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Two sources of argumentation

• Overall structure of a scenario
• Machinery to handle argumentative 

structure of a dialogue, dealing with 
individual argument.individual argument.



3

First source

• Overall structure of a scenario, which includes 
communicative actions in addition to attack 
relations 

• Learned from previous experience of multi-agent • Learned from previous experience of multi-agent 
interactions

• In our earlier studies we proposed a concept-
based learning technique for this source

• Scenarios are represented by directed graphs 
with labeled vertices (for communicative actions) 
and arcs (for temporal and attack relations).



4

Second source

• Is a traditional machinery to handle 
argumentative structure of a dialogue

• Assessing the validity of individual claims. 
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Objective

Comparative analysis of two 
sources of argumentation-related 
information to assess validity of 
scenarios of interaction between 
agents. agents. 

Which source is more important?

Do these sources complement 
each other?
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The practical 
value

• Customer relation management (CRM) 
is the industry sector to be significantly is the industry sector to be significantly 
expanded in the future;

• Simulation of human agents is the key to 
CRM automation;

• CRM in most domains is only scalable if automated;
• Automated complaint processing is still fairly undeveloped 

area; assessing complaint validity is a key.
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A complaint scenario with attack 
relations.

Valid 
or 
invalid 
com-
plaint?
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Graph representation of the sample 
complaint  explain 

 remind 

confirm 

 explain 

deny disagree 

In our earlier studies we were 
concerned with causal links, now our 
focus is argumentation attack 
relations
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Attack relation

• A pair of vertices for a thick or thin arc may 
or may not be linked by the attack relation: 
a subject of the first communicative action a subject of the first communicative action 
is supported by a cause for the same 
(respectively, different) subjects of the 
second communicative action. 

• We are concerned with argumentation 
arcs which link other than consecutive 
vertices (communicative actions) 
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Expressing conflicts

The cause of one communicative action M1 
“attacks” the cause or  subject of another 
communicative action M2 via an argumentation 
arc A (or argumentation link) between the vertices 
for these communicative actions

This attack relationship expresses that the cause of 
first communicative action (“from”) defeats the 
subject or cause of the second communicative 
action (“to”). Such defeat relationship is 
defeasible, as it may be subject to other defeats
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Learning scenarios which consists 
from communicative actions

• Scenarios => Labeled graphs
• Relations on graphs
• Subgraphs• Subgraphs
• Similarity between graphs
• Relating a graph to a class
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Attributes of communicative actions
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Concept lattice for communicative actions
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Defining scenario as a graph
• All vertices are fully ordered by the temporal sequence

(earlier-later),
• Each vertex has a special label relating it either to the 

proponent or to the opponent (drawn on the left side),
• Vertices denote actions either of the proponent or of the 

opponent,
• The arcs of the graph are oriented from earlier vertices • The arcs of the graph are oriented from earlier vertices 

to later ones,
• Thin (black) and thick (red) arcs point from a vertex to 

the subsequent one in the temporal sequence (from the 
proponent to the opponent or vice versa),

• Curly arcs, staying for defeasibility relations,  jump over 
several vertices either directions. They usually go from 
earlier vertices to later vertices.
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Labeled graphs and domination 
relation on them 
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Defining subgraph



17

Defining similarity of scenarios
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Relating a scenario to a class 
(nearest neighbour)

Scenario graph U is assigned to a class R+

when:
1)U is similar to a positive example R+,
2)For any negative example R-, if U is similar 

to R- (i.e., U � R-¹Æ) then there exists R+ 

such that
U � R- Í U � R+ .
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Relating a scenario to a class: an 
example

 

 explain 

 remind 

accept 

 deny 

explain 

disagree 

askÇexplain denyÇaccept 

I5ÇU 

   U 

askÇexplain ignoreÇaccept 
V4ÇU 

remind 

appealÇdisagree acceptÇexplain 
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0 x x x -1 

remind 
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x x x 1 x 
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 remind  allowÇ deny 

deny_respÇexplain 

threatenÇdisagree 
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 remind 
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x -1 x 1 x 
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V4ÇU calculated 

Í  



20

Banking complaint

• I have 2 loans through Huntington, both of which were automatically deducted at the appropriate 
times each month from my Huntington account. At the beginning of July, I began paying those loans 
by check from the non-Huntington account. Though I had attempted to stop Huntington from taking 
the funds directly from my Huntington account, they continued to do so resulting in a continuing 
negative balance, compounded by NSF and overdraft fees, as well as the initial debit for the loans. 
Calls to Huntington regarding the matter have had no effect.

• I'm constantly bombarded with calls from Huntington about this so called delinquency which 
culminated in a threat from Huntington collections to repossess my truck and other vehicle (both 
loan items) 

• When I explained that I had been paying the loans by check AND that those checks had been 
debited from my other bank account, they continued to insist that no payments had been applied to 
either account and that Huntington was still going to repossess my vehicles. I've found 
corresponding checks that have posted from my primary, non-Huntington account. 

