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Abstract

In thispaperwepresentadetailedscheme
for annotatingexpressionsof opinions,
beliefs,emotions,sentimentandspecula-
tion (privatestates)in thenews andother
discourse. We explore inter-annotator
agreementfor individual private state
expressions,and show that these low-
level annotationsare useful for produc-
ing higher-level subjectivesentenceanno-
tations.

1 Intr oduction

In this paperwe presenta detailedschemefor an-
notatingexpressionsof opinions,beliefs,emotions,
sentiment,speculationand other private statesin
newspaperarticles. Private stateis a generalterm
thatcoversmentalandemotionalstates,which can-
not be directly observed or veri�ed (Quirk et al.,
1985). For example,we can observe evidenceof
someoneelsebeinghappy, but we cannotdirectly
observe their happiness.In naturallanguage,opin-
ions,emotionsandotherprivatestatesareexpressed
usingsubjective language(Ban�eld, 1982; Wiebe,
1994).

Articles in the news arecomposedof a mixture
of factualandsubjective material. Writers of edi-
torialsfrequentlyincludefactsto supporttheirargu-
ments,andnewsreportsoftenmix segmentspresent-
ing objective factswith segmentspresentingopin-
ions and verbal reactions(van Dijk, 1988). How-
ever, natural languageprocessingapplicationsthat

retrieve or extract information from or that sum-
marizeor answerquestionsaboutnews and other
discoursehave focusedprimarily on factual infor-
mation and thus could bene�t from knowledgeof
subjectivelanguage.Traditionalinformationextrac-
tion andinformationretrieval systemscouldlearnto
concentrateon objectively presentedfactual infor-
mation.Questionansweringsystemscould identify
whenanansweris speculativeratherthancertain.In
addition,knowledgeof how opinionsandotherpri-
vatestatesarerealizedin text woulddirectlysupport
new tasks,suchasopinion-orientedinformationex-
traction(Cardieet al., 2003). Theability to extract
opinionswhenthey appearin documentswouldben-
e�t multi-documentsummarizationsystemsseeking
to summarizedifferent opinionsand perspectives,
aswell asmulti-perspectivequestion-answeringsys-
temstrying to answeropinion-basedquestions.

The annotationschemewe presentin this pa-
per was developedas part of a U.S. government-
sponsoredproject (ARDA AQUAINT NRRC)1 to
investigatemultiple perspectives in question an-
swering (Wiebe et al., 2003). We implemented
the scheme in GATE2, a General Architecture
for Text Engineering(Cunninghamet al., 2002).
General instructions for annotatingopinions and
speci�c instructions for downloading and using

1This work wasperformedin supportof theNortheastRe-
gional ResearchCenter (NRRC) which is sponsoredby the
AdvancedResearchandDevelopmentActivity in Information
Technology(ARDA), aU.S.Governmententitywhichsponsors
andpromotesresearchof import to theIntelligenceCommunity
whichincludesbut is not limited to theCIA, DIA, NSA,NIMA,
andNRO.

2GATE is freely availablefrom the University of Shef�eld
athttp://gate.ac.uk.



GATE to perform the annotationsare available at
http://www.cs.pitt.edu/˜wiebe/pubs/ardasummer02.
Theannotateddatawill beavailableto U.S.govern-
ment contractorsthis summer. We areworking to
resolve copyrightissuesto makeit availableto the
wider researchcommunity.

In developingthisannotationscheme,wehadtwo
goals. The�rst wasto developa representationfor
opinionsand otherprivate 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 subjectivity in languagefo-
cuseson how private statesare expressedlinguis-
tically in context. Our secondgoal was to de-
velopanannotationschemethatwouldbeusefulfor
corpus-basedresearchon subjective languageand
for the developmentof applicationssuchasmulti-
perspective question-answeringsystems. The an-
notationschemethat resultedis moredetailedand
comprehensive than previous ones for subjective
language.

