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Abstract. Much work using argumentation frameworks treats arguments as en-
tirely abstract, related by a uniform attack relation which always succeedsunless
the attacker can itself be defeated. However, this does not seem adequate for
legal argumentation. Some proposals have suggested regulating attack relations
using preferences or values on arguments and which filter the attack relation, so
that, depending on the audience addressed, some attacks fail and so can be re-
moved from the framework. This does not, however, capture a central feature
of legal reasoning: how a decision with respect to the same facts and legal rea-
soning varies as the judicial context varies. Nor does it capture related context
dependent features of legal reasoning, such as how an audience can prefer or
value an argument, yet be constrained by precedent or authority not toaccept
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 status of arguments
within a given framework must be allowed to depend not only on the attack re-
lations along with the preference or value of arguments, but also on the nature
of the attacks and the context in which they are made. We present a meansto
represent these features, enabling us to account for a number of factors currently
considered to be beyond the remit of formal argumentation frameworks. We give
several examples of the use of approach including: appealing a case,overruling
a precedent, and rehearing of a case as a civil rather than criminal proceeding.
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Introduction

Since their introduction in [2], abstract Argumentation Frameworks (AF) have provided
a fruitful tool for the analysis of the acceptability of arguments in a debate, comprising
a set of arguments some of which conflict. In [2], arguments are entirely abstract and
related only by a uniform attack relation. This attack relation always succeeds: an ar-
gument that is attacked can be accepted only if an argument can be found to defeat its
attackers. For some applications, however, such as legal argumentation, which will be
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the focus of this paper, it is useful to allow attacks to fail.Since a court must reach a de-
cision, it requires a rational basis for deciding, for example, between a pair of mutually
attacking arguments. For this reason, AFs have been enriched to allow attacks to suc-
ceed or fail depending on properties of the arguments involved as in preference-based
AF (PAF) of [3] or value-based AF (VAF) of [4]. In effect, the success or failure of the
attack isfiltered by these properties so that unsuccessful attacks may be removed, and
the results of standard AFs applied.

There has been discussion in the literature of how one can justify the exercise of
discretion when a court decides between two potentially acceptable but conflicting ar-
guments. We follow the suggestion of [5] and [6] in saying that the decision is made
on the basis for a preference for the value promoted by accepting the chosen argu-
ment. Such values may be legal principles, such as a conflict between an argument
which would promote a “bright line” and one which would promote “flexibility”, or
social principles as when one argument would promote equality and another individual
freedom. The relation between values and precedents is elaborated in [7]. Thus in the
remainder of the paper we assume that a court will choose which argument to accept
relative to the court’s ranking over the values which the arguments promote.1 Thus new
decisions reveal the value ranking of the court, and this ranking is used to determine
decisions where precedents are followed.

While VAFs accommodate reasoned choice based on legal principles or social pur-
poses, there are other aspects of legal argumentation, in particular, the notions ofprece-
dent, precedence, andprocedureas found injuridical hierarchieswhich are not ad-
dressed. Precedent here refers to cases which are decided bya court at one point and
are subsequently used to guide a decision in another case (upheld) or not (overturned).
Precedence refers to the hierarchical relationships between courts; it is reflected in terms
of the relationships between legal settings and their effects in determining the decision
in a case. Procedure refers to what arguments a court findslegally admissible relative
to some proof standard. In some contexts, while a court may besympathetic to an ar-
gument, the court cannot accept it because that court is obliged to follow a previous
decision (precedent), or a decision made by a superior court(precedence), or an argu-
ment may be legally inadmissible relative to the court’s proof standard (e.g. civil versus
criminal proceedings). The nature of the appeals process means that different courts are
able to come to different decisions on the same set of arguments. Given these observa-
tions, we can see that the evaluation of the status of arguments within a given framework
must be allowed to depend not only on the attack relations, nor only on these together
with the intrinsic strength of arguments relative to an audience, but also on the ways in
which attacks may succeed or fail relative to the contexts and the relationships among
contexts in which the arguments and attacks appear. In this paper we will propose a
method for accommodating these features using further extensions to AFs.

A set of cases has previously been represented as an AF in [8] and as a VAF in
[9]. A means of rewriting VAFs by adding certain auxiliary arguments so that both
the object level arguments and meta-level arguments expressing preferences between
values are included in the framework [10]. In this paper we describe and exemplify a

1 Where these are not explicitly stated in the judgement, they can be imputed by the analyst.
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general approach to address the contextual issues relatingto legal argumentation across
juridical contexts.

The approach has several components. Most generally, it is astatic rather thandy-
namicapproach in that we provide a structure for the legal system of courts, which we
model following the description of the system. With respectto this structure, we evalu-
ate claims relative to legal contexts which reflect the values of a legal context revealed
in previous decisions along with precedent, precedence, and procedure. As the legal
context changes, the outcome changes.

More particular components are:

• We distinguish between object-level arguments and meta-level arguments in ar-
gumentation frameworks, where the meta-level arguments represent propertiesof
arguments in the object-level frameworks. Our approach focusses on the meta-level
arguments. In a legal context, the object-level arguments are thelegal claimswhile
the meta-level arguments are about the claims.

• Each object-level attack relation is represented in terms of a set of meta-level argu-
ments in astructureof attacks.

• The meta-level arguments are subsorted and the attack relations on them are sub-
sorted. The attacks representconceptualrelationships among the meta-level argu-
ments.

• The justificationof some meta-level arguments and their relations is based onthe
object-level arguments and their relations. Other meta-level arguments and their
relationships are justified with respect to the judicial system they represent.

In structuring the relations between meta-level arguments, the guiding principle is
that attacks on other arguments are used to defend certain other arguments against at-
tackers which are weaker in the appropriate respect. We see several examples of this
below. However, once given the meta-level arguments and their relations, we can ab-
stract from the subsorts of arguments and attacks to reduce the structure to an abstract
AF. Thus, while our analysis accounts for additional phenomena and adds additional
machinery, it benefits from the theoretical results and algorithms which apply toAFs
([11] and [12]).

We distinguish our approach, where we examine argumentation across juridical
contexts, from argumentationwithin a juridical context. For instance, [13] focus on
the dialectical, dialogical, and procedural aspects of arguments for or against a partic-
ular claimwithin one legal context. They modeldialecticalargumentation in terms of
premises, rules, and conclusions along with critical questions. Proof standards and bur-
dens of proof may shiftwithin the legal contextamong the parties and so contribute
to determining the outcome of that particular case. In contrast, we take theoutcome
of a dialectical argumentwithin a juridical contextas input to our analysis, where we
consider outcomesas the juridical context changes. In a sense, rather than legal pro-
tagonists arguing a case before one court, in our analysis, the courtsthemselvesare the
protagonists. Thus, issues such as premises and critical questions are not directly rel-
evant to our analysis. Furthermore, we abstract over a rangeof complexities of proof
standards and burdens of proof in order to focus on thelegal admissibility of an argu-
ment. Like [8], we represent abody of case law, not a particular case; it is, then, more
abstract than [13].
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The contributions of the paper are the representation of judicial contexts in anAF,
incorporating the central meta-level arguments directly in anAF so that given theAF,
one need only reason with respect to the graph. This also implies that theAF has nodes
with rich content and the attack relation is fine-tuned to theparticular nodes.

The structure of the paper is as follows. Section 1 contains adiscussion of relevant
aspects of the (English) legal system. In particular, we describe the appeals process,
change of use of precedent, and proof standards. A hypothetical working example is
presented. In subsequent sections, each of these aspects ofthe legal system is provided
with a graph which is a subgraph of a graph which represents the overall reasoning in the
legal system with respect to judicial context. In section 2,argumentation frameworks
are outlined, particularly the extension to meta-level arguments, which provide some
initial motivation. Section 3 introduces an alternative version of the extended frame-
work, which explicitly introduces additional meta-level elements and relations. With
this, we represent object-level arguments and associated values in section 3.1. Section
3.2 presents the appeals process as a case moves through the legal hierarchy. Section
3.3 discusses how precedents are set with respect to values in a structured argument net-
work. Section 3.4 provides our analysis of procedures and proof standards. In section
3.5, we show how we accommodate change in the law relative to social change. This
is followed by a brief discussion of temporal aspects relating to precedents in Section
3.5. In section 3.6, the various subgraphs are brought together into the graph which
represents reasoning with respect to judicial context. We demonstrate the system with
respect to our hypothetical working example. We end with section 4 on related work
and observations about opportunities for future work developing our approach.

