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Abstract. Much work using argumentation frameworks treats arguments as en-
tirely abstract, related by a uniform attack relation which always sucaggdss

the attacker can itself be defeated. However, this does not seem telégua
legal argumentation. Some proposals have suggested regulating atttains
using preferences or values on arguments and which filter the attatkmeko
that, depending on the audience addressed, some attacks fail and se =
moved from the framework. This does not, however, capture a ¢dature

of legal reasoning: how a decision with respect to the same facts arlddega
soning varies as the judicial context varies. Nor does it capture relatedxt
dependent features of legal reasoning, such as how an audiemgeefar or
value an argument, yet be constrained by precedent or authority ramcapt

it. Nor does it explain how certain types of attack may not be allowed in a par-
ticular procedural context. For this reason, evaluation of the statugofrents
within a given framework must be allowed to depend not only on the at@&ck r
lations along with the preference or value of arguments, but also on thesna
of the attacks and the context in which they are made. We present a noeans
represent these features, enabling us to account for a numbetaffaurrently
considered to be beyond the remit of formal argumentation framewwvk give
several examples of the use of approach including: appealing amaseyling

a precedent, and rehearing of a case as a civil rather than crimowdquing.
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Introduction

Since their introduction in [2], abstract Argumentatiomeworks (AF) have provided
a fruitful tool for the analysis of the acceptability of argants in a debate, comprising
a set of arguments some of which conflict. In [2], argumengseatirely abstract and
related only by a uniform attack relation. This attack lielatalways succeeds: an ar-
gument that is attacked can be accepted only if an argumarttefound to defeat its
attackers. For some applications, however, such as legairentation, which will be
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the focus of this paper, it is useful to allow attacks to faihce a court must reach a de-
cision, it requires a rational basis for deciding, for exéanpetween a pair of mutually
attacking arguments. For this reason, AFs have been edricha&llow attacks to suc-
ceed or fail depending on properties of the arguments ibbs in preference-based
AF (PAF) of [3] or value-based AF (VAF) of [4]. In effect, theiscess or failure of the
attack isfiltered by these properties so that unsuccessful attacks may beveeimand
the results of standard AFs applied.

There has been discussion in the literature of how one cdifyjtise exercise of
discretion when a court decides between two potentiallgptable but conflicting ar-
guments. We follow the suggestion of [5] and [6] in sayingt titee decision is made
on the basis for a preference for the value promoted by aiocefite chosen argu-
ment. Such values may be legal principles, such as a conéigtden an argument
which would promote a “bright line” and one which would pramdflexibility”, or
social principles as when one argument would promote eguaiid another individual
freedom. The relation between values and precedents isratall in [7]. Thus in the
remainder of the paper we assume that a court will choosehwdrigument to accept
relative to the court’s ranking over the values which theiargnts promoté.Thus new
decisions reveal the value ranking of the court, and thikingnis used to determine
decisions where precedents are followed.

While VAFs accommodate reasoned choice based on legal jplesar social pur-
poses, there are other aspects of legal argumentationrtioydar, the notions ofprece-
dent precedenceand procedureas found injuridical hierarchieswhich are not ad-
dressed. Precedent here refers to cases which are decigeddoyt at one point and
are subsequently used to guide a decision in another calsel@mr not (overturned).
Precedence refers to the hierarchical relationships legtweurts; it is reflected in terms
of the relationships between legal settings and their effiscdetermining the decision
in a case. Procedure refers to what arguments a court légdfly admissible relative
to some proof standard. In some contexts, while a court magybwathetic to an ar-
gument, the court cannot accept it because that court igexblio follow a previous
decision (precedent), or a decision made by a superior ¢pratedence), or an argu-
ment may be legally inadmissible relative to the court'sgbsiandard (e.g. civil versus
criminal proceedings). The nature of the appeals proceassritbat different courts are
able to come to different decisions on the same set of argiesn@iven these observa-
tions, we can see that the evaluation of the status of argisméthin a given framework
must be allowed to depend not only on the attack relationspnly on these together
with the intrinsic strength of arguments relative to an ande, but also on the ways in
which attacks may succeed or fail relative to the contextstha relationships among
contexts in which the arguments and attacks appear. In ggpsrpve will propose a
method for accommodating these features using furthensixies to AFs.

A set of cases has previously been represented as an AF im@@asa VAF in
[9]. A means of rewriting VAFs by adding certain auxiliarygaments so that both
the object level arguments and meta-level arguments esipgepreferences between
values are included in the framework [10]. In this paper wecdbe and exemplify a

1 Where these are not explicitly stated in the judgement, they can be imputed hyatyst.



general approach to address the contextual issues refatiegal argumentation across
juridical contexts.

The approach has several components. Most generally, #tatia rather thardy-
namicapproach in that we provide a structure for the legal systeoourts, which we
model following the description of the system. With resgedhis structure, we evalu-
ate claims relative to legal contexts which reflect the valofea legal context revealed
in previous decisions along with precedent, precedenat paocedure. As the legal
context changes, the outcome changes.

More particular components are:

e We distinguish between object-level arguments and metl-rguments in ar-
gumentation frameworks, where the meta-level argumeptesent propertiesf
arguments in the object-level frameworks. Our approachdses on the meta-level
arguments. In a legal context, the object-level argumemstshelegal claimswhile
the meta-level arguments are about the claims.

e Each object-level attack relation is represented in teriasset of meta-level argu-
ments in astructureof attacks.

e The meta-level arguments are subsorted and the attaclorelain them are sub-
sorted. The attacks represeanceptuakelationships among the meta-level argu-
ments.

e Thejustificationof some meta-level arguments and their relations is basdtdeon
object-level arguments and their relations. Other metatlarguments and their
relationships are justified with respect to the judicialteysthey represent.

In structuring the relations between meta-level argumehéesguiding principle is
that attacks on other arguments are used to defend certen atguments against at-
tackers which are weaker in the appropriate respect. Weesegat examples of this
below. However, once given the meta-level arguments arid tblations, we can ab-
stract from the subsorts of arguments and attacks to retiecgttucture to an abstract
AF. Thus, while our analysis accounts for additional phencaremd adds additional
machinery, it benefits from the theoretical results and ritlyms which apply toars
([21] and [12]).

We distinguish our approach, where we examine argumentaticossjuridical
contexts, from argumentationithin a juridical context. For instance, [13] focus on
the dialectical, dialogical, and procedural aspects ofiments for or against a partic-
ular claimwithin one legal contexfThey modeldialecticalargumentation in terms of
premises, rules, and conclusions along with critical qaest Proof standards and bur-
dens of proof may shiftvithin the legal contexamong the parties and so contribute
to determining the outcome of that particular case. In emtfrwe take th@utcome
of a dialectical argumenwithin a juridical contextasinput to our analysis, where we
consider outcomeas the juridical context changek a sense, rather than legal pro-
tagonists arguing a case before one court, in our analyggdurtshemselveare the
protagonists. Thus, issues such as premises and critieatiqus are not directly rel-
evant to our analysis. Furthermore, we abstract over a rahgemplexities of proof
standards and burdens of proof in order to focus orl@bal admissibility of an argu-
ment. Like [8], we representlzody of case law, not a particular caseis, then, more
abstract than [13].



The contributions of the paper are the representation é€iplccontexts in amr,
incorporating the central meta-level arguments directlgn AF so that given theF,
one need only reason with respect to the graph. This alsodsiplat theanr has nodes
with rich content and the attack relation is fine-tuned toghsdicular nodes.

The structure of the paper is as follows. Section 1 contantis@ussion of relevant
aspects of the (English) legal system. In particular, wecidles the appeals process,
change of use of precedent, and proof standards. A hypoahetorking example is
presented. In subsequent sections, each of these asptutdedal system is provided
with a graph which is a subgraph of a graph which represeatsvérall reasoning in the
legal system with respect to judicial context. In sectiomumentation frameworks
are outlined, particularly the extension to meta-leveuargnts, which provide some
initial motivation. Section 3 introduces an alternativesien of the extended frame-
work, which explicitly introduces additional meta-levdéments and relations. With
this, we represent object-level arguments and associaledsin section 3.1. Section
3.2 presents the appeals process as a case moves througbahbki¢rarchy. Section
3.3 discusses how precedents are set with respect to valaetriictured argument net-
work. Section 3.4 provides our analysis of procedures andfgtandards. In section
3.5, we show how we accommodate change in the law relativedialschange. This
is followed by a brief discussion of temporal aspects re{ato precedents in Section
3.5. In section 3.6, the various subgraphs are broughthegétto the graph which
represents reasoning with respect to judicial context. Waahstrate the system with
respect to our hypothetical working example. We end withisect on related work
and observations about opportunities for future work dmyielg our approach.

