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This work is aimed at determining the best annotation scheme for our data, at pro-
ducing a corpus annotated with argumentation information and at training a system
to identify sentences containing claims. The corpus chosen contains texts belonging
to different registers. Most corpora that have been annotated with argumentation in-
formation thus far contain texts from a specific genre. Usually, they are composed by
persuasive texts with a defined structure. It is of interest to identify claims in user-
generated text in which it is rare to find structured arguments. This type of data
contains precious information on the way people form opinions about a topic. In
the literature, the basic components of the argument are the premise and the claim.
Most annotation tasks that have been proposed until now include the identification
and the consequent distinction of these two elements. In practice, the differentiation
between these components is fuzzy, making it difficult to perform the task automat-
ically. Therefore, this work focuses only on the claim component. In particular, our
goal is to identify claims made by authors who engage in the vaccination debate,
as it deals with public health and safety. The research question that will lead this
exploration is the following: What is a definition of “claim” that is feasible for its
identification in a cross-register corpus?
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Chapter 1

Introduction and Motivation

Argumentation is an important aspect of human communication. The study of ar-
gumentation is an interdisciplinary research field that has been gaining momentum
in recent years because of its relevance in cognitive sciences and its application in
artificial intelligence. It studies the function of human reasoning, which according
to some studies, is itself argumentative (Mercier and Sperber, 2011). The study of
argumentation can lead to the production of user-related cognitive models that find
utility in various tasks.

Because of the richness of information that it offers, data from the Web is often
the subject of exploration in artificial intelligence: social media, online newspapers,
forums, blogs, etc. (Lippi and Torroni, 2016). The availability of such data and the
advancements in computational linguistics fostered the rise of a new research field
called argumentation mining (AM). The goal of argumentation mining is to auto-
matically extract argument components from text, generating structured data for
computational models of argument. This task is worthy of interest not only because
it constitutes a scientifically engaging problem, but also because of its applicative
potential (Lippi and Torroni, 2016).

Depending on the application of the AM systems, these might be built adopting
different methods. Despite having distinctive goals, the architecture of the most re-
cent and efficient AM systems usually includes machine learning techniques. These
techniques require data in order to give the system the ability to learn. In particular,
if the machine learning task is supervised, it is essential to have a dataset annotated
with labels so that the system can learn how to classify unseen instances. The labels
in the training dataset are typically assigned by a human. Therefore, the resource
needed for supervised learning tasks is a collection of documents (a corpus) marked
by human annotators following certain criteria.

Thus far, most corpora annotated with argumentation information are composed
by a certain type of text, such as argumentative essays and news editorials. These
genres of text usually have a specific structure. Since it can help understanding
public opinions, researchers tend to be interested in data coming from the Web. This
kind of data is generated by users who do not follow a predefined template, resulting
in texts of miscellaneous genres and registers. Creating a Web data corpus annotated
with argumentation information is a difficult endeavor, but it is a valuable addition
to the field of argumentation mining.

User-generated Web data is becoming increasingly valuable because the process
of opinion formation is starting to rely heavily on online resources such as forums
and blogs. According to the World Economic Forum, one of the top causes of tension
in society is the spreading of misinformation online, especially on social media plat-
forms (Vis, 2014). Misinformation can be especially detrimental when it concerns
public health. The vaccination debate is a fitting case study for this area of discus-
sion. Governments promote information campaigns attempting to reassure parents
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on the safety of vaccines with the aim to ensure high levels of immunization. Par-
ents share their concern and skepticism on vaccine efficacy and safety with a focus
individual cases (Zummo, 2017). The result is a mix of contrasting information that
can confuse and disorient the public. With the collaborative media, it is not easy
to determine whether the information comes from reliable sources or not, therefore
obtaining reliable content becomes a serious issue (Zummo, 2017). Investigating the
vaccination debate, identifying claims and the sources associated with them can lead
to useful observations in the spreading of (mis)information.

My main research question is the following: What is a definition of “claim” that
is feasible for its automatic identification in a cross-register corpus? The related sub-
questions are: What kind of argumentation scheme is appropriate for the annotation
of argumentation information in Web data? Can the scheme output as part of the re-
sponse to the previous question be learned by a system? The outcomes of this thesis
are the following:

• An argumentation scheme.

• A system trained on such scheme.

• A corpus annotated with argumentation information.

The scheme includes only one argumentation component: the claim. This choice was
made after experimenting with more articulate argumentation schemes. This work
includes the results obtained conducting studies on previously-proposed schemes. It
presents an analysis of advantages and disadvantages in order to support the choice
of focusing on the claim component. The inter annotator agreement rate obtained
with the simplified scheme was 57.3%.

In order to answer the second subquestion, a machine learning classifier was
trained on data annotated with the simplified scheme. A rule-based baseline was
also presented. The best performing baseline achieved 0.63 F1 score. The machine
learning models that performed the best obtained 0.74 F1 score.

The annotated corpus was named VaxClaim and it is an annotated version of the
Vaccination Corpus. 1 The resource is composed by a collection of texts related to
the topic of immunization. The production of the annotated dataset was motivated
by the scarcity of corpora of Web data annotated with argumentation components.

1.1 The Vaccination Debate

The vaccination debate is an exemplary case for the study of online debates and
opinion forming processes. In 1998, a scientific paper was published by Andrew
Wakefield et al. (1998), which argued that there was a link between the Measles
Mumps and Rubella (MMR) vaccine and autism in children. The paper incited skep-
ticism in the public about the safety and the effectiveness of vaccines. With collab-
orative media, anyone can join in a discussion and share information and opinions.
This makes it difficult to attest the reliability of online content. Consequently, online
debates can be fertile ground for spreading of misinformation. Since the debate on
immunization directly affects public health and safety, its consideration is of partic-
ular interest.

To the best of our knowledge, no work has been done with argumentation in
the vaccination debate thus far. Some explorations have looked at this topic from a

1https://github.com/ChantalvanSon/VaccinationCorpus
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corpus linguistics perspective. Zummo (2017) analyzed the communication between
users of forums about the link between the MMR vaccine and autism. The author
focuses on the analysis of the content in order to identify the specific concerns raised
by the users. Zummo’s exploration also involves sentiment analysis with the goal to
look at forums as places of amplification of emotional load (Zummo, 2017).

Skeppstedt et al. (Skeppstedt, Kerren, and Stede, 2017) trained a classifier to
automatically detect the stance of the users in online forums. They allow for three
types of stance against, for or undecided about vaccination. They conclude that the
task of automatically determining whether the author is in favor, against, or neutral
with respect to a certain target (vaccination in this case) is a very difficult task.

The present work differs from the previous efforts to analyze the vaccination
debate from a linguistic perspective in terms of goal, theoretical framework and ap-
proach. By producing a simplified annotation scheme and a subsequent corpus an-
notated with claims, the goal is twofolds. One objective is to put forward a reliable
and versatile definition of “claim”. The other objective is to be able to reach a bet-
ter understanding of the factors and the players involved in the vaccination debate
through the extraction of argumentative text.
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Chapter 2

Background and Related Work

2.1 Argumentation Theory: Aristotelian argument

Argumentation is the product of reasoning processes. For this reason, this topic
has been the subject of analyses for centuries. The works of Aristotle are some of
the most influential in this type of exploration. In the introduction of On Rhetoric:
A Theory of Civic Discourse (Aristotle and Kennedy, 2007), Kennedy talks about the
works of Aristotle and explains that developing a theory of logical argument be-
came one of the major projects for the philosopher, which also led to an interest in
public argumentation. Aristotle’s work Rhetoric, in fact, wants to apply the princi-
ples of ideal rhetoric, which was intended for one-to-one communication, to more
realistic scenarios, which included public address. However, none of the works of
Aristotle systematically explains his theory of argumentation. According to Rapp
(Rapp and Wagner, 2013), the work that comes the closest to the goal of unfolding
Aristotle’s argument is his work Topics. The type of practice presented in the latter
is characterized by rules that detach it from more conversational argumentations.
Since neither Topics nor Rhetoric covey a general theory of argumentation, it is un-
clear what one could call “Aristotelian theory of argumentation” (Rapp and Wagner,
2013). Notwithstanding, it is possible to present key concepts that have been refer-
enced by subsequent scholars and that are important in the framing of the present
research.

The goal of an argument is to persuade the audience. Aristotle differentiates
between two types of persuasion. Non-artistic persuasion is direct evidence, such
as fact, witnesses, statistics, etc. Artistic persuasion is constructed by the speaker
and it can be of two well-known types: inductive and deductive. Inductive argu-
ments are also called paradigms and consist of drawing conclusions from observa-
tions. Deductive arguments are also called enthymemes or rhetorical syllogisms and
and consist of drawing conclusions from explicit or implied premises (Aristotle and
Kennedy, 2007). In Rhetoric the emphasis is on enthymemes, in fact, according to
the author, people are more easily convinced when they consider something to have
been proven. It is the job of the speaker to provide proof. Proofs are types of sul-
logismoi (deductive arguments), therefore Aristotle seems to claim that persuasion
is conveyed through a deductive premise-conclusion structure (Rapp and Wagner,
2013).

The work of Freeley and Steinberg (Freeley and Steinberg, 2013) helps clarifying
the relationship between different types of syllogism and enthymemes, premises
and other argumentation components. A syllogism is defined as “a systematic ar-
rangement of arguments”; they are composed by a major premise, a proposition which
presents a generalization. They are also composed by a minor premise, a proposition
which expresses a specification of the generalization of the major premise. Finally,
the conclusion is what necessarily follows the premises. Categorical syllogisms are
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characterized by a major premise which can be considered unqualified as it includes
words such as every, each, all, any. An example of this is given in 1 (from Freeley and
Steinberg, 2013).

1. Categorical syllogism
MAJOR PREMISE: All union presidents favor the union shop.
MINOR PREMISE: All union presidents are members of unions.
CONCLUSION: Therefore, all members of unions favor the union shop.

In conditional syllogisms, the major premise expresses hypothetical events and it is
generally introduced by words such as if, supposing, etc. An example of this is given
in 2 (from Freeley and Steinberg, 2013).

2. Conditional syllogism
MAJOR PREMISE: If the present measures have reduced greenhouse emis-
sions, then we will not need to implement a carbon tax.
MINOR PREMISE: Present measures have not reduced greenouse emissions.
CONCLUSION: Therefore, we will need to implement a carbon tax.

In a disjunctive syllogism the major premise is usually introduced by words such as
either, or, neither and it contains mutually exclusive elements. An example of this is
given in 3 (from Freeley and Steinberg, 2013).

3. Disjunctive syllogism
MAJOR PREMISE: We must send food to Africa or millions will die.
MINOR PREMISE: We don’t want millions to die.
CONCLUSION: Therefore, we must send food to Africa.

An enthymeme is also a type of syllogism. Aristotle defines it as follows: “if cer-
tain things [premises] being the case, something else [the conclusion] beyond them
results by virtue of their being the case, either universally or for the most part” (Aris-
totle and Kennedy, 2007). According to some interpretations, it is a truncated syl-
logism where either one of the premises or the conclusion are not explicit. Other
sources define it as a syllogism based on signs or examples, and its function is rhetor-
ical persuasion (Freeley and Steinberg, 2013).

As indicated in the work of Braet (1999), the interpretation of Aristotle’s works is
still subject of debate and disagreement. In fact, when the scholars who contributed
to the shaping modern argumentation theory adopted Aristotelian theorems, they
did so taking into account the ambiguity of the material. The following sections
present information about the works that have strongly influenced modern argu-
mentation theory.

2.2 Modern Argumentation Theory: Different models

In recent years, it has become clear that a classification of arguments can have vari-
ous applications in fields such as philosophy and artificial intelligence. An efficient
classification can be used for meaningful knowledge representation. Several schol-
ars have extensively investigated the subject with the intent to model argumentation.
The heterogeneousness of arguments makes the task of developing a general taxon-
omy very difficult. As result, there has been a proliferation of taxonomies, which
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according to Musi, are based on weak distinctive criteria (Musi, Ghosh, and Mure-
san, 2016). Whether one might agree with Musi’s statement or not, it is important
to introduce some of the most relevant schemes, as they have been used as basis for
numerous studies and applications.

Several models have been developed to address and understand the internal
(micro) structure of arguments. These focus on the relation between the different
components and on how the conclusion relates to the premises in a monological
structure. Because of this, they belong to the class of monological models (Bentahar,
Moulin, and Bélanger, 2010). Other research has explored the way that entire ar-
guments relate to each other, ignoring their internal structure and focusing on the
macro-structure. The framework adopted in this second type of exploration is dia-
logical. For this reason, these classifications belong to the group of dialogical models
(Bentahar, Moulin, and Bélanger, 2010). Bentahar further explains the distinction
between these two levels saying that in the philosophy of argumentation, dialogi-
cal models look at the process of arguing, whereas monological models deal with
the production of arguments. The scope of the present work is limited to the micro-
structure of arguments, therefore the following sections introduce monological mod-
els of argumentation (Bentahar, Moulin, and Bélanger, 2010).

2.2.1 Walton

In order to model arguments as product, Walton adopted the notion of argumen-
tation scheme, which allows to identify patterns in the arguments present in every-
day discourse (Bentahar, Moulin, and Bélanger, 2010). In Argumentation Schemes for
Presumptive Reasoning (Walton, 2013), Walton proposed twenty-five argumentation
schemes. Walton focused on the study of fallacies, or erroneous arguments. To un-
derstand fallacies, Walton claimed that it is necessary to understand the correct type
of argumentation that is being misused. Argumentation schemes turned out to be a
useful tool in this exploration. Walton found that the traditional examples of falla-
cies are not clearly fallacious, rather some of the arguments that are considered erro-
neous in previous literature are presumptively reasonable. Although inconclusive,
these presumptively reasonable arguments are used in common dialogues because
they have the practical function of shifting the burden of proof to the other party. An
example of this type of argument is when a speaker appeals to expert opinion. It is
presented as follows (Bentahar, Moulin, and Bélanger, 2010):

MAJOR PREMISE: Source E is an expert in subject domain S containing propo-
sition A.

MINOR PREMISE: E asserts that proposition A (in domain S) is true (false).

CONCLUSION: A may plausibly be taken to be true (false).

Appealing to an authority in an argument has traditionally been considered falla-
cious. Walton found that this type of argumentation is recently becoming more ac-
cepted, because citing an expert opinion makes the discussion current and informed.
Being based on pragmatic inferences, presumptive reasoning is more simplistic and
prone to error than logically deductive inferences. However, Walton claims that
presumptive arguments are worth investigating as they can be useful to analyze ev-
eryday speech and gain insight in the way people form opinions on controversial
issues (Walton, 2013). Bentahar (2010) asserts that one of the limitations of Walton’s
schemes is that they are based on informal logic. This characteristic actually makes
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Walton’s schemes very appealing to researchers who want to classify arguments in
newspaper editorials, articles, reports and social media data.

2.2.2 Toulmin

Toulmin also adopted argumentation schemes to classify arguments, specifically fo-
cusing on legal arguments (Toulmin, 2003). Toulmin’s model stands out because it
captures the fact that premises often play different roles. It allows for a more fine-
grained analysis and a deeper understanding of an argument and the ways it can be
supported or attacked. Toulmin identified the following components:

• Claim: the conclusion we are trying to establish.

• Grounds: the evidence and reasoning that constitute the foundation of the
claim.

• Warrant: provides justification for the grounds and its application to the cur-
rent case.

• Backing: the set of information that conveys the trustworthiness of the warrant.

• Qualifiers: they express the degree of cogency attached to the claim.

• Rebuttal: a statement expressing an instance in which the claim might be de-
feated.

Bentahar highlights the advantages and disadvantages of adopting Toulmin’s model.
The components of the scheme are based on informal descriptions, therefore their
application can be ambiguous. However, they have philosophical and empirical
bases and they are well suited for knowledge representation and constructions of
arguments in text (Bentahar, Moulin, and Bélanger, 2010). The latter aspects make
the model useful for applications and tasks in the field of computational argumen-
tation.

The models presented were used to create annotation schemes for the genera-
tion of annotated corpora. The present exploration includes two annotation studies
conducted to test these annotation schemes. Consequently, the studies allow for
the observation of the feasibility of the argumentation models as ways to structure
content. Sections 3.3.2, 3.4.2, 3.5.2 present analyses of the results obtained.

2.3 Argumentation mining

Computational argumentation is a relatively new discipline that rose with the in-
teraction of argumentation models and AI, especially for knowledge representation
and multi-agent system research. Within computational argumentation, argumen-
tation mining (AM) is a research area that aims at extracting structured arguments
from unstructured text data (Lippi and Torroni, 2016). An example of a piece of text
where the structure of the argument it contains has been marked is given in Example
1 (from Habernal and Gurevych, 2017):

1. I want to persuade you that [claim: public schools are good] because [grounds: stu-
dents in private schools are only source of money.] I can back-up my argument by my
experience: [backing: I have always gone to public schools and when I finished I got
into University. I do not feel disadvantaged at all.] On the other hand, [rebuttal:
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some mentioned that those who are educated in the public schools are less educated.]
However, [refutation: I actually think it would be in the reverse.]

Lippi and Torroni explain how the AM systems developed thus far have a pipeline
structure where each stage addresses a subtask of the AM task. The raw text is the
input of the pipeline. The first stage is the identification of argumentative sentences,
the second stage consists of identifying argument component boundaries and the
last stage consists of predicting the argument structure contained in the text. As re-
sult of the pipeline, the text is annotated with the predicted argument structure.

FIGURE 2.1: Architecture of AM systems (from Lippi and Torroni,
2016).

Lippi and Torroni also identify five factors that characterize the AM systems. The
granularity, which indicates the level of detail at which the argument components
need to be identified. The genre, which refers to the type of input data of the pipeline;
for example, biomedical texts, argumentative essays, etc. The argument model, on
which the system is based on; some argumentation models were presented in the
previous sections. The target of the system also changes in terms of granularity; some
tools might tackle specific components, whereas others take the whole argument
into account. When categorizing AM systems, it is also essential to take the goal
into account; a system could aim at detecting components, others might focus on
identifying the relations between the components, etc.

This thesis focuses on the first and the second part of the pipeline. The first aims
at identifying sentences where the intent to persuade can be detected. The goal of
the second part is to identify the boundaries of the argumentative discourse units
(ADU’s). First the text needs to be segmented in units of analysis, then the role of
each unit needs to be determined (Peldszus and Stede, 2013a). Sentence boundaries
can help in the identification of the units. However sentences can contain multi-
ple argumentation units, which often correspond to clauses. Peldszus and Stede
compare the task of identifying argumentative discourse units to the one of find-
ing elementary discourse units (EDU’s). The authors explain that ADU’s should
not always be as small as EDU’s. Occasionally, multiple EDU’s are characterized
by relations that are irrelevant to argumentation and their separation would not be
meaningful to the task. Therefore, Peldszus and Stede suggest to approach the task
as if it were a EDU segmentation task and, subsequently, to group multiple EDU’s in
ADU’s when appropriate (Peldszus and Stede, 2013a). According to the granularity
of the input text, the following scenarios can take place: a clause correspond to an
argument component, a sentence contains two or more argument components, an
argument component can span across multiple sentences (Lippi and Torroni, 2016).

For the determination of the role of the unit, Peldszus and Stede suggest to take
into account the genre of the document that is being analyzed. Different genres are
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characterized by specific outlines, which segment the text into “content zones” that
contribute individually to the whole piece (Peldszus and Stede, 2013a). Both the
boundary and the role identification depend on the argumentation model chosen as
reference to carry out the task.

Some authors decided to approach the problem ignoring the boundary detection
part. For example, Mochales Palau and Moens obtain sub-sentences from parse trees
and label them with argument components (Mochales and Moens, 2011). Other ap-
proaches tackle the task as a sequence labeling one. They resort to classifiers that
assign a label to each word in a sentence: Conditional Random Fields and Hidden
Markov Models are machine learning methods that are particularly efficient for such
problems (Lippi and Torroni, 2016).

2.4 Annotation schemes

An essential requirement for any AM task that involves machine learning is having
an annotated corpus. For this reason, producing an annotation scheme to follow
during the process of labeling of the documents is a very important step. One of
the results of my work is an annotated corpus. It is relevant to present previous
work done to annotate texts with argumentation information to help contextualize
and motivate the choice of argumentation scheme that was made for our data. The
next sections serve that purpose. The schemes are presented in some detail as they
were chosen to conduct annotation studies in this thesis. Figure 2.2 provides a more
complete overview of the work done on annotating argumentation.

2.4.1 Scheme for a persuasive essays corpus

Stab and Gurevych (2017) created a corpus of 402 argumentative essays selected
from essayforum.com. They hired three non-native speakers of English with excel-
lent proficiency in the language to carry out an annotation task composed by three
steps: topic and stance identification, annotation of argument components, linking premises
with argumentative relations. The first step required the annotators to read the essays
in their entirety. The second step required the annotators to identify the boundaries
of the following argument components: major claims, claims, and premises. The com-
ponents are defined in the guidelines as follows (from Stab and Gurevych, 2017):

• Major claim: it directly expresses the general stance of the author that is sup-
ported by additional arguments.

• Claim: it is an assertion that should not be accepted without support given by
a set of reasons called premises. It can either appear as a conclusion where it
has the character of a consequence or an initial assertion that is supported by
reasons in subsequent statements.

• Premises: they are reasons that are provided by the author for supporting or
attacking a certain claim.

The third step required the annotators to identify the structure of arguments by link-
ing each premise to the claim or the premise they refer to and indicating whether the
nature of the relation is of attack or support. A section of text annotated with their
schema is given in Example 2.

2. [An advanced gun background check should become routine in all gun sales
CLAIM] because [it will prevent gun rampages. PREMISE]
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FIGURE 2.2: Previous work done on annotating argumentation (from
Habernal and Gurevych, 2017).

supports: [An advanced gun background check should become routine in all
gun sales]← [it will prevent gun rampages.]

Inter annotator (IAA) agreement for the identification of argument components was
calculated using three measures. They used the observed agreement and the Fleiss κ
(Fleiss, 1971) to see if the annotators agreed on the presence of the argument com-
ponents in a sentence. Then they observed the presence of each component in each
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sentence. Stab and Gurevych make clear that calculating agreement at the sentence
level is an approximation, since components can span across multiple sentences and
single sentences can contain multiple components. The third measure, the Krip-
pendorff’s αU (Krippendorff, 2004) was adopted to consider the differences among
annotations at the token level. They obtain high agreement for the annotation of
major claims (κ = .877, and for the boundaries of the component αU = .824). For the
premises they obtain κ= .833 and αU = .824, whereas for claims they obtain the low-
est agreement κ = .635, and αU = .524. The IAA obtained for argumentative relations
reached κ-scores of above .7. Since the joint unitized measure for all components
reached an αU = .767, they conclude that annotators can reliably identify argument
components in persuasive essays (Stab and Gurevych, 2017).

2.4.2 Scheme for a news editorial corpus

Al-Khatib et al. (2016) constructed a corpus by extracting 100 editorials from each
of the following websites: aljazeera.com, foxnews.com and theguardian.com. They
automatically segmented the texts before the annotation process and allowed the
ten annotators to discard incorrect unit boundaries when appropriate. The anno-
tation task required annotators to first read the editorial in its entirety in order to
understand the topic of the text and get an idea of the stance of the author. Then,
annotators had to assign to each segment one of the following labels:

• Common ground: the segment contains a self-evident fact, it states common
knowledge.

• Assumption: the segment contains a conclusion, an opinion or a judgment of
the author.

• Testimony: the segment contains a statement made by some expert, witness or
authority.

• Statistics: the segment contains the results of a quantitative study or data anal-
yses.

• Anecdote: the segment expresses a personal experience, a specific instance, a
concrete example.

• Other: the segment is not classifiable with any of the above classes.

Annotators had the option to assign two more labels: no unit, when they believed
that a portion of text had been incorrectly identified as a segment, and continued,
when annotators believed that the segment had to be merged with subsequent seg-
ments in order to form a meaningful unit (Al Khatib et al., 2016). An example of text
annotated with these guidelines is illustrated in Figure 2.3.

The IAA was calculated using Fleiss’ κ and the overall agreement was 0.56. The
authors specify the rate can be considered high taking into account the fact that
annotators had to choose between eight classes. The assignment of labels was con-
solidated according to the majority vote for the segments: if at least two annotators
agreed on a class, then the class was attributed to that segment. The authors con-
clude that, therefore, the annotations were reliable (Al Khatib et al., 2016).
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FIGURE 2.3: Text annotated with guidelines from (Al Khatib et al.,
2016).

2.4.3 Scheme for a user-generated content corpus

Habernal and Gurevych (2017) created a new corpus of user-generated Web content
collecting documents of different registers, such as articles, comments on articles,
blog posts, forum posts, etc. They chose texts that deal with the controversial topics
of homeschooling, public versus private schools, redshirting, prayer in schools, single-sex
education and mainstreaming. Since they found that some of these documents were
not actually argumentative as they contained sharing of personal stories, questions,
answers and other interactions among users, they first defined a binary classification
task at the document level. The three annotators had to differentiate between on-topic
persuasive and non-persuasive documents.

The second annotation study was carried out to identify the micro-structure of
arguments. The argumentation model chosen to develop the annotation scheme is
the Toulmin model introduced in Section 2.2.2. Habernal and Gurevych proposed an
adaptation of the model to make it more suitable to the corpus. The qualifier and the
warrant were removed as they are hardly ever used in user-generated content. The
rebuttal was introduced as a statement that attacks the claim. The role of backing was
changed to “additional support to the whole argument” (Habernal and Gurevych,
2017). They also allow for the identification of implicit claims, where annotators must
explicitly write down the main stance of the author if it is not explicitly present in
the text. The refutation component was introduced, which was defined as a section of
text that attacks the rebuttal. The authors also allowed for the annotation of multiple
arguments in a single document. The resulting model was named modified Toulmin
model (Habernal and Gurevych, 2017) and consists of the following markables: (im-
plicit claim), claim, grounds, backing, rebuttal, refutation. An example of a text annotated
with this scheme is given in 2.4.
The authors present different IAA results for each of the above-mentioned topics
characterizing the annotated documents. The highest rate reached for all compo-
nents was αU 0.68 and it was obtained for files on the topic of prayer in schools. The
authors express the fact that the results obtained can be considered moderate by the
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FIGURE 2.4: Text annotated with guidelines (from Habernal and
Gurevych, 2017).

measures proposed by Landis and Koch (Habernal and Gurevych, 2017).

2.5 Argumentation mining systems

Sections 2.5.1 and 2.5.2 present systems that have been created training a classifier
on the corpora annotated following the schemes introduced above. The focus will
be on the argument component classification part of the problem, as it is relevant to
this thesis. Sections 2.5.3 and 2.5.4 present systems created to perform a task very
similar to the one tackled in this thesis. They were used as reference in the system
created as part of this work and, for this reason, it is important to introduce them.

2.5.1 Stab and Gurevych

Stab and Gurevych, 2017 put forward a system with the ability to parse through
argumentative essays identifying argument structure with the end goal of capturing
stance. The architecture of their system is illustrated in Figure 2.5:

FIGURE 2.5: Architecture of Stab and Gurevych’s parser (from Stab
and Gurevych, 2017).

They approach the classification of argument component task as a multiclass clas-
sification task. Each argument component (identified in the previous stage of the
pipeline) is labeled with one of the following tags: “major claim”, “claim” or “premise”.
The learner of choice is an SVM (Cortes and Vapnik, 1995). They experiment with
the following feature sets:

• Lexical features: they extract binary lemmatized unigrams and the 2k most
frequent dependency word pairs.
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• Structural features: based on the observation that major claims tend to appear
in introductions or conclusions of the argumentative essays. Extracting the
position in the text of the component can be valuable.

• Indicator features: authors identify four categories of lexical indicators that
might signal the presence of argumentation components. For example, indi-
cators such as “therefore”, “consequently” and “thus” are considered forward
indicators as they often precede claim components.

• Contextual features: aimed at capturing the context of the argument compo-
nent. They are set to “true” if indicators precede the component.

• Probability features: authors calculate the conditional probabilities of the com-
ponents being assigned one of the tags (Major claim, Claim, Premise given the
sequence of tokens preceding it.

• Discourse features: based on the output of a PDTB-style discourse parser (Lin,
Ng, and Kan, 2014). The authors extract the type of the relation that overlaps
with the argument component. They extract whether the component overlaps
with the first or second discourse unit of the relation. Finally, they identify
whether the discourse relation is implicit or explicit.

• Embedding features: they sum the vectors representing each word contained
in the argument component. The word embeddings are trained on the Google
news dataset (Mikolov et al., 2013a). They choose to add word embeddings be-
cause of evidence indicating that they contribute to bettering the performance
of the classifier.

The authors experimented with all feature sets and concluded that the best perfor-
mance is obtained by combining all groups. Figure 2.6 shows their results:

FIGURE 2.6: Results of experimentation with different feature sets
(from Stab and Gurevych, 2017).

2.5.2 Habernal and Gurevych

Habernal and Gurevych, 2017 also experimented with the automatic detection of
argument components. They, however, choose a Web data corpus. The authors
tackle the task as a sequence labeling problem, using BIO encoding. The unit of
classification is the token, which can be labeled with one of the following 11 tags: O
(not part of an argument component), Backing-B, Backing-I, Claim-B, Claim-I, Premise-
B, Premise-I, Rebuttal-B, Rebuttal-I, Refutation-B, Refutation-I. They experiment with
the following feature sets:



16 Chapter 2. Background and Related Work

• FS0- Baseline lexical features: binary word uni-, bi- and trigrams.

• FS1- Structural, morphological and syntactic features:

– First and last three tokens to capture informative discourse markers.

– Relative position in the paragraph, because of the observation that argu-
mentative components tend to appear at the beginning or at the end of a
paragraph.

– Based on the work of Stab and Gurevych (Stab and Gurevych, 2014), au-
thors extract dependency tree depth, constituency tree production rules
and number of subclauses.

• FS2- Topic and sentiment features: authors consider that obtaining the topic
representation of a sentence might help identify the off-topic sections of text,
which are also considered non-argumentative.

• FS3- Semantic conference and discourse features: they obtain binary features
through the Clear NLP Semantic Role labeler (Choi, 2012), binary features from
the Stanford Coreference chain Resolver (Lee et al., 2013) because of the belief
that coreference chains might be informative and features from PDTB-style
discourse parser (Lin, Ng, and Kan, 2014), since discourse relations are very
relevant to argumentation.

