat leasttwo charactersvho appeathrough-
out thetext, and(b) thesetwo charactersverereferredto in third personandin the same
gender Theseconditionsprovided a qualitative bottomthresholdfor the extractionof ut-
terancepairssatisfyingthe criteriaspecifiedn Figure3.2.

For identifying and extractingthe utterancepairsin the selectedexts, we first hadto
decidewhatcountedasan utterance Oneof the very importantissuedor a theoryof dis-
courseis to determinevhatconstituteghe utteranceunit for generatingheCy list in com-
plex sentencesln earlywork in Centeringthe notion of the utterancewasleft loose,and
theconclusionghatweredravn aboutthe useof referringexpressionsandtheeffect of this
on discoursecoherencavere basedon simple sentencesvithout any complex/embedded
structures.In particulay for mostof the work, the utterancevasidentifiedwith eitherthe
tensecclauseor the sentencewithouttherebeingany motivatedcriteriafor why oneor the
otherqualifiedastheutteranceunit for discoursgprocessingTheresultsof theapplication
of the Centeringprinciplesandthe CR-CM algorithmwill, however, vary dependingon
how complex sentencearetreated pbothfor the calculationof coherenceaswell asfor the
generatiorandresolutionof referringexpressions.

The specificationof the utteranceunit also becomegarticularlyimportantfor deter
mining the rankingof discourseentities. Sincediscourseentitiesare evoked by utterance
units,norankingmethodologycanbeappliedunlesghebasicunit from whichtheforward-
looking centerdist is createds properlydelimited. This issueof specifyingthe utterance
units hasreceved a lot of attentionin the literature,and radically differentaccountsare
found for the treatmentof complex sentences.Some,like Kameyama(1998), breakup
complex sentenceito separateunits, whereasotherslike Strube(1998) and Miltsakaki

(1999),treatsomeor all of themasa singleunit. For the purpose®f applyingour method
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for determiningsalience,however, we were facedwith the problemof how to proceed
without a properspecificatiorof whatcountsasanutteranceln Chapter4, we provide an
analysidfor the propertreatmenbf relative clausessuggestinganapproactwhererelative
clausesaredistinguishednto two differentclasseseachclassto betreateddifferentlywith
respecto their utterancestatus.Here,we merelyidentify the two classesandprovide the
specificatiorof their utterancestatus.Thereadelis referredto Chapter for the motivation

behindthis classification.

e Classl: comprisesion-restrictves,appositves,andindefiniterestrictves,andthese

shouldbetreatedasforming anindependenbut embeddeditteranceunit.

e Class2: compriseghedefiniterestrictvesandtheseshouldbetreatedaspartof the

unit createdoy the clausein whichthey occur

For othertypesof complex sentencesywe make the following assumptionsadopting
resultsfrom work doneby differentresearcherbut basedon what we believe to be the

correctapproacHor eachtype of sentence.

e Simplesentenceareutterances.

e Subordinatelausesrepartof themainclauseunitandentitiesin subordinatelauses

arerankedlower thanentitiesevokedin the mainclause.

e Tenselesadjunctclausesarepartof themainclauseunit andentitiesin theseclauses

arelower rankedthanentitiesin themainclause.
e Conjunctclausedorm separataitteranceaunitsat the samelevel of embedding.
e Nonreportcomplementsre partof the main clauseunit andentitiesin the comple-

mentclausearerankedlower thanentitiesin the mainclause.
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e Reportedcomplementsrepartof the main clauseunit but entitiesin thesecomple-

mentsareinaccessibléo the higherlevel of embedding.

We restrictedthe extraction of utterancepairsto thosein which oneof the entitiesin
U; wasthe subject. In Prasad& Strube(2000), we looked at a larger setof utterance
pairsincluding comparisorbetweengrammaticakategoriesthatdid notinclude the sub-
ject. However, sincewe are hereprimarily interestedn the comparisorand interaction
betweenhe differentsalienceaffectingfactors,we focuson the subjectcasesonly for the

purposeof comparisoramongthe differentfactors.

3.2.2 SalienceDetermining Factors

Following thespecificationgandrestrictionggivenin theprevioussectionwe extracted4 14
utterancepairsfrom the corpus.Thesepairswerethenstudiedfor the linguistic properties
thatwe wereinterestedn, namely grammaticafunction,word order andinformationsta-
tus. In this sectionwe presentanddiscusgheresultsof our analysis.Themainconclusion
thatwe wereableto drav from our findingswasthatgrammaticakole is the main deter
mining factorof discoursesaliencein Hindi, andthat word orderandinformation status
hasno significanteffect.

In thefollowing examplesthetwo entitiesevokedin eachof theutteranceareindicated
in boldfaceandin squarebraclets,andcoreferenceés indicatedby coindecation. As noted
abovein thecriteriafor the extractionof utterancepairs,in eachpair the singlepronounis
ambiguouswith respecto the grammaticafeaturesof the two entitieswhosesalienceis

beingcompared.
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Grammatical Function

With the subjectasthe grammaticatole of oneof theentitiesin U ;, the othergrammatical
cateyoriesthatwe wereableto comparehe subjectwith weredirectobject,indirectobject,
PPobject,andadjunct(adjunctsincludednounphraseadjunctsor nounphrasesccurring
insidephrasalor clausaladjuncts)°

Example(74)illustratesan exampleof anutterancepair containingthe subjectandthe
directobjectasthe grammaticalolesof thetwo entitiesrealizedin U;. Applying the Rule
1 reformulationwe canconcludethatin (74a),the entity “savaariyaaN”is moresalientor

highly rankedthan“chaate”sincebothentitiesarerealizedin (74b)andit is “savaariyaaN”

10We alsofound mary casesn which othercategoriescould be comparedwith the subject.For example,

we found50instancesn which thenon-subjecentityin U ; wasrealizedasthe possessoof someargument.
While we have excludedsuchcasedrom thediscussiorheresincethey arenot crucialto our point, we did in
factfind thatthe subjectwascateyorically more salientthanthe possessoin eachcase.(1) and(2) provide

examplesof suchcases:

(1) a. thoRehii dinoN meN[s vah]; [po [Poss_po samraaT]; kaavishvaaspaatraan
few EMPHdays in [shel; [po[pross_po Kingl; of confidant] become
gayaa
went

“In justafew days,hebecameheKing’s confidant”

b. [samraaT]; ne [usko]; koshaadhyakshanaadiyaa
[King] ; ERG[him]; treasurer be gave

“The king madehim thetreasuret

(2) a. yahkahtashuaa [g kanhaiiyaalaall; [ppo [Poss_ppo Mmahaaraaj]; ke carRNoN]pargir
this sayinghapper s Kanhaiiyaalaal]; [pro [Poss_pro King] ; of feet] on fall
paRaa
did
“Sayingthis, Kanhaiyalaffell atthe King’'sfeet”

b. [mahaaraaj] ; [uskii] ; saccaayise prabhasit hogayaa
[king] ; [his]; honesty with impressedbe went
“The King wasimpressedvith his honesty
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thatis realizedwith a pronounand not “chaate”. “savaariyaaN”is thus the Backward-
looking Centerof (74b). To the extent that we are studyingthe grammaticakole feature
of theseentitiesat this stage,we canfurther concludethatit is the propertyof beingthe
subjectin (74a)thatmakes“savaariyaaN’moresalientthan“chaate”,whichis realizedas

thedirectobject.

(74) a. aise mauloN par[s savaariyaaN]; [po chaate];  taan letii haiN
suchoccasion®n [¢ passengers] [po umbrellas]; opentake 3pl.fem.prs

“On suchoccasionghe passengerspenumbrellas”

b. kabhi-kabhitej havaase [chaate], [their] ; haathse urr bhii jaate
sometimes fastwind with [umbr ellas); [their] ; handsfrom fly alsogo
haiN
3pl.fem.prs
“Sometimes becausef the strongwinds, the umbrellaseven fly away from

theirhands”

Example(75) shavs anothercomparisorof the subjectandthe direct objectfor their
effecton salienceln (75b)it is the subjectentity of (75a),“baadshaah”andnotthedirect
objectentity that is realizedasthe pronoun,andtherefore,being the Backward-looking

Centerof (75b),it countsasthe moresalientof the two entitiesin (75a).

(75) a. [ek baadshaah] [ek gqaazii]; ko bahutmaantaghaa
[a king]; [ajudge]; ACCmuchlike-INFdid

“A king wasvery fond of ajudge’

b. [gaazii]; ne [uspar] apnii vidvataa kaa aisaaraNgjamaa
Judge]; ERG[him]; SELFknowledgePOSSsuch colorstuck-INF
rakkhaa thaaki baadshaahse sanagyaaniisamajhtaathaa
place-INFhad thatking him all-knowing understandlid

“The judge had influencedhim with his knowledge so much that the king

thoughthim to beall-knowing”

By the sameargument, example (76) shaws that the entity realizedas the subject,

“shramik”, is ranked higher than the one realizedas the object of the prepositionalar-
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gumentof the verb, “yuvak”. Both the subjectaswell asthe prepositionabbjectin (76a)

arerealizedin (76b),but it is the subjectthatis pronominalizecandtherefore|t qualifies

asthe Backward-lookingCenterof (76b)andasmorehighly rankedthanthe prepositional

objectin (76a).

(76) a.

kuch der pashchaaf,s ek shramik]; [rp [po Usyuvak]; ke paasjaayaa
sometime after, [s alaborer]; [pp [po that youth]; nearto] came

“After sometime, alaborercameup to theyouth”

[He]; [yuvak]; sepuuchaki ‘“kyaaaagyaehai?”
[He]; [youth]; of asled that“whatwish is?”

“He asledtheyouth,“whatis your wish?””

(77) and(78) provide further examplesof the comparisorbetweerthe subjectandthe

prepositionalobject, in both casesshaving that the subjectentity is more highly ranked

thanthe prepositionabbjectentity.

(r7) a.
b.
(78) a.
b.

[s yamduut]; fir  [pp [po gorelaal]; kedanaazepar]aa

[s death-messengeflagain[pp [po Gorelaal]; of door  at] come
dhamkaa

did

“The death-messengaurnedup at Gorelals dooragain”

[uske]; pairoNkii aahaT  se [gorelaal); kii dhukdhukiidhaRakne

his feet of movementwith gorelaal of heart beating
lagii
start-did

“Gorelal’s heartstartedbeatingat the soundof hisfeet”

andherado calaathaa
darknesshapperieft had

“It hadbecomedark”

[s samraaT]; ghuumtaa-firtagerp [po €k diin grihasta]; ke
[ king]; roaming oneday [pp
danaaze par] gayaa

[ro @ poor householder] of door on]went

“Oneday, theking, roamingaroundwentupto thedoorof apoorhouseholder”
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c. [grihasta ne] [usko]; dekhtehii puuchaa;kahobhaai, tum
[householderERG], [him],; seeingEMPHasled, “say brotheryou
kaunho, kahaaNaaoge?”
who are,where going?”

“The householderassoonashe sav him, asked, "say, brother who areyou

andwherewill yougo?””

Example(79)illustratesthe comparisorbetweerthe subjectandthe directobjectof an
adjunctclause Hereagain the subjectentity (in (79b)) emegesasbeingmoresalientthan
the objectinsidethe adjunctclause.

(79) a. savere vahaaNse satkaarpuurakvidaa hokar [vah]; aage baRhaa
morningthere fromrespectfully farevell havinghe  forwardgrew

“In themorning,having recevedarespectfufarevell, hemovedahead”

b. [s grihasta]; bhii kuch duur  tak[apsr [pO use} pahuNcaane]
[s householder} alsosomedistancetill [4p [pO him]; reaching]
aayaa
came

“The householdealsocamefor somedistanceo drophim off.”

c. alag hote samayusne]; [samraaT]; sepuuchaa;bhaiiyaa,
separatiorbeingtime [he]; [king]; of asled, Brother
sevaa-satkaamekoii truTii huii hoto usekshama&karnaaaur idhar
hostpitality in arny lack happenedbethenit forgive do  andhere
se jab kabhiaanaahamaarikuTii meNjaruur Thaharnaa”
with whenever come,our cottagein  surelystay

“Before separatinghe asledthe king, “Brother, if therewasarything lacking
in our hostpitality thenforgive it, andwhenyou comethis way again,be sure

to stayatour cottagé€.

Table3.3 showvs the distribution we foundin the datawith respecto the differentpairs
of grammaticatateyoriesthatwe comparedIn eachrow, we list thenumbersandpercent-
agesfor the hypothesighatthe subjectwasranked higherthanthe category it wasbeing

comparedwith. The secondcolumncontainsthe number/frequencfor the subjectbeing
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ranked higher andthe third column givesthe total numberof thosecaseshat occurred
in the sample. The resultsshow that the subjecthasa significantly greaterinfluenceon

saliencehanthe othergrammaticafunction categories.

| Ranking | Number(%) | Total ||

Subject> DirectObject 144(96) 149
Subject> IndirectObject| 50(87) 57

Subject> PPObject 128(100) | 128
Subject- Adjunct 72(90) 80
[ Total [ 394(95) | 414 |

Table3.3: Frequencie$or Relatve Salienceof GrammaticaFunctions

Thefactthatthe percentages eachrow of thetablearenot 100%provide anindica-
tion of the claim madein CenteringthatRule 1 canbe violatedby spealers,asshavn by
the utterancepairin (80), wherethe objectentity in (80a)is realizedasa pronounin (80b)
ratherthanthe subjectentity. However, the high percentages eachrow alsoshow that
while spealerscanbe expectedo violate Rule 1, they will moreoftennotviolatetherule.
Theoreticallythis gainssupportagainfrom Griceanexpectationsaboutspealer-hearerco-
operatve behaior. SinceGriceanprinciplesarenotlaid out ascateyorical constraintsthe
fact that the subjectdoesnot get picked out asthe pronominalizedentity all the time is

understandable.

