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Chapter 1

Executive Summary

1.1 Introduction

A summer workshop was held on the topic of Multi-Perspective Question Answering. The
workshop was funded by the Northeast Regional Reseach Center (NRRC) which is spon-
sored by the Advanced Research and Development Activity (ARDA).

A group of resarchers and PhD students worked together to explore the area of Multi-
Perspective Question Answering (MPQA). The accomplishments include a knowledge rep-
resentation scheme to support manual annotation and analysis of data; a repository of
linguistic clues relevant for perspective; a data corpus; a set of manually annotated data;
an annotation system to support manual annotation; an application architecture; and the
results of various types of evaluation.

The problem we address is finding and organizing expressions of opinions in the world
press and other text. Our work builds toward the following tasks to support activities of
professional information analysts.

e Given a particular topic, event, or issue, find a range of opinions being expressed
about it in the world press.

e Once opinions have been found, clustering them and their sources in various ways.
The source of an opinion or perspective is simply the person or group whose opinion
or perspective it is. There are various attributes according to which opinions and
their sources may be clustered, including;:

— The type of attitude that is expressed. For example, the source might be ex-
pressing a positive, negative, or uncertain attitude.

— The basis for the opinion, such as supporting beliefs, or experiences

— The expressive style of the sentences. The style might be sarcastic and vehement,
for example, or neutral.



e Once systems are developed to automate the above tasks, they may be applied
to many topics and documents, to build perspective profiles of various groups and
sources, and observe how attitudes change over time.

We focused on building a comprehensive infrastructure to support exploration of this
area, rather than focusing on one particular piece in depth. Thus, we built and evaluated
end-to-end systems, and performed both deep and high-level annotations of the data. In
addition, we developed a representation and language for describing how opinions are
expressed in language, which provides a firm basis and which is expressive and extendable.

The remainder of this executive summary overviews the activities and accomplishments
of our research effort. Chapter 2 of this report provides greater detail. Chapter 3 is a
catalogue of results and technical products of our work.

1.2 Overview of Activities and Accomplishments

To support high-level tasks, such as building perspective profiles over time, and recognizing
trends and significant changes in opinions, we developed a language and representation
to describe basic building blocks of how opinions are expressed in language. Our work
was informed by work in other fields, such as linguistics and literary theory. But our
requirements for this project go beyond descriptive linguistics work. The need to support
computational work raises additional demands. First, we must address the ambiguities
that arise in text. Second, we must identify a set of concepts and properties that are not
overly detailed, but are rich enough to capture needed information. Third, annotators must
be able to reliably and consistently manually annotate data, so that high-quality training
and test data may be developed.

Thus, we developed annotation instructions for identifying expressions of opinions in
text. A knowledge representation scheme was developed, and implemented in a system that
supports manual annotation of the data. A conceptualization was written that fleshes out
concepts used in the annotation instructions. Over 100 documents have been annotated
according to the instructions. Pilot agreement studies were performed, with encouraging
results. Three people were trained as annotators. An annotation agreement study was
performed with two of the trained annotators, showing high agreement. We are eager to
continue our work performing and analyzing annotations of opinions.

A framework and initial design were developed for defining summary representations
of opinions, building on the annotations described above. The goal is to provide concise
and ultimately user-tailored summaries of the opinions expressed in an article, in a set
of articles, or in any arbitrary segment of text. Desirable facilities are support of direct
querying, collective perspectives, matching user-specified constraints, creating perspective
profiles, debugging, and creating a higher-level gold-standard for evaluating Natural Lan-
guage Processing Systems. Working toward implementation and experimentation with this
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framework, building on our work on manual and automatic annotation, is a promising area
of research.

A repository of linguistic clues was created that are promising indicators of perspective.
It includes words and phrases from existing published work, and words, phrases, and
patterns learned using automatic processes.

An overall solution architecture was designed and implemented. It includes a manual-
annotation architecture, a learning architecture, and an application architecture.

The manual annotation architecture includes pre-processing components, such as sen-
tence splitting, an annotation system which enables human annotators to annotate the data
(implemented using Sheffield’s Gate system), and post-processing components to produce
data that may be passed as input to the learning and application architectures.

The MPQA learning architecture supports the development of systems that learn to
automatically identify perspective information in text. Some basic goals of the architecture
are:

o to facilitate the use of MPQA manually annotated documents as training input for
the learning algorithms;

e to facilitate integration of a variety of text processing components as producers of
features for the learning algorithms;

e to facilitate experimentation with various components and features within a flexible,
modular framework.

e to facilitate evaluation of experimental results.

We performed several initial experiments to reproduce some of the manual annotations
automatically, using the learning architecture. Although these experiments are prelimi-
nary, significant improvements over baseline accuracy were achieved for a major part of
the annotations. We are currently planning additional experiments to perform in future
research, which will target additional aspects of the annotation scheme, will involve more
of the features from the repository of linguistic clues, and will involve additional learning
algorithms, such as co-training.

The final component of the MPQA workshop is the End-User Evaluation. There are
three main goals of the End-User Evaluation. First, we wanted to explore what aspects of
opinions are likely to be the most useful for accomplishing opinion tasks that would be of
direct interest to analyst users. Next, we wanted to establish a framework for evaluating
opinion tasks. Finally, we wanted to conduct an example evaluation to explore what
obstacles will be faced in a full evaluation.

Two two-hour presentations were prepared for the midterm and final meetings.

Pre-workshop planning and development of initial annotation instructions and annota-
tion system were performed during Spring 2002.



The two months after the workshop has also seen a high level of activity, including
revision of annotation instructions, annotation of additional documents, designof an inter-
annotator agreement study, preparation of final report, and planning of machine learning
experiments.

The infrastructure and data for this work are at MITRE. There is no current support
to maintain that data and infrastructure, to migrate them to team members’ home insti-
tutions, or to support team member travel to plan experiments. There is a concern that
the infrastructure and collaborations will erode without short-term funding for the above.