• FS4- Embedding features: authors calculate the conditional probabilities of
the component being assigned one of the tags (Major claim, Claim, Premise given
the sequence of tokens preceding it.

• Discourse features: based on the output of a PDTB-style discourse parser. The
authors extract the type of the relation that overlaps with the argument com-
ponent. They extract whether the component overlaps with the first or second
discourse unit of a relation. Finally, they identify whether the discourse rela-
tion is implicit or explicit.

• Embedding features: they use word embedding vectors trained on part of the
Google News dataset (Mikolov et al., 2013a). They sum the vectors represent-
ing each word contained in a sentence resulting in a 300-dimensional vector
per sentence because of the evidence indicating that word embeddings help
achieve state-of-the-art performance in several NLP tasks.

Habernal and Gurevych experiment with all the feature sets combining them bottom-
up, starting from the simple lexical features and incrementally adding sets. They
conclude that the best results were obtained with the combinations of features 01234
and 234. Their results are presented in Figure 2.7.

2.5.3 Levy et al.

The simplified annotation scheme presented as part of the output of the present
exploration focuses on just the Claim component. The system trained on the data
annotated following this scheme, therefore, performs a claim detection task. Levy et
al. (2014) tackled this task taking into account topic information. Specifically, they
base their work on the following concepts from (Levy et al., 2014):

• Topic: a phrase that frames the debate.
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FIGURE 2.7: Results of experimentation with different feature sets
(from Habernal and Gurevych, 2017).

• Context Dependent Claim (CDC): a general statement that directly supports or
attacks the given Topic.

Consequently, they name the task Context Dependent Claim Detection (CDCD). Levy
et al. approached the task using a supervised learning method. They chose 32 top-
ics and then asked the annotators to search in Wikipedia articles that, according to
them, contained CDC’s related to the given Topic. They collect data from Wikipedia
following five criteria: strength, generality, phrasing, keeping text spirit, topic unity. The
result was a corpus of 326 Wikipedia articles labeled with a total of 976 CDC’s.

Levy et al. designed a system composed by three phases: sentence selection,
boundaries identification and ranking of CDC candidates. Figure 2.8 illustrates their
pipeline.

FIGURE 2.8: Levy et al.’s system (from Levy et al., 2014).

For the initial phase, Levy et al. adopted context features and context-free fea-
tures. The first group deals with the relation between the candidate sentence and
Topic. The second group deals with the context of the sentence and aims at captur-
ing whether it contains a claim-like statement. The boundaries identification phase
was composed by two filters (coarse and fine-grained) and it contained features
capturing both the grammar and the semantics of the text, including a number of
probability-based features. The last phase scored the candidate CDC’s based on
complexity, sentiment and pertinence to Topic.

The results obtained by Levy et al. for the three phases are the following. For the
sentence component, when averaging the scores across the 32 fold, they obtained
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0.09 precision and 0.73 recall. When taking into account only the top scoring 50
sentences per Topic, the results were 0.18 and 0.4 for precision and recall. As for the
boundaries component, they obtained a recall score of 0.98. While for the ranking
component, for 50 CDC candidates, they obtained a precision score of 0.12 (Levy
et al., 2014).

Levy et al.’s system was designed to carry out a task that is different from the
one approached in the present work in two characteristics. The system proposed
here does not aim at identifying the precise boundaries of the Claim. Secondly, the
target of this exploration is the identification of claims independently of the topic the
statements deal with. Keeping these traits in mind, the following section describes
an investigation whose goal is closer to the one that motivated this project.

2.5.4 Lippi and Torroni

Lippi and Torroni (2015) defined the following problem: “The (Context-Independent)
Claim Detection problem (CD) is an information extraction task, whose goal is to
identify those sentences in a document that contain the conclusive part of an argu-
ment.” Their approach is based on the observation that often sentences containing
claims have a similar syntactic structure. A common way to represent the syntac-
tic structure of sentences is generating constituency parse trees. Lippi and Torroni,
too, adopt machine learning techniques. In particular, they decided to build a claim
detection system based on a support vector machine classifier that can calculate the
similarity between parse trees using Tree Kernels (Moschitti, 2006b). They summa-
rize their methodology as such (from Lippi and Torroni, 2015):

1. The document is split into sentences.

2. Each sentence is parsed obtaining a constituency tree.

3. Words at leaves are stemmed in order to improve generalization.

4. The SVM classifier labels each sentence as containing a claim or not.

The dataset chosen by Lippi and Torroni to train the classifier is the one published by
Levy et al. and introduced in Section 2.5.3. This choice implied that the labeled ex-
amples considered context-dependent claims, which is not completely appropriate
for the Lippi and Torroni’s goal to identify all claims, independently of their context.
This discrepancy penalized the performance of their system. Figure 2.9 presents the
results they obtained. The table contains the scores calculated selecting the 200 most
significant sentences for each topic. It reports precision (P), recall (R), F1 scores, as
well as the area under recall-precision (AURPC) and ROC curves (AUROC).

FIGURE 2.9: Lippi and Torroni’s results (from Lippi and Torroni,
2015).
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They trained two SVM classifiers which adopt Tree Kernels (TK); one of them was
combined with context-dependent features (TK+Topic). Specifically, they included
the cosine similarity between each sentence and the given topic. Also, they trained a
support vector machine (SVM) on the bag-of-words representation of the sentences
(BoW). Furthermore, they created two baselines: the Perfect Baseline, which predicts
the highest amount possible of true positives and a Random Baseline (Lippi and
Torroni, 2015).
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Chapter 3

Annotations

The following sections present the results that I obtained conducting three different
annotation studies. The first two studies served as “pilot” to discover strengths and
weaknesses of previously-proposed annotation schemes in order to decide on an
annotation strategy. In general, the studies were carried out to test the feasibility
of different annotation schemes for the identification of argumentation information
in the Vaccination Corpus. The inquiry was performed keeping in mind two main
goals. One is to capture the perspective of the authors participating to the debate.
The other is to observe the process of opinion formation detecting the sources of
information used in this process. For this reason, two of the three schemes adopted
include source attribution; the task of linking sources to the information they are
associated with. The present work does not tackle the subject of attribution; since
the focus is on argumentation, source attribution is out of the scope.

The first pilot study was done following guidelines based on the schemes of Stab
and Gurevych (2017) and Al-Khatib et al. (2016). Additionally, source attribution
was performed following the guidelines proposed by the VUA Perspectives Group
(2017).

The second pilot study was carried out in order to test the feasibility of the guide-
lines proposed by Ivan Habernal and Irina Gurevych (2017). The scheme was chosen
because it was designed to perform argumentation mining in Web data, which cor-
responds to the type of data used in the present work.

The third study was conducted to see if the simplified scheme proposed as result
of the pilot studies is applicable to the corpus at hand. The scheme also consti-
tutes part of the outcome of this research. It was important to test the feasibility
of these guidelines because, in the case they were deemed feasible, they would be
chosen to annotate VaxClaim. As in the other studies, the guidelines were used in
an annotation task carried out by two human annotators. IAA was calculated and
observations about the task were noted.

3.1 Corpus

The annotation studies were all performed on subsections of the Vaccination Cor-
pus. 1 The Vaccination is composed by 294 documents and 445.574 words. The doc-
uments that compose the corpus are heterogeneous in length, genre, and style: blog
posts, editorials, news articles, science articles about the vaccination debate were
manually collected. The corpus is, therefore, characterized by different registers and
deals with the domain of vaccinations. The authors of the documents hold sup-
porting, opposing and neutral stances in regards to vaccinations. The Vaccination
Corpus is an open-access resource.

1https://vaccinationcorpus.wordpress.com
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A total of 100 files divided among 4 batches were chosen randomly from the cor-
pus in order to calculate inter annotator agreement. The selection of the documents
was carried out with the intent of having a very diverse sub-corpus, variating in
length and genre. A diverse sub-corpus allowed for a more reliable and complete
assessment of the strengths and limitations of the guidelines to be tested.

3.2 Annotation tool

The three annotation studies were carried out using the EHOST annotation tool. 2

The inter annotator agreement (IAA) was calculated using the same tool. In the
calculation of the IAA classes, attributes and relationships were taken into account.
The tool allows for computing the agreement in two ways: a lenient one, where
the annotation spans overlap, and a stricter one, where the spans have to be the
same. The agreement was calculated with lenient matching in order not to penalize
the agreement because of details such as punctuation, which are not interesting to
the inquiry. The agreement is calculated dividing the matches by all annotations
(matches + non-matches).

Annotators The studies were conducted by two annotators (A and B). The an-
notators have a background in Linguistics. Annotator A has more experience with
the topic of argumentation. For the first pilot study, annotators had 3 hours avail-
able. For the second, they were given 10 hours. For the main annotation task, the
annotators were instructed to complete the 4 batches for the calculation of the IAA,
without a time limitation.

3.3 Pilot studies - First study

The annotation guidelines written for the pilot study were aimed at the identifica-
tion of argumentation components and attribution in the Vaccination Corpus. The
guidelines are included in First Pilot Study: Guidelines. The guidelines for argu-
mentation are based on the works of Stab and Gurevych (2017) and Al-Khatib et
al. (2016). The first work aimed at presenting an approach for parsing argument
structure in persuasive essays. They model the microstructure of arguments as a
connected tree structure where the Major claim is the root node and it represents
the author’s standpoint. The Major claim is expected to be contained either in the
introduction or the conclusion of the essay. The rest of the essay contains claims (the
cores of the arguments) and premises, which support the claims.

Al-Khatib et al. (2016) put forward a strategy for argumentation mining in news
editorials. They explain that in that genre, the author generally does not only aim at
persuading the audience, but she also wants to spread information about the topic.
The author defends a thesis that conveys a stance on a controversial subject provid-
ing different kinds of evidence. Al-Khatib et al. (2016) suggest that argumentative
discourse units can be annotated with the labels presented in Section 2.4.

The scheme for the annotation of attribution relations was put together by the
VUA Perspectives Group (2017). In the work, the adopted definition for attribution
is the one from Pareti (2015): “the relation ascribing the ownership of an attitude
towards some linguistic material”. The aim of the guidelines is to identify attribution
components and to draw attribution relations (AR’s) between them. The authors

2http://blulab.chpc.utah.edu/content/ehost-extensible-human-oracle-suite-tools
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identify the following components: Source, Cue and Content. A Source is an animate
or an inanimate agent that owns the attitude towards linguistic material. The Cue is a
lexical indicator of the ownership relationship. The Content is the linguistic material
attributable to the source. For an AR to be drawn, the minimal component that has
to be explicitly present in the text is the content (VUA Perspectives Group, 2017). An
example annotated with the full scheme proposed by the VUA Perspectives group
is given below (from VUA Perspectives Group, 2017):

1. “I know that the outbreak started in Disneyland.”

• Source: I

• Cue: know

• Content: that the outbreak started in Disneyland

3.3.1 Task description

During a first annotation study on the Vaccination Corpus, it was observed that sev-
eral arguments in the texts are characterized by a tree structure, where there is a
main claim supported by minor claims and several statements that serve as back-
ing. In Example 2, the Major claim constitutes the top of the tree. Below, the Claim
supports the Major claim. Lower in the tree, the Premise can be found.

2. “The scientists behind the mouse study have responded to the blowback, say-
ing [this was a first test similar to other types of studies done in mice. Premise]
But [when the public gets concerned that two things correlate, it’s up to the
scientists to develop non-biased, realistic experiments that either prove or dis-
prove cause-and-effect. Claim] [Shoddy or unrealistic experimental design can
bring far more hurt than harm. In the case of the HPV vaccine, that harm is potentially
hundreds of thousands of cases of cervical cancer.” Major claim]

Stab and Gurevych’s work (2017) is based on this claim-oriented theory. Although
there is little empirical evidence in regards to the structure of arguments (Stab and
Gurevych, 2017), Stab and Gurevych’s scheme was adopted and used as reference
in composing the guidelines for the annotation of the corpus. Stab and Gurevych
adopt the following components: Major claim, Claim, Premise.

The first study on the Vaccination Corpus helped highlighting the fact that au-
thors tend to use different types of premises to support their claims. In most texts,
the intention seems to be the one of persuading the public of a certain point of view
but also to educate it on the matter: results of studies, anecdotes and experts are
often cited to support claims. An example of this can be read in 3. Here, the author
wants to educate the audience about natural immunity. The writer gives information
about the topic in order to create common ground, which will make the argument
stronger.

3. “Natural immunity also occurs when a child becomes sick and then recov-
ers. With most childhood illnesses, such as chicken pox, children who suffer
through the disease build immune system defenses that protect them from get-
ting sick again from the same illness.”

In that sense, a lot of the texts have characteristics similar to news editorials. Also,
some of the files included in the corpus belong to that genre; therefore the work of
Al-Khatib et al. (2016) was also used as reference when constructing the guidelines.
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In Section 2.4 it was shown that Al-Khatib et al. adopt the following components:
Common ground, Assumption, Testimony, Statistics, Anecdote, Other.

Since my goal was to maintain a focus on argumentation, for the annotation of
attribution I adopted the VUA Perspectives Group’s guidelines (2017) because of
their simplicity and straightforwardness. In the previous section it was shown that
VUA Perspectives Group adopted the following components: Source, Cue, Content.

Stab and Gurevych’s work (2017) provided the foundation for the first pilot
study. Their scheme was presented in Section 2.4.1. Their components (Major claim,
Claim, Premise) were all adopted. The approach had to be modified, however, to fit
the Vaccination Corpus, which is composed by heterogeneous texts. As mentioned
above, their work focuses on the annotation of persuasive essays. Annotating a cor-
pus of texts which are characterized by a specific structure makes the annotation
task more straightforward; for example, the Major claim is usually present in the
introduction or in the conclusion of the essay. Also, only one Claim is allowed per
paragraph. I had to exclude these directives from the guidelines since virtually none
of the texts in the chosen corpus are structured in paragraphs with introductory
and conclusive sections. I defined the Major claim simply as “a claim that summa-
rizes the argumentation according to the author’s point of view” and more than one
Claim was allowed per paragraph. Furthermore, I allowed the “attack” relation-
ship between Claim and Major claim. As it was done in Stab and Gurevych, 2017
all “attack” and “support” attitudes between Premises and Claims are coded in the
relations to be drawn between them; when drawing a relation between two com-
ponents, the annotator had the chance to indicate the relation attributes “attack” or
“support”.

The scheme proposed by Al-Khatib et al. (2016) was referenced because it seemed
to capture some of the patterns noticed in the corpus. Their scheme was presented
in Section 2.4.2. However, their guidelines had to be modified in order to become
applicable. Among the argumentative discourse units cited above, the definition
for Assumption seemed very similar to the one of Claim: they both constitute some
sort of conclusion or judgment of the author. I left out this component, as it would
overlap too much with the concept of Claim. The definition for the unit Common
ground seemed difficult to interpret and apply. It is unclear what should be consid-
ered common knowledge and what should not; consequently I left out this unit. The
remaining units, Testimony, Statistics, Anecdote and Other correspond to the types of
premise that were often observed in the empirical annotation study. Furthermore,
since according to the adopted definition of Claim, the statement core of the argu-
ment can be attributed exclusively to the author of the text, the units Testimony and
Statistics could only coincide with the Premise. The Anecdote corresponds to a re-
counting of a specific episode or event on the part of the author or associated to
another explicit source, thus it is uncommon that it fits the definition of Claim. Con-
sidering all the factors mentioned above, I chose the four units Testimony, Statistics,
Anecdote and Other as attributes for the component Premise.

The scheme for the annotation of attribution put forward by the VUA Perspec-
tives group (2017) was also modified. The schema was further simplified as such. I
did not include the Cue component, as it was considered not relevant for the task.
Since the definition of the Content component seemed to overlap with the Premise, I
excluded the term to avoid confusion. Another important modification was made to
be consistent with the focus on argumentation and in an attempt to maintain a cer-
tain granularity: annotators were instructed to annotate Sources only if they could
be linked to Premises.
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As result, the proposed scheme had the following classes: Major_claim, Claim,
Premise, Source. The Premise component had the following attributes: Testimony,
Statistics, Anecdote and Other. The following relations were allowed: outgoing rela-
tions of “support” or “attack” from Premise to Claim or Major_claim. One outgoing
relation of “support” or “attack” from Claim to Major_claim. One outgoing relation
from Premise to Source. Table 3.1 summarizes the scheme adopted in the first study.

Classes Attributes Relations

Major_claim None ← support,attack {Claim, Premise}

Claim None ← support,attack {Premise}→ support,attack {Major_claim}

Premise Testimony, Statistics, Anecdote, Other → support,attack {Major_claim , Claim}

Source None ← attribution {Major_claim , Claim, Premise }

TABLE 3.1: Scheme (First pilot study).

Annotation Process With the aim to facilitate the annotation task, annotators
were provided with a specific order in which to identify and link the various com-
ponents of the schema. This succession was established following the observations
made during the empirical pilot study. It was noted that it is very useful to label the
core components of the argument first: the Claims, then the related Premises, and
finally the Sources.

The annotation process was thus split in two parts: an argumentation phase and
an attribution phase. Each phase was characterized by a first step in which the anno-
tators had to identify the various components and a second step where they had to
link the components when applicable. The order was chosen to maintain the focus
on argumentation and to avoid potential confusion related to different granulari-
ties. Figure 1 in the annotation guidelines included in First Pilot Study: Guidelines
illustrates the process.

3.3.2 Results

The results of the annotation task conducted adopting the proposed guidelines are
the following. Table 3.2 presents an overview of the IAA for annotators A and B.
Table 3.3 conveys the pair-wise agreement with evaluation measures. TP stands for
“true positives”, FN for “false negatives”, P for “precision” and R for “recall”. It can
be noted right away that annotator B marked more text compared to annotator A.
The IAA for the classes Claim and Premise is extremely low (6.9% and 0% respec-
tively), whereas the agreement for the classes Source and Major claim is relatively
good (55.6% and 66.7%, respectively). The following sections include an in-depth
analysis of the results investigating the instances of disagreement.

3.3.3 Analysis

Major Claims

Annotators were able to tackle about 1 file per hour. Therefore, only 3 files were
annotated. Since one Major claim is allowed per text and annotators agreed on two
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Type IAA Matches Non-matches
All classes 15.8% 16 85
Claim 6.9% 2 27
Premise 0.0% 0 48
Source 55.6% 10 8
Major_claim 66.7% 4 2

TABLE 3.2: Two-way IAA Results (First pilot study).

Gold Set Compared TP FP FN P R F1
A B 8 49 36 18.2% 14.0% 15.8%
B A 8 36 49 14.0% 18.2% 15.8%

TABLE 3.3: Pair-wise Agreement (First pilot study).

of them, only one example of disagreement for the Major_claim tag is available. Text
1 presents the full file to be annotated. Annotator A chose “If these diseases seem
uncommon - or even unheard of - it’s usually because these vaccines are doing their
job.” Annotator B chose “Childhood vaccines protect children from a variety of se-
rious or potentially fatal diseases, including diphtheria, measles, polio and whoop-
ing cough (pertussis).” and marked the Major claim chosen by annotator A as a
Claim. It is difficult to establish which annotation is correct because it is not clear
what statement best summarizes the stance of the author. According to annotator
A’s choice, the text wants to convey the effectiveness of vaccines in general. The
Major claim can be supported by Claims that attest the usefulness and the safety of
vaccines and by Premises that present the dangers associated to vaccine-preventable
diseases. According to annotator B’s choice, there is an emphasis on the importance
of vaccinating children against the listed fatal diseases. The Major claim is then sup-
ported by more general Claims on the benefits of vaccines and Premises that warn
against these fatal diseases. The schema proposed is based on a hierarchy of claims,
so when the ranking is not straightforward the marking becomes more open to in-
terpretation and prone to disagreement.

Text 1 Childhood vaccines protect children from a variety of serious or poten-
tially fatal diseases, including diphtheria, measles, polio and whooping
cough (pertussis). If these diseases seem uncommon — or even unheard
of — it’s usually because these vaccines are doing their job. Still, you
might wonder about the benefits and risks of childhood vaccines. Here
are straight answers to common questions about childhood vaccines. A
natural infection might provide better immunity than vaccination — but
there are serious risks. For example, a natural chickenpox (varicella) in-
fection could lead to pneumonia. A natural polio infection could cause
permanent paralysis. A natural mumps infection could lead to deafness.
A natural Haemophilus influenzae type b (Hib) infection could result in
permanent brain damage. Vaccination can help prevent these diseases and
their potentially serious complications. Vaccines do not cause autism. De-
spite much controversy on the topic, researchers haven’t found a connec-
tion between autism and childhood vaccines. In fact, the original study
that ignited the debate years ago has been retracted.
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Claims

During the a first study it was noted that it is difficult to differentiate between claims
and premises. Claims are controversial statements that express a certain stance or
intention. Identifying controversy and intention in a statement is a process that can
generate a lot of disagreement. Adopting the more restrictive definition of Claim
by Stab and Gurevych (2017), the intention was to limit the room for interpretation.
The definition contains the requirements that the source of the Claim should always
be the author and that Claims should only be accepted if some backing is found in
the text. Despite the restrictions and the example provided in the guidelines, the
agreement for the class Claim was very low.

The main source of discrepancy was still the differentiation between Claim and
Premise. This was due to the fact that while the restriction for the source of the
Claim helped identifying the latter, there were no restrictions for the source of the
Premise: it could be attributable to the author or to another explicit source. Also, the
granularity of the analysis was approached differently in a few instances. For ex-
ample, the sentence “Some worry too about a preservative called thimerosal, which
contained a very low concentration of a mercury compound.” was marked as Claim
by annotator A, while annotator B saw the sentence as a premise considering that
the source of the “worry” is different from the author. Furthermore, in at least one
instance, one of the annotators did not respect the restriction for the source of the
Claim; in the example illustrated in Text 2, the annotator marked the quoted text as
Claim.

Text 2 “Basically, this is an utterly useless paper, a waste of precious animals,”
blogged David Gorski, a surgical oncologist at the Barbara Ann Karmanos
Cancer Institute in Detroit, Michigan, as reported by Science magazine.

The restriction of having to find appropriate backing for the Claim in order to
mark it as such did not help the differentiation either. The guidelines also indi-
cate that premises should be marked only if they support a Claim or a Major claim.
In some instances, Premises seemed to support other Premises and Claims seemed
to support other Claims. For example, in the sentence “A natural infection might
provide better immunity than vaccination - but there are serious risks.” annotator
A marked the second clause as Premise with an “attack” relationship, whereas the
other annotated it as a Claim. The larger context for the sentence can be observed in
Text 3, and it can be attested that both analyses are plausible since “there are serious
risks” both supports other Claims and is supported by other Premises.

Text 3 A natural infection might provide better immunity than vaccination —
but there are serious risks. For example, a natural chickenpox (varicella)
infection could lead to pneumonia. A natural polio infection could cause
permanent paralysis. A natural mumps infection could lead to deafness. A
natural Haemophilus influenzae type b (Hib) infection could result in per-
manent brain damage. Vaccination can help prevent these diseases and
their potentially serious complications. Vaccines do not cause autism. De-
spite much controversy on the topic, researchers haven’t found a connec-
tion between autism and childhood vaccines. In fact, the original study
that ignited the debate years ago has been retracted.
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One aspect that was left unmentioned in the guidelines is the notion of pathos; it
was excluded from this research because it is considered out of the scope. Micheli de-
fines pathos as “dimension [that] makes use of appealing to emotions of the receiver
and impacts its cognition” (Micheli, 2008). Claims that make use of pathos, since
they appeal to emotions, are empirically not often supported by premises. There-
fore, according to the guidelines, they should not be annotated. It is not always
easy to make the distinction between pathos and non-pathos dimensions; this also
caused disagreement between the annotators. Annotator B independently made the
choice to not annotate clauses containing pathos. Annotator A annotated Claims
containing pathos in those difficult cases where the sentences not only appealed to
emotions, but were also supported by other parts of the text. An example of this
occurrence is the following:

4. “But sometimes, it’s hard to convince people that their hypothesis is wrong...
especially if scientists do something to validate it.”

Annotator A marked it as Claim, annotator B left it blank. The larger context for the
example is given in Text 4.

Text 4 Sometimes it looks like one thing causes another. Every time you eat
ice cream, your nose hurts. Every time you turn on the sink, your pipes
clank. Or in this case, HPV vaccines seem to coincide with strange side
effects. That does NOT mean the existence of cause and effect. It means
you have a hypothesis (“I think x causes y”), which you need to test in
order to rule out all of the other possible factors. But sometimes, it’s hard
to convince people that their hypothesis is wrong... especially if scientists
do something to validate it.

Some scientists think that a paper published in the November 11 issue of
the journal Scientific Reports did exactly that validate the idea that HPV
vaccines can harm us, without running experiments that are actually rele-
vant to what’s going on in the human body. The researchers behind the
study in question administered a dose of the HPV vaccine a thousand
times higher than the appropriate dose, along with a special toxin so the
vaccine would penetrate the blood-brain barrier more easily, and observed
brain damage in the mice. “Basically, this is an utterly useless paper, a
waste of precious animals,” blogged David Gorski, a surgical oncologist
at the Barbara Ann Karmanos Cancer Institute in Detroit, Michigan, as re-
ported by Science magazine. The man has a point. When you last went in
for a vaccine, did the doctor put you on an IV and then feed you poison?

The reason scientists are angry about this study goes beyond wasted re-
search dollars. Prior to its publication, recipients of the HPV vaccine re-
ported strange side effects, from fatigue to walking difficulties. Media out-
lets picked up the reports, spawning anti-vaccination movements. Later
studies found that the symptoms were equally likely whether patients had
been vaccinated or not. Unfortunately, though the vaccine appears to have
cut HPV rates, vaccination rates have been falling in Ireland, Denmark and
Japan, Science reports.

The scientists behind the mouse study have responded to the blowback,
saying this was a first test similar to other types of studies done in mice.
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But when the public gets concerned that two things correlate, it’s up to the
scientists to develop non-biased, realistic experiments that either prove or
disprove cause-and-effect. Shoddy or unrealistic experimental design can
bring far more hurt than harm. In the case of the HPV vaccine, that harm
is potentially hundreds of thousands of cases of cervical cancer.

The analysis of disagreement for the Claim component lead to the following con-
siderations. To limit the effect of the above-mentioned sources of disagreement, it
should be made explicit in the guidelines whether premises can support/attack each
other and if Claims can be attacked or supported by other Claims. In the case this
was not allowed, the restriction might help mitigate disagreement. Another mod-
ification that would aid the interpretation of the text is including in the guidelines
a portion on pathos, where a definition and examples are given. To avoid making
the scope of the task too broad, it would be required to exclude the pathos domain
from the annotations. Since the source limitation for the Claim class has not been
respected in all instances by the annotator, this will be made even more explicit in
the guidelines. If feasible, a further aid would be providing some training for the an-
notators. Giving some sample files to annotate, looking through the primary results
and conducting error analysis would greatly improve the results.

Premise

The Premise class achieved no matches by the two annotators. Two main factors can
explain this result: the difficult differentiation between Claim and Premise and the
complexity of the requirements for the annotation of the Premise. The second factor
can be comprehended considering that the merging of the three annotation guide-
lines concentrates in the Premise class. In fact, the definition was drawn from Stab
and Gurevych’s work (2017), the attributes where taken from Al-Khatib et al. (2016),
the definition for the potential source of the premise was taken by VUA Perspectives
Group (2017). The resulting complexity generated the high disagreement rate. An-
notators often marked the same span of text as Premise, but they gave it different
attributes. The descriptions of the attributes that were included in the guidelines
seemed relatively straightforward; this was not the case in the following instances.

To mark the attribute Anecdote the annotator was required to identify the parts
of text that support the Claim by citing a specific event, a concrete example, or a
personal experience with the limitation that the source for the Premise had to be the
author (therefore to be left unmarked). This definition is not as unequivocal as it
may seem and created disagreement in a few cases. The following is an example of
this:

5. “For example, after being given a shot, some children will complain that their
arms feel sore or experience a mild fever.”

Annotator A assigned the attribute in question to the Premise, relying on the “con-
crete example” part of the definition. Annotator B interpreted it differently, not as-
signing any attributes to the section of text; the statement gives a concrete example,
however it does not refer to a specific event.

The distinction between the attributes Statistics and Testimony also caused a lot
of discrepancy. The definition for the first attribute required annotators to mark
Premises that include the results of quantitative research or studies. The definition
for Testimony required annotators to annotate premises that include a proposition
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made by an authority. Annotator B interpreted the first definition very strictly, anno-
tating as Statistics only the Premises that reported numerical results and annotating
as Testimony the ones where the results of a study were reported via a conclusion or
thesis. Annotator A had a more lax take on the definition and marked the results of
any study as Statistics. This can be noticed in the following example:

6. “‘Delaying vaccines does not offer any known benefits to children, according
to the American Academy of Pediatrics.”

Annotator A marked it as Statistics, whereas annotator B marked it as Testimony. The
interpretation given by annotator A might cause an overlap of the two attributes,
therefore in potential future version of the guidelines, a more strict and detailed
definition for attribute Statistics should be provided.

The attribute Other was only mentioned in the guidelines; no explicit instructions
were given as to when to use it. This cause disagreement as well. Annotator A
used Other any time the other attributes were not fit for the Premise. Annotator
B, when Testimony, Anecdote, and Statistics did not fit the text, made the choice to
not assign any attributes to the Premises, leaving it blank. Although the guidelines
required the usage of the attribute, both annotators’ choices were able to convey the
desired information on the premises in question. In potential future version of the
guidelines, Other should be excluded altogether. Including it in the scheme is not
necessary in order to find out whether the backing fits the more detailed attributes
or not. Its removal would also speed up the annotation process.

Source

The agreement for the Source class was 55.6% as it can be noted in Table 3.2. Since the
identification of the Source is strictly dependent on the marking of the Premise, most
cases of disagreement were due to a discrepancy in the annotation of the Premise
class. The following except is an example of this:

7. “The scientists behind the mouse study have responded to the blowback, say-
ing this was a first test similar to other types of studies done in mice.”

Annotator A marked “The scientists behind the mouse study” as the source con-
nected to the premise “this was a first test similar to other types of studies done in
mice”. Annotator B, not having marked that section as Premise, did not mark the
Source either.

In a few instances the disagreement was caused by the explicitness of the Premise.
If the premise associated with the Source is not in the form of an explicit quotation,
rather is a paraphrase, it can be difficult to identify it as a valid Premise, like in the
following instance:

8. “Researchers haven’t found a connection between autism and childhood vac-
cines.”