(80) a. raajkaaj ke maamloNmeN s vah]; [ po usko]; baRhasaa
royal-administratiorof matters in [s he], [po him]; encouragement
bhii  dene lagaa
EMPH giving did
“He alsostartedgiving him encouragemeni mattersof royal administration”

b. thoRehii dinoN meN|[vah]; [samraaT]; kaavishvaaspaatra@an
few EMPHdays in [he]; [king]; of trusted-persorbecome
gayaaaur aryadarbaariyoNse kahiiN-adhikyogyapramaaRNithua.
went andelse officials thanmuch-more able proven became

“In justafew dayshebecameheking’s trustedpersomnandprovedto be much

moreablethanthe otherofficials”
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At the sametime, the lessthan 100% frequeng of the higherranking of the subject
entitiesraisesthe possibility of otherfactorsoverridingthe effect of grammaticafunction.
For example we mightentertainthe possibilitythattheRule 1 violationsarenotreally that,
but simply exhibit the more dominanteffect of word orderif we foundin thoseapparent
violation casesthat the non-subjectentity wasin fact preposedo a position beforethe
subject. This would put Hindi in the sameclassas otherlanguagesuchas German,in
which word orderhasbeenshown to play role in discoursesalience.Similarly, we might
alsobe ableto explain the apparentviolationsin termsof the information statusof the
discourseentities,whichhasbeenclaimedto have aneffectonsalienceln thenext section,
we addresshisissueby looking directly atthe effect of word orderandinformationstatus,
andanswerthe questionasto whetherthe Rule 1 violationsarereal, or whetherthey are

theresultof otherfactorsoverridingthe grammaticafunctionfactor

Word Order and Information Status

The surfaceorderof constituenthasbeenarguedto be a determiningfactorfor relative
saliencan German(Rambav (1993),Strube& Hahn(1996),Strube(1998),Strube& Hahn
(1999)),with the C; list rankingbeingpartially determinedy theleft to right orderingof
the constituents.SinceHindi is a free word orderlanguageik e German,this raisesthe
issueof whetherthe word order criteria for rankingthe C; list might hold for Hindi as
well. This expectation,however, is not borneout for Hindi. In our sampleof utterance
pairs,therewasafair amountof word ordervariationin therealizationof theentitiesin the
differentgrammaticafunction categgorieswe looked at. Table 3.4 shaws the interactionof
grammaticafunctionwith word orderwith respecto discoursesalience.Thefirst column
is the headerfor the two differentword ordersfor eachpair of grammaticalcategories
from Table 3.3. The secondcolumn gives the distribution of the differentword orders

andin combinationwith numbersfor the ranking. X in this secondcolumn standsfor
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the non-subjectgrammaticalcateyories. A look at the table shavs that in noneof the
casess the preposedon-subjectonstituentanked higherthanthe subject.Furthermore,
the distribution in the tablealsoanswerghe questionthat we posedregardingthe Rule 1
violationsin the previoussection.All of theRule1 violationsshavn in thetableobtainfor
thosecasesn which the subjectappearsdeforethe non-subjectonstituent.So, whatever
theexplanationfor theRule1 violationsmaybe,we know for certainthatthey donotoccur

becaus®f the overridingeffect of word ordet

Word Order Ranking Totals
S>X X>S |

S-DO 100 5 105 (149)
DO-S 44 0 44
S-10 46 7 53 (57)
10-S 4 0 4
S-PPO 50 0 50 (128)
PPO-S 78 0 78
S-ADJU 33 8 41 (80)
ADJU-S 39 0 39

| Totals | 394 20 | 414 |

Table3.4: Interactionof GrammaticaFunctionandWord Orderfor DiscourseSalience

It hasbeenclaimedin Strube(1998)thatinformationstatusis animportantcriteriafor
the C; list rankingin Germanaswell asEnglish. An extensionto this claimis alsomade
in the samework thatinformationstatusmay be a linguistically universalcriterion. This
claim however, is notborneoutin the Hindi data. To testthe claim, we looked at a subset
of the information statusdistinctions,comparinghearemew, discourse-n& entitieswith
heareyold, discourse-oldentities. Sincewe were primarily interestedn the interactionof
grammaticalfunction with information status,we identified utterancepairsin which the
subjectwashearemew anddiscoursenew, andsomenon-subjectonstituentwashearer
old, discourse-oldThis caseprovidesuswith theclearestaseof whetherthenon-subject,

whenold, becomeanore salient. We found that in all the 93 suchutterancepairs that
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we wereableto identify, the new subjectentity wascategorically selectedasthe onethat
was pronominalizedn the following utteranceand not the old non-subjecientity. This
providesrobustevidencefor acounteragumentto thelanguageauniversalityof information
statuswith respecto discoursesalience.

Basedon the above findings, we are now in a positionto proposea C list ranking
criteriafor Hindi. Excludingtherole of word orderandinformationstatus the rankingis

givenin termsof grammaticafunction,asfollows:!!

e () list ranking criteria for Hindi:

SUBJECT > DIRECT OBJECT > INDIRECT OBJECT > ADJUNCTS > OTHER

3.3 Zero Pronounsin Hindi

This sectionpresentsa corpus-basethvestigationof the useof zeropronounsin Hindi.
After establishinghat the antecedentsf thesenull argumentscannotbe recoveredsyn-
tactically (Rizzi, 1986), we proposean accountin termsof Centeringtheory Giventhe
Hindi-specificranking criteria proposedin the previous section,we argue that the dis-
courseconstrainto licensethefelicitous useof Hindi zeropronounsshouldbe formulated
asa combinationof preferencegor sequencesf Transitionsanda “zero pronounrule”,
adaptedrom Rule 1 of Centeringtheory More generally the proposedaccountwill ex-
plain (a) why null elementsare mostfrequentlythe subject,(b) why objectdropin Hindi
occursonly whenthe subjects alsodropped.

Hindi allows major grammaticalrelationssuchas subjectand objectto be covertin
finite clausesandtheseunexpressedelationsfunctionaspronounsThisraisegshequestion

of how thereferencdor thesezeropronounss determined We first shav thatHindi zero

1IAs we notedbefore,Prasadk Strube(2000)providetheresultsfor therankingsbetweerthe non-subject

catgyories.
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pronounsarenot recoverablevia identificationwith rich AGR, asis aguedfor languages
like Italian and Spanish((Rizzi, 1986),amongothers). Thisis despitethe factthatHindi
hasmorphologicallyuniformandrich inflectionalparadigmdgor verbalagreementln such
a case,the recoverability of thesepronounsfor referenceis assumedo be constrained
by rulesof discourse.In previouswork, (Butt & King, 1997)also make this assumption
andfurther, specifya discourseconstraintthat relatesthe useof zerosto word orderand
informationstructurejn particular to topicalization.We arguethatthe proposaimadeby
Butt & King (1997),namelythatargumentscanbe droppedwhenthey arethe continuing
topic, with thetopic equatedvith thetopicalizedconstituen(if any) of a sentencegcannot
accounfor all theobsenedfacts.Finally, we provide analternatve (corpus-basedccount
of the discourseconstrainton zeropronoundn Hindi tensedmainclauses? Theaccount
is couchedvithin theframavork of Centeringheoryandthe constrainis statedn termsof
theTransitionpair prefelencesandthezero pronounrule, adaptedrom Rulel of Centering

theory

3.3.1 Hindi in a Typology of Null Argument Languages: On Identifi-

cation via Agreement

Kameyama(1985)groupsHindi with Typell languagesuchasitalian and Spanishwith
respectto the extent to which major grammaticalfunctions can be non-overt in tensed
clauses Following Rizzi (1986)andJaagli & Safir(1989),suchlanguagesave a verbal
morphologythatis sensitve to oneor moregrammaticafeaturegpersonnumbergendey
aspectetc..). Furthermoresincetheselanguagedave only subject-erb agreementob-
jectdropis disalloved,andthis factis immediatelyexplainedby the requirementhatthe

person/number/gendé&eaturesof the zeropronounshouldbe recorerableby agreement,

2Argumentsarerarely droppedin subordinateclauses. The constraintson their occurrenceare not ad-

dressedn this study

90



in orderfor referentidentificationto take place. This behaior contrastswith whatis seen
in languagedik e Japanesand Chinese which display a syntacticallyunconstrainedise
of zeropronouns,in that person,numberand genderfeaturesof null aggumentsare not
associateavith verbalagreementRecoerability of theseagumentghenis arguedto rely
ondiscoursdactorsandnot on syntaxatall.

Hindi is like Spanish]talian andLatin in having arich verbalagreemensystembut is
differentfrom themin thatthe verb canagreewith boththe subjectandthe object,aswas
describedn the previoussection,andis alsoevidentin (81) and(82).

(81) malay kitaab paRh rahaa hai
malay-3sg.Mbook-3sg.Fead-INFstay-PROG.M be-PRES.3sg

“Malay is readingthe book”

(82) malay ne kitaab paRhii
malay-3sg.MERGbook-3sg.Fead-PERRBsg
“Malay readthe book”

Given the classificationof languagesn termsof the rich AGR licensing condition,
Kameyama(1985)claimsthatHindi behaeslik e Italian andthatit allows anargumentto
bedroppedf theverbwasinflectedfor its person/number/gendfratures So,for example,
if theverbagreedwith the subject,asin (81), the subjectshouldbe ableto appearasnull
andif the verb agreedwith the object,asin (82), therewould be nothing ruling out the
objectfrom beingrealizedasnull. At the sametime, however, what sheclaimsis not
possiblefor Hindi is for the subjectto be null whenthe verb agreeswith the object,and
vice versa. This is illustratedin the examplesin (83) and(84) (adaptedrom Kameyama
(1985)):

(83) a. Q: kyaa[malay]; ne kitaab paRhii?
QPL [malay];-3sg.MERGbook-3sg.Fead-PERRBsg.F?

“Did Malayreadthe book?”
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b. A: [malay/*0]; ne kitaab/0 paRhii
[Malay/*0] ;-3sg.MERG book/0-3sg.Fead-PERRBsg.F

“Malay readthe bbook”

(84) a. Q: kyaa[malay]; kitaab paRh rahaa hai?
QPL [malay];-3sg.Mbook-3sg.Fead-INFstay-PROG.M be-PRES.3sg

“Will Malay readthe book?”

b. A: [malay/0]; kitaab/*0 paRh rahaa hai
[Malay/0];-3sg.Mbook/*0-3sg.Fead-INFstay-PROG.M be-PRES.3sg

“Malay is readingthebook”

Countergamplesto theseexpectationshowever, areabundantin naturally occurring

data,asexampleg85) and(86) shaw:

(85) a. [fanTuushj; ne aadmiyoN kaagussasaamaan par
[FanTuush];-3sg.MERG men-3pl.Mof anger furniture-3sg.Mon
utaaraa.
took-dovn

“Fantuushtook out his angerwith themenon thefurniture”

b. [0]; vahaalKii sablkursiyaaN]; toR daaliiN.
[0];-3sg.Mthere of all [chairs];-3pl.F break-INFput-PEREpIl.F

“(Fantuush)roke all the chairsthere’.

(86) a. [unhone]; shahamemakaarbarvaa liyaa
[he];-3sgM city  in house make-CAUStake-PERF-.3sg.M

thaa (unhone = GajadhaBaalu)
be-FAST.3sg.M

“He hadgotahousemadein thecity”

b. [0]; [paRelaRke amar aur laRkii kaantii kii shaadiyaaN}  kar
[0]; older sonamar and daughter kantii of marriages];-3pl.F do-INF
dii thiiN
give-PERF-3pl.pbe-FAST.3pl.F
“(GajadharBahlu) haddonethe marriagef his older sonAmar anddaughter

Kaantii”

In both (85b) and (86b), the person,numberand genderfeaturesof the null subjects
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cannotbe determinedy the verb becausehe verbagreemenis with the object. In (85b),
theverbagreesvith thedirectobjectkursiyaaN ‘chairs’, andin (86b),theverbagreesvith
theheadnounof thecomplex directobjectnounphraseshaadiyaa ‘marriages’.Sodespite
the rich agreemeninflection on the verb, we cannotmaintainthat thereis an agreement
basedicensingconstrainbnthe useof Hindi zeros!® We thereforeneedto look elsavhere
for theconstraintgshatgoverntheuseof null pronounsin this senseHindi groupstogether
more closely with Japanesand Chinese althoughthe useof zerosin the latter is more

unrestrictedhanin Hindi.