Our studyof theannotationsproducedby thean-
notationschemegivestwo importantresults.First,
we �nd thattrainedannotatorscanconsistentlyper-
form detailedopinionannotationswith goodagree-
ment(0.81 Kappa). Second,the agreementresults
arebetterthanin previoussentence-level annotation
studies,suggestingthat addingdetail can help the
annotatorsperformmorereliably.

In the sectionsthat follow, we �rst review how
opinionsand other private statesare expressedin
language(section2) and give a brief overview of
previous work in subjectivity tagging (section3).
We thendescribeour annotationschemefor private
stateexpressions(section4) andgive the resultsof
anannotationstudy(section5). We concludewith a
discussionof our �ndings from theannotationstudy
andandfuturework (section??). In the appendix,
we givesampleannotationsaswell asa snapshotof
theannotationsin GATE.

2 ExpressingPrivate Statesin Text

2.1 Private States,SpeechEvents,and
ExpressiveSubjectiveElements

Therearetwo mainwaysthatprivatestatesareex-
pressedin language.Privatestatesmaybeexplicitly

mentioned,or they may be expressedindirectly by
the typesof wordsandthe styleof languagethat a
speakeror writer uses.An exampleof anexplicitly-
mentionedprivate stateis “frustrated” in sentence
(1).

(1) Westerncountrieswereleft frustrated
and impotent after Robert Mugabe for-
mally declaredthat he had overwhelm-
ingly won Zimbabwe's presidentialelec-
tion.

Although mostoften verbs,it is interestingto note
that explicit mentionsof privatestatesmay alsobe
nouns,suchas“concern”in “internationalconcern”
and“will” in “will of thepeople.” They mayevenbe
adjectives,suchas“fearful” in “fearful populace.”

The secondway that privatestatesaregenerally
expressedis indirectly using expressivesubjective
elements(Ban�eld, 1982).For example,theprivate
statesin sentences(2) and(3) areexpressedentirely
by thewordsandthestyleof languagethatis used.

(2) The time has come, gentlemen,for
Sharon,theassassin,to realizethat injus-
ticecannotlastlong.

(3) “We foresaw electoralfraud but not
daylightrobbery,” Tsvangiraisaid.

In (2),althoughthewriterdoesnotexplicitly saythat
hehatesSharon,hischoiceof wordsclearlydemon-
stratesa negative attitude. In sentence(3), describ-
ing theelectionas“daylight robbery”clearlyre�ects
theangerbeingexperiencedby thespeaker, Tsvan-
girai. As usedin thesesentences,thephrases“The
timehascome,” “gentlemen,” “the assassin,” “injus-
tice cannotlast long,” “fraud,” and “daylight rob-
bery”areall expressivesubjectiveelements.Expres-
sive subjective elementsareusedby peopleto ex-
presstheir frustration,anger, wonder, positivesenti-
ment,mirth, etc.,withoutexplicitly statingthatthey
arefrustrated,angry, etc. Sarcasmandirony often
involveexpressivesubjectiveelements.

When looking for opinions and other private
statesin text, an annotatormust considerspeech
eventsaswell asexplicitly-mentionedprivatestates.
In this work, we usespeech event to refer to any
event of speakingor writing. However, the mere



presenceof a speechevent doesnot indicatea pri-
vatestate.Both sentences(3) above and(4) below
containspeecheventsindicatedby “said.” As men-
tionedpreviously, sentence(3) is opinionated,while
in (4) theinformationis presentedasfactual.

(4) Medical DepartmentheadDr Hamid
Saeedsaid the patient's blood had been
sentto theInstitutefor Virology in Johan-
nesburg for analysis.

For speechterms such as “said,” “added,” “told,”
“announce,” and“report,” anannotatordeterminesif
thereis a privatestatemainly by looking insidethe
scopeof the speechterm for expressive subjective
elements.

Occasionally, we also�nd privatestatesthat are
expressedby directphysicalactions. We call such
actionsprivatestateactions. Examplesarebooing
someone,sighingheavily, shakingones�st angrily,
waving oneshanddismissively, andfrowning. “Ap-
plauding”in sentence(5) isanexampleof apositive-
evaluativeprivatestateaction.

