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Abstract

In this paper we presenta detailed
schemefor annotatingexpressionsof
opinions, beliefs, emotions,sentiment
and speculation(private states)in the
news and otherdiscourse.We explore
inter-annotatoragreemenftor individ-
ual private stateexpressionsandshaw
thatthesdow-levelannotationsireuse-
ful for producinghighetrlevel subjec-
tive sentencannotations.

1 Intr oduction

In this paperwe presenta detailedschemefor
annotatingexpression®f opinions,beliefs,emo-
tions, sentiment,speculationand other private
statesin newspaperarticles. Private stateis a
generalterm that covers mental and emotional
stateswhich cannotbe directly obsered or ver-
ied (Quirk etal., 1985). For example,we can
obsene evidenceof someoneelsebeing happy

but we cannotdirectly obsere their happiness.

In naturallanguageppinions,emotionsandother
private statesare expressedising subjectve lan-
guage(Ban eld, 1982;Wiebe,1994).

Articles in the news are composedf a mix-
ture of factual and subjectve material. Writers
of editorialsfrequentlyinclude facts to support
their algumentsandnews reportsoften mix seg-
ments presentingobjective facts with segments
presentingopinions and verbal reactions (van
Dijk, 1988). However, natural languagepro-
cessingapplicationghatretrieve or extractinfor-
mation from or that summarizeor answerques-
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tions about news and other discoursehave fo-
cusedprimarily on factualinformationand thus
could bene t from knowledgeof subjectie lan-
guage.Traditionalinformationextractionandin-
formationretrieval systemsouldlearnto concen-
trateon objectively presentediactualinformation.
Questionansweringsystemscouldidentify when
an answeris speculatie ratherthan certain. In
addition, knowledgeof how opinionsand other
private statesare realizedin text would directly
supportnew tasks,suchas opinion-orientedn-
formation extraction (Cardieet al., 2003). The
ability to extract opinionswhen they appearin
documentswould bene t multi-documentsum-
marizationsystemsseekingto summarizediffer-
ent opinionsand perspecties, aswell as multi-
perspectie question-answeringystemsrying to
answerpinion-basedjuestions.
Theannotatiorschemeave presentn this paper
was developed as part of a U.S. government-
sponsoredproject (ARDA AQUAINT NRRC)
to investigatemultiple perspectiesin question
answeringWiebeetal., 2003). We implemented
the schemein GATE?, a General Architecture
for Text Engineering(Cunninghanet al., 2002).
Generalinstructionsfor annotatingopinionsand
speci ¢ instructionsfor downloadingand using
GATE to performthe annotationgreavailableat

This work was performedin supportof the Northeast
Ragional ResearclCenter(NRRC) which is sponsoredy
the AdvancedResearchand DevelopmentActivity in In-
formation Technology(ARDA), a U.S. Governmententity
which sponsorsaand promotesresearchof import to the In-
telligenceCommunitywhich includesbut is not limited to
theCIA, DIA, NSA, NIMA, andNRO.

2GATE is freely available from the University of
Shefeld athttp://gate.ac.uk.



http://www.cs.pitt.edu’wiebe/pubs/ardasummerO2irectly by thetypesof wordsandthestyleof lan-

The annotatediatawill be availableto U.S.gov-
ernmentcontractorghis summerWeareworking
to resole copyrightissuedo makeit availableto
thewider researcltommunity

In developingthis annotationschemewe had
two goals. The rst wasto develop a represen-
tation for opinionsand other private statesthat
washuilt on work in linguisticsandliterary the-
ory on subjectvity (pleasesee(Ban eld, 1982;
Fludernik,1993;Wiebe,1994; SteinandWright,
1995) for references). The study of subjecti/-
ity in languagdocuseson how privatestatesare
expressedinguistically in contet. Our second
goal wasto develop an annotationschemethat
would be useful for corpus-basedesearchon
subjectie languageand for the developmentof
applicationssuchas multi-perspectie question-
answeringsystems. The annotationschemethat
resulteds moredetailedandcomprehensie than
previousonesfor subjectve language.

Our study of the annotationgproducedby the
annotationschemegives two importantresults.
First, we nd thattrainedannotatorsanconsis-
tently performdetailedopinion annotationawvith
goodagreement0.81Kappa).Secondtheagree-
mentresultsarebetterthanin previous sentence-
level annotationstudies,suggestinghat adding
detail can help the annotatorgperform more re-
liably.

