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Abstract
This report documents the program and the outcomes of Dagstuhl Seminar 15512 “Debating
Technologies”. The seminar brought together leading researchers from computational linguist-
ics, information retrieval, semantic web, and database communities to discuss the possibilities,
implications, and necessary actions for the establishment of a new interdisciplinary research com-
munity around debating technologies. 31 participants from 22 different institutions took part in
16 sessions that included 34 talks, 13 themed discussions, three system demonstrations, and a
hands-on “unshared” task.
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Why do people in all societies argue, discuss, and debate? Apparently, we do so not only to
convince others of our own opinions, but because we want to explore the differences between
our own understanding and the conceptualizations of others, and learn from them. Being
one of the primary intellectual activities of the human mind, debating naturally involves
a wide range of conceptual capabilities and activities, ones that have only in part been
studied from a computational perspective in fields like computational linguistics and natural
language processing. As a result, computational technologies supporting human debating
are scarce, and typically still in their infancy. Recent decades, however, have seen the
emergence and flourishing of many related and requisite computational tasks, including
sentiment analysis, opinion and argumentation mining, natural language generation, text
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summarization, dialogue systems, recommendation systems, question answering, emotion
recognition/generation, automated reasoning, and expressive text to speech.

This Dagstuhl seminar was the first of its kind. It laid the groundwork for a new
interdisciplinary research community centered around debating technologies – computational
technologies developed directly to enhance, support, and engage with human debating. The
seminar brought together leading researchers from relevant communities to discuss the future
of debating technologies in a holistic manner.

The seminar was held between 13 and 18 December 2015, with 31 participants from
22 different institutions. The event’s sixteen sessions included 34 talks, thirteen themed
discussions, three system demonstrations, and a hands-on “unshared” task. Besides the
plenary presentations and discussions, the program included several break-out sessions and
mock debates with smaller working groups. The presentations addressed a variety of topics,
from high-level overviews of rhetoric, argument structure, and argument mining to low-level
treatments of specific issues in textual entailment, argumentation analysis, and debating-
oriented information retrieval. Collective discussions were arranged for most of these topics,
as well as on more forward-thinking themes, such as the potential and limitations of debating
technologies, identification of further relevant research communities, and plans for a future
interdisciplinary research agenda.

A significant result of the seminar was the decision to use the term computational
argumentation to put the community’s various perspectives (argument mining, argument
generation, debating technologies, etc.) under the same umbrella. By analogy with “computa-
tional linguistics”, “computational argumentation” denotes the application of computational
methods for analyzing and synthesizing argumentation and human debate. We identified a
number of key research questions in computational argumentation, namely:

How important are semantics and reasoning for real-world argumentation?
To what extent should computational argumentation concern itself with the three classical
rhetorical appeals of ethos (appeal to authority), pathos (appeal to emotion), and logos
(appeal to reason)? Is it sufficient to deal with logos, or is there some benefit in studying
or modelling ethos and pathos as well?
What are the best ways of dealing with implicit knowledge?

A number of discussion questions at the seminar followed from these points, particularly
in relation to the data and knowledge sources required for implementing and evaluating
computational argumentation systems. For example, are currently available datasets sufficient
for large-scale processing or for cross-language and cross-domain adaptation? Can we reliably
annotate logos, ethos, and pathos? In any case, what sort of data would be considered
“good” for a shared task in computational argumentation? Is it possible for computational
argumentation to repeat the recent successes of “deep” natural language processing by
employing shallow methods on large masses of data? How does cultural background impact
human argumentation, and is this something that computational models need to account for?
Finding the answers to these and other questions is now on the agenda for our burgeoning
research community.
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3 Overview of Talks

3.1 The Web as a Corpus of Argumentation
Khalid Al-Khatib (Bauhaus-Universität Weimar, DE)
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Computational argumentation approaches are usually trained and evaluated on manually
annotated texts. However, manual annotation for argumentation is particularly intricate
and expensive, and practically infeasible for large numbers of texts and for the existing
diversity of domains. As an alternative to manual annotation, we consider four types
of web resources: social networks (Reddit, Facebook), discussion forums (Idebate), wiki
(Wikipedia), and text extracted from web crawls. We discuss how to exploit them for
automatic acquisition of labeled texts to address three computational argumentation tasks:
the identification of controversial topics, of argument units and relations, and of positive and
negative consequences.

References
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3.2 Evidence Detection
Carlos Alzate (IBM Research – Dublin, IE)

License Creative Commons BY 3.0 Unported license
© Carlos Alzate

Joint work of Ehud Aharoni; Carlos Alzate; Lena Dankin; Mitesh M. Khapra; Ruty Rinott; Noam Slonim
Main reference R. Rinott, L. Dankin, C. Alzate, M.M. Khapra, E. Aharoni, and N. Slonim, “Show Me Your

Evidence – an Automatic Method for Context Dependent Evidence Detection,” in Proc. of the
2015 Conf. on Empirical Methods in Natural Language Processing (EMNLP’15), pp. 440–450,
Association for Computational Linguistics, 2015.

URL http://aclweb.org/anthology/D/D15/D15-1050.pdf

A methodology to automatically detect evidence (also known as premise) supporting a
given claim in unstructured text is presented. This task has many practical applications in
persuasion enhancement and decision support in a variety of domains. First, an extensive
benchmark dataset specifically tailored for this task is introduced. Then, we propose a
system architecture based on supervised learning to address the evidence detection task.
Experimental results are promising and show the applicability of the proposed scheme.
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Baltimore, Maryland, USA, pp. 64–68, 2014.
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3.3 Analogies as a Base for Knowledge Exchange and Argumentation
Wolf-Tilo Balke (TU Braunschweig, DE)
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Entities based on Family Resemblance,” In Proc. of the 20th Int’l Conf. on Database Systems for
Advanced Applications (DASFAA’15), LNCS, Vol. 9049, pp. 493–509, Springer, 2015.