Chapter 2

Description of Workshop Activities
and Technical Results

2.1 Participants and Conduct of the Workshop

A total of 10 people were involved in the workshop. Some received compensation for
two months of work (full-time), some for one month of work (half-time), and one person
(Theresa Wilson) also received compensation for the spring 2002 semester as a research
assistant. Many people devoted significantly more time to the effort. Wiebe is currently
supporting Wilson to work on this project, using research funds from another source.

The participants are:

o Chris Buckley, President of SabIR Research Inc., full-time

e Eric Breck, Graduate Student at Cornell University, full-time
o Claire Cardie, Professor at Cornell University, half-time

e Paul Davis, Graduate Student (who recently finished his PhD) at the Ohio State
University, full-time

e Bruce Fraser, Professor at Boston University, half-time
e Diane Litman, Professor at University of Pittsburgh, half-time
e Ellen Riloff, Professor at University of Utah, half-time

e David Pierce, Professor at SUNY at Buffalo, full-time

o Janyce Wiebe, Professor at University of Pittsburgh, full-time
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e Theresa Wilson, Graduate Student at University of Pittsburgh, full-time

The schedule was the following:

e March 13-15, 2002: A kickoff meeting was held at the University of Pittsburgh. Seven
of the workshop participants (Breck, Buckley, Cardie, Litman, Pierce, Wiebe, and
Wilson), as well as Kelcy Allwein, David Day, Penny Lehtola, Mark Maybury and
John Prange attended.

o April 1-2, 2002: Fraser and Wiebe met at the University of Pittsburgh to plan work
for the summer.

e April 11, 2002: Cardie, Wiebe and Wilson met at the University of Pittsburgh to
work on the initial manual annotation system.

e May 20-July 23: The workshop itself. The following special meetings were held
during this time:
— June 6: Midterm Meeting and Presentations
— June 7: Intelligence Speaker Series

June 11-13: AQUAINT PI Midterm Meeting (Wiebe attended)
— July 22-23: Final meeting and Presentations

o August and September: Annotation instructions revised and extended, additional
documents annotated, machine learning experiments planned, final report prepared.

2.2 Data Acquisition and Corpus Formation

The collection of data gathered for this project is a large collection of over 270,000 doc-
uments that appeared in the world press over an 11-month period, from June 2001 to
May 2002. The documents were downloaded from the MITRE MiTAP system. With the
exception of a small number of relevant documents, all documents in the collection are
documents taken from FBIS.

The FBIS document collection has the following characteristics. It is an English lan-
guage collection, with 60% of the documents translated into English by FBIS. 20% of the
documents are transcriptions from television or radio broadcasts. 5% of the documents are
explicitly identified as editorials.

Using an information retrieval system, eight topics were used to select a subset of the
full collection. The topics are: the presidential election in Zimbabwe, the U.S. annual
human rights report, relations between Taiwan and China, the U.S. holding of al Quaida



and Taliban detainees at Guantanamo Bay, passage of the Kyoto Protocol, the political
upheaval in Venezuela, Israeli settlements in the West Bank, and reactions to the U.S.
characterization of certain countries as an “axis of evil.”

At least 200 documents were retrieved on each of these topics. Of this set, 575 docu-
ments were identified as being publicly available for a small fee from the World News Con-
nection (WNC), a division of the federal National Technical Information Service (NTIS).
With the help of MITRE, plans are currently being made to have WNC distribute both

the data and the annotations.

2.3 Annotation of Expressions of Opinions in Lan-
guage

2.3.1 Instructions for Annotating Opinions in Newspaper Arti-
cles

The Instructions for Annotating Opinions in Newspaper Articles provide a conceptual-
ization framework for the annotation task. Briefly, the annotations are centered around
two main types of things: (1) explicitly mentioned private states and speech events, (e.g.,
“John hates Bill” and “Mary said she would be home late”), and (2) expressive subjective
elements (e.g., “to put it mildly” and “what an idiot”). The annotation task involves
identifying text spans that correspond to these concepts, as well as related information,
including the source (e.g., whose opinion is being expressed?), type (e.g., is the opinion a
positive one?), and strength of the private state (e.g., medium-strength “criticize” versus
extreme-strength “vehemently attack”).

We use the term, “on”, as a shorthand reference for the word or phrase that explicitly
mentions a private state or speech event. If an opinion or other private state is being
expressed by a source, the instructions direct the annotator to classify the on for that
source as onlyfactive=no. Otherwise, the on is tagged as onlyfactive=yes.

2.3.2 Annotating Opinions in Newspaper Articles: Example Pas-
sages with Annotations

To assist the annotators, we created a reference document, Annotating Opinions in News-
paper Articles: Example Passages with Annotations. This document explains the annota-
tions for a number of difficult, real-world examples that were encountered during annotator
training. The examples in this document also are intended to help the annotator by mak-
ing more concrete the boundry between when and when not to annotate a private state or
speech event.



2.3.3 Opinion Annotation in GATE

The annotation system that we used for the workshop was developed using GATE, a
General Architecture for Text Engineering. GATE is freely available from the University
of Sheffield, http://gate.ac.uk.

We specified the types of annotations described in the Instructions for Annotating
Opinions in Newspaper Articles using XML. The XML schemas that specify the annotation
types are located at http://www.cs.pitt.edu/mpqa/opinion-annotations/gate-annotation.
GATE with our XML annotation schema becomes a customized annotation tool. We
developed online instructions in html for using GATE to annotate opinions, which include
the pointers to Gate and the XML schemas mentioned above.

2.3.4 Annotation Sample

This section provides a brief example of the opinion annotations.
The following is the first sentence from an article about the 2002 presidential election
in Zimbabwe. The article appeared on March 15, 2002 in the newspaper, Dawn.

Western countries were left frustrated and impotent after Robert Mugabe for-
mally declared that he had overwhelmingly won Zimbabwe’s presidential elec-
tion.

