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Abstract

In this papemwe presentidetailedscheme
for annotatingexpressionsof opinions,
beliefs,emotions,sentimentand specula-
tion (privatestates)n the news andother
discourse. We explore inter-annotator
agreementfor individual private state
expressions,and showv that these low-
level annotationsare useful for produc-
ing highekrlevel subjectve sentencanno-
tations.

1 Intr oduction

In this paperwe presenta detailedschemefor an-
notatingexpression®f opinions,beliefs,emotions,
sentiment,speculationand other private statesin
newspaperarticles. Private stateis a generalterm
thatcoversmentalandemotionalstateswhich can-
not be directly obsened or veri ed (Quirk et al.,
1985). For example,we can obsene evidenceof
someoneelse being happy but we cannotdirectly
obsere their happinessin naturallanguageppin-
ions,emotionsandotherprivatestatesareexpressed
using subjectve language(Ban eld, 1982; Wiebe,
1994).

Articles in the news are composecdf a mixture
of factualand subjective material. Writers of edi-
torialsfrequentlyincludefactsto supportheir argu-
mentsandnewsreportoftenmix sggmentpresent-
ing objective factswith segmentspresentingopin-
ions and verbal reactions(van Dijk, 1988). How-
ever, naturallanguageprocessingapplicationsthat
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retrieve or extract information from or that sum-
marize or answerquestionsaboutnewns and other
discoursehave focusedprimarily on factualinfor-
mation and thus could bene t from knowledge of
subjectielanguage Traditionalinformationextrac-
tion andinformationretrieval systemsouldlearnto
concentrateon objectively presentedactual infor-
mation. Questionansweringsystemscould identify
whenananswelis speculatieratherthancertain.In
addition,knowledgeof how opinionsandotherpri-
vatestatesarerealizedn text woulddirectly support
new tasks suchasopinion-orientednformationex-
traction(Cardieet al., 2003). The ability to extract
opinionswhenthey appeain documentsvouldben-
e t multi-documensummarizatiorsystemseeking
to summarizedifferent opinions and perspecties,
aswell asmulti-perspectie question-answeringys-
temstrying to answeropinion-basedjuestions.
The annotationschemewe presentin this pa-
per was developedas part of a U.S. government-
sponsoredproject (ARDA AQUAINT NRRC) to
investigate multiple perspecties in question an-
swering (Wiebe et al., 2003). We implemented
the schemein GATEZ2, a General Architecture
for Text Engineering(Cunninghamet al., 2002).
Generalinstructionsfor annotatingopinions and
speci ¢ instructions for downloading and using

1This work was performedin supportof the NortheasiRe-
gional ResearchCenter (NRRC) which is sponsoredby the
AdvancedResearcland DevelopmentActivity in Information
TechnologARDA), aU.S.Governmenentitywhichsponsors
andpromotegesearctof importto theIntelligenceCommunity
whichincludesbutis notlimited tothe CIA, DIA, NSA, NIMA,
andNRO.

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



GATE to performthe annotationsare available at

mentioned or they may be expressedndirectly by

http://www.cs.pittedu/ wiebe/pubs/ardasummer02.the typesof wordsandthe style of languagethata

Theannotatediatawill beavailableto U.S.govern-
ment contractorghis summer We areworking to
resohe copyrightissuesto makeit availableto the
wider researcltommunity

In developingthis annotatiorschemewe hadtwo
goals. The rst wasto develop a representatiofor
opinionsand other private statesthat was built on
work in linguistics and literary theory on subjec-
tivity (pleasesee(Ban eld, 1982; Fludernik,1993;
Wiebe, 1994; Stein and Wright, 1995) for refer
ences). The study of subjectvity in languagefo-
cuseson how private statesare expressedinguis-
tically in context. Our secondgoal was to de-
velopanannotatiorschemehatwould beusefulfor
corpus-basedesearchon subjective languageand
for the developmentof applicationssuchas multi-
perspectie question-answeringystems. The an-
notationschemethat resultedis more detailedand
comprehensi than previous onesfor subjective
language.

