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ABSTRACT.

Theorieghatrelateintonationalstructureanddiscoursestructureconcentrat®n intonationaland
informationalunits thateithercorrespondo a clause(proposition)or to a singlereferent. How-
ever, intermediatephrasef the intonationalphrasingoften sggmentunits thataresmallerthan
aclause put thatdo not introducea referent. Eventhoughthey areacknavledged(cf. Selkirk’s
"senseunits”), thereareno approachethataccountor theirrole in building the discoursestruc-
ture. The paperpresentsa nev approachthatdescribeghe representatiof suchintermediate
phrasesand accountsfor their functionsin the constructionof a more fine-graineddiscourse
structure.

1 Introduction

Intonationcontoursarerepresentetly phonologistaisasequencef abstractones
consistingof pitch accentsand boundarytones. Pierrehumberind Hirschbeg
(1990,308) assigndiscoursdunctionsto the particulartones:“Pitch accentcon-
vey information aboutthe statusof discoursereferents(...). Phraseaccents=
boundarytonesof intermediatephrasestonvey informationaboutthe relatedness
of intermediatephraseg...). Boundarytonescorvey informationaboutthe direc-
tionality of interpretationfor the currentintonationalphrase(...).” The statusof
discoursereferentscan be accountedor in termsof givenvs. new; the bound-
ary tonesof intonationalphrasedndicate how the propositionexpressedoy the
whole phraseis integratedinto the discourse.Similarly, boundarytonesof inter
mediate(or phonological)phraseghat correspondo a full propositionindicate
theway thesepropositionsareinterpretedwith respecto thelinguistic contect, as
illustratedin (1) and(2). However, in thisview thereis noaccounof treatinginter-
mediatephraseshatcorrespondo unitsbelav the clausdevel andabore thelevel
of simplediscourseeferents suchasthe modification”im achtzehntedahrhun-
dert” ("in the eighteentlcentury”) or theunsaturateghrase’lebte in Frankreich”
("livedin France”)in example(3):
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(1) (Geogeatechickensoup) (andgotsick)

L LL%
(2) (Geopgeatechickensoup) (andgotsick)
H LL%

(3) [(Im achtzehntedahrhundert}-(lebtein Frankreich)] [(ein Mann,)
(~derzu dengenialsterund abscheulichstefsestalterdieseran genialen
undabscheulichesestaltemichtarmenEpochegetirte.)]

“In theeighteercenturyFrancethereliveda manwhowasoneof the most
giftedandabominablgersonagem anerathatknew nolack of giftedand
abominableersonages”

In orderto accounfor thesentermediatainitsandtheir functionsin building a
discoursestructure] modify thegenerahssumptionsf discourseheoriespnamely
that the discoursestructureis exclusiely realizedbetweenpropositions(Hobbs
1990,Roberts1996,Buring 2000amongothers),andtheview of DRT (Kampand
Reyle 1993)thatdiscoursestructureonly relatesdiscourseeferentso eachother
| extendAshers (1993,1999)segmentedDRT (SDRT) by assuminghatwe can
alsocreatediscourseelationsbetweersub-clausatlementsuchasmodifications
or unsaturatectlauses. The remainderof the paperis organizedas follows: In
section2, | discusdifferentapproacheto thefunctionof intonationalcontours.|
shaw thatno attentionis givento intermediatghrasesndtheir discoursdunction.
In section3, | presenbnefamily of approacheto discoursestructure:DRT, athe-
ory thatfocuseson anaphoricrelationin termsof accessibilityrelationsbetween
discoursereferents. In section4, | introduceAshers sggmentedDRT, a modifi-
cationof classicalDRT thatallows to expressrelationsbetweenpropositionsn a
discourse.In section5, | modify Ashers discoursemodelin orderto implement
evensmallerunits thoseunits that correspondo the intermediatephrasesf the
intonationalstructure.

