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Abstract

In this paper we present a detailed
schemefor annotatingexpressionsof
opinions,beliefs, emotions,sentiment
and speculation(private states)in the
news andotherdiscourse.We explore
inter-annotatoragreementfor individ-
ual privatestateexpressions,andshow
thattheselow-levelannotationsareuse-
ful for producinghigher-level subjec-
tivesentenceannotations.

1 Intr oduction

In this paperwe presenta detailedschemefor
annotatingexpressionsof opinions,beliefs,emo-
tions, sentiment,speculationand other private
statesin newspaperarticles. Private state is a
generalterm that covers mental and emotional
states,which cannotbedirectly observedor ver-
i�ed (Quirk et al., 1985). For example,we can
observe evidenceof someoneelsebeing happy,
but we cannotdirectly observe their happiness.
In naturallanguage,opinions,emotionsandother
privatestatesareexpressedusingsubjective lan-
guage(Ban�eld, 1982;Wiebe,1994).

Articles in the news are composedof a mix-
ture of factual and subjective material. Writers
of editorials frequently include facts to support
their arguments,andnews reportsoftenmix seg-
mentspresentingobjective facts with segments
presentingopinions and verbal reactions(van
Dijk, 1988). However, natural languagepro-
cessingapplicationsthatretrieve or extract infor-
mation from or that summarizeor answerques-

tions about news and other discoursehave fo-
cusedprimarily on factual informationand thus
could bene�t from knowledgeof subjective lan-
guage.Traditionalinformationextractionandin-
formationretrievalsystemscouldlearnto concen-
trateonobjectivelypresentedfactualinformation.
Questionansweringsystemscouldidentify when
an answeris speculative ratherthan certain. In
addition, knowledgeof how opinionsand other
privatestatesare realizedin text would directly
supportnew tasks,suchas opinion-orientedin-
formation extraction (Cardieet al., 2003). The
ability to extract opinionswhen they appearin
documentswould bene�t multi-documentsum-
marizationsystemsseekingto summarizediffer-
ent opinionsand perspectives,as well asmulti-
perspectivequestion-answeringsystemstrying to
answeropinion-basedquestions.

Theannotationschemewepresentin thispaper
was developed as part of a U.S. government-
sponsoredproject (ARDA AQUAINT NRRC)1

to investigatemultiple perspectives in question
answering(Wiebeet al., 2003).We implemented
the schemein GATE2, a GeneralArchitecture
for Text Engineering(Cunninghamet al., 2002).
Generalinstructionsfor annotatingopinionsand
speci�c instructionsfor downloadingand using
GATE to performtheannotationsareavailableat

1This work wasperformedin supportof the Northeast
Regional ResearchCenter(NRRC) which is sponsoredby
the AdvancedResearchand DevelopmentActivity in In-
formationTechnology(ARDA), a U.S. Governmententity
which sponsorsandpromotesresearchof import to the In-
telligenceCommunitywhich includesbut is not limited to
theCIA, DIA, NSA, NIMA, andNRO.

2GATE is freely available from the University of
Shef�eld at http://gate.ac.uk.



http://www.cs.pitt.edu/̃wiebe/pubs/ardasummer02.
Theannotateddatawill beavailableto U.S.gov-
ernmentcontractorsthissummer. Weareworking
to resolve copyrightissuesto makeit availableto
thewider researchcommunity.

In developingthis annotationscheme,we had
two goals. The �rst was to develop a represen-
tation for opinionsand other private statesthat
wasbuilt on work in linguisticsandliterary the-
ory on subjectivity (pleasesee(Ban�eld, 1982;
Fludernik,1993;Wiebe,1994;SteinandWright,
1995) for references). The study of subjectiv-
ity in languagefocuseson how privatestatesare
expressedlinguistically in context. Our second
goal was to develop an annotationschemethat
would be useful for corpus-basedresearchon
subjective languageand for the developmentof
applicationssuchas multi-perspective question-
answeringsystems.The annotationschemethat
resultedis moredetailedandcomprehensive than
previousonesfor subjectivelanguage.