There are three agents that are sources in this sentence: (1) the writer, (2) Western
countries, and (3) Robert Mugabe. Here are their annotations.
(1) writer

on=implicit, onlyfactive=yes
There is no word or phrase that is the on for the writer, but everything written in the
article is attributed to the writer, and must be evaluated. In this sentence, because there
is no expressive subjectivity attributed to the writer, the implicit on for the writer is
onlyfactive=yes.
(2) Western countries

on=were left frustrated, onlyfactive=no, strength=medium
The on for Western countries is directly expressing an emotion This direct expression of a

private state makes onlyfactive=no.

(3) Robert Mugabe
on=formally declared, onlyfactive=no, strength=neutral
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expressive-subjectivity=overwhelmingly, strength=medium

The on for Robert Mugabe is a speech event. The strength of the on is neutral be-
cause there is not a private state being expressed by the on-phrase. However, because of
the expressive-subjective element, overwhelmingly, the on for Robert Mugabe is onlyfac-
tive=no.

Figure 2.3.4 shows how these annotations look inside the GATE annotation tool.

More annotated examples can be found with the online GATE annotation instructions,
http://www.cs.pitt.edu/mpqa/opinion-annotations/gate-instructions.

Messages| ¥ Corpus Pipeline_00029| 5 mycorpus =] 04.33.07-17094
‘Te}d ‘Annotations ‘Annotation Sets  Print \gl

ﬂ: - Check annotations
Default annotations
HARARE: Western countries were left frustrated and impotent = MPQA annotations
after Robert Mugabe farmally declared that he had overwhelmingly -~ agent
won Zimbabwe's presidential election. - - ¥ expressive-subjectiy
B Type | Set | Start a| End| _____ -
agent MPQA 58| 75| {id=west, nested-source=w, west} [ | V on.
on MPQA 76| 96 | {onlyfactive=no, overall-strength=m split
agent MPQA| 117 130|{id=mugabe, nested-source=w, mugj """ Original markups annote
on MPQA 131| 148| {nested-source=w.mugabe, overall-
expressive-subjectivity | MPQA 161| 175| {nested-source=w mugabe, attitude
on MPQA 218| 218 | {onlyfactive=yes, nested-source=w
expressive-subjectivity | MPQA 245 | 258 | {nested-source=w, attitude-type=ot

Figure 2.1: Example of annotations in GATE

2.3.5 Annotated Documents

As of September 22, 2002, a total of 114 documents have been annotated. 57 of these
documents have full, deep annotations; the remaining documents have shallow annotations.
With deep annotations, all relevant features are included for each text span identified by the
annotator. This includes judgments of certainty. For shallow annotations, the annotator
is asked to identify the pertinent text spans, as with the deep annotations, but is allowed
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to leave the annotation features unspecified, with the exception of the onlyfactive feature.
Although it captures less detail, performing shallow annotations on a document requires
significantly less time than performing deep annotations: approximately 40 minutes, on
average, compared to an average of 2 1/2 hours for for deep annotations. In addition, any
documents with only shallow annotation can later be annotated in depth, building on the
with the existing shallow annotations. That is, the shallow annotators are a subset of the
deep annotations.

One goal of the workshop was to produce an annotated corpus of opinions that could
be made available to other researchers. As it currently stands, it will be possible to license
28 (22 deep) of the annotated documents from the World News Consortium (WNC). All
documents annotated in the future will also be drawn from the subset of those available

from the WNC.

2.3.6 Interannotator Agreement

In order to validate the annotations we have defined, we need to assess the consistency of
human annotation. To that end, we conducted pilot interannotator agreement experiments.
In this preliminary study, we examined agreement for three aspects of the annotations: ons,
expressive-subjective elements, and judgments of only-factivity.

There were three groups of annotators involved in the study. Group 1 consisted of
3 workshop participants. Group 2 consisted of 3 different workshop participants. And
Group 3 consisted of 1 workshop participant and 1 paid annotator (who did not attend
the workshop, and who resides in Pittsburgh). Within Groups 1 and 2, there was no prior
training among annotators, in that no two of them had annotated the same documents
and then discussed their results. However, the annotation instructions had been presented
to them before, and each of them had annotated some documents.

The annotators in Group 3 had trained together before.

Group 1 annotated a set of 4 documents; Group 2 annotated a different set of 4 docu-
ments; and Group 3 annotated a different set of 3 docments. Below, we report the pairwise
agreements for each pair within a group, for each of the three tasks. In addition to annotat-
ing ons, expressive-subjective elements, and judgments of only-factivity, the two annotators
in Group 3 also indicated when their judgments were uncertain.

Note that annotators differ from one another concerning the boundaries of the ons and
expressive-subjective elements they identify. For example, following is a sentence fragment
in which two annotators identify different boundaries of an on (in boldface):

Bush has adopted the most pro-Taiwan posture of any president...

Bush has adopted the most pro-Taiwan posture of any president...
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Following is an example with expressive subjective elements. The first annotator iden-
tifies only “alarming” as the expressive subjective element, while the second includes the
words before an after:

...some of Mr. Chavez’s more alarming faults...

...some of Mr. Chavez’s more alarming faults...

For applications, it is probably most important that both annotators see an expressive
subjective element or “on” within the same text span, and not that their exact boundaries
match. In the instructions, we did not attempt to define rules to try to enforce boundary
agreement. While such rules would likely be complex, they might be possible to define.
We suggest that a strong motivation for doing so is advisable before addressing this. In
the experiments, we count overlapping ons and overlapping expressive subjective elements
as matches.

Metrics

First consider measuring agreement on expressive subjective elements and ons. Two an-
notators will not, in general, identify the same number of objects: one will see more ons
than the other, or will see more expressive subjective elements than the other. The agr
agreement metric is an appropriate one for measuring agreement in this situation. This is
a directional measure of agreement.