(5) As the long line of would-be vot-
ers marchedin, thosenear the front of
thequeuebeganto spontaneouslyapplaud
thosewhowerefar behindthem.

2.2 NestedSources

An important aspectof a private stateor speech
event is its source. The sourceof a speechevent
is thespeakeror writer. Thesourceof aprivatestate
is the experiencerof the privatestate,i.e., the per-
son whoseopinion or emotionis beingexpressed.
Obviously, the writer of an article is a source,be-
causehewrotethesentencescomposingthearticle,
but the writer may alsowrite aboutother people's
privatestatesandspeechevents,leadingto multiple
sourcesin a singlesentence.For example,eachof
the following sentenceshastwo sources:thewriter
(becausehewrotethesentences),andSue(because
sheis thesourceof a speecheventin (6) andof pri-
vatestatesin (7) and(8), namelythinkingandbeing
afraid).

(6) Suesaid,“The electionwasfair.”
(7) Suethinksthattheelectionwasfair.
(8) Sueis afraidto gooutside.

Note,however, thatwe don't really know whatSue
says,thinksor feels.All weknow is whatthewriter
tellsus.Sentence(6), for example,doesnotdirectly
presentSue's speechevent but ratherSue's speech
eventaccordingto thewriter. Thus,we have a natu-
ral nestingof sourcesin a sentence.

The nestingof sourcesmay be quite deepand
complex. For example,considersentence(9).

(9) The Foreign Ministry said Thursday
that it was “surprised, to put it mildly”
by the U.S. StateDepartment's criticism
of Russia's humanrights recordand ob-
jectedin particularto the“odious” section
onChechnya.

Therearethreesourcesin this sentence:thewriter,
theForeignMinistry, andtheU.S.StateDepartment.
The writer is the sourceof the overall sentence.
The remainingexplicitly 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)

Expressive subjective elementsmay also have
nestedsources.In sentence(9), “to put it mildly”
and “odious” are expressive subjective elements,
both with nestedsource(writer, ForeignMinistry).
We might expect that an expressive subjective ele-
mentalwayshasthe samenestedsourceasthe im-
mediatelydominatingprivatestateor speechterm.
Although this is the casefor “odious” in (9) (the
nestedsourceof “odious” and “objected” is the
same),it is not the samefor “bigger thanJesus”in
(10):

(10) “It is heresy,” said Cao. “The
`Shouters'claim they arebiggerthanJe-
sus.”

The nestedsourceof the subjectivity expressedby
“bigger thanJesus”is Cao,while thenestedsource



of “claim” is (writer, Cao,Shouters).3

3 Previous Work on Subjectivity Tagging

In previous work (Wiebe et al., 1999), a corpus
of sentencesfrom theWall StreetJournalTreebank
Corpus(Marcuset al., 1993) was manuallyanno-
tated with subjectivity classi�cations by multiple
judges. The judgeswere instructedto classify a
sentenceassubjective if it containedany signi�cant
expressionsof subjectivity, attributed to either the
writeror someonementionedin thetext, andto clas-
sify thesentenceasobjective,otherwise.Thejudges
ratedthecertaintyof theiranswersonascalefrom 0
to 3.

Agreementin thestudywassummarizedin terms
of Cohen's Kappa( � ) (Cohen,1960),which com-
paresthe total probability of agreementto that ex-
pectedif the taggers'classi�cationswere statisti-
cally independent(i.e., “chanceagreement”).After
two roundsof taggingby threejudges,an average
pairwise � valueof 0.69wasachievedon a testset.
On average,the judgesrated15% of the sentences
asvery uncertain(rating 0). Whenthesesentences
areremoved, the averagepairwise � valueis 0.79.
When sentenceswith uncertaintyjudgment0 or 1
areremoved(on average30%of thesentences),the
averagepairwise� is 0.88.

4 An Annotation Schemefor Private States

The annotationschemedescribedin this sectionis
moredetailedandcomprehensive thepreviousones
for subjective language. In (Wiebe et al., 1999),
summarysubjective/objective judgmentswereper-
formedat the sentencelevel. For this work, anno-
tatorsare askedto mark within eachsentencethe
word spansthat indicatespeecheventsor that are
expressionsof privatestates.For every spanthatan
annotatormarks,thereareanumberof attributesthe
annotatormaysetto characterizetheannotation.