Our studyof the annotationsproducedby the
annotationschemegives two important results.
First, we �nd that trainedannotatorscanconsis-
tently performdetailedopinion annotationswith
goodagreement(0.81Kappa).Second,theagree-
mentresultsarebetterthanin previoussentence-
level annotationstudies,suggestingthat adding
detail can help the annotatorsperformmore re-
liably.

In thesectionsthatfollow, we �rst review how
opinionsandotherprivatestatesareexpressedin
language(section2) and give a brief overview
of previous work in subjectivity tagging(section
3). We thendescribeour annotationschemefor
privatestateexpressions(section4) andgive the
resultsof an annotationstudy (section5). We
concludewith a discussionof our �ndings from
theannotationstudyandandfuturework (section
??). In theappendix,we givesampleannotations
aswell asasnapshotof theannotationsin GATE.

2 ExpressingPrivate Statesin Text

2.1 Private States,SpeechEvents,and
ExpressiveSubjectiveElements

Thereare two main waysthat privatestatesare
expressedin language.Privatestatesmaybeex-
plicitly mentioned,or they may beexpressedin-

directlyby thetypesof wordsandthestyleof lan-
guagethata speakeror writer uses.An example
of an explicitly-mentionedprivatestateis “frus-
trated”in sentence(1).

(1) Westerncountrieswere left frus-
trated and impotent after Robert
Mugabe formally declared that he
had overwhelminglywon Zimbabwe's
presidentialelection.

Althoughmostoftenverbs,it is interestingtonote
that explicit mentionsof privatestatesmay also
benouns,suchas“concern”in “internationalcon-
cern”and“will” in “will of thepeople.” They may
even be adjectives,suchas “fearful” in “fearful
populace.”

Thesecondwaythatprivatestatesaregenerally
expressedis indirectlyusingexpressivesubjective
elements(Ban�eld, 1982). For example,thepri-
vatestatesin sentences(2) and(3) areexpressed
entirely by the wordsand the style of language
thatis used.

(2) The time hascome,gentlemen,for
Sharon,the assassin,to realizethat in-
justicecannotlastlong.

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

In (2), although the writer does not explicitly
say that he hatesSharon,his choice of words
clearly demonstratesa negative attitude. In sen-
tence(3),describingtheelectionas“daylight rob-
bery” clearlyre�ects theangerbeingexperienced
by thespeaker, Tsvangirai.As usedin thesesen-
tences,thephrases“The timehascome,” “gentle-
men,” “the assassin,” “injusticecannotlastlong,”
“fraud,” and“daylight robbery”areall expressive
subjective elements. Expressive subjective ele-
mentsare usedby peopleto expresstheir frus-
tration,anger, wonder, positive sentiment,mirth,
etc.,without explicitly statingthat they arefrus-
trated,angry, etc. Sarcasmand irony often in-
volveexpressivesubjectiveelements.

When looking for opinionsand other private
statesin text, an annotatormustconsiderspeech
events as well as explicitly-mentioned private
states.In this work, we usespeech eventto refer
to any eventof speakingor writing. However, the



merepresenceof aspeecheventdoesnot indicate
a privatestate.Both sentences(3) above and(4)
below containspeecheventsindicatedby “said.”
As mentionedpreviously, sentence(3) is opinion-
ated,while in (4) the informationis presentedas
factual.

(4) Medical Department head Dr
Hamid Saeedsaid the patient's blood
had been sent to the Institute for
Virology in Johannesburg for analysis.

For speechtermssuchas“said,” “added,” “told,”
“announce,” and “report,” an annotatordeter-
minesif thereis a privatestatemainlyby looking
insidethescopeof thespeechtermfor expressive
subjectiveelements.

