Annotating Attributions and Private States

Theresa Wilson
Intelligent Systems Program
University of Pittsburgh
Pittsburgh, PA 15260
twilson@cs.pitt.edu

Abstract

This paper describes extensions to a corpus
annotation scheme for the manual annotation
of attributions, as well as opinions, emotions,
sentiments, speculations, evaluations and other
private statesin language. It discusses the
scheme with respect to the “Pie in the Sky”
Check List of Desirable Semantic Information
for Annotation We believe that the scheme is a
good foundation for adding private state anno-
tations to other layers of semantic meaning.
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beliefs, thoughts, feelings, emotions, goals, evaluations,
and judgments. As Quirk et al. (1985) define iprévate
stateis a state that is not open to objective observation
or verification: “a person may be observedagsert that
God existsbut not tobelieve that God exist8elief is in
this sense ‘private’.” (p. 1181) Following literary theo-
rists such as Banfield (1982), we use the tsuhjectivity
for linguistic expressions of private states in the contexts
of texts and conversations.

We can further view private states in terms of their
functional components — as statesexperiencersold-
ing attitudes optionally towardargets For example, for
the private state in the senteniigzhn hates Marythe ex-
periencer is “John,” the attitude is “hate,” and the target
is “Mary.”

This paper describes a fine-grained annotation schemeye create private state frames for three main types of
for key components and properties of opinions, emoﬁrivate state expressions in text:
tions, sentiments, speculations, evaluations, and other

private statedn text. We first give an overview of the

e explicit mentions of private states

core scheme. We then describe recent extensions to the ® SPeech events expressing private states

scheme, namely refined annotationsatiftudesandtar-

e expressive subjective elements

gets or objects, of private states. Finally, we discuss re- pp example of an explicit mention of a private state is

lated items from the “Pie in the SkyCheck List of De-
sirable Semantic Information for Annotaticand related

work. We believe our scheme would provide a founda-
tion for adding private state annotations to other layers of

An example of aspeech evergxpressing a private state

semantic and pragmatic meaning.

2 The Core Scheme

This section overviews the core of the annotation schem
Further details may be found in (Wilson and Wiebe
2003; Wiebe et al., 2005).

2.1 Means of Expressing Private States

“fears” in (1):

(1) “The U.S.fears a spill-over,” said Xirao-
Nima.

is “said” in (2):
(2) “The report isfull of absurdities,” Xirao-

€. Nimasaid.

Note that we use the terspeech evernb refer to both
speaking and writing events.
The phrase “full of absurdities” in (2) above is ar-

The goals of the annotation scheme are to represent int@f—eSSive subjective elemefliantield, 1982). Other ex-

nal mental and emotional states, and to distinguish su

jective information from material presented as fact. As
a result, the annotation scheme is centered on the no-

tion of private statea general term that covers opinions,
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B_mples can be found in (3):

(3) The time has come gentlemen for
Sharon,the assassinto realize thainjustice
cannot last long
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The private states in this sentence are expressed entirelys source: the person or entity that is expressing the
by the words and the style of language that is used. In private state, possibly the writer.

(3), although the writer does not explicitly say that he
hates Sharon, his choice of words clearly demonstrates
a negative attitude toward him. As used in these sen- — intensity: the intensity of the private state.
tences, the phrases “The time has come,” “gentlemen,”
“the assassin,” and “injustice cannot last long” are all ex-
pressive subjective elements. Expressive subjective é:3 Objective Speech Event Frames

ements are used by people to express their frustratiofy, gistinguish opinion-oriented material from material
anger, yvonder, positive sentiment, etc., without eXp“Cpresented as factual, we also defiokjective speech
itly stating that they are frustrated, angry, etc. Sarcas@ent framesThese are used to represent material that is
and irony often involve expressive subjective elements. 5iributed to some source, but is presented as objective
fact. They include a subset of the slots in private state
frames:

e properties:

— attitude type

2.2 Private State Frames

We propose two types of private state framesgpressive

subjective element framewill be used to represent gpjective speech event frame:

expressive subjective elements; aditect subjective

frameswill be used to represent both subjective speech e text anchor: a pointer to the span of text that de-
events (i.e., speech events expressing private states) and notes the speech event.

explicitly mentioned private states. The frames have the

following attributes: e source: the speaker or writer.

