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Definition

An argumentation framework (AF) is a pair I = (A, R) where A is a set of arguments and
R C A x A. We say that b attacks a, or b — a, iff (b,a) € R.

Given an AFT = (A, R):

- asetSC Aisaconflictfree setof Fif fa,be Sst. a—b;

- an argument a € A is acceptable with respecttoasetSC Aof lNif Vb € A s.t.
b—a dceSst c—b;

-asetS C Aisan admissible set of T if S'is a conflict-free set of I' and every element
of S is acceptable with respect to S of T;

- asetS C Aisa preferred extension of I iff S is a maximal (w.rt. setinclusion)
admissible set of T.
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Abstract In this paper e descibe the sysiem AxgSe=SAT whichinclodes k-
i ki we v b v e s o e e
‘coumerain pefered cxinsions.

1. Introduction

Dung’s frameworks provides a fundamental refe
incompuaional agumentation v of s smplicy, gy, o by o cap-
ture a variety of more specific approaches as special cases. An abstract argumentation

Trneveck CAF) consit o & 6 of aucncl s 4 aock elaion between e
of extension plays a key role in this simple setting, where an exiension is

intuitively a st of arguments which can “survive the conlict wgether”. Differen n

argumentation semaniics.
main computational problems in abstract argumentation are related 10 exten-
ion prob-

lems. In paricul
for a given AF: it solution provides complete information concerning the justification
status of the solutions to the other problems. i

Agorithms for abstractar-
in [1, 2] SAT-bascd approaches have been

side.
‘gumentation and their empirical assessmen

2. Overview of ArgSemsAT

Aras
entasions which proved [1, 2 0 b more effciea, i s of tme peformance, than
tate-of-the-art approaches.

Coresponding Avicr




Parameter

Domain

Default

SOLVER-ExtEnc

GLUCOSE-gc-frac
GLUCOSE-rnd-freq
GLUCOSE-cla-decay
GLUCOSE-max-var-decay
GLUCOSE-var-decay
GLUCOSE-phase-saving
GLUCOSE-ccmin-mode
GLUCOSE-K

GLUCOSE-R
GLUCOSE-szTrailQueue
GLUCOSE-szLBDQueue
GLUCOSE-simp-gc-frac
GLUCOSE-sub-lim
GLUCOSE-cl-lim
GLUCOSE-grow
GLUCOSE-incReduceDB
GLUCOSE-firstReduceDB
GLUCOSE-speciallncReduceDB
GLUCOSE-minLBDFrozenClause

{001111, 010101, 010111, 011101, 011111, 101010, 101011, 101110, 101111,
110011, 110101, 110111, 111011, 111100, 111101, 111110, 111111}

[0.0, 500.0]
[0.0, 1.0]
[0.0,1.0]
[0.0,1.0]

[0.0, 1.0]

01,2

01,2

[0.0, 1.0]

[1.0, 5.0]
[10,10000] (int)
[10,10000] (int)
[0.0,5000.0]
[-170000] (int)
[-1,10000] (int)
[-10000,10000] (int)
[0,10000] (int)
[0,10000] (int)
[0,10000] (int)
[0,10000] (int)

101010

02
[0.0
0.999
0.95
0.8

2

2

0.8
14
5000
50
05
20
1000

300
2000
1000
30




—
al a3 — a2
S~

arg(a1).
arg(a2).
arg(a3).
att(a1,a3).
att(a2,a2).
att(a3,al).
att(a3,a2).

arg(a2).
arg(a3).
arg(an).
att(a2,a2).
att(a3,a2).
att(a3,al).
att(a1,a3).

List of arguments ordered according to the number of
received attacks and, subsequently, the number of outgoing
attacks; and the list of attacks ordered prioritising self-attacks
and, subsequently, the number of outgoing attacks



ONLINE CONFIGURATION

Order arguments/attacks according to:

1. The number of attacks received;

2. The number of attacks to other arguments;
3. The presence of self-attacks;
4

. The difference between the number of received attacks and the number of attacks to
other arguments;

5. Being an argument in a mutual attack.

+arguments can be listed following a direct or inverse order

Ordering of arguments and attacks are independent



Parameter

Domain Default

args_ingoingFirst
args_outgoingFirst
args_autoFirst
args_eachOther
args_differenceFirst
atts_ingoingFirst
atts_outgoingFirst
atts_autoFirst
atts_eachOther
atts_differenceFirst
atts_orders

[-1.0,1.0] 0
[-1.01.0] 02
[-1.01.0] -1
[-1.01.0] -1
[-1.01.0] -1
[-1.0,1.0] 0
[-1.07.0] 0
[-1.07.0] 0.2
[-1.01.0] 0
[-1.01.0] 0
{01,2,3,4} 0

0 Same ordering applied to the first argument of the attack pair

1 Same ordering applied to the second argument of the attack pair

2 Inverse ordering applied to the first argument of the attack pair

3 Inverse ordering applied to the second argument of the attack pair
4 Attack-specific ordering
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On random graphs 1.
Dedicated to O. Varga, ot the occasion of his 50" birthday.
By P. ERDOS and A. RENYI (Budapest).