Annotator A did not identify it as a premise, therefore the source “researchers” was
left unmarked. Annotator B did find it was a valid Premise and labeled the Source.
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3.3.4 Conclusion

The previous sections showed how the components and the relations chosen for the
proposed scheme allow for the marking of very informative sections of text. The
scheme lead to the discovery of interesting patterns therefore, if the main goal is the
one of extracting information on the way people engage in the vaccination debate,
it is appropriate for the annotation of the corpus. The guidelines were complex.
They were created by merging different schemes which were not created to anno-
tate heterogeneous corpora. These factors made the annotation task relatively time-
consuming. Furthermore, the guidelines did not clarify certain details, generating
different annotations in some difficult cases. The definitions for the classes Claim
and Premise left too much room for interpretation. The distinction between the two
classes was cloudy and it was the major source of disagreement.

3.4 Pilot studies - Second study

The scheme (Habernal and Gurevych, 2017) used in the second annotation study
is based on the Toulmin model, and it involves the markables that follow: (Implicit
claim), Claim, Grounds, Backing, Rebuttal, Refutation. Some noteworthy characteristics
of the guidelines are the following:

• Claims can only be attributed to the author of the text. In other words, quotes
consisting of statements made by other sources should not be marked as claims.

• The guidelines allow for the identification of implicit claims. These need to be
marked separately when there are no sections of text which express the stance
of the author.

• The guidelines disallow the annotation of claims that are not strictly about the
topic. The authors describe these instances as such: “Another claim that sug-
gests or persuades about some related aspect [...] - we should NOT annotate
that” (Habernal and Gurevych, 2017).

• Annotators are required to cover as much as possible from the sentence and
to include ending punctuation, giving the reason that the latter is part of the
span when annotating whole sentences. They allow for the shift to the token
level only when annotators believe that the sentence contains multiple con-
cepts (Habernal and Gurevych, 2017).

3.4.1 Task description

The guidelines 3 had to be adapted in order to make the task appropriate for the
corpus available. Habernal require the annotators to first conduct a round of anno-
tations to identify all texts that are persuasive regarding the discussed topic. This
step is not necessary to the present work because of the nature of the Vaccination
Corpus; all texts deal with vaccinations and are considered on-topic. Furthermore,
although the documents are not traditionally argumentative, it is possible to iden-
tify the intent to persuade in almost all of them. The corpus cannot be labeled as
“argumentative”, but the texts composing it are, indeed, persuasive.

3https://www.ukp.tu-darmstadt.de/data/argumentation-mining/argument-annotated-user-
generated-web-discourse/
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The second step of Habernal’s guidelines required annotators to identify argu-
ment components; this is relevant to the present study. However, Habernal gives
the instruction to rephrase and summarize the annotated concepts if they are longer
than a sentence. Because the annotation tool used does not allow for typing notes
and because the intention behind the annotation study was to observe whether the
annotators could agree on which argument component labels could be attributed
to the sections of text (versus summarizing the content of the sections), I excluded
this part from our adapted guidelines. Therefore, I advised the annotators to follow
the requirements in Section 4 through Subsection 4.7 of Habernal’s guidelines. The
sections focus on the identification of the argument components: Claim, Grounds,
Backing, Rebuttal, Refutation. They present the following directives about identifying
the Claim (from Habernal and Gurevych, 2017):

• The Claim should always be seen from the perspective of the issue, therefore it
should reflect the author’s overall stance.

• Imperatives should be marked as Claim because they are very explicitly per-
suasive.

• Rhetorical questions are not claims.

• In many cases the stance of the author is not explicitly stated. In these cases
write down the author’s stance.

• Another claim that persuades about some related aspect should not be anno-
tated.

Habernal’s guidelines contain the following indications about differentiating be-
tween Grounds and Backing:

• Clear examples of Backing are the following: “I am an expert in this area.” and
“I have a successful/unsuccessful story.”

• Grounds is usually constituted by reasons that are meant to be general. If the
reasons are about a specific case, then they are Backing.

• A useful check to make is to see if the argument still works without the reasons
provided. If it does, then those reasons are Backing. If not, they are Grounds.

Habernal’s guidelines contain the following suggestion about differentiating be-
tween Refutation and Grounds:

• Both Grounds and Refutation support the idea contained in the Claim. However,
Refutation only takes place if it is a reaction to the Rebuttal.

The following sections present the results obtained by the two annotators who car-
ried out the task following the adapted guidelines. The sections include an in-depth
analysis of their disagreement.

3.4.2 Results

The annotators were able to go through 37 documents in 10 hours. Table 3.4 presents
an overview of the IAA for the annotators. Table 3.5 conveys the pair-wise agree-
ment with evaluation measures, which was 19.9%. Annotator B noticeably marked
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more text compared to annotator A. The IAA for the class Refutation was the low-
est: 10.0%, whereas the agreement for the class Backing was the highest: 25.8%. The
agreement is not satisfactory. The following sections include an in-depth analysis of
the results investigating the instances of disagreement.

Type IAA Matches Non-matches
All classes 19.9% 210 843
Claim 19.7% 46 187
Backing 25.8% 92 264
Grounds 15.6% 56 303
Rebuttal 18.5% 12 53
Refutation 10.0% 4 36

TABLE 3.4: Two-way IAA Results (Habernal’s scheme).

Gold Set Compared TP FP FN P R F1
A B 105 223 620 14.5% 32.0% 19.9%
B A 105 620 223 32.0% 14.5% 19.9%

TABLE 3.5: Pair-wise Agreement (Habernal’s scheme).

3.4.3 Analysis

Implicit claims

The annotators wrote down the Implicit claims separately, so these were not in-
cluded in the calculation of the IAA obtained with eHost. Predictably, the two
annotators did not phrase the found Implicit claims the same way. In a couple of
instances, they expressed similar ideas. It is difficult to determine how similar the
sentences are, since one first has to define the concept of similarity. Then, an algo-
rithm to calculate the similarity has to be chosen and justified. Calculating the simi-
larity between Implicit claims is out of the scope of the present research. Therefore,
a qualitative analysis of the Implicit claims will be presented.

In the article included in B:1 the annotators found the following Implicit claims:

• Annotator A: “MMR vaccine is ineffective and has serious side effects.”

• Annotator B: “Vaccination in general, but particularly giving children/infants
too many vaccines at once, is dangerous to their health.”

Both claims are plausible considering the content of the article. One interpreta-
tion was influenced by the title of the article and the fact that it contains several
alleged facts about the MMR vaccine. Furthermore, the testimonies present in the
text are all about that particular vaccine. The interpretation given by annotator B
was very likely influenced by the fact that at the end of the text the author mentions
other kinds of vaccines. Since Habernal’s guidelines in multiple sections suggest
that annotators find the gist of the article, annotator B summarized with the above-
mentioned Implicit claim even the part where the author mentions other vaccines. It
is difficult to determine whether the Implicit claims should reflect the main idea or
if they should function as a sort of summary of the stance of the author.
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In the article B:2 the annotators also found two different but plausible Implicit
claims:

• Annotator A: “Monitoring social media trends can reveal insights to help con-
trast anti-vaccination tendencies.”

• Annotator B: “Public health is in danger due to the spread of misinformation.”

Annotator A was influenced by the last part of the article which contains a quote
presented by the author as a “conclusion”, which is often another way to refer to the
Claim component in an argument. The conclusion reads as follows:

9. “Monitoring social media for anti-vaccine beliefs is beneficial for surveillance
and intervention efforts to curtail anti-vaccine beliefs.”

Annotator A focused on the benefits of observing trends in social media in order to
identify and tackle vaccine misinformation. Annotator B focused more on the con-
tent of the studies, which reveals that the anti-vaccination movement often adopts
unreliable information in order to support their claims. The subject of the text is the
study of the social media activity and the author highlights its importance in the
fight against “anti-vaxxers”. The author is also claiming that the content found on
social media is characterized by faulty information, revealing a consistent, yet dif-
ferent stance. Either interpretation of the author’s opinion is acceptable. It is unclear
whether annotators should have tried to summarize the two into one Implicit claim,
or if an agreement on which idea is the more prominent should be reached.

Annotator A identified 6 Implicit claims, whereas annotator B identified 18. A
discrepancy can be noted in the way this part of the task was approached. Annotator
A was more conservative and searched and identified for Implicit claims when it was
not possible to find an explicit one. Only in a few instances, in the presence of explicit
claims, annotator A decided to write down an Implicit claim, seemingly because the
explicit ones did not express the stance satisfactorily. Annotator B interpreted the
idea of Implicit claim as a statement that can summarize the stance of the author
and that encompasses the various aspects of it. It is difficult to determine what was
the intention of Habernal and Gurevych for this class of argument components, the
guidelines do not make it clear, generating plausible but different interpretations.

Claims

The different interpretation for the annotation of Implicit claims had repercussions
on the marking of the Claim component. In fact, annotator B, who identified more
Implicit claims marked less explicit ones compared to annotator A. This can be noted
in the case of the following sentence. The whole text can be found in B:3:

10. “Some people have had concerns that ASD might be linked to the vaccines
children receive, but studies have shown that there is no link between receiving
vaccines and developing ASD.”

Annotator A found that the excerpt contained the main message of the article and
that it expressed the stance of the author, who is conveying disagreement about the
alleged link between ASD and vaccines in children. Annotator B did not identify
any explicit claims, but wrote down the following as Implicit claim:

• Annotator B: “There is no causal link between vaccination and autism.” (Im-
plicit claim)
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This summarizes well the main point of the article. Consequently, the explicit com-
ponents identified by annotator B are indeed in relation to the Implicit claim, but a
different function is attributed to them. In fact, annotator B annotated the following
components:

• Annotator B:

– “Some people have had concerns that ASD might be linked to the vac-
cines children receive.” (Rebuttal)

– “but studies have shown that there is no link between receiving vaccines
and developing ASD.” (Refutation)

It is clear how the discrepancy in the way Implicit claims are dealt with caused the
annotators to identify two different argument structures in the article.

Other factors that played a part in the disagreement case mentioned above are
the granularity of annotations and the vagueness of the definition of the compo-
nents. The guidelines indicate to “Stay on sentence level” and “Only if the sentence
contains other concepts (e.g. Rebuttal, Grounds, etc.) switch to the token level”
(Habernal and Gurevych, 2017). Annotator A took the first clause as a fact, as a phe-
nomenon that is happening in the world, which the author needs to present in order
to provide the context for his or her opinion on the matter; together, the two clauses
form the Claim. Annotator A followed the suggestion to stay at the sentence level
and considered the whole section as a Claim:

• Annotator A: “Some people have had concerns that ASD might be linked to the
vaccines children receive but studies have shown that there is no link between
receiving vaccines and developing ASD.” (Claim)

Annotator B found a higher level of detail and identified two concepts within the
sentence, labeling them with Rebuttal and Refutation. Annotator B followed the sug-
gestion to switch to the token level in the presence of multiple concepts. Both inter-
pretation are acceptable. It is difficult to determine which one is more appropriate
on the basis of accepted granularity. One strategy that could be used would be to
check whether the components identified fit the definitions given in the guidelines.
That way, if the whole example sentence does not fit the requirements for the Claim
component, the interpretation of annotator B would be more acceptable. The defini-
tions provided in Habernal’s guidelines are very vague. For example, the Claim is
defined as follows (from Habernal and Gurevych, 2017):

• The conclusion we seek to establish by our arguments (Freeley and Steinberg, 2013).

• Assertion put forwards publicly for general acceptance (Toulmin, Rieke, and Janik,
1984).

• Assertion (which has to be supported), you want it to be accepted by some audience,
and therefore, you have to make it public (Schiappa and Nordin, 2013).

Furthermore, Habernal adopts the definitions of claim types from Schiappa and
Nordin (2013): There are three types of claims: Fact claims, Value claims and Policy claims.
Fact claims assert that something is true or false. Value claims assert the worth of some-
thing. Policy claims advocate a course of action. Taking into account this definition, the
example sentence could be interpreted as a fact claim, therefore it is not possible to
prefer one annotation over the other based on the definition of the component. This
is problematic, as having less restrictions allows for more room for interpretation,
which can ultimately lead to more disagreement.
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Claim and Grounds

The vagueness of the definitions and the nature of the texts caused several instances
where the same section of text was assigned different labels. This pattern conveyed
the idea that the task to differentiate between argument components in Web data
is not an easy one. In particular, the distinction that annotators A and B struggled
the most with is the one between Claim and Grounds. Grounds are defined in the
guidelines as follows (from Habernal and Gurevych, 2017):

• Evidence and reasoning to establish the foundation of our claim. We have to provide
good reasons to establish that our claim is solid and reliable. The grounds represent
what we have to go on.

• Grounds for a claim can include a number of different types of information. It can be
quotes or data provided by a source or something you create. Grounds can be numbers
or conceptual information or even visual evidence. Grounds, can in fact, also be claims:
subsidiary or secondary claims that are used to build up a larger argument. Grounds
have to match your claims.

It can be noted that even the guidelines express the closeness of the two components,
indicating that Grounds can also be Claims. The article included in B:4 contains sev-
eral examples of disagreement based on this closeness. The annotators produced the
following annotations:

• Annotator A: “That VAERS study is not a legitimate sample of a data set from
which any conclusions about the larger population can be made.” (Claim)

• Annotator B:

– “Parents should be aware that the Hepatitis B vaccine is not administered
for the well-being of their child. Rather, it is delivered by the long arm
of some incompetent and mindless bureaucracy in the name of stamping
out a disease most babies can’t possibly get.” (Claim)

– “That VAERS study is not a legitimate sample of a data set from which
any conclusions about the larger population can be made.” (Grounds)

The two annotators marked the statement about the VAERS study differently. It
can be agreed that the sentence fits the definition of Claim; it is an assertion that
the author is trying to get the audience to accept. It also expresses the stance of
the author, who is clearly against the injection of Hepatitis B vaccine in children and
who doubts the scientific basis upon which the immunization schedule was made. It
is acceptable to interpret it as Grounds as well; it contributes to justifying the stance
of the author.

In order to solve the issue, one could strive to find the main message that the au-
thor is trying to convey to the audience, if it’s expressed explicitly in the text. Once
that element is found, the claim-like sections of text that support the claim, poten-
tially presenting a higher level of detail on different aspects of the idea contained in
the claim statement, can be marked as Grounds. However, in Web data it is rare to
find well-structured arguments. Authors often tackle different aspects of the issue
of vaccination, providing opinions on all of them. It is difficult to determine which
claim is the “main” one and, consequently, which claim can be marked as Grounds.

In the same article presented above, the author dedicates a large part of the arti-
cle to the agency VAERS. Annotator A accounted for this by marking as Claim the
statements made about the agency, such as the following:
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• Annotator A: “To conclude that the Hepatitis B vaccine is safe because VAERS
only reports 19 deaths is scientific fraud.” (Claim)

• Annotator A: “Clearly, something is fishy about VAERS.” (Claim)

Annotator B, interpreting the article as wanting to show mainly that the Hepatitis B
vaccine is unsafe, did not mark those sentences as Claim. The answer to the question
“what is the article about?” could help carrying out the annotation task; however,
finding an agreeable answer is a difficult task in itself. In the case of the example
that is being examined, the author states the intention and the theme of the article in
the beginning:

11. “The following comments are intended to be a heads up to parents and poten-
tial parents about the risks of the Hepatitis B vaccine (HBV), and a firsthand
report questioning the scientific legitimacy of the vaccine industry, which pro-
vides $800 million of annual revenue to Merck – the company which makes
the Hepatitis B vaccine distributed in the US.”

Even having this explicit insight into the article, the task is not greatly facilitated.
The Claim identified by annotator B deals with the safety of the vaccine and the
bureaucracy behind vaccination policies. The resulting annotation shows one argu-
ment with several sentences serving as Grounds. Annotator B’s Claim does sum-
marize certain aspects of the author’s opinion, but it leaves out some; the scientific
reliability of vaccine studies being one of them. Annotator A decided to mark sev-
eral Claims with the intent to encompass all the aspects of the opinion of the author,
producing a different annotation with several smaller arguments. The guidelines do
not reveal hints about which kind of annotation style is preferred. In conclusion,
the heterogeneous nature of Web data make it difficult to apply annotation schemes
based on structured arguments.

Claim and Refutation

The differentiation between Claim and Refutation understandably caused disagree-
ment as well. The guidelines define Refutation as follows:

Rebuttal attacks the Claim by presenting opposing view (or contra-argument). Refu-
tation attacks Rebuttal (Habernal and Gurevych, 2017).

It follows that the Refutation and the Claim convey similar ideas. The condition that
allows for the identification of the Refutation is the presence of the Rebuttal. That
means that if the annotators identify different argument structures in the text, one
including a Rebuttal and the other excluding it, the first will very likely annotate the
section as Refutation and the second will label it as Claim.

Several of these instances were found in the results. In the article included in B:4,
the following sentence was was marked as Claim by annotator A and as Refutation
by annotator B.

12. “I found the VAERS study data to be completely deceptive”

It can be deduced that annotator B also marked a Rebuttal, which is the following:

13. “On the more positive side, the FDA presented a seemingly reassuring study
from its Vaccine Adverse Events Reporting System (VAERS), which showed
only 19 neonatal deaths reported since 1991 related to Hepatitis B vaccination.”
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This is a particularly interesting case because this sentence is difficult to interpret
and, therefore, to fit into a rigid argumentation scheme. Annotator B seemed to have
taken as point of reference the stance of the author, which is “anti-vaccines”. The ex-
pression “on the more positive side” seems to contrast with the negative stance of
the author. Annotator B focused on the content of the VAERS study, arguing that this
sentence presents a positive report on the effects of the Hepatitis B vaccine (provid-
ing a Rebuttal). The presence of the word “seemingly” can shift the interpretation of
the sentence. One could argue that the author is presenting the VAERS study not to
show that the results were positive, but to show that VAERS published the study in
order to reassure the population, hinting at a hidden intent to manipulate the public
into thinking positively about the vaccine. If the second interpretation were to be
adopted, the sentence would not be marked as Rebuttal because it is still in line with
the author’s stance. Consequently, the section labeled as Refutation would not be
marked as such.

Another pattern of disagreement relates to the issue of granularity as well. In
sentences composed by two clauses linked by the coordinating conjunction “but”,
Annotator A tended to mark the whole section as Claim, whereas annotator B had
the tendency to split it into Rebuttal and Refutation. An example of this can be found
in B:4:

14. “Vaccination can be a lifesaver if an epidemic is raging, but in this case the risk
of vaccination outweighs the risk of infants getting the disease”.

Once again, it is difficult to determine which annotation is more appropriate, as
interpretation plays a big role. Annotator A did not find that the two clauses con-
trasted or excluded each other and saw that they were still consistent with the stance
of the author, resulting in the labeling of the whole section as Claim. In this case as
well, Annotator B took as point of reference the stance of the author (“anti-vaccines”)
and noted that the first clause contrasted it. As a consequence, the second clause was
labeled as Refutation. According to the guidelines which require the Rebuttal to be
an attack to the Claim, the annotation provided by annotator B is not ideal, since it
it not a direct attack to one of the Claims in the text. However it raises an important
point. In several documents authors present contrasting views and then attack them
in order to support their point, however they rarely explicitly attack a Claim present
in the text. It is often the case that these contrasting views oppose the general stance.
This is another case in which disagreement is caused by difficulties in applying the
guidelines to the text.

Grounds and Backing

The component Backing reached the highest rate of agreement. This could be due
to the fact that several sections of the texts could be identified as such. In fact,
the guidelines simply state that Backing is additional evidence to support the argument.
Habernal and Gurevych, 2017. Still, the differentiation between Backing and Grounds
generated a lot of disagreement. Considering that they play a similar role in an ar-
gument, which is to support the Claim, this was expectable. Reading the guidelines,
one can understand that Grounds is necessary evidence presented to provide good
reasons for the Claim, whereas Backing is “additional”; it does not seem to be nec-
essary to the argument. In practice, this difference did not help the annotators, since
it is difficult to determine what is necessary to the support of an argument and what
is futile.
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In the article included in B:5 an example of this kind of disagreement can be
found. The following excerpt was marked as Backing by annotator A and as Grounds
by annotator B:

15. “Dr. William Schaffner, an infectious disease expert at Vanderbilt University
Medical Center, said in an earlier interview that the recent mumps outbreaks
appear to be occurring in populations with high vaccination rates. ’Although
people are vaccinated, after about 15 years, there is some waning of immu-
nity and if you get a strong exposure that exposure can overcome that dimin-
ished protection and you’ll get a case of mumps,’ said Schaffner.” (Annotator
A:Backing, Annotator B: Grounds)

Both annotators related it to the following claim: “Pockets of unvaccinated or under-
vaccinated people may still present a problem”. Annotator A marked the following
statement as Grounds to the Claim:

• Annotator A: “The CDC found other vaccination rates fell below its target for
what’s known as herd immunity, or a population’s resistance to the spread
of a disease that results when a high percentage of individuals are immune”
(Grounds)

Conversely, the above statement was left unmarked by annotator B (who believes
the first excerpt to be the Grounds). It is challenging to determine which of the
two grounds is actually not necessary to support the Claim. Annotator A seemed
to think that the sentence about imperiled herd immunity caused by lower vaccina-
tion rates provided necessary reasons for the Claim. Annotator B seems to believe
that the testimony about the waning of immunity provided essential support. The
Claim is about both unvaccinated and undervaccinated individuals, therefore the
two interpretation are acceptable.

3.4.4 Conclusion

The annotation study showed how Habernal’s guidelines (Habernal and Gurevych,
2017) are not ideal for the identification of arguments in the Vaccination Corpus. The
derived task was time-consuming and it produced results that reveal disagreement.
The main issue seems to be that the scheme is applicable to data that has a certain
structure. When the corpus to analyze is composed of heterogeneous texts from the
Web, the lack of directives of the guidelines permitted the annotators to interpret
the texts very differently. In particular, the disagreement sourced from differences in
the granularity of annotation and differences in the distinction between components.
However, following the guidelines, annotators were able to highlight sections of text
that are rich in meaning and that can reveal insights in the vaccination debate.

Another factor that might have improved the results of this annotation study
was providing the annotators with more training. Issuing a preliminary round of
annotations and discussing the cases of disagreement before carrying out the real
task would have fostered a higher rate of agreement.

In general, the second pilot study was helpful in understanding that annotation
schemes containing numerous components and guidelines that offer vague direc-
tives are not appropriate for heterogeneous data. The guidelines should contain
precise directions, providing restrictions that can be used as reference in difficult
cases like the ones presented in the previous section. Another option would be to re-
duce the number of components to annotate, which would also make the annotation



40 Chapter 3. Annotations

task less time-consuming. This change would signify adopting a different scheme,
potentially one that is not made to fit well-structured argumentative texts, since that
is not the nature of most data coming from the Web.

3.5 Annotation task - Annotating claims

The choices made for the annotations of claims is the result of empirical annotation
studies on various argumentation schemes and the way they apply to Web data.
The guidelines for the annotation task are presented in Proposed Scheme: Guide-
lines. Section 3.5.1 explains how the guidelines were constructed. Annotators had to
assign only two labels: Claim and Source. When the person or entity to whom the
claim could be attributed was an explicit source different from the author of the text,
then the markable Source had to be used. Subsequently, the relation Has_source had
to be drawn between the two elements.

The pilot studies showed how attempting to apply to Web data articulate schemes
designed to model structured argumentative texts results in a not very feasible an-
notation task. Adopting such schemes is not efficient: the annotations were time-
consuming and produced a high disagreement rate. Although it is interesting to
derive patterns in the way authors present and support claims, the data available
is so heterogeneous, that finding meaningful patterns is not a realistic expectation.
Since the core of the argument is the Claim and considering the fact that the inclusion
of other components generated a lot of disagreement, the focus was kept on the es-
sential component: the Claim. Attribution was included in the scheme because there
was also the interest to identify the sources cited by the authors when participating
to the debate, as they are important for observing what kind of resources the public
appeals to. Taking into consideration the results obtained in the pilot studies, the
scheme was purposefully kept minimal. The IAA obtain was acceptable, therefore
the scheme was chosen for the annotation of VaxClaim.

3.5.1 Methodology

As it was observed in the previous annotation studies, the participating annotators,
with the intent to follow articulate argumentation schemes, often marked claim-like
sections of text as Premise, Refutation, and, in some cases, even left them blank. In
general, the annotation tasks based on these schemes were relatively time-consuming
and resulted in low IAA rates.

Considering that the presence of other components complicated the already dif-
ficult task, the Claim was chosen as the only component to annotate. This choice im-
plicated that it was not possible to adhere to the traditional definition of argument.
Conventionally, an argument is composed at least of two components: a Claim and
a Premise (Palau and Moens, 2009; Peldszus and Stede, 2013b). Since premises are
frequently claim-like statements and express the attitude of the source, they were
not excluded from the annotation task. Therefore, the intention was not to follow a
strict argumentation model, but to identify all claim-like statements. The definition
of Claim chosen was the following:

The claim is the central component of an argument. Claims are sections of text that
express the stance of the author. Sometimes, claims are introduced by an explicit source
in the text (different from the author). Since they are opinionated statements with
respect to the topic, claims are often introduced by stance expressions, such as “In my
opinion”, “I think that”.
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Furthermore, an important requirement of this class is that the Claim has to be a
refutable statement. It follows that the following do not qualify as Claims:

• Rhetorical questions, such as “Wouldn’t it be better to develop immunity nat-
urally?”

• Backing, such as “I am a nurse.”

• Common ground, such as “Measles can spread through airborne transmis-
sion.”

• Statistics, such as “80% of vaccinated children experience serious side effects.”

• Anecdotes, such as “I experienced hearing loss after being given the MMR
vaccine.”

• Opinions, such as “I am against vaccinations.”

The definitions of the different types of Claim from Habernal’s guidelines presented
in Section 3.4 (Fact claims, Value claims, Policy claims) were also included in order to
give a more thorough description to the annotators. Stab and Gurevych’s guide-
lines 4 were also used as a reference in the present work.

The concept of Claim conveyed in the present work, however, is different from
the one presented in Stab and Gurevych’s scheme. In fact, among the list of claim
indicators provided, they include the expression “I am against”. In agreement with
the idea of claim put forward here, statements such as “I am against vaccination” or
“I am in favor of vaccination” do not qualify as such. In fact, although they express
the stance of the author, these statements reflect thoughts internal to the person,
which cannot be proved right or wrong and cannot be debated. Conversely, Claims
are arguable assertions through which the authors express their stance on a given
matter. My assumption was that if all the claim-like statements by the author were
identified, it would be possible to deduce opinion-expressing phrases such as the
ones mentioned above. Therefore, annotators were advised against marking such
sentences.

Another characteristic that differentiates the referenced guidelines from the ones
proposed here is that the requirements for the Claim class were made more specific
in order to hinder disagreement but not so specific that the annotators would leave
out informative pieces of text in order to follow them.

3.5.2 Results

The annotators were able to annotate 100 files in 33.5 hours. The annotation tool
eHost was adopted for this study as well. Table 3.6 conveys the pair-wise agreement
with evaluation measures. Annotator A marked more text, while annotator B was
more conservative. Table 3.7 shows the agreement for the two classes of markables.
The class of interest for the present study is the Claim one, which achieved 57.3%
of agreement. Making a quantitative comparison with the IAA achieved by other
related studies is not possible because they all use different evaluation measures, as
it is visible in Figure 2.2. It is possible to compare the results of the third annota-
tion study with the previous two that were carried out as part of this project. The
first study achieved IAA of 66.7% for the class Major claim and 6.9% for the Claim.

4https://www.ukp.tu-darmstadt.de/data/argumentation-mining/argument-annotated-essays/
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The second resulted in 19.7% for the Claim class. Considering the fact that the Ma-
jor claim class was attributable only if the section of text fit strict requirements, the
higher rate achieved was predictable. For example, the author of the major claim
could only be the author of the text. Furthermore, the Major claim had to summa-
rize the idea being conveyed in the document. In the third study, the Claim class did
not have such restrictions, in an attempt to capture more information. The resulting
IAA was, therefore, relatively satisfactory.

Gold Set Compared TP FP FN P R F1
A B 1271 1271 859 59.7% 50.0% 54.4%
B A 1271 859 1271 50.0% 59.7% 54.4%

TABLE 3.6: Pair-wise Agreement (Simplified scheme).

Type IAA Matches Non-matches
All classes 54.4% 2542 2130
Claim 57.3% 2224 1658
Source_of_claim 40.3% 318 472

TABLE 3.7: Two-way IAA Results (Simplified scheme).

3.5.3 Analysis

The analysis of instances of disagreement will focus on the class Claim since it is
the focal point of this thesis. The following sub-paragraphs present an analysis of
several patterns of disagreement. The main points of controversy noticed in the
results are presented below:

• Debatability, which refers to the degree of debatability that the Claim needs to
express in order to be considered as such.

• Attributability and commitment, which refer to the context the Claim needs to
be presented in, specifically looking at whether it can be attributed to a source
and how strongly the source needs to commit to it.

• Relatednes to topic, which refers to deciding whether to mark or not statements
that fit the description of Claim, but that do not have a direct relation to the
topic of vaccination.

• Granularity and sources, which refer to different interpretations of the task of
assigning attribution, resulting in annotations with different degrees of granu-
larity.

• Statistics, which deal with disagreement about what was defined as “statistical
evidence” in the guidelines.

• Anecdotes, which refer to controversy about what should be considered a “per-
sonal experience” or a “concrete example”.

• Annotator’s knowledge, which relates to the cases where letting the knowledge
about the topic affect the interpretation of the text can result in different anno-
tations.
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Debatability

The two annotators showed a different approach in annotating certain claim-like
statements. These statements are characterized by the fact that they could be ac-
cepted by both the anti-vaccination and the pro-vaccination audiences. These in-
stances raised some questions about how open to discussion a statement should be
in order to deserve the Claim label. These sentences often contain modal verbs such
as “may”, “might” and “could”. An example of this phenomenon can be observed
in the following statements:

16. “Vaccines, like any medicine, can have side effects.”

17. “The increased use of veterinary vaccines may be accompanied by an increase
in human exposure to the vaccine strain, new methods of vaccine administra-
tion may result in an increased likelihood of inadvertent exposure, increased
use of aerosol administration may result in greater human exposure to animal
vaccines.”

These examples deal with potentially negative situations that could take place as
result of vaccine inoculation. At first glance, one might think that they reveal an
anti-vaccination stance. However, the authors of the sentences simply accept the
possibility that vaccines might have negative side effects, which is an idea that is
welcomed by the pro-vaccination community as well. The statements express the
capability of a certain occurrence to take place. This is difficult to debate, especially
in the case of vaccinations. These examples are characterized by a high degree of
acceptability and a low degree of debatability.

