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Argumentation : why is it important? 
• A reasoning framework based on the need of justifying. Fundamental to decide, convince, explain, . . . 


• Interdisciplinary topic  

Artificial Intelligence [Loui (1987), Pollock (1987)] 


Philosophy [Aristotele, Toulmin (1958)] 
Psychology [McGuire (1960)] 
Linguistics [van Eemeren et al. (1996)] 


• Examples of Applications  

• Medical domain: support systems for argumentative diagnosis


• Legal domain: argumentative decisions based on laws


• Online debate platforms (e.g., idebate.org, debategraph, ProCon.org) 


• Online systems for conflicts resolution (e.g., CyberSettle) 

Introduction Argument Mining Argumentation and Emotions Future Perspectives

Argumentation: interaction among agents

Example

A)dialogue)between)two)journalists)

Paul%:%this%informa0on%is%important,%we%must%

publish%it%(argument)a)

Mary%:%it%is%a%private%informa0on%about%a%person%

who%does%not%want%to%publish%it%(argument)b)

Paul%:%this%person%is%the%Prime%Minister%so%the%

informa0on%is%not%private%(argument)c)

Argumenta0on%Theory

KB1 KB2

Arguments

AAacks

Selec0on%of%good%arguments

Conclusion

Argumenta0on%system

c ab Paul%is%right%thus%we%must%publish%the%informa0on

Serena Villata – Artificial Argumentation for Humans 5



Argument Mining
• The task of analysing discourse on the pragmatics level and applying a certain 

argumentation theory to model and automatically analyze the data at hand.


• Providing structured data for computational models of argument. 


• Large resources of natural language texts: user-generated arguments on blogs, 
product reviews, newspapers,...


• Computational linguistics and machine learning advances.


• Argument mining IS NOT opinion mining.

Argument 
component 
detection 

(evidences, claims)

Relation 
prediction

(support, attack)

annotated
text



A Complex Argument Structure 

[...] Second, living and studying overseas is an irreplaceable experience when it comes to 
learn standing on your own feet. One who is living overseas will of course struggle with 

loneliness, living away from family and friends but those difficulties will turn into valuable 
experiences in the following steps of life. Moreover, the one will learn living without 

depending on anyone else. [...] 


Living and studying overseas 
is an irreplaceable experience 

when it comes to learn 
standing on your own feet.

The one will learn living without depending on anyone else.

One who is living 
overseas will of course 
struggle with loneliness, 
living away from family 

and friends.

Those difficulties will turn 
into valuable experiences 
in the following steps of 

life.

From the slides of Iryna Gurevych



Mining Arguments from Political 
Debates



Mining argument from political debates
IJCAI19 demo, ACL19 short

Introduction Argument Mining Future Perspectives

Argument mining on political debates
(ACL2019 short, IJCAI2019 demo)

} 39 political debates 
from the last 50 years 

of US presidential 
campaigns (29k 

argument components)

Argument Mining  
for fallacies detection
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The dataset
• Collected from the website of the Commission on Presidential Debates. 


• Transcripts of debates on TV among the candidates for the presidential and vice-
presidential nominations in the US (1960-2016).


• 29521 argument components: 16087 claims and 13434 premises.


• 25012 relations: 3723 attacks and 21289 supports


• 3 expert annotators defined the annotation guidelines, then three other annotators 
carried out the annotation task. 


• Each transcript has been independently annotated by at least two annotators


• 19 debates have been independently annotated by three annotators to measure the IAA: 
κ = 0.57 (moderate agreement) for argumentative-non argumentative sentences,      
κ = 0.4 (fair agreement) for the argument components, average observed agreement 
= 0.99 for relation-no relation, and = 0.756 (0.387  Fleiss’  k) for attack-support.