Occasionally, we also �nd private statesthat
areexpressedby directphysicalactions.We call
suchactionsprivatestateactions. Examplesare
booing someone,sighing heavily, shakingones
�st angrily, waving oneshanddismissively, and
frowning. “Applauding”in sentence(5) is anex-
ampleof apositive-evaluativeprivatestateaction.

(5) As thelong line of would-bevoters
marchedin, thosenearthe front of the
queuebeganto spontaneouslyapplaud
thosewhowerefar behindthem.

2.2 NestedSources

An importantaspectof a privatestateor speech
event is its source.Thesourceof a speechevent
is the speakeror writer. The sourceof a private
stateis the experiencerof the privatestate,i.e.,
thepersonwhoseopinionor emotionis beingex-
pressed.Obviously, the writer of an article is a
source,becausehe wrote the sentencescompos-
ing thearticle,but thewriter mayalsowrite about
other people's private statesand speechevents,
leadingto multiple sourcesin a singlesentence.
For example,eachof thefollowing sentenceshas
two sources:thewriter (becausehewrotethesen-
tences),andSue(becausesheis the sourceof a
speecheventin (6) andof privatestatesin (7) and
(8), namelythinkingandbeingafraid).

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

Note, however, that we don't really know what
Suesays,thinksor feels.All weknow is whatthe
writer tells us. Sentence(6), for example,does
not directlypresentSue's speecheventbut rather
Sue's speecheventaccordingto thewriter. Thus,
wehaveanaturalnestingof sourcesin asentence.

Thenestingof sourcesmaybequitedeepand
complex. For example,considersentence(9).

(9) TheForeignMinistry saidThursday
that it was“surprised,to put it mildly”
by the U.S. StateDepartment's criti-
cism of Russia's humanrights record
and objectedin particularto the “odi-
ous”sectiononChechnya.

There are three sourcesin this sentence: the
writer, the Foreign Ministry, and the U.S. State
Department.Thewriter is thesourceof theover-
all sentence.Theremainingexplicitly mentioned
private statesand speechevents in (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)

Expressive subjective elementsmay alsohave
nestedsources.In sentence(9), “to put it mildly”
and“odious” areexpressive subjective elements,
both with nestedsource(writer, Foreign Min-
istry). Wemightexpectthatanexpressivesubjec-
tive elementalwayshasthe samenestedsource
as the immediatelydominatingprivate stateor
speechterm. Although this is the casefor “odi-
ous” in (9) (the nestedsourceof “odious” and
“objected”is thesame),it isnotthesamefor “big-
gerthanJesus”in (10):

(10) “It is heresy,” said Cao. “The
`Shouters'claim they are bigger than
Jesus.”

The nestedsourceof the subjectivity expressed
by “bigger thanJesus”is Cao, while the nested
sourceof “claim” is (writer, Cao,Shouters).3

3(10) is anexampleof adereratherthandedictopropo-
sitionalattitudereport(Rapaport,1986).



3 Previous Work on Subjectivity
Tagging

In previouswork (Wiebeetal.,1999),acorpusof
sentencesfrom the Wall StreetJournalTreebank
Corpus(Marcusetal., 1993)wasmanuallyanno-
tatedwith subjectivity classi�cationsby multiple
judges. The judgeswereinstructedto classifya
sentenceassubjective if it containedany signif-
icant expressionsof subjectivity, attributedto ei-
ther thewriter or someonementionedin thetext,
and to classify the sentenceas objective, other-
wise. The judgesratedthe certaintyof their an-
swersona scalefrom 0 to 3.

Agreementin the study was summarizedin
terms of Cohen's Kappa ( � ) (Cohen, 1960),
which comparesthe total probability of agree-
ment to that expectedif the taggers'classi�ca-
tionswerestatisticallyindependent(i.e., “chance
agreement”). After two rounds of tagging by
threejudges,anaveragepairwise � valueof 0.69
wasachievedonatestset.Onaverage,thejudges
rated15%of thesentencesasveryuncertain(rat-
ing 0). Whenthesesentencesare removed, the
averagepairwise� valueis 0.79.Whensentences
with uncertaintyjudgment0 or 1 areremoved(on
average30% of the sentences),the averagepair-
wise � is 0.88.

