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Real argumentation in practice

• What is “real” argumentation?

• And how does it connect to computational 
argumentation?

• How can real argumentation be used in practical 

applications?



Is computational argumentation really 
argumentation?

• Dung-style semantics – abstract argumentation
• What’s in the arguments?
• “Calculus of opposition” (abstract argumentation is not 

argumentation)

• (Defeasible) logics – structured argumentation
• Mathematical proof theory
• Does real argumentation follow the rules of logic?

• Dialogical argumentation
• Process of argumentation – what are the claims and 

arguments themselves?



What is a “real” argument anyway?

• Monty Python’s take on what an argument is



Elements of argumentation

• Ethos: the credibility, expertise and charisma of the 

speaker

• Pathos: the emotions or values of the audience

• Logos: the facts or reasons that support the speakers 

claim



Argumentation

• Providing reasons for claims, giving counterarguments to claims
• Different senses of argument:

• structures of reasons for conclusions
• we regulate AI because it poses a risk

• we should not regulate AI because it would stifle innovation
• dialogue between agents

• EU: “We should regulate AI.”

• Tech industry: “Why?”

• EU: “because it poses a risk.”

• Tech industry: ”No, we shouldn’t; regulation is bad for 
innovation.”



Structured argumentation

• Premises (statements) lead to a conclusion (statement)

• (premise) All men are mortal

• (premise) Socrates is a man

• (conclusion) Socrates is mortal

• The conclusion is inferred from the premises

• The premises serve as reasons for the conclusion



Structured (logical) argumentation

• Premises (statements) lead to a conclusion (statement)

• (premise) ∀𝑥.𝑚𝑎𝑛 𝑥 → 𝑚𝑜𝑟𝑡𝑎𝑙(𝑥)

• (premise) 𝑚𝑎𝑛(𝑆𝑜𝑐𝑟𝑎𝑡𝑒𝑠)

• (conclusion) 𝑚𝑜𝑟𝑡𝑎𝑙(𝑆𝑜𝑐𝑟𝑎𝑡𝑒𝑠)

• The conclusion is inferred from the premises

• The premises serve as reasons for the conclusion



Building arguments – examples from evidential 
reasoning

• Given the premises (the evidence in a case)…

Witness testimony 
“I saw the suspect 

in London”

Expert testimony: “The 
blood on this knife is the 

victim’s blood “  



Building arguments – examples from evidential 
reasoning

• …we can infer conclusions

Witness testimony 
“I saw the suspect 

in London”

Expert testimony: “The 
blood on this knife is the 

victim’s blood “  

The suspect 
was in London

The blood on 
this knife is the 
victim’s blood



Conclusions can serve as premises for a new 
inference

Witness testimony 
“I saw the suspect 

in London”

The suspect 
was in London

The suspect was 
not in Beijing



Linked arguments: both premises are needed 
(conjunction)

Expert 
testimony

The blood on 
this knife is the 
victim’s blood

The knife was 
found near the 

crime scene

Police report

A knife with the victim’s 
blood on it was found 
near the crime scene



Convergent arguments: the pieces of evidence are 
separate reasons for the conclusion 

The suspect 
was not in 

London

The suspect was in 
Amsterdam

The suspect was in 
Beijing



Accrual: the pieces of evidence are separate 
reasons (and strengthen the conclusion) 

The suspect 
was in London

Witness testimony 1 
“I saw the suspect in 

London”

Witness testimony 2 
“I saw the suspect in 

London”



Arguments built on commonsense knowledge 

• General knowledge or knowledge from personal experience

• Christmas is the 25th of December

• Floris Bex does not have red hair

• Generalizations: statements about how we think the world 

around us works

• the impact of a hammer can break a person’s skull

• witnesses under oath usually speak the truth

• Chinese people are smaller than Dutch people

• women are worse drivers than men



Commonsense knowledge and generalizations

• Generalizations are not always true!
• Exceptions

• Qualify generalizations with words such as usually, 
sometimes

• Generalizations can appeal to prejudice and may 
depend on the community
• Chinese basketball players are not shorter than 

Dutch people.
• Women are not worse drivers than men.

• When arguing, make the generalizations used explicit



Commonsense knowledge in argumentation

• As premises or claims

Beijing is the 
capital of China

Floris does not 
have red hair

Women are 
worse drivers 

than men



Commonsense knowledge in argumentation

• Claims can be further supported

• Different types of premises: necessary (cannot be 

denied), defeasible (can be denied)

Beijing is the 
capital of China

It is general 
knowledge that 

women are worse 
drivers than men

Picture of Floris 
with brown hair

Floris does not 
have red hair

Women are 
worse drivers 

than men



Commonsense knowledge as inference rules

The suspect 
was in London

Witness testimony 
“I saw the suspect 

in London”

Expert testimony: “The 
blood on this knife is the 

victim’s blood “  

The blood on 
this knife is the 
victim’s blood

The knife was 
found near the 

crime scene

Police report: “The 
knife was found near 

the crime scene

If a witness 
says P, we can 

infer that P

If an expert 
says P, we can 

infer that P

If a police 
report states 

that P, we can 
infer that P



Commonsense knowledge as inference rules

The suspect 
was in London

Witness testimony 
“I saw the suspect 

in London”

The suspect 
was not in 

China

London is not 
in China



Commonsense knowledge as inference rules

A gun was fired

Witness testimony 
“I heard a gunshot”

When the suspect 
was apprehended, 

he had a gun

If shots have been 
fired and the suspect 
is the only one who 
has a gun, it must 

have been the 
suspect who fired

Police report

The suspect fired 
the shots

No-one else had a 
gun

Police report



Logical inference rules

Expert 
testimony

The blood on 
this knife is the 
victim’s blood

The knife was 
found near the 

crime scene

Police report

A knife with the victim’s 
blood on it was found 
near the crime scene

If “A”, “B” then “A and B” 
(- introduction)



Where do the inference rules come from?

• There are many (possible) inference rules

• Logical inference rules
• Legal rules
• Rules of rational argumentation
• Rules following from scientific research
• General knowledge
• Prejudice

• Many rules or schemes have critical questions, which may be 
used to critically analyse the inference



Inference rule for inductive reasoning

• Most/all observed P’s were Q’s therefore if P then 

usually Q

• Was the sample big enough?

• Was the sample randomly selected? 

A ballpoint fired with this type of crossbow 
causes this type of damage to the eye

In 16 of the 17 tests, a ballpoint fired with this type of 
crossbow cause this particular type of damage to the eye



Inference rule for inference to the best 
explanation

• Usually, A causes B. B has been observed, so A must 

have occurred

• Is A a common cause of B?

• Is there another better explanation for B?

• Have all possible explanations of B been 
considered?

 Floris probably has a cold

Floris has a cough, which is 
usually caused by the 

common cold



Inference rule for witness testimony

• Witness W says that P therefore P

• Is W speaking the truth?

• Is W’s memory good?

• Is W’s perception good?

• What do other witnesses say?

The suspect 
was in London

Witness testimony 
“I remember I saw 

the suspect in 
London”



• X saw that P therefore P

• Were the circumstances such that X could see P?