The annotationschemehas two main compo-
nents.The�rst is anannotationtypefor explicitly-
mentionedprivatestatesandspeechevents.Thesec-
ond is an annotationtype for expressive subjective
elements.Table1 lists theattributesthatmaybeas-
signedto thesetwotypesof annotations.In addition,

3(10) is anexampleof a dere ratherthandedicto proposi-
tionalattitudereport(Rapaport,1986).

Explicit privatestates/speechevents
nested-source
onlyfactive: yes,no
overall-strength:low, medium,high,extreme
on-strength:neutral, low, medium,high,extreme
attitude-type:positive,negative,both(exploratory)
attitude-toward(exploratory)
is-implicit
minor

Expressivesubjectiveelements
nested-source
strength:low, medium,high,extreme
attitude-type:positive,negative,other(exploratory)

Table 1: Attributes for the two main annotation
types.For attributesthattakeononeof a�x edsetof
values,thesetof possiblevaluesaregiven.

there is an annotationtype, agent, that annotators
may useto mark the nounphrase(if oneexists) of
thesourceof a privatestateor speechevent.

4.1 Explicitly-mentioned Private Stateand
SpeechEvent Annotations

An importantpart of the annotationschemeis rep-
resentedby 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, any expression
that is an explicit private state(e.g., “think”, “be-
lieve,” “hope,” “want”) or a privatestatemixedwith
speech(e.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=no, dependingon their
contents.For example,theannotationfor “said” in
sentence(3) would be markedonlyfactive=no, but
the annotationfor “said” in sentence(4) would be
markedonlyfactive=yes(sentencesin section2).

Note that even if onlyfactive=no, the sentence
mayexpresssomethingthenestedsourcebelievesis
factual.Considerthesentence“JohncriticizedMary
for smoking.” Johnexpressesaprivatestate(hisneg-
ative evaluationof Mary's smoking).However, this
doesnot meanthatJohndoesnot believe thatMary
smokes.

Like the onlyfactiveattribute, the nested-source
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=no,
additionalattributesareusedto characterizethepri-
vatestate. The overall-strengthattribute is usedto
indicatetheoverallstrengthof theprivatestate(con-
sidering the explicit private stateor speechevent
phraseaswell aseverythinginside its scope). It' s
value may rangefrom low to extreme. The on-
strengthattribute is usedto measurethe contribu-
tion madespeci�cally by theexplicit privatestateor
speecheventphrase.For example,theon-strengthof
“said” is typically neutral,the on-strengthof “crit-
icize” is typically medium,and the on-strengthof
“vehementlydenied” is typically high or extreme.
(As for all aspectsof thisannotationscheme,thean-
notatorsareaskedto makethesejudgmentsin con-
text.) A speechevent that is onlyfactive=yeshas
on-strength=neutral andno overall-strength. Thus,
thereis no needto includetheoverall-strengthand
on-strength attributes for onlyfactive=yesannota-
tions.

4.1.1 Implicit SpeechEvent Annotations

Implicit speecheventsposeda problemwhenwe
developedthe annotationscheme. Implicit speech
eventsarespeecheventsin thediscoursefor which
thereis noexplicit speecheventphrase,andthusno
obvious placeto attachthe annotation.For exam-
ple, mostof the writer's sentencesdo not includea
phrasesuchas“I say.” Also, directquotesarenotal-
waysaccompaniedby discourseparentheticals(such
as “, shesaid”). Our solution was to add the is-
implicit attribute to the annotationtype for private
statesandspeechevents,whichmaythenbeusedto
markimplicit speecheventannotations.