_ o o o e target: the target or topic of the speech event, i.e.,
Direct subjective (subjective speech event or explicit the content of what is said.

private state) frame:
_ For example, an objective speech event frame is cre-
e text anchor: a pointer to the span of text that rep-ated for “said” in the following sentence (assuming no
resents the speech event or explicit mention of a prigndue influence from the context):

vate state.

_ (4) Sargeant O’Leary said the incident took
e source: the person or entity that expresses or expe-  place at 2:00pm.

riences the private state, possibly the writer.
That the incident took place at 2:00pm is presented as a

* target: the target or topic of the private state, i.e.fact with Sargeant O’Leary as the source of information.
what the speech event or private state is about.

_ 2.4 Agent Frames
* properties: The annotation scheme includesagent framédor noun

— intensity: the intensity of the private statlo(v, phrases that refer to sources of private states and speech
medium high, or extremé. events, i.e., for all noun phrases that act as the experi-
— expression intensity: the contribution of the €ncer of a private state, or the speaker/writer of a speech
speech event or private state expression itsefvent. Each agent frame generally has two slots. t&kie
to the overall intensity of the private state. ForﬁﬂChOfSlOt includes a pOinter to the span of text that de-
example, “say” is often neutral, even if what isnotes the noun phrase source. Euwairceslot contains
uttered is not neutral, while “excoriate” itself & unique alpha-numeric ID that is used to denote this
implies a very strong private state. source throughout the document. The agent frame as-
— insubstantial: true, if the private state is not sociated with the first info'rmative (e.0., non'-pronor.ninal)
substantial in the discourse. For example, apri[eference fo this source in the d_o_cument mcludesd_an
vate state in the context of a conditional oftenS|0t to set up the document-specific source-id mapping.

has the valuérue for attributeinsubstantial 25 Nested Sources

a ftitude type: the type of attitude(s) compos- The source of a speech event is the speaker or writer. The
ing the private state. source of a private state is the experiencer of the private
Expressive subjective element frame: state, i.e., the person whose o_pinipn or emotion is being
expressed. The writer of an article is always a source, be-

e text anchor: a pointer to the span of text that de-cause he or she wrote the sentences of the article, but the
notes the subjective or expressive phrase. writer may also write about other people’s private states
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and speech events, leading to multiple sources in a singbbjective speech event:
sentence. For example, each of the following sentences Text anchor: said _
has two sources: the writer (because he or she wrote the Source: <writer,Xirao-Nima>
sentences), and Sue (because she is the source of a spddtast subjective:

. . . Text anchor: fears
event in (5) and of private states in (6) and (7)). Source: <writer Xirao-Nima.U.S.>

1w . - Intensity: medium
(5) Sue said, “The election was fair. Expression intensity: medium

(6) Sue thinks that the election was fair.

(7) Sue is afraid to go outside The first objective speech event frame represents that, ac-

cording to the writer, it is true that Xirao-Nima uttered
For example, Sentence (5) does not directly present SugBeech event is not explicitly mentioned in the sentence
speech event but rather Sue’s speech event according(k§-» there is no explicit phrase such as “I write”).

the writer. Thus, we have a naturasting of sourcei The second objective speech event frame represents
a sentence. that, according to the writer, according to Xirao-Nima, it

In particular, private states are often filtered throughs true thatthe US fears a spillover. Finally, when we drill
the “eyes” of another source, and private states are giown to the subordinate clause we find a private state: the
ten directed toward the private states of others. ConsidetS fear of a spillover. Such detailed analyses, encoded

sentence (1) above and (8) following: as annotations on the input text, would enable a person
or an automated system to pinpoint the subjectivity in a
(8) China criticized the U.S. report’s criticism sentence, and attribute it appropriately.
of China’s human rights record. Now, consider sentence (10):
(10) “The report is full of absurdities,” Xirao-

