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Abstract

We have amgued extensvely in prior work that
discourseconnecties can be analyzedas en-
coding predicate-agumentrelations whose ar-
gumentsderived from the interpretationof dis-
courseunits. All adwerbial connectieswe have
analyzedo datehave expressedinaryrelations.
But they are specialin taking one of their two
amgumentsstructurally and the other anaphori-
cally. As such,interpretingadwerbial discourse
connecties can be understoodas a problem of
anaphoraesolution. In this paperwe studythe
S-modifyingadwerbial connectie “instead” and
what, in the contet, doesanddoesnot sene as
antecederfor its anaphori@argument.Thiswork
extendsearlierwork investigatingsyntacticpat-
ternsof anaphoricagumentsacrossa rangeof
adwerbial discourseconnectvesandthe reliabil-
ity with whichtheseargumentscanbeannotated.
The currentwork establishesfor 100 successie
corpus instancesof “instead”, lexico-syntactic
featuresf theantecedentsf their anaphoricar-
gumentghatcanbeautomaticallyannotatecind
thereforeusedto distinguishactualantecedents
from potentialcompetitorsn the context.

1 Intr oduction

Discourserelationscan be lexicalized in at least
two ways— with subordinate/coordate conjunc-
tionsandwith adwerbial phrases, asin:

(1) Subordinate conjunction. Although Mr.
Hastings had been acquittedby a jury,
lawmalkers handling the prosecutionin
Congresshad aguedthat the purposeof
impeachmenisn't to punishanindividual.

Discourserelationscan also be lexicalized with a null
connectve asin: 'You shouldnot lend Tom ary books. He
neverreturnghem’. While we haveincludednull connectves
in previous studiesthey arenotdiscussedn this paper
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(2) Coordinate conjunction. The Berkeley
police dont have ary leadsbut doubtthe
crimewasdrivenby a passiorfor sweets.

(3) Adverbial connective. No price for the
new sharedasbeenset.Instead, thecom-
panieswill leave it up to the marketplace
to decide.

Both typesof connecties canbe analyzedas
encodingpredicate-ayjumentrelationswhosear
gumentsderive from the interpretationof dis-
course units (Webber and Joshi, 1998). With
subordinateor coordinateconjunction,thosedis-
courseunits are the onesstructurally joined by
the conjunction, thus enabling the semantics
of the relation to be built compositionally via
well-understoodnappingsof syntaxto semantics
(Webberetal., 1999).We call subordinatendco-
ordinateconjunctionsstructural connectives. For
example,the structuralconnectie although in (4)
expressesa concessie relation betweenthe two
eventualities,P = RARELY EAT (SALLY, MEAT)
andQ = ENJOYS (SALLY, CHEESEBURGER).

(4) AlthoughSally rarelyeatsmeat,
she enjoys an occasionalbacon cheese-
burger

All theadwerbialconnectieswe have analyzed
to date expresshinary predicate-ajument rela-
tions. They differ from structuralconnectiesin
only getting one of their two argumentsstruc-
turally —the onethey getfrom their matrix clause.
With respecto their otherargument,we have ar
guedextensvely (Webberand Joshi,1998; Web-
beret al., 1999; Webberet al., 2003) that adver



bial connecties behae like commondiscourse
anaphorgpronounsand NPs), obtainingthis ar
gumentfrom the discoursecontet. The prob-
lem of interpretingad\erbial connectreswith re-
spectto the discoursecanthusbe reformulatecas
an anaphor resolution problem, and,for this rea-
son,we oftencall adwerbialconnectresanaphoric
connectives. For example,if (4) werefollowed by

(5) Otherwise,shewould pine away for lack
of grease.

theadverbial connectie otherwise corveys a con-
ditional relation betweenthe complementof Q
= ENJOYS (SALLY, CHEESEBURGER) andR =
PINE AWAY (SALLY).

From both a theoreticalperspectie (Gundelet
al., 1993; Prince,1981; Walker andPrince,1996;
Prince, 1999) and an empirical perspectie, it is
clearthatdifferentdiscourseanaphorge.g., third
persompronounsdefiniteNPs,demonstratie pro-
nouns,demonstratie NPs, other” NPS,etc.) dis-
play differentpropertieswvith respecto whereand
whatin the discoursecontet they candraw their
referentsfrom. For particular anaphorsor sets
of anaphorsempirical studiescan help elucidate
whatthosepropertiesare.