1 Judicial Contexts

Since the use of precedents varies from legal system to legalsystem, we need to select
a particular legal system to model in this paper. We base our analysis on the English
Legal System. Equally, we could have modeled the American orContinental systems;
we are not modeling a universal legal system. In this section, therefore, we consider
aspects of the English Legal System. Each aspect illustrates how the juridical context
can determine the outcome of a case. We have simplified and abstracted over several
complexities of the legal system such as the number of courts, their hierarchical rela-
tionships, precedent relationships, and other notions of proof standards.

1.1 Appeals Process

The lowest level of the legal hierarchy is theCrown Court, where trials on indictment
come before a judge and jury. The evidence, legal arguments,and the decision are given
according to the procedures specified for the Crown Court. Inparticular, the Crown
Court isboundby precedents decided by courts higher in the legal hierarchy. The de-
cisions on points of law made in a Crown Court are not binding on any higher level,
nor are they binding on other judges in another Crown Court, though they arepersua-
sive. We refer to aratio decidendias the legal principle on which the decision is based.
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Where there are two (or more) available precedents on which tobase a decision, the
court chooses which one to follow.

The difference betweenbindingandpersuasiveprecedents is important. A binding
precedent is a decided case which a given courtmustfollow in making a decision on
the case before it, though this depends on the similarities between the cases. In order
to depart from a previous decision, some distinguishing feature or features must be
identified between the cases [14]. A persuasive precedent isone which is not binding,
but which can be applied should it not conflict with a binding precedent and the court
which applies the precedent chooses to do so. Just how a courtchooses to follow a
precedent (where it can) or to give a different judgement depends on a range of factors
which we do not explicitly address since it is another instance of differentiating between
two available choices along the lines as discussed in [4] and[9]. For our purposes, we
simply assert the status of the precedent (binding or persuasive) and provide the means
to reason with either.

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

At appeal, judges do not retry the case, but hear the evidenceand arguments. The
Court of Appeals can overturn a decision of a Crown Court. While the decisions of
a Court of Appeals are binding on Crown Courts, the decisionsof a higher court are
binding on Courts of Appeals. Moreover, a Court of Appeal is bound by the decision of
another Court of Appeal, with a range of exceptions (cf.Young v Bristol Aeroplane Co
Ltd [1944] KB 718). Typically a case in the Court of Appeals is heard by three judges.

A case may be appealed from the Court of Appeal to the highest court – theHouse
of Lords. The evidence and arguments are heard again, before five judges, called Law
Lords. However, the Law Lords who judge the case are not boundby decisions made
at either of the two lower courts. FollowingPractice Statement [1966] 3 All ER 77, the
House of Lords is not even obligated to follow its own previous decisions.2

1.2 Change of Use of Precedent

In general it is considered desirable for decisions made in previous cases to be applied in
subsequent cases since this makes for consistency of treatment, a greater certainty as to
what the law is, and stability in the system. This is the motivation for the ways in which
precedents bind decisions as described above. On occasion,however, social changes
may make it desirable that precedents are abandoned. This cannot be done lightly, but
it is essential that it be possible if courts are to be able to adapt to changes in society
at large. An example is provided byMiliangos v George Frank (Textiles) Ltd [1976]
AC 443, where the House of Lords overruled its own previous decision concerning
Re United Railways [1961] AC 1007and in favor of allowing damages to be awarded
in a foreign currency. This was in response to a radical change in the exchange rate
mechanism that had developed in the interim. Prior to 1966, the House of Lords was

2 This is one point on which the English system differs from other systems.
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bound to follow all its prior decisions under the principle of stare decisis; however,
following thePractice Statement [1966] 3 All ER 77, the House of Lords granted itself
the right to depart from its previous decisions where it seems right to do so.

1.3 Standards of Proof

Courts may adopt differentproceduralsettings in which to try a case. For our purposes,
we consider justcivil proceduresandcriminal procedures. In both settings, evidence
must attain a given degree ofstandard of proofin order to be taken into consideration
in the court, where a standard of proof is taken to be a degree of support the evidence
has.

In criminal proceedings a very high standard of proof, oftenexpressed asbeyond
reasonable doubtis required. Depriving a citizen of his liberty is rightly considered a
very serious matter, and a person is presumed innocent untilguilt is established. This
presumption is very strong: it should be maintained if thereare any reasonable grounds
for doubt. However, civil proceedings, where the victim seeks compensation, uses a
lower standard of proof, termedbalance of probabilitiesor preponderance of evidence.
This difference means that on the basis of the same facts, some arguments which were
rejected aslegally inadmissible by the criminal court will be considered and accepted
by the civil court. There are a number of examples where the difference between proof
standards in different procedural settings is crucial suchas cases of rape, murder, and
negligence, perhaps the most famous being the O.J. Simpson murder case in 1994. We
also consider a proof standard weaker than either of these,scintilla of evidence.3

1.4 A Static Legal System

The legal system as we have described it has bothdynamicandstaticelements: a case
“moves” between levels in the judicial hierarchy upon appeal or between procedural
contexts; moreover, the legal process is inherentlydialogic in the sense that a case is
argued by antagonistic sides. However, for our purposes, wefocus on thestaticaspects.
At each point in time, where a case is submitted, it is evaluated with respect to a fixed
structure; that is, our model represents apost hocanalysis of the effect of the appeal,
not the process of appeal. Given a court, the claims, the procedural context, precedents,
the proof standards, and evidential status of the claims, wecan determine the decision.
One would then model the dynamic process as changes over the static model.4

3 While the distinction between proof standards in civil and criminal procedures is clear, proof
standards for tribunals are more complex and unclear. As we are addressing judicial hierar-
chies, we focus on civil cases and assume the proof standard appropriate to civil cases is met.

4 While the appeals process generally involves cases movingupwardsthe legal hierarchy, cases
can also, in effect, move downwards. The termCertiorari is a remedy in which a decision of
an inferior court is reviewed by a higher court which can quash the decision and demand a
rehearing in the inferior court.
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1.5 Pier v. Postson – A Hypothetical Working Example

To make the discussion concrete, we create a hypothetical working example which is
based onPierson v. Post(based on [8]).5 Actual cases present a range of issues and
problems from which we abstract in order to present our modelof reasoning with judi-
cial context in argumentation frameworks. We call our hypothetical working example
Pier v. Postson.

For this example, we assume that Pier was pursuing a fox in an uninhabited land
though Postson killed and carried off the fox. It is not disputed that Postson knew that
Pier was hunting the fox or that Pier knew that Postson was thekiller of the fox. We
shall call Pier the hunter and Postson the killer. The central issue at stake is who has
property rights to the fox – the hunter or the killer? The caseis presented before a
Crown Court sitting as acivil assembly, which decided in favour of the hunter. The case
was appealed to the Court of Appeals on the issue of whether the hunter had acquired
property in the fox. The Court of Appeals decided in favour ofthe killer. The reason
given by the majority of the justices was that killing the foxas opposed to hunting the
fox supported abright line in the law, which is an importantvalue in that it promotes
peace and order in society. The dissenting minority view wasthat the case should have
been decided for the hunter since the hunterpursued vermin, which is an important
value in service to the community.6

While the original case ofPierson v. Postwas not argued on the basis of legal
precedents, we want to consider their role in judicial decision making. Therefore, we
suppose a hypothetical precedent decided in another Crown Court concerning a case
in which a hunter pursued a hawk, which was killed by another,which we callWier v.
Postaland which was decided in favour of the hunter rather than the killer, since the
value of pursuing vermin was ranked of a greater value than a bright line in the law. We
assume thatWier v. Postalws not appealed. However, as noted above, precedents set
by Crown Courts arepersuasive, but notbinding on another Crown Court’s decision.
So, we presume the Crown Court addressingPier v. Postsonwas persuaded by the
precedent and upheld it. On appeal to the Court of Appeals, the decision by the Crown
Court onPier v. Postsonis overturned; the precedent by the other Crown Court onWier
v. Postalis from an inferior court, so need not be taken into consideration by the Court
of Appeals.

In Crown Court, we assume that both Pier’s hunting and Postson’s killing of the fox
satisfy the proof standard for Preponderance of Evidence insupport of the claim that
each possesses the fox, for otherwise, there would be no claim brought before the court.
By the same token the Court of Appeals sits as a civil assembly. Consequently, proof
standards play no role in this case. A more complex case wouldeither have to involve
a civil/criminal distinction or to apply to tribunals, where different proof standards may
hold at different levels of the court.