In sentence (1), the U.S. does not directly state its fear.
Rather, according to the writer, according to Xirao-Nima,
the U.S. fears a spill-over. The source of the private stafabjective speech event:
expressed by “fears” is thus theested sourcéwriter, geXt apc?or:_t th>e entire sentence
Xirao-Nima, U.S.. In sentence (8), the U.S. report’s crit- m?gﬁgﬁ; tr\l:vél er
icism is the target of China’s criticism. Thus, the neste(li_)irect subjective:
source for “criticism” is(writer, China, U.S. repoit Text anchor: said

Note that the shallowest (left-most) agent of all nested Source: <writer,Xirao-Nima>
sources is the writer, since he or she wrote the sentence. Intensity: high
In addition, nested source annotations are composed of EXpression intensity: neutral
the IDs associated with each source, as described Bxpressive subjective element:
the previous subsection. Thus, for example, the nested 1€xt anchor: full of absurdities
source{writer, China, U.S. repojtwould be represented Source: <writer,Xirao-Nima>

Intensity: high
using the IDs associated with the writer, China, and the ) y. ; ,
report being referred to, respectively. The objective frame represents that, according to the

writer, it is true that Xirao-Nima uttered the quoted string.
2.6 Examples The second frame is created for “said” because it is a sub-

We end this section with examples of direct subjective',e ctive speech event: private states are conveyed in what

expressive subjective element, and objective speech evé?}’tjttered' Note thaitensityis highbutexpression inten-

frames (sans target and attitude type attributes, which aE%Bt/ 'tshze:treagi ftizespre“éitﬁ Zf/aetr?tber:?gszx‘i‘);ziﬁ’egolzsStrz(())??t'
discussed in the next section). P P P

ﬁflf contribute to the intensity of the private state. The

First, we show the frames that would be associated . : . B
, : third frame is for the expressive subjective element “full
with sentence (9), assuming that the relevant source ID

have already been defined: 0% absurdities.”

Nima said.

(9) “The US fears a spill-over,” said Xirao- 3 Annotation Process

Nima. To date, over 11,000 sentences in 550 documents have

Objective speech event: begn annotated according to the annot_atlon scheme de-
Text anchor: the entire sentence scribed above. The documents are English-language ver-
Source: <writer> sions of news documents from the world press. The doc-
Implicit: true uments are from 187 different news sources in a variety
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of countries. The original documents and their annota- Positive Attitudes | Positive Arguing
tions are available at Negative Attitudes | Negative Arguing
http://nrrc.mitre.org/NRRC/publications.htm. Positive Intentions | Speculation

The annotation process and inter-annotator agreement Negative Intentiong Other Attitudes
studies are described in (Wiebe et al., 2005). Here, we _
want to highlight two themes of the annotation instruc- Table 1: Attitude Types
tions:

1. There are no fixed rules about how particular words The representation also must support multiple targets
should be annotated. The instructions describe thfér a single attitude, as illustrated by Sentence (12):
annotations of specific examples, but do not state
that specific words should always be annotated acer-  (12) Tsvangirai said the election result was a
tain way. clear case of highway robbery by Mugabe, his

government and his party, Zanu-PF.

2. Sentences should be interpreted with respect to the
contexts in which they appear. The annotator$n (12), the phrase “a clear case of highway robbery” ex-
should not take sentences out of context and thingresses a negative attitude of Tsvangirai. This negative
what theycouldmean, but rather should judge themattitude has two targets: “the election results” and “Mu-
as they are being used in that particular sentence agéabe, his government and his party, Zanu-PF.”
document. To capture the kind of detailed attitude and target in-

formation that we described above, we propose two new

We believe that these general strategies for annotati%es of annotationsattitude framesandtarget frames

support the creation of corpora that will be useful forye describe these new annotations in Sections 4.2 and
studying expressions of subjectivity in context. 4.3, but first we introduce the set of attitude types that we

