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Abstract. Much work using argumentation frameworks treats argumasisn-
tirely abstract, related by a uniform attack relation whadlvays succeeds unless
the attacker can itself be defeated. However, this doesseoh dequate for legal
argumentation. Some proposals have suggested regulétiimy selations using
preferences or values on arguments and which filter thekatédation, so that,
depending on the audience addressed, some attacks faibazahse removed
from the framework. This does not, however, capture a cEieture of legal rea-
soning: how a decision with respect to the same facts antiieggoning varies as
the judicial context varies. Nor does it capture relatedextrdependent features
of legal reasoning, such as how an audience can prefer c& salargument, yet
be constrained by precedent or authority not to accept it.ddes it explain how
certain types of attack may not be allowed in a particulacedoral context. For
this reason, evaluation of the status of arguments withiwengramework must
be allowed to depend not only on the attack relations alorif thie preference
or value of arguments, but also on the nature of the attacista context in
which they are made. We present a means to represent théseefeanabling
us to account for a number of factors currently considerdoktbeyond the re-
mit of formal argumentation frameworks. We give severahepies of the use of
approach including: appealing a case, overruling a pretedad rehearing of a
case as a civil rather than criminal proceeding.

Introduction

Since their introduction in [2], abstract Argumentatioafeworks (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 relailways succeeds: an ar-
gument that is attacked can be accepted only if an argumariefound to defeat its
attackers. For some applications, however, such as legah@ntation, which will be
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 exéampetween a pair of mutually
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attacking arguments. For this reason, AFs have been edriochallow attacks to suc-
ceed or fail depending on properties of the arguments imgbbs 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 beveeinand
the results of standard AFs applied.

There has been discussion in the literature of how one céfyjtise exercise of dis-
cretion when a court decides between two potentially aeddgtout conflicting argu-
ments. We follow the suggestion of [5] and [6] in saying ti&t dlecision is made on the
basis for a preference for the value promoted by acceptiagliosen argument. Such
values may be legal principles, such as a conflict betweengament which is would
promote a “bright line” and one which would promote “flexibjf, or social principles
as when one argument would promote equality and anotheridhdil freedom. The
relation between values and precedents is elaborated.iflfifis in the remainder of
the paper we assume that a court will choose which argumextdept relative to the
court’s ranking over the values which the arguments pronTdtas new decisions both
reveal the value ranking of the court, and this ranking isdusedetermine decisions
where precedents are followed.

While VAFs accommodate reasoned choice based on legaiples®r social pur-
poses, there are other aspects of legal argumentationitioipar, the notions ofirece-
dent precedenceand procedureas found injuridical hierarchieswhich are not ad-
dressed. Precedent here refers to cases which are decidedduyt at one point and
are subsequently used to guide a decision in another calel@mr not (overturned).
Precedence refers to the hierarchical relationships legteeurts; it is reflected in terms
of the relationships between legal settings and their &fficdetermining the decision
in a case. Procedure refers to what arguments a courtlégddly admissible relative
to some proof standard. In some contexts, while a court maybwathetic 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'sgfsiandard (e.g. civil versus
criminal proceedings). The nature of the appeals proceasstbat different courts are
able to come to different decisions on the same set of argtsm@iven these observa-
tions, we can see that the evaluation of the status of argism&thin 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 aude, 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 #perpwe will propose a
method for accommodating these features using furthensidaes 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
general approach to address the contextual issues refatiegal argumentation across
juridical contexts.

The approach has several components. Most generally, gtitia 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 pamcedure. As the legal
context changes, the outcome changes.

More particular components are:

— We distinguish between object-level arguments and me®-Erguments in ar-
gumentation frameworks, where the meta-level argumeptesent propertiesf
arguments in the object-level frameworks. Our approacudses on the meta-level
arguments. In a legal context, the object-level argumeaettelegal claimswhile
the meta-level arguments are about the claims.

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

— The meta-level arguments are subsorted and the attaclongain them are sub-
sorted. The attacks repres@onceptuatelationships among the meta-level argu-
ments.

— Thejustificationof some meta-level arguments and their relations is basetbeon
object-level arguments and their relations. Other metatlarguments and their
relationships are justified with respect to the judiciateysthey represent.

In structuring the relations between meta-level argumeénésguiding principle is
that attacks on other arguments are used to defend certan atguments against at-
tackers which are weaker in the appropriate respect. Weesegad examples of this
below. However, once given the meta-level arguments and rtilations, we can ab-
stract from the subsorts of arguments and attacks to rettecgtrtucture to an abstract
AF. Thus, while our analysis accounts for additional phenaareamd adds additional
machinery, it benefits from the theoretical results and réitlgms which apply toaFs
([11] and [12]).