The dataset
Computational Linguistics Volume 1, Number 1

Year Types Candidates Speech No Sent No Token No
1960 4 pres Kennedy - Nixon 257 2,313 48,445
1976 3 pres Carter - Ford 270 2,090 46,583
1980 2 pres Anders. - Carter - Reagan 201 1,247 28,775
1984 2 pres + 1 vice Mondale - Reagan 362 2,605 49,574
1988 2 pres + 1 vice Bush - Dukakis 491 2,828 53,202
1992 3 pres + 1 vice Bush - Clinton - Perot 928 4,713 78,878
1996 2 pres + 1 vice Clinton - Dole 280 2,381 39,090
2000 3 pres + 1 vice Bush - Gore 564 3,331 55,320
2004 3 pres + 1 vice Bush - Kerry 598 4,806 78,310
2008 3 pres + 1 vice Mccain - Obama 669 3,849 76,591
2012 3 pres + 1 vice Obama - Romney 1,102 4,997 82,921
2016 3 pres Clinton - Trump 944 3,171 50,565
Total 33 pres + 8 vice=41 6666 38,331 688,254

Table 2: Statistics on the debate transcripts: number of speech turns, sentences, words.

4.2 Annotation guidelines

Our annotation guidelines are composed of 22 pages whose goal was to be used as a
pedagogic resource for annotators. The following two annotation steps are described:

• Annotation of argument components: The identification of claims, premises, and the
boundaries of such argument components8

• Argument relation annotation: The identification of the structure of arguments by
linking each premise to a claim or another premise with argumentative support
or attack relations, at inter-speech and intra-speech level.

4.2.1 Annotation of argument components. In this section, we detail the annotation of
the argument components through some examples extracted from the USElecDeb60To16
dataset. In the examples, claims are marked in bold, premises in Italics and the compo-
nent boundaries by [square brackets].

Claims. They are considered the ultimate goal of an argument. In the context of political
debates, claims can be a policy advocated by a party/candidate to be undertaken which
needs to be justified in order to be received by the audience. In Example 1, Bush is
defending the decisions taken by his administration by claiming that his policy has
been effective. In Example 2, Nixon is defending the policy of the government in which
he plays the role of vice president. Claims might also deliver judgments about the other
candidate/party, as in Example 3.

1. Bush-Kerry, September 30, 2004:
BUSH: My administration started what’s called the Proliferation Security Initiative. Over
60 nations involved with disrupting the trans-shipment of information and/or weapons of
mass destruction materials. And [we’ve been effective]. [We busted the A.Q. Khan network.
This was a proliferator out of Pakistan that was selling secrets to places like North Korea and Libya].
[We convinced Libya to disarm].

8 In general the arguments in our dataset do not contain any major claim. However in few cases, usually
when a controversial issue is being discussed such as death penalty, legalization of abortion, gun control,
a major claim can be identified, even if not explicitly. For this reason, we abstain from annotating major
claims.
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Example of argument components

Claims. Being them the ultimate goal of an ar-
gument, in the context of political debates, claims
can be a policy advocated by a party or a candi-
date to be undertaken which needs to be justified
in order to be accepted by the audience. In Exam-
ple 1,3 Bush is defending the decisions taken by
his administration by claiming that his policy has
been effective. Claims might also provide judg-
ments about the other candidate or parties (Exam-
ple 2).

1. Bush-Kerry, September 30, 2004:
BUSH: My administration started what’s called the
Proliferation Security Initiative. Over 60 nations
involved with disrupting the trans-shipment of infor-
mation and/or weapons of mass destruction materials.
And [we’ve been effective]. [We busted the A.Q. Khan
network. This was a proliferator out of Pakistan that
was selling secrets to places like North Korea and
Libya]. [We convinced Libya to disarm].

2. Kennedy-Nixon, September 26, 1960:
NIXON: [I believe the programs that Senator
Kennedy advocates will have a tendency to stifle
those creative energies], [I believe in other words,
that his program would lead to the stagnation of the
motive power that we need in this country to get
progress].

3. Kennedy-Nixon, October 13, 1960:
NIXON: Senator Kennedy’s position and mine com-
pletely different on this. [I favor the present depletion
allowance]. [I favor it not because I want to make a lot
of oil men rich], but because [I want to make America
rich]. Why do we have a depletion allowance? Because
[this is the stimulation, the incentive for companies to
go out and explore for oil, to develop it].

