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Ranking semantics

Ranking semantics : Rank-order arguments from the most to the
least acceptable ones from a Dung's abstract argumentation

framework.

@—*@—>@ = cx~d>a>b

Motivations :
» Decision making
» More appropriate for online debate platforms (cf Social
Argumentation Framework [LM11])
[LM11] J. Leite and J. Martins, Social abstract argumentation, (IJCAI'11), 2011
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Existing ranking semantics

(SAF)
(Cat)
(Cat)

(Bbs, Dbs)
(Tuples)
(M&T)

(G&M)
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Which criteria to rank arguments?

» The number of attackers and defenders

@\
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b is more attacked than f =

a is more defended than g =
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Which criteria to rank arguments?

» The number of attackers and defenders

OO0 O—-—~®

b is more attacked than f =

a is more defended than g =

» The role and impact of non-attacked arguments
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Ranking semantics based on propagation
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15, (a) Represent the attackers of the argument a situated at the
beginning of a path with a length of n (with ne N+1)

> 17 (f) = {b,d}
> 11 (g) = {d.h}

17 (a) Represent the defenders of the argument a situated at the
beginning of a path with a length of n (with ne IN)

> 15 (f) = {ae}
> 13 (g) = {e}

@*(k@ /@*@
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@ Allow to choose between the set (S) or the multi-set (M)

1,°% (a) Represent the attackers of the argument a situated at the
beginning of a path with a length of n (with ne N+1)

> 177 (F) = 17M (F) = {b.d}

(a) Represent the defenders of the argument a situated at the
beginning of a path with a length of n (with ne IN)

s 155 (F) = 15M(F) = {a.e}
- r;’s (g) = {e}
> T;’ = {e,e}

T
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Propagation principle
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Propagation principle

O—O—O (D
Nodd

Step 1 : Assign a positive initial weight to each argument. The
weight of non-attacked arguments is set to be higher or equal than
the weight of attacked arguments.

) e Ul- UNIVERSITE u2mc
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Propagation principle

OO (D
S

Step 2 : We propagate the initial weights into the graph in
changing their polarities in order to comply with the attack relation
meaning (attack or defense).

| e U{/ UNIVERSITE u=mc
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Propagation principle

@ -O—O D
S

Step 2 : We propagate the initial weights into the graph in
changing their polarities in order to comply with the attack relation
meaning (attack or defense).
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Propagation principle

@O D
S

Step 2 : We propagate the initial weights into the graph in
changing their polarities in order to comply with the attack relation
meaning (attack or defense).
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Propagation principle

6.6 o

0.7 0.7 0.7

Step 2 : We propagate the initial weights into the graph in
changing their polarities in order to comply with the attack relation
meaning (attack or defense).
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Propagation principle

6.6 o

17 0.7 0.7

Step 2 : We propagate the initial weights into the graph in
changing their polarities in order to comply with the attack relation
meaning (attack or defense).
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Propagation vector

The valuation P of a€ A at step / :

ve(a) ifi=0
Pie,e)(a) — P[E,_Gi(a) + (_]_)i > Ve(b) otherwise
bet;®(a)

where v: A— R* is a valuation function giving an initial weight to
each argument, with € € [0,1] such that Vbe A :

1 if 17%(b)=0
€ otherwise

()=
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Propagation vector

The valuation P of a€ A at step / :

ve(a) ifi=0
Pie,ea(a) — P[E,_Gi(a) + (_]_)i > Ve(b) otherwise
bet;®(a)

where v: A— R* is a valuation function giving an initial weight to
each argument, with € € [0,1] such that Vbe A :

1 if 17%(b)=0
€ otherwise

()=

The propagation vector of a : P©®(a) = (P;®(a), Py®(a),...)
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Example (e =0.7)

7y

F
|

0.7,®
P i

M

a,e | bdh c
S|M S|M S|MSMS

0 1 0.7 0.7 0.7 0.7

g
|
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Example (e =0.7)

0 1
1 1 -0.3 0 -0.7 -0.7
) o Ul/ UNIVERSITE uemcC
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Example (e =0.7)

po7e | 3€ b,d,h | ¢ f g
i S | M S | M S | M S | M S | M
1 0.7 0.7 0.7 0.7
1 1 -0.3 0 -0.7 -0.7
1 0.3 1 13 [03]13
) e Ul- UNIVERSITE u2mc
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Example (e =0.7)

N

©
@

poze | e b,d,h c f g
i s | M| s | M| s | M| s | M| s | M
1 07 | 07 | 07 0.7
1 1 0.3 0o | -07 | -07
1 0.3 1 13 |03]13

PO.?,S(C) - P0'7'M(C) =(07,0,1)
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Our ranking semantics

Three ranking semantics based on the notion of propagation :
» Propa,
> Propay.

» Propa;_,,
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Use of the lexicographical order to compare the propagation vector of

each argument.

@—'Qk@ /%D_C?