In thesectionghatfollow, we rst review how
opinionsandotherprivatestatesareexpressedn
language(section2) and give a brief overvien
of previouswork in subjectvity tagging(section
3). We thendescribeour annotationschemefor
private stateexpressiongsection4) andgive the
resultsof an annotationstudy (section5). We
concludewith a discussiorof our ndings from
theannotatiorstudyandandfuturework (section
?7?). In theappendixwe give sampleannotations
aswell asa snapshobf theannotationsn GATE.

2 ExpressingPrivate Statesin Text

2.1 Private States,SpeechEvents,and
ExpressiveSubjectiveElements

Thereare two main waysthat private statesare
expressedn language.Privatestatesmay be ex-
plicitly mentionedor they may be expressedn-

guagethata speakeior writer uses.An example
of an explicitly-mentionedprivate stateis “frus-
trated”in sentencél).

(1) Westerncountrieswere left frus-
trated and impotent after Robert
Mugabe formally declared that he
had overwhelminglywon Zimbabwes
presidentiaklection.

Althoughmostoftenverbsi,it is interestingo note
that explicit mentionsof private statesmay also
benounssuchas“concern”in “internationalcon-
cern"and*will” in“will ofthepeople. They may
even be adjectives, suchas “fearful” in “fearful
populacé.

Thesecondvaythatprivatestatesaregenerally
expresseds indirectly usingexpressivesubjective
elementgBan eld, 1982). For example,the pri-
vatestatedn sentenceg?) and(3) areexpressed
entirely by the words andthe style of language
thatis used.

(2) Thetime hascome,gentlemenfor
Sharon the assassinto realizethatin-
justicecannotlastlong.

(3) “We foresav electoralfraudbut not
daylightrobbery’ Tsvangiraisaid.

In (2), althoughthe writer doesnot explicitly
say that he hatesSharon, his choice of words
clearly demonstratea negative attitude. In sen-
tence(3), describingheelectionas“daylight rob-
bery” clearlyre ects theangerbeingexperienced
by the speakerTsvangirai. As usedin thesesen-
tencesthephrasesThe time hascomé, “gentle-
men; “the assassifi,“injustice cannotlastlong;’
“fraud,” and“daylightrobbery”areall expressie
subjectie elements. Expressie subjectve ele-
mentsare usedby peopleto expresstheir frus-
tration,anger wonder positive sentimentmirth,
etc., without explicitly statingthatthey arefrus-
trated, angry etc. Sarcasmandirony often in-
volve expressve subjective elements.

When looking for opinionsand other private
statedn text, an annotatormustconsiderspeech
events as well as explicitly-mentioned private
states.In thiswork, we usespeeh eventto refer
to ary eventof speakingor writing. However, the



merepresencef aspeecheventdoesnotindicate
a privatestate. Both sentence$3) abore and(4)
below containspeecteventsindicatedby “said”

As mentionedpreviously, sentencé3) is opinion-
ated,while in (4) the informationis presentecs
factual.

(4) Medical Department head Dr
Hamid Saeedsaid the patients blood
had been sent to the Institute for
Virology in Johanneslrg for analysis.

For speechtermssuchas“said; “added; “told,”
“announcé, and “report] an annotatordeter
minesif thereis a privatestatemainly by looking
insidethescopeof thespeectiermfor expressie
subjectve elements.

Occasionally we also nd private statesthat
areexpressedy direct physicalactions.We call
suchactionsprivate stateactions Examplesare
booing someonesighing hearily, shakingones
st angrily, waving oneshanddismissvely, and
frowning. “Applauding”in sentencgb) is an ex-
ampleof apositive-evaluative privatestateaction.

(5) As thelong line of would-bevoters
marchedn, thosenearthe front of the
gueuebeganto spontaneouslgpplaud
thosewhowerefar behindthem.

2.2 NestedSources

An importantaspectof a private stateor speech
eventis its source.The sourceof a speechevent
is the speakeror writer. The sourceof a private
stateis the experiencerof the private state,i.e.,
the persorwhoseopinionor emotionis beingex-
pressed.Obviously, the writer of an articleis a
source,becausée wrote the sentencesompos-
ing thearticle,but thewriter mayalsowrite about
other peoples private statesand speechevents,

leadingto multiple sourcedn a single sentence.

