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Real argumentation in practice

« What s “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
argumentaﬂong)

« (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?

CONCLUSIOM

Socrates has a tail.

SUPPORTS

PREMISE PREMISE
If Socates is a dog,
then Socrates has Socrates is a dog.
a tail.

w

w

72}

(=]

&
PREMISE o] PREMISE
Socrates is a human. No humans are dogs.

« 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 Al because it poses a risk

« we should not regulate Al because it would stifle innovation
 dialogue between agents

« EU: "We should regulate Al"

« Techindustry: “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

e (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) Vx.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 Expert testimony: “The

“I saw the suspect blood on this knife is the
in London” victim’s blood “




Building arguments - examples from evidential
reasoning

e ..we can infer conclusions

The blood on

Th? suspect this knife is the
was in London victim’s blood

| |

Witness testimony Expert testimony: “The

“I saw the suspect blood on this knife is the
in London” victim’s blood “




Conclusions can serve as premises for a new
inference

The suspect was
not in Beijing
N

The suspect
was in London

|

Witness testimony

“I saw the suspect
in London”




Linked arguments: both premises are needed
(conjunction)

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

1

The blood on The knife was
this knife is the found near the
victim’s blood crime scene

|

Expert :
.p Police report
testimony



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

The suspect
was not in
London

|1

The suspect was in The suspect was in
Amsterdam Beijing




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

The suspect
was in London

|1

Witness testimony 1 Witness testimony 2

“I saw the suspect in “I saw the suspect in
London” London”




Arguments built on commonsense knowledge

« General knowledge or knowledge from personal experience

e Christmas is the 25t 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

« Quality 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

Women are
worse drivers
than men

Floris does not
have red hair




Commonsense knowledge in argumentation

« (laims can be further supported
« Different types of premises: necessary (cannot be
denied), defeasible (can be denied)

Women are )
) Floris does not
worse drivers _
have red hair
than men
It is general

Beijing is the Picture of Floris

k ledge that
capital of China nowledge tha

women are worse

with brown hair

drivers than men




Commonsense knowledge as inference rules

The suspect
was in London

'}

If a witness
says P, we can
infer that P

Witness testimony

“I saw the suspect
in London”

The blood on
this knife is the
victim’s blood

?

If an expert
says P, we can
infer that P

Expert testimony: “The

blood on this knife is the
victim’s blood “

The knife was
found near the
crime scene

?

If a police
report states
that P, we can
infer that P
\ J

Police report: “The

knife was found near
the crime scene




Commonsense knowledge as inference rules

The suspect
was not in
China

A

( London is not ]

L in China

The suspect
was in London

|

Witness testimony

“I saw the suspect
in London”




Commonsense knowledge as inference rules

The suspect fired
the shots

A

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

A gun was fired

|

Witnhess testimony

“I heard a gunshot”

When the suspect
was apprehended,
he had a gun

have been the

\ suspect who fired /

No-one else had a

gun

Police report

Police report




Logical inference rules

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

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

The blood on The knife was
this knife is the found near the
victim’s blood crime scene

|

Expert :
.p Police report
testimony



Where do the inference rules come from?

« There are many (possible) inference rules
« Logical inference rules
« Legalrules
« 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 Aacommon cause of B?
 |sthere 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

* IsW speaking the truth?

* IsW's memory good?

« |IsW's perception good? The suspect
« What do other witnesses say? was in London

Witness testimony
“Iremember | saw

the suspect in
London”




Inference rule for perception

X saw that P therefore P

 Were the circumstances such that X could see P?

« Does X have good sight?

The suspect
was in London

|

The witness saw the
suspect in London




Inference rule for memory

« Xremembers that P therefore P

« (Can it be that Xs memory has been tainted?
« Does X have good 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

[Perception L/ T

The witness saw the
suspect in London

[Memory L/ T

The witness remembers that they
saw the suspect in London

Witnhess W
testimony

Witness testimony
“Iremember | saw

the suspect in
London”



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 murdered J

A
( Article 289 Dutch
Criminal Code

—

E killing J was E intended to

premeditated kill J E killed |




Counterarguments

« Arguments may be attacked on each of their elements.