5 See [15] for a presentation of central issues and a dissenting position onthe role of Pierson v.
Post in discussions of the law. [15] argues that Pierson v. Post oughtto have been considered
as atort case, malicious interference with the hunt, rather than apropertycase.

6 In Pierson v. Post, the decisions made the choice of values explicit. Often, however, these are
implicit and must be attributed through a process ofpost hocanalysis, as in [9].
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Several arguments may have been presented in the original trial, however, what we
need to take to the meta-level is the key issue of the case. Analysis of Pierson v. Post
in [16] identified the difference between the majority and minority opinions as turning
only on the value-based resolution of a single pair of arguments. Thus, only these two
arguments are represented at the meta-level.

2 Argumentation Frameworks and Extensions

We give first an outline ofArgumentation FrameworksAF [2], then discuss how these
are expressed with meta-level arguments in [17] and [10]. This sets the main conceptual,
formal, and representational elements of our analysis of judicial context in section 3.

An AF comprises objects, relations, and definitions of auxiliaryconcepts. We take
[2] as the most abstract system. InAFs, there is one set of undifferentiated objects,argu-
ments, which can be seen as nodes in a graph; while there is some ambiguity concerning
the termargumentand the way it is used in the literature, we need not concern ourselves
with this here [18]; therefore, to avoid problems, so we prefer to use the terminology
of nodes rather than arguments. There is one undifferentiated relationship between the
nodes, theattackrelation, which can be represented as a graph in which attacks are arcs
between nodes representing the arguments.

Definition 1. An argumentation frameworkAF is a pair< X ,R >, whereX is a set of
objects, {a1, a2, . . . , an} andR is anattackrelation between objects. For〈ai, aj〉 ∈ R
we say the the objecta1 attacks objecta2. We assume that no object attacks itself.

The relevant auxiliary definitions are as follows, whereS is a subset ofX :

Definition 2. We say thatp ∈ X is acceptable with respect toS if for everyq ∈ X that
attacksp there is somer ∈ S that attacksq. A subset,S, is conflict-freeif no argument
in S is attacked by any other argument inS. A conflict-free setS is admissibleif every
p ∈ S is acceptable toS. A preferred extensionis a maximal (w.r.t.⊆) admissible set.
The objectp ∈ X is credulously acceptedif it is in at least one preferred extension, and
sceptically acceptedif it is in everypreferred extension.

We can represent theAF whereX = {a1, a2} andR = {< a1, a2 >} as in Figure 1.
The preferred extension is{a1} anda1 is sceptically accepted. Figure 2 represents an
AF where nodes attack one another –X = {a1, a2} andR = {< a1, a2 >,< a2, a1 >}.
In this AF, the preferred extensions are{a1} and{a2}, so a1 and a2 are each credu-
lously accepted, and neither are sceptically accepted. Clearly, wherea1 anda2 are in
anasymmetricalattack, there is only one preferred extension, while where they are in
a symmetricalattack, there are two; we use this distinction to modelhierarchy, as we
shall see.

In Figure 1, nodes are in attack relations. Furthermore, we can make severalmeta-
levelstatements relative to thisAF: a1 defeatsa2; a1 is justified; andsomething defeats
a2. The statementa1 defeatsa2 expresses a successful attack between specific argu-
ments, which is an attack in which the first argument is not itself attacked and defeated;
something defeatsa2 is a more general form, where we do not specify just what attacks
the second argument. To say thata1 is justifiedmeans not only that is it acceptable
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a1 a2

Fig. 1.a1 Attacksa2

a1 a2

Fig. 2.a1 anda2 attack each other

with respect to some set of arguments, but expresseswhy it is acceptable in virtue of
the other arguments in that set. These are meta-level statements in that they are state-
ments we make about the nodesa1 anda2 which represent arguments in the object-level
framework.

In addition, we may observe, that classicAFs do not distinguish amongsorts of
attack relations, nor do they expressin virtue of what one node attacks another, just
that given the attack relation, one can calculate extensions. The fundamental reason is
that where the nodes represent something which is atomic, there can be no explanation
for why one node attacks another.

Where the nodes represent more contentful information as is necessary for the rep-
resentation of judicial context, then we can justify why onenode attacks another more
specifically. Of course, we may understand intuitively why two statements conflict and
so could be represented in anAF attack relation (see a similar discussion in a body
of case law in [8]). For example, consider a situation where two individualsP andO
exchange statements indicated with a1 and a2 [10, p.241]):

Dialogue A
P: “Today will be dry in London since the BBC forecast sunshine” = a1

O: “Today will be wet in London since CNN forecast rain” = a2

The arguments a1 and a2 are clearly in conflict because of the wordsdry andwet.
The attack between a1 and a2 is justified since we have a specific intuition about why
the content of the nodes are in conflict. We can represent the nodes and attacks as in
Figure 2.

In [2], there is no way for an attack itself to be defeated. However, the preferences
or values one ascribes to nodes may make attacks unsuccessful [3] and [4]. However,
in these approaches, one represents and reasons with preferences and value external
to the graph. [17] provides an extension ofAFs of [2] to account for preferences or
values directly in theAF graph. The analysis is initiated from the notion ofattacks on
attacksrelative to the values of the nodes. For example, our previous dialogue could be
continued with:

Dialogue B (Continues Dialogue A)
P: “But the BBC is more trustworthy than CNN” = a3

9



a1 a2

a3

Fig. 3.Extended Argumentation: A attacks B, C attacks the attack

Thus, continuing from the previous dialogue, where a1 attacks a2 and a2 attacks a1,
intuitively a3 undermines the attack of a2 on a1 with respect to values (which news
source is more trustworthy). We can say that a3 is a higher level attack than the attacks
between a1 and a2. The dialogue is represented as in Figure 3.

Formally this is accommodated with an additional sort of attack relation in theAF

between a a node and an arc (which represents an attack relation); an attack on an arc
(if successful) removes that arc from the determination of node extensions. Following
[10, p.242]), we have:

Definition 3. An extended argumentation frameworkEAF is a tuple< X ,R,D >,
whereX is a set ofobjects, {a1, a2, . . . , an} andR is anattackrelation between ob-
jects,R⊆ X × X , andD is anobject attacking an attack relationD ⊆ (X ×R). If (C,
(A, B)), (C’,(B,A))∈ D, then (C,C’), (C’,C)∈ R.

Intuitively it is clear from the examples in [17] where an attacking argument, say a3,
attacks attack relations between other arguments, say a1 and a2, in virtue of the intuitive
content of a1, a2, and a3. However, just what guides such attacks is not formalised, but
relies on properties of the nodes; for example, the values ina VAF.

Although it is not our purpose in this paper to formally justify whenarguments at-
tack one another, we do rely on the intuitions of attack such as outlined in the Dialogues
A and B. This does require that we make theAF less abstract by making use of more
explicit information in the nodes.

A move in the direction of less abstract nodes and justified attack relations is made
in [10], where the higher level attacks of [17] are rewrittenin terms of additional nodes
in a structured attack relation, where the additional nodesdirectly represent meta-level
statements. The rewrite is shown to be sound and complete [10] for certain frameworks,
in particular, VAFs.

In [10], anAF as graphically represented in Figure 2 is rewritten to anAF as repre-
sented in Figure 4, while an extendedAF 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-level statements such asa1

being justified, a1 attacks a2, ora1 is defeatedabout object-level arguments a1 and a2. In
anAF with object-level arguments, the nodes represent only the object-level arguments;
in anAF with meta-level arguments, the nodes represent only the meta-level arguments.
However, we say the meta-level arguments areaboutthe object-level arguments. More
informally and for ourlegal domain, we call object-level arguments such as a1 and
a2 claimsand meta-level arguments such asa1 being justified, a1 attacks a2, or a1 is
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Something defeats a1a1 is justified

a2 is justified

a1 defeats a2

Something defeats a2a2 defeats a1

Fig. 4.a1 and a2 attack each other

defeated statementsabout claims a1 and a2. It is important to keep the object-level and
meta-level graphs distinct as it avoids problems of the interpretation of the nodes; that
is, if in an AF a1 is a node anda1 is justifiedis a node, the “levels” would be conflated
sincea1 is justifiedcontains a node, namely a1.7

In the rewrite in [10], the nodes which express meta-level statements about the
object-level arguments are in specified attack relations that represent the content of
such attacks on arcs. The node which represents the statement a1 is justifiedattacks
the nodeSomething defeats a1 which attacksa1 defeats a2; in turn, this attacksa2 is
justified, which attacksSomething defeats a2 which attacksa2 defeats a1. To close the
circle,a2 defeats a1 attacksa1 is justified. We have two preferred extensions:

• {a1 is justified, a1 defeats a2, Something defeats a2}
• {a2 is justified, a2 defeats a1, Something defeats a1}

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

Note that just as in previousAFs, we do not formally express in virtue of what one
node attacks another. However, in this extended framework,there is a clear intuitive re-
lationship between the nodes, namely conceptual incompatibility. If a node is justified,
then there cannot be some other node which defeats it; if something defeats the given
node, then that given node cannot defeat some other node; if one node defeats another
node, then the second node cannot be justified. Note as well a statement such asSome-
thing defeats a1 does not say what defeats it, just that something does; as we discuss
further below, there are a variety of means to defeat a node.