• Does X have good sight?

Inference rule for perception

The suspect 
was in London

The witness saw the 
suspect in London



• X remembers that P therefore P

• Can it be that X’s memory has been tainted?

• Does X have good memory?

Inference rule for memory

The suspect 
was in London

The witness 
remembers they saw 
the suspect in London



Inference rule for witness testimony unpacked

The suspect 
was in London

Witness testimony 
“I remember I saw 

the suspect in 
London”

The witness saw the 
suspect in London

The witness remembers that they 
saw the suspect in London

Witness 
testimony

Memory

Perception



Inference rules based on legal rules

• Anyone who deliberately and with malice aforethought 

takes the life of another shall be considered guilty of 

murder

E killing J was 
premeditated

E intended to 
kill J

E murdered J

E killed J

Article 289 Dutch 
Criminal Code



Counterarguments

• Arguments may be attacked on each of their elements.

• Underminer: attack a (non-necessary) premise

• Rebuttal: attack a (sub-)conclusion

• Undercutter: Attack the application of an inference 
rule by arguing for an exception

• Note: inference rules themselves cannot be 
attacked

• Critical questions point to possible attackers of 

argument based on a specific rule



Undermining: premise attack

The suspect 
was in London

The suspect 
was not in 

Beijing

The suspect 
was not in 

London

The suspect’s passport 
does not show he 

entered the UK



Rebutting: conclusion attack

The suspect 
was in Beijing

Witness testimony 
“I saw the suspect 

in Beijing”

The suspect 
was in London

The suspect 
was not in 

Beijing

Witness testimony 
“I saw the suspect 

in London”

The suspect 
was not in 

London

The suspect’s passport 
does not show he 

entered the UK



Undercutting: attacking the application of the 
inference rule

The suspect 
was in London

Witness testimony 
“I saw the suspect 

in London”

If a witness 
says P, we can 

infer that P

The witness is 
lying

The witness 
misremembers

The witness is 
blind

The evidence is 
not admissible



Realistic arguments & argumentation

• Reasons for claims, and counterarguments against 

claims or inferences

• Structured (logic, diagrams, bullet lists, outlines)

• As pertaining to a realistic context, involving explicit 
or implicit (commonsense) knowledge



So how much of COMMA is about “real” 
arguments?

• COMMA 2022
• Realistic (ML & AM): 2
• Realistic (formal logic): 3
• Toy examples: 3
• No realistic argumentation: 20

• COMMA 2024
• Realistic (ML & AM): 5
• Realistic (formal logic): 8
• Toy examples: 4
• No realistic argumentation: 11



Constructing real arguments yourself

• Open the below URL in OVA (http://ova.arg-tech.org/) 

• https://www.florisbex.com/SaccoVanzetti.htm

• Construct an argument with counterarguments

• https://www.florisbex.com/Simonshaven-SSA.htm



Linked argument data – the AIF

• AIF – Argument Interchange Format – is an ontology for argumentation

• Linked data, knowledge graphs

• I-nodes: information

• S-nodes: relations between information

• RA-nodes (inference), CA-nodes (conflict), PA-nodes (preference)

• Forms ontology for representing concepts

• Argumentation Schemes

• Conflict Schemes



Arguments in the AIF

i1: Bob testifies 
that Harry was in 

Dundee

i2: Harry was in 
Dundee

ra1: Witness 
Testimony

i3: Bob is 
biased

ca1: 
Witness 

Bias

Witness 
Testimony 

Scheme

Conclusion
P (may be taken to 

be true)

Premise
Witness W asserts 

that P

Conflict 
Scheme 

Bias

Exception
Witness W is 

biased



Formal (logical) argumentation

• How do argumentation diagrams relate to formal 

(logical) argumentation?

• AIF <-> ASPIC+ framework for structured 

argumentation

• ASPIC+ arguments for a Dung-argumentation-
framework

• ASPIC+ has clearly defined links to e.g. ABA, DELP, 
logical argumentation

F.J. Bex, S. Modgil, H. Prakken & C. Reed 
(2013) On Logical Specifications of the 
Argument Interchange Format. Journal of 
Logic and Computation, 23 (5): 951-989



ASPIC+ (without preferences)

• Arguments are trees where
• Nodes are wff of a logical language L

• Links are applications of inference rules
• Rs = Strict rules (1, ..., 1 → ); or 
• Rd= Defeasible rules (1, ..., 1  )

• Constructed from a knowledge base K  L
• Kn = (necessary) axioms
• Kp = ordinary premises



Attack and defeat in ASPIC+

• Negation: 

• generalised to arbitrary contrary relation between 
formulas (cf. ABA)

• Attack: 

• on premise (undermining),

• on conclusion of defeasible inference (rebutting), 

• on defeasible inference (undercutting)

•  A defeats B iff for some sub-argument B’ of B, A attacks B’ 



ASPIC+ argumentation theory

• An argumentation theory is a triple AT = (AS,KB) where:

• AS is an argumentation system

• Logical language L with contrary relation, strict 
and defeasible inference rules Rs and Rd

• KB is a knowledge base in AS

• Since we have defined a binary defeat relation on ArgsAT  
this instantiates Dung’s (1995) abstract argumentation 
frameworks 



AIF <-> ASPIC+

• K = {i1, i3}

• Rd = {ra1: i1  i2}

• –ra1 = {i3}

• A1: i1

• A2: A1  i2

• A3: i3 

• A3 undercuts A2
i1: Bob testifies 

that Harry was in 
Dundee

i2: Harry was in 
Dundee

ra1: Witness 
Testimony

i3: Bob is 
biased

ca1: 
Witness 

Bias

A1

A2 A3



Back to Sacco & Vanzetti

• Which extensions do you get from your argumentation 

theory about Sacco & Vanzetti?



Applications of “real” computational 
argumentation

• Argument diagramming

• Sensemaking & critical thinking

• Automated reasoning

• Interactive dialogues

• Decision-making and -support



Argument diagramming

• Explicitly (manually) diagramming arguments in a (semi-) 

formal structure



Argument diagramming – for critical thinking

• Explicitly mapping arguments 

makes implicit knowledge 

explicit, provides an overview of 

the structure of arguments



Argument diagramming – for mapping complex 
debates

• Providing overviews of large and 

complex debates

• Debategraph

• Argument Web

Michael Buerke
So, why should we dump the bomb?  That’s our moral maze tonight.  Our Panel, 
Melanie Phillips, social commentator on the Daily Mail, Claire Fox from the 
Institute of Ideas, the Catholic writer Clifford Longley and Kenan Malik the 
neurobiologist who works on the Frontiers of Science, Behaviour and Politics. 

Melanie Philips
1 If it were ever to come to the point where a nuclear armed power were 
threatening this country with a nuclear weapon I think that there would be a 
moral case for using it.

Clifford Longley
2 As a result of the end of the Cold War none of those (original) justifications any 
longer mean we can keep nuclear weapons.

Claire Fox
3 The type of weapons is not a moral issue. 4 Nuclear weapons have only been 
used once by the United States. I consider that to be an act of terrorism, mass 
murder and immoral.