. . developed for the annotation scheme.
4 Extensions: Attitude and Target P

Annotations 4.1 Types of Attitudes

g)_ne of our goals in extending the annotation scheme for
private states was to develop a set of attitude types that
would be useful for NLP applications. It it also important
(11) “I think people are happy because Chavez  thatthe setof attitude types provide good coverage for the
has fallen.” range of possible private states. Working with our anno-
tators and looking at the private states already annotated,
This sentence contains two private states, represented g developed the set of attitude types listed in Table 1.
direct subjective annotations anchored on “think” and Below we give a brief description of each attitude
“happy,” respectively. type, followed by an example. In each example, the span
The word “think” is used to express an opinion aboubf text that expresses the attitude type is in bold, and the
what is true according to its source fasitive arguing span of text that refers to the target of the attitude type (if
attitude type; see Section 4.1). The target of “think” isa target is given) is in angle brackets.
“people are happy because Chavez has fallen.”
The word “happy” clearly expresses a positive attitudeositive Attitudes: positive emotions, evaluations, judg-
with target “Chavez has fallen.” However, looking morements and stances.
closely at the private state for “happy,” we see that we .
can also infer a negative attitude toward Chavez, from (13) The Namibians went as far as to say
the phrase “happy because Chavez has fallen.” (Zimbabwe's election systemwas ‘water
Sentence (11) illustrates some of the things we need to  tight, without room for rigging ™.
consider when representing attitudes apd targets. F'.r?\}tagative Attitudes: negative emotions, evaluations,
we see that more than one type of attitude may be I Jaments and stances
volved when a private state is expressed. In (11), the}e 9 '
are three (a positive attitude, a negative attitude, and @ (14) His disenfranchised supportersere
positive arguing attitude). Second, more than one target  geething
may be associated with a private state. Consider “happy”
in (11). The target of the positive attitude is “Chavez ha®ositive Arguing: arguing for something, arguing that
fallen,” while the target of the inferred negative attitudesomething is true or so, arguing that something did hap-
is “Chavez.” pen or will happen, etc.

Before we describe the new attitude and target annot
tions, consider the following sentence.
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(15) Iraninsists (its nuclear program is purely but we believe the following is a better solution. For each
for peaceful purposes direct subjective frame, the annotator is asked to consider
) ) ) ) ) _the direct subjective annotation and everything within the
Negative Arguing: arguing against something, arguingscope of the annotation when deciding what attitude types
that something is not true or not so, arguing that S0Meye heing expressed by the source of the direct subjective
thing did not happen or will not happen, etc. frame. Then, for each attitude type identified, the an-
(16) Officials in Panamadenied that (Mr. notator creates an attitude frame and anchors the frame
to whatever span of text completely captures the attitude
type. In to sentence (21), this results in just one attitude
frame being created to represent the negative attitude of
Positive Intentions: aims, goals, plans, and other overtlythe MDC leader. The anchor for this attitude frame begins

Chavez or any of his family members had asked
for asyluny.

expressed intentions. with “systematic cheating” and ends with “irregularities.”
Turning to the second issue, tying attitude frames to
(17) The Republic of China government be-  their private states, we do two things. First, we create a
lieves in the UScommittment (to separating unique ID for the attitude frame. Then, we change the
its anti-terrorism campaign from the Taiwan  gatijtude type attribute on the direct subjective annotation
Strait issug, an official said Thursday. into a new attribute called aattitude link We place the

attitude frame ID into the attitude link slot. The attitude
link slot can hold more then one attitude frame ID, allow-
ing us to represent a private state composed of more than
(18) The Bush administratiomas no plans(to one type of attitude.
ease sanctions against mainland China Because we expect the attitude annotations to overlap
with most of the expressive subjective element annota-
Speculation: speculation or uncertainty about what maytjons, we chose not to link attitude frames to expressive
or may not be true, what may or may not happen, etc. subjective element frames. However, this would be pos-
sible to do should it become necessary.
The attitude frame has the following attributes:

Negative Intentions: expressing that something is not an
aim, not a goal, not an intention, etc.

(19) (The president idikely to endorse the
bill).