URL http://dx.doi.org/10.1007/978-3-319-18120-2_29

Analogies and analogical reasoning are major tools for the efficient communication between
humans, and in particular for knowledge exchange and argumentation. In a simplistic
definition the finding, exchanging, and understanding of analogies refers to a complex
cognitive process of transferring information or meaning from one particular subject (the
source) to another particular subject (the target). In the case of knowledge exchange, this
means that without actually possessing deeper knowledge about a target entity or concept,
the correct decoding of analogies allows to transfer some specific characteristics, attributes,
or attribute values from a given source well known to all participants of the exchange; this
effect is especially helpful in interdisciplinary discourses. In argumentation the benefit of
analogies mostly lies in reducing complexity, for example when simplifying things or focusing
a discussion by leaving out unnecessary details or when using analogies in the sense of
precedence and arguing for similar measures to be taken in similar cases.

In a first phase of our work we are restricting analogies to information about entities, often
referred to as entity summaries and provided in structured form, for instance by schema.org
or Google’s knowledge graph. However, for the later use in analogies not all properties of
some entity can be used, since on one hand the intended property or concept has to be
transferable over several cases of entities of the same category, and on the other hand it has
to be widely known such that the analogy can be easily understood by the intended audience.
To this aim we discuss how to derive a common entity structure or schema comprising
attributes typical for entities of the same or similar entity type. To find out what is really
typical, the definition of a practical measure for attribute typicality is needed (e.g., the
measure derived from cognitive psychology presented in [1]. Since there is a wide variety of
entity types and a manual inspection and classification might prove too expensive, further
questions to be solved are the basic extraction of analogies from text and – where applicable
– the generalization of analogies to other entities of a kind with the intention of finding out
exactly which attributes or entity characteristics are essential for a certain the analogy to
work.

References
1 Silviu Homoceanu and Wolf-Tilo Balke. A Chip Off the Old Block – Extracting Typical

Attributes for Entities based on Family Resemblance. In Proc. of the 20th International
Conference on Database Systems for Advanced Applications (DASFAA), Hanoi, Vietnam,
2015.
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3.4 Claim Generation
Yonatan Bilu (IBM – Haifa, IL) and Noam Slonim (IBM – Haifa, IL)
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Computational Argumentation has two main goals – the detection and analysis of arguments
on the one hand, and the synthesis or generation of arguments on the other. Much attention
has been given to the former – mostly under the title of argumentation mining, but consider-
ably less to the latter. Several models have been suggested for the structure of an argument
– dating back to Aristotle, and in modern times the Toulmin model, or the more detailed
Argumentation Schemes. A key component in all these models is the Conclusion or Claim of
the argument. Thus, a key component in synthesizing arguments is the synthesis of claims.

One way to obtain claims for the purpose of generating arguments is by employing
argumentation mining to detect claims within an appropriate corpus. While in specific cases,
such as in the legal domain, one can use a corpus which is argumentative by nature and
contains many claims, claim detection in the general case appears to be a hard problem.
Thus, it is interesting to explore if – for the sake of synthesis – there may be other ways to
generate claims.

Here we suggest such a method. We first go over a set of simple labeled claims for
numerous topics (relatively short claims with exactly one verb), and extract the predicate
part of these sentences. We call this the Predicate Lexicon. Given a new topic, we synthesize
claims using a two step algorithm: First we construct candidate claims by constructing
sentences whose subject is the new topic and the predicate is one from the Predicate Lexicon
which bears some semantic similarity to the new topic. Second, we use a logistic regression
classifier to determine whether the claim candidate is a coherent claim and appropriate for
the topic at hand. The classifier is trained on candidate claims from the generation phase
which were labeled via Amazon’s Mechanical Turk. While these annotations are rather
noisy, we are able to distill from them a relatively consistent labeling, for which we obtain
surprisingly good results.

3.5 Emotions in Argumentation
Elena Cabrio (INRIA Sophia Antipolis – Méditerranée, FR)
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Argumentation is a mechanism to support different forms of reasoning such as decision making
and persuasion and always cast under the light of critical thinking. In the latest years,
several computational approaches to argumentation have been proposed to detect conflicting
information, take the best decision with respect to the available knowledge, and update
our own beliefs when new information arrives. The common point of all these approaches
is that they assume a purely rational behavior of the involved actors, be them humans or
artificial agents. However, this is not the case as humans are proved to behave differently,
mixing rational and emotional attitudes to guide their actions. Some works have claimed that
there exists a strong connection between the argumentation process and the emotions felt by
people involved in such process. We advocate a complementary, descriptive and experimental
method, based on the collection of emotional data about the way human reasoners handle
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emotions during debate interactions. Across different debates, people’s argumentation in
plain English is correlated with the emotions automatically detected from the participants,
their engagement in the debate, and the mental workload required to debate. Results show
several correlations among emotions, engagement and mental workload with respect to the
argumentation elements. For instance, when two opposite opinions are conflicting, this is
reflected in a negative way on the debaters’ emotions. Beside their theoretical value for
validating and inspiring computational argumentation theory, these results have applied
value for developing artificial agents meant to argue with human users or to assist users in
the management of debates.
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In order to adapt argumentation to the intended audience, we have to detect emotional
states and personality aspects of this audience, preferably multimodal (e.g. in robot – person
interaction) but in the simplest case only from text. As an early example of this, I describe
the deLearyous project in which the argumentation system has to detect the communicative
stance of the dialogue partner (above vs. below, together vs. against) from text only,
according to a particular communication model (Leary’s Rose). Although this turns out
to be possible above chance level and at an accuracy higher than annotation agreement in
people, the results were not good enough to be useful in practical systems. After a brief
overview of the state of the art and main problems in computational stylometry and the
need for balanced corpora in this field, I describe a more promising multimodal approach
with NAO robots that is being started up at CLiPS. At this stage, the robot can adapt a
more introverted or extraverted interaction style both in posture and language generation.

