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1 Introduction

In a seriesof recentpapers(Cristeaand Webber
1997; Webber and Joshi, 1998; Webberet al.,
1999a;Webberet al., 1999b),we have arguedfor
startingtheanalysisof discoursén thesameway as
onestartstheanalysiof aclauselookingathow its
syntaxandsemanticprojectfrom thelexicon. This
is complementaryo theissueof discoursgragmat-
ics—how thesesmallsyntactiaunitsof discoursere
usedin achieing communicatre intentions— and
to otherdiscourseprocessethatprovide additional
organisationabverlaysontheseunits.

Intuitively, thesesmall units of discoursecor
respondo multi-clausedescriptionf entities,in-
cluding individuals, sets, eventualities, situations,
etc. Thesedescriptioncaninvolve bothfirst-order
and higherorder predicate-ggumentrelationsand
modaloperatorsforming the contentof communic-
ative intentions.

A key featureof ouranalysids thatsemantidis-
courserelationsare associatedvith both syntactic
structuresandanaphoridinks, andthatthe proper
ties of the two are (not surprisingly)different. To-
gether they allow more complex semanticso be
conveyedthroughsimplerstructure.

For English, we have given linguistic evidence
for our analysisin terms of (a) the similar be-
havior of intra-sententiatlausalconnecties (i.e.,
subordinateconjunctionslandintersententialcon-
nectves(i.e., parallelstructureuedby “Not only
...Butalso...”, “On theonehand,...Ontheother
hand,...”, etc.);(b) the similar behaior of “nom-
inal parataxis”in English (i.e., noun-nounmodi-
fiers) and clausalparataxis;and (c) the ability of
theanalysigo explain the presencef multiple dis-
courseconnectiesin aclause.

In contrast with Rhetorical Structure Theory
(MannandThompson,1988),whatthe currentap-
proachoffersis adecouplingof discoursesemantics
from discoursesyntax, ratherthan what is essen-
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tially a“semantiogrammar’for discourse-i.e.,one
thatmemgessyntactic-semantipatternsnto asingle
descriptionwith re-writerulessuchas

non-volitional_cause :=
caused_situation causing_situation |
causing_situation caused_situation.

We have attemptedto shav that decouplingdis-
course syntax (however simple it may be) from
discourse semantics allows one to better see
how lexico-syntacticelementgrojectdiscoursese-
mantics,just asthey projectdiscoursesyntax,and
how discoursesemantiaelationsarise(or arereal-
ised)throughdifferentmeans- in particular

e throughthe structuresand structure-hilding
operationsof a lexicalised grammarsuchas
Lexicalised Tree-Adjoining Grammar(Joshi,
1987;JoshiandVijay-Shanler, 1999);

e through particular lexical items, which we
call p-bearing, thatcorvey a semantiaelation
betweenthe interpretationof the clausethey
arestructurallypartof anda propositionalin-
terpretatiornthatis anaphorically presupposed
(Van der Sandt,1992), just asthe referentof
apronounor definiteNP is anaphoricallypre-
supposed.

e throughinferencebasedon world knowledge,
usagecorventions,etc., that makesdefeasible
contrilutions to discourseinterpretationthat
gobeyondthenon-defeasiblgropositionsoth-
erwisecontrituted?

1presuppositiohasbeenimplicatedin otheraspectsf dis-
courseconnectie interpretation,such as causalconnecties
presupposinglefeasiblecausalrules(Knott, 1996;Lagerwerf,
1998),but we have notaddressetheseaspects$n ourwork.

2Implicature also contritutes to discourseinterpretation,
but as we have not yet come acrossary caseswhere im-
plicature contrikutes additional semanticrelations between
propositional/clausainterpretationswe have not yet paid it
muchattention.



We only commenbriefly in this paperoninterac-
tionsamongtheseelementssincewe feel thatthere
is still muchthat needsto be learnedaboutthem
from empiricalandexperimentaktudies.However,
ouruseof anaphorigresuppositioin anaccounof
discourseelationssuggestaunifiedaccounof dis-
courseconnecties, tense(whoseanaphoricnature
haslong beenamguedfor — cf. Partee(1984)and
Webber(1988)inter alia), modality (which Stone
(1999) proposesto also treat anaphorically par
allel to tense), presuppositionateterminerssuch
as “other”, “another”, “similar”, etc., and focus
particles suchas“even” and“only”, which Stede
hassuggested¢ansometimede usedto corvey the
samemeaningasa discourseonnectie, asin

(1) a. They laid wasteto the parkland.
b. Moreover, they begancuttingdown trees.
b'. They even begancuttingdown trees.