Kenan Malik
5 The role of Trident is not to defend Britain but to project Britain as a global 
power; such delusions of grandeur can and have been hugely damaging for people 
across the world. 6 I also think that in the abstract there is no distinction 
difference between conventional and nuclear weapons. 7 I do think that the mass 
indiscriminate killing of civilians [...] through conventional or nuclear weapons is 
morally indefensible.

Michael Buerke
Our first witness is Rebecca Johnson who’s Director of the Lobby Group called 
the Acronym Institute for Disarmament Diplomacy. Aren’t you worried that we 
might be less secure if we gave up nuclear weapons?

Rebecca Johnson 
8 No, I don’t think that they play any convincing role in our security. 7 [nuclear 
weapons] would kill hundreds of thousands of people and harm the environment 
[and] potentially our human gene pool for ages to come.

Michael Buerke 
7 We all know that nuclear weapons being used would be a disaster.

Rebecca Johnson
6 The issue is whether you can keep possessing, amassing and advertising that 
nuclear weapons are indispensable for our security and not have them used at 
some point. 3 It's very important that we be promoting non proliferation but the 
other part of that equation is 1 disarmament by us

Melanie Philips
1 What benefit […] would follow if we were to give up our own nuclear weapons?

Rebecca Johnson
17 We would be able to demonstrate that you can renounce a weapon on which 
you thought you relied on for your security. 18 Britain can throw its […] power of 
projection as a permanent member of the Security Council and a depository of the 
Non Proliferation Treaty. 

Melanie Philips
17, 18 what effect do you think that would have on rogue states, which are 
armed with nuclear weapons?

Rebecca Johnson
10 It would help to devalue nuclear weapons. 11 A country like Iran may be 
pursuing […] an option for nuclear weapons […] because it perceives it as power 
projection. 10 so by our devaluing both the power and the status attached to 
nuclear weapons 16 as well as recognising that militarily they are unusable and 
they do not contribute to our security this would 2 change the nature of the 
debate internationally.

Melanie Philips
2 This is your aspiration, this is your hope that Iran or whoever – Korea, would 
take notice, but 9 you have no evidence of that at all.

Rebecca Johnson
15 History’s shown that when […] a certain number of countries renounce 
[weapons which we have come to recognise because of their indiscriminate 
effects on civilians are inhumane] and then […] promote the disarmament for 
everybody they can have really powerful effects.

Melanie Philips
20 If we were to get rid of Trident […] you would be absolutely certain that Iran 
would no longer be developing its nuclear weapon?  14 Would it not be the most 
unconscionable risk to take?

Rebecca Johnson
8 we begin as the smallest country for whom nuclear weapons really do not play a 
security role.

Claire Fox
30 Do you think that any type of weapons, however powerful cause wars? 

Rebecca Johnson
24 I think that the resources that are currently put into these nuclear weapons 
could be much better spent.

Claire Fox
29 That’s a pragmatic argument whether the military should spend any money 
over there, not over here, that’s not? 8 You’ve said already that […] nuclear 
weapons have never played a significant role in terms of security. 16 In fact, 
arguably, they’ve got nothing to do with military power at all 11, 32 it’s more 
about the projection of power

Rebecca Johnson
32 I think that’s right, 31 I think it’s a political instrument

Claire Fox
28 Isn’t the problem politics, 26 not the morality of a type of weapon?

Rebecca Johnson
33 It’s about the [moral] choices that we make as a people. 25 we cannot play a 
moral role in the world if we are saying that our security depends on our using or 
threatening to use nuclear weapons

Claire Fox
27 So you’re saying it’s good for Britain PR if we play this, get rid of this [nuclear 
arsenal]?

Rebecca Johnson
27 No, I’m not saying that. 5 I’m saying that Britain has played a role in the 
acquisition of nuclear weapons. 4 We have to take a leadership role in building 
back down again. 13 We cannot keep pointing the finger hypocritically and say 
“We rely on these for our security because we can be trusted with them, you can’t 
Iran, you can’t North Korea, you can’t that country over there”.

Melanie Philips
19 Do you not recognise the difference between Iran and us?

Rebecca Johnson
21 There isn’t a difference between British people and the Iranian people

Melanie Philips
22, 23 Do you not understand the difference between defence and aggression?

Rebecca Johnson
22, 23 I do understand the difference between defence and aggression. 1, 13 
You can’t expect any other country to disarm if we don't. 12 Britain makes it 
harder by presenting that it would be prepared to spend billions […] on a nuclear 
weapons system because it’s regarded as indispensable for our security. That 
message makes it much harder for those of us that are trying to get all those 
countries to give up their nuclear weapons and their nuclear ambitions and 
aspirations.

Michael Buerke
Our last witness is Bruce Kent who of course is now the Honoured Vice 
President of CND and was associated with CND all those years. 

Claire Fox
5 You struck me as (having) a cheap moral pose around nuclear weapons. An 
awful lot of the liberal left CND as I knew 15 actually supported quite a lot of 
wars but then 17 they could kind of get very high and mighty about nuclear 
weapons. 

Bruce Kent
4 Well CND [...] never meant that you couldn’t support a war which you 
thought was legitimate.

Claire Fox
16 Many of the people in CND were entirely pro-imperialist, pro-militarist, pro-
war.

Bruce Kent
24 To say its not a pacifist organisation doesn’t mean its pro-war, imperialists 
and all the rest. 14 It wasn’t our issue particularly

Claire Fox
22 There was an awful lot of scaremongering about the particular horrors that 
nuclear weaponry would bring [...] 23 the consequences of that 
scaremongering was precisely what allowed us to go into a war in Iraq.

Bruce Kent
31 I think the scaremongers were utterly justified. 29 Do you know the name 
of Colonel Petrov? The man who actually saved the world in 1983 by not telling 
Moscow that the Russians were under attack and had he done so they 
would’ve fired? 30 The risk of accident and miscalculation has been massive 
for 50 years and we’ve been very, very lucky.

Claire Fox
13 So it really is quite a kind of pragmatic argument then?

Bruce Kent
11 These weapons are indiscriminate in their use […] that is the basic moral 
argument.

Claire Fox
12 But the carpet bombing of Dresden, just as an example, I mean 3 it’s not 
the type of weapon is it?

Bruce Kent
10 A ten tonne TNT bomb can be used with some sort of discrimination.  A 
nuclear weapon cannot and that is why 2 it’s a different moral category.

Melanie Philips
1 You think that this country should give up its nuclear weapon yes?

Bruce Kent
1 I do.

Melanie Philips
Do you think that America should equally give up its nuclear weapon?

Bruce Kent
7 In conjunction with other nuclear powers, certainly.  

Melanie Philips
8 Why’s it different with America, between America and us?

Bruce Kent
21 Because politically it’s impossible for them to even consider such a thing.

Melanie Philips
Why?

Bruce Kent
28 Because their population would never agree to anything like it.

Melanie Philips
Would ours?

Bruce Kent
20 Public opinion has very much changed about security in this country. I think 
public opinion is on the move.