3.3.2 PreviousResearh onthe DiscourseConstraints Licensing Hindi

Zero Pronouns

In their studyof null elementsn Hindi andUrdu discourseButt & King (1997)alsoargue
thattheinterpretatiorof null elementsn Hindi lies outsidetherealmof syntaxandthatthe
felicitous useof zeropronounss insteadgovernedby the discoursecontect in which the
utterancas used.In particular they attemptto relateargumentdropin Hindi with thefree
word orderthatis characteristiof the language.The differentword ordersin Hindi have
beenshown to relateto differentdiscoursefunctionsButt & King (1997). Furthermore,
Butt & King (1997)attemptto relateword order information structure(Vallduvi, 1990;
Vallduvi & Engdahl,1996) and referentiality They drav on Gambhirs accountof the
discoursdunctionsof word ordervariantsin Hindi, but focusprimarily on four discourse

functions:(a) Topic (b) Focus(c) Backgroundand(d) Completve Information:

1. Topic: thetopic in their accountis identified with the clause-initialconstituentin

matrix clauses. Structurally this positionis identified as[Spec, IP]. Accordingto

3Note that Geogian is one languagethat patternslike Hindi in its verb agreementparadigm (see
Kameyama (1985)), and also respectghe licensing constraintof null argumentin termsof identification

by agreement.
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this proposalthen, topicalizationsare assumedo be hostedby [Spec,IP] andare

thereforethetopic of theclause.Thisis shavnin (87):

(87) [IP [SPEC,IPhassan ko-TOPIC] naadiyaane Tofii dii ]
To Hassan Naadiyaagave atoffee

“Hassangave atoffeeto Nadiya”

2. Focus: The focusis the pre-verbal positionif thereis only one focusedelement.
However, if therearemultiple foci, whereonewould receve the neutralfocus,and
the otherwould receve what hasbeentermedas Contrastve focus, thenthe con-

trastive focuselementanbefocusedn situ.

3. Backgrounded Material (BM): The backgroundednaterialis the post-verbalpo-
sition. Thisis similar to topicalizedinformationin thatboth have the statusof “old”
or “known” information, but they are differentfrom topicsin that while topicsare
the pointerto the relevant informationto be accessedby the hearer the BM only
providesmoredetailedinformationasto how the new informationfits in with theal-
readyknown information. Thatis, the BM providestheinfo. thatmaybe necessary
for agoodunderstandingf thenew (focussed)nformationsupplied.(see.Hoffman

(1995)).

4. Completive Information: The completive informationis the preverbalin situ back-

groundednaterial.

As for thelicensingconstrainton zeropronounsButt & King essentiallyclaim thatan
argumentcanbe droppedif it is a continuingtopic (i.e., if it is thetopic of the currentas
well asthe previousutterancepr if it is the badkgroundednformation

Theirexample(88) belowv givesanexampleof a continuingtopic: thetopicis thesame

from utterancga) to (b) andcanthusbefelicitously dropped.
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(88) a. [main];-TOPICbaaisbarasseyahaarrahrahaahuun
“[1];-TOPIChave beenliving herefor 22 year”

b. [0/main];-TOPICrozaanaas hii saRakseguzartaghuun

“[0/1] ;-TOPICgo by this streetdaily”

(89) givesanexampleof a shiftingtopic: thetopicin the (b) utterancenasbeenshifted

to a differententity thanin the (a) utteranceandthuscannotbe dropped.

(89) a. to[(hum)];-TOPICuspeek naa®k likhte hain.
“So let [(us)];-TOPIC write a play aboutthat”

b. [main/*0] ;~-TOPICerforskaaaadmiihuun

“[I/*0] ;~-TOPICamanairforceman”

3.3.3 DissociatingWord Order and Information Structure from the

Form of Referring Expressions

While the accountproposedoy Butt & King (1997)is an attractve onein thatit relates
word order informationstructure andthe form of referringexpressionsisedin discourse,
especiallyin light of suchestablishectorrelationsfor otherlanguagesuchas German
(Rambav, 1993; Strube& Hahn,1999),this three-vay correlationcannotbe maintained
for Hindi. Furthermotivationfor theabsencef suchcorrelationscomesfrom our findings
relatedto the C; list rankingcriteriafor Hindi in the previous section. Therewe shoved

thatword orderandinformationstatushasno significanteffect on discoursesalienceand
thereforealsoon pronominalization.In the study presentedn the previous section,how-

ever, we did notinvestigateheinterpretatiorandconstraint®ntheuseof zeropronounst

M1t is legitimate to assumehat the constraintson overt pronounsare not the sameas the oneson zero

pronounsprimarily becausehey arenot necessarilyn freevariation.
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In whatfollows, we amguethatword orderandinformation structure(associatedvith the
word order)have no bearingon thefelicitous useof zeropronounsn Hindi.

A look at the examplesin Butt & King (1997) containinga continuingtopic showns
thatin eachcase,the topic coincideswith the subject. Sincethereis no reliable way of
telling whetherthe subjectis indeedin the TopiC positionin the clause,the real test of
the effect of the topic on null anaphordies in clausesvheresomenon-subjectonstituent
hasbeentopicalized. The following examplestaken from the corpususedfor this study
shaw thata null agumentcanbelicensedwhenit doesnotreferto thetopicalizedelement.
In (90a), the prepositionalobject“Alladiya” is the topicalizedentity (wheretopicality is
indicatedby the topic marker to (Kidwai, 1997; Prasad,1997) in additionto its clause
initial position). Thezeropronounin (90b), however, cannotreferto this entity andinstead

picksthe grammaticakubjectdenotecdentity asits antecedent.

(90) (A groupof peoplearetalking aboutthe appallingbehaior of a mancalled Al-

ladiyaandsuddenlyrecall Alladiya’s father Hamiidaa..)

a. [is haraamzaadeallaadiyaaseto];-TOPIC[hamiidaa] ;,-SUBJlaakh
[this bastard alladiya from TOP];-TOPIC [hamiidaa] ;-~SUBJmillion
darzeacchaghaa
timesbetter was

[Roughly] “Hamiidaawasa million timesbetterthanthis bastardAlladiyaa”

b. [0]4y; fakat ek hii baarkafan churaataghaa
[0].+i;; EMPH onceonly time coffin steal did

“(#Allaadiyaa/Hamiidaaytolethe coffin only once”

An importantpointto notehereis thatboththe“topicalizedconstituent’aswell asthe
“subject” areequallylikely candidategor antecedentsf the zeropronoun. So, the zero
pronounnotonly canbelicensedwhenit refersto somenon-topicalizecconstituentputin
factcannotreferto this clause-initialtopicalizedelement,evenwhenthe personnumber

andgendeifeaturesareperfectlycompatiblewith it. Thispointwill bediscussedurtherin
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thelatersections.
In the next example,the prepositionaphrasds topicalizedandthoughthetopicalized
constituents not a likely candidateor the zeropronoun,the examplestill illustratesthat

thezerocanbelicensedwhenit refersto the non-topicalizecelement.

(91) a. [apnii duukaan se}-TOP[Kishan] ;-SUBJparamsantushTva sukhi thaa
[self's store with];-TOP [Kishan] ;-SUBJtotally satisfied andhapgy was

“Kishan wastotally satisfiedandhappy with his store”

b. [0].i/; raat khaaTparjaataa to na jaanekithe sapneaate
[0]4i/; nightcot  on went-HABthen(he)didn’t know how mary dreams

came(to him)
“When (Kishan)wentto his bedat night, therewasno telling how muchhe

dreamt”

Examplessuchasthosegivenabove indicatethatword order/topicalizatiortannotbe a
stronglicensorof zeropronounsn Hindi. In the next section,we turn to our analysisof a

handcollectedcorpusandproposeanalternatve accountof null algumentsn Hindi.

3.3.4 The DiscourseConstraint on Hindi Zero Pronouns: A Centering

Account

Sofar, we have establishedhat Hindi Zero pronounsare neitheridentifiableby syntactic
constraintssuchasthe requiremenfor identificationby rich AGR, nor by discoursecon-
straintsthat attemptto relatetheir felicitous useto word orderandinformation structure.
In this section,we presenta Centering-basednalysisof a Hindi corpuswhich we have
handcreatecandannotatedor purpose®f this study We have analyzedhe corpusfor the
effectof Transitionpreferencebetweerutterance®nwhetherazeropronounwasusedor
not, andthe resultsshav a distinctcorrelationbetweercertainTransitionpairingsandthe

occurrencef thezeropronouns.
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Following theresultson the Hindi saliencerankingin the previous section,we assume
that the elementsof the C; list in Hindi areranked by grammaticalffunction (subject>

directobject> indirectobject> adjuncts).

3.3.5 Corpusand Coding

The corpususedfor this studywasa collectionof 6 shortstoriesand3 newspapeiarticles.

Thetotal numberof sentencewas2192. Eachsentenceén the corpuswascodedfor:

e Clausetype(declaratve,imperatve,interrogatve).
e Mainvs. subordinatelause.

e Positionof the grammaticalfunctionsof subject,objectandindirect object(when

they areovert).
e Overt/nullrealizationof thegrammaticafunctions.

e Thecospecifierof the null elementswith respecto grammaticafunction andposi-

tion.

e ThreeCenteringvariables:(a) theC,, (b) the C'y, (c) andthe Transitionmarked by

theclause.

Clausetypessuchasimperatvesandinterrogatveswereexcludedfrom theanalysisas
weredirectspeeclsggments(which mostoftenincludedthe previoustwo types).Follow-
ing Kameyama(1998),we assumalirect speechsegmentsto be inaccessiblgo the utter
ancesn thenext higherlevel of sggmenteddiscoursesotheir exclusiondoesnot upsetthe
computationof the Transitions,which is the main point of this study After exclusionof
theseclausetypesthe sentencem the corpustotaled1332.1n codingfor the elementghat

are potentialcandidatedor subsequenteference we have also excludedthe annotation
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of thingssuchasevents, states propositions,or phrases.Null agumentsin subordinate
clausesverefoundto bevery rare(we countedonly 4) andwe have excludedthesefrom

theannotatiortoo.

3.3.6 Analysisand Results

Out of the 1332clauseghatwerefinally codedfor the Centeringvariablesandfor which
the Transitionswerecomputedtherewere 466 clausesn which therewasno continuing
referencdrom the previousutterance? In theremaining866 clausespnly 209 hadoneor
morezeropronounsvhereagheremaindehadeitherafull NP or aovertpronominafform.
A quick look at the distribution of zeropronounswith respectto the major grammatical
functionsshaved that most of thesezero pronounswere subjects(199), very few were
directobjects(10) andtherewerenonecorrespondingo ary othergrammaticafunction.
While we will not attemptto answerthe questionof why no grammaticalfunction other
thanthe subjectandthe objectarerealizedasnull, the constraintthatwill be formalized
below doesexplain thelow numberassociatedvith zeroobjects.In fact,in the corpusthe
zeroobjectsoccurredonly whentherewasalsoa zerosubjectin the clause.we returnto
this presently

After computingthe Transitionsbetweerall the utterancesn the corpus,thefirst pre-
liminary finding wasthatall the utterancegontainingzeropronounsveremarkedwith the
CONTINUE Transition.Thoughthis finding wasinterestingjt did notsaymuchaboutwhat
kinds of entitiesin the previous utterancecould be realizedaszeroin the currentone. A
CONTINUE Transitionis obtainableafterall the otherthreeTransitionswhich meanshat
ary entity in the Cy list of the previous utterancehasthe potentialof beingrealizedasa

zeroin the currentutterance Furthermorethis alsodoesnot answerthe puzzleindirectly

15This could be saidto mark the beginning of a new discoursesggmentin Centeringterms. However, we

do notaddresshis questiorhere.
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posedearlier namely thatif it is notthetopicalizedconstituenof anutterancehatcanbe
realizedasazeroin thenext one,thenwhatis?

The next stepof the analysisthereforeinvolved extraction of Transition pairs rather
than just single Transitions. Thus, if an utterancehad a zero pronoun,we recordedthe
Transitionmarkedon it aswell asthe onemarked on the previous utterance The distribu-

tion of Transitionpreferenceshis time wasthefollowing:

e Therewereonly threekindsof Transitionpairsassociateavith the zeropronouns:

(92) CONTINUE + CONTINUE
(93) SMOOTH-SHIFT + CONTINUE and

(94) RETAIN + CONTINUE

Thedistributionof eachpairfor the199zerosubjectpronounss shavnin Figure3.5.

CONTINUE + CONTINUE 106 (53%)
SMOOTH-SHIFT + CONTINUE | 85(42%)
RETAIN + CONTINUE 8 (4%)

Table3.5: Distribution of Zero SubjectPronounsn Hindi Corpus

Notethatin determininghefrequenciesbove, thezeroobjectshave notbeenexcluded
intentionallyfrom the total numberof zeropronounsput ratherfor statisticalreasonsas
mentionedabove, zero objectsalways occurredwith the zero subjects,and furthermore,
only with the CONTINUE + CONTINUE or the SMOOTH-SHIFT + CONTINUE Transition
pairs. Sincethe subjectsareranked higherthanthe objectsin the rankinghierarchyof the
C list, thesezeroobjectswill neverfigurein the computatiorof the Transitions.We have
thereforeexcludedthemto preventary distortionof thefrequenciegeventhoughthis may

not be significantenough).
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Oneof thefirst thingsthatis obviousfrom thedistributionseeraboveis thesignificance
of the Preferred Center the C'), in Hindi for therealizationof zeropronounsn discourse.
The percentage®f the CONTINUE Transitionsfollowing a CONTINUE and following a
SMOOTH-SHIFT areroughly the same. The low percentagesf a RETAIN followed by a
CONTINUE alsoindicatesthat the continuingtopic, if definedin Centeringtermsasthe
badkward looking center(Prince,1998), hasvery little likelihood of beingrealizedasa
zeropronoununlesst is alsothe preferred centerof the previousutterance.