1 Judicial Contexts

Since the use of precedents varies from legal system to $gge¢m, we need to select
a particular legal system to model in this paper. We base walysis on the English

Legal System. Equally, we could have modeled the AmericaDamtinental systems;

we are not modeling a universal legal system. In this sectlwrefore, we consider
aspects of the English Legal System. Each aspect illustrade the juridical context

can determine the outcome of a case. We have simplified arichetesl over several

complexities of the legal system such as the number of catlneg hierarchical rela-

tionships, precedent relationships, and other notionsadfstandards.

1.1 Appeals Process

The lowest level of the legal hierarchy is t@zown Court where trials on indictment
come before a judge and jury. The evidence, legal argumamtisthe decision are given
according to the procedures specified for the Crown Courpalticular, the Crown
Court isboundby precedents decided by courts higher in the legal hieyaiide de-
cisions on points of law made in a Crown Court are not bindingany higher level,
nor are they binding on other judges in another Crown Coliotigh they argersua-
sive We refer to aatio decidendias the legal principle on which the decision is based.



Where there are two (or more) available precedents on whitlase a decision, the
court chooses which one to follow.

The difference betweeindingandpersuasiveorecedents is important. A binding
precedent is a decided case which a given cowrstfollow in making a decision on
the case before it, though this depends on the similarigds&den the cases. In order
to depart from a previous decision, some distinguishingufeaor features must be
identified between the cases [14]. A persuasive precedemeisvhich is not binding,
but which can be applied should it not conflict with a bindirrggedent and the court
which applies the precedent chooses to do so. Just how a dwawses to follow a
precedent (where it can) or to give a different judgementddp on a range of factors
which we do not explicitly address since it is another instaof differentiating between
two available choices along the lines as discussed in [4]@hdFor our purposes, we
simply assert the status of the precedent (binding or psigjaand provide the means
to reason with either.

Cases decided in the Crown Court may be appealed to a higkeédeurt of Ap-
peals Cases can be reconsidered on matters of evidence or ofdamdtters of law,
there is a claim that the law has been misapplied, the rulawfwhich was applied
is no longer desirable, or some application of the law wappnapriately missed. In
effect, theratio decidendiof the prior decision is somehow faulty.

At appeal, judges do not retry the case, but hear the evidemd@rguments. The
Court of Appeals can overturn a decision of a Crown Court. ¥Hhilke decisions of
a Court of Appeals are binding on Crown Courts, the decisadre higher court are
binding on Courts of Appeals. Moreover, a Court of Appealaard by the decision of
another Court of Appeal, with a range of exceptions Yolung v Bristol Aeroplane Co
Ltd [1944] KB 718). Typically a case in the Court of Appeals istklay three judges.

A case may be appealed from the Court of Appeal to the higlest e theHouse
of Lords The evidence and arguments are heard again, before fivegudglled Law
Lords. However, the Law Lords who judge the case are not bowyrdkcisions made
at either of the two lower courts. FollowirRractice Statement [1966] 3 All ER 7the
House of Lords is not even obligated to follow its own pregaecisions.

1.2 Change of Use of Precedent

In general it is considered desirable for decisions madeavipus cases to be applied in
subsequent cases since this makes for consistency of gegtagreater certainty as to
what the law is, and stability in the system. This is the naiton for the ways in which
precedents bind decisions as described above. On occasiaeyer, social changes
may make it desirable that precedents are abandoned. Tiristche done lightly, but
it is essential that it be possible if courts are to be abledapato changes in society
at large. An example is provided iliangos v George Frank (Textiles) Ltd [1976]
AC 443 where the House of Lords overruled its own previous degisioncerning
Re United Railways [1961] AC 100&nd in favor of allowing damages to be awarded
in a foreign currency. This was in response to a radical changhe exchange rate
mechanism that had developed in the interim. Prior to 1966 House of Lords was

2 This is one point on which the English system differs from other systems.



bound to follow all its prior decisions under the principle stare decisishowever,
following the Practice Statement [1966] 3 All ER 7the House of Lords granted itself
the right to depart from its previous decisions where it seeght to do so.

1.3 Standards of Proof

Courts may adopt differemiroceduralsettings in which to try a case. For our purposes,
we consider justivil proceduresand criminal procedures. In both settings, evidence
must attain a given degree standard of proofin order to be taken into consideration
in the court, where a standard of proof is taken to be a dedrsepport the evidence
has.

In criminal proceedings a very high standard of proof, oégpressed abeyond
reasonable doubis required. Depriving a citizen of his liberty is rightly msidered a
very serious matter, and a person is presumed innocentguiiltilis established. This
presumption is very strong: it should be maintained if thereeany reasonable grounds
for doubt. However, civil proceedings, where the victimlseompensation, uses a
lower standard of proof, termdshlance of probabilitie®r preponderance of evidence
This difference means that on the basis of the same fact® acgnments which were
rejected agegally inadmissible by the criminal court will be considered andegted
by the civil court. There are a number of examples where tfierdhce between proof
standards in different procedural settings is crucial sagkases of rape, murder, and
negligence, perhaps the most famous being the O.J. Simpsatentase in 1994. We
also consider a proof standard weaker than either of tisestilla of evidencé

1.4 A Static Legal System

The legal system as we have described it has tgttamicandstaticelements: a case
“moves” between levels in the judicial hierarchy upon apmeebetween procedural
contexts; moreover, the legal process is inheredi#dyogic in the sense that a case is
argued by antagonistic sides. However, for our purpose$oeues on thestaticaspects.
At each point in time, where a case is submitted, it is evalliatith respect to a fixed
structure; that is, our model representgast hocanalysis of the effect of the appeal,
not the process of appeal. Given a court, the claims, theegrtgal context, precedents,
the proof standards, and evidential status of the claims;amedetermine the decision.
One would then model the dynamic process as changes oveaattiensodel*

% While the distinction between proof standards in civil and criminal proeeslis clear, proof
standards for tribunals are more complex and unclear. As we aressilay judicial hierar-
chies, we focus on civil cases and assume the proof standardpaippedo civil cases is met.

4 While the appeals process generally involves cases mayingrdsthe legal hierarchy, cases
can also, in effect, move downwards. The te@ertiorari is a remedy in which a decision of
an inferior court is reviewed by a higher court which can quash thisidecand demand a
rehearing in the inferior court.



1.5 Pier v. Postson — A Hypothetical Working Example

To make the discussion concrete, we create a hypothetiakinvgoexample which is
based orPierson v. Pos{based on [8]f. Actual cases present a range of issues and
problems from which we abstract in order to present our motisdasoning with judi-
cial context in argumentation frameworks. We call our hynetical working example
Pier v. Postson

For this example, we assume that Pier was pursuing a fox imarhabited land
though Postson killed and carried off the fox. It is not digglthat Postson knew that
Pier was hunting the fox or that Pier knew that Postson wasitlee of the fox. We
shall call Pier the hunter and Postson the killer. The céigsae at stake is who has
property rights to the fox — the hunter or the killer? The cespresented before a
Crown Court sitting as aivil assembly, which decided in favour of the hunter. The case
was appealed to the Court of Appeals on the issue of whetbkdnuhter had acquired
property in the fox. The Court of Appeals decided in favouttaf killer. The reason
given by the majority of the justices was that killing the fax opposed to hunting the
fox supported dright line in the law which is an importantaluein that it promotes
peace and order in society. The dissenting minority view thasthe case should have
been decided for the hunter since the humersued verminwhich is an important
value in service to the community.

While the original case oPierson v. Postvas not argued on the basis of legal
precedents, we want to consider their role in judicial denisnaking. Therefore, we
suppose a hypothetical precedent decided in another Crawnt Concerning a case
in which a hunter pursued a hawk, which was killed by anotiveich we callWier v.
Postaland which was decided in favour of the hunter rather than ilter,ksince the
value of pursuing vermin was ranked of a greater value thaigatdine in the law. We
assume thatVier v. Postalws not appealed. However, as noted above, precedents set
by Crown Courts ar@ersuasivebut notbinding on another Crown Court’s decision.
So, we presume the Crown Court addresditigr v. Postsorwas persuaded by the
precedent and upheld it. On appeal to the Court of Appeagjdicision by the Crown
Court onPier v. Postsoris overturned; the precedent by the other Crown Coukiviar
v. Postalis from an inferior court, so need not be taken into constitandy the Court
of Appeals.

In Crown Court, we assume that both Pier’s hunting and Po'st&dling of the fox
satisfy the proof standard for Preponderance of Evidensaijport of the claim that
each possesses the fox, for otherwise, there would be mo blaiught before the court.
By the same token the Court of Appeals sits as a civil asser@ligsequently, proof
standards play no role in this case. A more complex case waithldr have to involve
a civil/criminal distinction or to apply to tribunals, whesdifferent proof standards may
hold at different levels of the court.