« Underminer: attack a (non-necessary) premise
e 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
« (ritical questions point to possible attackers of

argument based on a specific rule



Undermining: premise attack

The suspect
was not in
Beijing

|

The suspect
was in London

The suspect
was not in
London

The suspect’s passport

does not show he
entered the UK




Rebutting: conclusion attack

The suspect

, The suspect
was notin  ¢-

was in Beijing

Beijing
The susp(-?‘ct The suspect Witness testimony
wasnotin 9 —e , “
was in London | saw the suspect
London

in Beijing”

The suspect’s passport Witness testimony

does not show he “I saw the suspect
entered the UK in London”




Undercutting: attacking the application of the

inference rule

The suspect
was in London

If a2 witness )

A

The witness is
lying

says P, we can
infer that P J

Saw

e suspec

in London”

The withess
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.ntm

« Construct an argument with counterarguments



Linked argument data - the AIF

« AlIF - Argument Interchange Format - is an ontology for argumentation
« Linked data, knowledge graphs

e |-nodes: information
e 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

Conclusion
P (may be taken to
be true)

i2: Harry was in
Dundee

Witness
Testimony
Scheme

ral: Witness
Testimony

Premise il: Bob testifies i3: Bob is Exception

Witness W asserts that Harry was in biased Witness W is
that P Dundee biased




Formal (logical) argumentation

« How do argumentation diagrams relate to formal
(logical) argumentation?

e AlF <> 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
« R.=Strictrules (g, ..., ¢ = ¢@); or
« R,=Defeasible rules (¢, ..., ¢, = @)

« Constructed from a knowledge base K c £
« K, =(necessary)axioms
« K, =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)

« Adefeats B iff for some sub-argument B' of B, A attacks B’



ASPIC+ argumentation theory

« Anargumentation theory is a triple AT = (AS,KB) where:
« ASis an argumentation system

 Logical language L with contrary relation, strict
and defeasible inference rules R, and R,

* KBis a knowledge base in AS

« Since we have defined a binary defeat relation on Args,,
this instantiates Dung's (1995) abstract argumentation
frameworks



AIF <-> ASPIC+

i2: Harry was in
Dundee

ral: Witness
Testimony

il: Bob testifies
that Harry was in
Dundee

i3: Bob is
biased

K=A{i1, i3}
Ro={ral: i1 = i2}
—-ral ={i3}

AT
A2: Al =12
A3 13

A3 undercuts A2




Back to Sacco & Vanzetti

« Which extensions do you get from your argumentation
theory about Sacco & Vanzetti?



Applications of “real” computational
argumentation

e 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

establish safe

Australia should

injecting rooms for
heroin addicts.

' N

Reason

[ Australia should cut the
death rate for heroin
addicts if it can do so
without incurring other
significant social costs. ]

Establishing safe
injecting rooms will
cut the death rate
for heroin addicts in
Australia.

[ Establishing safe
injecting rooms
will not incur other
significant social
costs. ]

'y

I

[ Australia should cut its
overall death rate if it can
do so without incurring
other significant social
costs. ]

[ Cutting the death
rate for heroin
addicts would
significantly cut the
overall death rate. ]

Establishing safe
injecting rooms cut
the death rate for
heroin addicts in
other countries.

[ Australia is
relevantly like
these other
countries. ]




Argument diagramming - for mapping

debates

Providing overviews of large and
complex debates
« Debategraph

Melanie Phillips, social
commentator on the Daily Mail

There is a moral
case for using
nuclear weapons

13 nuclear power s
threatening ritan,there

complex

Analysing The Moral Maze

Main questions this programme

Is there is a moral case for
having nuclear weapons?

[Should Britain keep its nuclear weapons

) |

should keep its nuclear weapons a

Is the question whether Britain
moral issue?

Is there is a moral case for
using nuclear weapons?

Claire Fox from the
Institute of Ideas

Why should we dump the bomb?

Kenan Malik, neurobiologist who works on the
Frontiers of Science, Behaviour and Politics

Britain should not There is no moral ‘The argument about

The argument about

There is no moral Britain should not

. using nuciar weapons

« Argument Web

keep its nuclear case for using Britain's disarmament| case for using keep its nuclear Britain’s disarmament
weapons nuclear weapons is not a moral nuclear weapons weapons is not a moral
argument argument
the Cold Warhasendec nd e 0\1 meoneol The e of Trident s o projctbitan | | inthe abstractthere s o
weapons s nota
s mmora . monlsue randear.
damaging or peopi across the world nucear weapons

nuclesr weapans

indefensible

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

There is no moral
case for having
nuclear weapons

keep s nuclear

[ Britain should not
weapons

There is no moral
case for using.

nuclear weapons

(

Bitain isarming might
elpthe non-prolferation
of nuclear weapons (10
| catantioe) | F

ritain should

profferation

The argument
about Britain's
disarmament is a
moral argument

Britaincannot laya [ itis only good } the problem s
po

Jiies

ke a eadership
role inbuiding

possessing,
asing and
advertising that

[roewrvemons |

- down again

nuclear weapons

spent

M

are indispensable s
for s securty
withoutusing them

Bitain has played 3
ol nthe

acquisiton of
nuclesr weapons.