Our studyof the annotationproduceday the an-
notationschemegivestwo importantresults. First,
we nd thattrainedannotatorganconsistentlyper
form detailedopinion annotationsvith goodagree-
ment (0.81 Kappa). Secondthe agreementesults
arebetterthanin previoussentence-hel annotation
studies,suggestinghat addingdetail can help the
annotatorperformmorereliably.

In the sectionsthat follow, we rst review how
opinions and other private statesare expressedn
language(section2) and give a brief overvien of
previous work in subjectvity tagging (section3).
We thendescribeour annotatiorschemeor private
stateexpressiongsection4) andgive the resultsof
anannotatiorstudy(section5). We concludewith a
discussiorof our ndings from theannotatiorstudy
andandfuture work (section??). In the appendix,
we give sampleannotation@swell asa snapshoof
theannotationsn GATE.

2 ExpressingPrivate Statesin Text

2.1 Private States,SpeechEvents,and
ExpressiveSubjective Elements

Therearetwo mainwaysthat private statesare ex-
pressedn languagePrivatestateanaybeexplicitly

speakeor writer uses. An exampleof anexplicitly-
mentionedprivate stateis “frustrated” in sentence

(1).

(1) Westerncountrieswere left frustrated
and impotent after Robert Mugabe for-

mally declaredthat he had overwhelm-
ingly won Zimbabwes presidentialelec-
tion.

Although mostoftenverbs,it is interestingto note
that explicit mentionsof private statesmay alsobe
nouns,suchas“concern”in “internationalconcern”
and“will” in “will of thepeopl€’ They mayevenbe
adjectves,suchas“fearful” in “fearful populacé.
The secondway that private statesare generally
expresseds indirectly using expressivesubjective
elementgBan eld, 1982). For example,the private
statedn sentencef) and(3) areexpressecantirely
by thewordsandthe style of languagehatis used.

(2) The time has come, gentlemen,for
Sharonthe assassinto realizethatinjus-
tice cannotlastlong.

(3) “We foresav electoralfraud but not
daylightrobbery’ Tsvangiraisaid.

In (2),althoughthewriter doesnotexplicitly saythat
he hatesSharonhis choiceof wordsclearlydemon-
stratesa negative attitude. In sentencg3), describ-
ing theelectionas“daylightrobbery”clearlyre ects
the angerbeingexperiencedy the speakerTsvan-
girai. As usedin thesesentenceshe phrasesThe
time hascome; “gentlemerd, “the assassii,"“injus-
tice cannotlast long;” “fraud,” and “daylight rob-
bery” areall expressiesubjectiveelementsExpres-
sive subjectve elementsare usedby peopleto ex-
pressheir frustration,angerwonder positive senti-
ment,mirth, etc.,without explicitly statingthatthey
arefrustrated,angry etc. Sarcasmandirony often
involve expressie subjectve elements.

When looking for opinions and other private
statesin text, an annotatormust considerspeech
eventsaswell asexplicitly-mentionedprivatestates.
In this work, we use speeb eventto referto ary
event of speakingor writing. However, the mere



presenceof a speechevent doesnot indicatea pri-
vatestate. Both sentence$3) above and(4) below
containspeecteventsindicatedby “said” As men-
tionedpreviously, sentencé3) is opinionatedwhile
in (4) theinformationis presente@sfactual.

(4) Medical DepartmentheadDr Hamid
Saeedsaid the patients blood had been
sentto the Institutefor Virology in Johan-
neslurg for analysis.

For speechterms suchas “said; “added;, “told,”
“announcé,and“report; anannotatodeterminesf
thereis a privatestatemainly by looking insidethe
scopeof the speechterm for expressie subjective
elements.

Occasionallywe also nd private statesthat are
expressedvy direct physicalactions. We call such
actionsprivate stateactions Examplesare booing
someonesighingheavily, shakingones st angrily,
waving oneshanddismissiely, andfrowning. “Ap-
plauding”in sentencéb) is anexampleof apositive-
evaluative privatestateaction.