Other Attitudes: other types of attitudes that do not fall Attitude frame:

into one of the above categories. _ . . . .
e id: a unique alphanumeric ID for identifying the at-

(20) To thesurprise of many, (the dollar hit titude annotation. The ID is used to link the attitude
only 2.4 pesos and closed at 2.1 annotation to the private state it is part of.
4.2 Attitude Frames e text anchor: a pointer to the span of text that cap-

With the introduction of the attitude frames, two issues  tures the attitude being expressed.
arise. First, which spans of text should the new atti-
tudes be anchored to? Second, how do we tie the attitude®
frames back to the private states that they are part of?
The following sentence illustrates the first issue.

attitude type: one of the attitude types listed in Ta-
ble 1.

e target link: one or more target annotation IDs (see

(21) The MDC leader said systematic cheating, Section 4.3).

spoiling tactics, rigid new laws, and shear ob-

struction - as well as political violence and in- * intensity: the intensity of the attitude.

timidation - were just some of the irregularities o properties:
practised by the authorities in the run-up to, and
during the poll. — inferred: true, if the attitude is inferred.

— sarcastic: true, if the attitude is realized
through sarcasm.

— repetition: true, if the attitude is realized
through the repetition of words, phrases, or

In (21), there are 5 private state frames attributed
to the MDC leader: a direct subjective frame an-
chored to “said,” and four expressive subjective ele-
ment frames anchored respectively to “systematic cheat-

ing ...obstruction,” “as well as,” “violence and intimida- syntax. . . . .
tion,” and “just some of the irregularities.” We could cre- — contrast: true, if the attitude is realized only
ate an attitude frame for each of these private state frames, through contrast with another attitude.
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Of the four attitude-frame propertiesferredwas al- 5 Pie in the Sky Annotation

ready discussed. The propedsgrcasticmarks attitudes ) T .
expressed using sarcasm. In general, we think this propmeng the items on the *Pie in the Skﬁheglgﬂhst
erty will be of interest for NLP applications working with of Desirable Semantic Information for Annotatjorthe

opinions. Detecting sarcasm may also help a system IeaW]o_St clqsely relgted arepistemic va_Iues (“attitude?’)

to distinguish between positive and negative attitude§PiStemic deontic and personal attitudes These all
The sarcasm in Sentence (22), below, makes the wofgndamentally involve aelf (Banfield, 1982), a subject
“Great” an expression of a negative rather than a positi\/%f consciousness who is the source of knowledge as-

attitude. sessments, judgments of certainty, judgments of obliga-
tion/permission, personal attitudes, and so on. Any ex-
(22) “Great, keep on buying dollars so there'll plicit epistemic, deontic, or personal attitude expressions

be more and more poor people in the country,” are represented by us as private state frames, either direct
shouted one. subjective frames (e.g., for verbs such as “know” refer-

ring to an epistemic state) or expressive subjective ele-
The repetitionandcontrastproperties are also for mark- ment frames (e.g., for modals such as “must” or “ought
ing different ways in which an attitude might be realizedto”). Importantly, many deontic, epistemic, and personal
We feel these properties will be useful for developing amttitude expressions do not directly express the speaker
automatic system for recognizing different types of attior writer’s subjectivity, but are attributed by the speaker

tudes. or writer to agents mentioned in the text (consider, e.g.,
“John believes that Mary should quit her job”). Our frame
4.3 Target Frames and nested-source representations were designed to sup-

The target frame is used to mark the target of each attport attributing subjectivity to appropriate sources. In fu-
tude. A target frame has two slots, tigeslot and theext ture work, additional attributes could be added to private
anchorslot. The id slot contains a unique alpha-numeristate frames to distinguish between, for example, deontic
ID for identifying the target annotation. We use the targeénd epistemic usages of “must” and to represent different
frame ID to link the target back to the attitude frame. Theepistemic values.
attitude frame has target-link slot that can hold one or  Other phenomena on the list overlap with subjectivity,
more target frame IDs. This allows us to represent whesuch asnodalityandsocial style/registerAs mentioned
a single attitude is directed at more than one target.  above, some modal expressions are subjective, such as
The text anchor slot has a pointer to the span of text thétose expressing deontic or epistemic judgments. How-
denotes the target. If there is more than one reference éver, hypotheticals and future expressions need not be
the target in the sentence, the megntactically relevant subjective. For example, “The company announced that

