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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
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the notion of defense [9,20]. Along this line of work, in this paper, we study a related
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In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
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tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
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Besides some application specific methods such as argumentation-based explanation in
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for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.

a !! b"" !! c !!

##

e

##

h""

d !!

$$

f !! g

$$

Computational Models of Argument
H. Prakken et al. (Eds.)
© 2020 The authors and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License 4.0 (CC BY-NC 4.0).
doi:10.3233/FAIA200511

271



Generalising Dung’s abstract argumentation 

1.  Adding ingredients to the graph 
§  How to instantiate this? Already VERY difficult for simple graphs 

2.  Introducing new semantics 
§  Does this satisfy the rationality postulates? Easily violated by semantics 

Explanation Semantics
for Abstract Argumentation

Beishui LIAO a, Leendert VAN DER TORRE b,a

a Zhejiang University
b University of Luxembourg

Abstract. This paper studies explanation semantics of argumentation by using a
principle-based approach. In particular, we introduce and study explanation seman-
tics associating with each accepted argument a set of such explanation arguments.
We introduce various principles for explanation semantics for abstract argumenta-
tion, and list various relations among them. Then, we introduce explanation seman-
tics based on defence graphs, and show which principles they satisfy.

Keywords. Argumentation semantics, explanation, defense graph

1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.
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Generalising Dung’s abstract argumentation 

1.  Adding ingredients to the graph 
§  How to instantiate this? Already VERY difficult for simple graphs 

2.  Introducing new semantics 
§  Does this satisfy the rationality postulates? Easily violated by semantics 

3.  Adding ingredients to the extensions 
§  We can do it conservatively, extracting more information from the graph 
§  We can obtain more satisfactory notions of equivalence 
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effective type of explanation to bring about changes in user attitudes toward the sys-
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for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
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is accepted because some other arguments are accepted, and propose a new semantics,
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nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.

a !! b"" !! c !!

##

e

##

h""

d !!

$$

f !! g

$$

Computational Models of Argument
H. Prakken et al. (Eds.)
© 2020 The authors and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License 4.0 (CC BY-NC 4.0).
doi:10.3233/FAIA200511

271



Explanation semantics for abstract argumentation 

Explanation Semantics
for Abstract Argumentation

Beishui LIAO a, Leendert VAN DER TORRE b,a

a Zhejiang University
b University of Luxembourg

Abstract. This paper studies explanation semantics of argumentation by using a
principle-based approach. In particular, we introduce and study explanation seman-
tics associating with each accepted argument a set of such explanation arguments.
We introduce various principles for explanation semantics for abstract argumenta-
tion, and list various relations among them. Then, we introduce explanation seman-
tics based on defence graphs, and show which principles they satisfy.

Keywords. Argumentation semantics, explanation, defense graph

1. Introduction

In this paper we consider the use of formal argumentation for explainable AI [15]. Ac-
cording to the empirical results reported by Ye and Johnson [19], justification is the most
effective type of explanation to bring about changes in user attitudes toward the sys-
tem. Formal argumentation, as a formalism for representing and reasoning with incon-
sistent and incomplete information [1,8], provides various ways for explaining why a
claim or a decision is made, in terms of justification, dialogue, and dispute trees [11].
Besides some application specific methods such as argumentation-based explanation in
case-based reasoning [5] and in scientific debates [18], etc., there are some approaches
for defining general theories of explanation about acceptance of arguments in terms of
the notion of defense [9,20]. Along this line of work, in this paper, we study a related
notion of explanation for abstract argumentation as a kind of semantics: an argument
is accepted because some other arguments are accepted, and propose a new semantics,
called explanation semantics.

Some basic notions of explanation semantics are illustrated by the following
example. The graph below represents an argumentation framework, of which the
nodes are called arguments, and the arrows represent attacks between arguments.
The graph contains three strongly connected components (SCCs), {a, b}, {c, d} and
{e, f, g, h}, which represents the graph-theoretic property that there is a path from
each element to each other element of the SCC. The three preferred extensions are
{{a, c, f, h}, {a, d, e, g}, {b, d, e, g}}.

a !! b"" !! c !!

##

e

##

h""

d !!

$$

f !! g

$$

Computational Models of Argument
H. Prakken et al. (Eds.)
© 2020 The authors and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License 4.0 (CC BY-NC 4.0).
doi:10.3233/FAIA200511

271



Explanation semantics for abstract argumentation 

§  Explanation in psychology and cognitive science 
§  Experimental concept: discriminative, minimal, ... 
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Explanation semantics for abstract argumentation 

§  Explanation in psychology and cognitive science 

§  Explanation in machine learning 
§  Tweaking the parameters 
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Explanation semantics for abstract argumentation 

§  Explanation in psychology and cognitive science 

§  Explanation in machine learning 

§  Explanation in knowledge representation & reasoning 
§  Self explanatory (e.g. decision variables, parameters) 
§  Everything else must be explained  
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A principle-based analysis 

1.  Uniqueness: every accepted argument is explained by one set 

2.  Acceptance: the explanation arguments are themselves accepted 

3.  Indirect defense: iteratively applying the characteristic function on 
the explanation will give us the explained argument 

4.  Direct defense: the explanation defends the explained argument 
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A principle-based analysis 

1.  Uniqueness: every accepted argument is explained by one set 

2.  Acceptance: the explanation arguments are themselves accepted 

3.  Indirect defense: iteratively applying the characteristic function on  
the explanation will give us the explained argument 

5.  Minimality: expanation is subset minimal 

6.  Transitivity: if R explains a, S explains b, and b in R, then S subset R 

7.  Explanation inheritance 

§  From Rienstra et al, KR 2018 

§  If argument is explained by one argument, then it is self explanatory 

Many extensions 
7 excludes e.g.: 



What else is in the paper? 

§  Dung semantics is representable by all except direct defense  

§  Concrete explanation-based semantics 
§  Derived from Dung semantics and the principles 

§  Explanation based on weak defense graphs  



Summary and further research 

§  Don’t extend the graphs, but extract more information from them 
§  See also our COMMA18 paper on representation equivalences 

§  Direct defense versus minimal defense 

Further work 

§  Explanation in psychology, cognition, informal argumentation, … 

§  Explaining rejection (and undecided) 

§  Ranked explanations, numerical explanations, … 

§  Structured explanations: evidence, ethical & legal principles, … 

§  Dialogical explanations 
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