5 See [15] for a presentation of central issues and a dissenting positibie oole of Pierson v.
Post in discussions of the law. [15] argues that Pierson v. Post tuglatve been considered
as atort case, malicious interference with the hunt, rather thpropertycase.

% In Pierson v. Postthe decisions made the choice of values explicit. Often, however, these a
implicit and must be attributed through a procespast hocanalysis, as in [9].



Several arguments may have been presented in the origalahtswever, what we
need to take to the meta-level is the key issue of the casdygisaf Pierson v. Post
in [16] identified the difference between the majority ancharity opinions as turning
only on the value-based resolution of a single pair of argumerhus, only these two
arguments are represented at the meta-level.

2 Argumentation Frameworks and Extensions

We give first an outline oArgumentation Frameworksr [2], then discuss how these
are expressed with meta-level arguments in [17] and [10% Jéts the main conceptual,
formal, and representational elements of our analysisdi€ial context in section 3.

An AF comprises objects, relations, and definitions of auxilieoycepts. We take
[2] as the most abstract system ARs, there is one set of undifferentiated objeatgu-
mentswhich can be seen as nodes in a graph; while there is somguaitytioncerning
the termargumentand the way it is used in the literature, we need not concensebtres
with this here [18]; therefore, to avoid problems, so we @réd use the terminology
of nodes rather than arguments. There is one undifferedtigationship between the
nodes, thattackrelation, which can be represented as a graph in which at&rekarcs
between nodes representing the arguments.

Definition 1. An argumentation frameworkr is a pair < X, R >, whereX’ is a set of
objects {a1, as, ..., a,} andR is anattackrelation between objects. Fdt;, a;) € R
we say the the objeat; attacks object;. We assume that no object attacks itself.

The relevant auxiliary definitions are as follows, whér&s a subset of’:

Definition 2. We say thap € X is acceptable with respect ®if for everyq € X that
attacksp there is some € S that attacks;. A subsetS, is conflict-freeif no argument
in S is attacked by any other arguments$h A conflict-free sef is admissiblaf every

p € Sis acceptable t&5. A preferred extensiors a maximal (w.r.tC) admissible set.
The objecp € X is credulously acceptddlit is in at least one preferred extension, and
sceptically acceptedit is in everypreferred extension.

We can represent ther whereX’ = {ay, a2} andR = {< a1,as >} asin Figure 1.
The preferred extension {11 } anda; is sceptically accepted. Figure 2 represents an
AF where nodes attack one anothet= {a;, a2} andR = {< a1, a2 >, < as,a1 >}.

In this AF, the preferred extensions afe; } and{a.}, so @ and a are each credu-
lously accepted, and neither are sceptically accepted@ri@levherea; anda, are in
anasymmetricahttack, there is only one preferred extension, while whieeg are in
a symmetricalattack, there are two; we use this distinction to mddetarchy, as we
shall see.

In Figure 1, nodes are in attack relations. Furthermore, averngake severaheta-
levelstatements relative to this: a; defeatsus; a4 is justified andsomething defeats
as. The statement; defeatsa, expresses a successful attack between specific argu-
ments, which is an attack in which the first argument is neffissttacked and defeated;
something defeats; is a more general form, where we do not specify just what ledtac
the second argument. To say thatis justified means not only that is it acceptable



ag a2

Fig. 1. a; Attacksas

al a2

Fig. 2. a; andas attack each other

with respect to some set of arguments, but expressyst is acceptable in virtue of
the other arguments in that set. These are meta-level statsrim that they are state-
ments we make about the nodgsanda, which represent arguments in the object-level
framework.

In addition, we may observe, that classies do not distinguish amongorts of
attack relations, nor do they exprdsasvirtue of what one node attacks anothgrst
that given the attack relation, one can calculate extessibne fundamental reason is
that where the nodes represent something which is atoneie ttan be no explanation
for why one node attacks another.

Where the nodes represent more contentful information asdsssary for the rep-
resentation of judicial context, then we can justify why onele attacks another more
specifically. Of course, we may understand intuitively wivg statements conflict and
so could be represented in ar attack relation (see a similar discussion in a body
of case law in [8]). For example, consider a situation where individualsP andO
exchange statements indicated withead & [10, p.241]):

Dialogue A
P: “Today will be dry in London since the BBC forecast sunshiney
O: “Today will be wet in London since CNN forecast rain” z a

The arguments;aand @ are clearly in conflict because of the wordiy andwet
The attack between,aand a is justified since we have a specific intuition about why
the content of the nodes are in conflict. We can representddesiand attacks as in
Figure 2.

In [2], there is no way for an attack itself to be defeated. ideer, the preferences
or values one ascribes to nodes may make attacks unsudd8$stnd [4]. However,
in these approaches, one represents and reasons withepiedsrand value external
to the graph. [17] provides an extension aHs of [2] to account for preferences or
values directly in thesr graph. The analysis is initiated from the notionadfacks on
attacksrelative to the values of the nodes. For example, our prewit@iogue could be
continued with:

Dialogue B (Continues Dialogue A)
P: “But the BBC is more trustworthy than CNN" a
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Fig. 3. Extended Argumentation: A attacks B, C attacks the attack

Thus, continuing from the previous dialogue, whereatacks a and & attacks a,
intuitively a3 undermines the attack of,an g with respect to values (which news
source is more trustworthy). We can say thatsaa higher level attack than the attacks
between aand a. The dialogue is represented as in Figure 3.

Formally this is accommodated with an additional sort cdigttrelation in thear
between a a node and an arc (which represents an attaclomgath attack on an arc
(if successful) removes that arc from the determinationaafenextensions. Following
[10, p.242]), we have:

Definition 3. An extended argumentation framewa@kF is a tuple< X, R,D >,
whereX’ is a set ofobjects {a1, as,...,a,} andR is anattackrelation between ob-
jects,R C X x X, andD is anobject attacking an attack relati@ C (X x R). If (C,
(A, B)), (C',(B,A))e D, then (C,C"), (C',C)e R.

Intuitively it is clear from the examples in [17] where arealting argument, say;a
attacks attack relations between other arguments,;sayaa, in virtue of the intuitive
content of g, &, and §. However, just what guides such attacks is not formalisat, b
relies on properties of the nodes; for example, the valuasvF.

Although it is not our purpose in this paper to formally jfgtivhenarguments at-
tack one another, we do rely on the intuitions of attack ssabudlined in the Dialogues
A and B. This does require that we make #treless abstract by making use of more
explicit information in the nodes.

A move in the direction of less abstract nodes and justifieatktrelations is made
in [10], where the higher level attacks of [17] are rewritieterms of additional nodes
in a structured attack relation, where the additional natiestly represent meta-level
statementsThe rewrite is shown to be sound and complete [10] for aeftaimeworks,
in particular, VAFs.

In [10], anAF as graphically represented in Figure 2 is rewritten taarmas repre-
sented in Figure 4, while an extended in Figure 3 is represented as in Figure 5. We
discuss each of these in turn.

In Figure 4, we have nodes which represent the meta-levieinséants such aa;
being justifieda; attacks a, ora; is defeatedbout object-level argumentsand a. In
anAF with object-level arguments, the nodes represent only biject-level arguments;
in anAF with meta-level arguments, the nodes represent only tha-teeeél arguments.
However, we say the meta-level argumentsalyeutthe object-level arguments. More
informally and for ourlegal domain we call object-level arguments such asemd
& claimsand meta-level arguments suchasbeing justifieda; attacks a, or a; is

10



aj is justified Something defeats a; a; defeats ag

f '

ap defeats a; Something defeats ao ag is justified

Fig.4.a, and a attack each other

defeated statemenabout claims aand a. It is important to keep the object-level and
meta-level graphs distinct as it avoids problems of therpmegation of the nodes; that
is, if in an AF a; is a node andy is justifiedis a node, the “levels” would be conflated
sincea; is justifiedcontains a node, namely &

In the rewrite in [10], the nodes which express meta-levateshents about the
object-level arguments are in specified attack relatioas thpresent the content of
such attacks on arcs. The node which represents the statamanjustified attacks
the nodeSomething defeats,; avhich attacksa; defeats a; in turn, this attacks, is
justified which attacksSomething defeats, avhich attacksa, defeats a. To close the
circle, a; defeats a attacksa, is justified We have two preferred extensions:

e {a; is justified,ay defeats ay, Something defeats as}
o {ag is justified, as defeats ai, Something defeats a1}

In both preferred extensions, the elements themselvestéfeconcepts otherwise
expressed at the meta-level concerning the nodes.

Note that just as in previousFs, we do not formally express in virtue of what one
node attacks another. However, in this extended framewloeke is a clear intuitive re-
lationship between the nodes, namely conceptual incotifiati If a node is justified,
then there cannot be some other node which defeats it; if thomgedefeats the given
node, then that given node cannot defeat some other nodee iode defeats another
node, then the second node cannot be justified. Note as wellearsent such aSome-
thing defeats adoes not say what defeats it, just that something does; asseesd
further below, there are a variety of means to defeat a node.