Call two annotators a and b, and the sets of entities annotated by each A and B. We
compute the agreement of b to a as:

|AN B|

aor(allb) =

Note that this corresponds to the notion of precision and recall as used to evaluate,
for example, named entity evaluation. Our agr(al||b) corresponds to the recall if a if the
gold-standard and b the system, and to precision, if they are reversed.

We now turn to measuring agreement for the only factive judgment. For two annotators,
a and b, we take the set of ons which they both identified, and calculate their agreement for
those. In this case, there are the same number of objects per annotator. Cohn’s Kappa
() (Cohen, 1960) metric is an appropriate measure of agreement in this case.! Let n;; be
the number of judgments of an object i to category j, where in this case objects are ons, and
the available categories are onlyfactive-yes or onlyfactive-no. Let N be the total number

IThis explication of & is slightly abridged from (Wiebe et al., 1998), specialized for this two-judge,
binary judgment case.
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of objects.ELet pj = EZ”X;IJ, the percentage of assignments to category j. Let Pe = ijg.
Let Pq = —* Wh%e %= the fraction of objects that the judges agree on. & = Pl"__PP:.
Results

a b agr(b||la) agr(a||b) average

chrisb pcdavis 0.8706 0.8222
chrisb drpierce 0.8191 0.8556
drpierce pcdavis 0.8941 0.8085

0.8450
djl tw 0.6607 0.8085
djl ebreck 0.8095 0.7447
ebreck tw 0.6250 0.8333

0.7391
anna tw 0.8261 0.8636  0.8448

Table 2.1: Interannotator Agreement: ons

Table 2.1 presents the results for the interannotator agreement for marking ons, and Ta-
ble 2.2 for expressive subjective elements?. The results for annotating ons are particularly
encouraging given that the team members did not train among themselves.

The expressive subjectivity results are lower. However, the pattern of agreement among
the annotators within a group is far from random. As it happens, in each of Groups 1 and 2
there is one particularly sensitive annotator who identifies many more expressive subjective
elements than the other two members of his or her group. It turns out that the other two
members’ annotations are largely subsets of the sensitive annotators’ annotations. First,
consider Group 1. T identified 153 expressive subjective elements in her groups’ documents.
E identified only 29, but fully 97% of those are included in T’s set. Over 80% of Di’s 76
expressive subjective elements are included in T’s set. In the other group, Group 2, P
identified 196 expressive subjective elements, D identified 75, and C identified 74. 88% of
C’s and 81% of B’s are included in P’s set. For various applications, it is likely that more
(P and T) or less (D, C, E, and Di) sensitivity may be appropriate. This is another fruitful
area for further investigation.

2The averages in these tables are arithmetic means of all the agrs. While agr corresponds to precision
and recall, we feel that an arithmetic mean is a better way to average these results than the F-measure
(harmonic mean) typical in, for example, named entity evaluation.
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a b agr(blla) agr(al|lb) average
chrisb pcdavis 0.3469 0.8784
chrisb drpierce 0.3600 0.3243
drpierce pcdavis 0.2959 0.8133

0.5031
djl tw 0.3137 0.6184
djl ebreck 0.6897 0.2632
ebreck tw 0.1699 0.9655

0.5034
anna tw 0.6138 0.7652  0.6895

Table 2.2: Interannotator Agreement: expressive subjective elements

Table 2.3 presents results for agreement on marking onlyfactivity judgments. Most
interesting is the agreement between the trained annotator (anna) and one of our team
members (tw). While the initial result is reasonably high, when the judgment set is reduced
to only the subset where both annotators were certain of their judgment, which is fully
82% of the judgments, the agreement jumps to a Kappa value of 0.805. This is considered
a very high Kappa value, as Kappa measures the amount of agreement over and above the
agreement one would expect from chance.

2.4 Summary Representations of Opinions

Previous sections of this report described the linguistic annotation scheme that was de-
signed as part of this project to support a wide variety of end-to-end applications in
multi-perspective question answering. For any particular MPQA application, however, we
anticipate the need to go beyond the low-level annotations and have begun to investigate
the creation of summary representations of opinions, which would provide concise,
and ultimately user-tailored summaries of the opinions expressed in an article, in a set of
articles, or in any arbitrary segment of text.

In the subsections below, we first provide a concrete example of an MPQA summary
representation for a portion of one article in the MPQA collection (section 2.4.1). We
then briefly discuss how summary representations might be used in various MPQA tasks
(section 2.4.2) and describe issues for the automatic creation of summary representations
(section 2.4.3).
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anng anng kappa

chrisb pcdavis 0.5801
chrisb drpierce 0.4485
drpierce pcdavis 0.6518
djl tw 0.4456
djl ebreck 0.3248
ebreck  tw 0.5522
anna tw 0.624
anna tw [certain]  0.805

Table 2.3: interannotator agreement, onlyfactivity

2.4.1 An Example

An MPQA summary representation effectively encodes the gist of the opinions expressed
throughout one or more texts or text spans. They are “summaries” in that they merge
and make inferences from lower-level MPQA annotations that have been identified in the
text.

As an example, consider the text in Figure /refsummary-rep-example, which is the first
ten sentences of one document (#20.20.10-3414) from the Human Rights portion of the
MPQA collection. The first sentence of the document,

The Annual Human Rights Report of the US State Department has been
strongly criticized and condemned by many countries.

should produce the following lower-level MPQA annotations:

writer: onlyfactive
writer: ezpressive-subj (medium).

In particular, from the writer’s perspective, the sentence can be classified as onlyfactive.
In addition, the lexical cue “stongly” indicates some (medium) amount of expressive sub-
jectivity.

A similar analysis of the remainder of the text fragment would produce the low-level
annotations of Figure 2.3. It should be clear that the representation of opinions at this
level is difficult for humans to absorb. It does, however, directly support the creation of
an MPQA summary representation that provides the gist of the opinions expressed in the
text. The MPQA summary representation for the sample text is shown in Figure 2.4.
The summary makes it clear that there are three primary opinion-expressing agents in the
text, at least according to the writer of the document — the writer him/herself; many
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The Annual Human Rights Report of the US State Department has been strongly
criticized and condemned by many countries. Though the report has been made
public for 10 days, its contents, which are inaccurate and lacking good will, continue
to be commented on by the world media.

