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1. Introduction

Notwithstanding substantial progressin the logic of law, it is hard
to get a wherent view on the different opinions and approaches
that have been proposed. A reason can be that there till is no
common set of primitive nations that has turned ou sufficiently
flexible and expressve to acommodate the different approaches.
Here amodel of diadedicd argumentation with argumentation
schemes is presented in an attempt to fill this gap.

The presented approach combines three idess. First, in lega
dedsion making any statement can be just as well suppated (by a
reason for it) as attacked (by areason against it). It turns out that
this ®amingly triviad point becomes a powerful tod when it is
noted that it applies also to the warrants of arguments, i.e., the
statements that expresswhich statement suppats or attadks which
other statement (in analogy with, and extending Toulmin’s 1958
nation d warrant).

Sewnd, lega dedsion making uses dedicaed argumentation
schemes (like rule gplicaion, precadent distinction and anal ogy)
and these schemes tend to be defeasible or even contingent. The
modeling of argumentation schemes results in a blurred bader
between the logicd objed and metalevel, which provides
philosophicd insight into the relation between concrete, spedal-
purpose legal logics and abstrad, general-purpose logics (cf. aso
Verheij 1999h).

Third, legal dedsion making is a kind o dialedicd theory
construction. Initial assumptions and conclusions are aiticdly
addressed by adducing reasons for and against them. The result is
agradualy changing dialedicd theory in which statements can at
one time be justified and at others defeded or unsettled. This
process is heuristicdly guided by the data axd argumentation
schemes avail able.

In the full paper, the gproach to the formal modeling of legal
dedsion making is presented in reply to a aiti que of two existing
approadhes, viz. Prakken's (1997 and Hage's (1997). Five
themes are discussed that are relevant for the formal modeling of
legal dedsion making, andit is discussed to what extent and with
how much success these ae @vered by Prakken's and Hage's
approadh. The themes are the logic of argument defea, the logic
of rules, the logic of law, the empiricd adequacy of the
approades, and their heuristic value.
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2. DEFLOG - alogic of dialectical
inter pretation

The gproach proposed here is based on a recently developed
theory of diadedicd argumentation, and a @rrespondng logic of
diaedicd interpretation, cdled DEFLOG. It is related to work on
automated argument assstance (e.g., Verhej 199%). Below the
theory is simmarized. For a more extensive acourt, the reader
may want to consult Verheij (2000, 20008.

2.1 Dialectical argumentation
In daedicd argumentation, statements can na only suppat
other statements, but also attadk them. For instance, as areason to
suppat that Peter shot George, the statement can be made that
some witness say A, states that Peter shot George:

| ? Peter shot George

T—( | Witness A states that Peter shot George |

The eclamation mark indicaes an asumed statement, the
question mark a statement that is at isue. Here the iswue that Peter
shot George is wttled (the statement is justified, asisindicaed by
the dark, bold font) sincethereis ajustifying reason for it, namely
A’stestimony.

As a reason against the iswue that Peter shot George, the
statement can be made that some other witness say B, states that
the shoating did na take place

Asauming only B’s testimony (not A’s), the issue that Peter shat
George is again settled, but this time the statement is defeaed, as
isindicated by the struck-through font.

That some statement suppats or attads another statement can
itself be a isaue. For instance it can be agued that A’s testimony
suppats that Peter shot George since witness testimonies are
often truthful:

? Peter shot George

| Witness testimonies are often truthful |

| Witness A states that Peter shot George |

Likewise, a reason can be given to suppat that some statement
attacks another statement.
A’s unreliability can be alduced in order to attad that A’s
testimony supparts that Peter shot George:
P Feter W eoae

>:K—1 | Witness A is unreliable |

:- | | Witness A states that Peter thot George |
Here the isaue that Peter shot George is unsettled, as is indicated
by the light italic font, sinceit is nat justified (e.g., by ajustifying
reason for it) nor defeded (e.g., by a defeding reason against it).




Similarly, a reason can be given to attadk that some statement
attadks another statement.

2.2 Thedialectical interpretation of theories
Dialedicd argumentation can be made formally predse in terms
of the logicd system DeFLoG (Verheij 2000, b). DEFLOG'S
starting point is alogicd language with two conredives x and ~>.
Thefirst isaunary conredive that is used to expressthe defea of
a statement, the latter is abinary connedive that is used to express
that one statement suppats anather. When ¢ and  are sentences,
then x¢ (¢’s o-cdled dialectical negation, not to be @nfused
with standard regation) expresses that the statement that ¢ is
defeaed, and ¢ ~> Y that the statement that ¢ suppats the
statement that . Attadk is defined in terms of these two
conredives. ¢ ~> x| expresss that the statement that ¢ suppats
that the statement that  is defeaed, or that ¢ attads , for short.