2 Themeaning of intonational structure

Pierrehumber{1980) representsn intonationalcontourby a tune consistingof
abstractones(4), which aregeneratedby afinite stategrammarnFigure18.1)that
combineghetoneslistedinto legal tunes:

(4) Phonolaical tones(Pierrehumber1980)

a. Eachphraserequiresatleastonepitch accent(for English: H*, L*, or
bitonalasH*+L, H+L*, L*+H, L+H*, andH*+H)

b. EachphraserecevesaphraseaccentH™, L™) atthe endof theword
thatis associateavith thelastpitch accent

c. Eachphraseendswith aboundarytone(H%, L%)
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Boundary Pitch accents Phrase Boundary
tone accent tone

Li

H >< H%
L- :’

L*+H" L%
L +H*
H*+L"

H+L*

H*+H"

Figure18.1: Thefinite stategrammarof Pierrehumber1980)

This grammaraccountdor the legal tuneandthereforedescribeghe possible
compositionof tonesto tunes. However, Pierrehumber{1980) doesnot account
for therelationsbetweerthe elementsn the tune. Therehave beendifferentsug-
gestionshow to interpretthe relation betweenthe elementsof the tuneandtheir
functions: (i) The mostclassicaldescriptionis in termsof phonologicalwords,a
tradition going backto Libermans view of the contouras’ideophonicword’. (ii)
Steedmar1991,2000)describeshe pitch accentasfunctionsthatrequireanargu-
mentin orderto yield atune.His approactreflectsthe reconstructiorof linguistic
configurationgan cateyorial grammar (iii) Pierrehumberand Hirschbeg (1990)
proposehatthe differenttoneshave independentunctionsrangingover different
domains.

2.1 Thetunedescribing an ideophonic word

HayesandLabhiri (1991)executethe programof theintonationalexicon proposed
by Liberman(1975)in themostcomprehense way. They accounfor thedifferent
tunesin Bengaliand decomposéhe tunesinto intonational stems sufixes and
prefixes(they usel for intonationalphraseandP for phonologicalor intermediate
phras€(ip)):

(5) Theintonationallexicon of BengaliHayesandLahiri (1991)
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(a) Accents L* questionaccent

(“stems”) H* declaratie accent
L*Hp focusaccent
(b) BoundaryTones L, neutral
(“suffixes”) L, H, continuatiorrise
H, offering
H L, yes/no
(c) Prefix L+ finality marker

(form L+H* whenattachedo H*)

Thesetonescombineto thefollowing tunesassuminghattherearethreepitch
accentsandoptionalTp andoneobligatoryTp (HayesandLahiri 1991,72). Note
thatafocusedphrases markedby aL*-pitch accentandanobligatoryH, boundary
tone(of anintermediatephrase)

(6) Possiblgunesin Bengali

L*H, Offering

L*H L, Yes/noquestion

L*H pH, Focus

L*HpL,LH, Focuswith continuatiorrise
H*L, Declaratve

H*L | H, Declaratve with continuatiorrise
L+H*L, Downstep

L+H*L | H, Downstepwith continuatiorrise

Thisview is influencedoy thephonologicatraditionof analyzingunitslike the
syllable or the phonologicalword, which consistof one prominentpartandother
moreor lessimportantparts.Here,the pitch accentconstituteghe centralpartand
theboundarytonesadditionalaffixes.

2.2 Tunerepresenting the functional contribution to the utterance

Steedmarf1991,2000)executedHalliday’s thematicstructuren termsof combina-
tory categgorialgrammarnCCG).This canbeillustratedwith thefollowing example
which recevesthethematicstructurein theme-rhemeBoth thematicunitsarefur-
therdividedinto given materialandnen material;the latteris associatedavith the
pitch accent.
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(7) Q: I know thatMary’s FIRST degreeis in PHYSICS.
But whatis the subjectof herDOCTORATE?

A: (Mary's DOCTORATE) (isin CHEMISTRY)
L+H*LH% H* LL%
Given New Given New
theme rheme

ThebasicunitsarethethemeandtheutteranceAll otherpartsaredefinedwith
respecto thesebasicelementsFor example therhemeis afunctionthattakesthe
themeas aigumentyielding the utterance(this is of course,the instantiationof
the subject-predicatstructurein termsof functionalapplication). Steedmamow
defineghefunctionof thepitchaccentL+H* asthemethatmissesaboundarytone,
i.e. asafunctionthat needsa boundarytoneto yield a theme. Analogously the
pitch accentH* indicatesa functionthat needsa boundarytonein orderto yield
arheme.Thusin the descriptionof tones,Steedmarassumeshe boundarytones
andthewholetuneasthe primaryunits.