Let us consider a “random graph” I, v having n possible (labelled)
vertices and N edges; in other words, let us choose at random (with equal

n
probabilities) one of the {!2') possible graphs which can be formed from
N

L. by selecting N edges from the (3]
). Thus the effective number of vertices of

the n (labelled) vertices P
possible edges PP, (1=
I..x may be less than n, as some points i may be not connected in 7', x
with any offier point P; we shall call such points P isolated points. We
consider the isolated points also as belonging to I, x. I\, is called com-
pletely connected if it effectively contains all points Py, P.,..., P. (i, e. if it
has no isolated points) and is connected in the ordinary sense. In the present
paper we consider asymplotic statistical properties of random graphs for
1~ . We shall deal with the following questions

1. What is the probability of I', v being completely connected?

2. What is the probability that the greatest connected component (sub-
graph) of I, x should have effectively n—k points? (k=0, 1,...).

3. What is the probability that Iy should consist of exactly k-1
connected components? (k=0, 1,....).

If the edges of a graph with n vertices are chosen successively so
that after each step every edge which has not yet been chosen has the same
probability to be chosen as the next, and if we continue this process until
the graph becomes completely connected, what is the probability that the
number of necessary steps » will be equal to a given number /2

As (partial) answers to the above questions we prove fhe following
four theorems. In Theorems 1, 2, and 3 we use the notation

1 .
[0} N= —z—nlugn—fcnl

where c is an arbitrary fixed real number ((x] denotes the integer part of x).
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10« T if Pis unsolved

PAR10(s, P) = {

tp(s)  otherwise

T indicates the considered timeout
tp(s) denotes the time needed by solver s to solve problem P



0 if Pis unsolved
IPC(s,P) = 1

—T otherwise
1+ log,, ( ?r(;))

tp(s) denotes the time needed by solver s to solve problem P
Tj is the minimum amount of time required by any solver to solve P






Set Configuration IPC Score PAR10 Fastest (%)
Barabasi-Albert Default 78.0 1921.0 25
Configured 125.2 1863.1 60.5
Erdos-Rényi Default 56.8 34265 16.5
Configured 60.4 3329.2 18.0
Watts-Strogatz ~ Default 116.6 1967.3 28.0
Configured 118.1 19679 235
General Default 110.0 1665.4 11.0
Configured 143.0 1376.8 62.5




Training sets Test sets

Barabasi-Albert  Erd0s-Rényi  Watts-Strogatz  General

Barabasi-Albert 119.2 6.9 34.5 42.8
Erdos-Rényi 923 58.6 105.3 125.7
Watts-Strogatz  116.2 52.6 115.6 129.2

General 87.5 57.6 1135 133.2




Set 1st 2nd 3rd
Barabasi-Albert S-ExtEnc (011111) G-firstReduceDB (1528) G-cla-decay (0.32)
Erdos-Rényi F-autoFirst (-1.00)  G-rnd-freq (0.00) G-K (0.26)

Watts-Strogatz

S-ExtEnc (101010

G-Grow (0)

G-rnd-freq (0.08)

General

| | —| ~—

S-ExtEnc (101010

G-R (2.09)

G-cla-decay (0.99)




1380
1365
1350
1335
1320
1305
1290
1275
1260



CONCLUSIONS



. We demonstrate that joint AF-solver configuration has a statistically significant

impact on the performance of ArgSemSAT;

. We demonstrate the synergies between AFs configuration and SAT solvers behaviour;

. We open new, exciting possibilities in the area of learning for improving performance

of abstract argumentation solvers.



- Evaluate the proposed joint AF-solver configuration approach on different solvers

and on different problems and on different semantics;

- Exploiting the configuration approach for combining different argumentation and

SAT solvers into portfolios;

- Investigating the presence of AF configurations that are able to improve—on

average—the performance of all the existing state-of-the-art argumentation solvers.
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