We refer to graphs with a pattern which represents justifinat defeats, and attacks
as in Figure 4 as odfundamental structure of attadh an extended framework. To such
a fundamental structure, additional structure is addedchwthanges the justification
of nodes.

In the rewrite of [10], an attack on an attack relation is esgnted as an attack by
a node which represents a value ranking on a node which exprethe defeat of one
argument by another. As such, it represents the VAFs of [Agre the objective was to

7 An attractive alternative to allow the representation of both levels inasneould be to use
a natural language referential mechanism of pronominal anaphoranstance, in a context
with a tree one can make a statement about the object “it is tall” without smmfLBYy the same
token, supposing the pronoiin refersto the claimay, it is justifiedwould be well-formed
without incorporating the object-level. However, we leave this for futubekw
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use values to determine which of two (or more) preferredresitms are chosen relative
to thevaluesof the nodes. Rather than Figure 3 we have Figure 5.

Figure 5 represents axrF where nodes are added to represent statements of value
rankings (i.ew; > vo andvy > v1) as well as statements of tlheidiencesvhich we
take to adhere to a value ranking. In [4], audienced@tad orderings of values, so an
audience can contain some ordering suchas> v,. The nodes for value rankings
and audiences stand in attack relations which indicatelwhicles are teemaingiven
successful attacks and to indicate compatibility amongléments: intuitively; > vo
andvy > v attack one another; the audience attacks the value rankinghvit does
notendorse, which thereby indicates, ceteris paribus, theevanking it does endorse;
the audiences attack one another to reflect the “antagordasmhg the audiences and
also to maintain the relationship between an audience aaddience’s value’.

Given this, we have two preferred extensions which are oeiterd by what nodes
are assumed. Assuming Andience is Yvhich contains the ordering, > v, it attacks
v1 > v9 and anAudience is Xvhich contains the ordering > v2. The remaining value
ranking isv, > vy, which is consistent witudience is YIn turn, under the assump-
tion that g is associated with valug , and a is associated with valug, then the node
vg > vy attacks and defeats defeats a. Consequentlya; is justifiedanda, defeats
a; are in the preferred extension, laytis justifiednot. Thus, one preferred extensionis:
{Audience is Y,vy > v1,az is justified, as defeats ay, Something defeats ay}.
The other is calculated similarly. Just as in [4], this fraroek can differentiate pre-
ferred extensions relative to values of nodes and valugngakThis is the meta-level
expression of the related value-based framework.

We should emphasise that in [djidiencesre total orders of value rankings. There
is, in a sense, some redundancy in Figure 5 where there areabdtences and value
rankings. In this paper, we maintain the distinction betwaediences and value rank-
ings since in a judicial context th&tatusof an audience may have a bearing on the
outcome; that is, two audiences with the same total valukimgrmay determine dif-
ferent extensions since they interact with other elemefrttssoframework.

In [10], several aspects have been left implicit in the fdisadion: the association
of nodes with values; the justification of attack relationslsas between audiences and
value rankings, and value rankings and defeat statemeri#], these elements are ex-
plict in the formalisation, yet not represented directlytin AF. For our purposes, these
are worth making explicit in thar since they facilitate representation and reasoning in
anAF of judicial context.

In the extensions to the value-based approaches, the aemeisdo add nodes in
structured attack relations which lead to preferred extmssthat contain information
about the claims (i.e.;aand &), namely whether they are justified, whether they are
defeated, and which node defeats them. In Figure 5, the vahldng node attacks
a node of the fundamental structure of attack, and in virtuéhig, we change the
outcome. We view the value ranking mechanism aslagraphof the overallar graph
of which it is a part in that by adding or removing it, we caratalise the outcome of
the preferred extensions of the fundamental structuretatiat

8 This does not preclude modes with richer structures of audiencesahrety
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‘ Audience is Y H vl > v2 H v2 > vl H Audience is X‘

‘ aj is justified H Something defeats alH a; defeats ag‘

as defeats a; F—{ Something defeats 3‘2}‘—{ as is justiﬁed‘

Fig.5.& and a attack one another relative to values

In the following section our approach to judicial contexdsan elaboration of this
approach of adding meta-level information in structuradckt relations as subgraphs
of a graph which includes the fundamental structure of kttac

We have discussed two ways to develss — extendediFs and meta-level state-
ments. While some extendeds cannot be rewritten in terms of meta-level statements,
those which we require can be [10], and we prefer this apjbraadt allows the use of
standardhF semantics.

3 Representing Legal Context

In this section, we develop and articulate ideas of exteragdmentation frameworks
to provide an analysis of judicial context in an argumeptaframework. Our goal is

a graph which represents judicial context such that givesisams of a level of court

(the audience), procedure (criminal or civil), precedérarfy), value ranking, values of
claims, and standard of proof of the claims, we can determirieh claims are justified.

This final graph is presented in Figure 12 in section 3.6. ®tifyaand illustrate each

of the components, over the course of the subsections beledecompose this graph
into several subgraphs each of which represents one compohkegal reasoning in

judicial contexts.

Our general strategy is to add a subgraph (some structuredafsnin attack rela-
tions) of which some nodes attack nodes of some other subgitegexample is nodes
of the subgraph of audiences and value-rankings attackadgsof the fundamental
structure of attack in Figure 5. However, one additionaleasjs that we build sub-
graphs with some intermediate structure: we determinbdlse-levehodes which then
combine intointermediatenodes, which may interact with other intermediate nodes,
ultimately leading to attacks on nodes of some other sulbgrap

In section 1, we introduced a variety of issues related tijakcontexts. We looked
at how the values of a court majority determine the outconzeledal decision. We then
considerecprecedence relationsvhere decisions by higher courts trump decisions by
lower courts lex superior). We discusseg@recedentsFinally, we had an overview of
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issues related tetandards of prooffor each of these issues, we introduce and discuss
a subgraph. Note that we do not consider the merits of thensladur concern is how
they have been received by the various assemblies. Moreggamly discuss a single
conflict: in a body of case law, there are usually severatedlaonflicts.

In the following subsections, we present a seriesudfgraph=f an overall graph
of an AF, which appears in section 3.6; each of the subgraphs isiagpgland exem-
plified so the complex final graph can be understood. Our a&mbrés to have nodes
that represent atomic and complex expressions in specifieckarelations; the com-
plex expressions are justified in virtue of the atomic exgimess. We create the space
of possible nodes and attack relations (a selection fromatjieal space of possible
nodes and attacks in consideration of space); given chiridhis space with respect to
atomic expressions, we can calculate the resultant pesfextension.

We begin with a reconstruction of [10], discussed with respe Figure 5, making
explicit the association of nodes with values. Followinghiis vein, we connect the out-
put nodes to our fundamental structure of attack. We calttiéArguments and Values
subgraph, and it highlights some of the key moves in comosia subgraphs. Then
we turn to our analysis of precedence in judicial hierarslilong with values. This is
presented in two stages: the construction of contexts al@ vankings; the relation-
ship between value rankings and valued clalnWe refer to this as th@recedence
subgraph. Nodes of the Precedence subgraph are conneciede® of the Arguments
and Values subgraph. With this, we can calculate prefepteghsions of justified nodes
relative to contexts and values. We introduce precedentiseifrecedentsubgraph,
showing how precedents can effect a current case relatittleeteourt hierarchy and
value ranking. Finally, procedural contexts and standafdsroof are introduced in
the Proof Standardsubgraph. Additional topics bearing on development of ¢ase
through a sequence of decisions are discussed.

3.1 Arguments and Values Subgraph

In this subgraph, nodes are associated with values alorfiguwaltie rankings. Given
such associations, nodes are then used to attack nodesfahttemental structure of
attack. This is, in effect, simply an elaboration of Figur&\e simplify here and assume
that our claims aand @ can have values;wor v, but the claims cannot both have the
same value; we could have further articulated the graphpesent associations of
individual claims and particular values, but it would leadnore of a graph than is
needed. Furthermore, the value rankings are a strict oigleNote again for clarity
that what represented arguments (i.e. nodegna & in [2] and [17] areclaimsin our
presentation. About claims one can maitatementsuch asa; has v, where \ is a
value. Statements here are tiadesof the AF.