In this paper we reporton an empirical study
of thesurprisinglyinterestingadwerbialconnectie
“instead”. “Instead” occursin two forms: (1) asa
bareadwerbial, and (2) with an“of” PP modifier.
In thelatterform, it canbefoundwith every type
of phrasejncludingNPs(Example6), AdjPs (Ex-
ample7), andPPs(Example8):

(6) Johnateanappleinsteadof apear

(7) Johnchosea bright yellow insteadof a
dull blueshirt.

(8) Johnspentheafternooratthezooinstead
of atthemuseum.

In this form, both agumentsof “instead” canbe
derived structurally: the first, from the phraseit
modifiers(e.g.,“an apple”in Example6) andthe
second,from the object of its “of” PP (e.g.,“a
pear”in thesamesxample).Semanticallythe“in-
steadof” phrasecorveys thatits secondagument
(here,the “of” PP)is a salientbut unchoseral-
ternative to its first amgument,with respecto the

given predication. The notion of salientbut un-
chosenor unrealizedalternatives is basicto the
interpretatiorof “instead”in bothits modifiedand
bareforms.

As abareadwerbial,“instead”getsits secondar-
gumentanaphorically, from thediscoursecontext.
As before,this agumentcorrespondso a salient
but unchoseror unrealizedalternatve. But notev-
ery discoursecontect providessalientalternatves
for theanaphoriamgumentof “instead”to resohe
with, andthereforeits useis notalwayslicensed-

e.g.

(9) Johnate an apple. #Insteadhe wanteda
pear

(10) Johnwantedto eata pear Insteadhe ate

anapple.

(11) Johnwon't eatfruit. Insteadhe eatsonly

candybarsandpotatochips.

To better understandinstead” as a discourse
connectire, we carriedout an empirical study of
its discoursecontext and the propertiesof what,
in that context, did and did not sene as an an-
tecedentfor its anaphoricargument. The results
will helpin thedevelopmentbof ananaphoresolu-
tion mechanisnfor “instead” anda methodology
for developinganaphoresolutionmechanism$or
otheranaphoriconnecties.

2 PreviousWork

Our first empiricalwork in this area(Creswellet
al., 2002) was aimedat verifying the distinction
betweerstructuralandanaphoricconnectesthat
we had amgued for on theoreticalgrounds. We
describeda preliminary corpusannotationeffort
for nine discourseconnecties. The resultsindi-
catethatclasse®f connectiesdisplaydistinctive
resolutionpatterns,as do individual connecties.
The preliminary annotationincluded mainly sur-
face syntactic features such as the location and
sizeof theargumentts clausalcharacteristicand
thelocationof theconnectie. Consistentvith ex-
pectedattentionalconstraints,most of the stud-
ied connecties had a strongtendeng for their
left amgumentto beidentifiedlocally (in the struc-
tural sense}- eitherin the immediatelypreceding
sentencer in immediatelyprecedingsequencef



sentencedn mostcaseghe precedingoaragraph.
Mostnotably it wasobseredthatso alwaystakes
a sentenceor a sequencef sentencessits left
amgument,indicatingthat it might be treatedasa
structuralconnectie. In addition, yet, moreover,
asaresult andalso, tendto take theirleft agument
locally but they demonstrata larger syntacticva-
riety of potentialagumentssuchas subordinate
clauser phrasalkonstituentsFinally, so, never-
thelessandmoreover aremorelikely to take larger
discoursesggmentsasarguments.

3 CorpusAnnotation Study: “Instead”

Our annotationstudy of the anaphoricconnectie
instead hastwo parts: (1) annotationof the an-
tecedenbf its anaphoricagumentand of lexico-
syntactic featuresof that antecedenthat could
correlatewith semanticpropertiessuggestie of
salient alternatives that could be (but havent
been)realizedor chosen;and (2) annotationof
clausesn closeproximity to thisantecedenthich
couldpotentiallysene asdistractorsor competing
antecedents (cf. Section3.2).

The purposeof the first part of the study was
to establishwhetherevery true antecedenof in-
stead could be characterizedn termsof lexico-
syntacticfeaturesthat could be automaticallyan-
notated.The purposeof thesecondpartwasto es-
tablishwhethercompeting alternatives displayed
suchfeatures.If they didn't, thenthe absencef
ary suchfeatureson previousclausexloseto bare
instead could be usedto reject true negatives, and
the presencef suchfeaturesor featuresetscould
beusedto strongly suggest a true positive.

3.1 Annotation of competingantecedents

We examinedl00successie instance®f sentence
initial instead, in eachcase(a) identifying thetext
containingthe antecedenbf its anaphoricamgu-
ment; (b) computinginterannotatoragreement;
and(c) annotatingexico-syntacticfeaturesof the
antecedent.We then quantifiedthe frequeng of
appearancef thesefeaturesn theidentifiedargu-
ments.