Melanie Philips
9 Aren’t you sheltering behind a political argument? 19 Do you think we 
should remain in NATO?

Bruce Kent
19 Not while NATO has first used policies of nuclear weaponry.

Melanie Philips
27 We, as a country, shelter to a large extent under the nuclear umbrella.

Bruce Kent
34 I think we sit under a nuclear lightning conductor.

Melanie Philips
18 If Hitler had had a nuclear weapon, if he had basically come to us and said 
“If you don’t allow me to take over I will nuke you”; in those circumstances 
would we have been entitled to use it?

Bruce Kent
24 I would not incinerate Hamburg or Berlin in order to preserve my life.

Melanie Philips
26 So you would rather have this country incinerated and occupied by a fascist 
power than incinerate anyone else who was attacking you? It’s immoral to 
defend your own country, to prevent loss of life, to defend democracy.

Bruce Kent
You’re talking defence as if this was defence.  32 I call it mass, mutual suicide. 
33 There are means of defence and some means are moral and some means 
immoral.  6 The moral point is that to threaten and to use nuclear weapons on 
the centres of population is absolutely immoral.

Michael Buerke
Our next witness is Professor Mike Clark who’s Director of the Royal United 
Services Institute and was one of the authors of this latest review by the 
Institute of Public Policy research which recommends keeping the deterrent for 
the time being. Would you as an individual go further?

Mike Clark
1 I’m quite happy to go down a road that would lead to nuclear disarmament 

Michael Buerke 
Would that be for pragmatic, strategic or moral reasons?

Mike Clark
2, 3 I think you can make them from all three.  

Kenan Malik
4 It can’t be a very strong moral argument against nuclear weapons if you are able 
to compromise it so easily for pragmatic reasons.

Mike Clark
5 I can be much more politically pragmatic now because I think it is beginning to 
lead somewhere.

Kenan Malik
7 But isn’t one of the points about holding a moral position that you wish to win 
other people to that position?

Mike Clark
7 Indeed.

Kenan Malik
8 If you say you’re going compromise your moral position because other people 
believe differently, that seems to undermine the very argument about why you 
should hold moral positions.

Mike Clark
5 I don’t mind how we get towards nuclear disarmament.  If we get there through 
a series of 2 moral compromises and political 3 pragmatic actions, I’d settle for 
that.

Kenan Malik
6 Why you think that it’s useful for Britain to hold on to some kind of nuclear 
deterrent in a pragmatic way?

Mike Clark
12 We can contribute to multilateral disarmament […] our 200 odd warheads will 
become part of the negotiation 

Kenan Malik
10 So you’re suggesting that Britain has greater influence on the world’s stage 
because it possesses those weapons?

Mike Clark
13 What you’re talking about is that there are only a few nuclear powers at the 
moment and the five powers in the P5, in the Permanent Five in the UN have the 
ability through their collective will to create a much more effective arms control 
regime.  

Clifford Longley
17 Isn’t that really all about national pride and self esteem?  That’s not moral is 
it?  20 Are not the major security threats facing this country rogue states ruled by 
megalomaniacs or international terrorist organisations that are not beholden to 
any of the logic that could sustain the deterrents theory?

Mike Clark
20 You’re absolutely right. 24 If Al Qaeda got hold of nuclear weapons the thing 
that they would like most will be a nuclear exchange. 21 So in that respect the 
world is a very dangerous place. 23 It’s not gone beyond the tipping point it 
seems to me because these are relatively esoteric threats.

Clifford Longley
21 So our possession of them makes it more dangerous therefore?  

Mike Clark
22 Our possession of them makes the world more of a hair trigger mechanism 
because it means there are more nuclear possessors but if 12 we’re able to trade 
in our nuclear capability as a bargaining chip in favour of a regime of arms control, 
then we’re getting somewhere.

Clifford Longley
14 So there isn’t a real moral case for keeping these weapons?  16 The 
justification is rooted in the Cold War. 15 The Cold War is no longer there. 18 
Deterrents theory was founded upon the assumption you’ve got two equal 
powers. 

Mike Clark
10 The safest way to go down to a very low number or even zero is in a graduated 
controlled way.

Michael Buerke
Our next witness is Professor David Conway who is a philosopher and now Senior 
Research Fellow at Civitas, the think tank. 1 Is there a moral argument for using 
nuclear weapons?

David Conway 
1 There is no moral case for the use of nuclear weapons in a first or second strike.

Michael Buerke
2 How, then, can there be a moral case for having nuclear weapons?

David Conway
9 By virtue of (us) having nuclear weapons and 11 (us) being prepared to use them 
(on others) 7 they serve as a deterrent against their use (on us) and 3 thereby they 
do preserve peace 

Kenan Malik
7, 11 Deterrent surely only effective if you’re willing to use the weapons?

David Conway
11 Yes 

Kenan Malik
1, 19 You just said you are not willing to use it. 18 If you’re in charge of Britain’s 
nuclear armament, 15 Britain is not going to use it and therefore 7 deterrent fails 
immediately. 

David Conway
17 I, of course, am not personally on a Trident submarine. 12 People on the 
submarine and in the MoD have to be prepared to use them and 16 can be morally 
entitled to be prepared in that way and 12 even to set themselves to do so in the 
event that they receive the instruction 8 in the belief that by so doing and 10 by it 
being apparent to any potential aggressor that they are so prepared, 7 that the use 
against us of those weapons will be prevented.

Kenan Malik
23 What you’re saying is that you’re happy for somebody else to take the moral 
responsibility for mass killing?

David Conway
22 No […] I would be prepared to serve on a [nuclear submarine]. 20 As a matter of 
principle its perfectly morally permissible (to be prepared to use nuclear weapons). 
21 It is actually to be applauded that there are people prepared to spend months in 
a submarine in order to enable you and I to have these pleasant discussions in 
security.

Kenan Malik
14 But what they have to be (morally) capable of doing and make a moral argument 
for is the mass indiscriminate killings of civilians?

David Conway
11 By virtue of being prepared to, 8 they are able to believe that they won’t have to 
and it’s by virtue of their believing that they won’t have to (as a result of being 
prepared to), 11 that enables them to be prepared to. 

Clifford Longley
5 we’ve recently heard the argument from Cardinal O’Brien that it’s immoral to 
intend to do something that is immoral to do.  You think he’s wrong?

David Conway
5 Yes [he is wrong]. 6 Supposing we did morally disarm and that then left ourselves 
exposed to some aggressor who attacked us.  4 I think we would be complicit in 
having encouraged them to do so.

Clifford Longley 
12 [the captain of the submarine] has to launch his missiles. Now you have to have 
him ready to do that.

David Conway 
12 Yes.

Clifford Longley
14 [they] have to be able to kill hundreds of thousands of people and you’ve got to 
go through with it.

David Conway
8 They combine that preparedness with a belief, a belief which I think to be correct 
that by virtue of that, having that preparedness they won’t ever have to act on it.

Clifford Longley
13 what they’re going to do absolutely drives a coach and horses through such just 
war principles as proportionality doesn’t it?