(5) As the long line of would-be vot-
ers marchedin, those near the front of
thequeuebegganto spontaneouslgpplaud
thosewho werefar behindthem.

2.2 NestedSources

An important aspectof a private state or speech
event is its source. The sourceof a speechevent
is thespeakeor writer. The sourceof a privatestate
is the experiencerof the privatestate,i.e., the per
sonwhoseopinion or emotionis being expressed.
Obviously, the writer of an article is a source,be-
causehewrote the sentencesomposinghearticle,
but the writer may also write aboutother peoples
privatestatesandspeeclevents leadingto multiple
sourcesn a singlesentence.For example,eachof
thefollowing sentenceblastwo sourcesthewriter
(becausdne wrotethe sentencesiand Sue(because
sheis the sourceof a speecteventin (6) andof pri-
vatestatedn (7) and(8), namelythinkingandbeing
afraid).

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

Note, however, thatwe don't really know what Sue
saysthinksor feels. All we know is whatthewriter
tellsus. Sentencé6), for example,doesnotdirectly
presentSues speechevent but ratherSues speech
eventaccordingo thewriter. Thus,we have a natu-
ral nestingof sourcesin a sentence.

The nestingof sourcesmay be quite deepand
comple. For example,considersentencg9).

(9) The Foreign Ministry said Thursday
that it was “surprised,to put it mildly”
by the U.S. StateDepartmens criticism
of Russias humanrights recordand ob-
jectedin particularto the“odious” section
on Chechnya.

Therearethreesourcesn this sentencethe writer,
theForeignMinistry, andtheU.S.StateDepartment.
The writer is the sourceof the overall sentence.
The remaining explicitly mentionedprivate states
andspeecheventsin (9) have the following nested
sources:

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

(writer, ForeignMinistry, ForeignMinistry)
criticism:

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

Expressie subjectve elementsmay also have
nestedsources. In sentenceg?9), “to putit mildly”
and “odious” are expressve subjectie elements,
both with nestedsource(writer, Foreign Ministry).
We might expectthat an expressie subjectie ele-
mentalwayshasthe samenestedsourceasthe im-
mediatelydominatingprivate stateor speechierm.
Although this is the casefor “odious” in (9) (the
nestedsourceof “odious” and “objected” is the
same),it is not the samefor “bigger thanJesus’in
(20):

(20) “It is heresy said Cao. “The
“Shouters'claim they arebiggerthanJe-

Ul

Sus.

The nestedsourceof the subjectiity expressedoy
“bigger thanJesus’is Cao,while the nestedsource



of “claim” is (writer, Cao,Shouters)°’.

3 Previous Work on Subjectivity Tagging

In previous work (Wiebe et al., 1999), a corpus
of sentencesrom the Wall StreetJournalTreebank
Corpus(Marcuset al., 1993) was manually anno-
tated with subjectvity classi cationsby multiple
judges. The judgeswere instructedto classify a
sentencassubjectieif it containedary signi cant
expressionf subjectvity, attributedto eitherthe
writer or someonenentionedn thetext, andto clas-
sify thesentencasobjective,otherwise Thejudges
ratedthe certaintyof theiranswer®nascalefrom 0
to 3.

Agreementn the studywassummarizedn terms
of Cohens Kappa( ) (Cohen,1960), which com-
paresthe total probability of agreemento that ex-
pectedif the taggers'classi cationswere statisti-
cally independeni.e., “chanceagreement”) After
two roundsof taggingby threejudges,an average
pairwise valueof 0.69wasachieved on atestset.
On average the judgesrated15% of the sentences
asvery uncertain(rating 0). Whenthesesentences
areremoved, the averagepairwise valueis 0.79.
When sentencesvith uncertaintyjudgmentO or 1
areremoved (on average30% of the sentences}he
averagepairwise is0.88.