In Figure 6, we form complex expressions from the values tf&itns have and
the value rankings: if an extension has the nodeafohas v, anday has \ along
with the node forv; > v», then the extension has the naalehas v, a; has v, and
Vi > Vs. Furthermore, the attack relations are intuitively obgioyy > v; attacksa;

% Recall that value rankings are determined ineuposgnalysis and may not have been explicit
in the decisions.
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a; has vy, and as has vy L_> a; has vg, and ag has vy ‘
vy > Vi <_4 vy > Vg

aj; has vy, ag has vo, and vi > va

‘ aj; has vy, ag has vo, and vo > vy

A

‘ aj; has va, ag has vy, and v; > vo

A

‘ a; has va, ag has vy, and vy > vy

Fig. 6. Arguments and Values

has \{, a; has 4, andv; > v5 since the values are in conflict. By the same token, the
complex expressions attack statements which are incobt@atith them. While there

is a degree of redundancy in this, having such distinct ntaitziitates the analysis (see
discussions of intermediate concepts [19], [20], [21], HI&]).

Now we are in a position to consider the impact of this latteteya; has v, a; has
Vo, and i > Vo, with respect to the fundamental structure of attack. Ratien putting
the calculation of defeat of a claim relative to values ofroland value rankings in
the meta-theory, we directly incorporate into #rethose nodes which represent values
of claims and value rankings. For example, in Figure 7, thaer@g has v, a; has v,
and vi > v, which represents the values of the claim and the value rgrititacks the
nodea, defeats a. We use this notion of attack relative to value rankings fiopdicity.
By comparison, in [4], a node alefeats another nodg & the graph only if the value
of a; has an equal or higher value on the value ranking than theeafla; if so,
then it is justified to claim that,adefeats @ and conversely it is not justified that a
defeats a. This is the reason why a node representingnas v, a; has v, and vy >
Vo attacks the noda, defeats @, but leavesa; defeats a. Similar reasoning applies
to the other attacks. Note that the attacks herenatesymmetrical, for the complex
expression implies the defeat statement which is eliméhatel not vice versa.

Note that we have two subgraphs Figure 6 and Figure 7 of arlgrgph. The larger
graph is broken into parts for ease of presentation; wheeefiols the same nodes
in two (or more) graphs, it is to be assumed that these arecirttia same node and
the graph can be redrawn to reflect this. As mentioned eadiethe subgraphs are
composed into one graph in Figure 12.
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a1 has vy, ag has va, vi > va \
a1 has v, ag has vy, vo > vy /

a1 has vy, ag has vo, vo > vy \
a; has v, ag has vy, vi > vy /

Fig. 7. Arguments, Values, and Defeat

a; defeats as

ag defeats aq

If we just consider the four nodes (i.e. ignoring the intediaée nodesy; has v
and & has v, a; has i and g has v, vi > V,, andv, > vy, these give rise to four
preferred extensions with respect to the justified claim.

e {a; has\ and & has v, v; > Vs, & is justified}
e {a; has\ and g has v, v > vy, & is justified}
e {ay has\ and g has v, v; > s, & is justified}
e {ay has\ and g has v, v > vy, & is justified}

This shows that where we want the result to be just one justifi@m, we must deter-
mine both the values of claims and value rankings; fixing only one valult in two
preferred extensions each with a different justified claim.

3.2 Precedence Subgraph

One aspect of judicial decision making is the imposition alire rankings relative to
a legal context in determining the outcome. For the momeatassume there are no
precedents so that every case is decided on its meritsveelatithe value ranking of
the court in which the case is made. While a decision may belddaither wayprior
to being argued in a legal context, the role of the courts idecide one way or the
other, though this may be overturned later on appeal. Whilemag assume Figure 5
representarbitrary audiences and their correlated value rankings, we wanstucége
judicial contexts with value rankings such that only thaxeadanking of the given judi-
cial context isactivein determining the outcome of the decision. If the case isgmied
before a Crown Court, then the value ranking of that courthbtg predominate over
the value ranking which represents some non-judicial anegigif the case is presented
before the House of Lords, then the House of Lords value rgniight to predominate.
In terms of theaFr, precedence relations between courts appears ampusition
of the value ranking of the superior court on the inferior tpthe value ranking of a
superior court which yields a particular decision must bapaed by the inferior courts,
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but not vice versa. In terms of the graph, we want an exterisiovhich appears not
only the court making the decision, but also all courts lowethe judicial hierarchy
which also have the same value ranking. From this extensienyant to exclude all
courts higher in the hierarchy than the one making the datiss well as all courts with
other value rankings.

We have independent representations of attacks betweenleeels as well as be-
tween value rankings; we then have complex expressionsdpegsent the value rank-
ings associated with particular court levels, using coang value rankings to attack
these complex expressions. Following our previous obsienjave distinguish value
rankings from audiences: different audiences may havedimne value ranking, but be
distinct in other respects (importantly with respect tocpaent).

With respect to Figure 8, the attack relations between rsiatés with values are
obvious. The attack relations between courts is interggtinit reflects aconceptual
incompatibility, not a logical incompatibility; the legaystem is defined in such a way
that no court can both sit at a Crown Court and a Court of Agpésainilarly for the
other pairs). In terms of ontologies, we say the courts apidi; in lexical semantics
[22] a range of oppositional terms are observed suahasterslaveor teacherpupil.
Furthermore, note the distinct attack relations betweemtdevels and statements of
values of a court, where, for examplérown Courtattacks bothw; > v, in Court
of Appealsandv; > vy in House of Lordswhile Court of Appealsattacksv; > s
in House of LordsThe lower court eliminates the higher courts from consitien.
Though this is perhaps counterintuitive, it reflects theadsifion of the value ranking
of higher courts on lower courts, as discussed above andpifie below.

With respect to Figure 8, consider the two following exarsplBuppose an unde-
cided case is submitted to a Crown Court and the value rartfitigat court are y >
Vo, the preferred extension is:

{Crown Court, vy > vy, v1 > vy in Crown Court}

In this, nothing is justified concerning the values of supecourts;v; > vs is scepti-
cally acceptedand only with respect to one court level, the Crown Court.dntrast, if
the same case were to be submitted directly to the House dilaord the values of the
court were y > Vs, then we have three preferred extensions:

o {House of Lords,v; > ve,v1 > vein House of Lords}
e {House of Lords,v; > vg,v1 > vg in Court of Appeals}
e {House of Lords,v; > vg,v1 > vy in Crown Court}

Here the value ranking; > vy is sceptically accepted and with respect to every level
of court. In other words, a decision in the House of Lords glafith its value ranking
justifies that the House of Lords’ value ranking holds in sdbmate courts as well.
By the same token, a decision in the Court of Appeals justifiesvalue ranking in
both Courts of Appeals and Crown Courts, but does not juitéywalue ranking in the
House of Lords.

The judicial hierarchy is expressed in terms of how higharrtsodetermine the
value ranking that hold of lower courts, but not vice versayther words, it reflects the
power of which court decides a question set to the legal Byste
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vi > vy in Crown Court vo > vy in Crown Court

vy > vp in Court of Appeals

vi > vo in Court of Appeals [

< >

vi > vy in House of Lords vo > vy in House of Lords

‘ Court of Appeals L—4 Crown Court L—4 House of Lords

Fig. 8. Courts and Values

In Figure 9, we connect the values of courts in Figure 8 withviddues of claims and
value rankings in Figure 6 and then with the fundamentakstre of attack in Figure
4. Since Figure 7 gives us the justifications of claims givalues of claims and value
rankings, we can justify the claims relative to judicial text and value rankings in a
judicial hierarchy using Figure 9. It is worth noting thatcenthe claims are assigned
values and the value ranking is determined, the particalarttas little substantive ef-
fect on determining the justified claim since these are diretermined by the values
on claims and the value ranking. What is significant is the¢ading” effect on value
rankings among the courts, which is novel. In addition, thie of the subgraph on
courts and values is more significant when we consider ictierss between a current
court and precedents.

As one picks courts, value rankings, and values of clainesptieferred extensions
are determined which express the justifications of the daimanda,. For example,
suppose the court is a Crown Court, where the value ranking is v, & has v, and
& has . For clarity, we have left out some of the intermediate nodésch are easily
calculated.

{Crown Court,vy > va,v1 > v9 in Crown Court,
ay has vy and as has vy, ay defeats as,ay is justified}

The point here is that the Crown Court does not impose itsevednking on the
other levels of the judicial hierarchy, which are underdeiaed.

In contrast, if the court is the House of Lords, where the @anking isvy > vy,
a, has \{, and a has v, then the preferred extension is:
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vi > vo in Crown Court

a; has vs, as has vy, and vy > vy

v1 > vy in Court of Appeals

aj; has vy, as has vy, and vy > vy

vi > vy in House of Lords F

va > vy in Crown Court

a; has vy, as has v, and vi > vo

va > vp in Court of Appeals

a; has vy, as has v, and vi > vo

vy > vy in House of Lords F

Fig. 9. Courts, Arguments, Values, and Value Rankings

{House of Lords,vy > v1,vy > v in Crown Court,
vg > vy in Court of Appeals, vy > v1 in House of Lords,
a1 has vy and as has vy, ag defeats ay,as is justified}

Here we see that the House of Lords does determine the valkmgefor the other
courts in the judicial hierarchy, which must all be consisteith the value ranking of
the House of Lords.