For example,eachof the following sentencebkas
two sourcesthewriter (becauséewrotethesen-
tences),and Sue (becausesheis the sourceof a
speecheventin (6) andof privatestatedn (7) and
(8), namelythinking andbeingafraid).

(6) Suesaid,"The electionwasfair.”
(7) Suethinksthattheelectionwasfair.
(8) Sueis afraidto go outside.

Note, however, that we don't really know what
Suesaysthinksor feels. All weknow is whatthe
writer tells us. Sentencg6), for example,does
not directly presentSues speecheventbut rather
Sues speecheventaccordingo thewriter. Thus,
we haveanaturalnestingof sourcesin asentence.
The nestingof sourceamay be quite deepand
comple. For example,considersentencg9).

(9) TheForeignMinistry saidThursday
thatit was“surprised,to putit mildly”
by the U.S. State Departmens criti-
cism of Russias humanrights record
and objectedin particularto the “odi-
ous” sectionon Chechwya.

There are three sourcesin this sentence: the
writer, the Foreign Ministry, andthe U.S. State
DepartmentThewriter is the sourceof the over-

all sentenceTheremainingexplicitly mentioned
private statesand speecheventsin (9) have the
following nestedsources:

said: (writer, ForeignMinistry)
surprised, to put it mildly :

(writer, ForeignMinistry, ForeignMinistry)
criticism:

(writer, ForeignMinistry, U.S. StateDept.)
objected (writer, ForeignMinistry)

Expressie subjectve elementanay alsohave
nestedsourcesln sentencg9), “to putit mildly”
and“odious” are expressve subjectie elements,
both with nestedsource(writer, Foreign Min-
istry). We mightexpectthatanexpressive subjec-
tive elementalwayshasthe samenestedsource
as the immediately dominating private state or
speechterm. Althoughthis is the casefor “odi-
ous” in (9) (the nestedsourceof “odious” and
“objected”isthesame)it is notthesamefor “big-
gerthanJesus’in (10):

(20) “It is heresy said Cao. “The
“Shouters'claim they are biggerthan
Jesus.

The nestedsourceof the subjectvity expressed
by “bigger than Jesus”is Cao, while the nested
sourceof “claim” is (writer, Cao,Shouters)°’.

3(10)is anexampleof adereratherthandedicto propo-
sitionalattitudereport(Rapaport1986).



3 Previous Work on Subjectivity
Tagging

In previouswork (Wiebeetal., 1999),a corpusof
sentencefrom the Wall StreetJournalTreebank
Corpus(Marcusetal., 1993)wasmanuallyanno-
tatedwith subjectvity classi cationsby multiple
judges. The judgeswereinstructedto classifya
sentencassubjectve if it containedary signif-
icant expression®f subjectvity, attributedto ei-
therthewriter or someonementionedn thetext,
and to classify the sentenceas objective, other
wise. The judgesratedthe certaintyof their an-
swerson ascalefrom O to 3.

Agreementin the study was summarizedin
terms of Cohens Kappa ( ) (Cohen, 1960),
which comparesthe total probability of agree-
ment to that expectedif the taggers'classi ca-
tionswerestatisticallyindependengi.e., “chance
agreement”). After two rounds of tagging by
threejudges,an averagepairwise valueof 0.69
wasachieredon atestset.On averagethejudges
rated15%of the sentenceasvery uncertain(rat-
ing 0). Whenthesesentencesreremored, the
averagepairwise valueis 0.79.Whensentences
with uncertaintyjudgmentO or 1 areremaoved(on
average30% of the sentences)he averagepair
wise is0.88.

4 An Annotation Schemefor Private
States

The annotationschemedescribedn this section
is more detailedand comprehensie the previ-
ous onesfor subjective language. In (Wiebe et
al., 1999), summary subjectve/objectve judg-
mentswere performedat the sentencdevel. For
this work, annotatorsare askedto mark within
eachsentencéheword spanghatindicatespeech
eventsor that are expressionsof private states.
For every spanthatanannotatommarks,thereare
a numberof attributesthe annotatormay setto
characterizéheannotation.