Other instances present no linguistic cues of modality, but they fit within this
subgroup of difficult cases:

18. “Hepatitis B vaccine has been successfully integrated into the childhood vac-
cination schedule”

19. “Veterinary vaccines are being used with increasing frequency in the United
States to protect the health of animals”.

The way that these examples are tackled depends on the interpretation. Example
18 contains the word “successfully”, which to some could reveal a pro-vaccination
stance. Other interpretations could see the adverb as referring to the process of in-
tegration of the Hepatitis B vaccine into the vaccination schedule and, therefore,
not revealing the stance of the author. As for the Example 19, the verb “protect”
could appear to express a pro-vaccination attitude, conveying the idea that veteri-
nary vaccines are beneficial. Another interpretation could see the statement as sim-
ply expressing the intention behind the introduction of veterinary vaccines, without
revealing whether these indeed protect the health of animals.

Annotator A had the tendency to leave such statements blank, while annota-
tor B marked them as Claims. The approach of annotator A seemed to deem the
debatability of the Claim very important because it directly results in the stance-
expressiveness of the Claim; if a statement could be accepted by both parties of the
debate, it does not reveal the stance of the author. The proposed guidelines do not
give information on how to approach these cases. Considering the fact that one of
the goals of analyzing the vaccination debate is to identify the stance of the partici-
pating authors, future versions of the guidelines should suggest the identification of
Claims that are polarizing.
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Attributability and commitment

Annotators exhibited different behaviors in approaching instances where it was un-
clear to whom the claim-like statement could be attributed. Here are some examples:

20. “If you run across someone claiming that their religion is against vaccina-
tions, you can check here, although, admittedly, the article only covers main-
stream religions”

21. “What if a parent makes a claim that they are Jewish, and one rabbi says that
vaccines are bad?”

Annotator B marked the tokens in bold as Claims, whereas annotator A left them
blank. The clauses in bold could, indeed, fit the definition of Claim. Taking into
consideration the context in which they are presented, it is difficult to attribute them
to an explicit source or the author of the text. Their context is characterized by hy-
pothetical situations where it could happen that someone makes those Claims.

Other instances that raise similar questions are the following:

22. “Some parents might worry that the vaccine causes autism.”

23. “Some people have had concerns that ASD might be linked to the vaccines
children receive.”

Annotator B marked the bolded text as Claim, while annotator A left them un-
marked. The statements also express hypothetical situations. Furthermore, they
both deal with worries and concerns, which reveal a lower level of commitment to
the bolded Claims. The guidelines do not give directives on how to tackle the two
groups of interesting cases. Although they contain clauses that fit the requirements
of the class Claim, it is not possible to attribute them to an author who is committed
to them. One way to solve this issue would be to think about the end-goal of the
project. If the goal is to capture the stances of the users who are participating to the
vaccination debate by writing blog posts and comments, then the above-reported
examples should be left blank. If the aim is to identify all the possible attitudes
that people have in regards to the debate, then it would make sense to mark those
Claims. Nonetheless, the examples express speculative Claims. One could assume
that those are real arguments that people make. It is not ideal to base a course of
action on an assumption. Future versions of the guidelines will require annotators
to mark as Claim those statements that are attributable to a source and that reveal a
high level of commitment.

Relatedness to the topic

Annotators were asked to approach the texts focusing on finding all the statements
that fit the description of Claim without worrying about how related they were to the
topic of vaccination. The choice was made because all documents in the Vaccination
Corpus are considered on-topic. This directive was not always respected by both
annotators leading to disagreement. Some examples are the following:

24. “The gene is ’silent’.”

25. “God is going to save you.”
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These instances raised a critical objection. If one takes into account only the goal to
capture the stance of the author, how useful is it to mark statements that are indi-
rectly related to the topic of vaccination that they do not reveal information about
the attitude of the source? The above-reported examples do fit the description of
Claim. For tracing back to the attitude of the author presenting them they are not
sufficient, yet they are relevant. Since one of the aims of this thesis is to gain insight
in the process of opinion formation, statements like the ones presented are helpful
in forming a sort of profile for the users, uncovering part of their background and
some of their beliefs. Future versions of the guidelines will highlight more strongly
the importance of such statements in order to avoid disagreement.

Granularity and sources

The inclusion of attribution in the scheme caused some disagreement because it af-
fected the granularity of the annotations, making it less straightforward. Some ex-
amples exhibiting this kind of disagreement are the following:

26. “95% of Americans are brainwashed to believe they are doing this for us.”

27. “Government authorities also claim the sterilization chemical was an "acciden-
tal" contamination.”

Annotator A produced the following annotations:

• “[95% of Americans are brainwashed to believe they are doing this for us.”
(Claim)]

• “[Government authorities also claim the sterilization chemical was an "acci-
dental" contamination.” (Claim)]

Annotator B produced the following annotations:

• “[95% of Americans (Source)] are brainwashed to believe [they are doing this for
us (Claim)]”

• “[Government authorities (Source)] also claim [the sterilization chemical was an
"accidental" contamination (Claim)]”

In these cases, the authors introduce explicit sources, so adopting an annotation style
with finer granularity is understandable. However, marking the explicit sources
separately might exclude some information, resulting in an incomplete Claim. In
the case of Example 26, the author of the text wants the audience to know that most
Americans are brainwashed; identifying as the Claim just the section “they are doing
this for us” detracts details from the message that is being conveyed. According to
annotator A’s interpretation, a parallel situation takes place if “government author-
ities” is separated from the rest of the statement. The affirmation that government
entities made such a statement is also a debatable Claim in itself. In the case of
Example 27, it is unclear which is the more appropriate annotation style.

Different interpretations of attribution and, subsequently, of granularity gave
rise to a similar kind of disagreement. In the two cases:

28. “Irregulars generally viewed vaccination as a destructive and potentially de-
filing procedure of heroic medicine, akin to blood-letting.”
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29. “Many billed it as the final word, ’once again’ disproving the notion that vac-
cines could have anything to do with autism.”

Annotator A left the two sections unmarked, whereas annotator B gave the following
annotations:

• “[Irregulars (Source)] generally viewed [vaccination as a destructive and poten-
tially defiling procedure of heroic medicine, akin to blood-letting. (Claim)]”

• “[Many (Source)] billed it as the final word, ’once again’ disproving the notion
that [vaccines could have anything to do with autism (Claim)].”

Although a defined attitude attributable to the explicit sources can be detected, An-
notator B’s interpretation ensues a somewhat forced separation. In Example 28, the
resulting Claim appears grammatically incomplete. In Example 29, the resulting
Claim actually expresses a stance that is opposite to the one being conveyed because
the verb “disproving” is excluded from the span of the annotation. Breaking up
sentences in this fashion is, therefore, not advisable.

Another group of problems relate to attribution and granularity was observed.
As opposed to the latter examples, these instances are not characterized by incom-
plete claims, making it difficult to establish which annotation style is preferable.
Here are some examples:

30. “Another common lie told about the film, by its promoters and devotees, is
that the film is solely about the MMR vaccine, and not about any others.”

31. “It has also published brain-meltingly bad papers claiming to find that abor-
tion causes breast cancer, has promoted the vile idea that shaken baby syn-
drome is a misdiagnosis for ’vaccine injury’, supported HIV/AIDS denialism,
and ’of course!’ done what all crank medical organizations like to do, attack
evidence- and science-based medicine as placing unacceptable limits on physi-
cian autonomy.”

Annotator A included the whole section in the Claim span. Annotator B annotated
Example 30 as such:

• “Another common lie told about the film, by [its promoters and devotees (Source)],
is that [the film is solely about the MMR vaccine, and not about any others. Claim]”

• “[It (Source)] has also published brain-meltingly bad papers claiming to find
that [abortion causes breast cancer (Claim)], has promoted the vile idea that [shaken
baby syndrome is a misdiagnosis for ’vaccine injury’ (Claim)], supported HIV/AIDS
denialism, and ’of course!’ done what all crank medical organizations like to
do, attack evidence- and science-based medicine as placing unacceptable limits
on physician autonomy.”

In Example 30, annotator B left out the expression “common lie”. This choice de-
tracts from the amount of information that can be extracted about the stance of the
author. Similarly, in Example 31, excluding from the span the expression “brain-
meltingly bad papers” seems to alter the meaning of the idea the author wants to
get across. Since the proposed guidelines allow for it, an acceptable solution would
be to mark “brain-meltingly bad papers” as explicit source because these are the
ones containing the Claims about breast cancer. That way, the information would
be extracted from the text as part of the span of the class Source_of_claim. It is not
clear whether this solution would be satisfactory. Since it would not be applicable to
Example 30, it is clear that it would not solve all the difficult cases.
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Statistics

The proposed guidelines require annotators to not mark as Claim results of quan-
titative studies, as they qualify as statistical evidence. This directive might seem
straightforward to follow, however the Vaccination Corpus presents several instances
where it is unclear whether the restrictions applies or not. Examples of this are the
following:

32. “What the media is not telling you (surprise, surprise) is that the majority of
those 644 plus cases originated from two specific sources: an Amish commu-
nity and a group of travelers who entered the US from the Philippines.”

33. “The majority of children who recover from chickenpox disease do not suffer
complications and they are left with lifelong immunity to the disease.”

Annotator A marked the first section as Claim, whereas annotator B left it blank.
Example 32 does seem to contain the result of a quantitative survey since the author
refers to “the majority of those 644 plus cases”. However annotator A focused on
the first part of the statement where the author conveys the idea that the media is
hiding something from the public, which reveals stance and can potentially open a
debate.

Example 33 presents a type of sentence found very commonly in the Vaccination
Corpus. Several articles talk about the way that “most people” or “the majority
of children” react to vaccination. The way that these statements are worded gives
the impression that they are the product of quantitative studies. Nonetheless it is
not clear whether these statements are made on the basis of quantitative inquiries
or not. If they are not merely reports of quantitative studies, then the statements
would be based on opinions of the author, revealing a stance and, therefore, should
be marked as Claim. It is difficult to determine how many of such sentences qualify
as statistical evidence. A decision should be made about how to tackle such cases
and it should be included in future versions of the guidelines.

Anecdotes

The guidelines include another category of statements that should not be marked
as Claims: anecdotes. In particular, the guidelines state that “personal experiences,
concrete examples, and specific events” do not qualify as Claims. It was not always
easy for the annotators to follow this directive because anecdotal evidence often
expresses the stance of the author very strongly. The following examples are proof
of this:

34. “My son was diagnosed with ITP at the age of 13 due to the chicken pox vac-
cine.”

35. “My mother died from an autoimmune disease as a result of a flu shot.”

Annotator A did not mark these instances, while annotator B marked them as Claim.
It is clear that the authors of the two excerpts have a strong anti-vaccination stance.
Thus, it is understandable that annotator B decided to highlight them. One of the
requirements of the class Claim is that the statements need to be debatable or that
they can be proven right or wrong. Anecdotes usually do not fit this criterion. This
is why anecdotes were specifically excluded from the class. Future versions of the
guidelines will include more stance-containing anecdotes to be excluded in order to
avoid disagreement.
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Annotator’s knowledge

An important consideration to make is to establish how much knowledge on the
topic the annotator should have and whether the annotator should let this knowl-
edge affect the way he or she carries out the task. Being knowledgeable about vac-
cinations would help clarifying doubts such as the ones raised in the subparagraph
about statistics. For example, if an annotator encountered the statement “The ma-
jority of vaccinated children become autistic as consequence of the injection.”, he or
she could conclude that this is indeed a Claim, since there are no quantitative studies
which resulted in that sort of conclusion. In other words, the statement cannot be a
mere report of quantitative research and, therefore, does not qualify as “statistics”.

In a few instances, annotators A and B marked the documents in a way that re-
vealed a certain degree of knowledge on the topic. In the case of the statement “there
are no safety studies for children’s immunizations”, annotator B marked it as Claim.
Although it is presented as an accepted truth, the annotator interpreted the state-
ment as revealing an anti-vaccination stance. This interpretation can be understood
comparing the statement to the following sentence: “Vaccines can cause adverse re-
actions.” The latter is also presented as an accepted truth, but in contrast with the
example from the corpus, it is actually a widely accepted idea and it does not reveal
an overt stance. That is because both anti- and pro-vaccination individuals could
make that assertion. Thus, it can be noted how the annotator’s knowledge affected
the choice of label. Despite the fact that having an education on the topic of vacci-
nation could help solve some ambiguous cases and albeit ignoring one’s knowledge
is extremely difficult, annotators should try not to let their expertise affect the way
they approach the task.

3.6 Summary

The two pilot studies allowed for the observation of strengths and weaknesses of an-
notation schemes based on theoretical argumentation models. The schemes adopted
in the first study had to be adjusted some of the directives applied specifically to ar-
gumentative essays and news editorials. The resulting pilot scheme was articulate
and the definitions provided were vague; the annotators produced very different,
yet plausible annotations. The scheme adopted in the second pilot study, although
it was designed for Web data also generated disagreement. In particular, annotators
struggled with the differentiation of certain components, such as Claim and Premise
and Claim and Refutation.

The simplification of the annotation scheme made the annotation task more feasi-
ble and less time-consuming. Following the simplified scheme, annotators were able
to annotate pieces of text that are relevant to the vaccination debate. If the goal is to
analyze the different attitudes in the vaccination debate and the various considera-
tions that people make when they form their opinion on the topic, then annotating a
corpus with this scheme would facilitate the completion of such goal.

The simplified scheme had also several weaknesses. The patterns of disagree-
ment observed reveal the necessity to modify the guidelines. The following conclu-
sions were drawn:

• The guidelines should include more annotated examples of difficult cases, pro-
viding instructions on how to tackle instances where the granularity can be
interpreted in different ways.
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• The guidelines should stress that claim-like statements that are not directly
related to the topic need to be marked because they are relevant.

• The guidelines should include more restrictions. For example, in the section
about attributability, an analysis of the errors lead to the conclusion that Claims
should be attributable to a source and that the source should express a high
level of commitment to the Claim.

• The guidelines should include a better definition for the concept of debatability.

A general conclusion that can be made taking into account the quantitative results
and the qualitative error analysis is that even though the simplification of the scheme
relieved some of the complexity of the task, it is still a very difficult endeavor, even
for human annotators. As it was mentioned in the second pilot study, more training
could facilitate the execution of the task and generate higher rates of agreement.

A further research question that this work wants to answer deals with estab-
lishing whether an automatic system can execute the task. The following sections
present experiments executed in order to find out whether the simplified scheme
is learnable by a system. The computational part of the inquiry wants to explore
whether a model can be trained to automatically perform the task that human anno-
tators carried out: determining whether a section of text corresponds to a Claim.
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Chapter 4

Experiments

To investigate whether the assignment could be performed automatically, I imple-
mented and trained a classifier. The task to be performed by the system is the fol-
lowing: determining whether a sentence contains a Claim or not. It is a binary clas-
sification task, where the classification unit is the sentence. The annotations were
not always carried out at the sentence level; Claims can involve multiple sentences.
However, the task to be carried out by the classifier was simplified and the detection
of the spans of a Claim was not included: the systems had to determine the presence
of Claims in the sentences. Furthermore, since most claim-like statements are either
contained in a sentence or they span over a sentence. Thus, the choice of having the
sentence as unit of classification was a sensible approximation. The binary labels
that the systems had to assign were the following: Claim or Non_claim.

I developed two systems: a simple rule-based baseline and a machine learning
system based on a Tree Kernel SVM classifier (SVM-TK).

Among the 294 documents of the Vaccination corpus, I kept apart 10 documents
for the development set. The remaining 284 were split into training and test set.
With a split of 90%/10%, the training set was assigned 255 documents with 17527
sentences (instances) and the test set was assigned 29 documents with 1741 sen-
tences. The system and the baselines were all tested on the same test set. The splits
were done at the document level keeping in mind the fact that future systems might
include topic-related features. Table 4.1 contains the information about the splits.

Datasets Documents Instances
Corpus 294 19844
Training 255 17527
Test 29 1741
Development 10 576

TABLE 4.1: Data for experiments.

The following sections present details about the different systems, the results ob-
tained and an analysis of their performance.

4.1 Baselines

The Baseline systems use lexical information to classify the sentences. The lexical
information that characterizes the baselines consisted of a set of claim indicators: a
series of expressions that are found to occur in claim-like statements. It was adopted
by the work of Stab and Gurevych (2017). In the case the sentence contained the
lexical markers, the system assigned the label Claim to the sentence. In the case it did
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not contain any of the lexical markers, the systems would assign the label Non_claim.
The Baseline systems were constructed using three different sets of claim indicators.
Baseline 1 included the original set by Stab and Gurevych, 2017, Baseline 2 included
also the word “should” and Baseline 3 involved other indicators that were chosen
because they were observed to co-occur with Claims.

In order to determine the influence of the introduction of each added indicator,
some statistics were obtained. Within the training set, it was calculated how many
times each item performed the role of claim indicator. Not all new claim indicators
were found in the training set. Table 4.2 shows the results of this study.

Indicator Claim instances
Should 66%
Must 48%
Think 19%
Believe 30%
In fact 35%
The truth is 54%

TABLE 4.2: Percentages of the instances in which the claim indicators
mark the presence of a claim.

The three baselines were evaluated using the Scikit-learn library for Python (Pe-
dregosa et al., 2011). In particular, the scores for precision, recall, and F1 were ob-
tained comparing the output of the baselines with the gold standard labels. In this
research, I adopt the annotations of annotator A as gold labels in order to evaluate
the systems proposed. Table 4.3 presents the results obtained from the compari-
son. The results were obtained by calculating macro-averaged scores. The macro-
average method calculates the metrics for each label independently and finds their
unweighted mean.

System Precision Recall F1
Baseline 1 0.50 0.50 0.49
Baseline 2 0.64 0.62 0.63
Baseline 3 0.51 0.51 0.51

TABLE 4.3: Results of Baseline 1, 2 and 3 (macro-averaged F scores)

4.1.1 Baseline 1

The list of claim indicators used in Baseline 1 was adopted from Stab and Gurevych
(2017) who identified a number of unigrams, bigrams and trigrams which are often
found to be introducing Claims. The list of claim indicators can be found in Ap-
pendix D - Claim Indicators. Baseline 1 obtained the following scores: Precision 0.50,
Recall 0.50, F1 0.49. An in-depth error analysis was conducted on the performance
of Baseline 1. Two common patterns of errors were identified. Several mistakes are
due to the fact that the lexical indicators are found in sentences where they do not
perform the role of introducing a Claim. Other errors can be attributed to the set of
indicators being limited, thus not allowing for the detection of several Claims. An
example of the first pattern can be observed in Example 36:
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36. “He spoke with Berkeley Wellness about why the anti-vaccine movement is so
dangerous to public health.”

The conjunction “so” is included in the set of claim indicators. The example above,
because of the presence of “so”, was marked as Claim. It can be noted that in the ex-
ample, “so” functions as an adverb, not a conjunction, and that it does not introduce
a Claim. Among the set of lexical markers, the word “so” is the most commonly
found in the corpus and its behavior affects the performance of the baselines. In
order to avoid the automatic misinterpretation of the grammatical role of the word,
one could obtain its part of speech (POS). However, not in every error case involving
“so” there was a misinterpretation of its grammatical category. Example 37 shows
this:

37. “First, the CDC, or other reference source, take the strains to be used and grow
them in combination with a strain called PR8 (H1N1 A/PR/8/34) which is
attenuated so that it is apathogenic and unable to replicate in humans (Beare
1975, Neumann 2005).”

In the sentence above, the word “so” is indeed part of a conjunction phrase, which,
followed by a subordinate clause, expresses a plan or a purpose. Therefore, the
clause that follows the conjunction phrase in question does not fit the definition of
Claim.

38. “Are you being tested as a result of elevated ALT/AST and/or other liver
function tests?”

In Example 38 a misinterpretation of the function of the expression “as a result” can
be noted. Baseline 1 marked the excerpt as a Claim because it contains the expres-
sion, which often introduces claim-like sentences. In this case, the trigram does not
have an introductory role. One way to avoid this type of misclassification would
be to take into account the position of the expression in the sentence. In fact, if it
reflects an introductory role, “as a result” can often be found at the beginning of the
sentence. Another potential hint could be the presence of a comma after the expres-
sion. Although, it is risky to rely on the use of punctuation of Web users. A similar
case can be observed in the following example:

39. “And nowhere is this more clearly evident than in the measles vaccine.”

Example 39 was marked as Claim by Baseline 1 because of the presence of the ad-
verb “clearly”. The word was included in the set because it can introduce a claim-
like statement. In the example above, the adverb has the function of modifying the
adjective “evident” and it does not introduce a Claim. One way to avoid this error
could be to check whether the word following “clearly” is an adjective. An example
where it would be difficult to avoid misjudging a Claim indicator is given in 40.

40. “When the virulent version of an agent is encountered, the body recognizes
the protein coat on the virus, and thus is prepared to respond.”

The sentence above was marked as Claim because of the presence of the adverb
“thus”. The word was included in the set because it can often introduce claim-like
statements. In this case, the clause introduced by “thus” does not fit the description
of Claim. It would be difficult to avoid misinterpretations of this adverb for the
following reason. Let’s consider the following made-up examples:
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• The mirror was curved, thus it made objects look distorted.

• The MMR vaccine has never been tested on children, thus it is unsafe to give it
to babies.

The adverb is present in very similar environments and it has the same grammat-
ical role. However, in the first example it does not introduce a Claim, whereas in
the second it does. Is is, therefore, difficult to identify a rule that would foster the
identification of cases where “thus” is a claim indicator.

The second pattern of errors was observed in the following two examples:

41. “We should not rely on people around us to stop the spread of disease.”

42. “ACIP believes the potential benefit of preventing pertussis morbidity and
mortality in infants outweighs the theoretical concerns of possible severe ad-
verse events.”

The two sentences were wrongly marked as Non_claim. Human annotators noted
that both excerpts contain a Claim: “We should not rely on people around us to
stop the spread of disease.” and “the potential benefit of preventing pertussis mor-
bidity and mortality in infants outweighs the theoretical concerns of possible severe
adverse events.” respectively. The system was not able to identify them because
none of the members of the claim indicators set matched with any of the tokens in
the sentence. The set does contain the expression “I believe”, but it does not per-
fectly match with the strings “believe” or “believes”. The two strings would qualify
as claim indicators, however items in the first indicators set do not allow for their
detection.

It was observed that an important indicator for Claims is “should”. Sentences
containing “should” often convey very strongly the stance of the author in regards to
the issue. The word can characterize policy claims, which were mentioned in Section
3.4. If “should" had been included in the set, Example 41 would have been tagged
correctly.

Taking into account observations of the corpus and the behavior of Baseline 1,
the indicator set was expanded and a second baseline was created.

4.1.2 Baseline 2

Baseline 2 was created with the intention of testing the influence of “should” on the
performance of the system. The word was added to the list of claim indicators pre-
sented in Appendix D - Claim Indicators. As can be noted in Table 4.3, the addition
of “should” significantly improves the performance of the system. This proves how
the observation that the word tends to appear in claim-like statements is true. In
some cases, the presence of “should” caused the system to erroneously mark state-
ments as Claim. This is due to the fact that the word is often present in questions,
which do not fit the definition of Claim. Furthermore, three different senses can be
attributed to the word: epistemic, deontic and conditional (Ruppenhofer and Re-
hbein, 2016). Ruppernhofer and Rehbein (2016) explain the difference between the
three senses:

• Epistemic use: the speaker comes to a particular conclusion given her knowl-
edge on the topic.
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• Deontic use: the speaker imposes an obligation or reports about the presence
of an obligation.

• Conditional use: “should” is also used in conditional constructions, where
typically there is also a subject-auxiliary inversion.

The addition of “should” was chosen because the word can characterize Claims in-
dicating a course of action (policy claims). Taking into consideration the three senses
mentioned above, the sense of “should” that fits within the concept of policy claims
is the deontic one. In this simple rule-based system, the ability of disambiguating
between the three senses was not implemented. This caused some errors. In par-
ticular, three different patterns of misclassification were observed: when should is
part of a question, when should has an epistemic sense and when should is part of a
conditional construction. These patterns can be noted in the examples below. The
excerpts were all erroneously marked as Claim:

43. “Should she get another dose of Tdap vaccine?” (question)

44. “They both showed signs of previous measles exposure that should have con-
ferred immunity” (epistemic)

45. “Should you decide to get test for HBV (via the hepatitis B panel) then be sure
you wait a month until after the vaccine.” (conditional)

The avoidance of the first pattern of misclassification could easily be achieved. The
rule to check whether at the end of the sentence there is a question mark could
be included: if the sentence contains “should” and presents a “?” at the end, mark as
Non_claim. This rule could be introduced not only in conjunction with the indicator
“should”, but it could be set as a general rule in an attempt to exclude all questions.
However, as it was observed before, it is risky to rely on the usage of punctuation
that Web users make, since the language adopted is often very informal. The follow-
ing example from the corpus shows how having the rule could exclude sentences
that should be marked as Claim:

46. “I think the reasons clincs charge moor is its a business ?”

In order to avoid the second and third patterns of misclassification, a word sense
disambiguating part should be added to the system. Word sense disambiguation is
a complex task in itself. The task would require a lot of research and a relatively
sophisticated system to be resolved. Since the word “should” is more commonly
found in the corpus as having a deontic sense, disambiguating successfully between
the deontic sense and the epistemic and the conditional ones would not improve
significantly the performance of the system.

Overall, the addition of “should” can be considered a successful choice. In an
attempt at further bettering the performance of the system, some more claim indica-
tors were added to the original set plus “should” and Baseline 3 was created.

4.1.3 Baseline 3

To the list of claim indicators included in Appendix D - Claim Indicators plus “should",
the following indicators were empirically added: think, believe, must, in fact, the truth
is.
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The verbs “think” and “believe” were already present in the original set. How-
ever, since they are part of the bigrams “I think” and “I believe”, they would not aid
in the detection of Claims introduced by “We think” and “We believe”. Furthermore,
since the performance of Baseline 2 was significantly better than the one of Baseline
1 because of the addition of “should”, the indicator “must” was also included. This
choice was made following a reasoning similar to the one that lead to the inclusion
of “should”: “must” often characterizes policy claims. Also, it was empirically noted
in the development set that other expressions marking the presence of a Claim are
“The truth is” and “In fact”. These were added as well.

Table 4.3 shows how the integration of these indicators made the performance of
Baseline 3 worsen. The following paragraphs present an analysis of the patterns of
errors produced by the new indicators.“The truth is” and “In fact” are not included
in the analysis because they did not generate remarkable errors.

Think

Introducing the word “think” generated three common patterns of errors: when
“think” is used as part of a rhetorical device, when it is part of an anecdote and
when it is part of a question.

47. “Didn’t think so.”

48. “Think about it this way.”

49. “This disorder is called gastroparesis, think of it as paralysis of the stomach.”

Examples 47, 48 and 49 were all erroneously marked as Claim. It can be noted
that the excerpts do not fit the definition of claim promoted in the guidelines. The
phrases all correspond to rhetorical devices that the authors used to engage with the
audience. The first one comes after a rhetorical question asked by the author to the
public with the prediction it would receive a negative answer. The following two ex-
amples represent techniques adopted by the authors to make sure that the audience
follows the argument that is being made.

50. “I went over and talked to her and she admitted he’d been sick when she’d
had my kid last but didn’t think much of it. .”

51. “I decided that my DS would get the vaccine, it was £120 each injection done
8 weeks apart so £240 in total, it was defiantely the right decision for us and i
wouldnt think twice of doing it again for our next baby.”

The examples above were mistakenly labeled as Claim. They also qualify as rhetor-
ical devices; specifically, they constitute anecdotes. Anecdotes are often adopted
by authors in order to appeal to emotion (pathos), with the aim to strengthen the
argument. Anecdotes do not fit our definition of Claim.

52. “You think you are protecting your children from thimerosal?”

53. “Where do you think the allegiance of their vaccine safety official Dr. Sharrar
lies?”

The rhetorical questions above were marked as Claim. The original indicators set
only included “I think”, which, although sometimes it prevented the detection of
valid Claims, it also posed a restriction that successfully avoided most questions
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that include the verb “think”. Generally, questions do not begin with “I think”. The
addition of “think” in some cases allowed for more matches and, subsequently, for
more erroneous labeling.

Believe

The introduction of “believe” generated two patterns of errors that are observable
in the following scenarios: when “believe” is part of a rhetorical device and when
“believe” matches with the word “believer”.

54. “I can’t believe kids are still being hurt all these years later.”

55. “Better believe if I ever have kids I won’t be vaccinating.”

Baseline 3 erroneously marked the examples above as Claim because of the pres-
ence of “believe”. Both sentences appeal to emotion. In the first, the author uses the
expression “I can’t believe’ to convey the absurdity of maintaining a protocol (vacci-
nations) that according to his/her perspective is harmful for children. In the second,
the author directly engages with the audience using the phrase “better believe” and
involving it in his/her decision to not vaccinate. It is difficult to design a rule that
generally avoids this sort of scenario, so a possibility is to write rules specific to each
case. However, this would not be cost-effective and unaccounted scenarios can keep
arising with new data.

The inclusion of “believe” generated cases of misclassification that, with ear-
lier baselines, was avoided by adopting the original set of claim indicators, since
it only contains the more restrictive string “I believe”. In fact, the indicator “believe”
matched with the word “believer(s)”, inaccurately signaling the presence of Claims.
If the set had contained only the string “I believe”, the match with “believes(s)”
would not have occurred. The examples below show excerpts that were erroneously
labeled as Claim because of this matching:

56. “And we also thank God constantly for this, that when you received the word
of God, which you heard from us, you accepted it not as the word of men but
as what it really is, the word of God, which is at work in you believers.”

57. “Skeptics are still conserving energy and recycling just as much as ardent be-
lievers right now.”

The observation of the data labeled because of the presence of “believe” raised an im-
portant point, which was observed to a lesser extent with the introduction of “think”.
In several occasions, “believe” was found to be contained in a claim-like statement
not exhibiting the role of introducing the claim. In these occasions, the mere pres-
ence of the word allowed for the correct labeling of the sentence. Since the intention
behind the compiling of the indicators set is to identify a series of claim-introducing
words and expression, it could be said that, in the cases just cited, the word “acci-
dentally” determines the correct classification of the sentence. An example of this
can be seen below:

58. “The measles vaccine is not nearly as safe and effective as is widely believed.”