The featureswe choseto annotatewere ones
presentin instancesof instead that we had pre-
viously collected serendipitously: clausal nega-
tion, presenceof a monotone-decreasinguanti-

fiers(e.g.,few, seldom), presencef a modalaux-
iliary, presenceof conditionality and verb type.
In addition,someof our serendipitouslycollected
examplesshaved the antecedendf instead em-
beddedn a higherclauseandtherebynot partof
the assertionof the sentenceasin clause(12),
which neitherentails,presupposesor implicates
clause(13). So we also annotatedwhether or
not an antecedentvas embeddedn somehigher
clause.

(12) Johnwantedto eata pear
(13) Johnateapear
Table 1 containsthe completesetof featuresused

in annotatingthe antecedenof the anaphoricar-
gumentof instead.

| Feature | Abbreviation |
Verbalnegation (Verbalneg.)
Subjectnegation (Subj.neg.)
Objectnegation (Obj. neg.)
Monotonedecreasingjuantifier| (MDQ)
Modal auxiliary (Modal)
Conditionalsentence (Condit.)
Embeddedntecedent (Embed.)

Tablel: Setof annotatiorfeatures

Features | YES(of 97) | NO (of 97) |

Verbalneg. | 37 (38%) | 60(62%)
Subj.neg. | 5 (5%) 92 (95%)
Obj. ney. | 10(10%) | 82(85%)
MDQ 1 (1%) 96 (99%)
Modal 12(12%) | 85(88%)
Condit. 1 (1%) 96 (99%)
Embed. | 57(59%) | 40 (41%)

Table2: Resultdfrom antecederinnotatiorof the
anaphoricamgument

3.1.1 Resultsfrom the antecedentannotation

Table 2 shaws the resultsof this annotatiorfor
97 out of the 100tokensin the original set. In the
remainingthreecaseghe annotatorslid notagree
on the agumentof instead, andthesecaseswvere
excludedfrom furtheranalysis.



Antecedentsould display zero or more of the
featuredrom the setgivenin Table2 — for exam-
ple, botha nggative subjectanda modalauxiliary;
or no valuefor “object negation”if theverbin the
antecedentlauseis transitve. Threethingsstand
out: (1) the presenceof negation on the verb or
oneof its aguments(2) the presencef a modal
auxiliary, and (3) the presenceof a higherverh
(We discusghis lastfeatureandits significancen
Section3.2).

In the majority of tokens (65 of 97 cases),at
leastoneof thefirst six featuresn Table2 (i.e. all
featuresdut EMBED) waspresentn theantecedent
of theanaphoricagumentof instead. In anaddi-
tional 27% of tokens,the semanticof eitherthe
verbalpredicaten theantecedenitself or thever
bal predicateembeddinghe antecederadmitsal-
ternative situationsor events(e.g., expect, want,
dery etc.), suchas demand in (14), which em-
bedsthe antecedentlausethat he surrender. We
will seein the next section,thatthe frequeng of
thesefeaturesn antecedentlausess significantly
greaterthantheir frequeng in clauseswhich do
notsene asantecedentsf instead.?

(14) Arriving at daybreak they foundJulio in
his corral and demanded that he surren-
der Instead, he whirled and ran to his
house for a gun, forcingthemto kill him ,
Cookreported.

In sum, for atotal of 94% of tokens,we were
ableto characterizdeaturesof the agumentghat
couldbeautomaticallyextractedfrom existing an-
notationsandusedto helpresole theseanaphoric
arguments.In the remainingcasesthe annotated
featuresvereabsentmeaningthatthe setof con-
ditioning featuress incomplete.

3.2 Annotation of competingantecedents

For the annotationof competingantecedentsye
definedcompeting antecedent as follows: ary fi-
nite or non-finiteclausecontainedn the sentence

2In the caseof the featureEMBED, it is the semanticof
theembeddingrerb,notjustits syntactigpropertieshatmake
it a conditioningfeaturefor the presenceof an antecedent
argument.However, aswill be seenbelow, the frequeng of
embeddingn actualvs. potentialantecedentsdicatesthat
evendisreggardingtheidentity of the embeddingverb, this is
ausefulpropertyfor identifying actualantecedents.

whichcontaingheantecedentf instead or thatin-
tervenesbetweenhe antecedenandthe sentence
containinginstead.