Taking a stance towards a controversial subject, or
an opinion towards a specific issue is also con-
sidered as a claim (e.g., “I’ve opposed the death
penalty during all of my life”). The presence of
discourse indicators (e.g., “in my opinion”, “I be-
lieve”) is generally a useful hint in finding claims
that state opinions and judgments.

Premises. Premises are assertions made by the
debaters for supporting their claims (i.e., reasons
or justifications). A type of premise commonly
used by candidates is referring to past experi-
ence: more experienced candidates exploit this
technique to assert that their claims are more rel-
evant than their opponents because of their past
experience (Example 4).

4. Carter-Ford, September 23, 1976:
CARTER: [Well among my other experiences in the

3In the examples, claims are marked in bold, premises in
Italics and the component boundaries by [square brackets].

past, I’ve - I’ve been a nuclear engineer, and did grad-
uate work in this field]. [I think I know the - the uh
capabilities and limitations of atomic power].

Statistics are very commonly used as evidence
to justify the claims (Example 6). Moreover,
premises may be asserted in the form of examples
(in such cases, they may contain discourse indica-
tors to introduce examples and justifications, such
as “because”).

5. Nixon-Kennedy, September 26, 1960:
NIXON: We often hear gross national product dis-
cussed and in that respect may I say that [when we
compare the growth in this administration with that of
the previous administration that then there was a total
growth of eleven percent over seven years]; [in this ad-
ministration there has been a total growth of nineteen
percent over seven years]. [That shows that there’s
been more growth in this Administration than in its
predecessor].

6. Clinton-Dole, October 6, 1996:
CLINTON: [We have ten and a half million more jobs,
a faster job growth rate than under any Republican ad-
ministration since the 1920s]. [Wages are going up for
the first time in a decade]. [We have record numbers
of new small businesses]. [We have the biggest drop
in the number of people in poverty in 27 years]. [All
groups of people are growing]. [We had the biggest
drop in income inequality in 27 years in 1995]. [The
average family’s income has gone up over $1600 just
since our economic plan passed]. So [I think it’s clear
that we’re better off than we were four years ago].

Three expert annotators defined the annotation
guidelines, then three other annotators carried out
the annotation task relying on such guidelines.
Each transcript has been independently annotated
by at least two annotators4. 86% of the sentences,
which were annotated at least with one compo-
nent, were tagged with only one argument compo-
nent, while the remaining 14% with more than one
component (7% with both claims and premises).5

Only 0.6% of the dataset contains cross-sentence
annotations (i.e., annotations which are not bound
in one sentence). 19 debates have been inde-
pendently annotated by three annotators to mea-
sure the IAA. The observed agreement percentage
and IAA at sentence-level (following (Stab and
Gurevych, 2014)) are respectively 0.83% and  =
0.57 (moderate agreement) for argumentative-non
argumentative sentences, and 63% and  = 0.4
(fair agreement) for the argument components.
Such annotation tasks are very difficult with po-
litical debates. In many examples, the choice be-
tween a premise and a claim is hard to define. In

4We used the Brat annotation tool (Stenetorp et al., 2012).
5A component cannot be both a claim and a premise (see

Guidelines).



Example of relations

Computational Linguistics Volume 1, Number 1

(answered by one candidate in one speech), or ii) inter-speech, if the components link
two different speeches uttered by different speakers. We annotate arguments relations
on both levels (intra and inter speech levels), which lead to the annotation of micro-
level arguments. We consider an argument as a structure consisting of claims and
premises linked by support and attack relations inside a speech (intra-speech) made
by a candidate, as a micro-level argument. It is also possible to have relations linking
components from two different speeches (inter-speech), either by support or attack
relations.

In the following sections, we discuss the different labels and illustrate them through
examples from our political debate dataset.

Support relation. The support relation links two components from a supporting argu-
ment component to a supported argument component. The argument component can
either be a claim or a premise on both sides.

Arg1
support����! Arg2, i.e., Arg1 supports Arg2

In some cases, more than one premise may support a certain claim separately, i.e., two
or more components can support another argument component, as shown in Example
7 (and Figure 19), where three premises are supporting one claim.