GO0,

po7e | e b,d,h| c f

i | M| s | M | s | M| s | M| s | M | abcdef,gh
0 1 0.7 0.7 0.7 0.7
1 1 -0.3 0 -0.7 -0.7

2 1 03 1 13 |03]13

11/18
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Use of the lexicographical order to compare the propagation vector of
each argument.

pOTe | &€ b,d,h | ¢ f g
i s | M| s | M | s | M| s | M s | M a,b,c,d,ef,gh
1 0.7 0.7 0.7 0.7 a,e>b,c,d,f,g,h
1 1 -0.3 0 -0.7 -0.7
2 1 03 1 13 0313
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Use of the lexicographical order to compare the propagation vector of
each argument.

pOTe | &€ b,d,h | ¢ f g
i s | M| s | M | s | M| s | M s | M a,b,c,def,gh
0 1 0.7 0.7 0.7 0.7 a,e>b,c,d,f,g,h
1 1 -0.3 0 -0.7 -0.7 ae>c>bd h>f,g
2 1 03 1 13 10313
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Use of the lexicographical order to compare the propagation vector of
each argument.

pOTe | &€ b,d,h | ¢ f g

i s | M| s | M | s | M| s | M s | M a,b,cdef,gh

0 1 0.7 0.7 0.7 0.7 a,e>b,c,df,gh
1 1 -0.3 0 -0.7 -0.7 a,e>c>b,d h>f,g
2 1 -0.3 1 13 |03 ] 13| ae>c>bdh>f>g
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Use of the lexicographical order to compare the propagation vector of
each argument.

pOTe | &€ b,d,h c f g

i s | M| s | M | s | M| s | M s | M a,b,c,def,gh

0 1 0.7 0.7 0.7 0.7 a,e>b,c,d,f,g,h
1 1 -0.3 0 -0.7 -0.7 a,e>c>b,d h>f,g
2 1 03 1 13 [03[13]ae>c>bdh>f>g

Propal"°(AF) = a,e>c>b,d,h>f>g
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Propay,,

We compare with the lexicographical order in alternating the case ¢=0
(only take into account the non-attacked arguments) and the case € #0.

poe | 3€ [bdh] ¢ f g po7e | € [Bd AT ¢ f g
i s m|s] v [s[m][s[m|[s][m i s|m|s[m[s[m]s[m|[ s [ m
0 1 0 0 0 0 0 1 0.7 07 | 07 0.7
1 1 1 0 0 0 1 1 03 0 0.7 0.7
2 1 1 1 2 |1]2 2 1 03 1 13 [03]13
a,b,cdef,gh
| aanoe lll' UNIVERSITE u2mc
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1 1 -1 0 0 0 1 1 03 0 0.7 0.7
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Propay,,

We compare with the lexicographical order in alternating the case ¢=0
(only take into account the non-attacked arguments) and the case € #0.

P | 3€ b,d,h c f g P07 [ ae [ bdh c 1 &g

i s m|s] v [s[m][s[m|[s][m i [s[m[s[m[s][m[s[m] s [m

0 1 0 0 0 0 0 1 0.7 0.7 0.7 0.7

1 1 -1 0 0 0 1 1 -0.3 0 -0.7 -0.7

2 1 -1 1 2 [1]2 2 1 | 03 1 [ 13 [03]13
a,e>b,c,d,f,gh
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Propay,,

We compare with the lexicographical order in alternating the case ¢=0
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Propay,,

We compare with the lexicographical order in alternating the case ¢=0
(only take into account the non-attacked arguments) and the case € #0.

poe | &€ b,d,h c f g P07 | &€ b,d,h c f g
i s m|s]m[s[m][s[m|[s][m i s[m s m[s[m]s[m|[ s [ m
0 1 0 0 0 0 0 1 0.7 0.7 0.7 0.7
1 1 -1 0 0 0 1 1 -0.3 0 -0.7 -0.7
2 | 1 1 1 2 [1]2 2 1 | 03 | 1 | 13 0313

Propa’"*(AF) = a,e>c>f>g>b,d,h
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Propa;_.,

Give a higher priority to the non-attacked arguments, by propagating
first their weights in the graph (case € =0). Then, if some argument are
still incomparable, we restart with the case € #0 (cf Propa,)

One @/S&—C?

GE OO0,

poe | &€ b,d,h c f g P°7"’ a,e | b,d,h c f g
i S ‘ M S ‘ M S ‘ M S ‘ M S ‘ M S ‘ S ‘ M S ‘ M S ‘ M S ‘ M
0 1 0 0 0 0 0 1 07 | 07 | 07 0.7
1 1 1 0 0 0 1 1 03 0 | 07 07
2 1 1 1 2 [1]2 2 1 03 1 13 [03]13
a,b,cdef,gh
) wanoe Ul- UNIVERSITE u2mc
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Propa;_.,

Give a higher priority to the non-attacked arguments, by propagating
first their weights in the graph (case € =0). Then, if some argument are
still incomparable, we restart with the case € #0 (cf Propa,)

One @/S&—C?