Thefiguresalsoexplainwhy thesubjeciis thegrammaticafunctionmostoftenrealized
asnull. Giventhe C; list rankingcriterion for Hindi, wherethe subjectis always most
highly ranked in the C; list, andthe categorical preferencefor a CONTINUE Transition
that we have seenabove, the subjectis the only grammaticalfunction that can generate
a CONTINUE Transition. For the samereason the objectscannotbe dropped,becausat
would leadto eithera RETAIN or a Roughshift Transitionwhich is dispreferred.At the
sameime, we canalsonow explainwhy objectscanbedroppedwvhenthesubjectsarealso
dropped.This follows from Rule 1 of Centeringtheorywhich we canreformulatefor zero

pronoundor Hindi, shavnin Figure3.3.

Zero pronoun rule for Hindi:

If arythingis realizedasa zeropronounin the utterancethenthe C', mustbe.

Figure3.3: ZeroPronounRulefor Hindi

Accordingto thisrule, if thereis asinglezeropronounin the utterancethenit mustbe
thepreviousC, (thusgeneratinga CONTINUE Transition). The Object-drops obsenredin
the databecausehereis nothingruling it out aslong asthe previousC,, is alsodropped.
However, it is lesslikely to occur by itself becausat would thenviolate the zero pro-
nounrule. Finally, we canalsoaddresshe absencef the correlationbetweenwvord ordes

namely topicalization,andthe realizationof zeropronouns. This is becauseopicalized
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Optionallydropanargumentn U, ; if:

the Transitionmarking the previous utterancel/; is a CONTINUE Or a SMOOTH-
SHIFT,

the Transitionmarked by the currentutterancelJ;, 1, is a CONTINUE, and
theZeroPronounRuleis notviolated.

Figure3.4: Constrainton ZeroPronounsn Hindi

constituentsynlessthe subjectitself is topicalized,do not rank asthe highestentity in the
Cy list in Hindi andcanthereforenever generatehe two preferredTransitionpairsif they
arerealizedasnull in the next utterance.

We cannow statethediscourseconstrainthatlicensegheoccurrencef zeropronouns
in Hindi. Thisis shavnin Figure3.4.

Onequestionstill remainshowever. Therewerea large number(247) of the preferred
Transitionpairings(CONTINUE + CONTINUE andSmoothShift + CONTINUE) listedabove
thatdid not realizethe C,, of U;;, asnull. A detailedstudyof this disparatepatternhas

beenbeyondthe scopeof this study but is thefocusof futureresearch.

3.4 Conclusion

In this Chapterwe first addressethe questionof the obsered cross-linguisticvariability
in theway referringexpressiorformsarerealizedandwe pointedout thatoneof the most
importantsourcesof this variability lies in the way differentlanguagesank the forward-
looking centerdlists. Sincethis dissertations concernedvith the generatiorof referring
expressionsn Hindi, we wereparticularlyinterestedn identifying thelinguistic correlates
of the criteriafor rankingthe forward-lookingcenterdist in Hindi. To this end,we first
proposed language-independenbrpus-basedcethodfor identifying the factorsthatde-
terminediscoursesalience.The proposednethodologyutilized a reformulationof Rule 1

of Centeringtheory We thenappliedthe methodfor investigatingthreelinguistic factors,
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namelygrammaticalfunction, word order andinformation status,to determinewhether
they countasthe criteriafor the ranking. Our resultsshavedthatgrammaticafunctionis
the primary determinanof discoursesalienceandthatword orderandinformationstatus
do notshow ary significanteffect.

Using the resultsfrom the C-list rankingcriteriafor Hindi, we provided a Centering
analysisof zeropronounsn Hindi. We arguedthattheinterpretationof andthelicensing
conditionson Hindi zero pronounscannotbe donein termsof syntacticconstraintsand
that, despitethe rich agreemeninflectional paradigmof the language agumentsmay be
droppedevenwhentheidentificationvia agreementequirements not met. The statement
of the constraintdor theinterpretatiorof thesenull elementsieedgso be madein termsof
thediscoursecontext. We discussegbreviouseffortsin thisdirectionandshovedthatthese
accountsvereinsufficientin explainingall the obsenedfactsaboutargumentdrop. In par
ticular, we arguedagainsia discourseconstrainthatmotivateda correlationbetweenwvord
order informationstructure,andthe form of referringexpressions Finally, we presented
a corpusbasedCenteringanalysisof Hindi texts andshavedthatzeropronounsoccurred
mostoftenwith certainTransitionpairingsover utterancesln addition,we explainedthe
differencein the frequeng of occurrencdound betweensubjectand object pronounsin

termsof the“zero pronounrule” for Hindi.
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Chapter 4

Relative Clausesand the Utterance Unit

In Centering

4.1 The Problem

One of the very importantissuesthat arisesin the modelingof discoursephenomenas
the delimitation of the utteranceunit in discourse. This hasreceved specialattention
in studiesgroundedn Centeringtheorywhich modelsattentionalstateat the local level.
Centeringprinciplesandconstraintapplyonanutterancey utterancebasis andtherefore
it is of someimportanceo specifywhatcountsasanutterance This problemis harderfor
utteranceghanfor othertypesof linguistic units, suchasthosefor sentencesndwords.
Sentencandword boundariesreeasilydeterminedecausehey have anovertreflex that
canbe preciselyidentified,but not sowith discourseunits. Units in discoursearedefined
in more abstractterms. In the Centeringmodel, for example, an utteranceas a unit is
definedasbeingaboutsomethingwherethis “something”is the topic (or the Backward-
looking Center)of the utterance.Soit would seemthat, if we could track the topicsin a

discourseye would beableto easilyidentify the utteranceunits. However, this seemingly
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easytaskacquiregyreatcompleity becausét is notvery easyto determinewvhatthetopic
is atany givenpoint of the discourse.Most of thetime, this is doneintuitively, andthere
is yet no reliable procedureoutlined for accomplishinghis task. In fact, ironically, one
of the appealingaspectof the Centeringmodelis thatit canitself be usedto identify the
topicof utteranceswhichmaybethenusedo explainotherdiscoursgghenomenaSidners
focusingalgorithm(Sidner 1979;1983),for example,of which Centerings anabstraction,
is usedto track the topic (her discouse focug, which shethen usesfor identifying the
referentof certainkinds of anaphoriexpressionsThus,suchanapproachwill obviously
notwork, asthingsstand,andit seemghatwe needanindependenivay of identifying the

utterance.

4.2 RelatedWork on Complex Sentences

4.2.1 Clause-basedA\pproaches

Thereareto datetwo kinds of approacheshathave beendiscussear proposedn thelit-
eratureon delimiting the utteranceunit. In oneapproachutterancesreidentifiedwith the
tensectlause As aresult,complex sentencearebrokenupinto separatenitsby identify-
ing thetensedtlausesn thesentenceandeachof thesecountsasa separateitterance This
is seenin earlywork in CenteringsuchasSidner(1983),andis shovn with the discourse

segment(95).

(95) a. Wilburis afine scientistandathoughtfulguy.
b. He gave meabookawhile backwhich| reallyliked.
c. It wasonrelatvity theory
d. andtalksmostlyaboutquarks.

e. They arehardto imagine,
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f. becausdhey indicatethe needfor elementaryfield theoriesof a complex na-

ture.
Sidner(1983)

In this work, however, no explicit distinction was madebetweendifferent kinds of
complex sentencesand as suchthe criteria followed for splitting up comple< sentences
wasratherarbitrary In laterwork, Kameyama(1998)providedthefirst extensve account
of varioustypesof complex sentencesyringingto attentionthe notion of the updateunit,
i.e.,theunitonwhichtheForward-lookingCenterdists arecreated Sheproposednintra-
sententiakenteringhypothesigICH) which stateghata complex sentenceshouldbe split
into a setof centerupdatingunits correspondingo “utterances’in inter-sententialCenter
ing. Thecentralmotivatingaspecbf this hypothesigasof the stipulationmadein Sidners
work) wasthatit allowedfor the processingf intra-sententiahnaphoricdependenciem
the sameway asfor inter-sententialdependenciewithout arny extensionto the original
Centeringmodel. The relevanceof the notion of the updateunit comesinto play whenwe
considemwhatto countasthe Forward-lookingCenterdist for anutterancebeforewhich a
complex sentenceoccurred.Accordingto Kameyamas ICH, aftera complex sentences,
thenext utteranceicksthe Forward-lookingCenterdist astheoneresultingfrom breaking
up Sinto a (structured)sequenc®f sub-sententialinits ratherthanthe onewhich results
from treatingS asawholeasa unit.

The break-upof complex sentencesaccordingto Kameyama,could yield a possibly
nestedstructureyielding a hierarchicalorderingratherthana linear ordering. Following
this, sheproposedwo typesof structureghat could be possiblycreatedoy complex sen-
tences- sequentialand hierarchical. If the breakup yields a sequentiabrderingof the
utterancesthe updateunit for the utteranceafterthe complex sentences thelastutterance
in the linear orderingof the utterancegesultingfrom the breakup of the comple sen-

tence.However, if the breakup yieldsa hierarchicaltructurethenthis raisesthe question
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of which level of embeddingprovidesthe outputupdateunit for the next utterance.The
updateunit couldresultfrom thelastutterancan thetop level in thehierarchicalstructure,
or it couldresultfrom thelastutteranceat someembeddedevel in thestructure.
Kameyamaproposes classificatiorof differentcomplex sentenceéypesin termsof (a)
whethertheir breakup resultsin asequentiabr ahierarchicabktructureand(b) whichlevel
of embeddingo considerto retrieve the updateunit. Her hypotheseswith (her)examples,

areprovidedbelow:

e SequentialStructur es: Coordinatedtlausegconjunctslandadwerbialsubordinated

clauseqgadjuncts)accordingo Kameyama,breakup into sequentiaktructures:

— TensedClausal Conjuncts: TensedclausalconjunctsCl,,...,Cl,, breakup
into a sequenceof utteranced/,,...,U, atthe samelevel of embeddingat

which Cl; startsoutin the segment.

(96) Her motherwasaGreer
(97) andher fathers family camefrom the Orkney Isles.
— TenselessConjuncts: Tenselessubordinateclausalconjunctsdo not update

the center and belongto the sameutteranceunit as the immediatelysuper

ordinateclause.

(98) | wanted[ to grabher by thearmandbeg her [ to wait, to considesto

know for certain] ].

— Tensedor Tenselesdarallel Conjuncts: Two adjacentconjuncts(tensedor

tenselessinduceparallelism.
(99) Shehadheldto theletterof her contract
(100) ande didn’t comeontothestage.
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— TensedAdjuncts: Tensecclausaladjunctgi.e.,adwerbialsubordinatelauses)
form separateitteranceunits at the samelevel of embeddingastheir immedi-

ately superordinateclauses.

(101) Althoughshesstill ateenagewho lookslike ababy

(102) sheis gettingmarried

— Tenseles&djuncts: Tenselesslausalandphrasabkdjunctsbelongto thesame

utteranceunit astheimmediatelysuperordinateclause.

(203) [ In thefullnessof her vocal splendor], however, she could sing the

famousscenemagnificently

e Hierarchical Structures: Hierarchicalstructuresare createdby two kinds of com-
plex sentencesvhich Kameyamaconsiders.Oneis reported(direct) speechandthe

otheris thenon-reportindirect) speeclcomplement.

— Reported SpeechComplements: Reportedspeechs anembeddeaentering

segmentthatis inaccessibleo the superordinatecenteringevel.

(104) HughessaidMonday

a. “It istheapparenintentionof the RepublicarParty to campaigron

the carcas®f whatthey call Eisenhaver Republicanism.
b. butthe heart stoppedoeating
c. andthe lifeblood congealed
d. after Eisenhaverretired.
e. Nowhe’sgone
f. theRepublicanParty is not goingto be ableto sell the tatteredre-

mainsto the peopleof the state'
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(105) Sundayhe added,
a. “We canlove Eisenhavertheman
b. evenif we considerechim amediocrepresident

c. butthereis nothingleft of the RepublicarParty without his leader
ship”

— Non-reported SpeechTensedClausal Complements: Tensedclausalnon-
reportcomplementcreateembeddediiscoursesegments. (Kameyamahow-
everleft it anopenquestiomasto whattherelative salienceof the entitiesin the

embeddedegmentwasascomparedo the higherclause.)

(106) Her choiceof colormeans

a. sheis simply enjoying the motor act of coloring without having

reachedhe point of selectingsuitablecolorsfor differentobjects.

— Tenseles€Complements: Tenselesglausalcomplementdbelongto the same

utteranceunitsastheir superordinateclauses.

(107) We watchedthem [ setout up the hill in handon a rainy dayin their

yellow raincoatq ¢ to fingerpaintatthe grammarschool]]

As notedabove, breakingup complex sentence this way is appealingn thatit al-
lows usto handleintra-sententiabhenomenavith the sameprinciplesthatapplyto inter-
sententiaprocessesOf particularinterestin this respectareanaphoricdependenciethat
occurintra-sententiallyKameyamashowvedthatfollowing herhypothesegpronounsould
be disambiguatedvith the sameprinciplesthat she appliedto the inter-sententiallevel
within the Centeringframework.