4 An Annotation Schemefor Private
States

The annotationschemedescribedin this section
is more detailedand comprehensive the previ-
ous onesfor subjective language. In (Wiebe et
al., 1999), summarysubjective/objective judg-
mentswereperformedat thesentencelevel. For
this work, annotatorsare askedto mark within
eachsentencethewordspansthatindicatespeech
events or that are expressionsof private states.
For every spanthatanannotatormarks,thereare
a numberof attributesthe annotatormay set to
characterizetheannotation.

The annotationschemehas two main com-
ponents. The �rst is an annotationtype for
explicitly-mentioned private statesand speech
events. Thesecondis anannotationtype for ex-
pressive subjective elements.Table1 lists theat-
tributesthat may be assignedto thesetwo types
of annotations.In addition,thereis anannotation

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)

Table1: Attributesfor the two main annotation
types.For attributesthattakeononeof a �x edset
of values,thesetof possiblevaluesaregiven.

type,agent, that annotatorsmay useto mark the
nounphrase(if oneexists)of thesourceof a pri-
vatestateor speechevent.

4.1 Explicitly-mentioned Private Stateand
SpeechEvent Annotations

An important part of the annotationschemeis
representedby the onlyfactiveattribute. This at-
tributeismarkedoneveryprivatestateandspeech
eventannotation.Theonlyfactiveattributeis used
to indicatewhetherthesourceof theprivatestate
or speechevent is indeedexpressingan emo-
tion, opinion or other private state. By de�ni-
tion,any expressionthatis anexplicit privatestate
(e.g.,“think”, “believe,” “hope,” “want”) or apri-
vatestatemixedwith speech(e.g.,“berate,” “ob-
ject,” “praise”) is onlyfactive=no. On the other
hand,neutral speechevents(e.g.,“said,” “added,”
“told”) maybeeitheronlyfactive=yesor onlyfac-
tive=no, dependingon their contents. For ex-
ample,the annotationfor “said” in sentence(3)
wouldbemarkedonlyfactive=no, but theannota-
tion for “said” in sentence(4) would be marked
onlyfactive=yes(sentencesin section2).

Note thateven if onlyfactive=no, thesentence
mayexpresssomethingthenestedsourcebelieves
is factual. Considerthe sentence“John criti-
cizedMary for smoking.” Johnexpressesaprivate
state(hisnegativeevaluationof Mary'ssmoking).
However, this doesnot meanthat Johndoesnot
believe thatMary smokes.

Like theonlyfactiveattribute,thenested-source
attribute is included on every private stateand
speecheventannotation.Thenestedsource(i.e.,



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

Whenanannotationis markedonlyfactive=no,
additionalattributesareusedto characterizethe
private state. The overall-strength attribute is
usedto indicate the 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-strengthattribute is usedto
measurethecontributionmadespeci�cally by the
explicit privatestateor speecheventphrase.For
example, the on-strength of “said” is typically
neutral,theon-strengthof “criticize” is typically
medium,andtheon-strengthof “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=neutral andno overall-strength. Thus,
there is no needto include the overall-strength
andon-strengthattributesfor onlyfactive=yesan-
notations.

4.1.1 Implicit SpeechEvent Annotations

Implicit speecheventsposeda problemwhen
we developedthe annotationscheme. Implicit
speech eventsarespeecheventsin the discourse
for whichthereis noexplicit speecheventphrase,
and thus no obvious place to attach the anno-
tation. For example, most of the writer's sen-
tencesdo not include a phrasesuchas “I say.”
Also, direct quotesarenot alwaysaccompanied
by discourseparentheticals(suchas“, shesaid”).
Oursolutionwasto addtheis-implicit attributeto
the annotationtype for privatestatesandspeech
events,which maythenbeusedto mark implicit
speecheventannotations.