The annotationschemehas two main com-
ponents. The rst is an annotationtype for
explicitly-mentioned private statesand speech
events. The seconds an annotatiortype for ex-
pressive subjective elements.Tablel lists the at-
tributesthat may be assignedo thesetwo types
of annotationsln addition,thereis anannotation

Explicit privatestates/speedavents
nested-source
onlyfactive: yes,no
overall-strengthlow, mediumhigh, extreme
on-strengthneutml, low, mediumhigh, extreme
attitude-type positive negative both (exploratory)
attitude-tovard (exploratory)
is-implicit
minor

Expressie subjectve elements
nested-source
strengthlow, mediumhigh, extreme
attitude-type positive negative,other (exploratory)

Table 1: Attributesfor the two main annotation
types.For attributesthattakeon oneof a x edset
of values the setof possiblevaluesaregiven.

type, agent that annotatorsnay useto mark the
nounphrase(if oneexists) of the sourceof a pri-
vatestateor speeclevent.

4.1 Explicitly-mentioned Private Stateand
SpeechEvent Annotations

An important part of the annotationschemeis
representetby the onlyfactiveattribute. This at-
tributeis markedon every privatestateandspeech
eventannotationTheonlyfactiveattributeis used
to indicatewhetherthe sourceof the privatestate
or speechevent is indeed expressingan emo-
tion, opinion or other private state. By de ni-
tion, ary expressiorthatis anexplicit privatestate
(e.g.,“think”, “believe; “hope; “want”) or apri-
vatestatemixed with speeche.g.,“berat€; “ob-
ject; “praise”) is onlyfactive=no On the other
hand,neutral speectevents(e.g.,said; “added;
“told”) maybe eitheronlyfactive=ye®or onlyfac-
tive=no, dependingon their contents. For ex-
ample,the annotationfor “said” in sentencg3)
would be markedonlyfactive=nq but theannota-
tion for “said” in sentencd€4) would be marked
onlyfactive=yegsentence section?).

Notethatevenif onlyfactive=nq the sentence
mayexpresssomethinghenestedsourcebelieves
is factual. Considerthe sentence'John criti-
cizedMary for smoking’ Johnexpressesiprivate
state(his negative evaluationof Mary's smoking).
However, this doesnot meanthat Johndoesnot
believe thatMary smokes.

Like theonlyfactiveattribute thenested-soure
attribute is included on every private stateand
speecheventannotation.The nestedsource(i.e.,



(writer, Foreign Ministry, U.S. StateDept.)) is
typedin by theannotator

Whenanannotatioris markedonlyfactive=ngq
additionalattributesare usedto characterizehe
private state. The oveull-strength attribute is
usedto indicatethe overall strengthof the pri-
vate state (consideringthe explicit private state
or speechevent phraseaswell aseverythingin-
side its scope). It's value may rangefrom low
to extreme. The on-stengthattribute is usedto
measurehe contribution madespeci cally by the
explicit privatestateor speecteventphrase.For
example, the on-stength of “said” is typically
neutral,the on-stengthof “criticize” is typically
medium,andthe on-stengthof “vehementlyde-
nied” is typically high or extreme. (As for all as-
pectsof this annotationscheme the annotators
are askedto makethesejudgmentsin context.)
A speechevent that is onlyfactive=yeshas on-
strength=neutal and no ovemll-strength Thus,
thereis no needto include the ovemll-strength
andon-stengthattributesfor onlyfactive=yesan-
notations.

4.1.1 Implicit SpeechEvent Annotations

Implicit speecheventsposeda problemwhen
we developedthe annotationscheme. Implicit
speeh eventsare speecheventsin the discourse
for whichthereis no explicit speecleventphrase,
and thus no olvious placeto attachthe anno-
tation. For example, most of the writer's sen-
tencesdo not include a phrasesuchas*l say’
Also, direct quotesare not alwaysaccompanied
by discoursgparenthetical¢suchas”, shesaid”).
Our solutionwasto addtheis-implicit attributeto
the annotationtype for private statesandspeech
events,which maythenbe usedto markimplicit
speecheventannotations.