We claim this models thappealsprocess in a judicial hierarchy, for as the case
passes through the judicial hierarchy, the case is decigetthé court and imposed
on courts lower in the judicial hierarchy. There is an impattnote to emphasise in
this processthe ascription of values to the claims at the court of firstange must
be maintained as the case is appeal@therwise, as we saw at the end of section
3.1, the justified claim varies according to the values oim@aand the value ranking;
however, we want only the value ranking to vary the justifiidna. This is consistent
with legal practice, where the court of first instance fixesfticts which are maintained
throughout the appeals process. We can ensure this sincesvemalysing completed
cases, not modeling them while they are happening.

3.3 Precedents Subgraph

To this point, we have represented the hierarchical reialigps between the courts and
the bearing of values claims and value rankings on the jeatifin of claims. However,
it is an “atemporal” representation of a current case: eebignge of judicial context
can change the outcome, but interactions between precealedtudicial context play
no role. In order for precedent to play a role, it must be cpatchanging the outcome
of the current case for that which would otherwise follow. idow a logic similar to
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previous graphs: we assume that the values of a precedenbtashigher court filter
the values of lower courts in the current case by eliminatiirage courts and values.

In the following, we assume an eight-place relation whiemds for an intermediate
conceptPrecedentwhich is defined with the following set of elements. There sea
of judicial contexts {Crown Court, Court of Appeals, HoudeLords}, a set of value
rankings, a set of claims {a..,a,}, a set of similarity statements, and a set of claim
value statements. Judicial contexts, value rankings, mths are familiar from above.
The claim value statements are of the fanmas v; as before. The similarity statements
are of the form a~ a;, where aand g are claims from among the set of claims; it is
a similarity statement in that the argumenisaad g are similar as determined by
case-based reasoning ([23], [24]). This is the expressibiclhwmakes the precedent
relevant to the current case. How a particular precederdterichined to apply relative
to a current case is not crucial; we can assume that casd-beasoning locates an
appropriate precedent and applies it to the case at handnagssome means to make
such a case-based comparison.

With this, PrecedentC (judicial contextsx value rankingsx claims x claims x
similarity statemeni similarity statemenik claim valuex claim value). In Figure 10,
we illustrate a subgraph with three example precedents.

e Precedent(Crown Court; \>> Vo, &, &y, &3 ~ &, & ~ &, & has \{, a; has v)
e Precedent(Court of Appeals; ¥ v1, &, &, & ~ &, & ~ &, & has \, a; has v)
e Precedent(House of Lords, ¥ v, &, &, & ~ &, & ~ &, & has \{, & has v)

The first represents a precedent made in Crown Court wheneathe ranking was ¥

> Vy, Where the decision concerned two claimgsaad a which were in conflict and
bore the valuesvand v, respectively. These claims are respectively similar;tarzd

&. The decision is given by the court according to the valu&irenand values of the
claims: a is justified and ais not justified. Similar points can be made about the other
examples. While a more complex graph could be provided tesgmt precedents, it is
more straightforward for our purposes to provide this higlel intermediate concept.
The subgraph in Figure 10 relates to the subgraph in Figuré8raspect to value
rankings and judicial contexts.

Notice here that we have a series of precedents that all naybes and a, made
in different courts and with different value rankings. Ifieet, we can consider that a
decision made in a Crown Court in Precedent 1 is overturned@ourt of Appeals,
which is again overturned in the House of Lords, thereby ighhg the initial prece-
dent. However, only in section 3.5 do we discuss tempora@spmf precedent. Yet, in
Figure 10, we represent with the attack relation the refatiips between these prece-
dents in virtue of the judicial hierarchy: a precedent setigyHouse of Lords trumps
a precedent set by the Court of Appeals, which trumps a pestestt by the Crown
Court.

Along with this representation of precedent, the precedgatks the other relevant
nodes with which it conflicts. First, we consider attacksrefgedents on value rankings.
In Figure 10, Precedent(Crown Court, ¥ Vo, &, &, & ~ a;, & ~ &, & has \, &
has ) asymetrically attacks the node representing>vv;. Without this attack, the
precedent could not determine the outcome of the curremt; dgaseffect, this attack
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allows the precedent to impose its value ranking on the jaldsystem. However, if the
precedent is itself attacked, then the attack of the pretemtethe value ranking fails
and the precedent does not impose its value ranking, whicthexwise be chosen by
the court which is deciding the case.

Next, consider the attacks between precedents and cuundinigl contexts (court
value rankings such as nodes ¥ v; in Crown Court). There are two parameters to
consider: the comparative value rankings and the comparatles of the court in the
judicial hierarchy. Note that it is not always the case thhére the value rankings be-
tween precedents are different than the current judiciatecd, the nodes attack one
another, for the attack is conditioned on the comparatilesrof the courts in the judi-
cial hierarchy. These formally represent the differenega/berpersuasiveandbinding
precedents in judicial contexts. We have the following epkas:

e Precedent(Crown Court > Vs, &, &, & ~ a1, & ~ &, & has \{, a, has y)
attacksandis attacked by, > v, in Crown Court

e Precedent(Crown Courty > Vs, &, &, & =~ &, & ~ &, & has \{, a; has y) is
attacked by > v, in Court of Appeals

e Precedent(Court of Appeals; ¥ vy, &, &, & ~ &, & ~ &, & has \{, & has v)
attacksv; > v, in Court of Appeals

In the first example, a precedent set in a Crown Cougegsuasiveon another
Crown Court; the current case can be decided either acaptdimalue ranking of the
precedent or the value ranking of the current court. How eeaicourt decides which
to follow is (presumably) another “higher” layer of valuedgement. In the second
example, a precedent set in a Crown Court is not binding syasive on a Court of
Appeals; thatiis, the current court is free to decide the (iasalecide the value ranking)
as it sees fit (though this might be to uphold the precedent)hé third example, a
precedent set by a Court of Appeals is binding on a Court ofedfy the current court
must abide by a decision made by another Court of Appealsytiere such a precedent
holds, the current court cannot decide contrary to the vialnking established in the
precedent. In these examples, we see that the attacks arenttetd according to the
roles of the courts in the judicial hierarchy and their rielaships.

In general in the English Legal system, precedents set igteehievel court asym-
metrically attack precedents set in a lower level courtc@dents set in a higher level
court asymmetrically attack current courts at a lower ledtigher level current court
attacks a lower level precedent. Attacks between a pretsééin courts of the same
level as the current court are sometimes symmetrical (emvi€Court and House of
Lords), but sometimes asymmetrical (Court of Appeals). dehssymmetrical attacks
give rise to two (or more) preferred extensions, these atdicliscretion to follow or
reject the precedent. We assume some other means to guidesthetion, for exam-
ple, some additional value ranking in the current court. Tdggc of the relationships
is that precedents and judicial hierarchy interact to elate assertions of value rank-
ings according to the relative strength of the current cougirecedent in the judicial
hierarchy. In light of this, where there is a precedent, wenca determine the value
ranking until the effect of the precedent in the court cohbexs been evaluated. Finally,
we assume that where a statement is not indicated in ternteedfrecedentelation
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Vo > Vy
vy > Vg

vy > vy in Court of Appeals

v1 > vo in Crown Court
vy1 > vo in House of Lords

Precedent(Court of Appeals, vo > vy, as, ag|
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Fig. 10.Precedent in the Judicial Hierarchy

(e.g.Crown Cour), then it is taken to bear on a current case. Other legal sygsteay
differ in terms of which attack relations are symmetric oyrametric. Providing simi-
lar analyses of other systems would provide an interestsislof comparison of their
different principles governing precedence.

Suppose that we only have the precedent which is set in a C@mwnrt (thus there
are no other precedents in the graph). In this precedens pustified and @ is not
justified given the values of the claims and the value rankinte court. We assume
that g has value y and & has value y. The case is taken to a Crown Court, which
has value ranking; > v,. As the precedent and the current court attack one another,
we have two preferred extensions. If the current Crown Caecrepts the values of the
precedent (s@; > v, in Crown Courtappears in the extension) and gpholdsthe
precedent, then the precedent attaeks> v; in Crown Court v, > v; in Court of
Appeals andv, > v; in House of Lordsas well as v > v;. With reference to Figure
8, the current Crown Court defeats all the nodes with CouApgdeals and House of
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Lords. With reference to Figure 9, the value ranking anddiadlicontext arev; > vs,
vy > V5 in Crown Court Consequentlyg, is justifiedin the preferred extension (among
other elements).