4.1.2 Minor Private Statesand Speech
Events

Dependingon its goals, an applicationmay
needto identify all privatestateandspeechevent
expressionsin a document,or it maywantto �nd
only thoseopinionsandotherprivatestatesthat
aresigni�cant andreal in thediscourse.By “sig-
ni�cant”, wemeanthatasigni�cant portionof the
contentsof the privatestateor speechevent are
given within the sentencewhere the annotation
is marked. By “real”, we meanthat the private

stateor speechevent is presentedasan existing
event within the domainof discourse,e.g., it is
not hypothetical.We usethe termminor for pri-
vatestatesandspeecheventsthat arenot signif-
icantor not real. Annotatorsmarkminor private
stateand speechevent annotationsby including
theminorattribute.

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 theEuropeanswish to in�uence
Israelin thepolitical arena...(in a con-
ditional,sonot real)

(13) “And we are seekinga declara-
tion that the British governmentde-
mandsthatAbbasishouldnot facetrial
in a military tribunal with the death
penalty.” (not real, i.e., the declaration
of thedemandis justbeingsought)

(14)Theof�cial did not sayhow many
prisonerswereon the �ight. (not real
becausethesayingeventdid not occur)

(15)No onewhohaseverstudiedrealist
political sciencewill �nd this surpris-
ing. (notrealsinceaspeci�c “surprise”
state is not referredto; note that the
subjectnounphraseis attributiverather
thanreferential(Donnellan,1966))

4.2 ExpressiveSubjectiveElement
Annotations

As with private state/speechevent annotations,
the nested-source attribute is includedon every
expressive subjective elementannotation.In ad-
dition to markingthesourceof anexpression,the
nested-sourceis alsofunctioningasalink. Within
a sentence,the nested-sourcechainstogetherall
the piecesthat togetherindicatethe overall pri-
vatestateof aparticularsource.

In addition to nested-source, the strengthat-
tribute is usedto characterizeexpressive subjec-
tive elementannotations.Thestrengthof anex-
pressive subjective elementmay rangefrom low
to extreme(seeTable1).



4.3 Exploratory Attrib utes

We areexploring additionalattributesthat allow
an annotatorto further characterizethe type of
attitudebeing expressedby a private state. An
annotatormay use the attitude-typeattribute to
markanonlyfactive=noprivatestate/speechevent
annotationor an expressive subjective element
annotationas positive or negative. An attitude-
toward attributemayalsobe includedon private
state/speecheventannotationsto indicatethepar-
ticular targetof anevaluation,emotion,etc.

5 Annotation Study

The data in our study consists of English-
languageversions of foreign news documents
from FBIS, theU.S.ForeignBroadcastInforma-
tion Service.Thedatais from a varietyof publi-
cationsandcountries.To date,252articleshave
beenannotatedwith theschemedescribedin sec-
tion 4.

To measureagreementonvariousaspectsof the
annotationscheme,threeannotators(A, M, and
S) independentlyannotated13 documentswith a
totalof 210sentences.Noneof theannotatorsare
authorsof thispaper. Thearticlesarefrom avari-
ety of topicsandwereselectedso that1/3 of the
sentencesarefrom newsarticlesreportingonob-
jective topics(objective articles),1/3 of the sen-
tencesarefrom news articlesreportingon opin-
ionatedtopics (“hot-topic” articles),and 1/3 of
thesentencesarefrom editorials.

In the instructionsto the annotators,we asked
themto ratetheannotationdif�culty of eacharti-
cle on a scalefrom 1 to 3, with 1 beingthe eas-
iest and3 beingthe mostdif�cult. The annota-
tors werenot told which articleswereobjective
or which articleswere editorials,only that they
werebeinggivena varietyof differentarticlesto
annotate.