David Conway
8 No it doesn’t because…because they haven’t done it 

Clifford Longley
8 …the submarine captain receives his signal and has to carry it through. Are you 
saying he stops at that point?

David Conway
No what I have said is that 11 by virtue of their being prepared, 8 it is their belief 
and my belief they will never receive that signal.

Why should we dump the bomb?
Analysing The Moral Maze  

the major security threats 
facing Britain are rogue 

states which are not 
beholden to any of the 
logic that could sustain 
the deterrents theory

Britain is able to trade 
in its  nuclear 
capability as a 

bargaining chip

Britain can contribute 
to multilateral 

disarmament by 
making its warheads 

part of the  
negotiation

it is useful for Britain to 
hold on to some kind of 
nuclear deterrent in a 

pragmatic way

Mike Clark 
compromises his 

moral position 
because other 
people believe 

differently

Mike Clark has no very strong 
moral argument against 

nuclear weapons if he is able 
to compromise it so easily for 

pragmatic reasons

Britain can have moral 
reasons to go down a road 
that would lead to nuclear 

disarmament

The Cold War is no 
longer there

these are relatively 
esoteric threats

Britain's possession of 
nuclear weapons makes 
the world more of a hair 

trigger mechanism

if Al Qaeda got hold of nuclear 
weapons the thing that they 

would like most will be a 
nuclear exchange.

Britain's possession of 
nuclear weapons makes 

the world more 
dangerous

Deterrents theory was 
founded upon the assumption 
you’ve got two equal powers

Britain is not safer in a 
world where others have 
nuclear weapons if it also 

has these weapons

The justification is 
rooted in the Cold War

one of the points 
about holding a 
moral position 

that you wish to 
win other people 
to that position

Britain has greater 
influence on the 

world’s stage 
because it possesses 

nuclear weapons

The safest way to 
disarm is in a graduated 

controlled way, not 
with a series of 

unilateral declarations

there are only a few 
nuclear powers at the 

moment (P5, the 
Permanent Five)

Britain keeping 
nuclear weapons is all 
about national pride 

and self esteem

Britain can have pragmatic 
reasons to go down a road 
that would lead to nuclear 

disarmament

Britain should 
keep its nuclear 

weapons

Britain should go 
down a road of 

nuclear disarmament
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It is not important 
how we get towards 

nuclear disarmament. 

The argument about 
Britain’s disarmament 

is not a moral 
argument
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supportssupports

Britain should 
not keep its 

nuclear weapons
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There is no moral 
case for having 

nuclear weapons

Mike Clark, director of the Royal United Services Institute

14

People in charge of 
Britain’s nuclear weapons 

have to be (morally) 
prepared to use them

There is a moral 
case for having 

nuclear weapons

Britain has 
nuclear 

weapons

Britain will not use 
nuclear weapons People in charge of Britain’s nuclear 

weapons can be morally entitled to 
be prepared to use them

David Conway would be 
prepared to serve on a 

nuclear submarine

David Conway is in 
charge of Britain’s 

nuclear arsenal

David Conway is not 
willing to use Britain’s 

nuclear arsenal

David Conway is not 
on a Trident 
submarine

David Conway wants 
to give others 

responsibility for 
mass killings 

People in charge of 
Britain’s nuclear weapons 

have to be (morally) 
capable of doing the mass 
indiscriminate killings of 

civilians

As a matter of principle 
it is morally permissible 
to be prepared to use 

nuclear weapons 

It is laudable that there 
are other people willing to be 

prepared to use nuclear weapons 
so we may live in security

Britain is 
prepared to 
use nuclear 

weapons

People in charge of 
Britain’s nuclear weapons 
(are able to believe that 

they) won’t have to use them

it is not immoral to 
intend to do 

something that is 
immoral to do

People in charge of Britain’s 
nuclear weapons will use 

weapons that do not abide by 
any just war principles
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nuclear weapons 
preserve the 

peace
3

supports

Britain is complicit in 
having encouraged 

the aggressors
4

It is apparent that 
Britain will use 

nuclear weapons
10

suppose Britain disarms, 
this leaves it exposed to 

aggressors
6

Britain’s nuclear 
weapons serve as a 

deterrent 
7

supports
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There is no moral 
case for using 

nuclear weapons

David Conway, Senior Research Fellow at the think tank Civitas

1 2

You cannot be certain 
that when Britain 
disarms (countries 
like) Iran would no 
longer develop its 
nuclear weapons

By disarming 
Britain takes an 
unconscionable 

risk

o
p
p
o
s
e
s

supports

14

20

Britain should 
disarm

Britain disarming might 
help the non-proliferation 

of nuclear weapons (to 
e.g. Iran, N-Korea)

There is no 
evidence of 
that at all

Other countries, like 
Iran, would use nuclear 
weapons for aggression

Britain and America 
would only use nuclear 
weapons for defence

Britain 
recognises that 

militarily nuclear 
weapons are 
unusable and 

that they do not 
contribute to its 

security

nuclear 
weapons do 
not play any 
convincing 

role in Britain's 
security

supports

supports

supports supports

opposes

8

2

9

22 23

16

opposes

Britain should not 
keep its nuclear 

weapons

Britain disarming 
would help to 

devalue (the power 
and the status 
attached to) 

nuclear weapons

supports

10

Rogue states are 
pursuing nuclear 
weapons because 

they perceive having 
nuclear weapons as 

power projection

supports

11

Britain has weight and 
power of projection as a 
permanent member of 

the Security Council and 
a depository of the Non 

Proliferation Treaty.

supports

18

Britain 
demonstrates 

that it can 
renounce a 
weapon on 

which it thought 
it relied on for 

its security

supports

17

Britain spending billions 
on a system because it is 

regarded as indispensable 
for security makes it 

harder to convince other 
countries to give up their 

nuclear weapons and 
ambitions 

supports

12

Britain cannot say it 
relies on nuclear 
weapons for its 

security but deny 
them to others

supports

13

Britain has played a 
role in the 

acquisition of 
nuclear weapons.

supports

5

Britain has to 
take a leadership 
role in building 

back down again
4

Britain should 
promote non-
proliferation

3

One cannot keep 
possessing, 

amassing and 
advertising that 

nuclear weapons 
are indispensable 

for its security 
without using them
6

nuclear weapons  
being used would 

be a (humani-
tarian, ecological, 

evolutionary) 
disaster

7

History’s shown that 
when a certain 

number of countries 
renounce inhumane 

weapons and promote 
the disarmament for 
everybody they can 

have powerful effects.

supportsopposes

15

there is a difference 
between Britain and other 

countries (e.g. Iran)

opposes

19

there isn’t a difference 
between British people 
and the Iranian people

opposes

21

The argument 
about Britain’s 

disarmament is a 
moral argument

nuclear weapons are 
important for the 

projection of power

nuclear weapons are 
a political instrument

the problem is 
politics

opposes

28

31

32

the resources that 
are currently put into 

nuclear weapons 
could be much better 

spent

supports

24

Britain cannot play a 
moral role in the world 

if it is saying that its 
security depends on 

using or threatening to 
use nuclear weapons

supports

25

it is only good 
for Britain's PR if 

we get rid of 
nuclear weapons

opposes

27

it’s about the 
moral choices 
we make as a 

people

opposes

33

supports supports supports supports supports

Rebecca Johnson, Director of the lobby group the Acronym Institute for Disarmament Diplomacy

1

There is no moral 
case for using 

nuclear weapons

There is no moral 
case for having 

nuclear weapons

this is a pragmatic 
argument about 

where the military 
should spend its 

money
29

The type of 
weapons is not a 

moral issue
26

Any type of 
weapons can 
cause wars

30

supports

opposes

opposes

supports

supports

Analysis by Floris Bex
Argumentation Research Group

The Moral Maze, 7th of July 2009

Is there is a moral case for 
having nuclear weapons?