Many countries in Asia, Europe, Africa, and Latin America have rejected the content
of the US Human Rights Report, calling it a brazen distortion of the situation, a
wrongful and illegitimate move, and an interference in the internal affairs of other
countries.

Recently, the Information Office of the Chinese People's Congress released a report
on human rights in the United States in 2001, criticizing violations of human rights
there. The report quoting data from the Christian Science Monitor, points out that the
murder rate in the United States is 5.5 per 100,000 people. In the United States,
torture and pressure to confess crime is common. Many people have been
sentenced to death for crime they did not commit as a result of an unjust legal
system. More than 12 million children are living below the poverty line. According to
the report, one American woman is beaten every 15 seconds. Evidence show that
human rights violations in the United States have been ignored for many years.

Figure 2.2: MPQA Sample Text. First ten sentences from document #20.20.10-3414 from
the Human Rights portion of the MPQA collection.
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<writer>: onlyfactive <writer>: expr-subj (medium)

- <report> <writer>:

<writer>:
<writer>:

<writer>: onlyfactive <writer, many-countries>:
- <report> <writer, many-countries>: extreme

<writer, many-countries>:

<writer>: onlyfactive
<writer, info-office>: > <US>
<writer>: onlyfactive = <writer, chinarep>: onlyfactive
<writer>:
2> <US> <writer>: expr-subj (low) <writer>:
2> <US>  <writer>: expr-subj (low) <writer>:
<writer>: onlyfactive

<writer>: onlyfactive
<writer>: > <USs> <writer>: expr-subj (low)

Figure 2.3: Set of Lower-Level MPQA Annotations for the Text Sample from Document
#20.20.10-3414.
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v

subjectivity
index: 0.4 (4/10)

< ,many countries>: nelg
subjectivity ow
index: 1.0 neg .
y <US>
< , info-office>:
subjectivity index: 1.0 neg
medium

Figure 2.4: MPQA Summary Representation for the Text Sample from Document
#20.20.10-3414.
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countries in Asia, Europe, Latin America, and Africa; and the Chinese information office.
Furthermore, these agents expressed the following opinions:

e the writer expressed a negative attitude (of medium strength) towards the human
rights report;

o the writer also expressed a mildly negative attitude towards the United States;

e according to the writer, many countries (in Asia, Europe, Latin America, and Africa)
expressed a strongly negative attitude towards the human rights report; and

e according to the writer, the Chinese information office expressed a negative attitude
(of medium strength) towards the United States.

Inferences. As noted above, portions of the summary representation require making
inferences across related groups of lower-level annotations. Associating a strength (low,
medium, high) with each negative attitude is one such example. The subjectivity index
assoclated with each nested agent is another example of the kind of summary statistic that
one could generate from the lower-level annotations. It indicates, for example, that 4 out of
10 sentences of the writer include subjective language; and that all “utterances” associated
with many countries and the Chinese information office include subjective content.

Internal representation. Like the lower-level MPQA annotations, the summary rep-
resentation for a document, a set of documents, or one or more text fragments can be
encoded as in-line annotations. This would allow for querying directly by the end-user.

Flexibility. There are many user-specified options for the level at which the MPQA
summary representation could be generated. For example, the user might want summaries
that focus only on particular agents, particular classes of agents, particular attitude types
or attitude strengts. The user might also want to specify a particular level of nested source
to include, e.g. create the summary from the point of view of only on the most nested
sources.

2.4.2 Uses for Summary Representations

Although a primary use of summary representations is to provide a short, optionally tai-
lored summary of the opinions expressed in a specific text(s) or text fragment, we anticipate
other uses for the MPQA summary representations.

Direct querying. When the summary representation is stored as a set of document
annotations, it can be directly queried directly by the end-user using XML “grep” utilities.
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Collective perspectives. The summary representations can be used to describe the
collective perspective w.r.t. some issue or object presented in an individual article, or
across a set of articles.

User-specified views. The summary representations can be tailored to match (some
types of) user-specified constraints, e.g. to describe the perspective of a particular writer,
individual, government, or news service w.r.t. a particular issue or object in an individual
article, across a set of articles.

Perspective Profiles. The MPQA summary representation would be the basis for cre-
ating a perspective “profile” for specific agents, groups, news sources, etc. The profiles,
in turn, would serve as the basis for detecting changes in the opinion of agents, groups,
countries, etc. over time.

Debugging. Because the summary representation is more readable than the lower level
annotations, summary representations can be used to aid debugging of the lower-level
annotations on which they were based. This is the case whether the lower-level annotations
were manually generated or automatically generated.

Gold Standard “answer keys”. Creating the “gold standard” by which to evaluate
most empirical NLP tasks is generally an intensely time-consuming endeavor. Consider, for
example, the amount of effort required to create the scenario template “answer keys” for
information extraction evaluations. Once the gold standard for the lower-level annotations
has been created for a collection, however, it may be possible to completely automate the
creation of gold standards for various MPQA summary representations. These can then
be used to evaluate summary representations created on top of automatically generated
lower-level annotations.

Closer to true MPQA. The MPQA summary representations should let us get closer
to true question-answering for multi-perspective questions. To handle TREC-style, short-
answer questions, for example, a standard QA system strategy is to first map each natural
language question into a question type (e.g. a “who” question, a “where” question, a “why”
question) so that the appropriate class of answer (e.g. a person, a place) can be located in
the collection. The MPQA summary representation acts as a question-answering template,
defining the multi-perspective question types could be answered by our system.
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2.4.3 Automatic Creation of Summary Representations of Opin-
ion

In the paragraphs below, we discuss some of the issues involved in the automatic creation
of MPQA summary representations.