We hypothesizedthat the editorialswould be
the hardestto annotateandthat the objective ar-
ticles would be the easiest.The ratingsthat the
annotatorsassignedto thearticlessupportthishy-
pothesis.Theannotatorsratedanaverageof 44%
of the articlesin thestudyaseasy(rating 1) and
26%asdif�cult (rating3). But, they ratedanav-
erageof 73%of theobjectivearticlesaseasy, and
89%of theeditorialsasdif�cult.

It makesintuitivesensethat“hot-topic” articles
wouldbemoredif�cult to annotatethanobjective
articlesandthateditorialswouldbemoredif�cult
still. Editorialsand “hot-topic” articlescontain
many moreexpressionsof privatestates,requir-
ing an annotatorto makemore judgmentsthan
they wouldfor objectivearticles.

5.1 Agreementfor ExpressiveSubjective
ElementAnnotations

For annotationsthat involve marking spansof
text, such as expressive subjective elementan-
notations,it is not unusualfor two annotatorsto
identify the sameexpressionin the text, but to
differ in how they mark the boundaries.4 For
example,both annotatorsA and M saw expres-
sive subjectivity in thephrase,“sucha disadvan-
tageoussituation.” But,while A markedtheentire
phraseasa singleexpressive subjective element,
M markedtheindividualwords,“such” and“dis-
advantageous.” Becausetheannotatorswill iden-
tify a differentnumberof annotations,aswell as
different(but hopefullystronglyoverlapping)sets
of expressions,we needanagreementmetricthat
canmeasureagreementbetweensetsof objects.

We usethe ����� metric to measureagreement
for expressive subjective elements(and later for
privatestate/speecheventannotations).

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

and � bethesetsof spansannotatedby anno-
tators � and 	 . We computetheagreementof 	 to

� as:

������
���
�	����

�

���

�

�

�

�

�

Thismeasureof agreementcorrespondsto theno-
tion of precisionandrecallasusedto evaluate,for
example,namedentityrecognition.The ������
���
�	��

metric correspondsto the recall if � is the gold-
standardand	 thesystem,andtoprecision,if they
arereversed.

In the210sentencesin theannotationstudy, the
annotatorsA, M, andS respectively marked311,
352and249expressive subjective elements.Ta-
ble2 showsthepairwiseagreementfor thesesets
of annotations.For example,M agreeswith 76%
of the expressive subjective elementsmarkedby

4In thecodinginstructions,we did not attemptto de�ne
rulesto try to enforceboundaryagreement.



motherof terrorism
if theworld hasto rid itself from thismenace,theperpetratorsacrosstheborderhadto bedealtwith �rmly
indulgingin blood-shedandtheir lunaticism
ultimatelythedemonthey have rearedwill 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

Table2: Inter-annotatorAgreement:Expressive
subjectiveelements

A, and A agreeswith 72% of the expressive
subjective elementsmarkedby M. The average
agreementin Table2 is thearithmeticmeanof all
six ������� .

We hypothesizedthat the strongerthe expres-
sion of subjectivity, the more likely the annota-
torsareto agree.To testthishypothesis,wemea-
sureagreementfor theexpressive subjective ele-
mentsratedwith a strengthof mediumor higher
by at leastone annotator. This excludeson av-
erage29%of theexpressive subjectiveelements.
The averagepairwise agreementrises to 0.80.
When measuringagreementfor the expressive
subjectiveelementsratedhighor extreme,thisex-
cludesan average65% of expressive subjective
elements,andtheaveragepairwiseagreementin-
creasesto 0.88. Thus,annotatorsaremorelikely
to agreewhen the expressionof subjectivity is
strong.Table3 givesexamplesof expressivesub-
jective elementsthat at leastoneannotatorrated
asextreme.