References
1 Walter Daelemans. Explanation in Computational Stylometry. In: Gelbukh Alexander

(Ed.): Computational Linguistics and Intelligent Text Processing, 14th International Con-
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3.7 Debating-Oriented Information Retrieval (Towards the WHY
Search Engine)

Norbert Fuhr (Universität Duisburg-Essen, DE)
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In this talk, we discuss the need for more advanced search engines that are able to answer
why questions. Major applications would be all kinds of decision support, as well as helping
in understanding and learning. Current Web search engines are mainly word-based, thus they
can give satisfying answers to why queries only when there are single Web pages containing
a comprehensive answer. In any case, however, they prefer positive answers over negative
ones, and they suffer from a click-through bias. For developing WHY search engines, a
number of research issues have to be addressed, such as argument representations suitable for
information retrieval, methods for de-duplication of arguments as well as for estimating the
importance and credibility of arguments, personalized and interactive retrieval of arguments.

3.8 Basic Concepts of Argumentation
Graeme Hirst (University of Toronto, CA)
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This talk reviews some of the basic concepts of argumentation, and establishes some termin-
ology. Unfortunately, there is much inconsistency and fuzziness in the literature with regard
to terminology, and many terms are vague or used somewhat differently by different people.
In assembling this set of basic concepts, I’ve drawn primarily from [1] and [3]. Points covered
are the following:

The distinction between individual arguments and argumentation as a sequence of moves,
and how argumentation differs from the use of formal logic.
The elements of arguments: assertions that may be claims or reasons, and which may be
explicit or left implicit – that is, the argument may be an enthymeme.
The four basic kinds of argument structure – convergent, linked, serial, and divergent –
and diagrammatic notations for them.
Three basic types of argument: deductive, probabilistically inductive, and presumptive.
The notion of strategic maneuvering to achieve both dialectical and rhetorical goals in
an argument: putting forward claims and arguments, asking questions, casting doubts,
attacking opposing arguments.
Three different kinds of attack: rebuttals, undercutters, and defeaters.
The notions of relevance, rationality, commitment and burden of proof in argumentation.
The embodiment of these ideas in the 10 rules of critical discussion proposed in the
Pragma-Dialectical Theory of Argumentation [2].
The Toulmin model of argumentation, with three kinds or levels of reasons in support of
a claim – grounds or data, warrant, and backing – which may have modal qualifiers and
rebuttals.
Argumentation schemes as templates for common forms of argument, mostly presumptive
or defeasible forms. Argumentation schemes are explicated at greater length in my second
talk.
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3.9 Introduction to Argumentation Schemes
Graeme Hirst (University of Toronto, CA)
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This talk reviews some of the basic concepts of argumentation schemes and recent research
in NLP on recognizing them. Points covered are the following:

Argumentation schemes are templates for common forms of argument; they are mostly
presumptive or defeasible, and may even be “fallacious”. Examples include ad hominem
arguments, argument from generic division, and argument from expert opinion.
Argumentation schemes reflect real-world argumentation, and reject the hegemony of
formal logicist approaches (which are included, but are not dominant).
Although argumentation schemes go back to Aristotle, recent conceptions are due to [3]
and [4]. The latter catalogue 65 schemes.
Each scheme in [4] catalogue is given a set of critical questions, which can be used as
challenges to premises of arguments in the scheme and as suggestions for missing premises
of enthymemes.
[1] developed a system that recognized five common argumentation schemes. Their
method assumed that the argumentative text and its premise and conclusion have already
been identified. The features they used were certain surface characteristics (used for
all five schemes), and scheme-specific features such as keywords, textual similarity, and
lexical sentiment. They achieved medium to high accuracy for discriminating most of the
schemes from the others.
[2] removed the assumption that premises and conclusion have been previously identified,
using a cascade of weak methods to identify both the components and the argumentation
scheme. The methods included discourse connections and features similar to those of [1].
They evaluated on two schemes with medium to high accuracy.
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3.10 Expertise and Argumentative Personas: Detection and
Generation

Eduard H. Hovy (Carnegie Mellon University – Pittsburgh, US)
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Joint work of Eduard H. Hovy; Siddharth Jain

In contentious discussions, in parallel with their formal stance, the partners provide un-
conscious signals about their expertise, commitment, cooperativeness, etc. In this talk
we describe our work on the automated detection of different ‘argumentation personas’,
including the level of Leadership, Rebelliousness, Sense-making, etc. To estimate Leadership,
we develop two different models, one counting the degree to which participants adopt the
terminology and the stance of a person throughout the course of the arguments, and the other
counting the number of times a person’s contribution brings an ongoing disagreement to an
end. To estimate Sense-making, our model integrates several factors, including reference
to rules of argumentation, presence or absence of ad hominem attacks, adherence to the
topic, etc. We test these ideas on two social media arenas: Wikipedia’s Articles for Deletion
discussions and 4forums.com political and religious arguments.

3.11 Opinions and Why they Differ from Sentiment
Eduard H. Hovy (Carnegie Mellon University – Pittsburgh, US)
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NLP has witnessed a rapidly growing desire for automated sentiment/opinion detection
systems. But the absence of clear definitions of the major topics under discussion hampers
serious work. In this brief talk I provide definitions for two types of Opinion – Judgment
(with values like good, bad, mixed, neutral; typically called sentiment) and Certainty (true,
false, possible, etc.; typically called epistemic judgments). Any argumentation or debating
system needs to be able to handle both kinds of Opinion appropriately. I describe their
parallel structure (Holder, Topic, Claim, Valence) and the still unaddressed facet of Reason.