thisisa pragmatic
argument about

wherethe miltary
Shouldspend s

ey || e sitanspending billons | [ aetain cannotsay it By disarming
idbeipto. | porsang mocenr ona system becauseitis | | elies on nucear Brtain takes an
s for it unconscionable
Torsecurty makes it security but deny sk

and the status

attached o) | nuciear wea

they perceve having|

harder to convinceother =

ons as s themtoothers

nudear weapons and
ambit

You cannot be certain
“hat when Bitain
disarms (counties

History' shown that

S

the disarmament for

contrbute tolts | trelied on for

betueen Brtain and other
counties (e Iran)

longer develop ts
nuclear weapons

Brtn has weight and

permanent member of
the Securtty Councl and
adepository f the Non

everybody they can

have powerfl effcts N

it securiy

Prolferaton ey
. [ [ Other counries, ke

using orthretening to
_usenucar weapors.

nuclear weapons are
3 poltcalnstrument

) i€ about the
nuclearweaponsare [ | 15 20Ut e

important for the

projection of power

52 people




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
« (Canimprove intelligence reports

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.

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.

Water supply
contamination

Pro -

Pumpéng
station
Explosion

Hypothesiz 1

< Pumping station explosion because of Gas

{pll =IN & pl‘-;-—()(E’I‘]

- People illness because of water contamination

{p18=IN & p19=0UT)
Hypothesis 2:

Pumping station explosion because of [ED
(p11=0UT & pig=IN)

- People illness because of water contamination

{}J“;:lN & 7 7=OLYTJ

Hypothesis 3:

- Pumping station explogion becausze of [ED

{(p11=0UT & pya=IN)

- People illness because of biological IED

(P18=OUT & py7=IN)




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
* |s this “computational argumentation”?



Argumentative (dialogue) support systems

« For training argumentation skills
« For discussing fake news

* hews Wty o

0 I
a—

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).

it [ @
]

Text editor

Whiles writing, you can elick the Analyze button to get feedback on your argumentatio
Chick on (Sl disp m in the detailed view

I e st i Grindsaiz Kiar Eine App. walche ailes m Haushal automatisiart, was méglich ist. [E& Wird wahschainlich immiar mahi Services auch im Bezug.
auf dan Haushalt gabsn. Entsprechand ist der Zaitpunkt und dis Stassrichtip gut gawihit, Es gibt verschisdensts Haushaltsaufgabsn, weicha grosssn
oder L sich bringan wenn man diase durch ‘arlacigen lassen mochte. Es ist mir

‘nicht idar, gute Di warden kbnnan. Dies ist vor allam wabe, wenn wir von einer multinaticnalen oder gar weitwedt
nuizharen Platitarm sprechan. Menschan haban haufig Vorlisben fur Dings, e sis barsits kennen. 5o weiss ich aus Erfahirung, dass man sich bai

96Ma [ane aussucnt, gehéirt odar mit walchen man im Wealfal schen gute Erfanrungen gamachi hat. Es ist mir
‘nicht idar, wie dies iibsr die genannte App passieran wirds vor alem wenn s ist. Zucsm wéi inee Sacht
Transparenz bazbglich des genawan Providars sehr wichtig. Dies hat verschisdana Grinde, wie beispeiswesa Der Kunds kann Anbietar wahlan, welchan ar
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Ich insbesondara in Bereschan sehen, In denen 65 Noch keine kastaniosan Allemativen Gibt, der Kaordnationsaufwand gross ist. ader car Servics noch neu ist.

Analyze @
xplanation

learning
ack {1 "

W Acgumentative [95%]

W Non-Argumentative [5%] 0

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.



Argumentation & automated reasoning

So tell me Why do you think university fees in the UK should be
abolished?

It means students do not have to come from a privileged back-
ground in order to study. Everyone will have an equal opportunity

They all go to school and get equal knowledge and opportunities,

it is got nothing to do with the family background. Whilst at high
school, student get all the information they need to go further

But someone who leaves school without going to university will
have lower work opportunities as most jobs require a degree or

We have to give everyone equal chance to succeed and end up with

the best job they can, naturally there will be those who reach the
top, and those who don't.

Students would be able to focus more on their education and not
have to worry about the fees and debt they'll get into

Argument B

Argument A

University fees are / income families

The high fees make
university inaccessible

Argumentative “expert systems” performing
automated reasoning

« Medical, legal, systems

« Persuasion, inquiry

Argument D

The government would have
to increase taxes for everyone
and it’s unfair to charge people

to students from lower

necessary to keep
the university run-

universities

Argument C
ning T
It should be the gov-

ernment’s job to fund

who don’t go to university
more taxes for a service they
don’t use.

Chalaguine, L. A., & Hunter, A. (2020). A persuasive chatbot Kakas, Antonis C., Moraitis, Pavlos, and
using a crowd-sourced argument graph and concerns. In Spanoudakis, Nikolaos I. ‘GORGIAS: Applying
Computational Models of Argument (pp. 9-20). 10S Press. Argumentation’. 1 Jan. 2019 : 55 — 81.