In this paper we briefly setout our framewvork and
illustrateit throughtwo minimal pairsof examples
thatbringoutits majorfeaturesWe concludewith a
suggestegrogramof futurework. Thepresentation
draws heavily on (Webberetal., 1999b).

2 Framework

Theapproactusesthe elementantreesof a Lexic-
alisedTree-AdjoiningGrammanLTAG) andLTAG
operations(adjoining and substitution)to associ
atestructureandsemanticwith a sequencef dis-
courseclauses.

In alexicalizedTAG, eachelementaryreehasat
leastoneanchor In the caseof discoursethe an-
chorfor an elementarytree may be a lexical item,
punctuationor a featurestructurethatis lexically
null. Thesemanticcontrikution of a lexical anchor
includesboth what it presupposeandwhat it as-
serts(Stoneand Doran, 1997; Stone,1998; Stone
andWebbey 1998). A featurestructureanchorwill
eitherunify with alexical itemwith compatiblefea-
tures(Knott andMellish, 1996),yielding the previ-
ouscase,or have an emptyrealisation thoughone
thatmaintaindts semantideatures.

The initial elementarytrees used here corres-
pond, by and large, to second-orderpredicate-
agumentstructures-i.e., usuallybinary predicates
on propositionsor eventualities— while the auxil-
iary elementarytreesprovide further information
(constraintspddedthroughadjoining.

Importantly we bar crossedstructuraldepend-
encies:the brancheof treescannotcross. To see

this, considettheparallelconstructionganchoredy
feature-structuresealisableas “On the one hand
...On the otherhand...” and“Not only ...But
also...” (WebberandJoshi,1998;Webberetal.,
1999a). The agumentgo theseconstructiongan-
notcross,asthefollowing exampleshaws:

(2) a.Ontheonehand,Johnlikesbeans.
b. Not only doeshe eatthemfor dinner
c. Ontheotherhand,he’s allemic to them.
d. But healsoeatsthemfor breakast.

Here, the “not only” construction begun in
clause2(b) seemsincomplete, while clause2(d)
seemsnoreeasilyinterpretedvith respecto clause
(c) thanthe clauseit is intendedto complement-
clause(b).

Thusonediagnosticfor takingthe agumentto a
predicateto be anaphoric ratherthan structural is
whetherit canderive from acrossa structurallink.
To seethis, consider“then”, which we take to be
a p-bearing adwerb thatassertghatoneeventuality
(B) startsafter the culminationof another(a), and
thathasonly 3 (i.e., theinterpretatiorof the clause
it is adjoinedto) comingstructurally The otherar
gumentis presupposednd thus canderived from
aninterpretatioracrossa structuralboundaryasin

(3) a.Ontheonehand,JohnlovesBarolo.
b. Soheorderedhreecaseof the'97.
c. Ontheotherhand hehadto canceltheorder
d. becauséethen foundthathewasbroke.

Here, the event that “then” assertsthe “finding”

eventin (d) to follow is the orderingeventin (b).
This requirescrossingthe structurallink in the par

allel construction,confirming that this agument
comeshon-structurally throughanaphoricpresup-
position3

3 Examples

Now we illustrate briefly, usinga pair of minimal
pairs, how shortdiscoursesuilt from LTAG con-
stituentsget their semantics. The first pair (4da—
4b) illustrates hov minimally different texts get
(approximately)the sameinterpretationwhile the
secondpair (4c—4d)shavs how the p-bearing ele-
ment “for example” addsto the interpretationof
both. For moredetail, see(WebberandJoshi,1998;

3The fact that the eventsderiving from (b) and (d) appear
to have the sametemporalrelationin the absenceof “then”
just shaws that tenseis indeedanaphoricand hasno trouble
crossingstructuraboundarieither



Webberet al., 1999a). For more information on
compositionakemanticoperationon LTAG deriv-
ationtrees,see(JoshiandVijay-Shanler, 1999).

(4) a. Youshouldnt trustJohnbecausée never
returnswhatheborrows.

b. You shouldnt trustJohn.He never returns
whatheborrows.

. You shouldnt trust Johnbecausefor ex-
ample,heneverreturnswhatheborraws.

d. You shouldnt trustJohn. For example,he
never returnswhatheborrows.

Here A will standfor the LTAG parsetreefor “you
shouldnt trustJohn”anda, its derivationtree.Sim-
ilarly, B will standfor the LTAG parsetreefor “he
never returnswhatheborrons” andp, its derivation
tree.