We refer to graphs with a pattern which represents justifications, defeats, and attacks
as in Figure 4 as ourfundamental structure of attackin an extended framework. To such
a fundamental structure, additional structure is added, which changes the justification
of nodes.

In the rewrite of [10], an attack on an attack relation is represented as an attack by
a node which represents a value ranking on a node which represents the defeat of one
argument by another. As such, it represents the VAFs of [4], where the objective was to

7 An attractive alternative to allow the representation of both levels in oneAF would be to use
a natural language referential mechanism of pronominal anaphora.For instance, in a context
with a tree one can make a statement about the object “it is tall” without confusion. By the same
token, supposing the pronounit1 refersto the claima1, it1 is justifiedwould be well-formed
without incorporating the object-level. However, we leave this for future work.

11



use values to determine which of two (or more) preferred extensions are chosen relative
to thevaluesof the nodes. Rather than Figure 3 we have Figure 5.

Figure 5 represents anAF where nodes are added to represent statements of value
rankings (i.e.v1 > v2 andv2 > v1) as well as statements of theaudienceswhich we
take to adhere to a value ranking. In [4], audiences aretotal orderings of values, so an
audience can contain some ordering such asv1 > v2. The nodes for value rankings
and audiences stand in attack relations which indicate which nodes are toremaingiven
successful attacks and to indicate compatibility among theelements: intuitivelyv1 > v2

andv2 > v1 attack one another; the audience attacks the value ranking which it does
not endorse, which thereby indicates, ceteris paribus, the value ranking it does endorse;
the audiences attack one another to reflect the “antagonism”among the audiences and
also to maintain the relationship between an audience and anaudience’s values.8

Given this, we have two preferred extensions which are determined by what nodes
are assumed. Assuming anAudience is Ywhich contains the orderingv2 > v1, it attacks
v1 > v2 and anAudience is Xwhich contains the orderingv1 > v2. The remaining value
ranking isv2 > v1, which is consistent withAudience is Y. In turn, under the assump-
tion that a1 is associated with valuev1, and a2 is associated with valuev2, then the node
v2 > v1 attacks and defeatsa1 defeats a2. Consequently,a2 is justifiedanda2 defeats
a1 are in the preferred extension, buta1 is justifiednot. Thus, one preferred extension is:
{Audience is Y, v2 > v1, a2 is justified, a2 defeats a1, Something defeats a1}.
The other is calculated similarly. Just as in [4], this framework can differentiate pre-
ferred extensions relative to values of nodes and value rankings. This is the meta-level
expression of the related value-based framework.

We should emphasise that in [4]audiencesare total orders of value rankings. There
is, in a sense, some redundancy in Figure 5 where there are both audiences and value
rankings. In this paper, we maintain the distinction between audiences and value rank-
ings since in a judicial context thestatusof an audience may have a bearing on the
outcome; that is, two audiences with the same total value ranking may determine dif-
ferent extensions since they interact with other elements of the framework.

In [10], several aspects have been left implicit in the formalisation: the association
of nodes with values; the justification of attack relations such as between audiences and
value rankings, and value rankings and defeat statements. In [4], these elements are ex-
plict in the formalisation, yet not represented directly intheAF. For our purposes, these
are worth making explicit in theAF since they facilitate representation and reasoning in
anAF of judicial context.

In the extensions to the value-based approaches, the core idea is to add nodes in
structured attack relations which lead to preferred extensions that contain information
about the claims (i.e. a1 and a2), namely whether they are justified, whether they are
defeated, and which node defeats them. In Figure 5, the valueranking node attacks
a node of the fundamental structure of attack, and in virtue of this, we change the
outcome. We view the value ranking mechanism as asubgraphof the overallAF graph
of which it is a part in that by adding or removing it, we can relativise the outcome of
the preferred extensions of the fundamental structure of attack.

8 This does not preclude modes with richer structures of audiences and values.
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Audience is Y Audience is Xv1 > v2 v2 > v1

a1 is justified Something defeats a1 a1 defeats a2

a2 is justifiedSomething defeats a2a2 defeats a1

Fig. 5.a1 and a2 attack one another relative to values

In the following section our approach to judicial contexts is an elaboration of this
approach of adding meta-level information in structured attack relations as subgraphs
of a graph which includes the fundamental structure of attack.

We have discussed two ways to developAFs – extendedAFs and meta-level state-
ments. While some extendedAFs cannot be rewritten in terms of meta-level statements,
those which we require can be [10], and we prefer this approach as it allows the use of
standardAF semantics.

3 Representing Legal Context

In this section, we develop and articulate ideas of extendedargumentation frameworks
to provide an analysis of judicial context in an argumentation framework. Our goal is
a graph which represents judicial context such that given decisions of a level of court
(the audience), procedure (criminal or civil), precedent (if any), value ranking, values of
claims, and standard of proof of the claims, we can determinewhich claims are justified.
This final graph is presented in Figure 12 in section 3.6. To justify and illustrate each
of the components, over the course of the subsections below,we decompose this graph
into several subgraphs each of which represents one component of legal reasoning in
judicial contexts.

Our general strategy is to add a subgraph (some structure of nodes in attack rela-
tions) of which some nodes attack nodes of some other subgraph; the example is nodes
of the subgraph of audiences and value-rankings attacking nodes of the fundamental
structure of attack in Figure 5. However, one additional aspect is that we build sub-
graphs with some intermediate structure: we determine thebase-levelnodes which then
combine intointermediatenodes, which may interact with other intermediate nodes,
ultimately leading to attacks on nodes of some other subgraph.

In section 1, we introduced a variety of issues related to judicial contexts. We looked
at how the values of a court majority determine the outcome ofa legal decision. We then
consideredprecedence relations, where decisions by higher courts trump decisions by
lower courts (lex superiori). We discussedprecedents. Finally, we had an overview of
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issues related tostandards of proof. For each of these issues, we introduce and discuss
a subgraph. Note that we do not consider the merits of the claims; our concern is how
they have been received by the various assemblies. Moreover, we only discuss a single
conflict: in a body of case law, there are usually several related conflicts.

In the following subsections, we present a series ofsubgraphsof an overall graph
of an AF, which appears in section 3.6; each of the subgraphs is explained and exem-
plified so the complex final graph can be understood. Our approach is to have nodes
that represent atomic and complex expressions in specified attack relations; the com-
plex expressions are justified in virtue of the atomic expressions. We create the space
of possible nodes and attack relations (a selection from thelogical space of possible
nodes and attacks in consideration of space); given choicesin this space with respect to
atomic expressions, we can calculate the resultant preferred extension.

We begin with a reconstruction of [10], discussed with respect to Figure 5, making
explicit the association of nodes with values. Following inthis vein, we connect the out-
put nodes to our fundamental structure of attack. We call this theArguments and Values
subgraph, and it highlights some of the key moves in composing the subgraphs. Then
we turn to our analysis of precedence in judicial hierarchies along with values. This is
presented in two stages: the construction of contexts and value rankings; the relation-
ship between value rankings and valued claims.9 We refer to this as thePrecedence
subgraph. Nodes of the Precedence subgraph are connected tonodes of the Arguments
and Values subgraph. With this, we can calculate preferred extensions of justified nodes
relative to contexts and values. We introduce precedents inthe Precedentssubgraph,
showing how precedents can effect a current case relative tothe court hierarchy and
value ranking. Finally, procedural contexts and standardsof proof are introduced in
the Proof Standardssubgraph. Additional topics bearing on development of caselaw
through a sequence of decisions are discussed.

3.1 Arguments and Values Subgraph

In this subgraph, nodes are associated with values along with value rankings. Given
such associations, nodes are then used to attack nodes of thefundamental structure of
attack. This is, in effect, simply an elaboration of Figure 5. We simplify here and assume
that our claims a1 and a2 can have values v1 or v2, but the claims cannot both have the
same value; we could have further articulated the graph to represent associations of
individual claims and particular values, but it would lead to more of a graph than is
needed. Furthermore, the value rankings are a strict ordering. Note again for clarity
that what represented arguments (i.e. nodes) a1 and a2 in [2] and [17] areclaimsin our
presentation. About claims one can makestatementssuch asa1 has v1, where v1 is a
value. Statements here are thenodesof theAF.