3.12 What is Argumentation and Rhetoric?
Eduard H. Hovy (Carnegie Mellon University – Pittsburgh, US)

License Creative Commons BY 3.0 Unported license
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Too often in the past, the NLP community has opened up a new topic without due regard to
its general nature. Typically the community focuses on some specific easy-to-computationalize
aspects without regard to the broader context in which their work exists. The resulting
narrow focus often limits the scope and applicability of their work. This workshop focuses
on debating, which is a specific type of argumentation. The novelty of this topic presents
the danger of rapid narrowing and overspecialization. Therefore, in this introductory talk
I provide a general background on Argumentation. Starting with what argumentation
and rhetoric are (as defined by Aristotle and expended through the ages), we consider
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different types/families of argumentation (from antiquity to now, including subtypes like
legal arguments, academic discussions, and debates). Each argument has the same basic
structure, consisting of premises and interpretive values for them, plus relations that express
how one premise supports or attacks another. But each type of argument has evolved its
own internal logic and stereotypical structure, and debating systems need to be able to
recognize when one or another of these modes is adopted by an adversary. This then leads
naturally to the principal theoretical questions to be addressed by argumentation systems,
and by debating systems in particular, including: how one discovers argumentative text in the
wild (argument retrieval), how one automatically analyzes such examples (“argumentation
mining”), how one maintains and updates the argument structure as it evolves, how one
automatically generates premises in arguments (“argument generation”), and how one can
employ a sub-case of argumentation for practical purposes (“debating technologies”).

3.13 What is Debating Technologies
Noam Slonim (IBM – Haifa, IL)
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Why do people in all societies argue, discuss, and debate? Apparently, we do so not only to
convince others of our own opinions, but because we want to explore the differences between
our own understanding and the conceptualizations of others, and learn from them. Being
one of the primary intellectual activities of the human mind, debating therefore naturally
involves a wide range of conceptual capabilities and activities, ones that have only in part
been studied from a computational perspective.

In this talk I described recent work done by IBM Research to develop Debating Tech-
nologies, defined as computational technologies developed directly to enhance, support,
and engage with human debating. We further discussed the inter-relations of Debating
Technologies and Argumentation Mining, and their role in the more general emerging field of
Computational Argumentation.

3.14 Communication of Debate Aspects to Different Audiences
Brian Plüss (The Open University – Milton Keynes, GB)
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The Election Debate Visualisation (EDV) project (http://edv-project.net/) aims to improve
democratic citizenship, making televised election debates more accessible and engaging
by giving viewers tools to make sense of complex political argumentation. The project
brings together research from political communication, computational linguistics, collective
intelligence and design in order to provide enhanced, interactive online debate replays [1] .
Centered around the citizens’ democratic expectations about election debates [2], data from
several sources related to a televised debate (video, transcript, live audience responses, tweets,
etc.) are analyzed. The results of these analyses are then shown as interactive visualisations,
in synchrony with the video of the debate.
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This talk focuses on the challenges in producing visualisations that are suitable for a
wide range of audiences, from domain experts and data scientists, to politics students and
the general public. The issues and proposed solutions are illustrated with a demo of the
tools developed by the EDV project, covering debate aspects such as: computer supported
argument visualisation [3], debate rule compliance and fair play [5][6], and a novel method
for capturing real-time audience feedback to media events [7].
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3.15 Argument(ation) and Social Context
Vinodkumar Prabhakaran (Stanford University, US)
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Social context of an interaction often affects how its participants interact with one another.
The social context may derive from a multitude of factors such as status, power, authority,
experience, age and gender of the participants. Researchers in NLP have recently started
looking into how these social factors affect various aspects of interactions such as politeness [2],
dialog structure [3, 4], and level of commitment [1]. In this talk, I argue for the need to
consider the effects of social context in argumentation, and what it means to the community
of researchers working on computational argumentation. For example, [5] found important
differences between the efficacy of argumentation patterns exhibited by men and women.
They also suggest that these differences are not inherently tied to gender, but rather due
to the power imbalances between genders. Another important aspect that will affect argu-
mentation patterns is the prevalent culture within which it occurs. Beyond gaining potential
sociolinguistics insights, research in this direction might also be of practical importance to
argument mining systems. On the other hand, it is an interesting open question whether or
not a debating technology should be agnostic to the social context while constructing an
argument.
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3.16 The Role of Evidence in Debates
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While the essentiality of claims in any argumentative text is well established, the need for
evidence in such scenarios is less agreed upon. In this talk I reviewed current literature on the
use of evidence in argumentative text, and specifically in debates. In general, there are many
indications that using evidence in argumentative text enhances its persuasiveness. However,
the degree of evidence influence, and the type of evidence to present depends on the speaker,
the audience, and the topic under discussion. In practice, we observe that debaters who are
topic experts tend to use evidence much more frequently than those who are not.
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3.17 Detecting Argument Components and Structures
Christian Stab (TU Darmstadt, DE) and Ivan Habernal (TU Darmstadt, DE)
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The detection of micro-level argument components and structures includes several subtasks
which are independent of the particular text type or application scenario. First, the identific-
ation of argument components includes the recognition of text units which are relevant to
the argumentation and the detection of its boundaries. Second, the identification of argu-
ment component types focuses on the identification of argumentative roles like e.g. claims,
conclusions, premise or evidence. Finally, the identification of argumentation structures aims
at identifying argumentative relations between argument components in order to detect the
argumentative discourse structures in texts.

In this talk, we presented two different approaches for detecting argument components
and structures. First, we introduce a corpus of web discourse annotated with an extended
version of Toulmin’s model of argument. The results of a semi-supervised approach using
“argument space” features improve performance up to 90% in cross-domain and cross-register
evaluation [1]. Second, we present the recent results of argument structure detection [2]
in persuasive essays [3]. We show that joint modeling not only considerably improves the
identification of argument component types and argumentative relations but also significantly
outperforms a challenging heuristic baseline.
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3.18 Existing Resources for Debating Technologies
Christian Stab (TU Darmstadt, DE) and Ivan Habernal (TU Darmstadt, DE)
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Existing resources for Debating Technologies are predominantly present in the recent research
field of Argumentation Mining. These corpora are usually tailored to a particular task,
employ different annotation schemes, are limited to a particular text genre or exhibit different
granularities of arguments or argument components. In this talk, we introduced a taxonomy
for categorizing existing resources in order to facilitate the selection of existing benchmark
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resources and the definition of future annotation studies. In particular, our taxonomy
structures existing resources by means of existing tasks in argumentation mining and the
granularity of arguments (micro-level and macro-level) and argument components (clause-,
sentence- and multi-sentence components). In addition, we provide an overview of several
existing resources in order to identify requirements, challenges and visions for future resources.
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3.19 Discourse Structure and Argumentation Structure
Manfred Stede (Universität Potsdam, DE)
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For finding arguments in natural language text, it is helpful to consider the relationship
between the structure of argumentation and the more general notion of ‘discourse structure’,
as it has been discussed in the CompLing community for a long time. A central goal of
ascribing discourse structure to a text is in accounting for the text’s coherence, i.e. it’s
“hanging together”, which is often being regarded on three different levels of description:

Referential continuity: A text keeps talking about the same things, i.e., the same discourse
referents.
Topic continuity: A text does not jump wildly between topics but addresses a discernible
sequence of topics and their subtopics.
Discourse relations: Adjacent sentences or spans of text tend to be in some semantic or
pragmatic relation to each other.