Establishing whether this type of classification is acceptable or not depends on the
goal of the exploration. If the aim is to observe how many Claims can be detected
by using the compiled set of indicators, which are expected to introduce Claims, the
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accidental classification should be excluded. If the intention is to detect as many
claim-like statements as possible, the classifications could be accepted. However, it
would be advisable to describe the set of claim indicators as a collection of words
and expressions that are often found to be used as part of the formulation of claims,
not as a set of claim-introducing expressions.

Must

The patterns of errors generated by the introduction of the word “must” emerged
due to causes similar to the ones observed for “should”. Misclassification was ob-
served in the following cases: when “must” was part of a question, when “must”
did not express a deontic sense. An additional scenario that was not observed with
“should” is when the word “must” is used to express a rule that is already enforced
and is, therefore, a fact. The excerpt below is an example of the first scenario of
misclassification:

59. “Why must such a ‘wonderful product’ be forced on people?”

An example of the second scenario is the following:

60. “In addition, the amino acids in this region do not have to be identical; rather
studies suggest that they must have the same basic chemical and charge prop-
erties.”

Ruppenhofer and Rehbein (2016) indicate that two senses can be attributed to “must”:
deontic and epistemic. As in the case of “should”, the inclusion of “must” was cho-
sen for its deontic sense, as it can often be found in policy Claims. In the example
above, the speaker comes to a conclusion because of his/her knowledge on the mat-
ter. It can be stated that “must” has an epistemic sense in this case. Because of the
presence of the indicator, the sentence was erroneously marked as Claim.

61. “Animals coming into the UK must have proof they are clear of and immune
to rabies.”

The sentence above exemplifies the third scenario of misclassification. Even to hu-
man annotators, it is an unclear case. If one merely takes into account the language
used in the statement, it can fit the definition of claim. However, one of the re-
quirements of a claim is to be debatable. If the annotator goes beyond the linguistic
characteristics of the statement and takes into account the context as well, it becomes
unclear whether the sentence is debatable or not. It is a fact that animals going into
the UK are obliged to have proof of immunity to rabies. According to another in-
terpretation, the statement is a policy claim that expresses a strong pro-vaccination
stance. Both interpretations are valid. The annotator who produced the gold stan-
dard for the current exploration did not label the statement as Claim. Therefore, its
labeling constitutes an error of the system.

In conclusion, Baseline 2 performed the best. Even compared to the agreement
achieved by the human annotators, the baseline achieved better results. Baseline 2
reached a F1 score of 63%, whereas the annotators achieved 57% F1 score for the
Claim class. Considering the fact that it is a simple rule-based system, its perfor-
mance is relatively good. The addition of the indicator “should” to the original set
noticeably improved the results. This is justified by the statistics obtained. These
are shown in Table 4.2. Although the word does not have the role of introducing a
Claim, it is contained in claim-like statements in 66% of the instances.
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The addition of other indicators was an unsuccessful choice, as Baseline 3 per-
formed worse than Baseline 2. This was due to the fact that the system became less
restrictive and wrongly labeled as Claim instances that did not fit the definition.

In general, the most common errors were due to the failure to disambiguate the
senses of the claim indicators. Other mistakes were due to the usage of the words
within rhetorical devices and the impossibility to rely on punctuation in order to
avoid such cases.

4.2 SVM-TK-based systems

4.2.1 Methodology

A machine learning approach was chosen to create a system that would carry out the
classification task. The task I perform is very similar to the one tackled by Lippi and
Torroni, which was presented in Section 2.5.4. Specifically, it is referred to as Context-
Independent Claim Detection (Lippi and Torroni, 2015) and it is aimed at identifying,
in a given document, all the sentences containing Claims. Since Lippi and Torroni
put forward a linguistically motivated system that achieved satisfactory results, I
decided to apply their methodology in the creation of this system.

The observation behind the system is that argumentative sentences are often
characterized by similar syntactic structures. Figure 4.1 illustrates constituency trees
for two sentences containing Claims. The nodes in the constituency parse trees are
labeled with non-terminal symbols for context-free grammar (Lippi and Torroni,
2015). For example, the symbol VP refers to a verb phrase and the symbol NP refers
to a noun phrase. In order to illustrate the similarity between the sentences in Figure
4.1, the nodes that the two have in common were marked by rectangles (Lippi and
Torroni, 2015).

FIGURE 4.1: Constituency trees for two argumentative sentences
(from Lippi and Torroni, 2015)

One of the main advantages of adopting this approach is the fact that highly en-
gineered features, which are typically needed for machine learning algorithms, are
not necessary in this case. In fact, the adopted approach consists of using structured
data as input, which can be very informative in the identification of Claims.

4.2.2 Experimental set-up

The following sections present the steps taken to carry out the task, which are sum-
marized as follows:

• Preprocessing:

– Each document is split into sentences.
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– Each sentence is parsed generating constituency trees.

• Classification: the SVM classifier determines whether each sentence contains a
Claim or not.

Preprocessing

Each document is split into a list of sentences using the NLTK library for Python
Bird, Klein, and Loper, 2009. Subsequently, each sentence was parsed with the
Stanford Constituency Parser version 3.9.1 (Socher, Bauer, and Manning, 2013) and
constituency trees were obtained. Finally, the dataset was labeled by matching the
parsed dataset with the ones annotated with gold labels by the human annotators.
The label “+1” was assigned to Claim instances, the label “-1” was assigned to the
Non_claim instances.

An important characteristic of the dataset is that it is very imbalanced. Specifi-
cally, in the training set there are 2945 sentences containing Claims versus 14582 not
containing them. Figure 4.2 (A) illustrates the disparity. A classifier trained with this
sort of dataset would inevitably have an inclination to assign the label “-1”.

I chose to create a more balanced version of the original dataset in order to ob-
serve how the classifier trained on a less biased set would perform. The technique
used to balance the original dataset is called undersampling. Undersampling con-
sists of dropping random examples of the majority class from the training corpus
in an attempt to reduce bias and adjust the class distribution. An undersampled
dataset was created by randomly selecting about a third of the “-1” instances, re-
sulting in a ratio of 3 “-1” instances to 1 “+1” instances. Figure 4.2 (B) illustrates the
balanced dataset.

(A) Imbalance of
sentences with +1
label (containing
Claims) and with -1
label (not containing

Claims).

(B) 3:1 ratio for the
classes +1 and -1 after

undersampling.

FIGURE 4.2: Imbalanced and balanced datasets.

Classification

The classifier chosen for the task was a SVM (Support Vector Machine) (Cortes and
Vapnik, 1995). In order to perform a classification, the SVM builds a hyperplane in
a high-dimensional space, which is used to separate the data points among the two
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classes. A good separation is achieved when the margin between the hyperplane and
the closest training data point is relatively big. This is because the bigger the margin,
the better the classification will generalize to unseen data points (Shmilovici, 2009).

The SVM used in this research is one that uses a kernel method. Kernel methods
are based on measuring the similarity between data points:

κ : X× X → R, where(χ, χ′)→ κ(χ, χ′) (4.1)

The function κ is called a kernel. The role of the kernel is to implicitly change the
representation of the data points to a higher dimensional space. Kernel methods
are computationally cheaper because instead of computing the coordinates of all the
data in the space, they calculate the inner product between all pairs of data points in
the space (Schölkopf and Smola, 2003).

The software used in the present exploration was created by Alessandro Mos-
chitti (2006) and it adopts convolution kernels. Convolution kernels are obtained
from other kernels by a sum over products that can be considered a generalized con-
volution. It is possible to build kernels this way because of some closure properties
of the class of positive definite functions. These functions are the abstract embodi-
ments of kernels (Haussler, 1999).

Convolution kernels exploit the syntactic parse trees of the sentences and are
an efficient alternative to explicit feature engineering. They differ from other kernel
methods because they use discrete structures, such as strings and trees. In particular,
they measure the similarity of the syntactic tress by looking at their substructures.

The choice of the software was motivated by the observation presented in Section
4.2.1: sentences containing Claims often have similar syntactic structures.

Models

Four experiments were run with four different models. The first three experiments
adopted different types of features, whereas the last one was aimed at testing the
performance of a model trained on the dataset balanced with undersampling.

• Full_tree was created training SVM-TK on just the parse trees obtain with the
Stanford Constituency Parser (Socher, Bauer, and Manning, 2013).

• Full_treevec was created training SVM-TK on the parse trees plus vectors of
word embeddings.

• Full_treebow was trained on the parse trees plus the bag-of-words (BOW) rep-
resentation of the sentence.

• U_tree was trained on the undersampled training dataset with just parse trees.

Full_treevec included word embeddings. Word embeddings are language modeling
techniques where words are mapped to vectors of real numbers. Each dimension
of the embedding represents a latent feature of the word that should capture se-
mantic properties of the word (Turian, Ratinov, and Bengio, 2010). In particular, the
embeddings used in this exploration were obtained using the Word2Vec algorithm
(Mikolov et al., 2013b). The Word2vec model was trained on GoogleNews data. 1

The 300-dimensional vectors (one per sentence) were obtained by averaging all the
embeddings generated with Word2Vec. Furthermore, each word embedding was

1https://radimrehurek.com/gensim/models/word2vec.html



62 Chapter 4. Experiments

weighted with TF-IDF weighting. This technique consists of assigning a weight for
each term in the document. The weight is composed by the following two parts:
term frequency (TF) and inverse document frequency (IDF). The equation below
represents this type of weighting:

t f id ft, d = t ft, d× id ft (4.2)

TF-IDF assigns to the term a weight in the document which is highest when the term
occurs many times in a small number of documents, giving discriminating power to
those documents. The weight assigned is lower when the term occurs less frequently
in the document or when it occurs in many documents, because it does not have a
strong relevance signal. The weight is lowest when the term occurs in all documents
(Schütze, Manning, and Raghavan, 2008). The motivation of choosing the above-
mentioned features is the following. Embeddings help to achieve state-of-the-art
results in several NLP tasks (Habernal, Eckle-Kohler, and Gurevych, 2014). TF-IDF
was chosen to express the importance of the word.

Full_treebow included the bag-of-word representation of the sentence. The BOW
model represents the occurrence of words within a sentence and it involves a vocab-
ulary of known words and a measure of the presence of known words. The moti-
vation for choosing this type of representation is the following. It was observed in
the analysis of the baseline systems that certain words are particularly informative
of the presence of Claims. The BOW representation of each sentence was included
to express the presence of these words.

U_tree was trained on the balanced version of the dataset with ratio 3:1. The only
features used were the parse trees. The motivation for this choice is the hypothesis
that compensating for bias in the training set should improve the performance of the
model.

4.2.3 Results

The four models were run on the test set and their performance was evaluated by
comparing the output classification with the gold labels produced by the human
annotators.

In particular, the SVM-TK software outputs a set of predictions (probabilities)
in the range [+2,-2]; one per instance in the test set. In order to compare the set
of predictions with the gold labels, the output had to be post-processed as follows.
Each prediction was binarized with a function that uses as threshold the value: -0.5.
This means that all the values above -0.5 were “translated” to the +1 label, and the
values below -0.5 were “translated” to the -1 label. The threshold was chosen by
experimenting with the development set. Because the development set, just as the
rest of the datasets, had a bias towards the -1 class, most predictions had a negative
value. Setting the threshold at 0 would have meant assigning to the majority class
(-1) almost all instances. Therefore, a more appropriate threshold for the dataset was
chosen.

Table 4.4 presents the precision, recall and F1-measure scores for the four models
and the best-performing baseline. The scores were produced using the Scikit library
for Python (Pedregosa et al., 2011). The scores were computed using the macro-
average method. Full_tree and Full_treevec achieved the highest precision score:
0.76. U_tree achieved the highest recall score. Whereas the highest F1 score was
reached by Full_tree and Full_treebow.
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System Precision Recall F1-measure
Full_tree 0.76 0.72 0.74
Full_treevec 0.76 0.71 0.73
Full_treebow 0.74 0.73 0.74
U_tree 0.69 0.78 0.72
Baseline 2 0.64 0.62 0.63

TABLE 4.4: Results of the four models and the best-performing base-
line.

F1 scores per class were calculated for each model with the intent of reaching
a more in-depth understanding of the performances. Table 4.5 shows the results.
Full_treebow achieved the highest F1 scores for the two classes: 0.56 for the Claim
class and 0.92 for the Non_claim class.

System Claim Non_claim
Full_tree 0.55 0.92
Full_treevec 0.53 0.92
Full_treebow 0.56 0.92
U_tree 0.54 0.89

TABLE 4.5: F1 scores per class.

In order to understand the behavior of the models and find out how many instances
were misclassified, confusion matrices were obtained as well. Figure 4.3 presents the
confusion matrices obtained with the results from the Full_tree and the Full_treevec
models. Figure 4.4 presents the matrices for the Full_treebow and the U_tree models.
As it can be noted by looking at the confusion matrices, the U_tree model over-
predicts the Claim class, reaching an F1 score of 0.54. The best-performing model
for Claims was Full_treebow, with an F1 score of 0.56.

(A) Full_tree (B) Full_treevec

FIGURE 4.3: Confusion matrices for Full_tree (A) and Full_treevec
(B).

(A) Full_treebow (B) U_tree

FIGURE 4.4: Confusion matrices for Full_treebow (A) and U_tree (B).
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Inspecting the rest of the metrics in Table 4.4, it can be noticed that the first three
models do not perform very differently. Full_tree and Full_treevec have better pre-
cision, whereas Full_treebow has better recall. This observation discloses the notion
that adding features that are expressive of the kind of words contained in the sen-
tences does not strikingly improve the performance of the model. This contrasts
with the conclusion obtained after running the experiments with the baselines. The
presence of certain words (claim indicators) in the sentences is not as informative for
the detection of a Claim as I thought. It appears that the syntactic structure of the
sentences is the most informative feature.

4.2.4 Related Work

It is not possible to fully compare the results reported here to the ones of previous
work because the experiments were not run on the same corpus. The assumption
is that the parameters chosen to run the experiments were also distinct. Further-
more the metrics were calculated differently. Nevertheless it is relevant to report the
results of some related work.

As it was mentioned in Section 2.5.3, Levy et al. (2014) tackled the task of se-
lecting Context Dependent Claims. Their approach is dissimilar from the one adopted
here in that it takes into account the topic of the document. Also, they determine the
precise boundaries of the Claims. The first phase of their method is the most similar
to the task presented here. It consists of producing a scoring that is higher for the
sentences that are believed to contain Claims and lower for the ones that are consid-
ered not argumentative. Table 4.5 presents the results obtained by Levy et al. (2014)
for this phase. When averaging the scores across the 32 fold, they obtained 0.09 pre-
cision and 0.73 recall. When taking into account only the top scoring 50 sentences
per Topic, the results were 0.18 and 0.4 for precision and recall.

FIGURE 4.5: Results for sentence selection (from Levy et al., 2014).

Lippi and Torroni 2015 approach the same task that guided this exploration: The
(Context-Independent) Claim Detection problem. They identified all the sentences con-
taining Claims, independently of the topic. However, in some of their experiments,
they do add topic information to their system. Their methodology was adopted in
this exploration, and this makes the comparison more meaningful. Table 4.6 shows
Lippi and Torroni’s 2015 results. As it was presented in Section 2.5.4, they trained
two SVM classifiers which adopt Tree Kernels (TK); one of them was combined with
context-dependent features (TK+Topic). Also, they trained an support vector ma-
chine (SVM) on the bag-of-words representation of the sentences (BoW). They cre-
ated two baselines: the Perfect Baseline, which predicts the highest amount possible
of true positives and a Random Baseline (Lippi and Torroni, 2015) as well.
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FIGURE 4.6: Lippi and Torroni’s results (from Lippi and Torroni,
2015).

4.2.5 Error analysis

The following sections present an analysis of the errors output by the models. A
sample of 30 instances from the output of Full_tree and U_tree were randomly se-
lected for analysis. The most interesting cases will be presented and scrutinized.
Such cases are all occasions in which the models over-predicted Claims. It is dif-
ficult to determine what factors caused the errors, but it is worthwhile to explore
the mistakes in order to find patterns and hypothesize what the causes might have
been. The following subgroups of errors were identified: errors output by U_tree,
errors output by U_tree, Full_tree and baselines, errors output by U_tree, Full_tree
and human annotators.

U_tree:

This model over-predicted the highest amount of Claims. As it can be noted in Fig-
ure 4.4, 255 Non_claim instances were classified as Claim. The examples below are
taken from that set:

62. “Rigorous scientific studies and reviews of the evidence have been done world-
wide, and there is now considerable evidence to refute those claims.”

63. “In 2010 the original study suggesting a link between the MMR vaccine and
autism was found to be fraudulent and was retracted.”

64. “Still, event if human testing of a Zika immunization begins this fall, a vaccine
could take years to work through the approval process.”

The sentences above fit several of the requirements for then Claim class. Taking into
account the context they are in, the statements express the stance of the author. The
human annotators marked these examples as Non_claim because the facts presented
could be easily validated. Therefore, they do not have a high degree of debatability.
Clearly, the degree of debatability of a sentence is a characteristic that is extremely
difficult to encode. Finding an agreement for this concept is challenging even for
human annotators.

U_tree, Full_tree, baselines:

The following errors were found in the outputs of both U_tree and Full_tree. Fur-
thermore, since these examples contained claim indicators, they were marked as
Claim also by the baselines.

65. “People in this age range will be immunised with VV and should be given two
doses of VV, one to two months apart.”
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66. “Such minor symptoms are normal and should be expected as the body builds
immunity.”

67. “Of adults infected, 90-95% clear the virus on their own, without interven-
tion, according to my medical school textbook, Harrison Principals of Internal
Medicine.”

These sentences also fit several of the characteristics of Claim. The first example, ac-
cording to some interpretations, could be classified as a policy claim. The annotators
marked it as a Non_claim because of the first clause, “People in this age range will
be immunised”, which frames the claim-like phrase as factual. The annotators read
the sentence as simply expressing the modality in which the VV vaccine is given.
The second example belongs to the group of factual statements that could be easily
validated. Furthermore, to some readers, the sense of “should” could appear more
epistemic than deontic. The third example corresponds to the description of statis-
tics. In the guidelines I proposed, statements reporting the results of quantitative
studies should not be marked as Claim.

U_tree, Full_tree, annotators:

Some of the errors were found not only in the output of the systems, but also among
annotators. The interpretation of the sentences was so knotty, that it caused dis-
agreement even between the two human annotators.

68. “Some of these children should not get another dose of pertussis vaccine, but
may get a vaccine without pertussis, called DT.”

69. “Top of Page Getting diphtheria, tetanus, or pertussis disease is much riskier
than getting DTaP vaccine.”

The first instances presented here, because of the presence of “should” was labeled
as Claim even by the baselines. One of the annotators agreed with this label, inter-
preting it as a policy claim. The second annotator marked it as Non_claim because the
second clause, “but may get a vaccine without pertussis, called DT”, conveyed the
idea that the sentence is merely a directive of the way the pertussis vaccine should
be delivered. This interpretation makes the statement not claim-like because there
is not much room for debate when dealing with instructions and directives that are
in place. The second annotator concluded that the intention of the author of the text
was the one of merely reporting about a certain directive.

4.3 Summary

One of the aims of this thesis was to train a system would be able to detect sentences
containing Claims. Therefore, when analyzing the results, the focus was on deter-
mining which model was able to correctly classify Claim instances. By looking at the
confusion matrices 4.3 and 4.4, it can be noted that the best-performing model was
Full_treebow with an F1 score of 0.56.

The error analysis conducted on the baseline revealed that the mistakes made
by the system were due mainly to the simplicity of the system and the lack of more
restrictive rules. Some errors were attributable to the fact that the baseline was not
set up to disambiguate the senses of the claim indicators.
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The error analysis conducted on the machine learning models focused on the
over-predicted Claims and revealed interesting insights. Among the set of instances
analyzed, the ones wrongly marked as Claim reflected most of the requirements for
the Claim class. The predictions were plausible. In some cases, the instances that
were misclassified by the machine learning models were difficult even for human
annotators and resulted in disagreement among them.

Without the use of highly engineered features, the models were able to perform
the task. I can conclude that the simplified scheme is learnable to a certain extent.
In fact, the system produced plausible labels. Some of the errors made by the mod-
els turned out to represent instances of disagreement even between the two human
annotators.
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Conclusion

Argumentation mining is a field of interest because of its many applications. An-
alyzing online debates about a topic reveals information about authors’ stance and
the process of opinion formation. This research was motivated by the fact that most
argumentation schemes that have been proposed in the past are applicable to well-
structured texts, such as argumentative essays. Web data is fertile ground for inves-
tigations that deal with people’s opinions. This type of data is often heterogeneous
and intrinsically cross-register. It is not possible to identify a consistent structure
characterizing texts shared on forums, microblogs and other social media platforms.
As result, it is difficult to apply most of the already proposed argumentation schemes
to Web data and extract informative and meaningful excerpts.

The goal of the present exploration was, therefore, to propose a simplified argu-
mentation scheme that is straightforward enough to be applicable to Web data, but
specific enough to extract text that is meaningful for research in the context of de-
bates. The research question that lead the project was the following: “What is a defi-
nition of “claim” that is feasible for its identification in a cross-register corpus?”. The
motivation behind this investigation was to put forward a resource that would aid
in the identification of people’s arguments about a topic and that it would help gain-
ing insight in the process of opinion formation. For this reason, the argumentation
scheme I proposed focused on the core of the argument: the Claim. Furthermore,
it included the task of attributing Claims to explicit sources, allowing to determine
what kind of resources people refer to and trust when doing research about a topic.

In order to select an argumentation scheme, two pilot annotation studies were
conducted. The pilot studies adopted argumentation schemes proposed by other
authors and were carried out with the intention of identifying strengths and weak-
nesses of these schemes. A quantitative and qualitative analysis of the results of the
pilot studies helped narrowing down the annotation task and producing annotation
guidelines. The scheme I proposed was then tested by conducting a third annotation
study, which resulted 57.3% IAA. The Vaccination Corpus was annotated by two hu-
man annotators using the guidelines proposed here; the annotated VaxClaim dataset
was one of the outcomes of this exploration.

I wanted to find out whether the simplified scheme could be learnable by a ma-
chine learning system. First, I put forward simple rule-based baselines in order to
observe how informative certain lexical markers would be in then identification of
Claims. Then, a machine learning system based on a support vector machine with
tree kernels was created. The model learned the syntactic structure of the sentences
in order to classify Claims. Throughout the analysis of the performance of the sys-
tems. the focus was on the correct identification of sentences containing Claims. The
model was negatively affected by the noteworthy imbalance of the training dataset,
which had a strong bias towards sentences not containing Claims. In fact, models
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trained on the full dataset tended to over-predict Non_claim instances. The model
trained on the more balanced dataset over-predicted Claim instances.

This exploration lead to the following considerations:

• It is not always possible to identify formal argument structures in texts coming
from the Web. In particular, the relation between certain argumentation com-
ponents, such as Claim and Premise, was prone to disagreement and subject to
different interpretations.

• Annotation schemes containing numerous components and guidelines that of-
fer vague directives are not appropriate for heterogeneous data.

• The simplified scheme, which only included Claims, albeit basic, was difficult
to apply as well.

• The task of merely identifying Claims in text is not actually elementary, even
for human annotators. The execution of the task is highly influenced by the
annotators’ interpretation.

• It is difficult to capture and define the concepts of debatability and argumenta-
tiveness.

• It is ambitious to implement a system that automatically carries out such task.

Overall, I can conclude that a simplified scheme is appropriate for the identification
of Claims in Web data because the resulting annotation task is feasible. The sim-
plified task could be carried out by other researchers who work with Web data and
have the aim to observe and analyze the opinion of Web users regarding a certain
topic. Also, I can derive that the modified scheme is learnable by a machine learn-
ing system and that the model can perform the simplified task to a certain extent.
The results obtained are plausible. The error analysis revealed instances that were
difficult even for human annotators.

Future work will include proposing new, more detailed versions of the guide-
lines in order to limit the disagreement between annotators. It will also entail the
adoption of cross-register data that deal with other topics with the aim of finding
out if the scheme and the systems proposed still apply. As for the computational
aspect, more work is needed in identifying features that are informative and expres-
sive of the presence of Claims. Although investigations in the area of argumentation
mining are extremely challenging, they are nonetheless worthwhile, as this field is
characterized by a great deal of potential.
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1 Introduction
Argument recognition is a task that touches on the fields of philosophy, linguistics, psychology
and computer science, and it aims at establishing argumentation models and methods to identify
arguments in written texts. This task finds multiple applications in information retrieval platforms,
automated assessment tools, writing assistance tools, etc. Attribution has been described as “the
relation ascribing the ownership of an attitude towards some linguistic material” [1]. The task of
identifying attribution relations consists of linking a source, the owner of the attitude, to the piece
of text towards which the attitude is expressed. The goal of this research is to create a linguistic
resource for argumentation and attribution recognition by annotating argument components and
sources in the Vaccination Corpus 1. Annotating arguments is a complex task; therefore these
guidelines include an introduction to the basic concepts of argumentation.

An argument includes at least a claim and a premise [2, 3]. Premises are the reasons provided
with the intent to persuade the audience to accept the truthfulness of a refutable statement, the
claim [4]. The claim, often called conclusion [2], is a controversial proposition that should not be
accepted without supporting statements. This restriction helps distinguish claims from explana-
tions for which the conclusion is a statement that is not arguable. In more complex argumentation
structures, the premise is not a justification of the claim, rather it is presented by the author with
the aim of refuting the claim.

In the present work, the task of annotating attribution is simplified as it is carried out in function
of argumentation. The present guidelines require the identification of sources only if a premise can
be attributed to them. Annotation schemas for attribution often include the identification of a cue
component (an item which explicitly signals the relation between a source and the portion of text
associated with it) and encode the degree of factuality of the relation between source and content.
The annotation of those components is not included in this schema as it exceeds the ambit of this
project, which wants to maintain a focus on argumentation. The following sections present the
annotation process and provide examples to facilitate the task.

Section 2 of this work presents an overview of the process and an image that summarizes it.
Section 3 introduces details of the first phase of the task. Section 4 presents the second phase.
Examples to facilitate the process are included in Section 5. Indicators that can aid the annotator
in finding claims and premises are presented in the appendices.

2 Overview of the Annotation Process
The annotation process is divided in two phases. The first phase focuses on argumentation and
it comprises of a first step where the annotator will identify argumentation components (major
claim, claims and premises), and subsequently draw relations between them. The second phase
has a focus on attribution. First, the annotator will identify sources related to the premises; then
relations will be drawn between sources and premises. Figure 1 provides a representation of the
annotation process.

1https://github.com/ChantalvanSon/VaccinationCorpus
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Figure 1: Overview of the annotation process

3 Phase I: Argumentation
This phase follows most of the instructions contained in the guidelines for the annotation of per-
suasive essays created by Stab and Gurevych [5]. For the first step of this phase, the annotator
will have to annotate the argumentation components. Punctuation within the argumentation com-
ponent and at the end of the sentence is included in the annotations. Since the context needs to
be taken into account, the annotator will have to first read the whole text. The components to
identify and annotate are described in the following sections.

3.1 Step 1: Annotate Components
3.1.1 Major Claim

The major claim is a proposition that expresses the stance of the author. It is a claim that
summarizes the argumentation according to the author’s point of view. The major claim is often
supported, directly or indirectly, by the other claims present in the text. Therefore, a useful
strategy to identify the major claim would be noted whether the other claims in the next support
it. In the case in which one or more claims in the text seem to attack the general stance, the
annotator can observe whether other claims in the text rebut the attacking claims. The major
claim can also be supported (or refuted) by premises, like the rest of the claims. Only one major
claim should be annotated per file.

The author can also have a neutral stance in regards to the topic. In those cases, the major
claim is usually absent. In the instances where the stance of the author cannot be identified, the
tag “major claim” will not be used. It is also possible that none of the claims present in the text
seem to summarize the author’s stance. In those instances, the tag “major claim” should not be
used.

2



Another restriction that can assist in determining which section of text qualifies as the major
claim is the fact that it should be annotated at the clause level. The clause is the smallest
grammatical unit that can express a complete proposition. Hence, the annotator should label a
sequence of words that represents a complete statement that could be used in isolation. However,
it is important to specify that a major claim can span across more than one clause. It is possible
that the author chooses to summarize the main idea of the text by using multiple consecutive
clauses. In that case, all clauses should be included in the “major claim” tag.

Linguistic cues can also help differentiate claims from other statements and can, therefore, aid
in the recognition of the major claim. Connectives such as “therefore” and “hence” can indicate
the presence of a major claim. Expressions like “In my opinion” and “I believe that” can also be
indicative of the presence of a major claim. A list of claim indicators can be found in Appendix A.
Answering the following questions can be useful when identifying this argumentation component.

• Does the sentence contain an expression that summarizes the author’s stance with respect
to the topic?

• Does the clause represent an explicit stance expression, which can be used in isolation?

• Is the clause introduced by one of the indicators included in the Appendix?

3.1.2 Claims

Claims are controversial assertions that should be accepted as valid only if support is provided
though premises or other claims. Claims are often called conclusions [2] because they can represent
the outcome of supporting premises. Similarly to major claims, they are often introduced by
expressions such as “therefore” and “for this reason”. A list of indicators can be found in the
appendix. The annotation of claims will also be done at the clause level. A useful test to identify
claims is to construct the sentence “ It is true that, <claim>”. If the sentence is grammatically
correct, then the tag “claim” is valid [5].

Identifying argumentation components can present further challenges when not all elements
are explicitly present in the text. In some cases, claims are presented implicitly and need to be
inferred by the reader. The annotation of implicit claims is out of the scope of this project.

Another interesting instance is when two or more claims in the text are worded differently
but contain the same message. If the sections of texts are paraphrases of each other and neither
contains additional information, then they should be tagged as the same claim.

Answering the following questions can be useful when determining whether a piece of text
corresponds to a claim or not:

• Is the assertion supported by at least one other statement?

• The sentence “it is true that <claim>” is grammatically correct?

• Is the clause introduced by one of the indicators included in the Appendix?

3.1.3 Premises

Premises are statements provided by the author with the intent of supporting or attacking a claim.
The differentiation between “support” and “attack” is encoded within the relations and it will be
specified later on the in the annotation process. The annotation of claims and the one of premises
are interdependent because claims should not be marked if they are not supported by at least one
statement in the text and premises should not me marked if they do not support or attack an
explicit claim.

The identification of premises can also be aided by the presence of indicators. For example,
expressions such as “because” and “given that” usually introduce premises. A more comprehensive
list of premise indicators is included in the appendix.