4 An Annotation Schemeor Private States

The annotationschemedescribedn this sectionis
moredetailedandcomprehensk the previousones
for subjective language. In (Wiebe et al., 1999),
summarysubjectve/objectve judgmentswere per
formed at the sentencdevel. For this work, anno-
tatorsare askedto mark within eachsentencehe
word spansthat indicate speecheventsor that are
expression®f privatestates.For every spanthatan
annotatomarks thereareanumberof attributesthe
annotatomay setto characteriz¢he annotation.
The annotationschemehas two main compo-
nents.The rst is anannotatiortypefor explicitly-
mentionedrivatestatesandspeeclevents. Thesec-
ond is an annotationtype for expressve subjective
elementsTablel liststheattributesthatmaybe as-
signedto thesewo typesof annotationsln addition,

3(10) is anexampleof a dere ratherthande dicto proposi-
tional attitudereport(Rapaport1986).

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

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

Table 1: Attributes for the two main annotation
types.For attributesthattakeon oneof a x edsetof
values the setof possiblevaluesaregiven.

thereis an annotationtype, agent that annotators
may useto markthe nounphrase(if oneexists) of
thesourceof a privatestateor speechevent.

4.1 Explicitly-mentioned Private Stateand
SpeechEvent Annotations

An importantpart of the annotationschemss rep-
resentedy the onlyfactiveattribute. This attribute
is markedon every private stateand speechevent
annotation.Theonlyfactiveattributeis usedto indi-
catewhetherthesourceof theprivatestateor speech
event is indeedexpressingan emotion, opinion or
other private state. By de nition, ary expression
thatis an explicit private state(e.g., “think”, “be-
lieve; “hope; “want”) or a privatestatemixedwith
speeche.g.,"berate, “object; “praise”)is onlyfac-
tive=no. On the otherhand,neutral speechevents
(e.g., “said; “added; “told”) may be either only-
factive=yesor onlyfactive=nq dependingon their
contents.For example,the annotationfor “said” in
sentencd3) would be markedonlyfactive=nq but
the annotationfor “said” in sentencg4) would be
markedonlyfactive=yegsentences section?2).

Note that even if onlyfactive=ng the sentence
mayexpresssomethinghenestedsourcebelievesis
factual. ConsidetthesentencéJohncriticizedMary
for smoking” Johnexpresses privatestate(hisney-
ative evaluationof Mary's smoking). However, this
doesnot meanthat Johndoesnot believe that Mary
smokes.

Like the onlyfactiveattribute, the nested-soure
attribute is included on every private state and
speechevent annotation. The nestedsource(i.e.,



(writer, ForeignMinistry, U.S. StateDept.))is typed
in by theannotator

When an annotationis markedonlyfactive=nq
additionalattributesareusedto characterizé¢he pri-
vate state. The ovemll-strengthattribute is usedto
indicatetheoverall strengthof theprivatestate(con-
sidering the explicit private stateor speechevent
phraseaswell aseverythinginsideits scope). It's
value may rangefrom low to extreme. The on-
strengthattribute is usedto measurethe contritu-
tion madespeci cally by the explicit privatestateor
speecleventphrase For example theon-stengthof
“said” is typically neutral,the on-stengthof “crit-
icize” is typically medium,and the on-stengthof
“vehementlydenied” is typically high or extreme.
(Asfor all aspect®f thisannotatiorschemethean-
notatorsareaskedio makethesejudgmentsn con-
text.) A speechevent thatis onlyfactive=yeshas
on-stiength=neutal andno oveull-strength Thus,
thereis no needto includethe ovemll-strengthand
on-stiength attributes for onlyfactive=yesannota-
tions.

4.1.1 Implicit SpeechEvent Annotations

Implicit speecleventsposeda problemwhenwe
developedthe annotationscheme. Implicit speeb
eventsarespeecheventsin the discourseor which
thereis no explicit speecheventphraseandthusno
obvious placeto attachthe annotation. For exam-
ple, mostof the writer's sentencesdlo notincludea
phrasesuchas”l say’ Also, directquotesarenotal-
waysaccompaniebly discoursgarentheticalésuch
as", shesaid”). Our solutionwasto add the is-
implicit attribute to the annotationtype for private
statesandspeeclevents,which maythenbeusedto
markimplicit speecleventannotations.