4.1.2 Minor Private Statesand Speech
Events

Dependingon its goals, an application may
needto identify all privatestateandspeectevent
expressiongn adocumentpr it maywantto nd
only thoseopinionsand other private statesthat
aresigni cant andrealin thediscourse By “sig-
ni cant”, we mearnthatasigni cant portionof the
contentsof the private stateor speechevent are
given within the sentencenherethe annotation
is marked. By “real”, we meanthat the private

stateor speecheventis presentedisan existing
event within the domainof discourseg.g.,it is
not hypothetical.We usethe termminor for pri-
vate statesand speecheventsthat are not signif-
icantor not real. Annotatorsmark minor private
stateand speechevent annotationdy including
theminor attribute.

The following sentencesall contain one or
moreminor privatestatesor speechevents(high-
lightedin bold).

(11) Suchwishful thinking risksmak-
ing the US an accomplicein the de-
structionof humanrights. (not signif-
icant)

(12) If theEuropeansvish to in uence
Israelin the political arena...(in a con-
ditional,sonotreal)

(13) “And we are seekinga declara-
tion that the British governmentde-

mandsthatAbbasishouldnotfacetrial

in a military tribunal with the death
penalty’ (notreal,i.e., the declaration
of thedemands just beingsought)

(14) Theof cial did not sayhow mary
prisonerswere on the ight. (not real
becausé¢he sayingeventdid notoccur)

(15)No onewhohasever studiedrealist
political sciencewill nd this surpris-
ing. (notrealsinceaspeci ¢ “surprise”
stateis not referredto; note that the
subjectnounphrasds attributive rather
thanreferential(Donnellan,1966))

4.2 ExpressiveSubjectiveElement
Annotations

As with private state/speeclevent annotations,
the nested-souge attribute is includedon every
expressve subjectie elementannotation.In ad-
dition to markingthe sourceof anexpressionthe
nested-sowreis alsofunctioningasalink. Within
a sentencethe nested-sowe chainstogetherall
the piecesthat togetherindicatethe overall pri-
vatestateof aparticularsource.

In addition to nested-souwrg, the strength at-
tribute is usedto characterizexpressve subjec-
tive elementannotations.The strengthof an ex-
pressve subjectve elementmay rangefrom low
to extreme(seeTablel).



4.3 Exploratory Attrib utes

We are exploring additionalattributesthat allow
an annotatorto further characterizehe type of
attitude being expressedby a private state. An
annotatormay usethe attitude-typeattribute to
markanonlyfactive=ngprivatestate/speecévent
annotationor an expressive subjective element
annotationas positive or nggative. An attitude-
toward attribute may alsobe includedon private
state/speecéventannotationso indicatethe par
ticular targetof anevaluation,emotion,etc.

5 Annotation Study

The data in our study consists of English-
languageversions of foreign news documents
from FBIS, the U.S. ForeignBroadcastinforma-
tion Service. The datais from a variety of publi-
cationsandcountries.To date,252 articleshave
beenannotatedvith the schemedescribedn sec-
tion 4.

To measuragreemendnvariousaspectsf the
annotationscheme threeannotatorqA, M, and
S) independentlyannotatedl3 documentsvith a
total of 210sentencedNoneof theannotatorsire
authorsof this paper Thearticlesarefrom avari-
ety of topicsandwereselectedso that 1/3 of the
sentencearefrom news articlesreportingon ob-
jective topics (objective articles),1/3 of the sen-
tencesarefrom news articlesreportingon opin-
ionatedtopics (“hot-topic” articles), and 1/3 of
thesentencearefrom editorials.

In theinstructionsto the annotatorsye asked
themto ratethe annotatiordif culty of eacharti-
cle on a scalefrom 1 to 3, with 1 beingthe eas-
iestand 3 beingthe mostdif cult. The annota-
tors were not told which articleswere objective
or which articleswere editorials, only that they
werebeinggivena variety of differentarticlesto
annotate.

We hypothesizedhat the editorialswould be
the hardesto annotateandthat the objective ar-
ticles would be the easiest. The ratingsthat the
annotatorsissignedo thearticlessupporthis hy-
pothesis.Theannotatorsatedanaverageof 44%
of the articlesin the studyaseasy(rating 1) and
26%asdif cult (rating3). But, they ratedanav-
erageof 73%o0f the objective articlesaseasyand
89% of the editorialsasdif cult.

