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1. Introduction

In this work we show a posdble form of classficaion d comparison methods in argumentation
systems [AG95 BV, Dung93 PRAK,Sim92]. The main ideain these systems is that any propdasition
will be acceted astrue if there eists an argument that suppats it, and this argument is acceptable
acording to an analysis between it and its counterarguments. This analysis requires a process of
comparison d conflicting arguments, in order to dedde which ore is preferable. After this
dialedicd anaysis in the set of arguments of the system, some of them will be acceptable or
justified arguments, whil e others nat. In this clasdfication, the agument comparison method pgays
avery important role.

2. Comparison methods

Arguments suppat conclusions with dfferent strength. The target of any comparison methodis to
determine the difference of conclusive force in conflicting arguments. It determines an order of
conclusive force between arguments, which is partial, becaise some pairs of arguments may be
incomparable.

There ists a lot of methods for comparing arguments, such as the principle of spedficity,
introduced by Podle in 1985,direanessby Loui, preanption by Horty et. a., combined defeat by
Prakken, and accumulation d numerical strength, by Pollock. On the other hand, some authors do
not commit to a spedfic methodto compare aguments [Vreed7 DungLP]. This attitude saves them
from the resporsibility of telling how and why a particular argument shoud overrule aty other
argument.

When two arguments A and B are in corflict, they are cmpared so the strongest argument is
identified, say A and it is noted B<A. Then, a defea relation is established between A and B. In
this case, the agument A defeds the agument B, becaise it is gronger acwrding to the
comparison method.

However, it is possble for two conflicting arguments to be incomparable, acarding to the seleded
comparison criterion. In this case, the nflict can na be solved, and it is usualy translated to
redprocd defed relations: A defeas B and viceversa. This stuationis not good, kecaise the status
of A and B as accepted or rejeded can nd be determined. Therefore, it is sid that A and B are
undedded arguments [DCM2K].

The outcome of a system with a set of arguments Arg depends on the set of al defea relations
defined in Arg. The defea relationis based onthe outcome of the comparison methodthat is being
used, so it is clea the importance of this methodin the system. Changing the methodwill probably
change the outcome, so the chasen criterion will always have a strong influence in argument
clasgficaion.

The worst case isto have a omparison criterion that makes al the aguments incomparable, so the
system fall in ageneral indedsion state.
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However, it is not posdble to construct a complete agument hierarchy. And this is not a red
disadvantage, becaise there exists by nature incomparable aguments in the red world. Any
criterion that always adopt a preference for any pair of arguments tends to be fictitious, because of
the abitrary conflict resolution, and it hides de posshility of indedsionin the system.

2.1 Levelsof strength

A comparison criterion can be analyzed in function d itsindedsion. The indedsion appeas when
two arguments are incomparable (the information available is nat enouwgh to find the strongest
argument) or they have the same wnclusive force (the information available can na distinguish
any relative difference in strength). The partial order induces a relation d equivalence between
arguments. We say that two arguments A and B are equivalent in strength if A<B and A=B. The
relation R=="A isequivalent in strength to B” isarelation d equivalence becaiseit is areflexive,
symmetricd and transitive and therefore it determines a partition d the set of arguments. For any
set of arguments Arg and any argument A, we define
A-=4{ X: X [JArg, Xisequivalent to A}

which leads to the quatient set Arg/R-.
If two arguments A; and A, are in dfferent partition sets, then A; is gronger than A, , or A, is
stronger than A or they are incomparable. If an argument of aset C, is gonger than an argument of
the set C,, then we say that C, is preferable to C,.
For this reason, a hierarchy between partition sets can be establi shed, in the foll owing manner:
e Setsnot preferable to any other setsarein level 0.
e Anyset Cisinlevel n,if it ispreferableto at least one set C, of level n-1, and there isno aher

set C' such that Cispreferableto C' and C' ispreferableto C,
An argument A isan argument of level k, if A belongsto aset in level k. Two arguments have equd
relative force if the ae in the same level. Arguments of the same level, but in dfferent sets are
incomparable.
This gructure of partition sets can be used to make a tassficaion d methods. For example, a
comparison criterion is determinart if there is only one partition set in ead level. It is nat strictly
ranked, if al the strict arguments arein the same level.
The best scenario is a structure that contains alot of levels, with orly one partition set in ead level
(so the method shoud be determinarnt) and oy one agument in ead set, which corresponds to a
complete order between arguments. If unary sets of arguments is nat possble then the method
shoud produce the highest possble number of sets. The main question arises: is it posshle to
build a wmmparison method with this gructure? If nat, then the aiterion shoud produce d least
small partition sets and levels with few sets. We shoud focus us in the predsion d the methods,
and its refinements. The structure of levelsleads usto a definition d accuracy between methods.

Definition [Accuracy of methods]. A comparison criterion 0; is more accurate than 0,, if it
induces more strength levels than 6, uncer the same scenario of arguments. O

A method 6, is a refinement of 6, if at least one set C of 6, is equal to the union d sets of

arguments Cy, C,,...C, of 6, . That isto say, if 6; has almost the same sets as 6,, bu it establish a

hierarchy between arguments in at least one set of 8, . Any refinement of a method is better

because reduces the amourt of incomparable aguments and therefore is more acairate.

In order to minimize the posshility of indedsion in the system, the foll owing considerations must

be taken into acourt:

e The partition sets roud na corntain alot of arguments, in arder to minimize the posshility of
finding conflicts between arguments of equal strength, becaise these nflicts can na be
solved.



¢ Few partition sets in ead level, in arder to reduce the anount of incomparable aguments in
the system, and therefore maximizing the cagability of solving corflicts.

¢ The method shoud induce ahigh number of levels D it is easy to find a difference of
conclusive force between arguments.

In order to fulfill t hese requirements, the following it shoud be noted that:

¢ The aiterion must be very spedfic, and nd based orly in general aspeds of the structure of
arguments. For example, the aiterion based in the number of defeasible rules of the aguments
does not obey this rule, because it is very easy to find two arguments gructuraly equal. A
refinement of the aiterion could provoke ashrink in the size of the sets.

¢ For eadt level, there is a trade-off between producing arguments of equal force and producing
incomparable aguments. Of these two passbiliti es, the former is preferable. If there ae alot
of sets in ead level, then the aiterion is not very spedfic, and it is based on poperties not
existent in every argument. A refinement is needed.

¢ To produce alot of levelsthe aiterion shoud be based in diff erent properties of arguments, na
only structural properties, in order to make eay the task of finding a difference of conclusive
force Thisisthe best way of avoiding indedsion.

3. Actual work and next step.

It is passhle to identify more properties of methods based on the structure of levels of strength.
These properties are being gethered in order to buld a good and complete taxonamy of the
comparison criteria. We can therefore “compare” these cmparison methods, so we can define the
concept of “better methods”, use them, and therefore improve the performance of the system.

In the future, a very important target is the @nstruction d a aiterion based, nd only in the
composition d the aguments but also in the structure of the dialogue in which the aguments take
part. In this way, the aiterion could oltain dfferent results in argument comparison, so we can
avoid indedsionwhen it is due to structural equality of the pair of arguments being compared.
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