4.1.2 Minor Private Statesand SpeechEvents

Dependingonits goals,an applicationmay need
to identify all privatestateandspeecteventexpres-
sionsin a document,or it may wantto nd only
thoseopinionsandotherprivate statesthat are sig-
ni cant andrealin the discourse.By “signi cant”,
we meanthatasigni cant portionof the contentsof
theprivatestateor speecheventaregivenwithin the
sentencevheretheannotatioris marked.By “real”,
we mearnthattheprivatestateor speecleventis pre-
sentedhsanexisting eventwithin thedomainof dis-

coursege.g.,it is not hypothetical. We usetheterm
minor for private statesand speecheventsthat are
not signi cant or not real. Annotatorsmark minor
privatestateandspeecteventannotation®y includ-
ing theminor attribute.

The following sentencesll containoneor more
minor privatestatesor speectevents(highlightedin
bold).

(11) Suchwishful thinking risks making
theUSanaccomplicén thedestructiorof
humanrights. (not signi cant)

(12)If theEuropeansvishtoin uenceIs-
raelin the political arena... (in a condi-
tional,sonotreal)

(13) “And we are seekinga declaration
thatthe British governmentdemandsthat
Abbasishouldnot facetrial in a military
tribunalwith the deathpenalty’ (notreal,
i.e., thedeclarationof the demands just
beingsought)

(14) The of cial did not say how mary
prisonerswvereonthe ight. (notrealbe-
causdhesayingeventdid notoccur)

(15) No onewho hasever studiedrealist
political sciencewill nd this surprising.
(notrealsinceaspeci ¢ “surprise”stateis
not referredto; notethatthe subjectnoun
phrasds attributive ratherthanreferential
(Donnellan,1966))

4.2 ExpressiveSubjectiveElement Annotations

As with private state/speeckvent annotationsthe
nested-sowre attributeis includedon every expres-
sive subjectie elementannotation. In additionto
marking the sourceof an expression,the nested-
source is also functioning as a link.  Within a
sentencethe nested-soure chainstogetherall the
pieceghattogetherindicatethe overall privatestate
of aparticularsource.

In additionto nested-soure thestrengthattribute
is usedto characterizexpressie subjectve element
annotations.The strengthof an expressie subjec-
tive elementmay rangefrom low to extreme (see
Tablel).



4.3 Exploratory Attrib utes

We areexploring additionalattributesthat allow an

annotatoto furthercharacterizeéhe type of attitude
being expressedby a private state. An annotator
may usethe attitude-typeattribute to mark an only-

factive=noprivate state/speeckvent annotationor

an expressve subjectve elementannotatioraspos-
itive or nggative. An attitude-towad attribute may

alsobeincludedon privatestate/speecaventanno-
tationsto indicatethe particulartarget of anevalua-
tion, emotion,etc.

5 Annotation Study

The datain our studyconsistsof English-language
versionsof foreignnews documentgrom FBIS, the
U.S. Foreign Broadcastnformation Service. The
datais from avariety of publicationsandcountries.
To date, 252 articleshave beenannotatedwvith the
schemalescribedn sectiord.

To measureagreemenbn variousaspectof the
annotationschemethreeannotatorgA, M, andS)
independentlyannotated.3 documentswith a total
of 210sentencedNoneof theannotatorsireauthors
of this paper The articlesarefrom a variety of top-
icsandwereselectedsothat1/3 of thesentenceare
from newsarticlesreportingon objective topics(ob-
jective articles),1/3 of the sentencearefrom news
articlesreportingon opinionatedopics(“hot-topic”
articles),and1/3of thesentencearefrom editorials.

In the instructionsto the annotatorswe asked
themto rate the annotationdif culty of eacharti-
cle on a scalefrom 1 to 3, with 1 beingthe easiest
and3 beingthe mostdif cult. Theannotatorsvere
nottold which articleswereobjective or which arti-
cleswereeditorials,only thatthey werebeinggiven
avarietyof differentarticlesto annotate.