In particular the third issue is related to argumentation. Discourse relations can be signalled
at the text surface, most often by means of connectives: “Tom wants to buy a new apartment,
but he is not rich enough.” Connectives are conjunctions and various types of adverbials
(e.g., ‘however’, ‘therefore’, ‘afterwards’). In certain simple texts, identifying the connectives
and their arguments (the text spans being related) is sufficient for deriving a complete
discourse structure. Various studies have found, however, that most discourse relations are
only implicit, i.e., there is no signal present. This often holds for temporal relations, as in
“Tom ran to the station. He jumped onto the train.” Similarly, causal relations do not need
to be signalled when their presence can be easily inferred: “Tom’s stomach was aching. He
had eaten way too many French fries.” In order to devise a theory of discourse structure
around the notion of discourse relation, one has to answer at least these questions:
1. What is the set of relations?
2. How are the relations to be defined?
3. What predictions are being made on the structure of discourse?
Nowadays, the three most prominent approaches are the Penn Discourse Treebank (PDTB);
Rhetorical Structure Theory (RST); and Segmented Discourse Representation Theory
(SDRT).

The PDTB distinguishes four families of relations (temporal, contingency, comparison,
expansion) and defines them mostly in terms of semantic descriptions that can be easily
understood by annotators. This annotation mainly consists of identifying the presence of
relations, marking the connective (if any) and the arguments. Since each relation is annotated
individually, no claims on overall discourse structure are being made at this stage.

In contrast, RST posits that a tree structure results from recursively combining adjacent
text spans with a discourse relation. There are two big families of relations: one for more
pragmatic, intention-based ones; one for more semantic, content-based ones. An interesting
claim of RST is that the vast majority of relations assign different weight to their two
arguments: one is the ‘nucleus’ and most important for the writer’s purposes; the other is
the ‘satellite’ and has merely a supportive function.

SDRT has been developed from the perspective of formal semantics, and thus the relations
are defined largely in terms of features of underlying event structure, etc. The analysis of a
text yields a DAG, hence a discourse segment can play multiple roles, in contrast to RST.
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Relations are split in two groups: ‘coordinating’ versus ‘subordinating’. They have different
implications for the discourse structure, primarily for anaphoric accessibility.

For all three approaches, there exist automatic parsers. A discourse structure analysis
can be a useful preparatory step for argumentation mining, in particular when the text has a
certain minimal complexity, so that it makes sense to first break it down into portions and
then map the discourse structure to a representation of the argumentation.

3.20 An Argument Relevance Model for IR
Benno Stein (Bauhaus-Universität Weimar, DE)

License Creative Commons BY 3.0 Unported license
© Benno Stein

We report on research of how to develop a document ranking approach that explicitly models
argument strength. We propose to combine state-of-the-art technologies for retrieval and
mining to construct a special “argument graph” for a given query. This graph will be
recursively evaluated, resembling ideas from the well-known algorithm PageRank, both for
the combination of support and attack relations between multiple arguments, and for the
assessment of “argument ground strength”.

Classical retrieval models provide the formal means of satisfying a user’s information need
(typically a query) against a large document collection such as the web. These models can
be seen as heuristics that operationalize Robertson’s probability ranking principle: “Given
a query q, the ranking of documents according to their probabilities of being relevant to
q leads to the optimum retrieval performance.” The new generation of retrieval models
that we envision goes into a more specific but possibly game-changing direction, supporting
information needs of the following kind: “Given a hypothesis, what is the document that
provides the strongest arguments to support or attack the hypothesis?”

Obviously, the implied kind of relevance judgments cannot be made based on the classical
retrieval models, as these models do not capture argument structure. In fact, so far the
question of how to exploit argument structure for retrieval purposes has hardly been raised,
and we propose a comparably basic paradigm along with an operationalizable model that
deal with the following aspects: canonical argument structures, interpretation functions,
argument graphs, recursive relevance computation, and argument ground strength.
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3.21 Paraphrasing
Benno Stein (Bauhaus-Universität Weimar, DE)
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We consider the problem of automatically paraphrasing a text. To paraphrase means to
rewrite the text’s content whilst preserving the original meaning. From our point of view,
handling paraphrasing is of major importance in the context of debating technologies.

While monological argumentation requires paraphrase recognition “only”, dialogical
argumentation requires both paraphrase recognition and generation. Approaches to tackle
the former are word-level metrics, information retrieval metrics, or machine translation
metrics, while approaches to latter include the learning from parallel corpora, combining
translating and re-translating, text simplification and summarization, templating, and
heuristic search in a so-called paraphrase-operator space. Obviously we are far away from
solving the problems of paraphrase recognition and paraphrase generation in its entirety
and may focus on “low-hanging fruits” first. Possible steps in this direction are to narrow
the topic domain, to restrict to certain text genre, or to restrict to selected tasks, whereas
an interesting task in regard with debating is to automate the dialog adaptation to the
personality profile of the discussion partner.
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3.22 Enthymeme Reconstruction
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Joint work of Olesya Razuvayevskaya; Simone Teufel

I presented initial work of my student Olesya Razuvayevskaya on linguistic enthymeme
reconstruction. The reconstruction of enthymemes, in our definition of the task, is closely
related to pragmatic effects. We report on the connection between presuppositions, con-
ventional implicatures and omitted premises in mini-arguments. There is another obvious
connection with entailment. Our observation is that in order to cut down the large search
space of hypotheses, machine learning might identify contexts where the size of reasoning
step is smaller than in the general case, for instance in contexts where the prepositional
phrase “of course” is used, i.e., where the speaker explicitly announces the obviousness of
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a reasoning step. We reported on encouraging initial machine learning experiments using
RTE-type features, where the (binary) task is to decide whether or not a “of course” segment
corresponds to an enthymeme or not.