Exampledainvolves aninitial tree(y) anchored
by “because’(Figure 1). Its derived tree comes
from A substitutingat the left-handsubstitutiorsite
of y (index 1) andB at the right-handsubstitution
site (index 3). By virtue of the semanticf y, the
interpretationof the derived tree is that the situ-
ation associatedvith the agumentindexed 3 (the
interpretationof B) is the causeof that associated
with the agumentindexed 1 (the interpretationof
A). (A more preciseinterpretationwould distin-
guish betweenthe direct and epistemiccausality
sense®f “because” but the derivation would pro-
ceedin the sameway. Following Lagerwerf(1998)
andothers,onemightalsosaythaty carriesthe pre-
suppositiorthattheinterpretatiorof thederivedtree
follows from amoregeneradefeasibleule. But as
this doesnotaddto discourseconnectiity, we have
ignoredthis type of presuppositiomn ourwork.)

Example 4b emplg/s an auxiliary tree (y)
anchoredoy “.” (Figure2). Its derived treecomes
from B substitutingat the right-hand substitution
site (index 3) of y, andy adjoining at the root of
A (index 0). SemanticallyadjoiningB to A via 'y
simply implies that B continuesthe descriptionof
the situationassociatedavith A. The generalinfer-
encethat this stimulatedeadsto a defeasiblecon-
tribution of causalitybetweenthem, which canbe
deniedwithouta contradiction- e.g.

(5) You shouldnt trust John. He never returns
what he borronvs. But that's not why you
shouldnt trusthim.

The secondminimal pair of examplesfocusses
onwhatanauxiliary treeanchoredy the p-bearing
elementfor example”(8) addsto the clausesn the
first minimal pair. In Example4c, ¢ adjoinsat the
rootof B (Figure3). Like“then”, it contritutesboth
a presuppositiorand an assertion: “for example”
presupposes a sharedset of eventualities,and as-
serts thatthe eventualityassociateavith the clause
it adjoinsto, is amemberof thatset. (For morede-
tail, see(Webberet al., 1999b).) In Example4c,
the setdoesnot comefrom the interpretationof A
alone. Rather it comesfrom a combinationof A
and “because’- thatis, the setof causes/reasons
for the situationassociateevith A. Thus,associated
with thedervationof (4c) aretheassertionshatthe
situationassociateavith B is a causefor thatasso-
ciatedwith A andthatthe situationassociatedavith
B is oneof a set of suchcauses.

Finally, Example4d addsd to the elementsused
in Example4b. As in Example4b, the causal
relation betweenthe interpretationsof B and A
comesdefeasiblyfrom generalinference. Of in-
terestthoughis whatlicencesthe presuppositiorof
“for example”—i.e., thesetof eventualitieshatthe
interpretationof B is assertedo be a memberof.
Again, it doesnot comefrom A alone. Ratherit
comedrom A andthedefeasibleausarelationthat
is inferredto hold — i.e., the setof causes/reasons
for A. For thisto bethe case the defeasiblecausal
relation must be available as part of the interpret-
ation whenthe presuppositiorof “for example”is
resohed. Thusthe relationbetweendefeasiblan-
ferenceandanaphorigresuppositionincludingthe
time courseof thereasoningnvolved,seemsvorthy
of furtherstudy

4 Related Work

Recently Asher and Lascarides(1999) have de-
scribeda versionof SDRT thatincorporateghe se-
manticcontritutionsof bothpresuppositionandas-
sertions. In this enrichedversionof SDRT, a pro-
positioncanbe linkedto the previous discoursevia
multiplerhetoricalrelationssuchasbackground and
defeasible consequence which maybeinferred,ex-

plicitly assertedar presupposedespitethis simil-

arity with our approachthetwo differ in significant
ways:

e ThecurrentapproactHocusse®n therelation-
ship betweendiscoursesyntaxand discourse
semantics,and glossesover the mechanisms
that are Asher and Lascarides’primary con-
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cern, which involve the particularinferences
thatlistenersdrav. Our focusis on syntax,the
waysin which discoursesemanticgesembles
clausalsemanticsand the way in which dis-
coursesyntax both facilitatesand constrains
discoursesemantics.