In Figure 6, we form complex expressions from the values thatclaims have and
the value rankings: if an extension has the node fora1 has v1, anda2 has v2 along
with the node forv1 > v2, then the extension has the nodea1 has v1, a2 has v2, and
v1 > v2. Furthermore, the attack relations are intuitively obvious: v2 > v1 attacksa1

9 Recall that value rankings are determined in ourex postanalysis and may not have been explicit
in the decisions.
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v2 > v1 v1 > v2

a1 has v1, and a2 has v2 a1 has v2, and a2 has v1

a1 has v1, a2 has v2, and v1 > v2

a1 has v1, a2 has v2, and v2 > v1

a1 has v2, a2 has v1, and v1 > v2

a1 has v2, a2 has v1, and v2 > v1

Fig. 6.Arguments and Values

has v1, a2 has v2, andv1 > v2 since the values are in conflict. By the same token, the
complex expressions attack statements which are incompatible with them. While there
is a degree of redundancy in this, having such distinct nodesfacilitates the analysis (see
discussions of intermediate concepts [19], [20], [21], and[16]).

Now we are in a position to consider the impact of this latter node,a1 has v1, a2 has
v2, and v1 > v2, with respect to the fundamental structure of attack. Rather than putting
the calculation of defeat of a claim relative to values of claims and value rankings in
the meta-theory, we directly incorporate into theAF those nodes which represent values
of claims and value rankings. For example, in Figure 7, the nodea1 has v1, a2 has v2,
and v1 > v2 which represents the values of the claim and the value ranking attacks the
nodea2 defeats a1. We use this notion of attack relative to value rankings for simplicity.
By comparison, in [4], a node a1 defeats another node a2 in the graph only if the value
of a1 has an equal or higher value on the value ranking than the value of a2; if so,
then it is justified to claim that a1 defeats a2, and conversely it is not justified that a2

defeats a1. This is the reason why a node representinga1 has v1, a2 has v2, and v1 >

v2 attacks the nodea2 defeats a1, but leavesa1 defeats a2. Similar reasoning applies
to the other attacks. Note that the attacks here arenot symmetrical, for the complex
expression implies the defeat statement which is eliminated and not vice versa.

Note that we have two subgraphs Figure 6 and Figure 7 of a larger graph. The larger
graph is broken into parts for ease of presentation; where one finds the same nodes
in two (or more) graphs, it is to be assumed that these are in fact the same node and
the graph can be redrawn to reflect this. As mentioned earlier, all the subgraphs are
composed into one graph in Figure 12.
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a2 defeats a1

a1 defeats a2

a1 has v1, a2 has v2, v1 > v2

a1 has v2, a2 has v1, v1 > v2

a1 has v1, a2 has v2, v2 > v1

a1 has v2, a2 has v1, v2 > v1

Fig. 7.Arguments, Values, and Defeat

If we just consider the four nodes (i.e. ignoring the intermediate nodes)a1 has v1
and a2 has v2, a2 has v1 and a1 has v2, v1 > v2, andv2 > v1, these give rise to four
preferred extensions with respect to the justified claim.

• { a1 has v1 and a2 has v2, v1 > v2, a1 is justified}
• { a1 has v1 and a2 has v2, v2 > v1, a2 is justified}
• { a2 has v1 and a1 has v2, v1 > v2, a2 is justified}
• { a2 has v1 and a1 has v2, v2 > v1, a1 is justified}

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

3.2 Precedence Subgraph

One aspect of judicial decision making is the imposition of value rankings relative to
a legal context in determining the outcome. For the moment, we assume there are no
precedents so that every case is decided on its merits relative to the value ranking of
the court in which the case is made. While a decision may be decided either wayprior
to being argued in a legal context, the role of the courts is todecide one way or the
other, though this may be overturned later on appeal. While wemay assume Figure 5
representsarbitrary audiences and their correlated value rankings, we want to associate
judicial contexts with value rankings such that only the value ranking of the given judi-
cial context isactivein determining the outcome of the decision. If the case is presented
before a Crown Court, then the value ranking of that court ought to predominate over
the value ranking which represents some non-judicial audience; if the case is presented
before the House of Lords, then the House of Lords value ranking ought to predominate.

In terms of theAF, precedence relations between courts appears as theimposition
of the value ranking of the superior court on the inferior court; the value ranking of a
superior court which yields a particular decision must be adopted by the inferior courts,
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but not vice versa. In terms of the graph, we want an extensionin which appears not
only the court making the decision, but also all courts lowerin the judicial hierarchy
which also have the same value ranking. From this extension,we want to exclude all
courts higher in the hierarchy than the one making the decision as well as all courts with
other value rankings.

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

With respect to Figure 8, the attack relations between statements with values are
obvious. The attack relations between courts is interesting for it reflects aconceptual
incompatibility, not a logical incompatibility; the legalsystem is defined in such a way
that no court can both sit at a Crown Court and a Court of Appeals (similarly for the
other pairs). In terms of ontologies, we say the courts are disjoint; in lexical semantics
[22] a range of oppositional terms are observed such asmaster-slaveor teacher-pupil.
Furthermore, note the distinct attack relations between court levels and statements of
values of a court, where, for example,Crown Courtattacks bothv1 > v2 in Court
of Appealsandv1 > v2 in House of Lords, while Court of Appealsattacksv1 > v2

in House of Lords. The lower court eliminates the higher courts from consideration.
Though this is perhaps counterintuitive, it reflects the imposition of the value ranking
of higher courts on lower courts, as discussed above and exemplified below.

With respect to Figure 8, consider the two following examples. Suppose an unde-
cided case is submitted to a Crown Court and the value rankingof that court are v1 >

v2, the preferred extension is:

{Crown Court, v1 > v2, v1 > v2 in Crown Court}

In this, nothing is justified concerning the values of superior courts;v1 > v2 is scepti-
cally acceptedand only with respect to one court level, the Crown Court. In contrast, if
the same case were to be submitted directly to the House of Lords and the values of the
court were v1 > v2, then we have three preferred extensions:

• {House of Lords, v1 > v2, v1 > v2 in House of Lords}
• {House of Lords, v1 > v2, v1 > v2 in Court of Appeals}
• {House of Lords, v1 > v2, v1 > v2 in Crown Court}

Here the value rankingv1 > v2 is sceptically accepted and with respect to every level
of court. In other words, a decision in the House of Lords along with its value ranking
justifies that the House of Lords’ value ranking holds in subordinate courts as well.
By the same token, a decision in the Court of Appeals justifiesthe value ranking in
both Courts of Appeals and Crown Courts, but does not justifythe value ranking in the
House of Lords.

The judicial hierarchy is expressed in terms of how higher courts determine the
value ranking that hold of lower courts, but not vice versa; in other words, it reflects the
power of which court decides a question set to the legal system.
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Court of Appeals Crown Court House of Lords

v2 > v1 v1 > v2

v1 > v2 in Crown Court

v1 > v2 in Court of Appeals

v1 > v2 in House of Lords

v2 > v1 in Crown Court

v2 > v1 in Court of Appeals

v2 > v1 in House of Lords

Fig. 8.Courts and Values

In Figure 9, we connect the values of courts in Figure 8 with the values of claims and
value rankings in Figure 6 and then with the fundamental structure of attack in Figure
4. Since Figure 7 gives us the justifications of claims given values of claims and value
rankings, we can justify the claims relative to judicial context and value rankings in a
judicial hierarchy using Figure 9. It is worth noting that once the claims are assigned
values and the value ranking is determined, the particular court has little substantive ef-
fect on determining the justified claim since these are already determined by the values
on claims and the value ranking. What is significant is the “spreading” effect on value
rankings among the courts, which is novel. In addition, the role of the subgraph on
courts and values is more significant when we consider interactions between a current
court and precedents.

As one picks courts, value rankings, and values of claims, the preferred extensions
are determined which express the justifications of the claims a1 anda2. For example,
suppose the court is a Crown Court, where the value ranking isv1 > v2, a1 has v1, and
a2 has v2. For clarity, we have left out some of the intermediate nodes, which are easily
calculated.

{Crown Court, v1 > v2, v1 > v2 in Crown Court,

a1 has v1 and a2 has v2, a1 defeats a2, a1 is justified}

The point here is that the Crown Court does not impose its value ranking on the
other levels of the judicial hierarchy, which are underdetermined.