Perfect lower-level annotations. Given a complete and accurate set of deep lower-
level MPQA annotations, building a summary representation will be fairly easy, but still
non-trivial. In particular, it requires accurate noun phrase coreference subsystem to iden-
tify the objects towards which some opinion was expressed. Although the deep annotations
contain enough information to find all references to individual agents in a text, there is
no plan to include similar annotations for objects. Identifying the object of an attitude
to a dsrelation is often very difficult for human readers to determine and it is often not
explicitly expressed in the text.
There are also likely to be complications when the text includes con icting opinions.

I perfect lower-level annotations. The situation becomes much harder, of course,
when the MPQA summary representation is to be built on top of automatically generated
lower-level annotations, which are likely to be incomplete and inaccurate. The situation
will be akin to the information extraction task of “merging” extracted template relations
into a scenario template. In addition, the noun phrase coreference system will be much
more important it will need to provide not only the links between coreferent objects,
but also between coreferent agents.

Cross-docu ent coreference. In contrast to the TREC-style QA task, effective MPQA
will require collation of information across documents since the summary representation
may span multiple documents. For example, if a user wants to know the range of perspec-
tives on topic X, then the system will need to perform cross-document coreference w.r.t.
topic X as well as w.r.t. the various agents that express views on the topic.

In the natural language processing literature, the term segmentation refers to breaking up
a document into smaller chunks - or segments - that are locally coherent. Depending on
factors such as corpus type and application need, different notions of coherence have been
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proposed as the basis of segmentation.

In the area of information retrieval, text segmentation has usually been based on se-
mantic coherence. Segmentation is performed by placing segment boundaries at points
of semantic discontinuity, which in turn are computed using measures such as lexical co-
hesion (Morris and irst, 1991; earst, 199 ). In domains where large documents cover
many topics, once a document has been segmented, the segments enable retrieval at the
segment rather than the document level, or help guide the user to a portion of a retrieved
full-document.

In the area of discourse analysis, segmentation has instead been based on notions of
informational ( obbs, ; Mann and Thompson, 1988), and or intentional coherence (Gros
and Sidner, 198 ; Passonneau and Litman, 1993). Determining which sentences are in-
formationally coherent has often been computed using formal methods of inference (e.g.
abduction) to prove that coherence relations (e.g., elaboration) relate the content or the in-
formation being conveyed within a segment. Segment boundaries have also been proposed
based on analysis of discourse-level linguistic cohesive devices such as discourse markers
and referring expressions. In contrast, intentional coherence has typically been based on
a goal-oriented view of natural language processing; sentences are coherent when they can
be related to the same purpose. Like informational coherence, intentional coherence can
be computed using inference and or linguistic clues. While informational and intentional
coherence have typically been applied to monologues and dialogues, respectively, hybrid
approaches have also been proposed.

For multi-perspective question answering, we believe that a notion of segmentation
based on a new notion of “perspective coherence” will prove similarly useful for a variety
of high-level tasks. In particular, in the next phase of our research, we would like to
extend our annotations to include “perspective segments”, by identifying sentence spans
expressing coherent perspectives, which will be defined in terms of our existing sentence-
level annotations. In other words, we believe that we can use our lower-level analysis to
produce higher-levels of understanding, by looking at how sentences expressing perspective
interact with one another in larger pieces of text. As with other notions of segmentation,
this will likely involve merging and performing shallow inferences across sentences.

To motivate this idea, consider an example segment produced during an informal man-
ual clustering study we performed, described below in section 2.10. For this study, work-
shop participants were asked to label opinions, where each opinion could be described by
a single sentence, or by a segment consisting of a sentence span.

The excerpt in Figure 2. illustrates a sample segmentation from our coding exercise. In
particular, 4 out of coders placed sentences 3-8 through 3-10 in the same segment; a th
coder placed the beginning of this segment one sentence earlier. The (deep) annotations,
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3- Mugabe described the opposition as "donkey being controlled by the British,” the
former colonial power. on desc ibed only active n sou ce  mu abe

S GM GI C D

3-  The edgling MDC won  of 120 elected seats in  une 2000 parliamentary elections
as Mugabe s popularity plunged amid economic devastation and chaos.

S GM GI CcC D S

3-8  The U.S. State Department released a human rights report on imbabwe Monday
that accused the government of extrajudicial killings, undermining the independence of the
judiciary and waging a “systematic campaign of violence targeting supporters and potential
supporters of the opposition.” on accused only active n sou ce  us e ot

3-9  Security forces tortured opponents, ruling party militants abducted people, and
police arrested opposition supporters who were themselves the victims of crimes.  3-10
Freedom of the press and freedom of assembly were also severely restricted, the report said.

on said only active n sou ce  us e ot

S GM D C D S

3-11  In his speech on Monday, Mugabe thanked African leaders for refusing to buckle
to pressure to suspend imbabwe from the Commonwealth of Britain and its former ter-
ritories at a summit of the 4-nation grouping in Australia. on ¢t an ed only active n
sou ce  mu abe on e wusin to buc le only active n sou ce  mu abe a ican lead
es

Figure 2. : An example document excerpt, with human seg entations and annotations.

which were produced separately from the clustering study, are also shown.

First, the segment consisting of sentences 3-8 through 3-10 seems to illustrate one
potential way in which perspective coherence can be defined in terms of the sentence-level
annotations: merge sentences into a segment when a single source (e.g., (w, us report))
is explicitly stating a sequence of opinions (e.g., (only-factive n)). Note that segment
boundaries thus occur where the previous and following sentences are discontinuous with
respect to this type of coherence. In our example, the sources of the “ons” before and
after the segment (that is, sentences 3- and 3-11) are different than the sources within
the segment. As with other types of segmentation, linguistic phenomena such as the use of
“his” in 3-11 to refer to Mugabe (who was most recently mentioned outside the segment)
lends further support to such a segmentatation analysis. While this example shows one
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way of abstracting over properties given our current sentence-level annotations, we believe
that other abstractions will also be useful.