The case has been appealed to the Court of Appeals, whengog)pthe value
ranking is > vy, and we have assumed that on appeal the values of claims are ma
tained, so ahas \{, and claim a has . If the value ranking of the precedent held, then
similar to the precedent case, the decision in the curresg weuld be thatais justi-
fied. However, the court level and its value ranking attaelqttecedent from the Crown
Court. Thusthe decision is overturned in the current case in the CouAmbeals so
that & is justified

In these two examples, the current court has, in effect, &ehaf value ranking to
follow. Consider a different scenario in which the curremtic has no choice to follow
its own value ranking. Suppose the only precedent is Pret@ieurt of Appeals, ¥ >
Vi, &, 8, & ~ a, & ~ &, & has |, g has ) attacksv; > v, in Court of Appeals,
and the current court is a Court of Appeals with value ranksng > v». The claims and
values are: ahas \f, and claim a has . In this scenario, if there were no precedent or
a precedent in line with the value ranking of the current cdsma; is justifiedwould
be in the preferred extension. However, the precedent dolelsamd asymmetrically
attacksv; > v, in Court of Appealsand the value ranking,v> v,. Consequentlyy, >
vy in Court of Appealsnd the value ranking,v> v, are in the extension, from which
it follows thata, is justifiedis in the preferred extension. In this instance, the Court of
Appeals is bound to follow a precedent, though this is noeieging with its own value
ranking.

In this way, we account for the the appeals process relatipedcedent and prece-
dence.

3.4 Proof Standards Subgraph

In this section, we discuss and represent the conditiorlsgafl admissibility under
different types of procedure and relative to standards obfpthat the claim supports.
A claim which is admitted into the framework will satisfy arfiaular proof standard
(PS) with respect to the case under consideration.

For our presentation, we abstract over the relationshiwdsr proof standards and
burdens of proof (see [13]). While [13] discuss four levelsP& arranged in a hier-
archy from lower to higher, we discuss only three. Just as awe lassociated claims
with values, we also associate a claim with the proof stahdeasatisfies. We areot
representing that which determines whether a particuEimckatisfies a given proof
standard. For example, in ti2J. Simpson murder triah criminal court did not decide
that Simpson murdered his ex-wife Nicole Brown Simpson ardiiiend Ronald Gold-
man in 1994 since the requisite standard of pr&@afyond Reasonable Doultas not
shown to hold between the evidence and the claim. Howegiren the same evidence
and legal argumentsa civil court decided that Simpson was guilty of their wréurig
deaths; in this case, the requisite weaker standard of JPogffonderance of Evidence
was met to support the claim. In the same vein, we are consgl@rst whether the
claim meets the requisite proof standard, not how the priaofdard is determined. We
refer to the proof standard on a claim as the claigvidential statusHowever, we
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presume proof standards can be accommodated to noticrsas below!® In Figure
11, we indicate the proof standard on a claim such.asith a; has Scintillg a; has
Preponderance of Evidencanda; has Beyond Reasonable Doubt

¢ Scintilla of Evidence (S): the evidence is credulously atee, meaning that there
is at least one preferred extension in which the evidenceshdlhe evidence has
some support, but support does not necessarily outweigbkatt

e Preponderance of Evidence (PE): the evidence is acceptbe imajority of pre-
ferred extensions. The support for the evidence outweitiasks on it.

e Beyond Reasonable Doubt (BRD): the evidence is sceptieaitgpted, meaning
that the evidence holds in every preferred extension. Tisame successful attack
on the evidence.

The preferred extensions referred to in these bullets areetlhat are generated
from theAF used by the court in making the original decision at the ddel. At the
object-level, the argument may have been skeptically dabépor credulously accept-
able; thus, we now take up to the meta-level not only that tharaent was justified,
but also the standard of proof in respect of which it was fiesti

Under different procedures, different proof standardsiaesl to determine whether
a claim is legally admissible under that procedure: whergdizial proceedings apply
(asin an informal discussion), S may be sufficient, whilewi proceedings, at least PE
is required, and in criminal proceedings BRD is requiredtitjure 11, these procedural
contexts are representedR®cedure is InformalProcedure is CivilandProcedure is
Criminal.

We are interested to represent the relationship betwegvea an evidential status
of a particular claim theprocedural contextand theadmissibility of the claim relative
to the proof standard and procedural conteWthere the evidential status of the claim
is not sufficient with respect to the procedural contextnttieat claim isinadmissible
and so cannot bgustified if the node which represents inadmissibility is elimirdgte
then the claim is admissible (but not necessarily justified)

In our representation, we have nodes that represent inaithility of a claim in
different procedural contexts; the inadmissibility nodésck the node that represents
that the claim is justified. Where this attack fails, the clagradmissible. We have
nodes that represent the different proof standards asedaidth the claim. If a claim
has only S, then it is inadmissible under both civil and cniahiprocedures; thus, the
node which represents the claim bearing this proof stardtaed not attack either nodes
for inadmissibility. If an argument has PE, then the nodacki inadmissibility under
a civil procedure in which instance, the claim is admissioleler that procedure and
potentially justified. However, it is not admissible underrminal procedure, so if the
court sits as a criminal court, the argument is inadmisskilgally, if the argument has
BRD, then it is admissible under either civil or criminal pealures.

Note the asymmetrical relationships between S, PE, and B2 argument only
has S, then it does not also have PE and BRD. Therefore, neittige inadmissibility
nodes are eliminated. If a claim only has PE, then it elinda@&RD; it is admissible

19\We are abstracting over the relationship between supporting evidenqeaofdstandards as
well as the analysis iaFs, which are substantive topics for future research.

24



ap is justified ‘

as has Scintilla
of Evidence

‘ Informal Procedure

Inadmissible in
Criminal Procedure
ap has Preponderance

of Evidence / ‘ Civil Procedure ‘
Inadmissible in Civil i

Procedure

‘ Criminal Procedure
ap has Beyond

Reasonable Doubt

Fig. 11.Proof Standards and Procedural Context

under civil procedure, but not under criminal procedure lains which has PE islso
compatible with S. On the other hand, if a claim has BRD, itdmasible whether
under civil or criminal procedures, which is compatiblem& and PE.

At this point, we can turn to fixing the procedural contexteThformal procedure
eliminates inadmissibility under both civil and criminalogedures since there is no
applicable notion of admissibility; in other words, in afidrmal context, any claim is
admissible, though not necessarily justified. The Civilteaheliminates inadmissibil-
ity under criminal procedure. The Criminal context elintggthe civil procedure. Note
that the contexts attack one another since they are mutunatiynpatible.

It is the combinationof the evidential status of the claim along with the context
that determines whether the claim is inadmissible relatitbe procedural context. For
example, if the context is informal and the claim has BRD, ¢lzém is (potentially)
justified; if the context is civil and the claim has BRD, thaiah is (potentially) justified
under a civil procedure; if the context is criminal and thguanent has PE, the claim is
not justified since a claim with PE is not admissible underlimicral procedure.

3.5 Additional Topics

In this section, we briefly outline how changes in law and terapaspects of prece-
dents.

Change in Law The relationships between the courts in the judicial h@marallow
that Crown Courts and the House of Lords nwaerturna legal precedent (at the ap-
propriate level of the courts in the judicial hierarchy),igfhsignifies achange in the
law. In the representation in Figure 10, precedent cases amdntwases in Crown
Courts and the House of Lords (separateitackone another. Consequently, in each
instance, there are two preferred extensions, one with risgedent and one with the
current case. How a decision is reached as a choice betwesa tio extensions may
be determined by yet anothealueselection such as initially motivated VAFs [9]. We
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could introduce this meta-level structure directly, buadds little of substance to the
approach, so we leave it aside here.

Temporal Aspects of PrecedentsAn important aspect of reasoning with precedents
([25], [26], and [27]) is that decisions occur as a tempoegjuence. Later cases may
colour the interpretation of concepts used in earlier cabes model given by [28] is
widely used. In this model, a concept is introduced, goesutlin a period of instability
as its meaning is refined through decision, followed by agukedf stability where it
is routinely applied, and finally falls out of favour when @il to be adequate to the
changed social circumstances. The introduction and fejectf concepts tend to be
marked by landmark cases such as Hstuscase in US bankruptcy law ([27]). As
is clear from [26], the general effect of this evolution isithvhere precedents are in
conflict (through explicit overruling, implicit overrul@ rejection or modification of
theratio descidendithe more recent decision is the one that is followed.

In terms of our approach, this is straightforwardly accordated. We suppose
precedents can be compared in terms of claims and valuese swenonly interested
in precedents in which the cases are relevant (similar slamich have the same val-
ues as the current case), but trdueranking between the precedents is different (so
there is a conflict between the precedents); consequeatli, grecedent would justify
a different claim in the current case. Finally, we introdaceadditionatemporalpara-
meter into the precedents suchtas02-10-1995 meaning that the case was decided
on 02-10-1995. Finally, we assume that temporkatgr precedents asymmetrically at-
tach temporallyearlier precedents. Thus, a more recent precedent eliminates an old
precedent.