4.1.2 Minor Private Statesand SpeechEvents

Dependingon its goals,anapplicationmayneed
to identify all privatestateandspeecheventexpres-
sions in a document,or it may want to �nd only
thoseopinionsandotherprivatestatesthat aresig-
ni�cant andreal in thediscourse.By “signi�cant”,
wemeanthatasigni�cant portionof thecontentsof
theprivatestateor speecheventaregivenwithin the
sentencewheretheannotationis marked.By “real”,
wemeanthattheprivatestateor speecheventis pre-
sentedasanexistingeventwithin thedomainof dis-

course,e.g.,it is not hypothetical.We usethe term
minor for privatestatesandspeecheventsthat are
not signi�cant or not real. Annotatorsmark minor
privatestateandspeecheventannotationsby includ-
ing theminorattribute.

The following sentencesall containoneor more
minorprivatestatesor speechevents(highlightedin
bold).

(11) Suchwishful thinking risksmaking
theUSanaccomplicein thedestructionof
humanrights.(not signi�cant)

(12) If theEuropeanswish to in�uence Is-
rael in the political arena... (in a condi-
tional,sonot real)

(13) “And we are seekinga declaration
thattheBritish governmentdemandsthat
Abbasishouldnot facetrial in a military
tribunalwith thedeathpenalty.” (not real,
i.e., the declarationof the demandis just
beingsought)

(14) The of�cial did not say how many
prisonerswereon the �ight. (not realbe-
causethesayingeventdid notoccur)

(15) No onewho hasever studiedrealist
political sciencewill �nd this surprising.
(notrealsinceaspeci�c “surprise”stateis
not referredto; notethat thesubjectnoun
phraseis attributiveratherthanreferential
(Donnellan,1966))

4.2 ExpressiveSubjectiveElementAnnotations

As with privatestate/speechevent annotations,the
nested-sourceattributeis includedon every expres-
sive subjective elementannotation. In addition to
marking the sourceof an expression,the nested-
source is also functioning as a link. Within a
sentence,the nested-source chainstogetherall the
piecesthattogetherindicatetheoverall privatestate
of a particularsource.

In additionto nested-source, thestrengthattribute
is usedto characterizeexpressivesubjectiveelement
annotations.The strengthof an expressive subjec-
tive elementmay rangefrom low to extreme(see
Table1).



4.3 Exploratory Attrib utes

We areexploring additionalattributesthatallow an
annotatorto furthercharacterizethetypeof attitude
being expressedby a private state. An annotator
mayusetheattitude-typeattributeto markanonly-
factive=noprivatestate/speechevent annotationor
anexpressive subjective elementannotationaspos-
itive or negative. An attitude-toward attribute may
alsobeincludedon privatestate/speecheventanno-
tationsto indicatetheparticulartargetof anevalua-
tion, emotion,etc.

5 Annotation Study

The datain our studyconsistsof English-language
versionsof foreignnews documentsfrom FBIS,the
U.S. Foreign BroadcastInformation Service. The
datais from a varietyof publicationsandcountries.
To date,252 articleshave beenannotatedwith the
schemedescribedin section4.

To measureagreementon variousaspectsof the
annotationscheme,threeannotators(A, M, andS)
independentlyannotated13 documentswith a total
of 210sentences.Noneof theannotatorsareauthors
of this paper. Thearticlesarefrom a varietyof top-
icsandwereselectedsothat1/3of thesentencesare
from newsarticlesreportingonobjectivetopics(ob-
jective articles),1/3 of thesentencesarefrom news
articlesreportingon opinionatedtopics(“hot-topic”
articles),and1/3of thesentencesarefromeditorials.

In the instructionsto the annotators,we asked
them to rate the annotationdif�culty of eacharti-
cle on a scalefrom 1 to 3, with 1 beingthe easiest
and3 beingthemostdif�cult. Theannotatorswere
not told whicharticleswereobjectiveor whicharti-
cleswereeditorials,only thatthey werebeinggiven
a varietyof differentarticlesto annotate.

We hypothesizedthat theeditorialswould bethe
hardestto annotateand that the objective articles
wouldbetheeasiest.Theratingsthattheannotators
assignedto thearticlessupportthis hypothesis.The
annotatorsratedan averageof 44% of the articles
in the studyaseasy(rating 1) and26% asdif�cult
(rating3). But, they ratedanaverageof 73%of the
objective articlesaseasy, and89%of theeditorials
asdif�cult.