In a separatestudyof certainkinds of adjunctclausesSuri& McCoy (1994)provided

ananalysisof ‘'SX becaus&Y (S,)’ sentencewithin theframevork of RAFT/RAPR(Re-
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visedAlgorithm for FocusTrackingandRevisedAlgorithm for PronourResolution)t Suri
& McCoy (1994)analyzed(S, 1), SX becaus&Y (S,), (S.+1)’ sequenceto studyhow
readergesohedthesubjectpronounsof SX, of SY, andof S, (occurringafterthe comple
subordinateclause). Their goal wasto ascertainvhereto look for the updateunit (that
would betheinput for resolvingpronouns)n andaroundthesecomplex structures.Their

resultsaresummarizedaisfollows:

(108) a. Readergpreferto resole Subject(SX)with Subject(§ ;).
b. Readergpreferto resole Subject(SY)with Subject(SX)over Subject(§_1)).

c. Readergpreferto resolhe Subject(§.1) with Subject(SX)

Basedon theabove results they proposeo processentencesf theform ‘SX because

SY’ asfollows:

(109) a. Forresolvinga Subject(SX)pronoun first proposeSF(S,_) asthereferent.
b. Forresolvinga Subject(SY)pronoun first proposeSubject(SX)asthereferent.

c. Computethe SFof asentenc®f theform’SX becaus&Y’ to be Subject(SX).

Soin thework of Suri& McCoy (1994)too, a proposais madeto partitiona comple
sentenceito constituentutterances.Like Kameyama(1998),they proposethat tensed
adjunctclauseshouldbetreatedasseparatatteranceinitsatthesamdevel of embedding.
However, they differ from Kameyamain thatthe unit thatcountsasthe updateunit for the
utteranceoccurringafterthe complex structureis the superordinateclauseratherthanthe

lastutteranceunit in thelinearorderingresultingfrom a breakup of the sentence.

1This frameawork is closerto Sidners focusingalgorithmthanto Centeringtheoryin that RAFT/RAPR
maintainstwo foci for eachutterancea subjectfocus (SF) and a currentfocus (CF), whereasCentering

maintainsa singlefocus,the C;, or the Backward-lookingCenter
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4.2.2 Sentence-basedpproaches

Contraryto theabove approachwherecomplex sentencearesplit up into separatsequen-
tial or hierarchicalunits, otherworks suchasStrube(1998)andMiltsakaki (1999)attempt
to definethe utteranceeitherasthe “sentence”or adoptan approachtowardsa lessfine
grainedsggmenting(than Kameyamas, in particular)of the sentencanto smallerunits.
Strube (1998) motivateshis definition by comparinghis anaphoraresolutionalgorithm,
where an utteranceis definedas the sentencewith two versionsof the BFP algorithm
(Brennaretal., 1987). Thetwo versionsarebasedon two differentwaysof segmentinga
sentencento smallerutteranceunits. In oneversion,he definesan utteranceasa simple
sentencea complex sentencegr eachfull clauseof a compoundsentencewhereasn the
otherversion,he extendsthe algorithmwith Kameyamas hypothesedor intra-sentential
centering. Strubes resultsshow that a sentence-baseapproachiowardsthe treatmentof
utteranceyieldsthebestresultsfor pronounresolution.

While the above resultis worth someconsiderationit suffersfrom the dravbackthat
it doesnot offer arny insightsinto whethertherewereary obseneddifferencesn thealgo-
rithms’ performanceacrosghe differenttypesof complex sentencesAs Princepointsout
(pc. EllenPrince),complex sentenceperformseveraldifferentfunctionalrolesin language
anddiscourseandin orderto explicatetheseroles,we needto studythemseparatelyather
thancollapseall thedifferenttypesinto asinglecateyory a priori. An indirecteffectof this
will obviously be a propertreatmenbf utterance$or anaphoraesolutionalgorithms.

A functional approachtowardsthe treatmentof complex sentencess taken in Milt-
sakaki(1999). Miltsakaki arguesthatan “utterance”consistf a matrix clauseandall the
dependentlausesassociatedvith it.> Her primary datacomesfrom complex sentences

that containsubordinateclausesintroducedby subordinatingconjunctionslike because

2Coordinatectlausesvould be treatedasdistinctutterancesccordingto this definition, althoughthis is

not statedexplicitly in thementionedwvork.
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so, whenetc. Functionally shedefinesthe utteranceusingthe notion of topic continuity;
andshearguesthatonly matrix clausexanestablishtopics(beit a continuationor a shift
in thetopic). Sheprovidesempirical supportfor this view usingcross-linguistiqgoronoun
interpretatiorresultsfrom English,Greek,andJapanese-urthermoreshealsoclaimsthat
entitiesevoked in the subordinateclausesare lesssalientthan the entitiesevoked in the
matrix clauses.

It may seemthatwe have comebackto usingthe notionof topic-hoodfor definingthe
utteranceunit, which we saidabove wasa difficult task. However, thereis a crucial point
to bemadehere.Traditionaltestsof topic-hoodinvolve explicit identificationof thetopical
elementsothatin thefollowing example,the Asfor X, ... testis appliedto isolateJohn

asthetopic of thesentence.

(110) Johnwentto thestore.

(111) Asfor John hewentto the store(Asfor X testfor topic-hood)

Contraryto theabove goalof identifyingthetopic of asentence/utteranezplicitly, the
approachin Miltsakaki (1999) merelyaimsto suggesthat certainkinds of clausesither
do or do not have a topic. It turnsout that, for the purposeof delineatingutterancesn
complex sentenceghisis enough.

Miltsakaki’s approacHor the treatmenbf sentencewith subordinatedlausess con-
trary to the approachtaken by Kameyama. While Kameyamatreatssomesubordinate
clausespamelythetensedadjunctsascreatingadistinctutteranceunit andothers,namely
the tenselesadjuncts,as belongingto the sameunit as their matrix clause,Miltsakaki
treatsall subordinatelausessbelongingto the sameunit astheir matrix clause We adopt
the approachaken by Miltsakaki towardsthe treatmenbf the above type of complex sen-
tences.However, we notethatthe definition of the utteranceprovided by Miltsakaki must

be extendedto accountfor othertypesof complex sentencesA casein pointis sentences
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containingrelative clauseswhich is the focusof this chapter We arguefor a treatmeniof

relative clausesvhere
e relative clausesaredistinguishedetweerrestrictve andnon-restrictve clauses,
¢ indefiniterestrictvesarefurthertreatedn the sameway asdefinitenon-restrictves,

e non-restrictve andindefiniterestrictvesaretreatedaswassuggestedy Kameyama
for all relative clausesthatis, ascreatinga distinct but embeddeditteranceunit in
whichtheentities thoughaccessibl¢o the higherlevel, arenot moresalientthanthe

entitiesatthe higherlevel,

e andfinally, definite restrictves are not treatedas distinct utteranceunits: entities
evokedwithin theseclausedelongto the C; list of their matrix clauseandarelower

rankedthanthe entitiesevokedin their matrix clause.

The approachwe are proposingreemphasizethe ideathat discoursesegmentshave
a hierarchicalstructure. This view is consistentwith the proposalmadeby Kameyama

regardingthe hierarchicalstructureof discoursesegments.

4.3 Relative Clauses

Relatve clausesaretypically distinguishednto two broadclasseglependingon their syn-
tax andfunction. Restrictiverelativesare closely connectedo their headnounthat they

modify andfurthersene the purposeof identifying thereferentof the headnoun:
(112) Johnbought[ thebook][ thathe hadseenin thestoreyesterday].

Non-restrictve clauseson the other hand, are parenthetidike commentswhich add
furtherinformationaboutthe nounthey modify but do notin any way sene to identify the

referentof thenoun:
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(113) At lasthemadeup hismindto goto [ Jervis,[| who hada storeabouta mile avay

1I- (he=Mackintosh)

The proposalthat we will make for the treatmentof relative clausess similar to the
oneadoptedn Hurewitz (1998)andChae(2000),wherenon-restrictve clausesaretreated
asseparateitteranceunits,andrestrictve clausesaretreatedaspartof the unit definedby
the clausewithin which they occur® However, theseworks do not provide any empirical
or theoreticalagumentsfor their proposalt We presentheoreticalandempiricalreasons
to shawv that differentkinds of relative clauseshave different effects on the hierarchical

organizationof discoursesggments.

4.3.1 Conjoined ClauseHypothesisfor Non-restrictives

Thefirst evidencefor the differencein the treatmenf restrictvesandnon-restrictvesis
the testof syntacticparaphrasability The examplesin (114) and (115) showv that while
the non-restrictve clausein (112) can be paraphrasablas a conjunct,the restrictve in
(112) cannot. Of course,given the function of restrictive relative clausesthe restrictve
paraphrasexcludestheinterpretatiorin whichtheheareicanuniquelyidentify thereferent

of thebookin thefirst clause.

(114) # Johnboughtthebook.He hadseenit in the storeyesterday

(115) At lasthe madeup his mind to go to Jervis. (he = Mackintosh)Jervis/Hehad a

storeabouta mile away.

3The proposalin Hurewitz (1998)and Chae(2000)acutallydiffers from oursto someextent. Both take
the view thatthe non-restrictve clauseghatform separateutteranceunits are only thosethat occurclause-
finally. Clause-mediahon-restrictvesaretreatedlik e restrictives,i.e., asforming part of the main clause
unit in which they occursyntactically Accordingto our proposalall non-restrictvesaretreatedasseparate
utteranceunits,irrespectve of their syntacticposition.

4Similarly, Kameyama(1998)alsomakesan unmotivatedproposafor relative clauses.
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Thehypothesighatnon-restrictvesshouldbeinterpretedasdistinctutterancesisohas
supportin thesyntactiditeraturein theMain ClauseHypothesigMCH) of Emondq1979).
This hypothesiss aformalizationof theideain Ross(1967)thatnon-restrictvesaremain
clausesalthoughthey have the appearancef wh-relative clauses Oneof Rosss mainar-
gumentgs thatarny parentheticatoordinateclausebeginningwith andcanbe paraphrased

asanon-restrictve,asshavn belov (from Ross(1967)):

(116) a. Enrico,andheis thesmartesof usall, gottheanswerin sevenseconds.

b. Enrico,whois thesmartesbf usall, gottheanswelin sevenseconds.

Emonds’defenseof Rosss ideathat non-restrictves are independentlausesis op-
posedto the competinganalysis,the subodinate clausehypothesi{SCH) (Smith, 1964;
Jaclendof, 1977). The SCH proponentsargue that non-restrictves form a single con-
stituentwith their antecedentat every level of representationin contrast,Emonds’pro-
posesthat a non-restrictve doesnot form a single constituentwith its antecedentat ary
level of representationEmondsarguesthatanon-restrictve is derivedfrom a clauseright-
conjoinedwith the clausecontainingits antecedentNon-restrictvesarethusmainclauses
at D-structurewhereagestrictvesareembeddealauses.At S-structurenon-restrictves
arederivedvia a coordinatedeletionandS’-attachmentransformatiorthatfirst deleteghe
coordinatingconjunctionandthenadjoinsthe non-restrictve to its antecedentvithin the
clause(i.e., without forming a constituentith it).

Demirdachd1991)presentananalysidor non-restrictveswhichincorporategnsights

from boththeMCH aswell asthe SCH? Following SCH,sheassumethatanon-restrictve

SDemirdacheg(1991) actually calls the non-restrictvesappositives We take this to be a terminological
differenceandpreferto call her appositivesasnon-restrictivessinceappositvesareusuallytreatedsyntac-
tically asnominalmodification. Thesecould, of course alsobe analyzedasreducedelativesin which the
relative clausehasa nominal predicate. Here,we do not considerthereto be any syntacticor functional

differencebetweerappositvesandnon-restrictves.
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is asubordinatelauseat D-structureit is base-generateatijoinedto its antecedentHow-
ever, following MCH, sheassumethatanon-restrictveis interpretecat LF (Logical Form)
asanindependentlausenhichfollowsthematrixclause At LF, thenon-restrictveis lifted
outof thematrix clausejn which it wasembeddedt S-structureandthenadjoinedto the
latter.

Demirdachg1991)alsotreatsthe anaphoriaelationshipbetweertherelative pronoun
in thenon-restrictve andits antecedenbn a parwith theanaphoriagelationshipestablished
acrosgliscoursebetweena pronounandits antecedenin a separatelause.However, she
points out that the anaphoricnatureof the relative pronoundoesnot imply thatit estab-
lishesthe samekind of anaphoricconnectionsspronounghatoccuracrosswo separate
assertionsThis distinctionthatshemakesis basedon the treatmenbf non-restrictvesas
auxiliary assertiongJaclendof, 1977).Shearguesthatthisis becausegiventwo separate
assertionsrealizedsyntacticallyastwo distinct sentences discoursea pronounin the
secondsentenceould cospecifysomeconstituenin thefirst sentencebut neednot (117).
In contrasttherelative pronounin a non-restrictve mustnecessarilycospecifysomecon-
stituentin the mainclause(118),in particulay the constituenthatit modifiessyntactically
In otherwords,while the non-restrictve is interpretedasan independentlause,it is still

morecloselytied to its precedingclausethana truly independensentencen discoursas.

(117) John saw amany. He;/;/ is tall.

(118) John saw amary, who,; ;. is tall.