Should Britain keep its nuclear weapons?

Is the question whether Britain 
should keep its nuclear weapons a 

moral issue?

Is there is a moral case for 
using nuclear weapons?

Main questions this programme

there is a cheap moral 
pose that you can strike 
about nuclear weapons

The moral point is that to 
threaten and to use nuclear 

weapons on centres of 
population is absolutely immoral

War was 
not the 
CND’s 
issue

The risk of accident and 
miscalculation has been 
massive for 50 years and 

we’ve been lucky

the scaremongers 
were utterly justified

Britain should not stay in 
NATO while NATO has 

first use policies of 
nuclear weaponry

if Hitler had had a nuclear 
weapon and threatened 

Britain, we would not 
have been entitled to use 

nuclear weapons

CND actually 
supported quite 

a lot of wars

many of the people in 
CND were entirely pro-

imperialist, pro-militarist, 
pro-war

CND could kind of get 
very high and mighty 

about nuclear weapons

CND can support a 
war it thinks is 

legitimate and at the 
same time strive for 

the removal of nuclear 
weapons

it is different 
between America 

and Britain

in Britain public 
opinion is on the 
move (towards 
disarmament)

Britain should not 
keep its nuclear 

weapons

America only has to 
give up its nuclear 

weapons in 
conjunction with other 

nuclear powers

There is no moral 
case for having 

nuclear weapons

There is no moral 
case for using nuclear 

weapons

The argument about 
Britain’s disarmament is a 

moral argument

Politically it is 
impossible for the 

US to consider 
disarmament

Disarmament is a 
political argument

The type of 
weapons is not 
a moral issue

nuclear  and 
conventional weapons 
are a different moral 

category

Bruce Kent, Honoured Vice President of the Campaign for Nuclear Disarmament
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supports

a TNT bomb can 
be used with 
some sort of 

discrimination

supports

nuclear 
weapons are 

indiscriminate 
in their use

supports supports

the carpet 
bombing of 

Dresden was 
indiscriminate 

and destructive

supports

Disarmament 
is a pragmatic 

argument

supports

o
p
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opposes

The American 
population would 

never agree to 
disarming

supports

Britain shelters under 
NATO's nuclear 

umbrella ella ella

opposes

Britain would have been 
incinerated and occupied by 
a fascist power, it could not 

have defended itself to 
prevent loss of life and to 

defend democracy

opposes

the CND is not a 
pro-imperialist , 

pro-war 
organisation

opposes

the consequences of that  
scaremongering about 

weapons of mass destruction 
was precisely what allowed 

us to go into a war

supports

there was an awful lot of 
scaremongering about 

the particular horrors that 
nuclear weaponry would 

bring

supports

Col. Petrov saved the 
world by not telling 

Moscow that the 
Russians were under 

attack

s
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other means 
of defence 
are moral

opposes

it is not defence 
but mass, mutual 

suicide

opposes

it’s not an umbrella 
but a nuclear 

lightning conductor

opposes
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Bruce Kent would 
not incinerate 

Hamburg or Berlin 
to save his own life

supports

25

If a nuclear power is 
threatening Britain, there 
would be a moral case for 

using nuclear weapons 

the Cold War has ended and 
none of the original justifications 

any longer mean we can keep 
nuclear weapons

The type of 
weapons is not a 

moral issue

The use of nuclear 
weapons by the US 

was immoral

The role of Trident is to project Britain 
as a global power; such delusions of 
grandeur can and have been hugely 

damaging for people across the world

in the abstract there is no 
distinction difference 

between conventional and 
nuclear weapons

the mass 
indiscriminate killing 
of civilians is morally 

indefensible

There is a moral 
case for using 

nuclear weapons

Britain should not 
keep its nuclear 

weapons

The argument about 
Britain’s disarmament 

is not a moral 
argument

There is no moral 
case for using 

nuclear weapons

There is no moral 
case for using 

nuclear weapons

Britain should not 
keep its nuclear 

weapons

The argument about 
Britain’s disarmament 

is not a moral 
argument

Melanie Phillips, social 
commentator on the Daily Mail

Catholic writer 
Clifford Longley

Claire Fox from the 
Institute of Ideas

Kenan Malik, neurobiologist who works on the 
Frontiers of Science, Behaviour and Politics
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Argument diagramming – for design reasoning

• Reasoning about e.g. system or software design

• Make choices explicit, documentation of the design

• Correlation between rationalization & better designs



Argument diagramming – for collaborative 
sensemaking



Argument diagramming – for intelligence

• Mapping out different hypotheses, pro and 

counterarguments

• Asking critical questions
• Can improve intelligence reports

Kruger, A., Thorburn, L., & van Gelder, T. (2022). 
Using argument mapping to improve clarity and 
rigour in written intelligence products. Intelligence 
and National Security, 37(5), 607-626.

Toniolo, A., Cerutti, F., Norman, T. J., Oren, N., Allen, 
J. A., Srivastava, M., & Sullivan, P. (2023). Human-
machine collaboration in intelligence analysis: An 
expert evaluation. Intelligent Systems with 
Applications, 17, 200151.



Applications of argument diagramming

• Visualizing and mapping arguments, scenarios, 
hypotheses can help

• Structuring, providing overviews
• Mind maps etc.

• Being constrained to diagrams does not help

• Manual work by the user

• Is this “computational argumentation”?



Argumentative (dialogue) support systems

• For training argumentation skills

• For discussing fake news

CHI 2020 Paper CHI 2020, April 25–30, 2020, Honolulu, HI, USA

AL: An Adaptive Learning Support System 
for Argumentation Skills 

Thiemo Wambsganss 
University of St.Gallen 
St.Gallen, Switzerland 
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ABSTRACT 

Recent advances in Natural Language Processing (NLP) bear 
the opportunity to analyze the argumentation quality of texts. 
This can be leveraged to provide students with individual 
and adaptive feedback in their personal learning journey. To 
test if individual feedback on students’  argumentation will 
help them to write more convincing texts, we developed AL, 
an adaptive IT tool that provides students with feedback on 
the argumentation structure of a given text. We compared 
AL with 54 students to a proven argumentation support tool. 
We found students using AL wrote more convincing texts 
with better formal quality of argumentation compared to the 
ones using the traditional approach. The measured technology 
acceptance provided promising results to use this tool as a 
feedback application in different learning settings. The results 
suggest that learning applications based on NLP may have a 
beneficial use for developing better writing and reasoning for 
students in traditional learning settings. 