reference is chosen. if its profits decrease in the next quarter, it will lay off
To illustrate what we mean by syntactically relevantsome employees” may easily be interpreted as presenting
consider the following sentence. objective fact. As for style, some are subjective by their
nature. One is the literary stytepresented thoughtised
(23) African observergenerally approvedof to present consciousness in fiction (Cohn, 1978; Banfield,
(his victory) while Western governmentde- 1982). Others are sarcastic or dismissive styles of speak-
nounced(it). ing or writing. In our annotation scheme, sentences per-

) ) ) ceived to represent a character’s consciousness are repre-
The target of the two attitudes (in bold) in the above sersgpeq with private-state frames, as are expressions per-
tence is the same entity in the discourse. However, 8lajved to be sarcastic or dismissive. On the other hand,
though we anchor the target for the first attitude to “higy e style distinctions, such as degree of formality, are

victory,” the anchor for the target of the second attitude i§tan, realized in other ways than with explicit subjective

the pronoun “it.” As the direct object of the span that de'expressions (e.g., “can’t’ versus “cannot’).
notes the attitude “denounced,” “it” ’

I o e victon” is more syntactically - po|arity, another item on the checklist, also overlaps
relevant than “his victory. with subjective positive and negative attitude types. Al-
though many negative and positive polarity words are sel-

) ] } ) dom used outside subjective expressions (such as “hate”
Figures 4.4 and 4.4 give graphical representations for thg,q “love”), others often are. For example, words such

annotations in sentences (11) and (12). With attitudgs «4qdicted” and “abandoned” are included as negative

frame and target frame extensions, we are able to captysg|arity terms in the General Inquirer lexicon (General-
more detail about the private states being expressed in t uirer, 2000), but they can easily appear in objective
text than the original core scheme presented in (Wiebe et

al., 2005). !Available at: http:/nlp.cs.nyu.edu/meyers/frontiers/2005.html

4.4 lllustrative Examples
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objective speech event
text anchor: the entire sentence
source: <writer>
implicit: true

direct subjective frame
text anchor: think
source: <writer, |>
intensity: medium attitude frame
expression intensity: medium id: a10
attitude link: 810 @l | text anchor: think

attitude type: positive arguing target frame
intensity: medium id: t10
- — target link: t10 @me———— | text anchor: people are happy
direct subjective frame because Chavez has fallen

text anchor: are happy
source: <writer, |, people> .
intensity: medium a,‘;‘_‘"gg frame

expression intensity: medium la-a

attitude link: a20 @ , a30 @=——t—3> text anchor: are happy because

Chavez has fallen
attitude type: negative attitude

attitude frame intensity: medium
id: a20 inferred: true target frame
text anchor: are happy target link: t30 @m———— | 4 {30
attitude type: positive attitude text anchor: Chavez
intensity: medium target frame
target link: t20 @=————- | 4 {20

text anchor: Chavez has fallen

Figure 1: Graphical representation of annotations for Sentence (11)

objective speech event
text anchor: the entire sentence
source: <writer>

implicit: true
direct subjective frame expressive subjective element frame
text anchor: said source: <writer, Tsvangirai>
source: <writer, Tsvangirai> text anchor: clear case of highway robbery
intensity: high intensity: high
expression intensity: neutral
attitude link: a40 @

attitude frame
id: a40
text anchor: clear case of highway robbery
attitude type: negative attitude
intensity: high target frame
target link: t40 [ B t45 » | id: t45
text anchor: Mugabe, his government
and his party, Zanu-PF

target frame
id: t40
text anchor: election result

Figure 2: Graphical representation of annotations for Sentence (12)
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sentences (e.g., “Thomas De Quincy was addicted this scheme with other layers of semantic meaning in the
opium and lived in an abandoned shack”). future.
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