For now, we leave the discussiorof the syntacticapproachesowardsthe treatmentof
non-restrictvesasindependentlauses.We will returnto it afterwe presentour analysis

of relative clausesSection4.3.3.
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4.3.2 Resumptive Pronounsand Relative Clauses

Non-restrictve relative clauseswith bothdefiniteandindefiniteheadsaretraditionally dis-
tinguishedfrom restrictive relative clausessyntactically(with punctuatioror with the lex-
ical distinctionbetweerwhich andthat). This hasled to the treatmentf relative clauses
not markedin this way asrestrictive relatves. However, Prince(1990)shows thatrelative
clausesheadedoy anindefinitethat patternsyntacticallylik e restrictves,actuallybehae
discoursallylike non-restrictves,andshearguesthatindefiniteheadrelative clauseshould
be classifiedwith the non-restrictvesratherthanwith thedefiniterestrictves.

The agumentmadeby Prince (1990) for the above classificationcomesfrom facts
aboutthe occurrencef “resumptive pronouns’in EnglishandYiddish. Shepointsoutthat
the standardreatmentof resumptvesis that they are usedwhenthe spealer hasstarted
uttering a sentencehat is ungrammaticatdue to an extraction violation and attemptsto
sahagethe sentencéy usinga pronounin theillegally extractedsite. Thus,resumptves
have beenshavn (Langendoenl970;Kroch, 1981)to occurin islandenvironmentsRoss,
1967),suchasindirect questiong119), left branchingconstructiong120) aswell asrel-
ative clauseq121. (Examplesare from Prince(1990)). In this sensethe appearancef

resumptveshasbeengivena processingxplanation.

(119) Therearealwaysguestsvhol amcuriousaboutwhatthey aregoingto say
(120) Theonly onewe couldseeherfigurewasNumber2.

(121) ThatassholeX, who | loatheanddespiseéhe groundhewalks on, pointedout that

However, Princeshonvs with examplesfrom the samecorpusfrom thewhich theisland
violation resumptvesweretaken thatresumptvescanin factoccurevenin ervironments

wherethereis no extractionviolation. Thisis shavn in herexampleg122-124).
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(122) They werejusttowedacrossheMidway ontothebridle path,wherethey werejust

sitting therepeacefully
(123) That'sasuggestiorof yourswhich | followed,which | didn’t evenwantto do that.

(124) | have afriendwho shedoesall the platters.

A corpusstudy doneby Prince (1990) on the distribution of resumptvesin relative
clausesn EnglishandYiddishshovs thatthe resumptve pronounsn non-islandenviron-
mentsoccurmostlyin eithernon-restrictvesor elsein restrictveswith indefiniteheadsNo
suchcorrelationhowever, is foundwith theresumptvesin theislandernvironments.Prince
explainsthis obseneddistribution in termsof thefile card accountof the interpretatiorof

definitesandindefinitesgivenby Heim (1982),arguingthat

e for the indefiniterestrictives,the headintroducesor evokesa file cardinto the dis-

coursemodelandthattherelative clausemerelyaddsa propertyto this card,

e for thenon-restrictves,theheadalonepulls outor actvatesthe cardin thediscourse

modelto which again,therelative clauseaddsa property andfinally,

e for thedefiniterestrictves,the cardcanonly be pulled out afterthe entire NP (with

therelative clausehasbeenprocessed.

Giventhisdifference shearguesthat,viewedfrom thepointof thestateof thediscourse
model, resumptvesthenseemto act like discourseanaphors.Thatis, they canbe used
only whenthefile cardwhich theseresumptvesevoke hasbeenactivated(eitherby first
mentionor repeateanention)andthatwith respecto relative clausesthis canhapperonly
in indefinite restrictves and non-restrictves; they areinfelicitous in the caseof definite
restrictvesbecausehefile cardcannotbe activateduntil theendof the NP is reachedand
thereforetheresumptve occurringinsidethe NP modifying restrictive relative hasnothing

to referto.
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Theexampleq125)and(126)illustratethedifferencebetweernndefiniteheadrelatives
anddefiniteheadrelativesin thefollowing way: in theindefiniteheadrestrictve in (125),
theheada manaloneintroducesa new file cardinto the discoursenodel,correspondingo
“man”. Thatis, by thetime therelative clausemodifying the heada manis encountered,
the file cardalreadyexists in the model. Thelink betweenthe file card activatedby the
mentionof “Mary” insidetherelative clauseandthe“man” file cardis establishedsanew

link.
(125) ...aman[ wholovesMary] ...
(126) ...theman[ wholovesMary] ...

In the caseof the definiterestrictive in (126),the cardis not actvateduntil the end of
the NP is reached. That s, the cardis not actvatedbeforethe relative clausehasbeen
processedWhenthis happensthe cardthatis activatedalreadyhasthe propertyof loving
Mary onit (with apossibleold link to someothercard).

Princealsocaptureghis asymmetrystructurally In the caseof the definiterestrictives,
therelative clauseis a complementt the level of the headnoun (excluding determiners)
whereador theindefinites therelatve clauseadjoinsto the completeNP projection.One
of the thingsthat is explained by allowing thesetwo structuresis the unavailability of
resumptve pronoungn definiterestrictves. Sincetheresumptve pronoungexcludingthe
onesthatarisedueto islandviolationsor dueto processindactors)arediscoursgronouns,
they needto look at anevokedfile cardto getareferenceandin the caseof definites,the
structurepredictstheinfelicity of theresumptve becausehereis no file cardevoked until
the endof the relative clause andthereforea resumptve within the relative cannotrefer.
On the otherhand,in the caseof the indefinite, the file cardgetspulled up or evoked as

soonastheindefinitenounphrasds encounteredandthereforetheresumptve canpick its
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referencesasily®

To summarizetherearetwo key aspect®f theanalysisof resumptvesin Prince(1990)
thatarerelevantfor theutterancestatusof relative clausesFirst, theoccurrencef the(non-
island)resumptve pronounsn non-restrictvesaswell asindefiniteheadrestrictvescalls
for, asPrincealsoargues,a groupingtogetherof the two typesandconsideringhis group
asbehaing differently from the definite headrestrictves. Secondthe discoursestatusof
theresumptvespronounsoccurringin the non-islandervironmentscalls for a segmenting
of suchrelative clause-containingentencesothattheresumptve discoursgpronounscan
be resoled like otherdiscoursepronouns. However, recall that we saidin the previous
sectionthatnon-restrictvesareauxiliary assertionghat, while interpretedasindependent
clausesarecloselytied to the clauseto which they aresyntacticallyattached.

In the next section,we provide supportfrom discourseanaphoricevidencefor the
groupingof the non-restrictveswith the indefinite headrestrictves. Also, with regardto
thetreatmenof this groupasindependentitterancesit the discoursdevel, we provide fur-
therevidencefor this, but in additionarguethatwhatJaclendof (1977)andDemirdache
(1991)arecalling “auxiliary assertions’are, at the discoursdevel, embeddeditterances

within thediscoursesggment.

SFurthersupportfor Princes proposalfor distinguishingindefinite headrestrictvesfrom definite head
restrictvescomesfrom factsaboutextrapositionin relative clauses.As Manninen(2002) pointsout, extra-

positionof restrictive relative clauseds usuallygrammaticabnly whenthe nominalheadis indefinite:

(1) a. A letterarrivedyesterdaywhichwasaddressetb Mary.
b. ??Theletterarrivedyesterdaywhich wasaddressetb Mary.
(2) a. A handsomenanwalkedinto theroomwholookedlike EwanMcGregor.

b. ??Thehandsomenanwalkedinto theroomwho lookedlike EwanMcGregor.
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4.3.3 Anaphoric Evidencefrom Discourse

In the previous sectionswe presentedndependengvidencefrom relatedwork onrelative
clausesvhich suggestshatnon-restrictvesshouldbetreatedasindependentitterance$or
interpretation. Also of interestwere factsaboutthe occurrenceof resumptve pronouns
in certainkinds of relative clauses,n particular in non-restrictves and indefinite head
restrictves, which suggesthat thesetypesshouldbe treatedas forming a classdistinct
from thedefiniteheadrestrictves.In this sectionwe presentatafrom naturallyoccurring
discourseghat provide further evidencefor makinga distinction betweenthe two afore-
mentionedrelative clausetypes,andfurthermore for treatingoneof the classespamely
the classcomprisingnon-restrictves andindefinite headrestrictves,asforming an inde-
pendentutterancedor interpretation.Our evidencecomesfrom the patternsof anaphoric
referenceacrossadjacentsentencesthe first of which containsa relative clause,andthe
secondof which containsa referringexpressioncospecifyingwith someexpressionn the

previouscomple sentence.

Grice Again

A robust assumptiorin Centeringtheoryis a Griceanconstrainton referring expression
formsthatwasformulatedin Chapter2. In the samechapteywe shovedatlengthhow the
constraintwhencombinedwith the Centeringprinciples,allows usto explicitly formulate
analgorithmto predictreferringexpressiorform choiceswithin the scopeof the Centering
transitions.Here,we usea summarized/ersionof the algorithmto studyreferringexpres-
sionformsin relative clausesandto arrive at conclusionsabouttheir utterancestatus.The

summarizedlgorithmis givenasa constraintoelow:

e CR-CM Constraint:

The maximally saliententity in U; is expectedto be the Backward-lookingCenter
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in U;,; andis alsoexpectedto be pronominalizedunlessadditionalinferencesare
intendedto be corveyedby the referringexpression.Furthermoreprovidedthereis
grammaticabndsortalcompatibility, spealersareexpectedto usepronoundor less
saliententitiesonly if thereis “reasonable’structuralor inferentialevidencein the

utteranceo allow the hearerto make thenecessarglternatve inferences.

We looked at several examplesin Chapter2 which shoved that the above constraint
is truly satisfiedin naturallanguagediscourses.We presentan examplehereto reiterate
our point. (127b)instantiatesa CONTINUE transition,with “Mackintosh” asthe Preferred
Center In addition, anothercompetingentity is also realizedin this utterance hamely
“Manuma”. (127c)realizesonly the Non-preferredCenter(the lesssaliententity). As
a result, basedon the constraintabove, the spealer is obligedto usea descriptve noun
phrase,which is what we seewith the useof the propernamein (127c). If a pronoun
hadbeenused,the hearemwould interpretit incorrectly i.e., asreferringto the maximally
saliententity, “Mackintosh”. Notethatno inferencewould be easilyavailableif apronoun
were used. “Mackintosh” hasbeenportrayedas acting very shifty and uncomfortablan
the previous utterancesn the segment,and he could have beenequallylik ely to take the

medicinesandskip thescene.

(127) a. He; did not know whatit wasthat madeit impossiblefor him; to look at the
Kanaka;. (He = Mackintosh;Kanaka= Manuma)
[Cy, = Mackintosh(He;); C, = Mackintosh]
b. While he; wasspeakingo him, he; kepthis; eyeson his; shoulder
[Cy, = Mackintosh(he); C, = Mackintosh;Tr = CONTINUE]
c. Manuma; tookthe medicineandslunkout of the gate.

[C» = Manuma;C, = Manuma;Tr = SMOOTH-SHIFT]

SomesetMaugham;‘Mackintosh”
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The abore exampleshaws that,in the absencef ary structuralor (sufficient) inferen-
tial evidenceto the contrary spealersusedescriptve nounphrasego referto lesssalient
entities. Furthermorespealersusepronoungo referto the maximally saliententitiesjust
in casethey did notintendto corvey ary additionalinferencego thehearer If the CR-CM
constraints notrespectedthenwe might have reasorto believe thatoneor moreparame-
tersin Centeringmay needto be changedn orderto accountfor thefacts.We believe that
oneof theresultsthatthe applicationof the constraintyieldsfor usis the determinatiorof

the utterancestatusof differenttypesof relative clauses.

Non-restrictivesand Indefinite-head Restrictives

The naturally occurringexamplesprovided this sectionpresentevidenceto shav thatwe
cannotmaintaintheassumptioraboutindefiniterestrictvesandnon-restrictvesbeingpart
of themainclauseutteranceunit.

Considerfor examplethe discoursan (128). In (128b),the spealer continueso talk
about“MosesHerzog” from (a) andrealizeshim asthe maximally saliententity, i.e., in
the PreferredCenterposition.Now (128b)containsanindefiniterestrictve relative clause,
which modifiesthe lower ranked entity in the main clause,namely “Simkin”. In (128c),
we seethat the spealer usesa pronoun(He) to referto “Simkin”. Basedon the CR-CM
constrainformulatedabove, the useof the pronounin (128c)is hardto explain if we take
“Simkin” to belowerrankedthan“Moses”following theassumptiorthattherelative clause
unitis partof themainclauseunit. Furthermorenotethattherelative is embeddedieepin

theclauseundera man andis thus,structurallyverylow in its salience.

(128) a. A fellow like MosesHerzog;, alittle softheadedor impracticalbut ambitious
mentally somevhat arrogant,too, a pamperedfutile fellow whosewife had

justbeentakenaway from him undervery funny circumstances..
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b. This Moses wasirresistibleto [ aman( like Simkin; [ who lovedto pity and

to poke fun atthesametime]].

c. He; wasareality-instructor
SaulBellow; “Herzog”

The examples(129) and (130) shav a similar pattern. In (129a),the lower ranked
entity, “Mithridates”, is the entity whoseexpressions modifiedby therelative clause and
utterancd129b)shonsthislowerrankedentity beingreferredto with apronoun.Similarly,
(130b)realizesthe lower ranked entity “Hiram Shpitalnik” with a pronoun,andin (129a),

theexpressiorrealizingthis entity is modifiedby the non-restrictve relative clause.