It makedntuitivesensdghat“hot-topic” articles
wouldbemoredif cult to annotatehanobjective
articlesandthateditorialswouldbe moredif cult
still. Editorials and “hot-topic” articles contain
mary more expressionf private statesrequir
ing an annotatorto make more judgmentsthan
they wouldfor objective articles.

5.1 Agreementfor ExpressiveSubjective
Element Annotations

For annotationsthat involve marking spansof
text, such as expressie subjective elementan-
notations,it is not unusualfor two annotatorgo
identify the sameexpressionin the text, but to
differ in how they mark the boundarie$. For
example, both annotatorsA andM sav expres-
sive subjectvity in the phrase,'sucha disadwan-
tageousituation’ But, while A markedtheentire
phraseasa single expressie subjectie element,
M markedtheindividualwords,“such” and“dis-
advantageou’.Becausahe annotatorswill iden-
tify a differentnumberof annotationsaswell as
different(but hopefullystronglyoverlapping)sets
of expressionswe needanagreemeninetricthat
canmeasuregreemenbetweersetsof objects.

We usethe metric to measureagreement
for expressve subjectve elementgand later for
privatestate/speecéventannotations).

is adirectionalmeasureof agreementLet

and bethesetsof spansannotatedy anno-
tators and . We computetheagreementf to

as:

Thismeasur®f agreementorrespondso theno-
tion of precisionandrecallasusedo evaluate for
example hamecdentityrecognition.The

metric correspondso therecallif is the gold-
standar@énd thesystemandto precision|jf they
arereversed.

In the210sentencem theannotatiorstudy the
annotatord, M, andS respectrely marked311,
352 and 249 expressve subjectie elements.Ta-
ble 2 shavsthe pairwiseagreementor thesesets
of annotationsFor example,M agreeswith 76%
of the expressve subjectve elementanarkedby

“In the codinginstructionswe did not attemptto de ne
rulesto try to enforceboundaryagreement.



motherof terrorism

indulgingin blood-shedandtheir lunaticism

if theworld hasto rid itself from this menacethe perpetratoracrosshe borderhadto be dealtwith rmly

ultimatelythe demonthey have rearedwill eatup theirown vitals

Table3: Extremestrengthexpressve subjectie elements

average
A M 0.76 0.72
A S 0.68 0.81
M S 0.59 0.74
0.72

Table2: InterannotatorAgreement:Expressie
subjectve elements

A, and A agreeswith 72% of the expressie
subjectie elementsmarkedby M. The average
agreemenin Table?2 is thearithmeticmeanof all
Six

We hypothesizedhat the strongerthe expres-
sion of subjectvity, the morelikely the annota-
torsareto agree.To testthis hypothesisywe mea-
sureagreementor the expressve subjectve ele-
mentsratedwith a strengthof mediumor higher
by at leastone annotator This excludeson av-
erage29% of the expressve subjective elements.
The average pairwise agreementrisesto 0.80.
When measuringagreementfor the expressie
subjectieelementsatedhighor extreme thisex-
cludesan average65% of expressve subjective
elementsandthe averagepairwiseagreemenin-
creaseso 0.88. Thus,annotatoraremorelikely
to agreewhen the expressionof subjectvity is
strong.Table3 givesexamplesof expressve sub-
jective elementghat at leastone annotatorrated
asextreme.

5.2 Agreementfor Private State/Speech
Event Annotations

For privatestateandspeecleventannotationsye
againuse  to measureagreemenbetweerthe
setsof expressionddenti ed by eachannotator
The threeannotatorsA, M, and S, respectiely
marked338,285,and315explicit expression®f
private statesandspeechevents. Implicit speech
eventsfor thewriter of courseareexcluded.Table
4 shaws the pairwiseagreementor thesesetsof
annotations.

The averagepairwise agreementfor explicit
privatestateandspeecleventexpressionss 0.82,

average
A M 0.75 0.91
A S 0.80 0.85
M S 0.86 0.75
0.82

Table4: InterannotatorAgreement: Explicitly-
mentionedorivatestatesandspeechevents

which indicatesthat they are easierto annotate
thanexpressve subjective elements.