7. Kennedy-Nixon, September 26, 1960:
NIXON: But let’s not put it there; let’s put it in terms of the average family. What has
happened to you? We find that [your wages have gone up five times as much in the Eisenhower
Administration as they did in the Truman Administration]Premise1. What about the prices you
pay? We find that [the prices you pay went up five times as much in the Truman Administration
as they did in the Eisenhower Administration]Premise2. What’s the net result of this? This means
that [the average family income went up fifteen per cent in the Eisenhower years as against two
percent in the Truman years]Premise3. Now, [this is not standing still]Claim1.

Figure 1: Argument graph of Example 7.

9 In all the illustrations of argument graph structures in this paper, white boxes represent claims, gray
boxes represent premises, dashed arrows represent attack relation and straight arrows denote support
relations.
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The results are huge argumentation graphs



Evaluation

• Argument component detection and classification: BIO-tagging scheme 
for pre-trained bi-directional transformer language model, sentence 
representation passed into a RNN (GRU) and then into a CRF —> f1-score 
0.79 

• Argument relation prediction: sequence classification problem models the 
relations by classifying all the argumentative component combinations using a 
bi-directional transformer architecture —> f1-score 0.60



Topic modelling and argumentation framing
Ai*IA2022

• Two different viewpoints on the arguments put forward in the debate: 


• topic modelling: keywords that make them distinct from the other topics, they are 
the same regardless of the stance the debater is taking towards this topic.


• Example: Iraq, war, military, Saddam Hossein. 


• Framing: how an argument by a debater is put forward through selected words to 
react to the discussion about the topics in debate. 


• Example: term “tax relief” by George W. Bush’s administration puts the topic of 
“taxation” in a frame which implies that the party who is advocating taxation is a 
villain, while the (Republican) party against it is relieving people from this affliction. 



Visualisations

Topic Modelling and Frame Identification for Political Arguments 11

Test set Precision Recall F-score Size of Test set
Death Penalty 0.6270 0.6084 0.5958 38590
Immigration 0.5476 0.5413 0.5251 45959
Tobacco 0.6119 0.5901 0.5919 30773
Gun control 0.6207 0.6027 0.6070 45544
Same sex Marriage 0.6546 0.6521 0.6486 35774

Table 4. Multi-class classification results of sentences of articles taking one set of
articles as test set after fine-tuning.

Fig. 2. Visualisation of the distribution of topics in 2004 and 1960.

catholic, prayer, separation, practice, state” and “abortion, abortions, life, pro-
life, unborn, rape, birth, child, reduce, incest” from argument components.

Figure 4 also illustrates the highest ranking frames on the topic of energy in
1980 to be “oil, drilling, gas, offshore, gasoline, dependence, pipeline, production,
natural” ,“environment, clean, environmental, water, air, pollution, toxic, waste,
standards” and “energy, solar, independence, wind, coal, policy, alternative, gas,
independent”. The keywords dependence and independence refer to the energy
production in the U.S. being dependant on other countries.

6 Concluding remarks

In this paper, we presented a new architecture to automatically identify and
classify the topics and frames in political debates, namely the debates of the
US presidential campaigns from 1960 to 2016. Our extensive empirical eval-
uation shows good results, outperforming standard baselines and similar ap-
proaches [20]. Finally, we proposed some intuitive visualisations of the extracted
topics and frames which allow to get a better understanding about the nuances



Visualisations12 S. Haddadan et al.

Fig. 3. Distribution of frames over the topic of Abortion in 1984.

Fig. 4. Distribution of frames over the topic of Energy in 1980.

of the argumentation. Future work perspectives include, in addition to an im-
provement in the obtained results, a time-guided analysis of the evolution of the
topics and frames in the U.S. presidential debates, with the goal to highlight
how the way politicians discuss these topics has changed over time.
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How do fallacious arguments look 
like in these political debates?
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Fallacious arguments 
Definitions
• Standard dictionaries (Oxford English Dictionary): ``invalid argument'' or ``faulty reasoning''. 


• In logic: formally invalid arguments; 


• In cognitive science: on faulty, biased reasoning; 


• In communication science on the deceptive and persuasive nature of fallacious discourse. 