(129) a. He; thoughtawhile of [ Mithridates ;, [ whosesystemlearnedto thrive on
poison]]. (He; = Herzog)
b. He; cheatedhisassassinsyho madethemistale of usingsmalldosesandwas

pickled,notdestryed.
SaulBellow; “Herzog”

(130) a. At lasthe; wentto see[ Hiram Shpitalnik;, [ who wasan old old old man,

verytiny, with along bearddown to hisfeet]]. (he; = the boy)

b. He; livedin ahatbox.
SaulBellow; “Herzog”

Notethatin both of the above examples(129) and(130), a pronounis usedin the (a)
utterancesor themaximallysaliententity andnotfor arny otherentity, sothatthe Preferred
Centersare alsothe Backward-lookingCentersof their utterances.Both of thesefactors
should have obliged the spealer a descriptve noun phraseto refer to the lower ranked
entity. But thisis notwhatis in factobsenred.

(131b) containsa reducednon-restrictve relative modifying the lowestranked entity

“the vicar’s predecessor'who is introducedin the discoursesggmentasa discourse-n&
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entity. Two otherdiscourse-ol&entitiesmentionedn the sentenceare higherranked than
this newly introducedentity, namely “Albert Edward” and“the vicar” his; (which s also
the backward-lookingcenterof the utterance).The useof a pronounin (131c)to referto
“the vicar’s predecessorshaws that reducedrelativesare alsolik e the non-reducedon-
restrictveswe saw above. Not only is the pronounin (131c)not the PreferredCenterof
the previousutterancg131b),it is alsolower ranked thanthe Backward-lookingCenterof

(131b).

(131) a. The vicar; hadbeenbut recentlyappointed a red-facedenepgetic manin the
earlyforties,

b. andAlbert Edward; still regretted[ his; [ predecessqy, [ aclemgymanof the

old schoolwho preachedeisurelysermonsn a silvery voice anddinedout a

greatdealwith his morearistocraticparishioners]]]

c. He, likedthingsin churchto bejustso,but he neverfussed;
SomesetMaugham;*The Verger”

(132) providessupportfor the Princes (1990)argumentthatindefiniterestrictvesbe-
have similarly to non-restrictves. In (132b),the spealer continuego talk about“Walker”
from (132a),andrealizeshim asthe maximally saliententity, i.e., in the PreferredCen-
ter positionof the utterance Now (132b)containsanindefiniterestrictve relative clause,
realizingthe entity “Mackintosh” inside this relative clause. (Note that “Mackintosh” is
notrealizedin (132a).) In (132c),we seethatthe spealer usesa pronoun(He) to referto

“Mackintosh”.

(132) a. ...but Walker; hada gift of repartee coarseandobvious, which gave him an
advantage.
b. His, loudvoice,his; bellow of laughtewere[ weapong againstvhich Mackintosh;

hadnothingto counter]].
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c. He; learnedhatthewisestthing wasneverto betrayhis situation.

SomesetMaugham;‘Mackintosh”

Theaboreexamplesall containcase®f peripherahon-restrictve clausesTheexample
below, (133), shavs that even centerembeddechon-restrictves exhibit the sameeffect.
“GeomgeHoberly”, thelowerrankedentity of (133a),is modifiedby theappositve andthen
referredto with apronounin (133b)’ In addition,the exampleillustratesthatincludingthe
relative clauseunit in themainclauseunit will alsoleadto a Rule1 violation,asshovn by

theuseof a propernameto referto the PreferredCenterof (133a).

(133) a. Herzog; hadseveraltimesseen George Hoberly;, [ Ramonas friend before

him]], following him with his eyesfrom oneor anotherof thesedoorways.

b. He; wasthin, tall, youngerthan Herzog;, correctly dressedn Ivy League

MadisonAvenueclothesdarkglasse®n hislean,sadface.

SaulBellow; “Herzog”

All of the above examplesshow thatthe obsened patternsof pronounusecannotbe
explained,assuminghe validity of the Griceanand Centering-base@R-CM constraint.
The exampleshave demonstratethatthe entity or entitiesrealizedin the non-restrictves
andindefiniteheadrestrictvesaresomehav aremoresalientthantheotherentitiesrealized
in the main clauseof the sentenceThe first hypothesighatwe could put forth to explain
thesepatternsof references that theserelative clausesnake the elaboratedentity more
salientin the utteranceghanothers. This would furthertheideathatall embeddedalauses
arepartof theclausein whichthey occur It would alsobe consistentith approachesug-
gestedor othertypesof constructionsvherethe structuraldeterminant®f saliencesuch
asgrammaticafunction,areoverriddenby otherfactorssuchasempathycertainthematic

roles, etc. However, while this accountmay seemappealing,it doesnot accountfor all

"We aretreatingappositveson a parwith non-restrictve relatives.
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thefacts. The counterargumentcomesfrom exampledik e (132). In this example,theen-
tity “Mackintosh” thatthe spealer refersto with a pronounin (132c)is notthe elaborated
entity in (132b). Thatis, the nominalexpressionusedto realize“Mackintosh” is not the
nounthatthe relative clausemodifies. The modifiednounin factrealizesanotherentity,
“weapons”andfurthermore;Mackintosh”is notrealizedin themainclauseatall. It is not
clearhow we could explain that entitiesthat arerealizedin thesetypesof relative clauses
but arealsonot atthe sametime realizedin the mainclausesomeha becomemaximally
salientin the sentenceWe insteadproposehata moreplausibleaccounts providedby an
approachthattreatssuchrelative clausesasforming independentitteranceunitsthatthen
definetheir own orderingon the centeringupdateunit thatis usedto interpretpronounsn
thesubsequenttterance.

Example(134) provides further evidencethat the sentence-baseapproachfor com-
plex sentencesontainingnon-restrictve relatves (andalsoindefiniterestrictves)should
berejectedn favor of a clause-basedpproachTheexampleshavs thatwhenthe spealer
doeswish to continueto talk aboutan entity in the main clauseratherthanan entity in-
sidethenon-restrictve, suchaswhenEdwardin (134a)is continuedasthetopicin (134b),
the spealer usesa non-pronominal- in this case,a propername. (Note that we are as-
sumingthattherelative clausemodifies*something”in the main clauseandthatthe entity

“Edward” is notrealizedin therelative clause.)

(134) a. Therewas| somethingin Edward’s; tone [ that madeBateman; look up

quickly]].

b. ButEdward’s; eyesweregrave andunsmiling.
SomesetMaugham;“The Fall of Edwaid Bernad”

Of course,we did find casesn which a pronounwas usedto refer to an entity that
wasrealizedin themain clauseof the previous sentence&venwhenanon-restrictve (or an

indefiniterestrictve) occurredin the sentence However, suchcasednvolve the presence
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of additionalinferential or structuralevidencethat occursin the utterancein which the
pronounis used,andthis providesthe hearerwith the resourcesieededo interpretthe
pronounappropriately In addition,therearealsoexamplesin which a full nounphrases
usedto referto the entity thatis realizedin the non-restrictve. But, again,thesearecases
wherethe spealer intendsto make additionalinferenceghatwould not be obtainablewith
a pronounalone. Thefirst kind of caseis seenin the discoursen (135). The pronounin
(135c)is usedto realize*Herzog”, whichis realizedin themainclause andthisis contrary
to thepatternseenin (134)following whichwe claimedthata non-pronominaform should
be usedin suchcases.However, a closerlook at the exampleshows thatthe spealer has
useda clause-initialparticipial adjunct,thatis, Reating the corridor, which providesthe
hearerthe sourcefor the interpretationof the pronoun. The previous utteranceg135a)
and(135b)aretalking about‘Herzog” walking in somedirection,andthusthe participial,
which canonly be interpretedwith the (pronominal)subjectof the sentencesteersthe

heareraway from “the judge” asthe mostlik ely interpretatiorof the pronoun.

(135) a. Whenthewitnessstood,Herzog; stoodup, too. He; hadto move, he; hadto
go. ... He; walkedheavily andquickly.
b. Turningoncein the aisle, he; saw only the leangray headof [ the judge;, [
whoselips silently movedashereadoneof hisdocuments]].
c. Reachingthe corridor, he; saidto himself, “Oh my God!” andin trying to

speakdiscoveredanacridfluid in his mouththathadto be swallowed.
SaulBellow; “Herzog”

The secondcasediscussedibove canbe seenin (136) and (137). In (136), a proper
nameis usedto referto “Elias” which is realizedasthe only entity in the peripheralnon-
restrictvein the previoussentencg136b). Thisis contraryto the expectatiorthatwe have

arguedfor above. However, we claim thatthe syntacticconstructionusedby the spealer

128



to corvey theintendedmeaning/inferences not (syntactically)compatiblewith apronoun,

asthemaginal examplein (136)shaws.

(136) a. Init; he, lookedlike[ his cousinElias Herzog, [ theflour salesmanvho had

coveredthe northernindianterritory for GeneraMills backin thetwenties]].

b. Elias, with his earnestAmericanizedclean-shaen faceate hard-boiledeggs

anddrankprohibitionbeer— home-bragved Polishpiva.

c. ?? He; with his earnestAmericanizedclean-shaen faceate hard-boiledeggs

anddrankprohibitionbeer— home-brgved Polishpiva.
SaulBellow; “Herzog”

(137)alsoshavstheuseof apropernameto referto thelowerrankedentity, “a stoutish
gentleman”,modified by a non-restrictve reducedrelatve. This countergampleis ex-
plainedby the fact that the writer hasintroducedthe gentlemanin questionfor the first
time, andintendsto inform the hearerof the nameof this gentlemarbeforecontinuingto
talk abouthim —hencetheuseof the propernameto corvey this additionalinformationto

thereader

(137) a. Longmore; beheldin the fadinglight [ a stoutish gentleman;, [ on the fair
sideof forty, in ahighlight hat,whosecountenanceandistinctagainsthe sky,

wasadornedoy a fantasticallypointedmoustache]].

b. M. de Mauves; salutedhis wife with punctiliousgallantry andhaving bowed

to Longmore;, asked herseveralquestionsn French.
Henry James;*Madame De Mauves”

Sofarwe have establishedhatnon-restrictve andindefiniterestrictve relative clauses
shouldbe treatedas creatinga separateautteranceunit if we areto accountfor the facts
aboutthe useof referringexpressionsn subsequentitterancesHowever, this still leaves

openthequestionaboutwhetherthereis ary hierarchicabktructurecreatedy suchclauses,

129



thatis, whethertheseclausesorm independentinitsatthe sameevel of embeddingasthe
main clauseor whetherthey form an embeddedinit. While thereis no strongevidence
with which we canprovide a definitive answerto this question,we believe that suchrel-
ative clausesform embeddedutteranceunits. Functionally the typesof relative clauses
consideredabove provide furtherinformationaboutsomeparticularentity in the sentence
but this informationhasthe quality of beingparentheticain thatit temporarilydivertsthe
hearers attentionfrom the maintopic of the discoursgsegment).In this sensetheserela-
tive clausesntroducesubodinatedtopicswhich the spealer cantalk aboutfor awhile in
the segmentbeforeswitchingbackto the maintopic. This canbe seenin the discoursen
(138) which is an extensionof (131). The spealer, after taking about“the vicar’s prede-
cessor’(the subordinatedopic) in therelative clausein (b) and(c) and(d), switchesback
to talking about“Albert Edward”, the immediatelyprevious mostsaliententity beforethe

embeddedegment®

(138) a. The vicar; hadbeenbut recentlyappointed a red-facedenepgetic manin the

earlyforties,

b. andAlbert Edward; still regretted[ his; [ predecessqy, [ aclegymanof the
old schoolwho preachedeisurelysermonsn a silvery voice anddinedout a

greatdealwith his morearistocratigparishioners]]]
c. He, likedthingsin churchto bejustso,but he neverfussed;
d. he, wasnotlik e this nev manwho wantedto have his fingerin every pie.

e. ButAlbert Edward; wastolerant.

SomesetMaugham;*“The Verger”

8Thoughit cannotcountasstrongevidencefor theembeddingreatedvy therelative clausethediscourse
in (138) (asalsothe discoursdn (134) shows thatthe embeddedtructureof the discoursds madeevident
by the useof a non-pronominato switch backto the lastmostmaximally saliententity afterthe embedded

segmentis complete.
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In treatingthe non-restrictvesandindefiniteheadrestrictvesascreatinganembedded
sggmentand introducinga subordinatedopic, we are also able to explain the syntactic
analysisof Demirdachg1991)andthe analysisof theresumptvesin Prince(1990). What
Demirdacheand othershave called“auxiliary assertions’for interpretationat LF consti-
tutesthe “embeddedliscoursesegment”in our approach.Theformationof theembedded
seggmentis signaledby syntacticcuessuchasrelative pronounswhich alsosene to point
outtheentity aboutwhich the auxiliary assertions beingmade.

Ourapproactalsoprovidesforceto thefindingsandconclusiongnadein Prince(1990)
with respecto the occurrenceof resumptvesin theseclausetypes. Sincenon-restrictves
andindefinite restrictvesform independenttterancegalbeit embedded)the spealer is

freeto generate pronounin the syntacticallyemptyposition.