5.3 Agreementfor Attrib utes

In this sectionwe focusontheannotatorsagree-
ment for judgmentsthat re ect whetheror not
an opinion, emotion, sentiment,speculation,or
other private stateis being expressed. We con-
siderthesegjudgmentdgo beat the coreof thean-
notationscheme.Two attributes,onlyfactiveand
on-stiength carry information about whethera
privatestateis beingexpressed.

For onlyfactivejudgments,we measurepair
wise agreemenbetweenannotatorsfor the set
of privatestateandspeecheventannotationghat
both annotatorsdenti ed. Becausewne are now
measuringagreementver thesamesetof objects
for eachannotatorwe useKappa( ) to capture
how well theannotatoragree.

Table5 shavsthe contingeng tablefor the on-
lyfactivejudgmentanadeby annotatorg\ andM.
TheKappascoredor all annotatopairsaregiven
in Table7. For their onlyfactivejudgmentsi,.e.,
whetheror not an opinion or other private state
is being expressedthe annotatordhave an aver
agepairwiseKappaof 0.81.UnderKrippendorfs
scale(Krippendorf,1980),this allowsfor de nite
conclusions.

With mary judgmentghatcharacterizeatural
language one would expectthat thereare clear
casesaswell asborderlinecasesywhichwould be
moredif cult to judge. The agreemenstudyin-
dicateghatthisis certainlytruefor privatestates.
In termsof our annotationsye de ne anexplicit
private state or speechevent to be borderline-



Table5: A & M: Agreemenfor onlyfactivejudg-
ments

Table6: A & M: Agreemenfor onlyfactivejudg-
ments borderline-onlyfactvecasesemoved

onlyfactiveif 1) atleastoneannotatomarkedthe
expressiononlyfactive=nq and 2) neitheranno-
tator characterizedan ovell-strengthas being
greaterthanlow. In Table 6 we give the contin-
geng tablefor the onlyfactivejudgmentsmade
by annotatorsA and M, excluding borderline-
onlyfactiveexpressionsNotethatremaoving such
expressiongemoves agreementas well asdis-
agreements. Borderline-onlyfactiveexpressions
on average compriseonly 10% of the private
state/speeclevent annotations. When they are
removed, the averagepairwise Kappaclimbs to
0.89.

In addition to the onlyfactive judgment, us-
ing on-stengthwe can measureif the annota-
tors agreeasto whetheran explicit private state
or speechevent phraseby itself expressesa pri-
vate state. Speci cally, we measuref the an-
notatorsagreethat an expressionis neutral,i.e.,
doesnotindicatea privatestate.Recallthatonly-
factive=yesannotationsareon-stiength=neutal.
Implicit annotationsare excludedwhen measu
ing on-stengthagreement.

The pairwise agreementesultsfor the anno-
tators' on-stength neutral judgmentsare given
in Table 8. For on-stengthneutraljudgments,
annotatorshave an average pairwise Kappa of

All Expressions BorderlineRemaoved
agree agree % removed
A&M [ 084 091 0.94 0.96 10
A&S | 084 092 0.90 0.95 8
M&S | 0.74 0.87 0.84 0.92 12

Table 7: Pairwise Kappascoresandoverall per
centagreementior onlyfactiveudgments

All Expressions BorderlineRemaved
agree agree %removed
A&M [ 081 0091 0.93 0.97 22
A&S | 0.74 0.87 0.92 0.96 17
M&S | 0.67 0.83 0.90 0.95 18

Table 8: Pairwise Kappascoresandoverall per
centagreementfor on-stiengthneutraljudgments

0.74. As with the onlyfactivejudgments there
areclearlyborderlinecasesWe de ne anexpres-
sionto be borderline-lowif 1) atleastoneanno-
tator markedthe expressiononlyfactive=nq and
2) neitherannotatorcharacterize@n on-stength
asbeinggreaterthanlow. Whenborderline-low
expressionsareremored, the pairwiseKappain-

crease$o 0.92.

5.4 Agreementfor Sentences

To compareour resultsto thoseof earlier work

that evaluatedthe agreementof sentence-beel

subjectvity annotationgWiebeet al., 1999),we

de ne sentence-kel classi cationsin terms of

our lower-level annotationssfollows. First, we

excludeexplicit privatestate/speecéventexpres-
sionsthattheannotatoragreeareminor. Then,if

anannotatomarkedoneor moreonlyfactive=no
expressiongn the sentencewe considerthe an-
notatorto have judgedthe sentencéo be subjec-
tive. Otherwisewe considetheannotatoto have

judgedthe sentencéo be objectie.