We adoptthe traditional definition of sentence,
which containsa singlemainverbandall its asso-
ciatedfinite or non-finiteclausesncludingrelative
andad\erbial clauses.We have alsoclassifiedas
‘sentencefinstancewith two mainverbsin cases
of VP coordination,i.e., whenthe subjectof the
secondverbis omitted. While otherdefinitionsof
“competingantecedentsareplausible our defini-
tion takesadwantageof earlierresultswhich shav
thatin mostcaseghe antecedentf theanaphoric
argumentof instead is containedwithin theimme-
diately precedingsentencer shortlybeforeit.

The samesetof featuresusedin annotatinghe
anaphoricagumentwas also usedin annotating
competing antecedents. We madethis choiceas
a preliminary stepin building an anaphorareso-
lution algorithm. Our primary goal in annotat-
ing competingantecedentsvith the sameset of
featureswas to evaluatetheir strengthin distin-
guishingagumentfrom non-agumentsn awell-
definedsyntacticlocality.

3.2.1 Results

For the setof 97 tokensof instead extractedin
the first part of this study we identified 169 to-
kensof 'competingantecedents’.Table 3 shavs
the resultsof the annotation.Overall, comparing
Tables2 and3, two thingsstandout:

1. Negation of the verb or one of its amgu-
ments is much more common in the an-
tecedenbf instead thanin potentially com-
peting antecedents- 52/97 times (~ 53%)
versus35/169times(~ 20%).

2. Theantecedendf the anaphoricargumentof
instead is muchmorefrequentlyembeddeéh
ahigherverbthanis a potentiallycompeting
antecedent 57/97times(~ 59%)vs 14/169
times(x 8%).

In our annotatedexample set, we do not
have enoughinstanceof monotonicallydecreas-
ing quantifiers, modal auxiliaries or condition-
als to say whethertheir co-occurrencewith the
antecedenbf the anaphoricagumentof instead



is significantly differentfrom their co-occurrence
with potentiallycompetingantecedents.

| Features | YES(of 169) | No (of 169) |
Verbalneg. | 21(12%) 148(88%)
Subj.neg. | 8 (5%) 161 (95%)
Obj. ney. | 6 (4%) 139(82%)
MDQ 0 (0%) 169(100%)
Modal 17(10%) | 152(90%)
Condit. | 0(0%) 169(100%)
Emhb 14 (8%) 155(91%)

Table3: Resultsfrom featureannotationof com-
petingantecedentscludinghigherverbs

Whatis not obvious from Table 2 is the nature
of the higherverbsthatactualantecedentandpo-
tentially competingantecedentsccurwith. The
differencebetweenthesesetsis significant.In the
first case,the embeddedclausemay be desired
(“want”, “advise”, “insist”) or (un)expected (“ex-
pect”, “doubt”), described (“tell”, “say”), etc. but
is notasserted or presupposed to hold now or have
held beforeor to hold in the future. This makes
otheralternatvesthatcouldhold bothpossibleand
salient, one of which is the structuralagument
of instead. Given the currentset of seven fea-
tureshere,a very simplistic resolutionalgorithm
basednimplementinghesdeaturedirectly (i.e.
if ary of the token’s features’valuesis Y, then
thetokenshouldbe markedasANTECEDENT=Y)
would have very goodrecall, but poor precision.
Among other possibleimprovements,considera-
tion of the featuresof the structuralargumentof
instead, alongwith thefeaturesof thepotentialan-
tecedentandidatecouldpresumablylecreas¢he
incidenceof thesefalsepositives.

Table 4 shaws that the setof featuresthat ap-
pearsto be successfufor distinguishingbetween
actualand competingantecedentss not equally
usefulfor distinguishingbetweenverbsthat em-
bedthe antecedenandcompetingantecedentsA
bettercharacterizatioof the classof higherverbs
will be achieved by looking at differencesof the
semantiqropertieof higherverbsthatembedan-
tecedentdrom thosethat do not. In the caseof
antecedentshigher verbsincludedinsist, aban-
don, doubt, expect, tell, say, concede, want, be ap-

| Features | YES (outof 39) | NO |
Verbalneg. | 4 (10%) 35(90%)
Subj.neg. | 1 (2%) 38(98%)
Obj. neg. | 2 (5%) 20(51%)
MDQ 0 (0%) 39 (100%)
Modal 2 (5%) 37(95%)
Condit. | 1 (1%) 38(99%)
Emb 2 (5%) 37 (95%)

Table4: Resultsfrom featureannotatiorof higher
verbs

propriate), while higherverbsof potentiallycom-
peting antecedentgcludedfactive verbssuchas
know. A clausewith a factive verb cangive rise
to salientalternatves, but not to alternatves to
theembeddedlausebecauséactive verbspresup-
poseits truth, asin (15). The continutationwith
instead is possiblein (16) but this is becauseof
the presencef negationin the higherclause.