Restrictive Relative Clauses

The patternsof anaphoricreferenceseenin restrictive relative clausesare very different
from what we sawv above with the non-restrictvesandthe indefinite restrictves. First, a
pronounusedafter a sentenceontaininga restrictive relative clausetendsto be usedfor

referringto an entity evoked in the main clauseratherthanone evokedin the restrictve
relative clause.Furthermorethereis alsoa dispreferencéor usinga pronounfor referring
to an entity evoked by the headof the nominalthatis modified by the relative clause,in

casethereis a competingentity thatis moresalientin the clausethanthe modifiednoun.

Theexamplein (139)shawvs thefirst kind of pattern:

(139) a. ...butalsofor his upright characterhe was arrestedone day on a chage of

fraud.

b. and[ the dishonesty [ whichthe trial ; broughtto light ]] wasnot of the sort

which couldbe explainedby a suddertemptation.
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c. It; wasdeliberateandsystematic.
SaulBellow; “Herzog”

Functionally we canexplain the patternsseenin restrictive relative clausesn thefol-
lowing way. Restrictive relative clausesare usedfor identifying the referentof the head
nounwhich they modify. Unlike the non-restrictvesor indefiniterestrictves,they do not
provide further informationaboutsomeentity that hasalreadybeenevoked by someex-
pressionin the sentence.n fact, their purposeis preciselyto enablethe hearerto evoke
the relevant entity intendedby the spealer. In this sensethen, it is understandabléhat
restrictve relative clausescould not createanindependenttteranceunit. In particular in
termsof the notion of subodinatedtopics that we introducedabove, restrictves do not
introduceatopic (new or subordinateandthereforedo not createanindependentitterance
unit. They shouldthereforebe consideredispartof the unit createdoy the mainclausein

whichthey occur

4.4 Conclusion

In this chaptey we have addressedhe problemof delimiting the utteranceunit for dis-
courseprocessingFor theapplicationof the Centeringprinciplesaswell asof the CR-CM
constrainformulatedin this dissertationdifferentwaysof definingtheutterancewill yield
differentresults.

While dealingwith all typesof complex sentencess beyondthe scopeof this disserta-
tion, we have providedananalysisof complex sentencesontainingrelativesclausesWith
supportingevidenceandargumentsfrom relatedresearcton relative clausespothfrom a
syntacticpointof view aswell asfrom thediscoursepointof view, we have arguedthatrel-
ative clauseshouldbe distinguishednto two classespnecomprisingthe non-restrictves

andindefiniteheadrestrictves,the othercomprisingthe definiteheadrestrictves. Our ev-
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idenceconsistedf naturallyoccurringinstancesf adjacentutterancesn which thefirst
constitutedchcomples sentenceontainingarelative clause andthenext sentenceontained
areferringexpressionpronounaswell asdefinitedescriptionthatreferredto someentity
evokedin theprevioussentenceWe obsenedthat,in thecaseof non-restrictvesandindef-
inite headrestrictves,the form usedby spealersto referto anentity in therelative clause
wasa typically a pronoun,whereaghe form usedto referto an entity in the main clause
wastypically afull nounphrase We arguedthatthis couldnotbeexplainedby theideathat
anounphraseof the mainclausebecomesnoresalientwhenit is modifiedby oneof these
relative clausetypes,andthata moreplausibleexplanationis provided by our approachn
which suchrelative clausescreatean embeddedliscoursesegment,introducingwhat we
call “subordinatedopics”. We also shaved that our approachwas consistentwith other
treatmentf suchtypesof relative clausesandin particular it provided additionalforce
to (a) the syntacticanalysisof non-restrictve relative clausesvherethe non-restrictve is
raisedout at LF andadjoinedandinterpretecasanindependentlause and(b) to thetreat-
ment of resumptve pronounsin both non-restrictves and indefinite headrestrictves as
discourseronouns.

With respecto definiteheadrestrictves,we obsenedtheoppositepatternof anaphoric
referencefrom the above. We arguedthat theserestrictvesdo not form anindependent

utteranceandthereforeshouldbetreatedaspartof the mainclauseunit.
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Chapter 5

Conclusions

Our primary goal in this thesiswas to make a contribution towards the generationof
referring expressionsin Hindi. Beginning with the work of Grosz (1977) and Sidner
(1979),it hasbeenrecognizedhatanaphoricusageandinterpretationn discourses sig-
nificantly constrainedy the way entities(Karttunen,1976;Webber 1978)in the evolving
model of discourseare structured both at the local and at the global level (Grosz,1977,
Grosz& Sidner 1986). This structuralorganizationof the discourseentitiesis arguedto
be areflectionof, amongotherthings,their saliencestatus,which ananaphoricgenerator
or interpretemrmalkescrucial referenceo in orderto find the co-specifies (in the senseof
Sidner(1979))of anaphorielements.This sameassumptions madein Centeringtheory
(Groszetal., 1995),in which the relative salienceof discourseentitiesis claimedto im-
poseconstraintson the form of referring expressiondo the extent of affecting the local
coherencéor the processingompleity) of thediscourse.

In Chapter2, we startedby discussinghe limitations of Centeringtheoryin termsof
providing anexplanationfor a wide rangeof alternationsn the useof referringexpression
forms, andwe pointedout thatthe only constraintCenteringtheoryexplicitly formulates

is givenin the encodingof Rule 1, which canonly be appliedto a restrictedsetof cases.
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Thegoalof this chaptemwasto explicitly specifyconstraintsonthe generatiorof referring
expressions.Theseconstraintdorronved ideasonly implicitly statedin Centeringtheory
andalsoideasrelatingto Griceanprinciplesof interpretation(Grice,1975). In doingthis,
we wereinterestedn showving thattheseconstraintscanbe appliedto understandingind
modelingreferringexpressiorphenomenan awide variety of cases.

In Chapter3, we presented studyof referringexpressionsn Hindi. Languageshave
beenshown to vary with respecto the constraintgdhatgovernthe useof referringexpres-
sions,andoneof the sourcesf variationlies in the differentmeanghatlanguage$ave at
their disposalfor the markingof discoursesalience.ln otherwords,we needto determine
how to rankthe forward-lookingcenterdist of an utteranceat arny givenpoint of the dis-
course.Centeringconstraintsaswell asthe generatiorconstraintghat we formulatedin
Chapter2 canonly beappliedto alanguagefterthis language-specifiparametehasbeen
set. To this end,in this chapterwe first presentedh corpus-basethnguage-independent
methodologyto identify linguistic factorsthat determinerelative salience.The methodol-
ogy exploited a specificformulationof Rule 1 of Centeringwithout beingcircularin its
application. We thenappliedthis methodto a Hindi corpusandinvestigatedhe effect of
threefactorson discoursesalience:grammaticalrole, word order, andinformationstatus
Theresultsof our studyshavedthatHindi, despitebeinga free-word orderlanguagedoes
not displayary effect of word orderon discoursesalience.In free word orderlanguages
like German,word orderhasbeenarguedto have an effect on salience(Rambav, 1993).
Our resultsthusbring out a significantcontrastbetweerHindi andGermanjn thatit calls
for viewing scramblingor otherword order phenomenacrossthe two languagediffer-
ently, atleastto the extentthatthe samesyntacticform doesnot necessarilymapontothe
samediscoursefunction in the two languages.Information statushasalso beenargued,
mostnotablyin Strube(1998),to affect discoursesalience. The initial resultsin Strube

(1998)werebasedn evidencefrom Germanandinformationstatusvaslaterextendedo
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be a universalfactor However, resultsfrom our Hindi corpusshaw that the information
statusof discourseentitiesdoesnot exhibit any salience-dectingcharacteristicssuggest-
ing areassessmewf the universalityclaim with respecto informationstatus.For Hindi,
then,grammaticalole emegesasthe mostsignificantfactor

In the samechapteyfollowing the resultsobtainedirom the applicationof the method-
ology above, we usegrammaticalole asthe primary rankingcriterionto provide ananal-
ysis of theuseof zeropronounsn Hindi. Contraryto earlierproposalswe amguethatthe
constrainton the useof zerosin Hindi areneithersyntactic(Kameyama,1985),nor can
they be explainedpurely in termsof the singularnotion of the topic, especiallyonethat
is definedsyntactically(Butt & King, 1997). Our studyis conductedwithin the Centering
framework, usingthe Hindi specificrankingresults,andthe analysisis providedin terms
of CenteringTransitionpreferencesWe shav thatpronounscanbedroppedn Hindi only
whenthey occurin an utterancefollowing a CONTINUE or a SMOOTH-SHIFT Transition,
whenthey arecoreferentialith the precedingPreferredCenter We alsoformulatea Zero
PronounRulethat mustbe usedin tandemwith the rulesfor overt pronouninterpretation
or generationn Hindi.

With respecto the corpusanalysisto identify the linguistic determinant®of salience,
oneof thefirst issuesve facedwasthatof specifyingthe utteranceunit for local discourse
processing.In the modelof discoursenterpretationthatis assumecdhere,discoursesare
composedf utterancesand discourseentitiesare addedto the discourserepresentation
whenthe utterancehey arepartof is syntacticallyandsemanticallyprocessedThe ques-
tion thenis, whatconstituteghe utterance?s it the sentencepr somesmallerunit lik e the
tensedclause?Is therepresentationf the utterancesn the discoursemodelhierarchical?
If so,whatdetermineghe hierarchicaldiscourserepresentationf the ongoingdiscourse?
Theseareissueghathave beenexploredextensvely in previousresearchHowever, there

is no consensuyet reached. In orderto continuewith the work presentedn this the-
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sis, however, we adoptedwhat we believed to be the correctresultsfrom the literature,
with differentassumptionsomingfrom differentresearctsourcesin Chapter, however,

we presentedn analysisof the utterancestatusof complex sentencesontainingrelative
clausessinceno extensve work onrelative clausecontainingsentences available(except
for suggestionsnadein Kameyama(1998)andHurewitz (1998)). With respecto relatve
clausesentencesye aguedthatdifferentkindsof relative clausesave differenteffectson
the hierarchicalorganizationof discoursesggments.Nonrestrictve relative clauseform a
distinct but embeddeditteranceunit, while restrictvesare part of the main clauseunit in

whichthey occur Ourdataalsoprovidedsupportor thepartitioningof theclassof restrici-
tiverelativesinto indefiniteheadrestrictvesanddefiniteheadrestrictves. The partitioning
was motivatedby anaphoricpatternsin discoursewhich shoved that the indefinite head
restrictvesbehaedlik e the non-restrictves. Our analysidor relative clausegprovidesfur-

thersupportfor the analysisof resumptve pronounsn non-islandervironmentsin Prince
(1990)andthe syntactictreatmenbf appositvesin Demirdachg1991).

Our ultimate goal is to be ableto accountfor the full rangeof discourseanaphoran
Hindi, especiallyon the generatiorside. However, the domainof analysisfor a study of
discoursgphenomends quite large andintricate. We have pointedout at variouspointsin
thedissertatiorthatseveralaspect®f discoursestructureanddiscourseanterpretatiomeed
to be modeledbeforewe caneven hopeto provide a comprehensie accountof discourse
anaphorigghenomenakor example,giventhatwe areconcernedvith anaphoriausageon
anutterancey utteranceasis aswould have to bethecaseaf onewereworkingwithin the
Centeringramework, we wouldfirst needio determinenow to sggmentcomplex sentences.
A treatmentof the full rangeof complex sentenceswas, however, beyond the scopeof
this dissertation. However, this remainsan importantsubjectfor usin future work. In
addition,in developinga generatioralgorithmfor referringexprssionsye pointedout that

inferencewasanimportantcomponenbf a generatiorsystem.While developinga model
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for inferential reasoningwas beyond the scopeof this dissertationwe believe that we
have madea significantcontribution with the generatioralgorithm,to which theinferential
moduleneedmerelybe addedwhenit hasreacheda satishctory point in its explication.
In teasingout inferencefrom the structuralprocesses our algorithm,we believe thatwe
arein agreementvith several otherapproacheso the derivation of meaning,both at the
sentencandthediscoursdevel.

We have severalfurtherissueshatwe arehopingto addressn futurework. First, we
wouldlik eto investigatehediscoursdunctionsof word ordervariationin Hindi in light of
theresultsin this dissertationnamelythatthereis no significantcorrelationbetweerword
orderanddiscoursesalience.Theparticularissuewewouldlik eto pursues thatgivenword
ordervariationis commonlyseenasa way to bring entitiesinto focus,the absencef the
aforementionedorrelationis curious,especiallysinceCenteringalsopurportsto dealwith
focusingphenomenaOnepossiblesolutionto this dilemmais thatword ordervariationin
languagedik e Hindi might be doing somethingotherthanthe kind of focusingdescribed
in Centering.The secondssuewe would like to addres$asto do with theaxiomatization
of the Transitionsequenceccurrence discourseln applyingthe CR-CM algorithmto
naturallanguageEnglishtexts, we discoveredthat therewere someTransitionsequences
thatwe couldfind noinstance®f. We wouldlik eto addressheideathatcertainTransition
sequencesre more likely than othersin discourse,and attemptto model this as a set
of rules. Centeringdoesproposea ranking of the Transitions,but not of the full scale
of Transitionsthat we have analyzedin this dissertation.Finally, we hopeto do further
work on zeropronounsn Hindi andaccountfor why thereweresereralcasesn whichthe
PreferredCenterin anutterancd/;, ; wasnotrealizedasazeroin aCONTINUE-CONTINUE
and SMOOTH-SHIFT-CONTINUE Transitionsequence.Thesecasessuggesto usthatthe
constraintdor generatingzerosin Hindi might be more strict thanhasappearedo us so

far.
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