We hypothesizedhatthe editorialswould be the
hardestto annotateand that the objective articles
would bethe easiestTheratingsthattheannotators
assignedo thearticlessupportthis hypothesisThe
annotatorgated an averageof 44% of the articles
in the studyaseasy(rating 1) and 26% asdif cult
(rating 3). But, they ratedanaverageof 73% of the
objective articlesaseasy and89% of the editorials
asdif cult.

It makesintuitive sensethat “hot-topic” articles
would be more dif cult to annotatethan objec-

tive articlesand that editorialswould be more dif-

cult still. Editorialsand“hot-topic” articlescon-
tainmary moreexpression®f privatestatesrequir
ing anannotatoto makemorejudgmentghanthey
would for objective articles.

5.1 Agreementfor ExpressiveSubjective
Element Annotations

For annotationghat involve marking spansof text,
suchas expressve subjective elementannotations,
it is not unusualfor two annotatordo identify the
sameexpressionin the text, but to differ in how
they mark the boundarieé. For example,both an-
notatorsA and M sav expressie subjectvity in
the phrase,'sucha disadwantageousituation’ But,
while A markedthe entirephraseasa singleexpres-
sive subjectve element,M markedthe individual
words, “such” and “disadvantageous.Becausehe
annotatorsvill identify a differentnumberof anno-
tations,aswell asdifferent(but hopefully strongly
overlapping)setsof expressionsywe needanagree-
ment metric that can measureagreemenbetween
setsof objects.

We usethe metricto measureagreementor
expressve subjective elementgandlaterfor private
state/speecéventannotations).

is adirectionalmeasuref agreementLet
and bethe setsof spansannotatedy annotators
and . We computetheagreemendf to as:

This measureof agreementorrespondgo the no-
tion of precisionandrecall asusedto evaluate,for
example,namedentity recognition. The

metric correspondgo the recall if  is the gold-
standardand the system,andto precision,if they
arereversed.

In the 210 sentence# the annotationstudy the
annotatorsA, M, and S respectrely marked311,
352 and 249 expressve subjectve elements. Ta-
ble 2 shaws the pairwiseagreemenfor thesesets
of annotations. For example, M agreeswith 76%
of the expressve subjectve elementanarkedby A,
andA agreewith 72% of the expressie subjective

“In thecodinginstructionsyve did notattempto de ne rules
to try to enforceboundaryagreement.



motherof terrorism

indulgingin blood-shedandtheir lunaticism

if theworld hasto rid itself from this menacethe perpetratoraicrosgheborderhadto bedealtwith rmly

ultimatelythe demonthey have rearedwill eatup their own vitals

Table3: Extremestrengthexpressie subjectve elements

average
A M 0.76 0.72
A S 0.68 0.81
M S 0.59 0.74
0.72
Table 2: InterannotatorAgreement: Expressie

subjectve elements

elementamarkedby M. The averageagreementin
Table2 is thearithmeticmeanof all six

We hypothesizedhatthe strongerthe expression
of subjectvity, the morelikely theannotatorsareto
agree. To testthis hypothesiswe measureagree-
ment for the expressve subjective elementsrated
with a strengthof mediumor higherby at leastone
annotator This excludeson average29% of the ex-
pressve subjectve elements.The averagepairwise
agreementisesto 0.80. Whenmeasuringagreement
for the expressie subjectve elementgatedhigh or
extreme this excludesanaverages5%of expressie
subjectie elementsandtheaveragepairwiseagree-
mentincreasedo 0.88. Thus, annotatorsare more
likely to agreewhenthe expressionof subjectvity
is strong.Table3 givesexamplesof expressve sub-
jective elementghat at leastone annotatoratedas
extreme.

5.2 Agreementfor Private State/Speeclevent
Annotations

For private stateand speechevent annotationsywe
againuse to measureagreemenbetweenthe
setsof expressionsdenti ed by eachannotatorThe
threeannotatorsA, M, andS, respectiely marked
338, 285, and 315 explicit expressionsof private
statesandspeechevents. Implicit speecheventsfor
thewriter of courseareexcluded.Table4 shavsthe
pairwiseagreementor thesesetsof annotations.