3.23 Analysis of Stance and Argumentation Quality
Henning Wachsmuth (Bauhaus-Universität Weimar, DE)
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Argumentation mining is concerned with the detection of the argumentative structure of
natural language texts in terms of the identification of argument units and the classification of
relations between these units. In contrast, this talk considered the analysis of argumentative
structure with the goal of using the structure to address specific argumentation-related
tasks. Two such tasks (or families of tasks) are stance classification and the assessment of
argumentation quality.

Stance classification aims to the determine the overall position of the author of a text
towards a predefined topic. Mostly, only “for” and “against” are distinguished, sometimes
also “none” or similar. Although assumed to be given, the topic is not necessarily mentioned
in the text. Stance classification is connected to sentiment analysis among others, but a
stance may also express sentiment on another topic–or none at all–and it depends on what
the author argues to be true. Stance classification is important for debating technologies,
especially because it is needed to identify pro and con arguments, although the restrictions
to predefined topics and “for vs. against” scenarios might have to be revised in practice.

In the talk, the state of the art of classifying the stance of dialogical and monological
argumentation was surveyed. For dialogical argumentation, existing approaches achieve an
accuracy between 61% and 75% in the two-class scenario. Most of them analyze aspect-
based or topic-directed sentiment to some extent. Some add knowledge about the stance of
other texts of an author, whereas others exploit the dialog structure to identify opposing
stances. Monological argumentation, on the other hand, puts more emphasis on the actual
argumentative structure. For instance, Faulkner classifies 82% of all essay stances correctly
based on a proprietary representation of arguments, derived from dependency parse trees.
What is not captured so far, however, is the overall structure of an argumentation. Here, a
model of the flow of rhetorical moves might be useful, which we found to be effective and
robust in the related task of global sentiment analysis.

The assessment of argumentation quality is not a well-defined task yet. In overall terms,
the argumentation quality of a text generally seems hardly measurable, because several
quality dimensions may be important for arguments and argumentations, such as the logical
correctness and completeness, the strength or convincingness, the comprehensibility, clarity,
or similar. Some of these will be hard to assess in many real-world scenarios (e.g., logical
correctness), and some will often depend on the preconceived opinion of the reader (e.g.,
strength). Still, there are different quality dimensions that have already been analyzed in
previous research.

The talk aimed to give a first overview of research on the assessment of argumentation
quality. Approaches have been proposed to determine which arguments are prominent
or accepted. Other researchers study how deliberate a dialogical argumentation is, what
evidence types can be found, or whether critical questions are answered in essays. For essays,
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in particular, argumentation-related dimensions have been investigated, e.g., thesis clarity
and argument strength. Our recent research suggests that argumentation mining can be
leveraged to better solve respective essay scoring tasks. In contrast, there are also very
important aspects of argumentation quality that have hardly been approached in practice
so far, such as the presence of fallacies or the impact of pathos and ethos as opposed to
logos. And, finally, existing work on text quality should not be forgot when it comes to
argumentative texts, e.g., regarding readability, text coherence, review deception, review
helpfulness, or Wikipedia quality flaws.
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4 Working groups

4.1 Computational Argumentation Competitions and Data
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This working group dealt with two issues in computational argumentation: the preparation
of evaluations in terms of competitions as well as the creation of benchmark datasets for
development and evaluation.

The envisioned competitions aim mainly at advancing research in the area of computational
argumentation and at attracting new researchers from different communities to work in
this area. However, conducting such a competition requires substantial effort; several
requirements and challenges should be considered. First, the competition has to be clearly
defined, attractive, and interesting. It should create buzz and it should preferably have
a relatively low entry level. Second, the dataset used in the competition should enable a
continuous evaluation of proposed systems before a final test dataset is published, and it
should allow for clear and objective evaluation. And third, the competition’s organizers
should make sure to generate fair baseline results.

The working group also proposed some ideas for possible competitions, namely:
The prediction of the level of persuasiveness of an argument(ation) regarding ethos,
pathos, and logos in text, audio, or video.
A competition on top of political debates with additional data coming from tweets.
The prediction of what leads to a high citation rate of a claim in a scientific paper – in a
time scale of 5–10 years.
The detection of arguments (or claims, evidence, or similar) in a pre-specified set of
documents for a given topic.
The construction of arguments; given a controversial topic and a set of related documents,
construct the most persuasive arguments.
The prediction of the impact of a given argument over a particular audience – where an
audience is characterized by nationality, age, gender, personality traits, or similar.
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The working group suggested to have a call for challenges proposals as part of the ACL
Argument Mining workshop 2016. The accepted proposals should be discussed as a poster
session, and one or a few of them should turn into a real challenge during 2017.

Regarding the creation of benchmark datasets, the working group discussed three main
points: First, the requirement that datasets proposed in the future should follow specific
standards; being stable, having a DOI, and having a uniform format – even at the level
of README files. Second, the importance of having a data repository for computational
argumentation datasets. The existing “Argument Web” has been proposed for that purpose,
considering that it may need to tighten up user control, keeping standards, using a uniform
format, and so on. And third, the possibility of releasing datasets – under some reasonable
standards – as a “requirement” for publication.

4.2 Debating Strategies
Brian Plüss (The Open University – Milton Keynes, GB)
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In this session we discussed debating strategies. Understood as means to achieve individual
goals in which someone wants to influence another person or group, debating strategies apply
to sections of entire debates and can be thought as composed by building blocks: speech,
dialogue acts, moves, etc. The suitability and efficacy of a strategy will depend on the
activity type characterised, among others, by the initial situation, goal, cultural context and
target audience.