GE OO0,

poe [ ae [ bdh c | f g P°7"’ a,e | b,d,h c f g
i ‘ S ‘ M S ‘ M S ‘ M ‘ S ‘ M S ‘ M S ‘ S ‘ M S ‘ M S ‘ M S ‘ M
0 1 0 0 0 0 0 1 07 | 07 | 07 0.7
1 ][ 1 1 0 [ o0 0 1 1 03 0 | 07 07
2 [ 1 1 1 [ 2 [1]2 2 1 03 1 13 [03]13
a,e>b,cdf,gh
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Propa;_.,

Give a higher priority to the non-attacked arguments, by propagating
first their weights in the graph (case € =0). Then, if some argument are
still incomparable, we restart with the case € #0 (cf Propa,)

One @/(?—C?

GO0,

poe | &€ b,d,h c f g P°7“’ a,e | b,d,h c f g

i S ‘ M S ‘ M S ‘ M S ‘ M S ‘ M S ‘ S ‘ M S ‘ M S ‘ M S ‘ M
0 1 0 0 0 0 0 1 07 | 07 | 07 07

1 1 -1 0 0 0 1 1 03 0 | -07 07
2 1 -1 1 2 J1]2 2 1 -0.3 1 13 0313

PropaO75(AF)—a e>f>c>g>b,d,h
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Properties x ranking semantics
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Results and Comparison

‘ Properties ‘ Grounded H SAF ‘ Cat ‘ Dbs ‘ Bbs ‘ Tuples®

Abs
In
VP
DP
CcT
SCT
CP
QP
DDP
SC
DB
+DB
1AB
1DB
+AB
Total
AE
AvsFD

M&T || Propa, | Propa,,, | Propa;_, |

XX [ X|x|x|x|SN[SNN

NSNS N I R R R IR S AN AN AN

NI X [ x| x| x| x| x| X[ x| x|x]|x]|x|N]N
XSS X X XXX X SISSSS S
XUSISISIS S X XXX XSS S SIS S S
XIS XX xS SISS SIS S S
XUSISISIS] S X X XXX X SISSSS S
SISISISSIS X XS] X SISIS S S S

|
SIS A X [ x| x| XS] x| x|[x|x]|x|x|N]SN]SN
SESISISIS SIS X XS x| X[ SSSS

ENENEIENENENEN P

X

E. Bonzon, J. Delobelle, S. Konieczny and N. Maudet,

A Cc ive Study of Ranking-based ics for Abstract i (AAAI'16)
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Results and Comparison

‘ Properties ‘ Grounded H SAF ‘ Cat ‘ Dbs ‘ Bbs ‘ Tuples®

Abs
In
VP
DP
cT
SCT
CP
QP
DDP
SC
DB
+DB
1AB
1DB
+AB
Total
AE
| AvsFD

M&T || Propa, | Propa,,, | Propa;_, |

XX [ X|x|x|x|SN[SNN

NSNS N I R R R IR S AN AN AN

NI X [ x| x| x| x| x| X[ x| x|x]|x]|x|N]N
XSS X X XXX X SISSSS S
XUSISISIS S X XXX XSS S SIS S S
XIS XX xS SISS SIS S S
XUSISISIS] S X X XXX X SISSSS S
SISISISSIS X XS] X SISIS S S S

|
SIS A X [ x| x| XS] x| x|[x|x]|x|x|N]SN]SN
SESISISIS SIS X XS x| X[ SSSS

ENENEIENENENEN P

X

E. Bonzon, J. Delobelle, S. Konieczny and N. Maudet,

A Cc ive Study of Ranking-based ics for Abstract A i (AAAI'16)
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Attack vs Full Defense

Attack vs Full Defense

A fully defended argument (without any attack branch) should be
strictly more acceptable than an argument attacked once by a
non-attacked argument.

@D
@*;E@ OO,

o-&/

O
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Results and Comparison

[ Properies JGRGURAEAN] SAF [ ot | Obs [ B [Fropn
Abs v

v

In
VP
DP
CcT

SCT
CP
QP

DDP
SC

DB

+DB
1AB
1DB
+AB

Total

AE
AvsFD

XX | x| x|x|[x|N|NSN

SESISISS] X XXX XX SSSS S S

SIS X [ x| x| x| x| x| x| x| x]|x]|x]|x|N]N
R R S R A EIEIE I E IR IR RN AN ENENEN
XUSISISISS] X XXX XSS SIS S S S
)l o] x| x [ x| x sl a] s«
|
SUSTAIAI X [ x| x| x| x| x|[x]|x|x|x|[S]SN]SN
XN x| x| x [ x| x| x| NSNSNS]S
AN ESEN N NN PRI R R RS A AN ANAS
SESISISIS SN x| X[ SSSS

ENENEIESENENENES

X

E. Bonzon, J. Delobelle, S. Konieczny and N. Maudet,

A C ive Study of Ranking-based ics for Abstract A i (AAAI'16)
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Results and Comparison

‘ Properties ‘ Grounded H SAF ‘ Cat ‘ Dbs ‘ Bbs ! M&T H Propa, ‘ Propay, ;
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Conclusion and Future works

Conclusion
» New ranking semantics based on :

» The influence of attacked and non-attacked arguments
» The use of the set or multi-set for the attackers/defenders

» Semantics with good properties

Future works

» Define these semantics with votes on the argument and on the
attacks (see Social Argumentation Framework)

» Study the possible adaptation of the properties for SAF
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