For instance, suppogerecedent(Crown Court,v> Vs, by, bo, by =~ a;, by = as,

b, has v, by has \, t = 02-10-1995)and Precedent(Crown Court,sv> vy, C1, C,

C; =~ &, & &~ &, € has \, ¢; has vy, t = 05-11-1960) Both serve as precedents
for a current case involving;aand &; they show opposing value rankings ¥ Vo
and v > vq, so they can be understood to attack one another. Howewen giur
temporal condition, the precedent dated 05-11-1960 asyrivaky attacks and defeats
(supposing no further attackers) the precedent dated @r996.

3.6 An Integrated Graph with Pier v. Postson

In the following, we discuss our hypothetical c&¥er v. Postsoras it is appealed from
a Crown Court to a Court of Appeals where there is only onegatent Pier v. Postsoh
(which simplifies the graph somewhat) and the values agsakiith the claims have
been fixed. We evaluate the case with respect to Figure 12hvigia graph (simplified
where possible) which integrates all the subgraphs we hiaeesked before.

In the precedentVier v. Postala decision was made in a Crown Court for the hunter
(a3, which means the hunter is entitled to possess), againgkiltee(ay, which means
the killer was entitled to possess), and the values are pigrsermin (v) and a bright
line in the law (y),where \y > v,. This implies that ahas \{ and a has . The claim
as is justified in the precedent.

Precedent(Crown Court; \&> Vg, &, &y, & &~ a1, &y ~ &, & has \, & has v)
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The case oPier v. Postsoris brought before a Crown Court sitting as a civil court
where a decision for the hunter is &he hunter is entitled to possess) and a decision
for the Kkiller is & (the Killer is entitled to possess). These decisions arecesed
with values, where @has \f and & has . The current Crown Court is not bound by
the precedent, which means that the current Crown Court efitssvalue ranking as
either vy > v, or vo > v;. We assume it sets the value ranking toxv v, (suppose
it has a high value on being conservative). Finally, we agstimat both Pier's pursuit
of the fox and Postson’s killing of the fox meet that proofrstard of Preponderance
of Evidence in support of either decision, which passesdhqeisite proof standard for
a civil procedure (for simplicity the Figure 12 shows on aslsibility for &, which is
similar for @ ). Therefore, admissibility does not rule out one or the otteim.

As we can see, the current Crown Court upholds the decisitireqgdrecedent set by
a Crown Court and decides for the hunter siagés justified The preferred extension
is (leaving out some intermediate nodes):

{Crown Court, vy > Vs, & has v, & has v, & has vy,
a; has Preponderance of Evidencghas Preponderance of Evidence,
Civil Procedure, adefeats g Something defeatsaa is justified.}

Subsequently, the case is appealed to a Court of AppealheATourt of Appeals,
the value rankings could again go either way. However, therGaf Appeals decides
in favour of the killer using the value ranking of v v, (presumably the court has
“progressive” views on hunting). In addition, the precedset in a Crown Court is
overruled. Therefore, the preferred extension is:

{Precedent(Crown Court,;v> Vs, &, &, & ~ a, & =~ &, & has \{, a, has v),
Court of Appeals, ¥ > vy, & has v, & has \{, & has Preponderance of Evidence,
Context is Civil, a defeats @ Something defeats aa; is justified.}

For one final example, suppose a different hypotheticalgutexceVier v. Poster
which is much likeWier v. Postalexcept that it is decided in a Court of Appeals and
the value ranking is > v,. Rather than Figure 12, we would have a graph with this
one precedent which attacks all nodes with value ranking w; and all nodes with
court at House of Lords. Where the case is presented at the Qfolippeals, even if
the court desired to decide the case on the basis of valuagank> v, it could not as
the precedent asymmetrically attacks nodes with that ngnktn effect, the precedent
imposes its value ranking on both the Crown Court and Cou”pyeals, no matter
what other value ranking those courts may desire. Thus,réfemed extension is:

{Precedent(Court of Appeals; \&> Vs, &, &, & ~ @, & =~ &, & has \{,

as has ), Crown Court, Court of Appeals,; > Vo, & has v,

& has v, & has Preponderance of Evidencghas Preponderance of Evidence,
Civil Procedure, adefeats @ Something defeatsaa is justified.}

4 Discussion

In this paper we have presented an approach to handlingnsatijudicial context in
argumentation frameworks. Our approach introduces medeptesent concepts of the
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legal domain and their relations in a structured argumefwtor, so that we are able to
explicitly express decisions for defeat of a claim relatwe¢he assembly, values, value
ranking, proof standards, and precedent. The current pajgeesses several aspects of
legal reasoning not accounted for in [9] since it adds a rafigspects which determine
a decision.

Some previous research in Al and Law touches on issuesdetataur discussion.
[29] takes into consideration the judicial hierarchy in rmaka decision on a claim.
However, it is not set in an argumentation framework, buteatssigns aspects of a
decision “points” which are summed, for example, the highercourt, the more the
points. It does not consider the ways that courts have obksiténg precedence, nor
does it consider admissibility. In HYPO and CATO, well-knmowroposals on case-
based reasoning ([23] and [24]), cases in the case baseaseprecedents which bear
on a current case. However, there is no representation sbnézy with the judicial
hierarchy as all precedents have equal weight. Thus, ditations are not relativised
to the different courts or procedural contexts.

We have illustrated our approach with three examples: dp@aal social change
which show precedence and precedent, and a change in thie offwoceedings which
illustrates variable admissibility. In every case, howewvee have restricted ourselves
to a single conflict between a pair of arguments. To move to i@ momplete treatment
of all aspects of judicial context we need to explore theofeihg issues.

There are a range of interesting issues in legal reasoninchwie have not ad-
dressed. For example, courts often are comprised of sguelgds who cast their de-
cisions into majority and minority opinions. Recording ttiéerent opinions may be
important for later judgements and so are worth recording.hAlve not represented
this distinction as it does not effect decisions in a curiage for the problems we
are modeling. In addition, we have not represem¢sdspecialiswhich is the doctrine
that a law governing a specific subject matter is not oveerdidy a law which only
governs general matters. In our representation, this woeldn that we would have to
have some sort of “containment” relation between casestendree is viewed as a more
specific instance of another. If cases are presumed to s@betirar cases, and if this
information is included in the precedent relation, theis gays that there is no attack
of a more general on a more specific. This leaves unclear just s the attack relation
between them, if any. We would have two preferred extensieash about a different
“level” of the cases.

Finally, let us consider some concerns about our approach r@ates to complex-
ity issues with respect to the number of nodes in the grapéngaonjunctions and
perhaps disjunctions. We have used nodes which represaioiots as a convenience.
Although there are potentially other conjunctions or evésjudctions that could be
used as nodes, there is no requirement to use them, and satéméigl for combinator-
ial explosion need not be realised. With respect to the nnmhalues, we use only the
pair-wise comparisons that emerge from the decisions wearsidering. Therefore,
although the number of possible specific audiences (i.@. aotlerings on values) is the
factorial of the number of values, we never need consideriSpaudiences, for exam-
ple, suppose there are ten values, v1,...,v10>wR2 subsumes all the audiences with
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this preference [30]. A related issue is the usability oféagraphs, which is beyond the
scope of this paper and requires the development of use. tool

In this paper we have offered an analysis of precedent, geswe, and procedure
using a refinement of abstract argumentation. The resulsét af substructures repre-
senting components which can be reused and refined with guéseanalysis of other
cases or of more detailed legal systems. These substraansere that the argumen-
tation framework as a whole will have the properties regliereason in accordance
with the legal system modeled. It might be objected that @kmapproach would be to
state the properties as, for example, integrity conssaifthile this might allow the cor-
rect results it would hide the reasoning processes whichave made explicit. Thus,
while constraints might seem a reasonable pragmatic clwiseme applications, the
situation is similar to the heuristics versus deep moddistgefor expert systems [31].
There the heuristics were generated from the deep modeddirentage being that the
justification for the heuristics could be based on the deegeh&imilarly we would
argue that where justification of the observable featurdhefegal system or explicit
reasoning is required, our analysis can play a significdat ro

Other areas in which this line of research could be taken:

e Represent a body of case law such as in [9] by merging paatiadnflicts into
cases, and cases into the corpus of decisions.

e Provide a range of sources of inadmissibility in additiorfaiture to meet the re-
quired PS. For example, evidence derived from illegal seara seizure may be
legally inadmissible. This may require us to further atatel the A-to-1 attacks
with auxiliary arguments.

e Consider how an evidential status is determined.

e Incorporate into the analysisurden of proof[13], which relates participants in
legal contexts to the argument network.

These are just several topics for future work in represgntidicial context which have
been beyond the reach of representation in AFs. Our approféets great potential
to provide a well-founded representation of argumentsdallease law as well as for
other areas where contextual issues are crucial in detergniine status of arguments.
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