The central definition o DEFLOG is its nation d the dialecti-
cal interpretation (or extension) of atheory. A theory is any set of
sentences, and when it is dialedicdly interpreted, al sentencesin
the theory are evaluated, either as justified or as defeaed. Thisis
in contrast with the interpretation d theories in standard logic,
where dl sentencesin an interpreted theory are assgned the same
positive value, namely true, e.g., by giving amodel of the theory.

An assgnment of the vaues justified or defeaed to the
sentences in a theory gives rise to a dialedicd interpretation o
the theory, when two properties obtain. First, the justified part of
the theory must be conflict-free A set of sentencesis conflict-free
when thereis no sentence ¢ such that both ¢ and x¢ are in the set
or follow by the repeded applicaion d ~>-Modus porens (i.e.,
from ¢ ~> @ and ¢, conclude ). Seaond, the justified part of the
theory must attadk all sentences in the defeaed part, i.e., for al ¢
in the defeaed part of the theory, x¢ must be in the justified part
or follow from it by the repeaed applicaion d ~>-Modus
porens. (The formal detail s of the definition are in the full paper.
Cf. also Verheij 2000, b.)

The examples discussed in sedion 2.1 can be used to ill ustrate
the definition o dialedicd interpretation. Let s express Peter's
shoaing of George, a A’s testimony, t the truthfulness of
testimonies, and u A’s unréliability. Then the third example
corresponcs to the theory {a, t, t ~> (a ~> 9)}. In its unique
extension, al statements of the theory are justified, and in
addition a ~> s and s. The fourth example rresponds to the
theory {a, u, u ~> x(a~> s), a~> s}. Note that the theory is nat
conflict-free In its unique extension, a ~> s is defeaed and s is
nat interpreted (i.e., neither justified na defeaed).

There is a lot to say abou the dialedicd interpretation o
theories. For instance there eist theories withou dialedicd
interpretation and theories with severa dialedicd interpretations.
The new nation o dialectical justification, that can be seen as a
generdizaion o valid consequencein a dialedicd setting, gives
rise to charaderizaions of the eistence and multiplicity of
extensions.

Verhelj (2000 gives additional information on DEFLOG,
such as its relations with ather formalisms, and explains that the
dialedicd logic DEFLOG can be regarded as an expansion o
deductive logic by adding dialedicd negation.

2.3 Expressiveness of the logical language

Notwithstanding the simple structure of DEFLOG's language,
several central nations of dialedicd argumentation can be aa
lyzed in terms of it. For instance, an innovation o DEFLOG is the

simple parallel between suppat and attad, and more spedficdly
between Toulmin’s (1958 warrants and Pollock’s (1987
uncercutters. Both suppat and attadk are expressed using
DEFLOG's condtional ~>, viz. as ¢ ~> Y and as ¢ ~> xy,
respedively, and have their effed by the smple gplicaion o ~>-
Modus porens. Toulmin's warrants correspond to a nested
condtiona ¢ ~> (¢ ~> X), where ¢ expresses a warrant, while
Pollock’s undercutters correspondto ¢ ~> x(@ ~> X), where ¢
expresses an undercutter.

3. Argumentation schemes

Legal reasoning does naot only involve reasons for and against
conclusions, as analyzed in the previous sdion, but also makes
use of dedicaed, typicdly lega argumentation schemes. Such
schemes tend to be defeasible, and can even be @ntingent. In the
full paper, it is $rown how argumentation schemes can be
incorporated in the strad model of dialedicd argumentation o
section 2. This gives rise to a nation o validity of concrete
argumentation schemes in terms of DEFLOG' s nation o dialedicd
justificaion. Moreover, it alows arguing abou argumentation
schemes.

4. Conclusion

The gproac to the formal modeling of legal dedsion making
summarized here involves two central e ements. First, the astrad
logic DEFLOG has been propcsed as a ‘bottom line didedicd
logic', i.e., one that just allows the modeling of diaedicd argu-
ment by means of dialedicd theory construction. Seand, it has
been shown how contingent, defeasible agumentation schemes
can be enbedded in the bottom line logic for the flexible and
empiricdly adequate modeling of concrete kinds of reasoning,
such as datute-based and precedent-based reasoning in the law.
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