• In the pragma-dialectical theory of argumentation: ``derailments of strategic manoeuvring'', 
meaning speech acts that violate the rules of a rational argumentative discussion for assumed 
persuasive gains. 


• These derailments of strategic manoeuvring are particularly significant in political discourse, 
where informal fallacies are strategically employed by politicians to put forward their own positions. 


• This deceptive strategic manoeuvring can lead to faulty and biased reasoning by the audience 
as well as to the subsequent formulation of further invalid arguments derived from those 
proposed by politicians.



Fallacy detection in political debates
Correlation thus causation

13

PROPAGANDA DETECTION

I would remind Senator Kennedy
of the past fifty years. I would ask him 

to name one Republican president who 
led this nation into war. There were 

three Democratic presidents who led
us into war. I do not mean by that that 

one party is a war party and the other 
party is a peace party. But I do say that 

any statement to the effect that the 
Republican party is trigger-happy is 

belied by the record.

Jason, Gary. "Fallacies are common." Informal Logic 11.2 (1989).
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PROPAGANDA DETECTION

I would remind Senator Kennedy
of the past fifty years. I would ask him 

to name one Republican president who 
led this nation into war. There were 

three Democratic presidents who led
us into war. I do not mean by that that 

one party is a war party and the other 
party is a peace party. But I do say that 

any statement to the effect that the 
Republican party is trigger-happy is 

belied by the record.

Jason, Gary. "Fallacies are common." Informal Logic 11.2 (1989).



Fallacy detection in political debates
Ad Hominem
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PROPAGANDA DETECTION

It was locker room talk, as I told you. That was locker 
 a . I   d  . I a  a   a  

great respect for people, for my family, for the people of 
 c . A d c a , I   d  . B  a  

was something that happened.

If you look at Bill Clinton, far worse. 
Mine are words, and his was action. 
His as ha  he s done o omen. 

T   b  a b d      c   
 a  a  b   ab   . S   ca  

say any way you want to say it, but Bill Clinton was 
abusive to women.

October 9, 2016 
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PROPAGANDA DETECTION
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Fallacy detection in political debates
Appeal to emotion

17

PROPAGANDA DETECTION

October 8, 2004 

I was at a forum with Michael J. Fox the other day in New 
Ha ,    Pa , a d  a    d  

stem cell, embryonic stem cell.
And this fellow stood up, and he was quivering. His whole body was 
shaking from the nerve disease, the muscular disease that he had.
And he said to me and to the whole hall, he said, Yo  kno , 

don  ake a a  m  hope, beca se m  hope is 
ha  keeps me going.

Chris Reeve is a friend of mine. Chris Reeve exercises every single 
day to keep those muscles alive for the day when he believes he 

can walk again, and I want him to walk again.
I think we can save lives.
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PROPAGANDA DETECTION

I was at a forum with Michael J. Fox the other day in New 
Ha ,    Pa , a d  a    d  

stem cell, embryonic stem cell.
And this fellow stood up, and he was quivering. His whole body was 
shaking from the nerve disease, the muscular disease that he had.
And he said to me and to the whole hall, he said, Yo  kno , 

don  ake a a  m  hope, beca se m  hope is 
ha  keeps me going.

Chris Reeve is a friend of mine. Chris Reeve exercises every single 
day to keep those muscles alive for the day when he believes he 

can walk again, and I want him to walk again.
I think we can save lives.

October 8, 2004 



Adding another annotation layer
Fallacious arguments
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Statistics and data analysis
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Conclusions
• The structure of (fallacious) arguments is sometimes hard to reconstruct (e.g., 

enthymemes)


• Importance of common sense knowledge or specialised knowledge of the 
domain (e.g., U.S. foreign politics)


• Fuzzy classes, single label vs. multi-label?


• Causal inference: how to identify and assess it?


• Investigate the connection between the argumentative content and the context of 
the fallacy. 


• Almost every known type of fallacy is a close neighbour to sound arguments in a 
debate: how to generate sound arguments out of the identified fallacies? 


• Investigate how to counter the formal invalidity of these fallacious arguments 
through newly generated counter-arguments remains a challenge!
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