5.2 Agreementfor Private State/Speech
Event Annotations

For privatestateandspeecheventannotations,we
againuse ����� to measureagreementbetweenthe
setsof expressionsidenti�ed by eachannotator.
The threeannotators,A, M, and S, respectively
marked338,285,and315explicit expressionsof
privatestatesandspeechevents. Implicit speech
eventsfor thewriterof courseareexcluded.Table
4 shows the pairwiseagreementfor thesesetsof
annotations.

The averagepairwise agreementfor explicit
privatestateandspeecheventexpressionsis 0.82,

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

0.82

Table4: Inter-annotatorAgreement:Explicitly-
mentionedprivatestatesandspeechevents

which indicatesthat they are easierto annotate
thanexpressivesubjectiveelements.

5.3 Agreementfor Attrib utes

In thissection,wefocusontheannotators'agree-
ment for judgmentsthat re�ect whetheror not
an opinion, emotion,sentiment,speculation,or
other privatestateis beingexpressed.We con-
siderthesejudgmentsto beat thecoreof thean-
notationscheme.Two attributes,onlyfactiveand
on-strength, carry information about whethera
privatestateis beingexpressed.

For onlyfactivejudgments,we measurepair-
wise agreementbetweenannotatorsfor the set
of privatestateandspeecheventannotationsthat
both annotatorsidenti�ed. Becausewe arenow
measuringagreementover thesamesetof objects
for eachannotator, we useKappa( � ) to capture
how well theannotatorsagree.

Table5 showsthecontingency tablefor theon-
lyfactivejudgmentsmadeby annotatorsA andM.
TheKappascoresfor all annotatorpairsaregiven
in Table7. For their onlyfactivejudgments,i.e.,
whetheror not an opinion or otherprivatestate
is beingexpressed,the annotatorshave an aver-
agepairwiseKappaof 0.81.UnderKrippendorf's
scale(Krippendorf,1980),thisallowsfor de�nite
conclusions.

With many judgmentsthatcharacterizenatural
language,one would expect that thereare clear
casesaswell asborderlinecases,whichwouldbe
moredif�cult to judge. Theagreementstudyin-
dicatesthatthis is certainlytruefor privatestates.
In termsof our annotations,we de�ne anexplicit
private stateor speechevent to be borderline-
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Table5: A & M: Agreementfor onlyfactivejudg-
ments
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Table6: A & M: Agreementfor onlyfactivejudg-
ments,borderline-onlyfactivecasesremoved

onlyfactiveif 1) at leastoneannotatormarkedthe
expressiononlyfactive=no, and 2) neitheranno-
tator characterizedan overall-strengthas being
greaterthan low. In Table6 we give the contin-
gency table for the onlyfactivejudgmentsmade
by annotatorsA and M, excluding borderline-
onlyfactiveexpressions.Notethatremoving such
expressionsremoves agreementsas well as dis-
agreements.Borderline-onlyfactiveexpressions
on averagecompriseonly 10% of the private
state/speechevent annotations. When they are
removed, the averagepairwiseKappaclimbs to
0.89.

In addition to the onlyfactive judgment, us-
ing on-strength we can measureif the annota-
tors agreeas to whetheran explicit privatestate
or speechevent phraseby itself expressesa pri-
vate state. Speci�cally, we measureif the an-
notatorsagreethat an expressionis neutral,i.e.,
doesnot indicatea privatestate.Recallthatonly-
factive=yesannotationsareon-strength=neutral.
Implicit annotationsareexcludedwhenmeasur-
ing on-strengthagreement.

The pairwiseagreementresultsfor the anno-
tators' on-strength neutral judgmentsare given
in Table 8. For on-strengthneutral judgments,
annotatorshave an averagepairwise Kappa of

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 per-
centagreementfor 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 per-
centagreementfor on-strengthneutraljudgments

0.74. As with the onlyfactivejudgments,there
areclearlyborderlinecases.Wede�ne anexpres-
sionto beborderline-lowif 1) at leastoneanno-
tator markedthe expressiononlyfactive=no, and
2) neitherannotatorcharacterizedanon-strength
asbeinggreaterthanlow. Whenborderline-low
expressionsareremoved, thepairwiseKappain-
creasesto 0.92.