We structured the discussion based on three types of high-level rhetorical goals a speaker
might have: pathos, i.e. aiming that people behave in a certain way; ethos, i.e. establishing
themselves as credible; and logos, i.e. establishing the reasonability or truth of a position. For
pathos, strategies that could affect how people behave include: threatening (ad bacculum),
luring or offering rewards, flattering, giving orders (assuming compliance is expected, that it’s
culturally acceptable, etc.), stating sympathy, exposing righteousness and morality (or lack
thereof), appealing to solidarity or superiority, etc. For ethos, strategies that could affect how
people think of the speaker include: stating personal experiences, stating expertise, presenting
titles and credentials, getting somebody else to present the speaker’s credentials, exposing
good connections, establish mutual trust, etc. For logos, strategies that could make someone
change what they believe to be the truth include: making claims, providing evidence, exposing
implicit connections, establishing common ground and mutual understanding, expressing
claims clearly, exposing righteousness or morality, etc.

4.3 Logic and Argumentation
Simone Teufel (University of Cambridge, GB)

Joint work of Walter Daelemans; Ido Dagan; Norbert Fuhr; Anette Frank; Christoph Lofi; Nils Reiter; Manfred
Stede; Benno Stein; Simone Teufel
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The topic of this break-out session was the connection between computational argumentation
and logic and reasoning. We felt strongly that the connection is highly relevant: representation
of the propositional contents of the argument, in the right form, and the ability to reason
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over such content, would allow for better manipulation of arguments both for analysis and
synthesis, and thus advance research in computational argumentation. But of course the
core question remains, how could enough world knowledge of the right kind be acquired,
represented, and then made to work, reliably and robustly, in many interesting cases? Looking
at this question in 2015/6, we also have to consider experiences from the past.

Most of the past research on reasoning was closely connected to using natural language
as the source of the knowledge extracted. “Strong AI” approaches from the 70s and 80s
include Winograd’s SHRLDU, the Schankian approach to frames and stories and all its
variants, which used rigid inference. What is attractive about these models is their depth and
explanatory nature – when they work (namely in toy worlds). However, it proved impossible
to scale them up to unlimited domains or larger settings. There were always too many
knowledge gaps in the representation, which simply wasn’t dense enough.

Later, the Cyc project tried to address the knowledge gap using shallow, large-scale
knowledge extraction from large text corpora. As knowledge representation, however, it
still used a symbolic language without grounding – one with atomic symbols that only
“looked like” natural language, while in fact not being able to perform “linguistic” inference,
for instance to systematically detect similarity with semantically close symbols, and so on.
Natural languages in contrast are far too complex for us to model fully, as they can express
ambiguity, vagueness, attribution, beliefs and many other “soft effects”. It was mentioned
in our group that information retrieval based on automatic indexing was the first time in
history that large-scale knowledge representation was based on “real language”, albeit in a
very shallow form. Some kinds of knowledge probably cannot be meaningfully represented
only in the form of keywords and simple connection strengths between them.

In the past, there have also been successes in the NLP field on “easy” tasks such as
factoid question answering, information extraction, and more recently recognition of textual
entailment. These tasks are not really easy, but the field was able to formulate them in such a
way that a limited form of inference could be performed, measured/evaluated, and rewarded.
Task formulations are an important method of guiding a research field: Summarization,
another possible test-bed for text understanding, has gone an entirely different way in the
past 15 years, where almost no advance towards reasoning has been made and where the
most successful methods are instead based on statistical interactions between keywords alone.

IBM Watson is a recent successful example of how far we can go with NL-extracted
knowledge and reasoning. The system relies on shallow inference, combined with many
expert micro-models (time, prices, location, sports, music, culture). Its success in beating
humans in the Jeopardy game show proofs that statistical and shallow approaches can be
pushed very far, and that it can cover many types of knowledge. But can this approach be
pushed infinitely far? In other words, is it just a matter of scale alone? What makes this
question hard to answer is that we don’t know exactly how much knowledge is needed (and
for exactly which task?), versus how much we can obtain with foreseeable methods.

Discussing failures of IBM Watson, we talked about whether they were “only” due to the
specific task (e.g., the limited reasoning time the Jeopardy setting) and some random know-
ledge gaps, or whether the lack of a more symbolic intermediate language was fundamentally
hindering this kind of approach. For instance, Watson’s time model is powerful enough to
often influence decisions in the right way, but it was not able to overrule some very wrong
inferences.

Another question concerns the fact that in a system without an intermediate representa-
tion, we have no access to interpret internal reasoning steps beyond a tracing mechanism in
the form of linkages and statistical reasoning steps.
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Designing such an intermediate language that could store extracted and some newly
generalized knowledge is crucial and would be very hard. (Some might even say impossible in
principle.) We speculated that it could be (light) symbolic, logic-based, or natural language-
based. It should support explanation generation. It should be designed in such a way that it
can be at least back-translated into some NL statements that are at least semi-understandable
to humans.

Another point to consider is that an informal NL-based representation makes knowledge
acquisition easier. This means it might also be possible to solicit knowledge from (naive)
humans, e.g. by crowd-sourcing. Aiming at soliciting “folk-knowledge” rather than exact
scientific knowledge, we would not need the extensive knowledge engineering from experts
needed for the early expert systems in AI.

What about the kind of reasoning we would need in the next generation of reasoners?
Quite likely, if it is to be useful in large-scale environments, it cannot be fully formal, and
it cannot be rigid. Many well-researched types of relaxed inference have been developed in
the field of AI and could be used (Bayesian, neural, case-based etc). Some truth conditional
constraints can be and should be relaxed, but not all. While a system might consider
probabilistically how likely it is that somebody who was insulted reacts in way X or Y, or
that “a person’s lifespan might be 120 years” (with low likelihood), it should absolutely
blocking any inference relying on overestimations of a human lifespan by 400%. It would
be desirable for the next generation of automatic reasoning to have this ability. As a
side-point here, we also thought that human reasoning (folk-reasoning) could also establish
gold standards for the kind of inference that might be useful for next-generation reasoning
systems.