The pairwise agreementesultsfor thesede-
rived sentence-kel annotationsaregivenin Ta-
ble 9. The averagepairwiseKappafor sentence-
level agreemenis 0.77,8 pointshigherthanthe
sentence-kel agreementeportedin (Wiebe et
al., 1999). Our new resultssuggesthat adding
detailto the annotatiortaskcancanhelpannota-
tors performmorereliably. Note thatthe agree-
mentis lowerthanthatfor onlyfactivejudgments
(Table7) becausexplicit private-stat@andspeech
event expressionsiponwhich the annotatorglid
notagreearenow included.

As with theonlyfactiveandon-stengthneutral
judgmentsyve againtestagreemenivhenborder
line casesaareremored. We de ne a sentenceo
be borderlineif 1) atleastoneannotatormarked
at least one expressiononlyfactive=nq and 2)
neitherannotatormarkedan oveull-strengthat-
tribute asbeinggreaterthanlow. Whenborder-



All Sentences BorderlineRemawed
agree agree % removed
A&M [ 075 0.89 | 0.87 0.95 11
A&S | 084 094 | 092 0.97 8
M&S | 072 0.88 | 0.83 0.93 13

Table9: Pairwise Kappascoresandoverall per
centagreementor derived sentence-kel judg-
ments

line sentenceareremoved,theaverageKappain-
crease$o 0.89.

6 Conclusions

In this paperwe presentec detailedschemeor
theannotatiorof opinionsandotherprivatestates
in the news andotherdiscourse.For the aspects
of this annotationschemethat indicate whether
a privatestateis expressedpur threeannotators
have strongpairwiseagreementasmeasuredy
Cohens Kappa.

Oneinterestingareaexploredin this paperis
the effect of borderlinecaseson inter-annotator
agreement. We createda number of objec-
tive de nitions of borderlinecasespasedon the
strengthdndicatedby the annotatorsandfound
that remwving theseborderlinecasesalwaysre-
sultsin high agreemenvalues. This shows that
theannotatoragreestronglyaboutwhich arethe
clearcase®f subjectvity.

We have alsoshown thatlower-level subjectv-
ity annotationssuchasthosepresentedh thispa-
per, may be usedto producehigherlevel subjec-
tive sentenca&nnotationsln currentresearchye
areusingthesehigherlevel annotationdo evalu-
atesubjectie sentencelassi ers,whichwe hope
will beusefulfor enhancingaturallanguagepro-
cessingapplicationssuchasinformation extrac-
tion, summarizationandquestioransweringys-
tems.

Therearecharacteristicef privatestateexpres-
sionsnot yet includedin our schemeahatwould
be usefulfor NLP applications. We believe the
schemds extendableandhopethatothergroups
will build onit.
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Figurel: Exampleof annotationsn GATE

A SampleAnnotations

Thefollowingis the rst sentencérom anarticle
aboutthe2002presidentiaklectionin Zimbabwe.
The article appearecbn March 15, 2002 in the
newspaperDawn

Westerncountrieswere left frustrated
and impotent after Robert Mugabe
formally declaredthat he had over
whelminglywonZimbabwespresiden-
tial election.

Thereare three private state/speeckvent an-
notationsand one expressie subjectie element
annotationin this sentence. The annotations,
includingtheir attributes arelisted below:

SpeechEvent: implicit
nested-source (writer)
onlyfactive=yes

Private State wereleft frustrated
nested-source (writer, Westerncountries)
onlyfactive=no
overall-strength= medium
on-strength= medium

SpeechEvent: formally declared:
nested-source (writer, Mugabe)
onlyfactive = no
overall-strength= medium
on-strength= neutral

Expressive Subjective Element overwhelm-
ingly:

nested-source (writer, Mugabe)

strength= medium

Figure 1 shovs how these annotations
appearinside the GATE annotationtool. Ad-
ditional annotated examples can be found
with the on-line GATE annotation instruc-
tions, http://www.cs.pittedu/mpga/pinion-
annotations/ga&tinstuctiors.