In contrast, if the court is the House of Lords, where the value ranking isv2 > v1,
a1 has v1, and a2 has v2, then the preferred extension is:
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a1 has v1, a2 has v2, and v1 > v2

a1 has v1, a2 has v2, and v2 > v1

a1 has v2, a2 has v1, and v1 > v2

a1 has v2, a2 has v1, and v2 > v1

v1 > v2 in Crown Court

v1 > v2 in Court of Appeals

v1 > v2 in House of Lords

v2 > v1 in Crown Court

v2 > v1 in Court of Appeals

v2 > v1 in House of Lords

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

{House of Lords, v2 > v1, v2 > v1 in Crown Court,

v2 > v1 in Court of Appeals, v2 > v1 in House of Lords,

a1 has v1 and a2 has v2, a2 defeats a1, a2 is justified}

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

We claim this models theappealsprocess in a judicial hierarchy, for as the case
passes through the judicial hierarchy, the case is decided by the court and imposed
on courts lower in the judicial hierarchy. There is an important note to emphasise in
this process:the ascription of values to the claims at the court of first instance must
be maintained as the case is appealed. Otherwise, as we saw at the end of section
3.1, the justified claim varies according to the values on claims and the value ranking;
however, we want only the value ranking to vary the justified claim. This is consistent
with legal practice, where the court of first instance fixes the facts which are maintained
throughout the appeals process. We can ensure this since we are analysing completed
cases, not modeling them while they are happening.

3.3 Precedents Subgraph

To this point, we have represented the hierarchical relationships between the courts and
the bearing of values claims and value rankings on the justification of claims. However,
it is an “atemporal” representation of a current case: everychange of judicial context
can change the outcome, but interactions between precedents and judicial context play
no role. In order for precedent to play a role, it must be capable of changing the outcome
of the current case for that which would otherwise follow. Wefollow a logic similar to
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previous graphs: we assume that the values of a precedent case of a higher court filter
the values of lower courts in the current case by eliminatingthose courts and values.

In the following, we assume an eight-place relation which stands for an intermediate
conceptPrecedentwhich is defined with the following set of elements. There is aset
of judicial contexts {Crown Court, Court of Appeals, House of Lords}, a set of value
rankings, a set of claims {a1,...,an}, a set of similarity statements, and a set of claim
value statements. Judicial contexts, value rankings, and claims are familiar from above.
The claim value statements are of the formai has vj as before. The similarity statements
are of the form ai ≈ aj , where ai and aj are claims from among the set of claims; it is
a similarity statement in that the arguments ai and aj are similar as determined by
case-based reasoning ([23], [24]). This is the expression which makes the precedent
relevant to the current case. How a particular precedent is determined to apply relative
to a current case is not crucial; we can assume that case-based reasoning locates an
appropriate precedent and applies it to the case at hand, assuming some means to make
such a case-based comparison.

With this, Precedent⊆ (judicial contexts× value rankings× claims× claims×
similarity statement× similarity statement× claim value× claim value). In Figure 10,
we illustrate a subgraph with three example precedents.

• Precedent(Crown Court, v1 > v2, a3, a4, a3 ≈ a1, a4 ≈ a2, a3 has v1, a4 has v2)
• Precedent(Court of Appeals, v2 > v1, a5, a6, a5 ≈ a1, a6 ≈ a2, a5 has v1, a6 has v2)
• Precedent(House of Lords, v1 > v2, a7, a8, a7 ≈ a1, a8 ≈ a2, a7 has v1, a8 has v2)

The first represents a precedent made in Crown Court where thevalue ranking was v1
> v2, where the decision concerned two claims a3 and a4 which were in conflict and
bore the values v1 and v2 respectively. These claims are respectively similar to a1 and
a2. The decision is given by the court according to the value ranking and values of the
claims: a3 is justified and a4 is not justified. Similar points can be made about the other
examples. While a more complex graph could be provided to represent precedents, it is
more straightforward for our purposes to provide this high-level intermediate concept.
The subgraph in Figure 10 relates to the subgraph in Figure 8 with respect to value
rankings and judicial contexts.

Notice here that we have a series of precedents that all may bear on a1 and a2, made
in different courts and with different value rankings. In effect, we can consider that a
decision made in a Crown Court in Precedent 1 is overturned ina Court of Appeals,
which is again overturned in the House of Lords, thereby upholding the initial prece-
dent. However, only in section 3.5 do we discuss temporal aspects of precedent. Yet, in
Figure 10, we represent with the attack relation the relationships between these prece-
dents in virtue of the judicial hierarchy: a precedent set bythe House of Lords trumps
a precedent set by the Court of Appeals, which trumps a precedent set by the Crown
Court.

Along with this representation of precedent, the precedentattacks the other relevant
nodes with which it conflicts. First, we consider attacks of precedents on value rankings.
In Figure 10, Precedent(Crown Court, v1 > v2, a3, a4, a3 ≈ a1, a4 ≈ a2, a3 has v1, a4

has v2) asymetrically attacks the node representing v2 > v1. Without this attack, the
precedent could not determine the outcome of the current case; in effect, this attack
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allows the precedent to impose its value ranking on the judicial system. However, if the
precedent is itself attacked, then the attack of the precedent on the value ranking fails
and the precedent does not impose its value ranking, which isotherwise be chosen by
the court which is deciding the case.

Next, consider the attacks between precedents and current judicial contexts (court
value rankings such as nodes v2 > v1 in Crown Court). There are two parameters to
consider: the comparative value rankings and the comparative roles of the court in the
judicial hierarchy. Note that it is not always the case that where the value rankings be-
tween precedents are different than the current judicial context, the nodes attack one
another, for the attack is conditioned on the comparative roles of the courts in the judi-
cial hierarchy. These formally represent the differences betweenpersuasiveandbinding
precedents in judicial contexts. We have the following examples:

• Precedent(Crown Court, v1 > v2, a3, a4, a3 ≈ a1, a4 ≈ a2, a3 has v1, a4 has v2)
attacksandis attacked byv2 > v1 in Crown Court

• Precedent(Crown Court, v1 > v2, a3, a4, a3 ≈ a1, a4 ≈ a2, a3 has v1, a4 has v2) is
attacked byv2 > v1 in Court of Appeals

• Precedent(Court of Appeals, v2 > v1, a5, a6, a5 ≈ a1, a6 ≈ a2, a5 has v1, a6 has v2)
attacksv1 > v2 in Court of Appeals

In the first example, a precedent set in a Crown Court ispersuasiveon another
Crown Court; the current case can be decided either according to value ranking of the
precedent or the value ranking of the current court. How a current court decides which
to follow is (presumably) another “higher” layer of value judgement. In the second
example, a precedent set in a Crown Court is not binding or persuasive on a Court of
Appeals; that is, the current court is free to decide the case(i.e. decide the value ranking)
as it sees fit (though this might be to uphold the precedent). In the third example, a
precedent set by a Court of Appeals is binding on a Court of Appeals; the current court
must abide by a decision made by another Court of Appeals, forwhere such a precedent
holds, the current court cannot decide contrary to the valueranking established in the
precedent. In these examples, we see that the attacks are determined according to the
roles of the courts in the judicial hierarchy and their relationships.

In general in the English Legal system, precedents set in a higher level court asym-
metrically attack precedents set in a lower level court. Precedents set in a higher level
court asymmetrically attack current courts at a lower level. A higher level current court
attacks a lower level precedent. Attacks between a precedent set in courts of the same
level as the current court are sometimes symmetrical (e.g. Crown Court and House of
Lords), but sometimes asymmetrical (Court of Appeals). As such symmetrical attacks
give rise to two (or more) preferred extensions, these indicate discretion to follow or
reject the precedent. We assume some other means to guide thediscretion, for exam-
ple, some additional value ranking in the current court. Thelogic of the relationships
is that precedents and judicial hierarchy interact to eliminate assertions of value rank-
ings according to the relative strength of the current courtor precedent in the judicial
hierarchy. In light of this, where there is a precedent, we cannot determine the value
ranking until the effect of the precedent in the court context has been evaluated. Finally,
we assume that where a statement is not indicated in terms of the Precedentrelation
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Fig. 10.Precedent in the Judicial Hierarchy

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

Suppose that we only have the precedent which is set in a CrownCourt (thus there
are no other precedents in the graph). In this precedent, a3 is justified and a4 is not
justified given the values of the claims and the value rankingof the court. We assume
that a1 has value v1 and a2 has value v2. The case is taken to a Crown Court, which
has value rankingv1 > v2. As the precedent and the current court attack one another,
we have two preferred extensions. If the current Crown Courtaccepts the values of the
precedent (sov1 > v2 in Crown Courtappears in the extension) and soupholdsthe
precedent, then the precedent attacksv2 > v1 in Crown Court, v2 > v1 in Court of
Appeals, andv2 > v1 in House of Lords, as well as v2 > v1. With reference to Figure
8, the current Crown Court defeats all the nodes with Court ofAppeals and House of
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Lords. With reference to Figure 9, the value ranking and judicial context are:v1 > v2,
v1 > v2 in Crown Court. Consequently,a1 is justifiedin the preferred extension (among
other elements).