Similarly to the instance mentioned in the section about the annotation of claims, when two or
more premises are clearly paraphrases of each other and neither contains additional information,
then they should be tagged as the same premise.

Answering the following questions can be useful during the process of identification of premises:

• Is the statement a justification or an attack for a claim?
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• Is the statement providing support to another premise?

• Is the statement introduced by one of the indicators included in the Appendix?

A further specification required by this schema is the indication of what type of premise the
author provides. This step can contribute to the differentiation of premises from other types
of statements. The attributes that can be given to the premises are the following: “anecdote”,
“testimony”, “statistics”, or “other” [6]. The tag “anecdote” can be attributed when the author
supports the claim by presenting an event, a concrete example, an episode, or a personal experience.
The source of the anecdote premise is always the author and should not be annotated. The attribute
“testimony” can be used when the author cites a proposition made by a figure of authority, an
expert, a witness, an organization, a group, etc. The tag “statistics” can be used when the author
presents the results of quantitative studies, research, or analyses. The attribute “other” is used
when the premise cannot be described by any of the above-mentioned attributes.

3.2 Step 2: Annotate relations
In the second step of the first phase of the task, the annotator will be required to specify the type
of relation that exists between the argument components. This relation can have the tags of either
“support” or “attack”.

3.2.1 Link claims and premises

Since the tasks of annotating claims and premises are so interconnected, linking the two components
should be a relatively straightforward assignment for the annotator, and a good starting point for
the second step of Phase I. The relation should be drawn from the premise to the claim it is related
to. In other words, premises have outgoing relations that can link them to one or more claims, or
even to the major claim.

The annotator will, then, have to indicate whether the premise supports or attacks the claim by
labeling the relation. To ensure that the annotation of relations remains a relatively simple task,
the links should be drawn within components only if the two parts of text are explicitly related, by
the use of connectives or by proximity within the text. It can also be the case that two sections of
text that are clearly related semantically are not associated by means of linguistic cues or proximity.
In those cases, relations should be drawn. A useful test that could be carried out in this case is
the construction of the following statement: “It is true that <claim> because <premise>”. If the
statement is grammatically correct, then there is a “support” relation between the premise and the
claim. In the case of a potential “attack” relation, the test would be to construct the statement:
“It is not true that <claim> because <premise>”[5]. Links should be established following the
linguistic cues and the results of the tests as much as possible, and should not be based on the
inference or the interpretation of the annotator.

3.2.2 Link claims and major claim

Once claims have been linked to the corresponding premises, relations can be drawn from claims
in the direction of the major claim. By definition, the major claim should be either attacked or
supported by all the claims present in the text, however in some instances the author introduces
claims that are off-topic and that do not actually relate to the major claim. In those cases, the
relation between the off-topic claim and the major claim should not be drawn. Major claims only
accept incoming relations of either “attack” or “support”. Claims accept incoming relations from
premises and can only have one outgoing relation towards the major claim.

4 Phase II: Attribution
For the second phase of this task, the annotator will have to mark the explicit sources introduced
by the author if premises are attributed to them. Then, the annotator will have to relate the source
and the premise with a relation.
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4.1 Step 1: Identify sources
Once all valid premises in the text have been annotated, the annotator will have the task of finding
the explicit sources related to them. A source is an animate or inanimate agent that signals an
ownership relation with the premise [7]. Like in the just-cited attribution guidelines, the span
of the “source” tag, follows the PARC v3.0 guidelines, where it is indicated that the tag should
correspond to the maximal Noun Phrase realizing the source; relative clauses that add information
about the identity of the source should, therefore, be included (punctuation marks such as commas
should also be included).

If two or more sections of text clearly correspond to the same source and refer to the same
entity, then the annotator should find the one that contains the most detailed information about
the source being cited and should mark only that part of text as the source. For example, between
"infowars.com reporter Rob Dew" and "Rob Dew", the annotator should mark only the first one.
Again, between the sources "Sue Dew" and "she", if they refer to the same entity, the annotator
should mark only the first one. Subsequently, the annotator should draw the relation(s) from the
attributable premise(s) to the one marked source only. This should solve at least some coreference
problems that the annotator might face.

4.2 Step 2: Link Sources and Premises
When all premises and sources will be marked, the annotator will have to draw relations from the
premise to the source they are attributed to. Generally, there will only be one incoming relation
from the premise to the source. There could also be instances where the same source is associated
to multiple premises. In those cases, the source will have multiple incoming relations.

5 Examples

5.1 Major claim
Example 1

"Using some simple math, a team of infectious disease experts calculated that the vaccination rate
among people who were exposed to the measles during the outbreak was no higher than 86%, and
it might have been as low as 50%. In order to establish herd immunity, between 96% and 99% of
the population must be vaccinated, experts say. The researchers did a whole bunch of calculations
and science stuff, and you can read all their qualifications — MIT is a podunk safety school, right?
— if you must, but here’s the bottom line: the only way to explain how the measles spread from
a single person at Disneyland to 145 people in the U.S. and about a dozen others in Canada and
Mexico is that a substantial number of parents have not had their children fully immunized with the
measles, mumps and rubella vaccine. “Clearly, MMR vaccination rates in many of the communities
that have been affected by this outbreak fall well below the necessary threshold to sustain herd
immunity, thus placing the greater population at risk as well,” the researchers concluded. So yes,
anti-vaxxers, you are officially to blame for this particular outbreak(major claim). Thanks
so much. Please do continue listening to your favorite quack doctors, like “Dr. Bob,” who tell you
it is all right to not vaccinate your kids if it makes you feel better, just let other parents worry
about vaccinating their kids to protect your kids, you selfish bastards."

Example 2

"Infowars.com reporter Rob Dew reads straight off the MMR vaccine insert which lists the following
side effects: measles, measles like rash, diabetes, encephalitis, Guillain–Barré syndrome, pneumonia
and even death. On top of that, a whistleblower lawsuit came to light late last year that proves
MERK executives where hiding the fact that the vaccine was not 95% effective as they claim.
Please do your own research and work your natural immune system which in the end
is the only thing that will protect you(major claim)."

5.2 Major claim and claim
"To ensure that children receive maximum protection against these diseases, vaccinations are given
in four steps. As from august 2011 all babies receive also vaccination against hepatitis B. Infants
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whose mothers are hepatitis B carriers also receive hepatitis B vaccination within 48 hours of
birth. It is essential that children complete the vaccination cycle as scheduled (claim). If your child
has not been vaccinated as scheduled, you need to seek medical advice to ensure that your child
receives adequate protection. Vaccination schedule (pdf) The Immunisation Programme is free
of charge. While participation is not compulsory, over 95% of parents consent to having their
children vaccinated. The high vaccination rate means that these serious diseases have
now become a rarity(major claim). We need to keep it that way by ensuring that children are
vaccinated."

5.3 Premises
Anecdote

"Vaccine injuries are very prevalent and very damaging(claim). I suffered from hearing
loss after I got my MMR vaccine(premise:anecdote)."

Testimony

"This is exactly what epidemiologists(source) worry about: One unvaccinated person with a disease
that is highly contagious traveling to a tourist destination that draws people from throughout the
world — even before she knows she’s ill (premise:testimony)."

Statistics

"In order to establish herd immunity, between 96% and 99% of the population must be vacci-
nated (premise:statistics), experts(source) say."

5.4 Premise and source
"Paul Offit, MD(source), is director of the Vaccine Education Center at the Children’s Hospital of
Philadelphia. He has published more than 160 papers in medical and scientific journals in the areas
of rotavirus-specific immune responses and vaccine safety. He spoke with Berkeley Wellness about
why the anti-vaccine movement is so dangerous to public health. How many parents choose not to
get their kids vaccinated? Roughly one to two percent of parents choose not to vaccinate their chil-
dren at all. Between 10 and 20 percent delay or withhold certain vaccinations. What those numbers
tell us is that many children are being put at risk of serious, preventable diseases(premise:testimony)."

5.5 Relations between premise and claim
Attack

"Vaccine dangers outweigh risk of actually getting the disease(claim). According to
Goldstein(source): Health consequences resulting from the Tdap vaccine include encephalitis, brain
damage and death(premise:testimony)."

Support

"Natural remedies, treatments can work without risk(claim). Whooping cough can be treated
successfully through a vitamin C protocol developed by Dr. Suzanne Humphries which has been
shown to greatly reduce symptoms(premise:other). In contrast, antibiotic treatments, given routinely
by conventional, allopathic physicians to treat whooping cough, have never been shown to positively
impact the course of the illness(premise:other)."
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Appendix B

Second Pilot Study: Examples

B:1

Watch this 6-minute Video on MMR MMR is an abbreviation for measles, mumps,
and rubella – three common childhood illnesses up until the mid-1970s. Vaccines
are available for each of these diseases. However, in the 1980s they were combined
into a single "three-in-one" MMR shot. How is the MMR vaccine made? Accord-
ing to the U.S. manufacturer, Merck & Company, Inc., the current MMR vaccine –
MMR-II – contains attenuated live measles and mumps viruses propagated in chick
embryo cell culture, plus "the Wistar RA 27/3 strain of live attenuated rubella virus
propagated in WI-38 human diploid lung fibroblasts."(1) Principal studies published
in the American Journal of Diseases of Children and the American Journal of Epi-
demiology, reveal that the rubella strain was cultured from an aborted human fe-
tus.(2,3) In addition, the growth medium for the three live viruses that are needed
to produce the MMR vaccine is a buffered salt solution "supplemented with fetal
bovine serum."(4) Other ingredients include sucrose, phosphate, glutamate, recom-
binant human albumin, sorbitol, hydrolyzed gelatin stabilizer, and approximately
25 mcg of neomycin (an antibiotic).(5) The MMR vaccine does not contain a preser-
vative. In fact, according to the FDA, MMR-II never contained thimerosal, a po-
tentially dangerous chemical used in some vaccines.(6) However, trace amounts of
mercury were detected in an earlier MMR formulation.(7) How safe is the MMR
vaccine? The drug company that makes the MMR vaccine publishes an extensive
list of warnings, contraindications, and adverse reactions associated with this triple
shot. These may be found in the vaccine package insert available from any doc-
tor giving MMR, and in the Physician’s Desk Reference (PDR) at the library.(8,9)
The following afflictions affecting nearly every body system – blood, lymphatic,
digestive, cardiovascular, immune, nervous, respiratory, and sensory – have been
reported following receipt of the MMR shot: encephalitis, encephalopathy, neuro-
logical disorders, seizure disorders, convulsions, learning disabilities, subacute scle-
rosing panencephalitis (SSPE), demyelination of the nerve sheaths, Guillain-Barre’
syndrome (paralysis), muscle incoordination, deafness, panniculitis, vasculitis, op-
tic neuritis (including partial or total blindness), retinitis, otitis media, bronchial
spasms, fever, headache, joint pain, arthritis (acute and chronic), transverse myeli-
tis, thrombocytopenia (blood clotting disorders and spontaneous bleeding), ana-
phylaxis (severe allergic reactions), lymphadenopathy, leukocytosis, pneumonitis,
Stevens-Johnson syndrome, erythema multiforme, urticaria, pancreatitis, parotitis,
inflammatory bowel disease, Crohn’s disease, ulcerative colitis, meningitis, diabetes,
autism, immune system disorders, and death (Figure 49).(10,11) How effective is
the MMR vaccine? Prior to the introduction of the measles, mumps and rubella
vaccines, thousands of cases of measles, mumps and rubella occurred every year.
Today, these numbers are greatly reduced. However, unlike the natural diseases,
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the MMR vaccine does not confer permanent immunity. For example, measles epi-
demics regularly occur in vaccinated populations. According to the CDC, "measles
transmission has been clearly documented among vaccinated persons. In some large
outbreaks...over 95 percent of cases have a history of vaccination."(13) Outbreaks of
mumps and rubella often occur in vaccinated people as well.(14) Evidently, immu-
nity is short-lived. The Journal of the America Medical Association published data
showing that antibody levels after rubella vaccinations fell to half their high point
within four years.(15) The medical literature contains many examples of MMR vac-
cine failures. Thus, people who receive MMR may still be susceptible to the three
diseases. In a study conducted by scientists from the Direct Health 2000 clinic in
Eltham, South London, England, half of all children vaccinated with MMR were
found to have "zero or very low immunity" against measles and mumps. According
to Dr. Sarah Dean, who oversaw the study, "This means there could be a lot of chil-
dren who think they have got the umbrella protection" yet remain at risk. Dean be-
lieves that young children’s immune systems cannot cope with more than one virus
at a time.(16) Yet, a second dose of MMR was added to immunization schedules. The
British Medical Journal published a survey of doctor’s and nurse’s attitudes toward
booster doses of MMR. Fifty-one percent of all U.K. doctors and nurses had reserva-
tions about or disagreed with the policy of giving an MMR booster shot, and 80 per-
cent of all U.K. doctors would not "unequivocally recommend" the second dose to
a wavering parent (Figure 50).(17) Many parents report that their perfectly healthy
children became autistic after receiving the MMR vaccine. The affected children
were developing normally, then regressed after receiving the triple shot, losing their
previously acquired skills. The medical community vociferously denies any connec-
tion between the MMR vaccine and autism. However, in 1998 Lancet published a
landmark study by Dr. Andrew Wakefield linking the onset of autistic symptoms
to the MMR vaccine.(21) Wakefield and his world-class team of medical experts in-
vestigated previously normal children who subsequently suffered from intestinal
abnormalities and regressive developmental disorder, including a loss of acquired
skills. In most cases, "onset of symptoms was after measles, mumps, and rubella
immunisation."(22) Further research uncovered a possible explanation: "Atypical
patterns of exposure to common childhood infections – measles, mumps, rubella
and chickenpox – have been associated with autism and autistic regression.... A
close temporal relationship in the exposure to two of these infections during periods
of susceptibility may compound both the risk and severity of autism.... Although
historically, these rare patterns of exposure may have accounted for only a small
proportion of autism, the widespread use of a combination of the candidate agents
in a single vaccine [MMR] may have changed this."(23) An earlier study published
in the American Journal of Epidemiology identified in utero and infant exposures
as periods of apparent susceptibility, when both the brain and immune system are
undergoing rapid development.(24) Thus, fetuses and young children are especially
prone to adverse consequences if they contract two or more viral infections concur-
rently. Wakefield elaborated on the increased perils of being exposed to more than
one virus at a time: "One important pattern of infection that may increase the risk of
delayed disease is where different viruses interact, either with each other or both in-
teract with the host immune system simultaneously. Virologic data support the pos-
sibility of a compound effect of multiple concurrent viral exposures influencing...the
risk of autism."(25) Is it safer to receive MMR as three separate shots? Dr. Wakefield
theorized that if a child who is exposed to two or more wild viral infections around
the same time is at increased risk for autism, then a child who is injected with three
live viruses via the MMR vaccine is equally susceptible to the ailment, if not more
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so. Thus, Wakefield proposed separating the measles, mumps and rubella vaccines
from the three-in-one MMR shot – the way they were in the 1970s prior to being
combined – and administering them individually over the course of several weeks
or months. His solution would satisfy immunization recommendations designed
to protect against the three diseases while safeguarding against the risk of autism:
"If, following thorough independent scientific investigation, it emerges that autis-
tic...disorders are causally related to a compound influence of the component viruses
of MMR, whether these viruses have been encountered naturally or in the vaccine,
then through judicious use of the vaccines, one may have a means for preventing
the disease [autism]. Spacing the single vaccines, thereby dissociating the exposures
that, together, may constitute the risk, provides a way of not only preventing the
acute measles, mumps and rubella infections, but also, potentially, the risk of one of
the most devastating diseases that it has been our misfortune to encounter."(26) For
families that elect to vaccinate their children, Wakefield’s proposal to separate the
shots seems like a prudent approach, especially since recipients of MMR are being
injected with three different live viruses – contained within a chemical mixture of
three diverse and potent drugs – all at once. Furthermore, the medical and scien-
tific literature contains documentation linking the MMR vaccine to a multitude of
serious adverse reactions. The MMR vaccine manufacturer, plus numerous unso-
licited personal stories, confirm the tragic possibilities.(27) Thus, when Wakefield’s
research was first publicized, concerned parents quickly rejected the MMR vaccine
and demanded instead the individual shots. Several doctors initially supported
Wakefield’s recommendation and complied with their clients’ requests. However,
the individual measles, mumps and rubella vaccines are capable of causing severe
adverse reactions as well. These are also listed by the vaccine manufacturer and
documented in numerous studies.(28) MMR was initially administered as three sep-
arate shots, rarely at the same time. Thus, early reports of adverse consequences
could be attributed to a particular vaccine. Later, when the three-in-one MMR vac-
cine replaced the individual vaccines it became much more difficult to link a bad
reaction to either the measles, mumps, or rubella portions of the shot. Today, MMR
is often given in combination with other vaccines as well, making it even more dif-
ficult to determine whether one vaccine in particular caused an adverse reaction, or
if all of the vaccines given at once simply overwhelmed the recipient’s immune sys-
tem. Note: In January 2010, a British medical panel concluded that Dr. Wakefield
had violated ethics rules, prompting The Lancet to retract his 1998 research paper
which suggested that MMR may be linked to autism. However, according to Wake-
field, "the allegations against me and my colleagues are both unfounded and unjust
and I invite anyone to examine the contents of these proceedings and come to their
own conclusion." Listen to Dr. Andrew Wakefield In His Own Words. Why are the
three vaccines combined? The three vaccines – measles, mumps and rubella – are
combined into a single shot for convenience, not safety or efficacy. In fact, when 180
Swiss physicians analyzed 320 scientific works from around the world, they con-
cluded that... The information on this webpage was excerpted from... 352 Pages /
Copyright c© 2015 / All Rights Reserved. (All citations are included in the book.)
This section contains unsolicited adverse reaction reports associated with the MMR
vaccine. They are typical of the daily emails received by the Thinktwice Global Vac-
cine Institute. [MMR114] My 12-month-old received his MMR shot on a Friday. The
following Friday he had a 104 degree temperature and became violently ill. The doc-
tor said it was a stomach virus. But on Monday morning he woke up with a rash
all over. I took him to the doctor and was very upset to learn that this is very com-
mon. [MMR128] Recently, my 13-month-old had his MMR. He now has constant
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high fevers and seizures, which he never had. He is a totally different boy. This is
devastating. [MMR176] My friend’s 15-month-old daughter received an MMR vac-
cine. Within eight days she was hospitalized with a 104 degree fever and a skin rash.
My friend called to see what I could find out about Stevens-Johnson syndrome. They
told her that her daughter may die as a result of this. [MMR203] A dear friend lost
her 15-month old daughter two weeks after her MMR. She was healthy and showed
no signs of illness yet died suddenly in her sleep one afternoon. The post mortem
revealed a viral infection and traces of pneumonia, but her mother and I find it very
hard to believe that the vaccination wasn’t to blame. [MMR216] Three days ago my
friend’s 15-month-old daughter was hospitalized after experiencing a high fever and
her first seizure. The hospital put the baby through a series of tests, including a CAT
scan and CBC. My friend told me he thought it was a reaction to the MMR vaccine
she recently received. However, the doctors were puzzled as to the cause and disal-
lowed this explanation. [MMR315] When my daughter was just over one year old,
she received her MMR vaccination. Later that day she had a high fever, and I put her
to bed. I was busy doing housework downstairs and got this "mother’s intuition"
that something was wrong. I rushed upstairs to find her blue and not breathing. I
called a nurse. My daughter seemed to be convulsing, so I was instructed to reach
down her throat to open her air passage. She was rushed to the hospital and they
immediately put her into a cool bath. She was in the hospital for almost a week.
Had it not been for my gut feeling that something was wrong, my baby would not
be with me today. [MMR317] Our son developed seizures after his MMR vaccine
at 14 months. Today, after two years of anti-epilepsy medications, he has totally re-
gressed. We decided to stop all medications five weeks ago and his grand mal fits
have stopped. We are now left with a child experiencing severe constipation and
bowel problems. [MMR321] One week after the MMR shot for my 16-month-old
daughter, she had diarrhea. The next day she had three seizures. What steps should
be taken once a reaction has occurred. I want to be sure it is documented and the
government is made aware. [MMR398] My daughter had a serious reaction to the
MMR shot when she was 22 months. She developed brain damage after a fever of
106 degrees. She also has seizures which are unresponsive to medication, damage to
the nerves of her eyes, and learning disabilities that she battles every day. We took
her case to court and lost. The doctor who testified on their behalf stated that the
government only called him in when they wanted a finding in their favor. What a
setup! Of course they don’t have to live with the frustrations and expense of raising
these vaccine-damaged children. [MMR402] Three days after my daughter received
her MMR vaccine, she started blinking her eyes and sniffling a lot. She’s been doing
this for 2 1/2 months now. Is there a link between the MMR vaccine and facial tics?
[MMR436] My 12-year-old had a seizure within 10 minutes of his second MMR. His
head rolled side to side and his arms jerked a couple of times. He was unaware of
this, so he must have blanked out. Afterwards, he felt woozy, very tired, and had
a headache at the bridge of his nose. Also, his arm that got the shot was numb.
The feeling in it gradually returned over the course of an hour. [MMR443] I have a
15-year-old daughter. I recently moved to the U.S. from the U.K. without her med-
ical records. Upon arrival we were required to give her complete immunizations. I
strongly objected, but felt pushed into re-immunization because of state laws to get
her into school. After her second MMR she has been complaining of dizzy spells
and continuous headaches. Is there a link between over-immunization of MMR and
this sickness? [MMR509] Today, shortly after I was inoculated with the MMR vac-
cine, I began feeling faint and short of breath. After ten minutes of holding my head
between my knees in a dirty gas station bathroom, I decided I could drive the 20
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miles home. [MMR518] I had an MMR shot about three year ago and have suffered
from many reactions to this vaccine since. [MMR552] When I was a child I was given
the MMR vaccine. Almost seven days to the hour I became ill: fever, sweats, throw-
ing up even the slightest amount of fluid or food. This went on for a month or so.
The doctors would not even consider that the shots caused the illness. Later, they
wanted me to have the second MMR; my parents refused. The doctors went through
the usual tantrums and said I wouldn’t be able to attend school. When my parents
said ’Fine, he won’t go,’ the doctors gave in. At about the age of 18, I had a blood
screening and was told I didn’t have all of the MMR vaccine. Forgetting the episode
as a child, I let them give me the shot. Seven days later I was sick again, but not as
severe. [MMR580] My college refused to admit me without an MMR vaccine. I had
a terrible reaction and was rushed to the hospital with piercing screams, a high tem-
perature and delirium. Now I have trouble focusing, and can be scattered and for-
getful. I can’t stand change and don’t seem to have the energy and drive that I once
had. My family thinks I developed obsessive-compulsive disorder. I am very bright,
but nearly blew my scholarship after the shot. [MMR588] I was told by the nurs-
ing school where I am enrolled, "No vaccine, no school." Even though I had all the
normal vaccines as a child, I was unable to show this. Five days after I received the
MMR vaccine, I was so ill that I ended up in the emergency room. The doctor told me
that the MMR did not cause my sickness, and my nursing school supervisor said it
was a virus. Why does the medical establishment deny vaccine reactions? Why can’t
they tell us this important information and let us make educated responsible deci-
sions. The irony is that I got the vaccine and now I’m so sick that I can’t go to school.
The most extensive, up-to-date information on the MMR vaccine may be found in
the book: Vaccine Safety Manual This incredible reference book is the world’s most
complete guide to immunization risks and protection. It includes pertinent infor-
mation on every major vaccine: polio, tetanus, MMR, hepatitis A, B, HPV (cervical
cancer), Hib, Flu, chickenpox, shingles, rotavirus, pneumococcal, meningococcal,
RSV, DTaP, anthrax, smallpox, TB, and more. All of the information, including de-
tailed vaccine safety and efficacy data, is written in an easy-to-understand format,
yet includes more than 1,000 scientific citations. More than 100 charts, graphs and
illustrations supplement the text. This encyclopedic health manual is an important
addition to every family’s home library and will be referred to again and again.

B:2

The noxious clamoring of a privileged minority has grown louder on Twitter—imperiling
public health, a new study warns. The volume of dangerous tweets falsely linking
life-saving vaccines to autism spiked dramatically in recent years. But the alarm-
ing uptick doesn’t necessarily represent a surge in anti-vaccine sentiments in overall
public opinion. Instead, the uptick indicates the amplifying voices of very specific
demographics: people from affluent, largely populated areas in just five states—California,
Connecticut, Massachusetts, New York, and Pennsylvania. The study’s authors, led
by psychologist Theodore Tomeny of the University of Alabama, say the rise is wor-
rying. But, they argue, keeping an eye on social media may help shush the misin-
formation at its source. In the study, appearing in the October issue of Social Science
& Medicine, they conclude: They recommend that pediatricians take note of online
trends and—if the tweets are coming from inside their areas—press the issue with
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patients. Tomeny and colleagues also suggest online interventions, such as a Twit-
terbot that scans for dangerous tweets and auto-replies with factual health informa-
tion. For the study, the researchers harvested around 550,000 tweets from January
2009 to August 2015 using keywords related to both autism and vaccines. Then
they used a machine learning algorithm to sort the tweets into pro-vaccine, neutral,
and anti-vaccine categories. Overall, nearly 273,000 tweets fell into the latter cate-
gory. Of those, about 108,000 from 47,000 users were geo-coded—based mostly on
self-disclosed locations in public profiles—to 732 micro/metro areas. Between 2009
and 2014, the researchers found that the volume of anti-vaccine tweets was largely
stable and low. But beginning in July of 2014, volume began spiking in just five
states. For instance, while the monthly average across the country jumped to 250
that month, New York’s volume increased five-fold. In January of 2015, the spikes
continued, with California seeinga 10-fold leap. The flood of tweets came from ar-
eas in those states that had several demographic variables in common. The areas
tended to have a relatively higher population size and higher numbers of women
who had recently given birth. The areas also tended to have higher numbers of
households with annual incomes equal to or more than $200,000. Last, the tweets
linked to areas with higher numbers of men between 40 and 44, men who didn’t
finish college, and a decrease in women aged 15 to 17. The data largely squares with
other demographic data on the anti-vaccine movement that has taken root in recent
decades. Those studies consistently found that affluent, married white women with
higher education and older birth age are behind the movement. But, the state data
doesn’t necessarily echo state trends. While California, Connecticut, Massachusetts,
New York, and Pennsylvania were main sources of anti-vaccine falsities on Twit-
ter, recent data from the Centers for Disease Control and Prevention found that the
movement was having sway in many other states. Between 2009 and 2016, Connecti-
cut, Florida, Iowa, Kentucky, Maryland, New York, North Carolina, North Dakota,
Ohio, Oklahoma, and Virginia saw continued rises in non-medical vaccine exemp-
tions. (California saw a decrease in exemptions in 2015 after a state ban.) The far
reach of anti-vaccine messages was evident in a massive measles outbreak in Min-
nesota this year. The outbreak struck in a Somali immigrant community in Hennepin
county but was largely spurred by non-local anti-vaccine advocates. Siman Nuurali,
a Somali-American clinician who helped respond to the outbreak, told The Wash-
ingtonPost at the time: The new study on Twitter-based messages has limitations,
of course. For one thing, it didn’t look at all anti-vaccination messages, and Twitter
users make up only about 23 percent of all Internet users—they’re not nationally rep-
resentative by any means. Still, the authors argue, the data has value. “Monitoring
social media for anti-vaccine beliefs is beneficial for surveillance and intervention
efforts to curtail anti-vaccine beliefs,” they conclude.