Even though our break-out group probably had a strong NLP bias due to group composi-
tion, there are also other possibilities of acquiring world knowledge which do not use written
natural language at all. Non-language world knowledge could be captured by sensors, such
as vision videos, which might allow for system to generalize that rain is wet or how people
tend to behave in crowded shopping streets on a Saturday afternoon (from CCTVs). These
are the kinds of facts about the world that an embedded intelligence, human or otherwise,
learns by experience.

4.4 Argument and Argumentation Quality
Henning Wachsmuth (Bauhaus-Universität Weimar, DE)
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Stab; Henning Wachsmuth

Debating technologies and related systems seek to use and provide single arguments and/or
complete argumentations of high quality. As discussed in the talk “Analysis of Stance and
Argumentation Quality”, different quality dimensions have been investigated in research,
whereas a common understanding of argument and argumentation quality is missing so far.
Accordingly, the question of how to assess such quality has come up several times during
the seminar. As a consequence, a working group has been formed during the seminar to
coordinate future research on argument and argumentation quality.

Within the seminar, the concrete objective of the working group was to take a first step
towards a taxonomy of quality dimensions. This resulted in the notion of a contextualization
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of quality assessment. The underlying made observation is that the context of assessing
quality impacts what quality dimensions are seen as important. While several context factors
have been discussed in the working group, the four that all agreed upon refer to the pursued
goals, the used medium, the considered granularity, and the view on it. The working group
identified the following values to exist for the four context factors:

Goals: persuasion, deliberation
Medium: text, speech, embodied
Granularity: argument, argumentation
View: monological, dialogical

In addition, the mode of persuasion was proposed as a fifth context factor:
Mode: logos, pathos, ethos

However, a critical discussion of a case study revealed that the mode does not fully match
the idea of context factors. The case study refers to a specific contextualization, i.e., the
choice of one value for each context factor. In particular, the working group collected and
clustered the following important quality dimensions for the contextualization “persuasive,
textual, monological argument”:
1. Coherence, adherence, clarity, conciseness, lexical quality
2. Logical correctness, completeness, consistency, validity of reasoning
3. Soundness
4. Truth, defendability, credibility, honesty
5. Convenience, comfort, easy accessibility
6. Relevance, utility, usefulness

As can be seen, the first cluster focuses on representational aspects, which distinguishes it
from all other clusters. Cluster 2 clearly summarizes logos aspects, but cluster 4 and cluster
5 relate, at least partly, to ethos and pathos, respectively. Soundness forms its own cluster 3,
as it captures characteristics of both cluster 2 and cluster 4. The quality dimensions of the
remaining cluster 6, finally, may be somehow affected by all or most other dimensions. In
contrast, cluster 6 addresses a different aspect of arguments, namely, whether the arguments
help to achieve the purpose they are made for.

As implied above, the presented results are meant only as a first step towards a taxonomy
of quality dimensions and towards a common understanding of argument and argumentation
quality. Many of the findings sketched here are subject to further investigation. Also, their
intersection and compliance with related work from argumentation theory still needs to be
clarified. Besides, we explicitly point out that the context factors, their possible values, and
the associated quality dimensions might neither be complete nor optimally defined so far.
Similarly, the newly introduced terms (e.g., context factor) should be seen as preliminary
only. That being said, the collaboration of the working group is still ongoing. Important
results of this collaboration are planned to be published as soon as available.
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5 Panel discussions

5.1 Unshared Task Session
Ivan Habernal (TU Darmstadt, DE), Iryna Gurevych (TU Darmstadt, DE), and Christian
Stab (TU Darmstadt, DE)
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Shared tasks have been playing a major role in boosting research in many NLP fields. The
availability of shared annotated data, clear evaluation criteria, and the presence of several
competing systems allow for a fair direct comparison and overall progress tracking which
in turn foster future research. However, argumentation mining, as an evolving research
field, suffers not only from large data sets but also from a missing unified perspective on
the tasks to be fulfilled as well as their evaluation. Given the variety of argumentation
models, various argumentative genres and registers, granularities (i.e, micro-argumentation
and macro-argumentation), dimension of argument (logos, pathos, ethos) and the overall
social context of persuasion, the goal of defining a widely accepted task requires a substantial
agreement, driven by empirical decision making. In this session, we thus conducted the
so-called unshared task, whose goal is to come up with own definion of the task being tackled,
the annotation scheme, self-assessment of its strenghts and weaknesses, and requirements for
expertise of potential annotators, given only the plain text data. We experimented with five
different registers (debate transcripts, forum posts, opinionated newswire articles, on-line
discussions attached to an article, and pro-con debate portals) split among 28 participants.
After an initial individual session, groups were established with respect to the data type and
brainstormed their findings. Finally, a plenary discussion was held with presentation of the
main findings from the groups, with emphasis on the criteria introduced above. Some of the
results emerging from the discussion revealed that the claim-premise scheme is applicable to
some data, but there is a need for capturing also the pragmatic layer (such as the activity,
purpose, roles), user interactions, attribution, or patterns of debating. Outputs from this
pilot experiment will partly serve for the upcoming unshared task at Argumentation Mining
workshop at ACL 2016. A follow-up session was devoted to an active participation in playing
Argotario – serious game for learning argument writing, component identification, and stance
recognition [1]. The goal of this session was to benchmark the application under real-world
conditions, with multiple players at the time. During 45 minutes of playing time, 12 users
composed about 40 arguments, and answered about 60 questions in the two remaining game
rounds. Several directions for future development were identified, such as player vs. player
mode, or assessing argumentation quality.
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5.2 Debate and Argument Visualization
Brian Plüss (The Open University – Milton Keynes, GB)

License Creative Commons BY 3.0 Unported license
© Brian Plüss

In this discussion session, we consider issues around the visualisation of argumentation and
debate. The topics proposed for discussion include the role of visualisations in argumentation
research and communication; the possible targets of argument and debate visualisations (e.g.,
experts, the general public); what and how much should be visualised depending on target
audiences; effective ways to evaluate visualizations; etc.
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