The case has been appealed to the Court of Appeals, where (suppose) the value
ranking is v2 > v1, and we have assumed that on appeal the values of claims are main-
tained, so a1 has v1, and claim a2 has v2. If the value ranking of the precedent held, then
similar to the precedent case, the decision in the current case would be that a1 is justi-
fied. However, the court level and its value ranking attack the precedent from the Crown
Court. Thus,the decision is overturned in the current case in the Court ofAppeals so
that a2 is justified.

In these two examples, the current court has, in effect, a choice of value ranking to
follow. Consider a different scenario in which the current court has no choice to follow
its own value ranking. Suppose the only precedent is Precedent(Court of Appeals, v2 >

v1, a5, a6, a5 ≈ a1, a6 ≈ a2, a5 has v1, a6 has v2) attacksv1 > v2 in Court of Appeals,
and the current court is a Court of Appeals with value rankingis v1 > v2. The claims and
values are: a1 has v1, and claim a2 has v2. In this scenario, if there were no precedent or
a precedent in line with the value ranking of the current case, thena1 is justifiedwould
be in the preferred extension. However, the precedent does hold and asymmetrically
attacksv1 > v2 in Court of Appealsand the value ranking v1 > v2. Consequently,v2 >

v1 in Court of Appealsand the value ranking v2 > v1 are in the extension, from which
it follows thata2 is justifiedis in the preferred extension. In this instance, the Court of
Appeals is bound to follow a precedent, though this is not in keeping with its own value
ranking.

In this way, we account for the the appeals process relative to precedent and prece-
dence.

3.4 Proof Standards Subgraph

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

For our presentation, we abstract over the relationship between proof standards and
burdens of proof (see [13]). While [13] discuss four levels ofPS arranged in a hier-
archy from lower to higher, we discuss only three. Just as we have associated claims
with values, we also associate a claim with the proof standard it satisfies. We arenot
representing that which determines whether a particular claim satisfies a given proof
standard. For example, in theO.J. Simpson murder trial, a criminal court did not decide
that Simpson murdered his ex-wife Nicole Brown Simpson and her friend Ronald Gold-
man in 1994 since the requisite standard of proof,Beyond Reasonable Doubt, was not
shown to hold between the evidence and the claim. However,given the same evidence
and legal arguments, a civil court decided that Simpson was guilty of their wrongful
deaths; in this case, the requisite weaker standard of proof, Preponderance of Evidence,
was met to support the claim. In the same vein, we are considering just whether the
claim meets the requisite proof standard, not how the proof standard is determined. We
refer to the proof standard on a claim as the claim’sevidential status. However, we
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presume proof standards can be accommodated to notions ofAF as below:10 In Figure
11, we indicate the proof standard on a claim such as a2 with a2 has Scintilla, a2 has
Preponderance of Evidence, anda2 has Beyond Reasonable Doubt.

• Scintilla of Evidence (S): the evidence is credulously accepted, meaning that there
is at least one preferred extension in which the evidence holds. The evidence has
some support, but support does not necessarily outweigh attacks.

• Preponderance of Evidence (PE): the evidence is accepted inthe majority of pre-
ferred extensions. The support for the evidence outweighs attacks on it.

• Beyond Reasonable Doubt (BRD): the evidence is scepticallyaccepted, meaning
that the evidence holds in every preferred extension. Thereis no successful attack
on the evidence.

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

Under different procedures, different proof standards areused to determine whether
a claim is legally admissible under that procedure: where nojudicial proceedings apply
(as in an informal discussion), S may be sufficient, while in civil proceedings, at least PE
is required, and in criminal proceedings BRD is required. InFigure 11, these procedural
contexts are represented asProcedure is Informal, Procedure is Civil, andProcedure is
Criminal.

We are interested to represent the relationship between agiven an evidential status
of a particular claim, theprocedural context, and theadmissibility of the claim relative
to the proof standard and procedural context. Where the evidential status of the claim
is not sufficient with respect to the procedural context, then that claim isinadmissible
and so cannot bejustified; if the node which represents inadmissibility is eliminated,
then the claim is admissible (but not necessarily justified).

In our representation, we have nodes that represent inadmissibility of a claim in
different procedural contexts; the inadmissibility nodesattack the node that represents
that the claim is justified. Where this attack fails, the claimis admissible. We have
nodes that represent the different proof standards associated with the claim. If a claim
has only S, then it is inadmissible under both civil and criminal procedures; thus, the
node which represents the claim bearing this proof standarddoes not attack either nodes
for inadmissibility. If an argument has PE, then the node attacks inadmissibility under
a civil procedure in which instance, the claim is admissibleunder that procedure and
potentially justified. However, it is not admissible under acriminal procedure, so if the
court sits as a criminal court, the argument is inadmissible. Finally, if the argument has
BRD, then it is admissible under either civil or criminal procedures.

Note the asymmetrical relationships between S, PE, and BRD:if the argument only
has S, then it does not also have PE and BRD. Therefore, neither of the inadmissibility
nodes are eliminated. If a claim only has PE, then it eliminates BRD; it is admissible

10 We are abstracting over the relationship between supporting evidence andproof standards as
well as the analysis inAFs, which are substantive topics for future research.
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Fig. 11.Proof Standards and Procedural Context

under civil procedure, but not under criminal procedure. A claim which has PE isalso
compatible with S. On the other hand, if a claim has BRD, it is admissible whether
under civil or criminal procedures, which is compatible with S and PE.

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

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

3.5 Additional Topics

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

Change in Law The relationships between the courts in the judicial hierarchy allow
that Crown Courts and the House of Lords mayoverturna legal precedent (at the ap-
propriate level of the courts in the judicial hierarchy), which signifies achange in the
law. In the representation in Figure 10, precedent cases and current cases in Crown
Courts and the House of Lords (separately)attackone another. Consequently, in each
instance, there are two preferred extensions, one with the precedent and one with the
current case. How a decision is reached as a choice between these two extensions may
be determined by yet anothervalueselection such as initially motivated VAFs [9]. We
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could introduce this meta-level structure directly, but itadds 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 temporal sequence. Later cases may
colour the interpretation of concepts used in earlier cases. The model given by [28] is
widely used. In this model, a concept is introduced, goes through a period of instability
as its meaning is refined through decision, followed by a period of stability where it
is routinely applied, and finally falls out of favour when it fails to be adequate to the
changed social circumstances. The introduction and rejection of concepts tend to be
marked by landmark cases such as theEstuscase in US bankruptcy law ([27]). As
is clear from [26], the general effect of this evolution is that where precedents are in
conflict (through explicit overruling, implicit overruling, rejection or modification of
theratio descidendi) the more recent decision is the one that is followed.

In terms of our approach, this is straightforwardly accommodated. We suppose
precedents can be compared in terms of claims and values, so we are only interested
in precedents in which the cases are relevant (similar claims which have the same val-
ues as the current case), but thevalueranking between the precedents is different (so
there is a conflict between the precedents); consequently, each precedent would justify
a different claim in the current case. Finally, we introducean additionaltemporalpara-
meter into the precedents such ast = 02-10-1995, meaning that the case was decided
on 02-10-1995. Finally, we assume that temporallylater precedents asymmetrically at-
tach temporallyearlier precedents. Thus, a more recent precedent eliminates an older
precedent.

For instance, supposePrecedent(Crown Court, v1 > v2, b1, b2, b1 ≈ a1, b2 ≈ a2,
b1 has v1, b2 has v1, t = 02-10-1995)andPrecedent(Crown Court, v2 > v1, c1, c2,
c1 ≈ a1, c2 ≈ a2, c1 has v1, c2 has v2, t = 05-11-1960). Both serve as precedents
for a current case involving a1 and a2; they show opposing value rankings v1 > v2

and v2 > v1, so they can be understood to attack one another. However, given our
temporal condition, the precedent dated 05-11-1960 asymmetrically attacks and defeats
(supposing no further attackers) the precedent dated 02-10-1995.