B:3

Autism spectrum disorder (ASD) is a developmental disability that is caused by
differences in how the brain functions. People with ASD may communicate, inter-
act, behave, and learn in different ways. Recent estimates fromCDC’s Autism and
Developmental Disabilities Monitoring Network found that about 1 in 68 children
have been identified with ASD in communities across the United States. CDC is
committed to providing essential data on ASD, searching for causes of and factors
that increase the risk for ASD, and developing resources that help identify children
with ASD as early as possible. Some people have had concerns that ASD might
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be linked to the vaccines children receive, but studies have shown that there is
no link between receiving vaccines and developing ASD. In 2011, an Institute of
Medicine (IOM)report on eight vaccines given to children and adults found that
with rare exceptions, these vaccines are very safe. A2013 CDC study [PDF – 204 KB]
added to the research showing that vaccines do not cause ASD. The study looked
at the number of antigens (substances in vaccines that cause the body’s immune
system to produce disease-fighting antibodies) from vaccines during the first two
years of life. The results showed that the total amount of antigen from vaccines re-
ceived was the same between children with ASD and those that did not have ASD.
One vaccine ingredient that has been studied specifically is thimerosal, a mercury-
based preservative used to prevent contamination of multidose vials of vaccines.
Research shows that thimerosal does not cause ASD. In fact, a 2004scientific review
by the IOM concluded that “the evidence favors rejection of a causal relationship be-
tween thimerosal–containing vaccines and autism.” Since 2003, there have beennine
CDC-funded or conducted studies [PDF – 357 KB] that have found no link between
thimerosal-containing vaccines and ASD, as well as no link between the measles,
mumps, and rubella (MMR) vaccine and ASD in children. Between 1999 and 2001,
thimerosal was removed or reduced to trace amounts in all childhood vaccines ex-
cept for some flu vaccines. This was done as part of a broader national effort to
reduce all types of mercury exposure in children before studies were conducted that
determined that thimerosal was not harmful. It was done as a precaution. Currently,
the only childhood vaccines that contain thimerosal are flu vaccines packaged in
multidose vials. Thimerosal-free alternatives are also available for flu vaccine. For
more information, see the Timeline for Thimerosal in Vaccines. Besides thimerosal,
some people have had concerns about othervaccine ingredients in relation to ASD
as well. However, no links have been found between any vaccine ingredients and
ASD. Top of Page Top of Page Taylor LE, Swerdfeger AL, Eslick GD. Vaccines are
not associated with autism: An evidence-based meta-analysis of case-control and
cohort studies. Vaccine. 2014 June;32(29):3623–3629. Schechter R, Grether JK. Con-
tinuing increases in autism reported to California’s developmental services system:
Mercury in retrograde. Arch Gen Psychiatry. 2008;65:19-24. Institute of Medicine.
Immunization Safety Review. Vaccines and Autism Board of Health Promotion
and Disease Prevention, Institute of Medicine (National Academy Press, Washing-
ton, DC, 2004). Hviid A, Stellfeld M, Wohlfahrt J, Melbye M.Association between
thimerosal-containing vaccine and autism [PDF – 145 KB]. JAMA. 2003;290:1763–6.
Madsen KM, Hviid A, Vestergaard M, Schendel D, Wohlfahrt J, et al. A population-
based study of measles, mumps, and rubella vaccination and autism. N Engl J Med.
2002;347 (19):1477–1482. Ball L, Ball R, Pratt RD.An assessment of thimerosal in
childhood vaccines. Pediatrics. 2001;107:1147–1154. Joint statement of the American
Academy of Pediatrics (AAP) and the United States Public Health Service (USPHS).
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Q. My daughter Lyla Rose Belkin died at the age of five weeks, shortly after receiv-
ing a Hepatitis B vaccine booster shot.The following comments are intended to be a
heads up to parents and potential parents about the risks of the Hepatitis B vaccine
(HBV), and a firsthand report questioning the scientific legitimacy of the vaccine
industry, which provides $800 million of annual revenue to Merck – the company
which makes the Hepatitis B vaccine distributed in the US. Lyla Rose Belkin was a
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lively, alert five-week-old baby when I last held her in my arms. Little did I imagine
as she gazed intently into my eyes with all the innocence and wonder of a newborn
child that she would die that night. She was never ill before receiving the Hepatitis
B shot that afternoon. At her final feeding that night, she was agitated and feisty –
and then fell asleep and didn’t wake up. The autopsy ruled out choking. A swollen
brain was the only abnormal finding. Most doctors I spoke to at the time said it
must have been Sudden Infant Death Syndrome (SIDS), a catch-all diagnosis for un-
explainable childhood mortality. The first instinctive reaction in such a situation is
for parents to blame themselves. For many weeks, my wife and I agonized over
what we might have missed or could have done differently. Meanwhile, the logical
part of my brain kept returning to the obvious medical event that preceded Lyla’s
death – and that internal voice kept asking the question could the Hepatitis B vac-
cine that Lyla received that afternoon have killed her? Most doctors I asked scoffed
at that notion and said the vaccine was perfectly safe. But I began to search around
on the Internet and Medline and discovered disturbing evidence of adverse reac-
tions to this vaccine. In the US, the Hepatitis B disease mainly infects intravenous
drug users, homosexuals, prostitutes and promiscuous heterosexuals. The disease
is transmitted by blood, through sex or dirty needles. How could a newborn baby
possibly get Hepatitis B if the mother was screened and tested negative, as my wife
was? It is almost impossible. Unless a newborn child is having unprotected sex or
sharing needles with an infected junkie, it is extremely unlikely to get the Hepatitis
B disease. So then why are most U.S. babies inoculated at birth by their hospital or
pediatrician with the Hepatitis B vaccine? That is a question every parent should ask
before getting this vaccination. I’ve discovered the answer is an unrestrained health
bureaucracy decided it couldn’t get junkies, gays, prostitutes and promiscuous het-
erosexuals to take the Hepatitis B vaccine so they mandated that all babies must
be vaccinated at birth. Drug companies such as Merck (reaching for new markets)
were instrumental in pushing government scientists to adopt an at-birth Hepatitis B
vaccination policy, although the vaccine was never tested in newborns and no vac-
cines had ever been mandated at birth before. It is widely recognized that newborns
have underdeveloped immune systems, which can be overwhelmed or shocked. My
search for answers about a link between the Hepatitis B vaccine and my daughter’s
death led me to a Hepatitis B vaccine workshop on October 26th at the National
Academy of Sciences (NAS), Institute of Medicine entitled Vaccine Safety Forum
– Neonatal Deaths. The NAS was concerned enough about reports of Hepatitis B
vaccine-related infant deaths and adverse reactions to hold a special workshop on
the subject. Doctors and scientists flew in from all over the U.S. and Europe to at-
tend. I sat in the back and soaked it all up. It was a real eye-opener. There were
basically four constituencies represented: 1) Serious scientists observing or present-
ing research studies. 2) Center for Disease Control (CDC) pseudo-statisticians and
FDA officials. 3) Merck and other corporate drug officials, and 4) Parents of vaccine-
related dead or severely injured children. The presentations included a study of
Animal Models of Newborn Response to Antigen Presentation, which showed that
newborn immune systems were undeveloped and strikingly different than those of
adults. The message I received was that immune response in a newborn to shocks
such as being injected with a vaccine was potentially unknown, since newborn T-
Cells have a radically different behavior then those of adults. Another presentation
was Strategies for Evaluating the Biologic Mechanisms of Hepatitis B Vaccine Re-
actions, in which vaccine researcher Dr. Bonnie Dunbar of Baylor College related
numerous Hepatitis B-vaccine related cases of nervous system damage in adults,
such as Multiple Sclerosis, seizures and blindness. On the more positive side, the
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FDA presented a seemingly reassuring study from its Vaccine Adverse Events Re-
porting System (VAERS), which showed only 19 neonatal deaths reported since 1991
related to Hepatitis B vaccination. I found the VAERS study data to be completely
deceptive. Since I was sitting in that room and my daughter had died during their
sample period and wasn’t counted – I wondered why. In fact, the New York City
Coroner called VAERS to report my daughter’s Hepatitis B Vaccine-related infant
death and no one ever returned their call! What kind of reporting system doesn’t
return the calls of the NY City Medical Examiner – and how many other reports
were ignored? This is supposed to be the emergency 911 number for disasters such
as bad lots of vaccine that could poison thousands of other babies. With the per-
sonal knowledge that the VAERS data was completely flawed, I sat in that room
and listened in amazement as CDC officials and Dr. Sharrar of Merck (their head of
vaccine safety) made disparaging comments about any possible risk from Hepatitis
B vaccination, despite the evidence just presented by impartial scientists. I studied
statistics and econometrics at UC Berkeley and have developed innovative methods
of applying probability to financial and economic data in my consulting business
with some of the largest financial institutions in the world. That training and experi-
ence qualifies me to criticize the statistical legitimacy of the VAERS study, on which
Sharrar of Merck and the CDC pseudo-scientists based their pro-vaccination stance.
Their comments were scathingly dismissive of any possible risk from the vaccine.
But that VAERS study is not a legitimate sample of a data set from which any con-
clusions about the larger population can be made. VAERS doesn’t return coroner’s
calls, leading to the suspicion that deaths and adverse effects from vaccination are
woefully under-reported. To conclude that the Hepatitis B vaccine is safe because
VAERS only reports 19 deaths is scientific fraud. In fact, I obtained the raw data
from the VAERS system and found 54 reported SIDS cases after Hepatitis B vacci-
nation in just the 18 months from January 1996 to May 1997. That’s almost 15 times
as many deaths per year as their own flawed study reported. There are 17,000 re-
ports of adverse reactions to Hepatitis B vaccine in the 1996-97 raw data. Clearly,
something is fishy about VAERS. VAERS was set up by the FDA and CDC and is
supposed to be monitored by vaccine manufacturers. If there are 17,000 reports and
VAERS doesn’t even return the NY Medical Examiner’s call, how many other deaths
and injuries go unreported? I came away from that NAS workshop with the distinct
impression that Merck and the CDC didn’t know and didn’t really want to know
how many babies are being killed or injured by Hepatitis B vaccination. This is a
bureaucratic vaccination program that is on auto-pilot flying into a mountain. The
CDC bureaucrats have a vested interest in the status quo. If there were 17,000 reports
of a dangerous disease in a 18 month period, the CDC would be all over the case. But
when there are 17,000 reports of adverse reactions to a vaccine the CDC advocates
for "public health," the CDC dismisses it as a coincidence. Merck charges $50 a shot
for the three-shot series. Where do you think the allegiance of their vaccine safety
official Dr. Sharrar lies? He was by far the most arrogant character at the workshop.
Merck has sales of upwards of $800 million a year from vaccines. Vaccination can
be a lifesaver if an epidemic is raging, but in this case the risk of vaccination out-
weighs the risk of infants getting the disease. Surely, the hepatitis B vaccine doesn’t
injure every child that gets it, but in some unknown number of cases, it appears to
be a death sentence and/or a nervous system toxin to innocent children who are at
no risk of getting the disease the vaccine is supposed to protect against. My obser-
vations of Merck and CDC scientists at the Vaccine Safety Forum left me with the
distinct impression that they had absolutely no idea which babies might be killed or
injured by this vaccine. Furthermore, they used obviously flawed scientific data to



88 Appendix B. Second Pilot Study: Examples

arrogantly steamroller any opposition to their power. Parents should beaware that
the Hepatitis B vaccine is not administered for the well-being of their child. Rather,
it is delivered by the long arm of some incompetent and mindless bureaucracy in
the name of stamping out a disease most babies can’t possibly get. The Drug Com-
pany/CDC/FDA alliance has really pulled the wool over the medical profession’s
eyes with the Hepatitis B vaccine. The American Pediatric Society bought the al-
liance’s sales pitch and now recommends that all infants get this vaccine at birth. So
now the first thing most babies get in life is a shock to their immune system from a
vaccine against a non-existent risk of contracting Hepatitis B. Clearly, the interests of
newborn babies were not represented on the original panel that created this vacci-
nation policy in 1991. This vaccine has no benefit whatsoever for newborns, in fact it
wears off and they will need booster shots later in life when they actually could get
exposed to the disease. This is simply a case of ravenous corporate greed and mind-
less bureaucracy teaming up to overwhelm common sense. Merck in particular has
gone way over the edge with this vaccination program. Ignoring and suppressing
reports of adverse reactions to their profitable Hepatitis B vaccine verges on criminal
conduct. A major media organization will soon present an investigative report on
the issues discussed here. Nothing will ever bring my lovely daughter Lyla back,
but other needless deaths and injuries can be prevented if this senseless Hepatitis B
newborn vaccination program is halted. Please contact Belkin Limited in New York
City if you are aware of other infant deaths that may be related to the Hepatitis B
vaccine. A. Dear Mr. Belkin, I am truly sorry to hear your sad story about Lyla’s
reaction to the Hepatitis B vaccine. Everyday I receive letters similar to yours. This
is why we must continue to speak out against this form of medical tyranny. Par-
ents are entitled to a full disclosure of all available information, and must remain
free to accept or reject the shots. Your letter is especially eloquent. Hopefully, your
tragedy will prove to be a blessing to many other parents as you become more in-
volved. Clearly, you can make a difference by choosing to devote your time and
efforts toward one or more aspects of this very large "vaccine beast." Best wishes
to you. Q. TESTIMONY OF MICHAEL BELKIN BEFORE THE ADVISORY COM-
MITTEE ON IMMUNIZATION PRACTICES – CENTERS FOR DISEASE CONTROL
AND PREVENTION (February 17, 1999) – Atlanta Georgia My name is Michael
Belkin. I am a father, businessman, former quantitative strategist at Salomon Broth-
ers, and Director of the Hepatitis B Vaccine Project of the National Vaccine Informa-
tion Center(NVIC). The NVIC has studied Vaccine Adverse Event Reporting System
(VAERS) data obtained under the Freedom of Information Act covering the last nine
years on hepatitis B vaccine adverse events – and in 1996 there were more than three
times as many reported serious adverse reactions as reported cases of the disease in
the 0 to 14 age group. Of the total 2,424 adverse event reports made between 1990
and October 1998 in children under age 14 who only received hepatitis B vaccine,
there were 1,209 serious events and 73 deaths. Thus, one half of the reports for chil-
dren under age 14 who received only hepatitis B vaccine were for serious events
that required an emergency room visit, hospitalization, or caused life-threatening
health problems or permanent disabilities. As a UC Berkeley graduate and advisor
to some of the largest financial institutions in the world, I am qualified to analyze
and make conclusions about statistics. Based on that experience, I am astonished
that the scientists on this Committee would disregard or cover up data showing the
number and severity of adverse reactions to this vaccine. Science is observing and
learning from what is observed. The assertions of the CDC that the many reported
adverse reactions to this vaccine do not exist or are a coincidence violates the ba-
sic principle of science, which is rooted in the observation and analysis of data. A
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benefit/risk analysis of the hepatitis B vaccine for the average infant in America,
not born to infected parents, must conclude that the VAERS data on adverse reac-
tions shows the real-world risk of a newborn infant dying or being injured by the
hepatitis B vaccine is a greater threat than the remote chance of contracting the pri-
marily blood-transmitted disease. My 5-week old daughter, Lyla Rose, died within
16 hours of her hepatitisB vaccination, which she received because of the universal
vaccination policy this Committee instituted in 1991. At her death, Lyla had four
of the eight highest-reported symptoms in the VAERS hepatitis B vaccine adverse
reaction data. The NY Medical Examiner observed brain swelling at the autopsy
but refused to record that or mention the hepatitis B vaccine Lyla received in the
autopsy report. I hold each one of you who participated in the promulgation or per-
petuation of that mandated newborn vaccination policy personally responsible for
my daughter’s death and the deaths and injuries of all the other beautiful, healthy
infants who are victims of the hepatitis B vaccine. Your negligence is the proximate
cause of my daughter’s death and you have failed to exercise reasonable care. At the
NVIC, we are overwhelmed following up constant new reports of deaths, seizures
and autoimmune reactions following hepatitis B vaccination. Because the CDC re-
fuses to acknowledge this large number of serious adverse reactions, hospitals and
doctors who have been misled about the risks continue to administer the vaccine
and then deny any vaccine connection when children die, get ill or have seizures
within hours or days. CDC officials tell parents they have never heard of hepatitis B
vaccine reactions. That is a lie. For this government to continue to insist that hepati-
tis B vaccine adverse reaction reports do not exist is negligent, unethical – and is a
crime against the children of America. It is a sad day for the U.S. when the nation’s
children need protection from the official medical authorities who are charged with
protecting them from disease. Thank you. A. Thanks for sending the testimony. I
will post it to our site with other Hepatitis B information. Keep pushing! You are
clearly a force for positive change. Our site receives emails daily from parents telling
horrendous stories – from Hepatitis B shots and from the others as well. Many par-
ents see the damage after the 1st or 2nd set of shots, yet continue with the series
because their doctor denies a correlation. It’s absolutely maddening. Q. MICHAEL
BELKIN TESTIMONY TO CONGRESS (Tuesday May 18, 1999) My daughter Lyla
Rose Belkin died on September 16, 1998 at the age of five weeks, about 15 hours
after receiving her second Hepatitis B vaccine booster shot. Lyla was a lively, alert
five-week-old baby when I last held her in my arms. Little did I imagine as she
gazed intently into my eyes with all the innocence and wonder of a newborn child
that she would die that night. She was never ill before receiving the Hepatitis B shot
that afternoon. At her final feeding that night, she was extremely agitated, noisy and
feisty – and then she fell asleep suddenly and stopped breathing. The autopsy ruled
out choking. The NY Medical Examiner ruled her death Sudden Infant Death Syn-
drome (SIDS). But the NY Medical Examiner (Dr. Persechino) neglected to mention
Lyla’s swollen brain or the hepatitis B vaccine in the autopsy report. The coroner
spoke to my wife and I and our pediatrician (Dr. Zullo) the day of the autopsy and
clearly stated that her brain was swollen. The pediatrician Dr. Zullo’s notes of that
conversation are "brain swollen ... not sure cause yet ... could not see how recombi-
nant vaccine could cause problem." SIDS is a diagnosis of exclusion ..it wasn’t this,
it wasn’t that, everything has been ruled out and we don’t know what it was. A
swollen brain is not SIDS. Through conversations with other experienced patholo-
gists, I subsequently discovered that brain inflammation is a classic adverse reaction
to vaccination (with any vaccine) in the medical literature. I set out to do an investi-
gation of the Hepatitis B vaccine and attended a workshop at the National Academy
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of Sciences, Institute of Medicine on "Neo-Natal Death and the Hepatitis B Vaccine,"
the Advisory Committee on Immunization Practices (ACIP) February meeting, and
a debate in New Hampshire between the Chairman of the ACIP, Dr. Modlin, and
Dr. Waisbren about the safety of the Hepatitis B vaccine. I also obtained the entire
Vaccine Adverse Events Reporting System (VAERS) database on Hepatitis B vaccine
adverse reactions and have investigated it thoroughly. These are my conclusions,
supported by the following pages of text and analysis that are too lengthy to present
in entirety in the time allotted for this appearance. Please read the results of my
investigation, as it will help you understand the magnitude of the hepatitis B vac-
cine issue. * Newborn babies are not at risk of contracting the hepatitis B disease
unless their mother is infected. * Hepatitis B is primarily a disease of junkies, gays,
and promiscuous heterosexuals. * The vaccine is given to babies because health
authorities couldn’t get those risk groups to take the vaccine. * Adverse reactions
out-number cases of the disease in government statistics. * Nothing is being done
to investigate those adverse reactions. * Those adverse reactions include numerous
deaths, convulsions and arthritic conditions that occur within days after * Hepatitis
B vaccination. The CDC is misrepresenting hypothetical, estimated disease statistics
as real cases of the disease. * The ACIP is recommending new vaccines for premature
infants without having scientific studies proving they are safe. * The U.S. vaccine rec-
ommendation process is hopelessly compromised by conflicts of interest with vac-
cine manufacturers, the American Academy of Pediatrics and the CDC. Conclusion:
If (as with the recently-recommended rotavirus vaccine) Hepatitis B vaccine was
recommended in 1991 without scientific proof that it was safe in a broad sample of
racially and genetically diverse babies less than 48 hours old before they established
that recommendation, then the CDC has been experimenting on babies like guinea
pigs and this Committee should suspend that universal immunization policy. The
Hepatitis B vaccine was effectively mandated in 1991 for universal immunization of
newborn babies by the Advisory Committee on Immunization Practices (ACIP) – an
adjunct of the Centers for Disease Control and Prevention (CDC). Paradoxically, the
CDC’s own Fact Sheet on the Hepatitis B disease does not include newborn babies
as a risk group for that disease. That Fact Sheet lists the risk groups as injection
drug users, homosexual men, sexually active heterosexuals, infants/children of im-
migrants from disease-endemic areas, low socio-economic level, sexual/household
contacts of infected persons, infants born to infected mothers, health care workers
and hemodialysis patients NOT NEWBORN BABIES. Question: Why then, did the
ACIP establish a policy mandating that newborn babies not at risk of the disease be
automatically administered the 3-shot Hepatitis B vaccine as their first involuntary
indoctrination into the pediatric care of America? Answer: Here is that rationale
from the original ACIP 1991 statement establishing the official vaccination policy
"Hepatitis B Virus: A Comprehensive Strategy for Eliminating Transmission in the
United States Through Universal Childhood Vaccination ..." "In the United States,
most infections occur among adults and adolescents ... The recommended strategy
for preventing these infections has been the selective vaccination of persons with
identified risk factors ... However, this strategy has not lowered the incidence of
Hepatitis B, primarily because vaccinating persons engaged in high-risk behaviors,
life-styles, or occupations before they become infected generally has not been feasi-
ble ... Efforts to vaccinate persons in the major risk groups have had limited success.
For example, programs directed at injecting drug users failed to motivate them to
receive three doses of vaccine ... In the United States it has become evident that
HBV transmission cannot be prevented through vaccinating only the groups at high
risk of infection ... In the long term, universal infant vaccination would eliminate
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the need for vaccinating adolescents and high-risk adults ... Hepatitis B vaccina-
tion is recommended for all infants, regardless of the HBsAg status of the mother
... The first dose can be administered during the newborn period, preferably before
the infant is discharged from the hospital, but no later than when the infant is 2
months of age ..." (emphasis added). So in the CDC and ACIP’s own words, almost
every newborn U.S. baby is now greeted on its entry into the world by a vaccine
injection against a sexually transmitted disease for which the baby is not at risk –
because they couldn’t get the junkies, prostitutes, homosexuals and promiscuous
heterosexuals to take the vaccine. That is the essence of the Hepatitis B universal
vaccination program. Question: What are the risks and benefits for administering
this vaccine to infants? Answer: Hepatitis B is a rare, mainly blood-transmitted dis-
ease. In 1996, only 54 cases of the disease were reported to the CDC in the 0-1 age
group. There were 3.9 million births that year, so the observed incidence of hepati-
tis B in the 0-1 age group was just 0.001%. In the Vaccine Adverse Event Reporting
System (VAERS), there were 1,080 total reports of adverse reactions from Hepati-
tis B vaccine in 1996 in the 0-1 age group, with 47 deaths reported. Total VAERS
Hepatitis B reports for the 0-1 age group outnumber reported cases of the disease
20 to 1. Question: Why don’t they just screen the mother to see if she is infected
with Hepatitis B (since that’s about the only way a baby is likely to get the disease),
instead of vaccinating all infants? Answer: Selling vaccines is extremely profitable
and the process of mandating vaccines is fraught with conflicts of interest between
vaccine manufacturers, the ACIP and the American Academy of Pediatrics. The
business model of having the government mandate everyone must buy your prod-
uct is a monopolist’s delight. Question: What studies are being done on the data
from the FDA’s Vaccine Adverse Event Reporting System (VAERS)? Answer: Ab-
solutely nothing. The 25,000 reports are going into a drawer and being forgotten.
How many reports are enough to show a drug or vaccine is dangerous – 2,500?
25,000? 250,000? Chen of the CDC and Ellenberg of the FDA monitor this data,
write reports and deliver speeches about how VAERS Hepatitis B adverse reaction
reports show nothing out of the ordinary and show "the relative safety of HB vaccine
when given to neonates and infants." VAERS shows nothing of the kind. TAKE A
LOOK AT THE VAERS DATA YOURSELF. The health authorities continue to negli-
gently downplay the steady stream of serious adverse reactions to this vaccine and
more infants and adults continue to die and suffer central nervous system and liver
damage after HB vaccination. Question: Why do the CDC, ACIP and Merck say
that there are 140,000-320,000 new infections/yr (70,000-160,000 symptomatic infec-
tions/yr) when their own CDC data shows only 10,000 reported cases year? Answer:
They are passing off estimated, hypothetical numbers as actual cases. This is statis-
tical fraud. In the financial world such mis-representation would lead to criminal
charges. If a company inflated its earnings or revenues by 300% (as the CDC does
hepatitis B disease statistics) and foisted those figures off as official data (and not
some back-of-the-envelope guess-timate) – that company would be investigated by
the SEC and sued by shareholders. Why doesn’t that happen in the medical world?
There’s no regulator to keep the CDC honest. They do not say those figures are
hypothetical estimates, they misrepresent the data. Go try to audit those 320,000
supposed new infections/yr. You will not find them. The whole exercise is designed
to increase public hysteria about the risk of a low-risk disease so the CDC can ex-
tend it’s pervasive influence and Merck can increase it’s $900 million/year vaccine
revenues. Question: What process does the Center for Disease Control employ to
make a vaccine recommendation? I attended the February Advisory Committee on
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Immunization Practices (ACIP) meeting in Atlanta and was absolutely appalled. Ev-
ery vote by the Committee on new vaccine mandates was unanimous (except for one
dissenting vote on Rotavirus vaccine for premature infants). There was hardly any
discussion of adverse reactions, the ACIP simply rubber-stamped every proposal on
the agenda. I call it Vaccination Without Representation. In one instance, the ACIP
passed a recommendation for Rotavirus vaccine for premature infants even though
no scientific studies had been done showing it was medically safe. Dr. Modlin,
(Chairman of the ACIP), said in a pro-Hepatitis B vaccine debate in New Hamp-
shire "How do we determine whether something is scientifically valid or not? ... 1)
Is the theory biologically plausible? 2) Has it been tested by appropriate methods?
3) Is the study well concluded? 4) Are the results statistically sound?" But at the
February ACIP meeting, when it came time for the ACIP to rubber-stamp approval
of Rotavirus vaccine for premature infants, here are Modlin’s quotes from the of-
ficial transcript: "... available data are insufficient to fully establish the safety and
efficacy of rotavirus vaccine in premature infants ... there is a section under Adverse
Events that details what little information there actually are with respect to prema-
ture infants ... To my knowledge we don’t have data from a clinical trial specifically
... Some bit of information from Seattle, as I recall, that had suggested there was a
slight increase in relative risk for hospitalization for premature infants ... Obviously
a situation where we have to make a judgment in the absence of data, and with a
vaccine that has not yet been tested in the group ..." (ACIP transcript, pages 102-112)
Modlin then held a vote and the recommendation for premature infants passed nine
to one – Modlin voted yes, Dr. Glode against. This is a clear example of how the
medical bureaucracy (led by the CDC and ACIP), is recommending vaccines with-
out scientific evidence that those vaccines are safe in a broad sample of racially and
genetically diverse infants. What Should Be Done? This Committee should investi-
gate the 1991 ACIP recommendation establishing universal hepatitis B vaccination
of newborn babies in the hospital – and if (as with the Rotavirus vaccine example
above) no studies were done to prove this was safe in a broad sample of racially
and genetically diverse babies less than 48 hours old before they established that
recommendation, then the CDC has been experimenting on babies like guinea pigs
and this Committee should suspend that universal immunization policy. I studied
statistics at the University Of California at Berkeley and went on to develop sophis-
ticated proprietary risk/reward statistical models at Salomon Brothers from 1986-91
– and in my subsequent, ongoing business provide statistical economic and finan-
cial forecasts to mutual funds, investment banks, pension funds and hedge funds.
I studied VAERS Hepatitis B vaccine data obtained by the National Vaccine Infor-
mation Center (NVIC) under the Freedom of Information Act. The data has some
flaws (incomplete fields, some multiple reports) but any qualified, impartial quan-
titative analyst or statistician not affiliated with Merck, Smithkline, the CDC, the
FDA or the AAP who examines these reports will find a clear and undeniable pat-
tern of central nervous system (CNS) and liver disease striking thousands of people
within 0-4 days after vaccination with Hepatitis B vaccine. These reports have been
ignored, explained away, or considered "acceptable" by the FDA, CDC and drug
companies. This Committee should launch an investigation of the VAERS Hepatitis
B data by a team of independent scientists not beholden to vaccine manufacturers
or the FDA/CDC bureaucracy. The following is intended to be a starting point for
such an investigation. This does not profess to be a complete, exhaustive analysis –
simply an overview, highlighting aspects of the data that may not previously have
been brought to your attention. The total 24,775 VAERS Hepatitis B reports from
July 1990 to October 31, 1998 show 439 deaths and 9673 serious reactions involving
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emergency room visits, hospitalization, disablement or death. Therefore, more than
one third of total reports were serious events. 17,497 of those total reports were for
Hepatitis B vaccine only, the remainder were vaccine cocktails where hepatitis B was
administered along with DPT, HIB, IPV, OPV, etc. The Hepatitis-B-vaccine-only re-
ports show a shocking cluster of reactions in females starting in their teenage years
(the male/female reporting ratio is balanced before age 16). For ages 16-55, 77% of
VAERS reports are women – more than three times as many women as men are re-
porting adverse reactions to Hepatitis B vaccine. The median onset of adverse event
after vaccination is one day, 70% of reactions happen within four days of vaccina-
tion. Independent scientists should investigate why females are more disposed to
have adverse reactions to Hepatitis B vaccine and/or report them to VAERS. One
possible explanation is that nurses have to take this vaccine for their jobs and are
thus more exposed than most adults to Hepatitis B vaccine adverse reactions. Rather
than dismiss that factor as an "over-reporting bias" as Dr. Chen of the CDC did at the
February ACIP meeting, perhaps investigators might consider that nurses are alert
health care workers and ought to be listened to with regard to the dangers of ad-
verse events with any vaccine (rather than ignored). Personal case studies reported
to the author have showed many teenage girls getting severe, debilitating adverse
reactions to Hepatitis B vaccine, having nothing to do with nursing. Do women
have a greater vulnerability to auto-immune reactions to Hepatitis B vaccine? Is the
government discriminating against women by administering this vaccine without
regard for genetic risk of CNS and liver disease? Those are questions that indepen-
dent scientists should investigate. A second area of concern is the VAERS reports
involving Hepatitis B vaccine administered with other vaccines (vaccine cocktails).
Health officials are fond of dismissing those reports as being attributable to Hepatitis
B vaccine, because of the multiple other antigens present (almost as if they wanted to
cloak Hepatitis B vaccine reactions from scrutiny). Let’s avoid that controversy and
focus on the extremely disturbing VAERS data of Hepatitis B vaccine with other vac-
cines. These reports amount to only one third of total reports (7,275), but account for
two thirds of total deaths (291). The median onset of those deaths was 2 days after
vaccination – displaying a clear temporal association. The median age of death was
0.5 years in this group. 50% of all Hepatitis-B-vaccine-cocktail reports were serious
(died, emergency room, hospitalized, disabled). I grouped convulsive reactions to-
gether from the Hep-B-vaccine-cocktail data and found a deeply disturbing pattern.
These were anything labeled convulsions, seizures or tremors in the VAERS Hep-B-
cocktail data. Of the 1189 such reports, fully 80% (950) were serious (died, ER, hos-
pitalized, disabled) median age 0.5 years, median onset after vaccination 0 days (less
than one day). Someone should do follow-up and find out what happened to those
poor infants who suffered severe convulsions after a Hepatitis B-multi-vaccine cock-
tail. In the personal reports I’ve taken of similar adverse reactions, the children were
left brain-damaged and developmentally disabled. Looking beyond the debate over
whether VAERS reports of vaccine cocktails can be attributed to Hepatitis B, the data
strongly suggests combining multiple vaccines may be convenient and profitable for
pediatricians – but fatal or debilitating for infants. Where are the scientific studies
showing Hepatitis B vaccine is safe to administer with DPT, HIB, IPV, OPV, etc.?
Did anyone doing cost/benefit analysis for those studies include data showing the
higher mortality and serious reactions present in the VAERS data? Why not? Is there
an identifiable genetic marker in those who suffered convulsive reactions to screen
out those vulnerable in the future? These are all matters for independent scientists
to audit. Another area that leaps out of the VAERS database is something I dubbed
arthritic reactions. These are joint pains, tingling, numbness, aching, fatigue, etc. I
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found 2,400 of those reports in just a quick survey of the first reporting column of
VAERS (Hepatitis B vaccine only). Almost one half of those are serious, involving
an ER visit, hospitalization, death or disablement. These are the type of adverse re-
actions reported by many adults who are forced to take the Hepatitis B vaccine for
their jobs. In the reports of such adverse reactions I’ve taken, the symptoms do not
go away, most patients complain it gets worse over time. Scientists not corrupted
by drug company or CDC/FDA institutional bias should examine the thousands of
VAERS Hepatitis B arthritic reaction reports and develop a diagnosis of their Hep-
atitis B vaccine-related illness. Anyone who doubts if Hepatitis B vaccine adverse
reactions exist should sit down and read the symptoms and text comments of a ran-
dom selection of VAERS reports. When one does so, they will find a similar but
wide-ranging list of CNS and liver reactions that occur within days of vaccination.
The Merck package insert claims "Injection site reactions and systemic complaints
were reported following 17% and 15% on the injections, respectively." The standard
rule of thumb is only about 10% of reactions are reported to VAERS. So the actual
number and full horror of the Hepatitis B vaccine reaction story is potentially much
larger than even VAERS suggests. A. Wow. Thank you. Q. Can you give me some
information on effects of Hepatitis B vaccine on children? My grandson had the first
shot when he was only hours old and the second one about a month later. He has
had several seizures since and his skin breaks out in a red itchy rash. He has been
seizure-free for the last two years but still gets a bad rash. He’ll be four this month.
Thank you. A. We have received numerous notices from parents reporting serious
reactions following the Hepatitis b vaccine, and after other shots as well. How do
you know the hepatitis vaccine, and not the others, is causing the reactions? The
DPT vaccine often causes seizures. Is your son or daughter continuing this dam-
aging vaccine regimen? For extensive information on this vaccine – and the other
vaccines as well – we recommend the Vaccine Safety Manual. Q. My son, who is in
the 7th grade is due to have his Hepatitis shots. I am seriously considering having
him exempted from this because he has a brother and a sister with juvenile diabetes
(type 1). Do you have any information on autoimmune diseases and vaccines? I
read an article in an ALIVE magazine that told of a study that revealed an outbreak
of type 1 diabetes following Hepatitis vaccination. Please help, I have to decide
soon. A. We receive many stories detailing problems with the Hepatitis B vaccine.
We recommend that you research this topic further before consenting. Many people
exempt their children from the shots; you have that legal right. Thinktwice/New
Atlantean Press offers Vaccine Books and State Laws. You may benefit from some
of these resources. Q. Hello. I am writing because I am quite concerned about my
18 year old sister who has been getting grand mal seizures for three years now, ever
since she was vaccinated against Hepatitis b. She got her first seizure the day of
the vaccination and is now taking Tegretol. However, she has recently been com-
plaining of even more annoying symptoms, one of them being that she is constantly
seeing flashing lights and dark spots, which make it very difficult for her to read
and concentrate on other things. The doctor she just saw said that the seizures could
be atrophying her occipital lobe, and that seizure activity could even be spreading
to the temporal lobe, which could start to affect her intelligence. He also said that
since the MRI he just saw was not too clear, he could not tell whether the small size
of the occipital lobe was caused by atrophy or fluid in the brain, and postulated that
she could even have viral encephalitis. What do you think about this? Is it possible
to get viral encephalitis from a Hepatitis B vaccine, and if so what is one supposed
to do to treat it, or prevent the seizures from getting worse? Please respond as soon
as possible. Thank you very much. A. I am sorry to hear about your story. "Viral
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encephalitis" is a term that we often hear. It seems to be the preferred diagnosis for
several ailments that begin immediately following the administration of a damaging
vaccine. We are not health practitioners and therefore are unfamiliar with the best
treatments for your sister’s condition. However, our website provides the names of
some organizations that may be able to alleviate or reverse vaccine damage. Your
sister should be sure to call 1-800-822-7967 to file a report with the Vaccine Adverse
Event Reporting System (VAERS) on this incident. I’m sorry that we cannot be more
helpful. Best wishes in your efforts to find a beneficial treatment. Q. I’m writing
this letter to ask if you could tell me what might have happened to my 11 year old
daughter when she received her second Hepatitis b shot. After the nurse injected
the shot into her arm she got up and almost tripped into the next examination room
across the hall and fell flat to the ground. I went to pick her up not knowing what
had happened, and when I lifted her up she was lifeless, and then her body started
to shake. It was very frightening. The nurse and doctor came over to her and she
started to cry. She had passed out, and when she hit the floor her chin was bleeding
and she had to get six stitches. The doctor seems to think that she just passed out,
but I am concerned about why she shook the way she did! She seems okay now,
but I am scared to death to get her third shot. Can you please tell me your opinion
or let me know if you ever heard of a reaction to the Hepatitis B shot? Thank you.
I’ll be waiting for your reply. A. Have we ever heard of a reaction to the Hepatitis
b shot? We receive email responses just like yours regularly. Many of the vaccines
are causing damage to our children, yet the medical establishment continues to live
in a deep state of denial. I hope you are now prepared to investigate this problem
further and take the necessary steps to protect your daughter from this madness.
Also, report this incident to VAERS since your doctor probably did not, even though
he is required to report it by law. Call: 1-800-822-7967. Q. I talked to a Dr. Bonnie
Dunbar who is a professor of Molecular Biology at Baylor College of Medicine. Her
brother, who is also a PhD, had an adverse reaction to the Hepatitis b vaccine and is
now bedridden. I am a registered nurse who had a reaction to the same vaccine. My
life has also been totally altered by this, but fortunately I am not bedridden. Mine
was an autoimmune reaction. I was 44 years old when it happened. Do you know if
anything is being done about this problem? I know several other nurses across the
country and a doctor in Hawaii that have Lupus or Multiple Sclerosis after taking
the same type recombinant vaccine. A. I am sorry to hear of the problems you men-
tion. However, the stories are common; we hear of people being damaged by the
Hepatitis B vaccine (and others as well) on a regular basis, yet authorities continue
to deny the extent of the problem. Be sure to contact VAERS to file a report of the in-
cident. Q. Can you possibly guide me in the right direction. I was a registered nurse
until I had an autoimmune reaction to Hepatitis B vaccine. I am now disabled and
would like to become more familiar with other cases like mine. My worker’s com-
pensation case is still pending, and I would like to review similar cases but don’t
know where to look for them. I believe we are ready to either settle the case or go to
hearing shortly. Thank you for any help you can give me. A. Try contacting Michael
Belkin with the National Vaccine Information Center. Their contact information is
listed on our website under support organizations. Good luck. Q. I am an American
working in Pakistan with the United Nations. The 17 year old daughter of one of
my staff has experienced a severe reaction to Hepatitis b vaccine. Can you advise on
institutions, groups, or individuals with special knowledge or experience relevant
to such a case. Thank you. A. Your experience is one that we hear of quite often.
You might try contacting Dr. Viera Scheibner in Australia. She is knowledgeable
about this problem. Fax: 61-24-787-8988. Q. Dear sirs, it seems strange writing to
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unknown people on the other side of the world in search of an answer to my prob-
lem. Maybe you will be able to help me. I am 50 years of age. In 1989 I was given
vaccination against Hepatitis B by my employers (Engerix B). The day after vaccina-
tion I was very ill – pains in all parts of my body. This illness never fully went away.
I have been attending doctors ever since, with constant infection, severe headaches,
fatigue, insomnia, loss of libido. There is no doubt that these symptoms began with
the vaccination. My GP at the time said I was suffering the initial reaction to the
first dose of Hepatitis vaccine. I have been hospitalised on 3 different occasions for
tests. Doctors do not appear to want to look at the possibility that the vaccine was
related to my illness. I can find no one that will look at my problem from this an-
gle. For nine years I have been ill, and for the last year I have been unfit for work,
or for that matter any activity . My quality of life is destroyed and there does not
seem to be any way of getting better. I am certain if I found a doctor to look at my
illness from the vaccine side there would at least be a chance of recovery. Can you
help? Point me towards a doctor, specialist, consultant in this part of the world who
could examine my problem for me? A. I am sorry to hear of your plight. We receive
many letters similar to yours. France recently suspended use of this vaccine due to
its association with Multiple Sclerosis. Viera Scheibner in Australia is an expert. She
may be able to help. The National Vaccine Information Center (visit their website)
recently published an excellent booklet on the Hepatitis B vaccine. I recommend it.
They may also know someone in your area to help. You may also wish to contact
some of the individuals and organizations listed on our site. Many claim some de-
gree of success reversing vaccine damage. Good luck. Q. Help! when I took my
five-week-old daughter in for her check-up, the doctor made me feel really guilty
about not having her vaccinated for Hepatitis B. So, wanting to be a good parent, I
agreed to have her get the vaccine. Now, I am terrified that it is going to hurt her!
My grandmother had rhreumatoid arthritis and diabetes. My mother has diabetes
also. I am afraid that this vaccine will trigger this in my daughter. I couldn’t figure
out why in the world a baby would need such a vaccine. Usually a person develops
Hepatitis B from sharing needles or from unprotected sex. So a baby would not be
in danger unless the parents were infected, which we are not. My main concern and
question is that I don’t want to give her the remaining two shots. I want to know,
if she doesn’t get the other two shots, if that could hurt her. What would getting
only one shot do to her? Could that affect her immune system in some weird way?
Please respond soon! Her second shot is coming up and I don’t know what to do.
A. If you believe the vaccine is toxic or potentially dangerous, then I don’t see how
continuing to inject your daughter with it can be beneficial. You are not required
by law to vaccinate your daughter, nor to listen to doctors’ coercive speeches and
intimidation tactics. Good luck with your decisions. Q. My chiropractor showed me
a TV spot which highlighted the correlation between Hepatitis B vaccine in children
and multiple sclerosis. The research was out of Baylor University. The TV station got
such a huge response that they aired the same spot nightly for two weeks. Do you
have any additional information? A. On January 22, 1999, "20/20" did an expose on
the Hepatitis B vaccine. You may be able to acquire a transcript or video of the show.
Q. Our 6 year old son became ill after his 1st dose of Hepatitis B vaccine in August
of 1997, and had a fever of 103 degrees for 5 days. After his second dose he had a
fever that did not go away. Three months later he was diagnosed with Rheumatic
fever. One month later his blood counts dropped and he was rediagnosed with
A.L.L. leukemia. Has A.L.L. ever been linked with Hepatitis B vaccinations? If so,
can you offer suggestions on what can be done? Thanks for your help. A. The Hep-
atitis B vaccine is causing numerous serious reactions throughout the world. The TV
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show "20/20" did an expose’ on this vaccine. France suspended use of this vaccine
because of its association with multiple sclerosis. Yet, USA doctors and the U.S. gov-
ernment continue to deny the problem, and children continue to become damaged
as a result. Be sure to report this reaction to the Vaccine Adverse Event Reporting
System: 1-800-822-7967. Best wishes. Q. I am a mother of 3 boys, 6, 4, and almost
7 months, but the problem with my family is, we no longer have our 7 month old
baby. We lost our dear son. And to make matters worse, he passed away 5 days after
receiving just one shot – the HEPATITIS B SHOT! He was born healthy, ate well, was
processing well, went for his check up like both of my other children. (The doctor
commented how well he was doing, and how healthy he was.) The doctor asked
me if I would like to give him the one shot now and the others two weeks later. IF I
WOULD HAVE ONLY KNOWN!!!!!! I thought what I was doing was the right thing
for my child, and even better than having him get all at one time, not knowing at
the time that I would lose him 5 days later. From the day he passed away, I believed
it was the shot. I could not see anything else wrong with him. My mind will never
be at peace. If I had only known what vaccines can do, and have done, I may have
reconsidered, so I thank you for putting out so much information on this. I didn’t
know at the time what may have happened, but I will do what I have to do to save
another life. THANK YOU! (Our son’s life: July 7th 1998 to August 30th 1998.) A. I
am sorry to hear your story. The Hepatitis B vaccine is damaging and killing many
babies, yet authorities continue to deny this. Best wishes on your grief and healing.
Thanks for sharing your story and supporting our efforts to inform other parents.
Q. Dear thinktwice, I am writing to you about my experience with the Hepatitis B
vaccine. I am from Russia, where they do not have Hepatitis B vaccines. When I
came to America, I was "required" to have the vaccine in order to attend school or
summer camps. So I received it at the age of 14. I had developed optic neuritis and
by my 15th birthday, I had become blind. Not only was this a complete shock, but
it was very painful since my optic nerve had swollen so much. To make matters
worse, I was diagnosed with Multiple Sclerosis. The medical community is quick to
deny any relations of my MS to the vaccines. But both sides of my family are very
healthy. There is not a single case of MS or any neurological illnesses in my family.
We also never have had diabetes, cancer or heart diseases. My advice to all parents
is PROTECT PROTECT PROTECT your children from vaccines, especially Hepatitis
B. To those who are struggling with the outcomes of vaccines, all I can tell you is that
there is hope and our merciful and just God hears you. A. Thanks for sharing your
story. We’ll post it for others to read.