(8) Cataorial functionsof tones(Steedmari991)

LH% boundantone simpleargument

LL% boundarytone simpleargument

L+H* pitchaccent  functionfrom boundarytoneinto theme
H* pitchaccent  functionfrom boundarytonesinto rheme
L+H*LH% contour simpleargument:theme

H* LL% contour functionfrom themesnto utterance

Steedmamsesthe termsthemeandrhemeaswell asgivenandnew. Thefirst
pair canbedefinedwith respecto thesentenceinderanalysis.Yetthe secondoair
canonly bedefinedby thediscoursan which the sentencés embedded.

2.3 Tonesrepresenting different discour se functions

PierrehumberandHirschbeg (1990)give a list of functionsof pitch accentsaand
boundarytones.Thelatterindicatewhetherthe phraseio whichthe boundarytone
is associatedhouldbeinterpretedvith respecto the precedingliscourseor to the
following discoursePierrehumberandHirschbeg (1990,304)illustratethis point
onthefollowing contrastbetween(9) and(10). Thelow boundarytonelL% in (9)
indicatesthat this sentencas relatedto the discourseby its own, while the high
boundarytoneH% in (10a)indicatesthatit is to beinterpretedwith respecto the
following sentenceThis differenceinfluenceshe choiceof the antecedentf the
pronounit: In (9) it refersto the following propositionl spenttwo hours figuring
outhowto usethejack, while in (10)it refersbackto the new car manual(seealso
exampleg(1) and(1) above):

(9) a. My new carmanualis almostunreadable
LL%
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b. It'squiteannging

LH%
c. | spenttwo hoursfiguring out how to usethejack
LL%
(10) a. My new carmanualis almostunreadable
LH%
b. It'squiteanngying
LL%
c. | spenttwo hoursfiguring out how to usethejack
LL%

PierrehumberandHirschbeg (1990,308)assigrthefollowing discoursdunc-
tionsto the particulartones:

Pitch accentscorvey information aboutthe statusof discourserefer
ents,modifiers,predicatesandrelationshipspecifiedoy accentedex-
ical items. Phraseaccentscorvey information aboutthe relatedness
of intermediatgohrasesirmparticular whether(the propositionacontent
of) oneintermediatghrasas to form partof alargerinterpretatre unit
with another Boundarytonescorvey informationaboutthe direction-
ality of interpretationfor the currentintonationalphrasehetherit is
"forward-looking”or not.

In explaining the function of intermediateboundariegsones(their “phraseac-
cents”),they referto the“propositionalcontent’of thecorrespondinghrase How-
ever, notall intermediatgphrase®xpressa propositionacontentsomemightonly
refer to modificationssuchas“im achtzehnterahrhundert(“in the eighteenth
century”) or the unsaturateghrase‘lebte in Frankreich”(“lived in France”)of
example(3), repeateds(11).

(11) [(Im achtzehntedahrhundert)-(lebtein Frankreich)]| [(ein Mann,)
(~derzu dengenialsterund abscheulichstefsestalterdieseran genialen
undabscheulichesestaltemichtarmenEpochegetirte.)]

“In theeighteercenturyFrancethereliveda manwhowasoneof the most
giftedandabominableersonagem anerathatknew nolack of giftedand
abominableersonages”

(11)is thefirst sentencén Patrick Suskinds novel “Das Parfum”. (“Perfume”)
(thedataarefrom BraunschweileandFitzpatrickandLahiri 1998f). Intermediate
phrasesn intonationalktructurenotalwayscorrespondo propositionsor to simple
discoursereferents. Therefore,we needa more fine-graineddiscoursestructure
thatallows to constructcorrespondingliscoursesegments.
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3 Discoursestructure

Therearetwo main families of approacheso discoursestructure. Accordingto
onefamily, discoursestructureis understoodsrealizingrelationsbetweerpropo-
sitions.Herethestructurds representedsatreeof propositionge.g. Hobbs1990,
Roberts1996,Buring 2000)asillustratedin Figure18.2.1n theotherview thedis-
courses incrementally(re)constructedasillustratedin Figure18.3. This program
is executedn DRT (KampandReyle 1993),whichwill be presentedbelow.