3.6 An Integrated Graph with Pier v. Postson

In the following, we discuss our hypothetical casePier v. Postsonas it is appealed from
a Crown Court to a Court of Appeals where there is only one precedent (Pier v. Postson)
(which simplifies the graph somewhat) and the values associated with the claims have
been fixed. We evaluate the case with respect to Figure 12, which is a graph (simplified
where possible) which integrates all the subgraphs we have discussed before.

In the precedentWier v. Postal, a decision was made in a Crown Court for the hunter
(a3, which means the hunter is entitled to possess), against thekiller (a4, which means
the killer was entitled to possess), and the values are pursuing vermin (v1) and a bright
line in the law (v2),where v1 > v2. This implies that a3 has v1 and a4 has v2. The claim
a3 is justified in the precedent.

Precedent(Crown Court, v1 > v2, a3, a4, a3 ≈ a1, a4 ≈ a2, a3 has v1, a4 has v2)
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The case ofPier v. Postsonis brought before a Crown Court sitting as a civil court
where a decision for the hunter is a1 (the hunter is entitled to possess) and a decision
for the killer is a2 (the killer is entitled to possess). These decisions are associated
with values, where a1 has v1 and a2 has v2. The current Crown Court is not bound by
the precedent, which means that the current Crown Court can set its value ranking as
either v1 > v2 or v2 > v1. We assume it sets the value ranking to v1 > v2 (suppose
it has a high value on being conservative). Finally, we assume that both Pier’s pursuit
of the fox and Postson’s killing of the fox meet that proof standard of Preponderance
of Evidence in support of either decision, which passes the requisite proof standard for
a civil procedure (for simplicity the Figure 12 shows on admissibility for a2, which is
similar for a1). Therefore, admissibility does not rule out one or the other claim.

As we can see, the current Crown Court upholds the decision ofthe precedent set by
a Crown Court and decides for the hunter sincea1 is justified. The preferred extension
is (leaving out some intermediate nodes):

{Crown Court, v1 > v2, a1 has v2, a1 has v1, a2 has v2,
a1 has Preponderance of Evidence, a2 has Preponderance of Evidence,
Civil Procedure, a1 defeats a2, Something defeats a2, a1 is justified.}

Subsequently, the case is appealed to a Court of Appeals. At the Court of Appeals,
the value rankings could again go either way. However, the Court of Appeals decides
in favour of the killer using the value ranking of v2 > v1 (presumably the court has
“progressive” views on hunting). In addition, the precedent set in a Crown Court is
overruled. Therefore, the preferred extension is:

{Precedent(Crown Court, v1 > v2, a3, a4, a3 ≈ a1, a4 ≈ a2, a3 has v1, a4 has v2),
Court of Appeals, v2 > v1, a1 has v2, a2 has v1, a2 has Preponderance of Evidence,
Context is Civil, a2 defeats a1, Something defeats a1, a2 is justified.}

For one final example, suppose a different hypothetical precedenceVier v. Poster
which is much likeWier v. Postalexcept that it is decided in a Court of Appeals and
the value ranking is v1 > v2. Rather than Figure 12, we would have a graph with this
one precedent which attacks all nodes with value ranking v2 > v1 and all nodes with
court at House of Lords. Where the case is presented at the Court of Appeals, even if
the court desired to decide the case on the basis of value ranking v2 > v1, it could not as
the precedent asymmetrically attacks nodes with that ranking. In effect, the precedent
imposes its value ranking on both the Crown Court and Court ofAppeals, no matter
what other value ranking those courts may desire. Thus, the preferred extension is:

{Precedent(Court of Appeals, v1 > v2, a5, a6, a5 ≈ a1, a6 ≈ a2, a5 has v1,
a6 has v2), Crown Court, Court of Appeals, v1 > v2, a1 has v1,
a2 has v2, a1 has Preponderance of Evidence, a2 has Preponderance of Evidence,
Civil Procedure, a1 defeats a2, Something defeats a2, a1 is justified.}

4 Discussion

In this paper we have presented an approach to handling notions of judicial context in
argumentation frameworks. Our approach introduces modes to represent concepts of the
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legal domain and their relations in a structured argument network, so that we are able to
explicitly express decisions for defeat of a claim relativeto the assembly, values, value
ranking, proof standards, and precedent. The current paperaddresses several aspects of
legal reasoning not accounted for in [9] since it adds a rangeof aspects which determine
a decision.

Some previous research in AI and Law touches on issues related to our discussion.
[29] takes into consideration the judicial hierarchy in making a decision on a claim.
However, it is not set in an argumentation framework, but rather assigns aspects of a
decision “points” which are summed, for example, the higherthe court, the more the
points. It does not consider the ways that courts have of establishing precedence, nor
does it consider admissibility. In HYPO and CATO, well-known proposals on case-
based reasoning ([23] and [24]), cases in the case base serveas precedents which bear
on a current case. However, there is no representation of reasoning with the judicial
hierarchy as all precedents have equal weight. Thus, determinations are not relativised
to the different courts or procedural contexts.

We have illustrated our approach with three examples: appeals and social change
which show precedence and precedent, and a change in the nature of proceedings which
illustrates variable admissibility. In every case, however, we have restricted ourselves
to a single conflict between a pair of arguments. To move to a more complete treatment
of all aspects of judicial context we need to explore the following issues.

There are a range of interesting issues in legal reasoning which we have not ad-
dressed. For example, courts often are comprised of severaljudges who cast their de-
cisions into majority and minority opinions. Recording thedifferent opinions may be
important for later judgements and so are worth recording. We have not represented
this distinction as it does not effect decisions in a currentcase for the problems we
are modeling. In addition, we have not representedlex specialis, which is the doctrine
that a law governing a specific subject matter is not overridden by a law which only
governs general matters. In our representation, this wouldmean that we would have to
have some sort of “containment” relation between cases, where one is viewed as a more
specific instance of another. If cases are presumed to subsume other cases, and if this
information is included in the precedent relation, then this says that there is no attack
of a more general on a more specific. This leaves unclear just what is the attack relation
between them, if any. We would have two preferred extensions, each about a different
“level” of the cases.

Finally, let us consider some concerns about our approach. One relates to complex-
ity issues with respect to the number of nodes in the graph given conjunctions and
perhaps disjunctions. We have used nodes which represent conjuncts as a convenience.
Although there are potentially other conjunctions or even disjunctions that could be
used as nodes, there is no requirement to use them, and so the potential for combinator-
ial explosion need not be realised. With respect to the number of values, we use only the
pair-wise comparisons that emerge from the decisions we areconsidering. Therefore,
although the number of possible specific audiences (i.e. total orderings on values) is the
factorial of the number of values, we never need consider specific audiences, for exam-
ple, suppose there are ten values, v1,...,v10, v1> v2 subsumes all the audiences with
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this preference [30]. A related issue is the usability of large graphs, which is beyond the
scope of this paper and requires the development of user tools.

In this paper we have offered an analysis of precedent, precedence, and procedure
using a refinement of abstract argumentation. The result is aset of substructures repre-
senting components which can be reused and refined with subsequent analysis of other
cases or of more detailed legal systems. These substructures ensure that the argumen-
tation framework as a whole will have the properties required to reason in accordance
with the legal system modeled. It might be objected that a simpler approach would be to
state the properties as, for example, integrity constraints. While this might allow the cor-
rect results it would hide the reasoning processes which we have made explicit. Thus,
while constraints might seem a reasonable pragmatic choicein some applications, the
situation is similar to the heuristics versus deep models debate for expert systems [31].
There the heuristics were generated from the deep model, theadvantage being that the
justification for the heuristics could be based on the deep model. Similarly we would
argue that where justification of the observable features ofthe legal system or explicit
reasoning is required, our analysis can play a significant role.

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

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

• Provide a range of sources of inadmissibility in addition tofailure to meet the re-
quired PS. For example, evidence derived from illegal search and seizure may be
legally inadmissible. This may require us to further articulate the A-to-I attacks
with auxiliary arguments.

• Consider how an evidential status is determined.
• Incorporate into the analysisburden of proof[13], which relates participants in

legal contexts to the argument network.

These are just several topics for future work in representing judicial context which have
been beyond the reach of representation in AFs. Our approachoffers great potential
to provide a well-founded representation of arguments in legal case law as well as for
other areas where contextual issues are crucial in determining the status of arguments.
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Fig. 12.The Subgraphs Connected

32