Note that sentence 3- provides an interesting borderline case, as one coder also in-
cluded this sentence in the segment. First, there was no explicit “on”. Second, sentences
3-8 through 3-10 can be seen as providing evidence for the expressive-subjective element
“chaos.” We hypothesi e that the treatment of sentences whose content can be related by
particular types of “informational relationships” (as discussed above) might impact per-
spective segmentation. For example, a more sophisticated notion of perspective coherence
might be to cluster evidence together (as with sentences 3-8 to 3-10), then include it with
the sentence(s) expressing the opinion that the evidence supports (sentence 3- ). Another
possibility might be to ignore the presence of factive sentences that are providing evidence
for an opinion, when trying to merge a sequence of opinionated sentences into a larger
segment. An informal analysis of our data suggests that when evidence is treated the same
way by coders, segment boundary agreement is about 0

We hope to further develop this notion of perspective coherence in future work, as we
believe that segmentation will prove useful for higher level tasks. wust as in information
retrieval, segmentation can be used to restrict question-answering and clustering to regions
of documents, rather than whole documents. Our high level summaries might also want
take advantage of segmentation, for example, by only including information from segments
that either fully or partly convey subjective information. Finally, we believe that segmen-
tation will help us generate new contextual features for our machine learning experiments;
related notions such as density have already been shown to be useful in previous work.

A conceptuali ation of perspective in language was prepared, which elaborates upon con-
cepts used in the annotation instructions. In considers pragmatic in uences on perspective,
such as the identify and attitudes of a person, as well as the genre of the product and the
context of the writing. It classifies various lexical clues of subjectivity along a number of
dimensions. In addition, it considers how subjective expressions may be combined to form
larger discourse structures. The conceptuali ation is a separate deliverable.

A number of promising linguistic clues of perspectives have been gathered together at
MITRE in the directory workshops multip lib. They come from existing published liter-
ature, as well as from automated processes.



2. . anua y enti e eatures

Five sets of manually-identified features were constructed during the MPQA Workshop,
ranging from lists of likely s eec event verbs, adjectives, and nouns; to lists of syc olo ical
verbs ( syc we bs); to lists of discourse markers. With the exception of one feature set,
which was manually entered from a published book, the sets were constructed from freely
available electronic resources. The five basic sets are as follows:

1. lev-speec Speech event verbs compiled from an electronically available index of
verbs and their classes, from (Levin, 1993).

2. lev-fn-se erbs, nouns, and adjectives which are likely indicators of speech events
from e amenet oject (Framenet, 2002), combined with the verbs in 1.

3. lev-fn-psyc -plus Psych verbs from (Levin, 1993) and psych verbs and adjectives
from (Framenet, 2002). Some verb entries also contain the attribute ola , indicating
whether the verb can be taken to re ect a positive or negative attitude.

4. ball er-se This large list of possible speech event verbs was manually typed and is
from (Ballmer and Brennenstuhl, 1981).

. disc- arkers A list of discourse markers obtained on-line from (Cues and for the

Reader, 2002).

For each of these five sets, (at least) one file was created. Where more than one file
exists, they are numbered (e.g. disc ma e s , disc ma e s , etc.), with the larger number
indicating the latest version (typically with new attributes or errors removed). All the files
have the same format of comments describing the feature set at the top of the file, followed
by one entry per line, indicating various attributes of the feature, such as its type, length,
spelling, part-of-speech, etc. For example, the first entry from lev s eec 1is for the word

as , and is as follows:

bl
For each of the five sets of features, a somewhat more detailed description is given
below, taken from the documentation that accompanies the feature files.

o lev-speec Likely speech event verbs from Beth Levin s “English erb Classes and
Alternations” book. bl_sec indicates which section of book taken from, 3 is “verbs of
communication,” 33 is “judgement verbs,” and 29 is (part of) “verbs with predicative
complements,” including appoint 29.1, characteri e 29.2, dub 29.3, declare 29.4 |
and conjecture 29. verbs. 3 taken as most likely speech event, therefore marked
str_se_verb “strong speech event verb,” section 33 is mod_se_verb moderate, and 29
have the least likelihood (weak wk_se_verb). Important notes: 1) these lists are
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incomplete (i.e., not all English speech event verbs are covered) 2) words overlap
between categories and sections.

lev-fn-se

This file contains likely speech event related verbs, adjectives, and nouns, from
Beth Levin s “English erb Classes and Alternations” book (verbs only) and from
Framenet (verbs, nouns, and adjectives). Types beginning with bl are Levin s, fn are
Framenet. There are entries of which 19 are unique (i.e., no other entry has
same word with same POS).

Framenet entry notes: types are of form: fn_domain frame se_ v,a,n . Words were
obtained by searching for lemmas by frame element (messa e, s ea e , and to ic
were used, so as to cover all of framenet s communication frames). Entries are not
given likelihoods of being good speech event indicators, but the types should help,
e.g., those with domain “communication” should be much better clues than those
with domain “body” (in fact, these should probably be removed, but were left in for
completeness).

Levin entry notes: bl sec indicates which section of book taken from, 3 is “verbs of
communication,” 33 is “judgement verbs,” and 29 is (part of) “verbs with predicative
complements,” including appoint 29.1, characteri e 29.2, dub 29.3, declare 29.4 |
and conjecture 29. verbs. 3 taken as most likely speech event, therefore marked
str_se_verb “strong speech event verb”, section 33 is mod_se_verb moderate, and 29
have the least likelihood (weak wk_se_verb).

lev-fn-psyc -plus

This file (lev-fn-psych-plus2.tff) contains psych verbs and some other verbs and adjec-
tives, which are likely very good subjectivity indicators from Beth Levin s “English

erb Classes and Alternations” book (verbs only) and from Framenet (verbs and
adjectives). Types beginning with bl are Levin s, fn are Framenet. There are 30
entries.