• It does appear, however, that one payment for $181.62 was never posted. After this, I again 
called Huntington and explained the situation. I was told that as long as Huntington had an open 
account for me, from which they'd already set up automatic withdraw, they could continue to 
withdraw funds for loan payment, even if the loan had already been paid by check!  I was also 
informed that the best way to rectify the situation was to close the Huntington account. 

• Since getting my loan, I've had continuing trouble. The first payment was late, due to a mistake 
made by Huntington- which they acknowledged. Huntington told me that they'd take the late 
payment off my record but it appears they never did.



21

Dialog structure with subjects of 
communicative actions and 

attack relations on them
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Graph 
representation
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Interactive Argumentation Form
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The form includes eight input areas 
where a complainant presents a 

component-based description of a 
problem

At the beginning, the subject of the dispute is 
specified: an operation which are believed by a 
complainant to be performed by a company in a complainant to be performed by a company in a 
different manner to what was expected <Where 
company got confused>. 

The essence of the problem is described, what exactly 
turned out to be wrong. In the section <Company 
wrongdoing> the complainant sketches the way the 
company performed its duties, which caused the 
current complaint. 
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Further sections of the Form
The customer’s perception of the damage is inputted in section <How 

it harmed me>. 
In the fourth section <Why I think this was wrong> the customer 

backs up his beliefs concerning the above two sections.
Usually, customer dissatisfaction event is followed by negotiation 

procedure, which is represented by two sections, <What company procedure, which is represented by two sections, <What company 
accepted> and <How company explained>. The acceptance 
section includes the circumstances which are confirmed by the 
company (in the complainant’s opinion) to lead to the event of the 
customer’s dissatisfaction. 

The  Explanation section includes the customer’s interpretation of 
how these issues are commented on by the company, the beliefs 
of its representatives on what lead to the event of the customer’s 
dissatisfaction and the consequences. 
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Last  two sections

<Unclear> section includes the issues which remain 
misunderstood and/or unexplained by the company, in 
particular, problems with providing relevant 
information to the customer. 

<Systematic wrongdoing> section includes customer’s <Systematic wrongdoing> section includes customer’s 
conclusion about the overall business operation in 
similar situations, how in customer’s opinion her 
experience can serve as a basis to judge how other 
customers are treated in similar situations.
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How to use the Form

Each section includes one or more 
sentences which provide information 
appropriate for this section, providing 
background information and/or backing up background information and/or backing up 
claims in this or other sections from the 
standpoint of the customer. Each statement 
which participates in (at least one) 
argumentation link is marked by a check 
box 

•
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Argumentation links

• All possible causal and argumentation links 
are shown as arrows. Arrows denote the 
links between the sentences in the 
respective sections; some arrows go one 

.

respective sections; some arrows go one 
way and other both ways

• End of each arrow is assigned by a check-
box to specify if the respective link is active 
for a given complaint 
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Supporting or defeating 

The list box  is used to specify for a particular 
link (going either way) whether it is 
supporting or defeating. 

To specify supporting and defeating links for 
a number of statements for each section, 
multiple instances of the Interactive 
Argumentation Forms may be required for 
a given complaint.



30

The role of the Interactive 
Argumentation Form

is a visual representation of argumentation, 
and intuitive preliminary analysis,  followed 
by the automated argumentation analysis. 
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Applying reasoning to 
Interactive Argumentation 

Form
We attempt to confirm that the statements in 

<Company wrongdoing> section is not 
defeated by any other statement, or the 
statement which supports  <Company 
wrongdoing>  (sections <Where company 
got confused>, <How it harmed me>, <Why 
I think this was wrong> or <What company 
accepted> are not defeated).
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Form ® Defeasible logic 
program 

• To subject the available argumentation 
links to precise and accurate treatment in 
an automated manner, we form the 
defeasible logic program (de.l.p.) on the defeasible logic program (de.l.p.) on the 
basis of these links. 

• The defeasible logic program includes the 
classical clauses (including commonsense 
knowledge) which are always true, and the 
clauses which are typically true as long as 
they are not defeated.
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Defeasible clauses from the Form

All information specified by a complainant in 
the  Form may be unreliable; therefore all 
clauses have the form of defeasible rules 
where square brackets denote optional 
expressions:  expressions:  

[~]ClaimSectionTO >-
[~]ClaimSectionFROM1(Statement11),
ClaimSectionFROM1(Statement12),…
[[~]ClaimSectionFROM2(Statement21),
ClaimSectionFROM2(Statement22),…].
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De.l.p

Defeasible logic program (de.l.p.)  is a set of 
• facts 
• strict rules P of the form (A:-B) 
• and a set of defeasible rules D of the form 

(A>-B) (Garcia and Simari 03).
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Defeasible derivation

Let P=(P, D)  be a de.l.p. and L a ground literal. A 
defeasible derivation of L from P  consists of a finite 
sequence L1, L2, . . . , Ln = L of ground literals, and 
each literal Li is in the sequence because:

• (a) L is a fact in P, or• (a) Li is a fact in P, or
• (b) there exists a rule Ri in P (strict or defeasible) with 

head Li and body B1,B2, . . . ,Bk, every literal of the 
body is an element Lj of the sequence appearing 
before Lj (j < i)



36

Argument structure

Let h be a literal, and P=(P, D) a de.l.p.. We say that <A, h> is 
an argument structure for h, if A is a set of defeasible rules 
of D, such that:

1. there exists a defeasible derivation for h from  =(P È A) 
2. the set (P È A) is non-contradictory, and2. the set (P È A) is non-contradictory, and
3. A is minimal: there is no proper subset A0 of A such that A0

satisfies conditions (1) and (2).
Hence an argument structure <A, h>  is a minimal non-

contradictory set of defeasible rules, obtained from a 
defeasible derivation for a given literal h.