The averagepairwiseagreemenfor explicit pri-
vate state and speechevent expressionsis 0.82,
whichindicateghatthey areeasierto annotatehan
expressve subjectie elements.

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

Table 4: InterannotatorAgreement: Explicitly-
mentionedprivatestatesandspeechevents

5.3 Agreementfor Attrib utes

In this section,we focuson the annotatorsagree-
mentfor judgmentsthat re ect whetheror not an
opinion, emotion, sentiment,speculation,or other
privatestateis beingexpressed.We considerthese
judgmentgo beatthecoreof theannotatiorscheme.
Two attributes onlyfactiveandon-stength carryin-
formationaboutwhethera privatestateis beingex-
pressed.

For onlyfactivejudgmentswe measurepairwise
agreemenbetweerannotatorgor the setof private
stateand speechevent annotationghat both anno-
tatorsidenti ed. Becausewe are now measuring
agreementver the samesetof objectsfor eachan-
notator we useKappa( ) to capturehow well the
annotatorsagree.

Table5 shavs the contingeng tablefor the only-
factivejudgmentanadeby annotatoré\ andM. The
Kappascoredor all annotatoipairsaregivenin Ta-
ble 7. For their onlyfactivejudgmentsj.e., whether
or not an opinion or otherprivate stateis beingex-
pressed,the annotatorshave an averagepairwise
Kappaof 0.81. Under Krippendorfs scale(Krip-
pendorf,1980),this allowsfor de nite conclusions.

With mary judgmentsthat characterizenatural
languagepnewouldexpectthatthereareclearcases
aswell asborderlinecaseswhich would be more
dif cult tojudge.Theagreemenstudyindicateghat
this is certainlytrue for private states. In termsof
our annotationswe de ne an explicit private state
or speechevent to be borderline-onlyfactiveif 1)
at leastone annotatormarkedthe expressiononly-
factive=nq and 2) neitherannotatorcharacterized



Table5: A & M: Agreementfor onlyfactivejudg-
ments

Table6: A & M: Agreementfor onlyfactivejudg-
ments borderline-onlyfactiveasesemoved

an ovemll-strength as being greaterthan low. In
Table 6 we give the contingeng table for the on-
lyfactive judgmentsmadeby annotatorsA and M,
excluding borderline-onlyfacive expressions.Note
thatremaving suchexpressionsemosesagreements
as well as disagreements. Borderline-onlyfactive
expressionson averagecompriseonly 10% of the
private state/speeckvent annotations.When they
areremored, the averagepairwiseKappaclimbsto
0.89.

In additionto the onlyfactivejudgment,usingon-
strengthwe canmeasurdf the annotatorsagreeas
to whetheran explicit private stateor speechevent
phraseby itself expresses private state. Speci -
cally, we measuref theannotatoragreethatanex-
pressionis neutral,i.e., doesnot indicatea private
state. Recall that onlyfactive=yesannotationsare
on-stiength=neutal. Implicit annotationsare ex-
cludedwhenmeasuringn-stengthagreement.

Thepairwiseagreementesultsfor theannotators'
on-stiengthneutraljudgmentsare givenin Table 8.
For on-stengthneutraljudgments annotatorshave
an averagepairwise Kappaof 0.74. As with the
onlyfactivejudgments thereare clearly borderline
cases. We de ne an expressionto be borderline-

All Expressions BorderlineRemaved
agree agree %removed
A&M [ 084 0091 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

Table7: Pairwise Kappascoresandoverall percent
agreementor onlyfactivejudgments

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

Table8: Pairwise Kappascoresandoverall percent
agreementfor on-stengthneutraljudgments

low if 1) atleastone annotatormarkedthe expres-
sion onlyfactive=nqg and 2) neitherannotatorchar

acterizedan on-stengthasbeing greaterthan low.

Whenborderline-lowexpressionsareremored, the
pairwiseKappaincreaseso 0.92.