S1, Sz, S o,

IR
Pir P11 Pa Pi
N ANA
Pz Pz D3 D2 Ps

A
P4

Figure18.2: Discoursestructureasatree

Figure18.3: Incrementaliscoursestructure

Theinitial problemthat motivateddiscourseepresentatiotheoriesis the in-
terpretationof nominalandtemporalanaphoran discourse.The phenomenorof
cross-sententi@naphordorcesa semanticgo extendits limits from the sentence
to thediscourseThekey ideain theapproacho semantic®of discourseexempli-
fiedin (Heim1982)and(Kamp1981),is eachnewn sentencer phrases interpreted
asanadditionor 'update’ of the contect in which it is used.This updateoftenin-
volves connectiondetweenelementsrom the sentenceor phrasewith elements
from the contet. Informally describeda sequencef sentences;, S, S3, &
is interpretedby incrementallyconstructinga discourserepresentatiomsin Fig-
ure 18.3above. Anaphoricrelationsanddefiniteexpressionsrecapturedy links
betweerobjectsin this representationin orderto derie thetruth conditionof the
sentencethe representations embeddednto a model. The DRSin (12b)graphi-
cally describes discoursaepresentatiostructure(in shortDRS) with two parts.
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Onepartis calledtheuniverseof the DRS,theotherits conditionset. A DRSis an
orderedpair consistingof its univeiseandconditionset written as<Ug, Corg >.
TheDRSin (12b)hasasits universeonediscourseeferentx andasits conditiona
setof propertieghatareascribedo thediscouserefeentsin theuniverse.ln (12b)
the propertyof beinga manandof walking is ascribedo thediscourseaeferentx.

(12) a. A manwalks
b. {x | man(x)andwalk(x)}

The sequencedr conjunctionof two sentencessin (13a), receves a DRS
incrementally We startwith the alreadyestablishedRS for the first conjunct
in (13b),thena new discourseeferentfor the pronounhe anda conditionfor the
predicatevhistleis addedn (13c). Theanaphoridink of thepronounis graphically
representedsy="?, indicatingthatthe pronounis still unresoled. The discourse
referentwhich standsfor ananaphorieexpressiommustbe identifiedwith another
accessibleliscoursaeferentin the universe, herethey is identifiedwith thex, as
in (13d).

(13) a. A manwalks.Hewhistles
b. {x| man(x)& walk(x)}
c. {xy | man(x)& walk(x) & y=? whistle(y)}
d. {x,y | man(x)& walk(x) & y=x whistle(y)}

Thenew discoursaeferentintroducedoy the pronounmustbelinked or iden-
tified with an alreadyestablishedandaccessiblaliscoursereferent. DRT defines
accessibilityin termsof structuralrelations,i.e., the discourseeferentmustbein
the same(or a higher) universe. With this conceptof accessibility the contrast
between(14) and (15) can be describedby the differencein the setof discourse
referentghatareaccessibléor thediscoursaeferentu of the pronounit. Thecon-
structionrule for the negationin 15 createsan embeddedliscoursauniversewith
the discoursaeferenty andthe conditionsdonley(y) andx ownsy. Theanaphoric
pronounit in the secondsentenceannotfind a suitablediscoursaeferentsinceit
hasno accesdo the embeddedliscourseuniversewith the only fitting discourse
referenty.

(14) a. Pedroownsadonkey. He beatsit.
. {X,y,z,u| Pedro(x)& donkey(y) & x ownsy z=x & u=y & z beatsu}

b
(15) a. Johndoesnotown adonkey. *He beatst.
b. {x,z,u| John(X)& {y | & x ownsy} z=x & u=?& z beatsu}

4 Segmented DRT

Asher(1993;1999)developsthe extension‘segmenteddRT” (=SDRT) thatis not
confinedto the incrementakompositionof DRSs,but also capturesdiscoursee-
lations betweenthe sentencedn the discourse.He revisesthe classicalDRT of
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Kamp (1981)andKampandReyle (1993). Sincethe meaningof eachsentencés
construedasa function from truth conditionsto truth conditions,the truth condi-
tional contentof thewholediscoursés reconstructedby the sequentiabpplication
of thesefunctions. Asher(1993,256) notesthat “the notion of semanticupdating
in the original DRT fragmentof Kamp(1981)(...) is extremelysimple,exceptfor
the proceduredor resolvingpronounsandtemporalelementswhich the original
theorydid not spell out. To build a DRS for the discourseas a whole andthus
to determineits truth conditions,one simply addsthe DRS constructedor each
constituentsentencdo what onealreadyhad. (...) This procedures hopelessly
inadequatelf onewantsto build atheoryof discoursestructureanddiscourseseg-
mentatiori. In SDRT, eachsentence§ is first representeds a particularSDRS
for that sentence.The SDRScanthaninteractwith the alreadyestablishedRS
reconstructinga discourserelationsR, suchascausationgxplanation,coherence,
elaborationcontinuationasinformally sketchedin Figure18.4.Only in asecond
steptherepresentatiors integratedinto the alreadyestablishedepresentation.