An argument structure <B, h> is a sub-argument structure of 
<A, h> if B Í A.
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Attack relation

We say that <A1, h1>  attacks <A2, h2> iff there exists a 
sub-argument <A, h> of <A2, h2> (A Í A1) so that h and 
h1 are inconsistent. Argumentation line is a sequence 
of argument structures where each element in a 
sequence attacks its predecessorsequence attacks its predecessor

There is a number of acceptability requirements for 
argumentation lines
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Dialectic tree

Let <A0, h0>   be an argument structure from a program 
P. A dialectical tree for <A0, h0>  is defined as follows:

1. The root of the tree is labeled with <A0, h0>   
2. Let N be a non-root vertex of the tree labeled <An, hn>   

L
2. Let N be a non-root vertex of the tree labeled <An, hn>   

and L=  [<A0, h0>, <A1, h1>, …, <An, hn>] the 
sequence of labels of the path from the root to N. 

Let [<B0, q0>, <B1, q1>, …, <Bk, qk>] all attack <An, hn>. 
For each attacker <Bi, qi> with acceptable 
argumentation line [L ,<Bi, qi>], we have an arc 
between N and its child Ni 
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Defeasible logic program for a 
fragment of Form
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Dialectic tree for the Defeasible 
Logic Program

 <A, systematic_wrongdoing1> 

 <B1, ~why_wrng1>  <B3,  ~why_wrng1>  <B1, ~why_wrng1> 

 <D1, ~company_wrongdoing2> 

 <C1, ~unclear1> 

 <B2, ~why_wrng1> 

 <B3,  ~why_wrng1> 

 <C2, ~unclear1> 
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Evaluation

• For the purpose of this evaluation, each 
complaint was:

• manually assigned a validity assessment;
• manually represented as a source 1) for • manually represented as a source 1) for 

concept-based learning evaluation; 
• manually represented as a source 2) for 

finding self-defeating claims.
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Comparative analysis

• This complaint preprocessing resulted in 560 
complaints, divided in fourteen banks (or datasets), 
each of them involving 40 complaints. In each bank 20 
complaints were used for training and 20 complaints 
for evaluation. for evaluation. 

• We performed the comparative analysis of relating 
scenarios to the classes of valid/invalid taking into 
account source 1), argument structure only; source 2),  
defeasibility of individual claims only,  and combined 
sources (1-2)



43

Results of classification based on source 1 
(learning argument structure) and source 2 

(dialectic trees for individual claims).
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Combined classification
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Sources of argumentation 
complement each other

classification based on the combination of 
sources gives substantial increase in 
recognition accuracy: F(Source1)= 63%, recognition accuracy: F(Source1)= 63%, 
F(Source2) = 77%, and 
F(Source1+Source2)= 89%, which is a 
26% of increase of accuracy for the source 
1 and 12% increase of the accuracy for 
source 2.
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Conclusions

two sources of information on argumentation, 
overall argumentation pattern of a scenario 
and dialectic trees for individual claims, 
complement each other.complement each other.
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Source 1 benefits from Source2

Graph-based concept learning benefits from 
argumentation information in the form of 
dialectic tree, because a representation 
graph G includes more sensitive data on graph G includes more sensitive data on 
how claims attacking each other: 

G = { Communicative_actions +  
attack_relations_on_their_subject + 
vertices of dialectic tree}.
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Source 2 benefits from Source1

Dialectic trees work well when all relevant 
background knowledge is available, and 
has been represented in a form suitable for 
reasoning. Since it is never the case in reasoning. Since it is never the case in 
practical application, argumentation 
leverages concept learning as an additional 
mechanism of acquiring data for individual 
claims from previous experiences. 
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Domain of complaint analysis

On one hand, this domain is a good source of 
experimental data for evaluation of argumentation 
structures because of a high volume of nontrivial 
scenarios of multiagent interaction, yielding a 
wide variety of de.l.ps. 

On the other hand, it is an important set of long-
waited features to be leveraged by customer 
relation management (CRM) systems.

Patent filed on 
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Final Conclusion
We conclude that concept learning of scenario 

structure should be augmented by 
defeasibility analysis of individual claims to 
successfully reason about scenario validity/ 
truthfulness. 

We have not found an argumentation 
study concerned with matching the 
dialectic trees as a source of “global” 
structural information about scenarios.