5.4 Agreementfor Sentences

To compareour resultsto thoseof earlierwork that
evaluatedthe agreemenbf sentence-hel subjec-
tivity annotationgWiebe et al., 1999), we de ne
sentence-kel classi cationsin termsof our lower-
level annotationsasfollows. First, we exclude ex-
plicit privatestate/speeclventexpressionghatthe
annotatorsagreeare minor. Then, if an annota-
tor markedoneor moreonlyfactive=noexpressions
in the sentencewe considerthe annotatorto have
judgedthe sentencéo be subjectie. Otherwisewe
considerthe annotatorto have judgedthe sentence
to beobjective.

The pairwiseagreementesultsfor thesederived
sentence-kel annotationgregivenin Table9. The
averagepairwise Kappafor sentence-lel agree-
mentis 0.77,8 pointshigherthanthe sentence-heel
agreementeportedn (Wiebeetal., 1999).Our new
resultssuggesthat addingdetail to the annotation
taskcancanhelp annotatorperformmorereliably.
Notethatthe agreemenis lower thanthatfor only-
factivejudgmentgTable7) becausexplicit private-
stateand speechevent expressionsuponwhich the
annotatorslid notagreearenow included.

As with the onlyfactiveand on-stiength neutral
judgments,we againtest agreementvhen border
line casesareremoved. We de ne a sentenceo be
borderlineif 1) atleastoneannotatomarkedatleast
oneexpressioronlyfactive=ngand?2) neitheranno-
tator markedan ovemll-strengthattribute as being
greaterthanlow. Whenborderlinesentencearere-
moved,the averageKappaincreaseso 0.89.



All Sentences BorderlineRemawed
agree agree % removed
A&M [ 0.75 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 percent
agreemenfor derivedsentence-kel judgments

6 Conclusions

In this paperwe presente@ detailedschemdor the
annotatiorof opinionsandotherprivatestatesn the
news andotherdiscourseFor theaspect®f thisan-
notationschemehatindicatewhethera privatestate
is expressedpur threeannotatorhave strongpair-
wiseagreementasmeasuredy Cohens Kappa.

Oneinterestingareaexploredin this paperis the
effect of borderlinecaseson inter-annotatoragree-
ment. We createda numberof objective de ni-
tions of borderlinecasespasedon the strengthsn-
dicatedby the annotatorsandfound thatremaoving
theseborderlinecasesalwaysresultsin high agree-
mentvalues. This shavs thatthe annotatorsagree
stronglyaboutwhich arethe clearcasef subjec-
tivity.

We have alsoshown thatlower-level subjectvity
annotationssuchas thosepresentedn this paper
may be usedto producehigherlevel subjectve sen-
tenceannotationsin currentresearchye areusing
thesehigherlevel annotationgo evaluatesubjectve
sentenceclassi ers, which we hopewill be useful
for enhancinghaturallanguageprocessingapplica-
tionssuchasinformationextraction,summarization,
andquestionansweringsystems.

Thereare characteristic®f private stateexpres-
sionsnot yet includedin our schemeahatwould be
usefulfor NLP applicationsWe believe thescheme
is extendable andhopethat othergroupswill build
onit.
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A SampleAnnotations

The following is the rst sentencdrom an article
aboutthe 2002 presidentiaklectionin Zimbabwe.
ThearticleappearednMarch15,2002in the news-
paper Dawn



Figurel: Exampleof annotationsn GATE

Westerncountrieswereleft frustratedand
impotent after Robert Mugabe formally
declaredhathe hadoverwhelminglywon
Zimbabwes presidentiaklection.

There are three private state/speectevent an-
notations and one expressive subjectie element
annotationin this sentence. The annotations,
includingtheir attributes arelistedbelow:

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

ExpressiveSubjectiveElement overwhelmingly:
nested-source (writer, Mugabe)
strength= medium

Figure 1 shonvs how these annotations ap-
pear inside the GATE annotationtool. Ad-
ditional annotated examples can be found
with the on-line GATE annotation instruc-
tions, http://www.cs.pitt.eduhpga/omion-
annotations/gateastrictions.