S1- SE- S3. Sq.. S i
E

Aoy se - E seEgImented
Limf

Figure18.4: Constructiorof a sgmenteddRSin SDRT

To summarizehis very shortpresentatiorof DRT: The discoursestructureof
DRT providesnot only a new structurebut alsointroducesnen semanticobjects,
the discoursaeferentsthe conditionsandthe discoursedomains(’boxes”). DRT
explains semanticcateyoriessuchasdefinitenessand anaphoradn termsof inter
actionbetweertheserepresentationg-urthermorethe extensionto SDRT allows
expression®f discourseelationsbetweenvhole propositionsaswell.

5 Phrasing and Segmentation

The basicassumptiorof this paperis thatintonationalstructurereflectsdiscourse
structure . Thuseachelemenbf theintonationalstructuremustbe assignedfunc-
tion in constructinghediscoursePitchaccentsntroduceor referto discourseaef-
erentspoundarytonesof intonationalphraseselatethe contentof thesephrasesa
propositionto otherpropositions However, therehasbeenno functionfor phrases
that do not expressa propositions. The investigationof Hayesand Lahiri (1991)
have shavn that suchboundarydo function in discoursestructure,e.g. asright
edgeof afocusedphraseg(cf. (5) and( 6)). However, thereis no generalapproach
to theseboundarnjtonesin termsof discoursesemanticsHerel sketchanew analy-
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sisof intermediaténtonationalphrasesndthe correspondingliscoursesegments:

| introducea mappingrelationfrom intermediatentonationalphrasingto the
string (surfacestructure)of the sentenceinderdiscussion For example,the short
pausesndicatedby “~”, andthe long ones(“|”) in (3), repeatedhs (16), yield
the segmentationin Figure18.5. Second eachsegmentrecevesa discourseep-
resentationThird, we canestablistrelationsbetweerthediscourseepresentation
of the sub-clausalinits andthe of the establishedliscoursestructure,asin Fig-
ure 18.6. | assumehe following two relationfor modifications:(i) modifying an
alreadyexisting discoursereferent;(ii) settingthe stagefor a discoursereferentto
beintroduced Modificationalrelationallows thattheinformationis integratedinto
the alreadyestablishedliscourse Fourth, after having establishedheserelations,
therestof thesentenceanbeanalyzedandfinally therepresentationf thewhole
sentencés integratedinto the discoursestructure asin Figure18.7:

(16) [(Im achtzehntedahrhundert)~(lebtein Frankreich)] [(ein Mann,)
(~der zu dengenialsterund abscheulichste®estalterdieseran genialen
undabscheulicheGestaltemichtarmenEpochegetirte.)]

“In theeighteercenturyFrancethereliveda manwhowasoneof themost
gifted andabominableersonagem anerathatknew nolackof giftedand
abominablepersonages”

[Tza achizehnten, Tahriumdert | [lebte in Frankreich] fin Man]
| der mu den gemialsten und abschenlichsten Gestalter ... gehirte. |

Figure18.5: DiscourseSegmentation

Previons Prewvions
Dizcourse Diizconrse
{0} {...}
Sentence | 4+ [Ir achizehrden JTahohundert |- | in 156t
i century

Figure18.6: DiscourseRelation“settingthe stage”

| have proposedan extensionof Ashers SDRT with smallerdiscourserepre-
sentationsandnew relationsbetweensub-clausatliscourseepresentationsThis
allows to assigndiscoursdunctionsto intonationalphrasing,including boundary
tonesfor intermediategphrases.
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established Dis] established Diia}
course: {...} [m achtzehnten Jahrhondert course: 4.}
in the 15th cent. lebte in Frankzeich it the 15th cend
ein hann .,
+ there lived a
Toan. ...

Figure18.7: Adding therepresentatiofor thewholesentence
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