5.4 Agreementfor Sentences

To compareour resultsto thoseof earlier work
that evaluatedthe agreementof sentence-level
subjectivity annotations(Wiebeet al., 1999),we
de�ne sentence-level classi�cationsin terms of
our lower-level annotationsasfollows. First, we
excludeexplicit privatestate/speecheventexpres-
sionsthattheannotatorsagreeareminor. Then,if
anannotatormarkedoneor moreonlyfactive=no
expressionsin the sentence,we considerthe an-
notatorto have judgedthesentenceto besubjec-
tive.Otherwise,weconsidertheannotatortohave
judgedthesentenceto beobjective.

The pairwiseagreementresultsfor thesede-
rivedsentence-level annotationsaregiven in Ta-
ble 9. TheaveragepairwiseKappafor sentence-
level agreementis 0.77,8 pointshigherthanthe
sentence-level agreementreportedin (Wiebe et
al., 1999). Our new resultssuggestthat adding
detailto theannotationtaskcancanhelpannota-
tors performmorereliably. Note that the agree-
mentis lower thanthatfor onlyfactivejudgments
(Table7) becauseexplicit private-stateandspeech
event expressionsuponwhich the annotatorsdid
notagreearenow included.

As with theonlyfactiveandon-strengthneutral
judgments,weagaintestagreementwhenborder-
line casesareremoved. We de�ne a sentenceto
beborderlineif 1) at leastoneannotatormarked
at least one expressiononlyfactive=no, and 2)
neitherannotatormarkedan overall-strengthat-
tribute asbeinggreaterthan low. Whenborder-



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 per-
cent agreementfor derived sentence-level judg-
ments

line sentencesareremoved,theaverageKappain-
creasesto 0.89.

6 Conclusions

In this paper, we presenteda detailedschemefor
theannotationof opinionsandotherprivatestates
in the news andotherdiscourse.For the aspects
of this annotationschemethat indicatewhether
a privatestateis expressed,our threeannotators
have strongpairwiseagreement,asmeasuredby
Cohen'sKappa.

One interestingareaexplored in this paperis
the effect of borderlinecaseson inter-annotator
agreement. We created a number of objec-
tive de�nitions of borderlinecases,basedon the
strengthsindicatedby the annotators,andfound
that removing theseborderlinecasesalwaysre-
sults in high agreementvalues. This shows that
theannotatorsagreestronglyaboutwhicharethe
clearcasesof subjectivity.

We havealsoshown thatlower-level subjectiv-
ity annotations,suchasthosepresentedin thispa-
per, maybeusedto producehigher-level subjec-
tivesentenceannotations.In currentresearch,we
areusingthesehigher-level annotationsto evalu-
atesubjectivesentenceclassi�ers,whichwehope
will beusefulfor enhancingnaturallanguagepro-
cessingapplicationssuchas informationextrac-
tion, summarization,andquestionansweringsys-
tems.

Therearecharacteristicsof privatestateexpres-
sionsnot yet includedin our schemethat would
be useful for NLP applications.We believe the
schemeis extendable,andhopethatothergroups
will build on it.
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Figure1: Exampleof annotationsin GATE

A SampleAnnotations

Thefollowing is the�rst sentencefrom anarticle
aboutthe2002presidentialelectionin Zimbabwe.
The article appearedon March 15, 2002 in the
newspaper, Dawn.

Westerncountrieswere left frustrated
and impotent after Robert Mugabe
formally declared that he had over-
whelminglywonZimbabwe'spresiden-
tial election.

Thereare threeprivatestate/speechevent an-
notationsandone expressive subjective element
annotationin 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

Expressive Subjective Element: overwhelm-
ingly:

nested-source= (writer, Mugabe)
strength= medium

Figure 1 shows 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.pitt.edu/mpqa/opinion-
annotations/gate-instructions.