Author Keywords 

educational applications, pedagogical systems, argumentation 
learning, adaptive learning 

CCS Concepts 

•Applied computing !  Interactive learning environments; 
•Computing methodologies !  Natural language process-
ing; •Human-center ed computing !  Laboratory experi-
ments; 

Permission to make digital or hard copies of all or part of this work for personal or 
classroom use is granted without fee provided that copies are not made or distributed 
for profit or commercial advantage and that copies bear this notice and the full citation 
on the first page. Copyrights for components of this work owned by others than ACM 
must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, 
to post on servers or to redistribute to lists, requires prior specific permission and/or a 
fee. Request permissions from permissions@acm.or g. 
CHI ’20, April 25–30, 2020, Honolulu, HI, USA. 
© 2020 Association for Computing Machinery . 
ACM ISBN 978-1-4503-6708-0/20/04 ...$15.00. 
http://dx.doi.org/10.1145/3313831.3376732 

Figure 1. Screenshot of our  adaptive learning suppor t system: a user  
received feedback on the ar gumentation quality of her  text 

INTRODUCTION 

Nowadays, information is readily available, so people need to 
develop skills other than the replication of information. This 
results in a shift of job profiles towards interdisciplinary, am-
biguous and creative tasks [66]. Therefore, educational institu-
tions need to evolve in their curricula, especially regarding the 

Paper 603 Page 1

Wambsganss, Thiemo, et al. "AL: An adaptive 
learning support system for argumentation skills." 
Proceedings of the 2020 CHI conference on human 
factors in computing systems. 2020.

Musi, E., Carmi, E., O’Halloran, K., & Reed,C. (2023) “Developing 
misinformation immunity: how to reason-check fallacious news in 
a human computer interaction environment”, Social Media & 
Society, 9 (1).



Argumentation & automated reasoning

• Argumentative “expert systems” performing 

automated reasoning

• Medical, legal, systems

• Persuasion, inquiry

Kakas, Antonis C., Moraitis, Pavlos, and 
Spanoudakis, Nikolaos I. ‘GORGIAS: Applying 
Argumentation’. 1 Jan. 2019 : 55 – 81.

Chalaguine, L. A., & Hunter, A. (2020). A persuasive chatbot 
using a crowd-sourced argument graph and concerns. In 
Computational Models of Argument (pp. 9-20). IOS Press.



Formal argumentation for citizen 
complaint/report intake 

• Trade fraud: false webshops, malicious traders 

on Ebay

• 60,000+ reports of alleged online fraud per year

• Not all fraud: wrong product, not paid

• Manually checked by case workers

• Automatically recommend to file report or not

• Citizen fills in a form w. details & free text story 

• Possible fraud or not?

Schraagen, Testerink, Odekerken, Bex (2018) 
Argumentation-driven information extraction 
for online crime reports. LeDAM 2018



Legal model

AI for intake – legal model

Not  
delivered

Waited

Not sent
Product 

paid
Deception

Presumably 
fraud

False 
location

False 
website

Delivery 
failure

Computational argumentation
ASPIC+ theory based on 
Dutch Criminal Code & police policy rules 



Complaint form Legal model

AI for intake – free text

Not  
delivered

Waited

Not sent
Product 

paid
Deception

Presumably 
fraud

False 
location

False 
website

Delivery 
failure

Computational argumentation
Rules w. exceptions based on 
DCC & police policy rules 

Schraagen, Brinkhuis & Bex (2017) Evaluation of 
Named Entity Recognition in Dutch Online 
Criminal Complaints. DESI VII @ ICAIL 2017 

Fictitious example report  1
I would like to report fraud. I 
recently saw a bicycle for sale on 
eBay and contacted the advertiser. 
He said he lived far away, so he 
would send me the bike. I paid 
him in good faith, but have still 
not received anything. I saw on 
Facebook he lives nearby. 



Extracting observations 
from complaint form

Inferring possible fraud (or not)

AI for intake – combining data and knowledge

Not  
delivered

Waited

Not sent
Product 

paid
Deception

Presumably 
fraud

False 
location

False 
website

Delivery 
failure

Computational argumentation
Rules w. exceptions based on 
DCC & police policy rules 

Fictitious example report  1
I would like to report fraud. I 
recently saw a bicycle for sale on 
eBay and contacted the advertiser. 
He said he lived far away, so he 
would send me the bike. I paid 
him in good faith, but have still 
not received anything. I saw on 
Facebook he lives nearby. 

False location

Paid

Not delivered

Basic information extraction

D. Odekerken, F. Bex, A. Borg, B. Testerink (2022) 
Approximating Stability for Applied Argument-
based Inquiry. Intelligent Systems with Applications.



Was there a 
delivery 

failure?

Did you
wait?

Extracting observations 
from complaint form

Inferring possible fraud (or not) Asking for missing 
observations

AI for intake – asking the right questions

Not  
delivered

Waited

Not sent
Product 

paid
Deception

Presumably 
fraud

False 
location

False 
website

Delivery 
failure

D. Odekerken, F. Bex, A. Borg, B. Testerink (2022) 
Approximating Stability for Applied Argument-
based Inquiry. Intelligent Systems with Applications.

Computational argumentation
Rules w. exceptions based on 
DCC & police policy rules 

Approximation algorithms
Can new info still change the 
conclusion (and if so which)?

False location Not delivered

Basic information extraction

Fictitious example report  1
I would like to report fraud. I 
recently saw a bicycle for sale on 
eBay and contacted the advertiser. 
He said he lived far away, so he 
would send me the bike. I paid 
him in good faith, but have still 
not received anything. I saw on 
Facebook he lives nearby. 

Paid



Asking for observations – queryables

• ASPIC+ extended with 

queryables

• Elements of K that are 
uncertain

• Question: which 

queryables, if observed, 

would still change the 

conclusion?

Not  

delivered
Waited

Not sent
Product 

paid
Deception

Presumably 

fraud

False 

location

False 

website

Delivery 

failure

D. Odekerken, F. Bex, A. Borg, B. Testerink (2022) 
Approximating Stability for Applied Argument-
based Inquiry. Intelligent Systems with Applications.



Stability

Future setup of 𝐴𝑆: Every setup 𝐴𝑆′ s.t. 𝒦 𝐴𝑆 ⊆ 𝒦 𝐴𝑆′

• Stable-Unsatisfiable: No argument for topic 𝜏 in any 𝐴𝑆′.
• Stable-Defended: In every 𝐴𝑆′, there is an argument for 𝜏 in 

the grounded extension 
• Stable-Out: There is an argument for 𝜏, but in every 𝐴𝑆′, all 

arguments for 𝜏 are attacked by an argument in the 
grounded extension.

• Stable-Blocked: There is an argument for 𝜏, but not in the 
grounded extension and in every 𝐴𝑆′, it is attacked by an 
argument that is not in the grounded extension.

D. Odekerken, F. Bex, A. Borg, B. Testerink (2022) 
Approximating Stability for Applied Argument-
based Inquiry. Intelligent Systems with Applications.