B:5

This week, the World Health Organization kicks off World Immunization Week "to
promote the use of vaccines to protect people of all ages against disease." In the
U.S., overall vaccination compliance remains high for many childhood immuniza-
tions, with at least 90 percent of children getting the recommended vaccinations on
time for measles/mumps/rubella, polio and chickenpox, according to a 2015 report
from the U.S. Centers for Disease Control and Prevention. However, the CDC found
other vaccination rates fell below its target for what’s known as herd immunity, or a
population’s resistance to the spread of a disease that results when a high percent-
age of individuals are immune. This included below than ideal vaccination rates
for diphtheria, pertussis, and tetanus (80 percent), hepatitis B (89 percent), and the
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gastrointestinal disease rotavirus (68 percent). In recent years, outbreaks of vaccine-
preventable diseases like measles or pertussis have made headlines, revealing how
pockets of unvaccinated or undervaccinated people may still present a problem. The
American Academy of Pediatrics (AAP) has been documenting outbreaks – here’s a
look at some past and current outbreaks, and how health officials are responding. In
the last year, there has been a huge upswing in the number of mumps cases in the
U.S. In 2016, there were multiple outbreaks of the mumps resulting in 5,748 total re-
ported cases in the U.S. Comparatively, there were just 229 cases in 2015. Washington
state has had 771 mumps cases since the start of an outbreak last October. Earlier this
month, Texas reported an outbreak of mumps that infected 221, the highest number
since 1994, when 234 cases were reported, according to the Texas Department of State
Health Services. Dr. William Schaffner, an infectious disease expert at Vanderbilt
University Medical Center, said in an earlier interview that the recent mumps out-
breaks appear to be occurring in populations with high vaccination rates. "Although
people are vaccinated, after about 15 years, there is some waning of immunity and
if you get a strong exposure that exposure can overcome that diminished protection
and you’ll get a case of mumps," said Schaffner. The CDC has confirmed that its Ad-
visory Committee on Immunization Practices (ACIP) is reviewing vaccinations for
mumps and considering recommending a booster shot during an outbreak. There
have been multiple measles outbreaks in recent years that have infected hundreds in
Ohio, California and Minnesota, according to the AAP. On Monday, the Minnesota
Department of Health reported at least 20 children under the age of 5 have been
infected with the virus. Currently, 16 of these children have been confirmed to be
unvaccinated against the virus. Once a measles outbreak starts in an area with low
vaccinations, it can be difficult to control, according to the CDC. Measles is one of
the most infectious viruses in existence. It will infect 90 percent of susceptible people
if they are exposed. The airborne virus can also remain in the air for hours, infect-
ing people if they are in the same vicinity as someone who is ill, according to the
CDC. The measles virus was declared eradicated from the U.S. in 2000 and reached
an all-time low with just 37 cases in 2004. Whooping cough or pertussis has been
significantly reduced by vaccines but continues to occur, since the vaccine’s effec-
tiveness decreases over time. Approximately four years after getting a vaccine for
whooping cough, just three or four out of 10 people are protected against the virus,
according to the CDC. The CDC reports that there are between 10,000 to 40,000 cases
of pertussis every year and up to 20 deaths. In California, a massive outbreak of per-
tussis infected 9,934 in 2014. Just two years earlier, Washington state reported 2,530
cases, according to the AAP. There has been some good news on the vaccination
front. This month, California reported that the vaccination rate for kindergarteners
had hit "a new high," rising from 93 to 96 percent after the state government made
it tougher for parents to opt out of vaccination compliance. Art Caplan, head of the
Division of Medical Ethics at NYU School of Medicine at the Langone Medical Cen-
ter, said the state of vaccination success in the U.S. is "mixed" but that California has
been a bright spot. "They’ve done an amazing job and one that might inspire other
states in getting better reduction in the measles," Caplan said, who co-authored the
book "Vaccination Ethics and Policy." In Marin County, where much of the pertus-
sis outbreak had spread in 2014, the vaccination rate has climbed dramatically from
77.9 percent of kindergarteners being in compliance to 93.2 percent today.
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1 Introduction

Argument recognition is a task that touches on the fields of philosophy, linguistics, psychology and com-
puter science. It aims at establishing argumentation models and methods to identify arguments in written
texts. This task finds multiple applications in information retrieval platforms, automated assessment
tools, writing assistance tools, etc.

Traditionally, an argument is composed at least of two components: a claim and a premise (Palau and
Moens, 2009; Peldszus and Stede, 2013). Premises are the reasons provided to persuade the audience
into accepting the truthfulness of a refutable statement: the claim (Britt and Larson, 2003). The claim
itself, often called conclusion (Palau and Moens, 2009), is a controversial proposition.

By annotating the vaccination corpus with claims we aim at identifying the main stances, opinions,
and attitude of sources in relation to the vaccination debate. It is not our goal to apply strict argumentation
models, among other reasons because the Vaccination Corpus is an heterogeneous collection of texts of
different nature, not necessarily argumentative. This is why we do not adopt a strict definition of claim.
Our aim is to annotate all claim-like statements. Since premises are frequently claim-like statements
and express the stance of the author, we do not exclude them from the annotation task. Thus, the our
goal is to annotate all claim-like statements, regardless of whether they act as claims or premises in the
argumentation structure.

These guidelines are structured as follows. Section 2 presents the steps to take in order to carry out
the task. Section 3 contains helpful information on how to identify claims. It includes definitions and
common linguistic indicators associated to claims. It describes the different kinds of claims that can
be found in the corpus, as well as what sections of text do not qualify as a claim. Section 5 contains
examples of text annotated with claims.

2 Overview of the annotation process

The annotation task consists of annotating three markables, <CLAIM>, <SOURCE OF CLAIM>, and a
link between <CLAIM> and <SOURCE OF CLAIM>, namely <HAS SOURCE>.

<CLAIM> will be used to mark claim-like statements. Most documents will contain more than one
claim, although some files might not contain any claims.

<SOURCE OF CLAIM> will be used to mark sources different than the author if they introduce a
claim. It is not necessary to mark all the sources, only those that introduce a claim.

<HAS SOURCE> is a relation used to link a <CLAIM> with its <SOURCE OF CLAIM> when the
<SOURCE OF CLAIM> is different than the author of the text. The direction of the relation is from
<CLAIM> to <SOURCE OF CLAIM>.

• Annotators should first read the whole document.
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• Then they should identify the main claims made by the author or by sources introduced by the
author.

• For those claims whose source is not the author, annotators should label the explicit source as
<SOURCE OF CLAIM> and create the relation between <CLAIM> and <SOURCE OF CLAIM>.

The following sections provide details on how to identify claims in text.

3 Identifying claims

3.1 Unit of annotation

Annotation will be carried out at the token-level. Annotators should cover as many tokens as they believe
belong to the claim. Ending punctuation should not be included in the annotation. Titles and subtitles
shall also be annotated if they contain claims. Example 1 presents a claim spanning over two tokens
(marked in bold). Example 2 shows a claim spanning over a whole sentence.

Claims can span over multiple clauses. It is often the case that a claim is introduced by a conditional
statement expressing a hypothetical situation. The claim would then be the consequence of the hypothet-
ical statement. Since the hypothetical statement contains information that is essential to the understating
of the claim, it should be included in the section of text tagged as <CLAIM>. An example of this is given
in 3.

1. Please, stop vaccinating!

2. MSM outlets are fear mongering the public into getting the MMR shot which they claim will
protect you from the disease.

3. If reported cases are not eequired to be lab-confirmed, the this scientist’s dicovery would
lead us to believe that there has been gross over-reporting of measles cases.

3.2 Definition

The claim is the central component of an argument. Claims are sections of text that express the stance of
the author. Sometimes, claims are introduced by an explicit source in the text (different from the author).
Since they are opinionated statements with respect to the topic, claims are often introduced by stance
expressions, such as “In my opinion”, “I think that”, etc (Stab and Gurevych, 2014). A list of claim
indicators is provided in Appendix A. An example follows:

4. In my opinion children should not be vaccinated.

5. Researchers claim that vaccines are safe and beneficial.

Habernal (2014) provide several definitions of claim from different studies on argumentation. Freeley
and Steinberg (2013) wrote that a claim is “the conclusion we seek to establish by out arguments”. From
Toulmin et al. (1984) the definition of claim is “assertion put forward publicly for general acceptance.”
Schiappa and Nordin (2013) give the following definition: “Assertion (which has to be supported), you
want to be accepted by some audience, and therefore, you have to make it public.”

In some cases, the stance of the author is not expressed explicitly in the text; those will be instances
of implicit claims. Implicit claims are out of the scope of this exploration, thus they will not have to be
annotated.
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3.3 Types of claims

The term “claim” is an overarching expression that includes different types of stance-expressing state-
ments. From the work of Habernal (2014), three types of claims can be drawn: fact claims, value claims,
and policy claims , which are elaborated below. More types of claims have been added in order to aid the
annotation process. However, annotators are not required to indicate the type of claim.

3.3.1 Fact claims

Fact claims are assertions that indicate whether something is (or was, or will be) true or false according
to a source. An example of a fact claim is provided below. If annotators do not agree with the author’s
statement and do not see it as a ”fact”, the statement still qualifies as a fact claim. Indeed, fact claims are
not “things that everyone accepts as a fact” (Habernal, 2014); they are comments presented as “facts” by
the author.

6. Global warming does not exist.

3.3.2 Value claims

Another type of claim are value claims. They are propositions in which the author evaluates something.
An example of a value claim is provided below. They are often a dispute about ethics, justice, meaning,
or aesthetics.

7. Vaccination is good.

3.3.3 Policy claims

A further type of claim is called policy claims. Through policy claims authors advocate for a certain
course of action. These can be about external issues, such as national and political topics, or internal
ones, such as personal health choices. Imperative constructions such as “Go to school!” qualify as
policy claims, thus they should be marked as claims.

8. You should not vaccinate your children.

3.3.4 Prediction claims

A type of claim that can often be found in the Vaccination Corpus is the one characterized by forecasts
about the effect of vaccines. This type of claim can be referred to as prediction claim. These claims
express strongly the stance of the author in regards to the topic of vaccination because they provide a
prediction of the impact of vaccination (or lack thereof) on the population. Therefore, according to the
polarity and the subject of the forecast, the reader can understand the stance of the author.

9. The vaccine will be highly successful.

3.3.5 Pathos dimension

In user-generated Web data, it is common to find authors that appeal to the readers’ emotions in order
to strengthen their argument. Claims that aim at having impact on the receiver’s cognition through
appealing to emotions are said to belong to the pathos dimension (Micheli, 2008). Statements containing
sarcasm, figurative language, fallacies, and exaggerations are part of this dimension (Habernal, 2014). An
example of a claim in the pathos dimension is provided below. Although it depends on the interpretation
of the reader whether this statement contains an exaggeration or not, it is clearly meant to appeal to
emotions. Claims in the pathos dimension should me marked as claims.

10. Vaccinating children is a form of child abuse.
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3.3.6 Premise claims

In order to support their claims, authors may give a reason or a justification. These often have similar
characteristics to value claims, as they include evaluative language. In some cases, they share similarities
with fact claims, as they can be presented with the aim of informing the public about the topic. In the
literature claims and premises are generally separated, however premises often express the stance of the
author as well as claims. Since the aim of this project is to identify the author’s stance about the topic, this
distinction is not useful. When the author or other sources provide a justification containing evaluative
language or revealing the intention to persuade the audience, this qualifies as a premise claim and should
be marked as <CLAIM>. They are often introduced by connectors such as “since”,“because”, “assuming
that”, etc. The connectors should not be annotated as part of the claim. An example of premise claim is
given in the first clause of Example 11. It is also common to find premise claims that are not introduced
by an indicator, like in the first clause of Example 12.

11. Since vaccines contain toxic substances <CLAIM>, parents should not vaccinate their chil-
dren <CLAIM>.

12. Vaccines contain toxic substances <CLAIM>. Parents should not vaccinate their children
<CLAIM>.

4 Identifying sources

Authors may introduce claims made by authority figures, experts, organizations, etc. to help convey
his/her stance. These claims should be linked to the source they are attributable to. An example of this
type of claim is given in 13. In this case, the source is “experts” and the claim is “side effects associated
to vaccinations are very rare”.

Occasionally, authors introduce claims made by other authors that support a view different from the
author’s. In fact, presenting counter claims and then disproving them is a common rhetorical technique.
Counter claims, since they are claim-like, should also be annotated with <CLAIM> and should, of course,
be related to the attributable source if present.

4.1 Span of sources

As mentioned above, when claims are introduced by a source different from the author, the latter should
be marked as <SOURCE OF CLAIM> and linked to the appropriate claim. A source is an animate or
inanimate agent that signals an ownership relation with the premise (VUA Perspectives Group, 2017).
The span of the <SOURCE OF CLAIM> tag, should correspond to the maximal Noun Phrase realizing
the source. Sources can, therefore, be people, organizations, newspapers, studies, etc. Sources can even
be references cited by the author when reporting the claim, like in 14 where the source is “[5]”.

4.2 Distance from claims

Furthermore, it is also possible to find sources that are far away in text from the claim attributable to
them, like in 15. These should be annotated and linked to the claim as well.

4.3 Explicitness of sources

If the text provides both an explicit source, such as “The world Health Organization” and a reference for
the claim, such as “[4]”, the annotator should prefer the explicit source, as it provides more information
about the entity being cited. An example of this is given in 16.
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4.4 Multiple mentions of the same source

It is common to find multiple mentions of the same source. For example, the author might cite “Dr.
Smith” and afterwards refer to the same person by citing simply “Smith”. The annotator should mark as
<SOURCE OF CLAIM> the source which is closest to the claim. A concrete example of this is given in
17. Here, the <SOURCE OF CLAIM> is the relative pronouns “who” and not “ the people”, even though
they refer to the same group of individuals, because the pronouns is the closest to the claim.

13. Experts <SOURCE OF CLAIM> say that side effects associated to vaccinations are very rare
<CLAIM>.

14. High population immunity secondary to high measles vaccination coverage has maintained
measles elimination in the United States since declaration of elimination in 2000 <CLAIM>
[5]. <SOURCE OF CLAIM>

15. The National Vaccine Information Center has published an important document <SOURCE OF CLAIM>
relevant to this topic titled “The Emerging Risks of Live Virus & Virus Vectored Vaccines: Vac-
cine Strain Virus Infection, Shedding & Transmission.” Pages 34-36 in the section on “Measles,
Mumps, Rubella Viruses and Live Attenuated Measles, Mumps, Rubella Viruses” discuss evidence
that the MMR vaccine can lead to measles infection and transmission.” <CLAIM>

16. According to the World Health Organization (WHO) <SOURCE OF CLAIM>, vaccines are
safe and effective <CLAIM> [4].

17. I wrote this letter as response to the people who <SOURCE OF CLAIM> say that vaccines are
ok<CLAIM>.

4.5 What is not a claim

In an attempt to simplify the annotation task, annotators are provided with examples of argumentation
components that should not be marked as claims.

4.5.1 Questions and rhetorical questions

Although rhetorical questions are often asked by the author in order to appeal the reader to agree with
his/her view, questions and rhetorical questions generally do not qualify as claims. An example of this is
given below.

18. Why wouldn’t you want you child to be protected from dangerous diseases?

4.5.2 Backing

Authors often give evidence that is meant to validate their claims; this is called backing (Habernal, 2014).
Backing is often expressed in statements aimed at establishing credibility where the author asserts his/her
expertise in the field. An example of backing is given below.

19. I am a nurse.

4.5.3 Common ground

In some cases, authors present self-evident facts and accepted truths to establish common ground (Al Khatib
et al., 2016). An example of common ground is given below. Common ground does not qualify as claim
as it does not convey the author’s stance.

20. Measles can spread by airborne transmission.

5



4.5.4 Testimony

Authors often cite statements made by an expert, a witness, or other authority figures in order to support
their argument (Al Khatib et al., 2016). When these statements contain established truths, self evident
facts, or verifiable assertions, they qualify as testimony and should not be marked as <CLAIM>. These
are usually characterized by neutral language. An example of testimony is provided in 21.

21. The CDC claims to have tracked 644 cases of measles in 2014.

4.5.5 Statistics

Authors might also cite the results of quantitative studies in order to support their claims (Al Khatib
et al., 2016). These results qualify as statistical evidence, not as claims.

22. 80% of vaccinated children experience serious side effects.

4.5.6 Anecdote

Another common choice made by authors in order to support their argument is to include anecdotes.
Anecdotes can often be considered as belonging to the pathos dimension. Personal experiences, concrete
examples, and specific events (Al Khatib et al., 2016) usually do not fall under the category of ”claim”.

23. I experienced hearing loss after being given the MMR vaccine.

5 Examples

To facilitate the annotation process, some examples of annotated text are given in this section. Claims ans
sources are marked in bold and should be the only annotated sections in the text. Appendix B includes a
whole annotated file as an example.

24. Please do your own research and work your natural immune system which in the end is the
only thing that will protect you <CLAIM>.

The example above contains a policy claim and should, therefore, be marked as <CLAIM>.

25. The recent measles outbreak in Disneyland has caused quite a stir, as the disease was thought to
be nearly eradicated in the US.

In the example above, the whole text qualifies as common ground, therefore it should be left unannotated.

26. The World Health Organization (WHO) underscored this fact in their report. They <SOURCE OF CLAIM>
wrote that, “Children under two years of age do not consistently develop immunity following
vaccination.”<CLAIM>

In the example above, the text in quotation marks contains a claim about the effectiveness of vaccination
administered to patients under two years of age, therefore it should be marked as <CLAIM>. Its source
is ‘They’.

27. Vaccines Expose Kids To Toxins <CLAIM>. According to the FDA <SOURCE OF CLAIM>,
“Excessive exposure to formaldehyde may cause cancer.”<CLAIM>

In the example above there are two claims. The first is presented by the author. The second expresses
information about the potential negative effects of one of the ingredients of vaccines and it is introduced
by the source “the FDA”.

6
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Appendix D

Appendix D - Claim Indicators

accordingly
as a result
consequently
conclude that
clearly
demonstrates that
entails
follows that
hence
however
implies
in fact
in my opinion
in short
in conclusion
indicates that
it follows that
it is highly probable that
it is my contention
it should be clear that
I believe
I mean
I think
must be that
on the contrary
points to the conclusions
proves that
shows that
so
suggests that
the most obvious explanation
the point I’m trying to make
therefore
thus
the truth of the matter
to sum up
we may deduce
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