e AsherandLascaridegake all connectiongof
both assertednd presupposedaterial)to be
structural attachmentsthroughrhetorical rela-
tionsto anevolving SDRT structure.Therhet-
oricalrelationmaybeinherentn thep-bearing
element(aswith “also”) or it may have to be
inferred. The currentapproactdoesnot make
suchdemands:anaphoridinks are not struc-
tural, and rhetoricalrelations (as somefixed
setof predicatesuchas background, narrat-
ive etc.) do not drive the process.In the case
of p-bearing elementswhatdrivesthe process
is the needto groundthe presupposeamgu-
mentof whatever particularsemanticrelation
thegivenp-bearing elementcorveys.

e Asherand Lascaridesspecify particularpref-
erenceson attachmentsites (of either asser
ted or presupposednaterial),aswell ascon-
straintson attachmensitesassociateavith the
type of rhetorical relation involved. In the
currentapproacha structuralconnectioncan
only be madeif it doesnt lead to a cross-
ing dependeng which essentiallymeansa
“right frontier” constrainton structurallinks.
However, with presupposedigumentsto p-
bearing elementgasthe casewith pronominal
and definite NP anaphora)we do not believe
thatenoughis known yet aboutwhat proposi-

tions/eventualitiesalisteneris attendingo and
howv propositions/gentalities interfere with
one anotherwith respecto listenerattention.
Sowe have refrainedfrom definingconstraints
and preference®n attachmensitesuntil em-
pirical studiesprovide relevantdata.

5 Conclusion

In this paper we have summarisedargumentswe
have presentecklsavherefor a level of discourse
structureand semanticghat usesall and only the
samemechanismthatarealreadyneededvithin the
clause.In particular we have invoked the notion of
anaphoric presupposition (Van der Sandt,1992)to
explain how variousdiscourseonnectiesgettheir
interpretation. Since thesepresuppositiongare li-
censedby eventualitiestaken to be sharedknow-
ledge,a good sourceof which is the interpretation
of thediscoursesofar, anaphori@resuppositiocan
be seenascarryingsomeof the burdenof discourse
connectirity anddiscoursesemanticsin away that
avoidscrossingdependencies.

Thereis, potentially anotherbenefitto factor
ing the sourcesf discoursesemanticsn this way:
while cross-linguisticdy, inferenceand anaphoric
presuppositiomrelikely to behae similarly, struc-
ture(asin syntax)is likely to bemorelanguagespe-
cific. Thusafactoredapproacthasa betterchance
of providing a cross-linguisticaccountof discourse
thanonethatrelieson a singlepremise.

We believe thatsystematistudy perhapstarting
with the 350 “cue phrases’givenin (Knott, 1996,
AppendixA), will shav which of themusepresup-
positionin realisingdiscourseelations. It is likely
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thatthesemightinclude:

e temporalconjunctionsand adverbial connect-
ives suchas “when”, “then”, “later”, “mean-

while”, “afterwards”,“beforehand™;

e adwerbial connecties presupposingshared
knowledge of a set, such as “for example”,

“first...second.’, “for instance”;

e adwerbial connecties presupposingshared
knowledge of an abstraction,such as “more
specifically”,“in particular”;

e adwerbial connecties presupposing comple-

mentarymodalcontext, suchas“otherwise”;

e adwerbial connecties presupposingn altern-
ative to the currenteventuality suchas “in-
stead”and“rather”’#

For this study one might be able to use the
structure-crossingestgivenin Section2 to distin-
guish a relation whose agumentsare both given
structurallyfrom arelationwhich hasoneof its ar
gumentspresupposed.(Such a testwon't distin-
guish p-bearing connectres suchas “meanwhile”
from non-relationaladwerbials such as “at davn”
and“tonight”. Sothelatterwill have to beexcluded
by othermeans.)

This is oneof several directionsin which results
areneededOthersinclude

e achisring a precisesemanticgor connecties,
asin the work of Grote (1998), Grote et al.

4GannBierner personatommunication

(1997), Jayezand Rossari(1998)and Lager
werf (1998).

e understandinghe attentional characteristics
of their presuppositions. In particular pre-
liminary study seemgo suggesthat different
p-bearing elementsmay have different con-
straintson what canlicensethem, wherethis
sourcecanbelocated andwhatcanactasdis-
tractorsfor sucha source.This suggests cor-
pus annotation effort for (anaphoric)presup-
positions,similar to onesalreadyin progress
onco-reference.

e determiningwhetherthe approachhas prac-
tical benefitfor NL understandingnd/orgen-
eration.

But thework to datesurelyshaws the benefitof an
approachhatbeaginstheanalysisof discoursen the
samesyntacticand semantidermsas one doesfor
theclause.
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