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

tive articlesand that editorialswould be moredif-
�cult still. Editorialsand“hot-topic” articlescon-
tainmany moreexpressionsof privatestates,requir-
ing anannotatorto makemorejudgmentsthanthey
would for objectivearticles.

5.1 Agreementfor ExpressiveSubjective
ElementAnnotations

For annotationsthat involve markingspansof text,
suchas expressive subjective elementannotations,
it is not unusualfor two annotatorsto identify the
sameexpressionin the text, but to differ in how
they mark the boundaries.4 For example,both an-
notatorsA and M saw expressive subjectivity in
thephrase,“sucha disadvantageoussituation.” But,
while A markedtheentirephraseasasingleexpres-
sive subjective element,M markedthe individual
words,“such” and“disadvantageous.” Becausethe
annotatorswill identify a differentnumberof anno-
tations,aswell asdifferent(but hopefully strongly
overlapping)setsof expressions,we needanagree-
ment metric that can measureagreementbetween
setsof objects.

We usethe ����� metric to measureagreementfor
expressive subjectiveelements(andlaterfor private
state/speecheventannotations).

����� is a directionalmeasureof agreement.Let �

and � be the setsof spansannotatedby annotators
� and � . We computetheagreementof � to � as:

�	����
���
������

�

�����

�

�

�

�

This measureof agreementcorrespondsto the no-
tion of precisionandrecallasusedto evaluate,for
example,namedentity recognition. The ������
���
����

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

In the 210 sentencesin the annotationstudy, the
annotatorsA, M, and S respectively marked311,
352 and 249 expressive subjective elements. Ta-
ble 2 shows the pairwiseagreementfor thesesets
of annotations.For example,M agreeswith 76%
of theexpressive subjective elementsmarkedby A,
andA agreeswith 72%of theexpressive subjective

4In thecodinginstructions,wedidnotattempttode�ne rules
to try to enforceboundaryagreement.



motherof terrorism
if theworld hasto rid itself from this menace,theperpetratorsacrosstheborderhadto bedealtwith �rmly
indulgingin blood-shedandtheir lunaticism
ultimatelythedemonthey haverearedwill eatup theirown vitals

Table3: Extremestrengthexpressivesubjectiveelements

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

0.72

Table 2: Inter-annotatorAgreement: Expressive
subjectiveelements

elementsmarkedby M. The averageagreementin
Table2 is thearithmeticmeanof all six ������� .

We hypothesizedthat thestrongertheexpression
of subjectivity, themorelikely theannotatorsareto
agree. To test this hypothesis,we measureagree-
ment for the expressive subjective elementsrated
with a strengthof mediumor higherby at leastone
annotator. This excludeson average29%of theex-
pressive subjective elements.Theaveragepairwise
agreementrisesto0.80.Whenmeasuringagreement
for theexpressive subjective elementsratedhigh or
extreme,thisexcludesanaverage65%of expressive
subjectiveelements,andtheaveragepairwiseagree-
ment increasesto 0.88. Thus,annotatorsaremore
likely to agreewhenthe expressionof subjectivity
is strong.Table3 givesexamplesof expressivesub-
jective elementsthat at leastoneannotatorratedas
extreme.

5.2 Agreementfor Private State/SpeechEvent
Annotations

For privatestateandspeechevent annotations,we
againuse ����� to measureagreementbetweenthe
setsof expressionsidenti�ed by eachannotator. The
threeannotators,A, M, andS, respectively marked
338, 285, and 315 explicit expressionsof private
statesandspeechevents.Implicit speecheventsfor
thewriter of courseareexcluded.Table4 showsthe
pairwiseagreementfor thesesetsof annotations.

The averagepairwiseagreementfor explicit pri-
vate state and speechevent expressionsis 0.82,
which indicatesthatthey areeasierto annotatethan
expressivesubjectiveelements.