(15) Johnregrettedeatingl2bananas*Instead

(16) Johndidn't regretthat eatingl2 bananas.
Insteadhe was happy. (Instead possible
becausef the nggation)

Note thatthe antecedent of the anaphoricargu-
ment of instead is not the sameas the abstract
object that senes as that agument (Webber et
al., 2003). Deriving agumentsfrom antecedents
may requireinference. However, aswith resolv-
ing discoursedeixis (Webber 1991; Eckert and
Strube,2001;Byron, 2002),propertiesof the ma-
trix clausecontainingthe anaphor(here,instead)
can constrainthe inferenceprocess.Thusin Ex-
amplel7, the factthatthe anaphoricagumentof
instead is analternatve to whatValhi andaffiliates
will do with their Lockheedholdings,allows one
to infer from the (bolded)antecedenthatthatar
guments (roughly)Valhi andaffiliatesdoingwith
respecto Lockheedwhatthearticle saidit would.

(17) Valhilnc.,anotherf Mr. Simmons’com-
paniesyrespondedo anarticle Mondayin
The Wall StreetJournal, which credited
a story in the SundayLos AngelesDaily
News. Valhi saidthe articles didn’t ac-
curately reflect Valhi and its affiliates’



intentions toward Lockheed Instead,
Valhi said,they mayincreasedecreaser
retain their Lockheedholdings, depend-
ing on anumberof conditions.

4 Discussion

The setof annotatedantecedentef the anaphoric
argumentsof instead containedcasesn which no
featurefrom our setwaspresent.Thesecasesare
particularlyinterestingasthey highlightthe com-
plex natureof the lexico-syntacticrealization of
semanticshatgiveriseto alternatves. In (18), for
example,annotatoragreedhatthe antecedenof
instead wasthe phraseshavn in boldface. How-
ever, thisphrasenasnoneof ourannotatedeatures
andthepredicatérecite’is notonethatappearso
giveriseto alternatves.

(18) The tensionwas evident on Wednesday
eveningduring Mr. Nixon’s final banquet
toast, normally an opportunity for recit-
ing platitudes about etemal friendship
. Instead,Mr. Nixon remindedhis host,
ChinesePresidentYang Shangkun,that
Americanshaven' forgiven Chinas lead-
ersfor themilitary assaulbf June3-4that
kil led hundredsand perhapsthousands,
of demonstrators.

What appearsto trigger alternatves are the
phrases’normally” and “an opportunity”, either
individually or together The fact that (19) and
(20)arecomparabldo (21)and(22), suggestshat
the rangeof lexical items triggering alternatves
is larger than negation and monotonedecreasing
guantifiersmodality andcertainclassef verbal
predicatesand morewer, doesnot correspondo
ary previously definedsetof linguistic elements.

(19) | hadthe opportunityto buy a cheapused

car Instead] boughta scooter

(20) This eventwasanopportunityfor Johnto
make amends. Instead,he causedmore

trouble.

(21) | wantedto buy a car Insteadl boughta

scooter

(22) Johncouldhave madeamendsinsteadhe

causednoretrouble.

5 Conclusion

In earlier work we amued that adwerbial con-
nectives take one agumentstructurally and one
anaphorically In this paper we looked at the
lexico-syntacticrealization of the antecedenbf
the anaphoricagumentof instead. For anaphora
resolution, the advantageof identifying lexico-
syntacticrealizationsf therelevantsemantidea-
turesis that suchfeaturescan easily be extracted
automaticallyfrom available sourcessuchasthe
syntacticannotationof the PennTreebankcorpus
andthesemanti@annotatiorof thePennPropBank
corpus.In futurework, we planto conductalarge
scalecorpusannotatiorprojecton top of the Penn
TreebankandPennPropBankin orderto study(a)
thesemantigropertiesof higherverbsembedding
the antecedent(b) the relationshipbetweenthe
structuralandanaphoricagumentof instead, and
(c) additionalsemantigropertieof theaguments
of instead thatwill be usefulin identifyingthean-
tecedenbf the anaphoricargument. The features
from theannotateatorpuswill thenbeusedto de-
velop an anaphoraesolutionalgorithm basedon
a combinationof a rule-basecandmachinelearn-
ing procedure. The featuresfrom the annotated
corpuswill thenbe usedto develop an anaphora
resolutionalgorithmbasedon a combinationof a
rule-basedaindmachindearningprocedure.
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