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

 C(itizen 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

Aangifte internetoplichting

[ [ [ o

PULITIE



Al for intake - legal model

Legal model

ENEENENE
A4

.

%ﬁﬂ Noft sent ] [ PrOd|Ud ] [ Decep’rlon]

Presumably
fraud

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



Schraagen, Bex (2019) Extraction of semantic Schraagen, Brinkhuis & Bex (2017) Evaluation of
relations in noisy user-generated law enforcement  Named Entity Recognition in Dutch Online
data, IEEE Semantic Computing (ICSC). Criminal Complaints. DESI VIl @ ICAIL 2017

Al for intake - free text

Complaint form Legal model
Not ; Ealse
[ delvered J [ it J [ location J [ J
Fictitious example report 1
| would like to report fraud. | \‘(i)‘/ \C)\/()‘/
recently saw a bicycle for sale on
eBay and contacted the advertiser. Delivery , Not sent Product D H
He said he lived far away, so he failure h orsen paid ecepton

would send me the bike. | paid
him in good faith, but have still
not received anything. | saw on
Facebook he lives nearby.

Presumably
fraud

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



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

Al for intake - combining data and knowledge

Extracting observations Inferring possible fraud (or not)
from complaint form

Fictitious example report 1

| would like to report fraud. |
recently saw a bicycle for sale on
eBay and contacted the advertiser.

He said [(EENIVEEREIREVEY, so he

would send me the bike. |I'¢

allaWIg¥(eleloR N, but have still
not received qnythmg | saw on Presumably
Facebook [gfNIVEalEIg o). fraud

False location Not delivered Computational argumentation

Rules w. exceptions based on
Basic information extraction DCC & police policy rules




Al for intake - asking the right questions

Extracting observations
from complaint form

Fictitious example report 1

| would like to report fraud. |
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. | paid
him in good faith, but have still
not received anything. | saw on
Facebook he lives nearby.

False
welbsite
(O

Presumably
fraud

| False location | Computational argumentation

Rules w. exceptions based on
DCC & police policy rules

Basic information extraction

Inferring possible fraud (or not)

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

Asking for missing
observations

Did you
waite
&

Was there a
delivery
failure?

=]

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




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

Asking for observations - queryables

« ASPIC+ extended with
Not . False
queryables gelivered [IRESEES website

e Elements of K that are

uncertain
Q t' h h { —Y[E:ilrfer Not sent ] Prog%d Deception
o uestion:. Wnic - ] [ pdld

queryables, if observed,
would still change the
conclusion? [ Pres“mgb'y]

fraud




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 T in any AS".

« Stable-Defended: In every AS’, there is an argument for 7 in
the grounded extension

« Stable-Out: There is an argument for , but in every AS’, all
arguments for T are attacked by an argument in the
grounded extension,

« Stable-Blocked: There is an argument for t, 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 T o
. Not . alse
¢ DeCepthﬂ, j( delivered Waited website

« Restis notstable

« (alculating all possible future

extensions is expensive, so [% | i ,‘ Nofsem] broduct Bl necption
approximate S— S

« If Delivery Failure, topic is
Stable-Out

 If Waited and not Delivery [ Presumgbly]

failure, topic is Stable-In fraud




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

Al for intake - recommendation & explanation

Inferring possible fraud (or not)

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.

Presumably
fraud

Computational argumentation Explanations
Rules w. exceptions based on Explaining (non-)acceptance in terms
DCC & police policy rules of arguments and counterarguments



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

Al 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



Al for intake - evaluation with
case workers

e (QObserve case workers at the Dutch Police

« Before the system: manually go through the
process

« With the system:
e 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



Al 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.”

« “l'think that | 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

« “Ifit says [fraud], it tells me nothing, | 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

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

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

Semi-structured or ——
unstructured text

Text generation

Linked argument data

Natural dialogues

Provide formal

semantics

— > Argument

D

Include or ask for new

information

Logics

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



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. 54 Traffic law — exceeding the speed limit by 20 km/h.

“I agree that | drove too fast on the motorway. However, | 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. 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. 19 Traffic law — parking outside a designated parking zone.
“I have not paid the fine because | 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 | parked in the road. However, | was parked on the side of the road with two
wheels on pavement and the traffic could easily pass my car, so | 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 paia?
« 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 tha.tfpa ralegals 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?



Provide formal
Argument mining semantics

Semi-structured or —— . Argument
Linked argument data .
unstructured text <« Logics

Text generation Include or ask for new
Natural dialogues information



Conclusion

Designing Al for practice is really difficult!

Combine knowledge & data
« Use new techniques without forgetting the old ones
Engage with stakeholders from practice

 Is Al really the solution (and does it matter whether it is
Al?)

Combine different disciplines

 Building and evaluating Al for law from different
perspectives