Regarding duplicates: None of the entries are complete duplicates they all differ at
least in terms of one of the “type,” “wordl,” or “posl” attributes. Ignoring the type
attribute, there are 419 entries which are unique (meaning for any one of these 419,
there is no other entry with both the same word (field 3) and the same pos (field 4)).
To isolate these 419 unique entries, simply type “sort -u -k 3,4” on the file.

Framenet entry notes: types are of form: fn_domain _frame_se_v,a words were obtained
by searching for lemma s with frame element: experiencer.

Levin entry notes: bl_sec indicates which section of book taken from, as do the types.
Types are bl_psych_verb, bl judge_verb (judgement), and bl_desire_verb. Note that



bl judge_verbs also overlap with those in other (speech event) feature files, namely
lev-fn-sel and lev-speech

Modification description: added new attribute “polar” with possible values “pos,neg,unk”
(positive, negative, unknown) so that Levin verbs with such indications can be so
notated. These are given only for sections 31.2 (Admire verbs) and 33 ( udgment
verbs). There are 418 marked “unk” (i.e., from Framenet, or where Levin did not
make an indication), 2 marked “pos,” and 0 marked “neg.”

ball er-se

This file (ballmer_se2.tff) contains “speech activity” verbs (over ,000 of them) from
pages 1 1  of the book: “Speech Act Classification: A Study in the Lexical Analysis
of English Speech Activity erbs” by Th. Ballmer and W. Brennenstuhl, 1981,
Springer- erlag.

The types given are the cate-
gories from the book, such as “type EM2aa_Indicators_of the Emotional Process”
for the word “blush.” In general, the first word in each entry was marked with
pos verb, and all others were marked as pos unspec. Also, all stemming is yes, i.e.,
stemmed y. The authors indicate for 302 of the verbs whether they were positive
or negative, or sometimes other, non-polar values. So, the polar_plus attribute was
created which contains these values. erbs for which there was no indication are so
indicated, with polar_plus none.

Additional Notes: Bruce Fraser identified this book as a good source for speech
events, and Dee DeLoren o typed all of the verbs in so that an electronic version
could be created. There are guaranteed to be duplicates in this file, if the attribute
“type” is ignored (i.e., entries where the words are the same). Also note that the
only non-alphanumeric characters present are _ -

disc- arkers

This file (disc_mrkrsl.tff) contains discourse markers taken from the web page:
http: www.mapnp.org library writing cuestran.htm which says: wues and  ansi
tions o t e eade ont ibuted by eane  adous i ities consultant nte ed
by ate ¢ amaa lies to non o ts and o o ts unless noted.

The types given are the categories from the web page, such as “to show addition” or
“to contrast.” Note that some of these would not likely be considered discourse mark-
ers, such as “imagine this scene” and the list is likely far from complete, although
there are quite a few (1 2). Finally, note that some of the markers are actually pat-
terns with gaps, such as “neither ... nor.” These are marked with each gap counting
as a single word called GAP_-WD, e.g.: od neit e os uns ec stemmed vy

od _ 0s uns ec stemmed Yy od mno o0s uns ec stemmed .
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2. .2 ouns enti e it nformation traction ec ni ues

We section focuses on two types of features learned automatically: nouns and extraction
patterns. First, we explain the motivation for learning these types of features. Next, we
brie y overview the three learning algorithms that we used: AutoSlog-TS, Basilisk, and
Meta-Bootstrapping. Finally, we explain how we ran the experiments and show some of
the features that were learned.

oun Features

Noun features are words that may be associated with subjectivity when they are used as
a noun. Most of the subjectivity features studied in the past have been adjectives and
verbs (Wiebe, 2000; Wiebe et al., 2002; Bruce and Wiebe, 1999; at ivassiloglou and
Wiebe, 2000), but nouns can also be strong indicators of subjectivity. For example, many
nouns are verb nominali ations, such as “complaint” or “discrimination”. Many nouns also
represent states associated with subjectivity (adjectival nominali ations, if you will), such
as “happiness” and “ferocity”.

xtraction Pattern Features

Many subjective expressions cannot be adequately captured by a fixed word sequence. We
have identified several types of expressions for which N-gram representations are inade-
quate:

1. Intervening syntactic constituents expressions that allow a noun phrase (usu-
ally a direct object) to be inserted.

Core expression: d oveu t e all Examples: dove o nwu te all
General Pattern: d ove uw te all dovet emayo u t e all
Core expression:  tal ed to deat Examples: tal ed o n to deat

General Pattern: tal ed to deat tal ed t e mayo to deat

2. Intervening odifiers expressions that allow arbitrary modifiers to be inserted.

Core expression: ste on toes Examples: ste on o ns toes
General Pattern: ste on modi e s toes ste ont e mayo s toes
Core expression: too inte est in Examples: too a st on inte est in
General Pattern: too modi e s inte est in too a een inte est in

3. Intervening syntactic constituents and odifiers expressions that allow both
a noun phrase and arbitrary modifiers to be inserted.
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Core expression:  ave a loo Examples: ave a ya di ty loo

General Pattern:  ave a modi e s loo ave o0 n a mean loo
Core expression: b ou tto nees Examples: b ou t imto is nees
General Pattern: b ou t to modi e s nees bou t weto e nees

In general, many expressions are exible enough to allow for slight variations, including
arbitrary direct objects and noun phrase modification. This exibility cannot be adequately
captured by N-grams because of their fixed nature.  owever, these variations can be
modeled naturally using a syntactic representation. Extraction patterns provide exactly
this type of syntactic exibility. The extraction patterns that we used represent 13 types of
syntactic patterns, which are shown in Table 2.4. These syntactic patterns are instantiated
to represent specific expressions, such as com lained about n or  subj s a je
When used for information extraction purposes, the bracketed noun phrases are extracted
as phrases of interest , but we used only the patterns and not the extractions themselves
for our subjectivity experiments.
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