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

0.82

Table 4: Inter-annotatorAgreement: Explicitly-
mentionedprivatestatesandspeechevents

5.3 Agreementfor Attrib utes

In this section,we focuson the annotators'agree-
ment for judgmentsthat re�ect whetheror not an
opinion, emotion,sentiment,speculation,or other
privatestateis beingexpressed.We considerthese
judgmentstobeatthecoreof theannotationscheme.
Two attributes,onlyfactiveandon-strength, carryin-
formationaboutwhethera privatestateis beingex-
pressed.

For onlyfactivejudgments,we measurepairwise
agreementbetweenannotatorsfor thesetof private
stateandspeechevent annotationsthat both anno-
tators identi�ed. Becausewe are now measuring
agreementover thesamesetof objectsfor eachan-
notator, we useKappa( � ) to capturehow well the
annotatorsagree.

Table5 shows thecontingency tablefor theonly-
factivejudgmentsmadeby annotatorsA andM. The
Kappascoresfor all annotatorpairsaregivenin Ta-
ble 7. For their onlyfactivejudgments,i.e., whether
or not anopinionor otherprivatestateis beingex-
pressed,the annotatorshave an averagepairwise
Kappaof 0.81. Under Krippendorf's scale(Krip-
pendorf,1980),thisallowsfor de�nite conclusions.

With many judgmentsthat characterizenatural
language,onewouldexpectthatthereareclearcases
as well as borderlinecases,which would be more
dif�cult to judge.Theagreementstudyindicatesthat
this is certainly true for privatestates. In termsof
our annotations,we de�ne an explicit privatestate
or speechevent to be borderline-onlyfactiveif 1)
at leastoneannotatormarkedthe expressiononly-
factive=no, and 2) neitherannotatorcharacterized
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Table5: A & M: Agreementfor onlyfactivejudg-
ments
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Table6: A & M: Agreementfor onlyfactivejudg-
ments,borderline-onlyfactivecasesremoved

an overall-strengthas being greaterthan low. In
Table 6 we give the contingency table for the on-
lyfactive judgmentsmadeby annotatorsA andM,
excluding borderline-onlyfactive expressions.Note
thatremoving suchexpressionsremovesagreements
as well as disagreements.Borderline-onlyfactive
expressionson averagecompriseonly 10% of the
privatestate/speechevent annotations.Whenthey
areremoved, the averagepairwiseKappaclimbs to
0.89.

In additionto theonlyfactivejudgment,usingon-
strengthwe canmeasureif the annotatorsagreeas
to whetheranexplicit privatestateor speechevent
phraseby itself expressesa privatestate. Speci�-
cally, we measureif theannotatorsagreethatanex-
pressionis neutral,i.e., doesnot indicatea private
state. Recall that onlyfactive=yesannotationsare
on-strength=neutral. Implicit annotationsare ex-
cludedwhenmeasuringon-strengthagreement.

Thepairwiseagreementresultsfor theannotators'
on-strengthneutraljudgmentsaregiven in Table8.
For on-strengthneutraljudgments,annotatorshave
an averagepairwise Kappaof 0.74. As with the
onlyfactivejudgments,thereare clearly borderline
cases. We de�ne an expressionto be borderline-

All Expressions BorderlineRemoved
" agree " agree % removed

A & M 0.84 0.91 0.94 0.96 10
A & S 0.84 0.92 0.90 0.95 8
M & S 0.74 0.87 0.84 0.92 12

Table7: PairwiseKappascoresandoverall percent
agreementfor onlyfactivejudgments

All Expressions BorderlineRemoved
" agree " agree % removed

A & M 0.81 0.91 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: PairwiseKappascoresandoverall percent
agreementfor on-strengthneutraljudgments

low if 1) at leastoneannotatormarkedthe expres-
siononlyfactive=no, and2) neitherannotatorchar-
acterizedan on-strengthasbeinggreaterthan low.
Whenborderline-lowexpressionsareremoved, the
pairwiseKappaincreasesto 0.92.