Asking for observations – queryables

• Stable-Defended

• Deception, K
• Rest is not stable

• Calculating all possible future 
extensions is expensive, so 
approximate
• If Delivery Failure, topic is 

Stable-Out 
• If Waited and not Delivery 

failure, topic is Stable-In

Not  

delivered
Waited

Not sent
Product 

paid
Deception

Presumably 

fraud

False 

location

False 

website

Delivery 

failure

D. Odekerken, F. Bex, A. Borg, B. Testerink (2022) 
Approximating Stability for Applied Argument-
based Inquiry. Intelligent Systems with Applications.



Inferring possible fraud (or not)

AI for intake – recommendation & explanation

Not  
delivered

Waited

Not sent
Product 

paid
Deception

Presumably 
fraud

False 
location

False 
website

Delivery 
failure

A. Borg & F. Bex (2021) Explaining Arguments at the 
Dutch National Police. Explainable AI for Law 
(XAILA).

Computational argumentation
Rules w. exceptions based on 
DCC & police policy rules 

Response

Thank you for your complaint. In your 
case, the system has concluded that it is 
not a case of fraud, since you did not wait 

for at least 5 days. We recommend you do 
not file an official report at this point. 

Explanations
Explaining (non-)acceptance in terms  
of arguments and counterarguments



AI for intake – evaluation with citizens

• Do citizens trust the system with and without an explanation?

• Controlled experiment 1700+ participants

• Recommendation: do not file report

• Explanation: the webshop is whitelisted

• Do users follow the recommendation (trusting behaviour)?

• Without explanation (computer says no), 40-60% followed 
recommendation, trusted the system

• With explanation, 65-80% followed recommendation, trusted the 
system

E. Nieuwenhuizen, A. Meijer, F. Bex, S. Grimmelikhuijsen
Explanations increase citizen trust in police algorithmic 
recommender systems: Findings from two experimental 
tests. Under Review



AI for intake – evaluation with
      case workers

• Observe case workers at the Dutch Police
• Before the system: manually go through the 

process 

• With the system: 
• Still assess each submitted case
• Observation extraction and question asking is 

done by system
• Case worker gets form + list of observations

• Conclusion/recommendation given to case 
worker without explanation

Carlos Soares, Stephan Grimmelikhuijsen, and Albert Meijer. 2023. Screen-level 
bureaucrats in the age of algorithms. An ethnographic study of algorithmically 
supported public service workers in the Netherlands Police. Information Polity



AI for intake – evaluation with 
      case workers

• Case workers were helped by automated extraction & 
question asking 
• “The process of assessing an online fraud report is automated on 

the front side of the process.” 
• “I think that I spend around five percent of the time assessing an 

online fraud report compared to [before the system].”

• Conclusion fraud or not ignored

• No explanation – professional opinion & discretion
• “If it says [fraud], it tells me nothing, I cannot say, ‘sure [this is 

fraud]’. I still want to read it all.” 

Carlos Soares, Stephan Grimmelikhuijsen, and Albert Meijer. 2023. Screen-level 
bureaucrats in the age of algorithms. An ethnographic study of algorithmically 
supported public service workers in the Netherlands Police. Information Polity



Computational argumentation, automated 
reasoning & applications

• Argumentation technologies involving ontologies, logic, 

are very much “GOFAI”

• Work for bounded, well defined domains

• Knowledge acquisition & modelling

• Do what you expect (or prove) them to do, are 
relatively easy to explain

• Can be computationally expensive

• Need NLP to interact with real users, natural 
language text



Applications of computational argumentation – 
the future

• Integration with neural (language) models

• Allows reasoning with natural language

• Can help with computational complexity
• Formal models can be used to check for correctness & 

consistency, to explain  

Argument mining
Provide formal 

seman cs 

Text genera on
Natural dialogues

Include or ask for new 
informa on

Argument
Logics

 emi structured or 
unstructured text

Linked argument data

Y. Guo, T. Yu, L. Bai, J. Tang, Y. Ruan and Y. 
Zhou, "Argumentative Explanation for Deep 
Learning: A Survey," 2023 IEEE International 
Conference on Unmanned Systems (ICUS)

D. Craandijk & F. Bex (2020) Deep 
Learning for Abstract Argumentation 
Semantics. Proceedings of the Twenty-
Ninth International Joint Conference on 
Artificial Intelligence (IJCAI 2020)



An application to help the court

• The Dutch courts are being overwhelmed by appeals to 

traffic fines, often written by ChatGPT. They want you to 

design a system for them that makes the process more 

efficient by (semi-)automatically handling cases



Citizens submit an appeal to the court

Violation of art. 31 Traffic law – not stopping for a red light.
“I did not see the red light, because it was hidden behind the leaves of a tree. I’ve attached a 
photograph showing that the traffic light is obscured.” 
Decision by prosecution 13-4-2023; Appeal submitted on 18-4-2023; fine paid.

Violation of art. 54 Traffic law – exceeding the speed limit by 20 km/h.
“I agree that I drove too fast on the motorway. However, I have a good reason, because my wife was in 
labour and we had to get to the hospital as soon as possible. We arrived just in time.” 
Decision by prosecution 27-7-2023; Appeal submitted on 2-8-2023; fine paid.

Violation of art. 19 Traffic law – parking outside a designated parking zone.
“I have not paid the fine because I am in debt and have no money.” 
Decision by prosecution 17-8-2023; Appeal submitted on 20-8-2023; fine not paid.

Violation of art. 20 Traffic law – endangering traffic by parking on the road.
“The prosecution argues I parked in the road. However, I was parked on the side of the road with two 
wheels on pavement and the traffic could easily pass my car, so I was in violation of art 19 Traffic law, 
for which the fine is significantly lower” 
Decision by prosecution 8-2-2023; Appeal submitted on 12-2-2023; fine paid.



Paralegals decide on the appeals

• Once the appeal comes in, the paralegal reads it and makes a 
decision: approve – reject – change – inadmissible   
• Has the appeal been submitted within 4 weeks? Has the fine 

been paid? 

• If not, the appeal is inadmissible.

• If the appeal is admissible, it depends on the motivation.
• Different article of traffic law applies: change 

• Situation was such that the appellant could not know they broke the 
law: approve 

• Otherwise: reject

• Note that paralegals always have discretionary authority to 
decide differently in a case, for example if it very unreasonable 
for the person to have to pay the fine. 



Design an application to help the court

• An argumentation system that receives as input the 

appeals.

• Describe in 1 slide what the system does, and what 

you need to build it

• Rules? Arguments? Language processing & generation?



Argument mining
Provide formal 

semantics 

Text generation
Natural dialogues

Include or ask for new 
information

Argument
Logics

Semi-structured or 
unstructured text

Linked argument data



Conclusion

• Designing AI for practice is really difficult!

• Combine knowledge & data
• Use new techniques without forgetting the old ones

• Engage with stakeholders from practice
• Is AI really the solution (and does it matter whether it is 

AI?)
• Combine different disciplines

• Building and evaluating AI for law from different 
perspectives