5.4 Agreementfor Sentences

To compareour resultsto thoseof earlierwork that
evaluatedthe agreementof sentence-level subjec-
tivity annotations(Wiebe et al., 1999), we de�ne
sentence-level classi�cationsin termsof our lower-
level annotationsasfollows. First, we excludeex-
plicit privatestate/speecheventexpressionsthatthe
annotatorsagreeare minor. Then, if an annota-
tor markedoneor moreonlyfactive=noexpressions
in the sentence,we considerthe annotatorto have
judgedthesentenceto besubjective. Otherwise,we
considerthe annotatorto have judgedthe sentence
to beobjective.

Thepairwiseagreementresultsfor thesederived
sentence-level annotationsaregivenin Table9. The
averagepairwise Kappa for sentence-level agree-
mentis 0.77,8 pointshigherthanthesentence-level
agreementreportedin (Wiebeetal.,1999).Ournew
resultssuggestthat addingdetail to the annotation
taskcancanhelpannotatorsperformmorereliably.
Notethat theagreementis lower thanthat for only-
factivejudgments(Table7) becauseexplicit private-
stateandspeechevent expressionsuponwhich the
annotatorsdid not agreearenow included.

As with the onlyfactiveand on-strengthneutral
judgments,we againtest agreementwhen border-
line casesareremoved. We de�ne a sentenceto be
borderlineif 1) atleastoneannotatormarkedatleast
oneexpressiononlyfactive=no, and2) neitheranno-
tator markedan overall-strengthattribute as being
greaterthanlow. Whenborderlinesentencesarere-
moved,theaverageKappaincreasesto 0.89.



All Sentences BorderlineRemoved
" agree " agree % removed

A & M 0.75 0.89 0.87 0.95 11
A & S 0.84 0.94 0.92 0.97 8
M & S 0.72 0.88 0.83 0.93 13

Table9: PairwiseKappascoresandoverall percent
agreementfor derivedsentence-level judgments

6 Conclusions

In thispaper, wepresentedadetailedschemefor the
annotationof opinionsandotherprivatestatesin the
newsandotherdiscourse.For theaspectsof thisan-
notationschemethatindicatewhetheraprivatestate
is expressed,our threeannotatorshave strongpair-
wiseagreement,asmeasuredby Cohen'sKappa.

Oneinterestingareaexploredin this paperis the
effect of borderlinecaseson inter-annotatoragree-
ment. We createda numberof objective de�ni-
tionsof borderlinecases,basedon thestrengthsin-
dicatedby theannotators,andfound that removing
theseborderlinecasesalwaysresultsin high agree-
mentvalues. This shows that the annotatorsagree
stronglyaboutwhich arethe clearcasesof subjec-
tivity.

We have alsoshown that lower-level subjectivity
annotations,suchas thosepresentedin this paper,
maybeusedto producehigher-level subjectivesen-
tenceannotations.In currentresearch,we areusing
thesehigher-level annotationsto evaluatesubjective
sentenceclassi�ers, which we hopewill be useful
for enhancingnaturallanguageprocessingapplica-
tionssuchasinformationextraction,summarization,
andquestionansweringsystems.

Therearecharacteristicsof privatestateexpres-
sionsnot yet includedin our schemethatwould be
usefulfor NLP applications.We believe thescheme
is extendable,andhopethatothergroupswill build
on it.
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A SampleAnnotations

The following is the �rst sentencefrom an article
aboutthe 2002 presidentialelectionin Zimbabwe.
ThearticleappearedonMarch15,2002in thenews-
paper, Dawn.



 

Figure1: Exampleof annotationsin GATE

Westerncountrieswereleft frustratedand
impotent after Robert Mugabe formally
declaredthathehadoverwhelminglywon
Zimbabwe'spresidentialelection.

There are three private state/speechevent an-
notations and one expressive subjective element
annotation in this sentence. The annotations,
includingtheirattributes,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 shows how these annotations ap-
pear inside the GATE annotation tool. Ad-
ditional annotated examples can be found
with the on-line GATE annotation instruc-
tions, http://www.cs.pitt.edu/mpqa/opinion-
annotations/gate-instructions.