We distinguish our approach, where we examine argumentateossjuridical
contexts, from argumentationithin a juridical context. For instance, [13] focus on
the dialectical, dialogical, and procedural aspects ofisgnts for or against a partic-
ular claimwithin one legal contexfThey modeldialecticalargumentation in terms of
premises, rules, and conclusions along with critical aast Proof standards and bur-
dens of proof may shifvithin the legal contexamong the parties and so contribute
to determining the outcome of that particular case. In asttrwe take th@utcome
of a dialectical argumenithin a juridical contextasinputto our analysis, where we
consider outcomesas the juridical context changek a sense, rather than legal pro-
tagonists arguing a case before one court, in our analpggdurtshemselveare the
protagonists. Thus, issues such as premises and critieatiqns 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 orldgal 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€ipiccontexts in amr,
incorporating the central meta-level arguments directlgn AF so that given therF,
one need only reason with respect to the graph. This alsaodémlat theanr has nodes
with rich content and the attack relation is fine-tuned toghgicular nodes.



The structure of the paper is as follows. Section 1 contamis@ssion of relevant
aspects of the (English) legal system. In particular, wecidles the appeals process,
change of use of precedent, and proof standards. A hypcghetorking example is
presented. In subsequent sections, each of these aspéwtdedal 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 sectiom@umentation frameworks
are outlined, particularly the extension to meta-leveuangnts, which provide some
initial motivation. Section 3 introduces an alternativesien of the extended frame-
work, which explicitly introduces additional meta-levééments and relations. With
this, we represent object-level arguments and associaleésin section 3.2. Section
3.2 presents the appeals process as a case moves througbahbkiérarchy. Section
3.3 discusses how precedents are set with respect to valwestructured argument
network. Section 3.4 provides our analysis of procedurésproof standards. In sec-
tion 3.5, we show how we accommodate change in the law rel&disocial change.
This is followed by a presentation of the legal principleleXf posterioriin Section
3.5. In section 3.6, the various subgraphs are broughthegétto the graph which
represents reasoning with respect to judicial context. aahstrate the system with
respect to our hypothetical working example. We end withisect on related work
and observations about opportunities for future work dmpielg our approach.

1 Judicial Contexts

In this section we consider the aspects of the English Legste® which we address
in this paper. Each aspect illustrates how the juridicatexthcan determine the out-
come of a case. We have simplified and abstracted over sesaradlexities of the
legal system such as the number of courts, their hierarctatationships, precedent
relationships, and other notions of proof standards.

1.1 Appeals Process

The lowest level of the legal hierarchy is t@egown Court where trials on indictment
come before a judge and jury. The evidence, legal argumemiighe decision are given
according to the procedures specified for the Crown Courparticular, the Crown
Court isboundby precedents decided by courts higher in the legal hieyaridte de-
cisions on points of law made in a Crown Court are not bindingaoy higher level,
nor are they binding on other judges in another Crown Colaigh they ar@ersua-
sive We refer to aatio decidendas the legal principle on which the decision is based.
Where there are two (or more) available precedents on whidiase a decision, the
legal principle oflex posterioriis applied, where the more recent precedent is taken to
hold sway in deciding the current case.

The difference betweeindingandpersuasivgrecedents is important. A binding
precedent is a decided case which a given cowstfollow in making a decision on
the case before it, though this depends on the similariéésden 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 bindinggedent and the court
which applies the precedent chooses to do so. Just how a coawses to follow a
precedent (where it can) or to give a different judgemenedep on a range of factors
which we do not explicitly address since it is another insgaof 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 higleiQdeurt 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 decidendif the prior decision is somehow faulty.

At appeal, judges do not retry the case, but hear the evidemt@rguments. The
Court of Appeals can overturn a decision of a Crown Court. [évttie decisions of
a Court of Appeals are binding on Crown Courts, the decisajres higher court are
binding on Courts of Appeals. Moreover, a Court of Appealdsid 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 is fulay three judges.

A case may be appealed from the Court of Appeal to the higlmest € theHouse
of Lords The evidence and arguments are heard again, before fivegudalled Law
Lords. However, the Law Lords who judge the case are not boyrdecisions 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 prewaigcisions.

1.2 Change of Use of Precedent

In generalitis 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 natiton for the ways in which
precedents bind decisions as described above. On occasiaeyer, social changes
may make it desirable that precedents are abandoned. Tistche done lightly, but
it is essential that it be possible if courts are to be abledtapato changes in society
at large. An example is provided yiliangos 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 ckanghe exchange rate
mechanism that had developed in the interim. Prior to 19&8 House of Lords was
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 seaght to do so.

1.3 Standards of Proof

Courts may adopt differeroceduralsettings in which to try a case. For our purposes,
we consider justivil proceduresandcriminal 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, oé&pressed abeyond
reasonable doulis 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 trereeany reasonable grounds
for doubt. However, civil proceedings, where the victimlkseeompensation, uses a
lower standard of proof, termdzhlance of probabilitie®r preponderance of evidence
This difference means that on the basis of the same fact® aoguments which were
rejected adegally inadmissible by the criminal court will be considered andegted
by the civil court. There are a number of examples where tfierdhnce between proof
standards in different procedural settings is crucial saskases 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 tisesgilla 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 apmeaetween procedural
contexts; moreover, the legal process is inheredityogic in the sense that a case is
argued by antagonistic sides. However, for our purposefoees on thestaticaspects.
At each point in time, where a case is submitted, it is evalliatith respect to a fixed
structure; that is, we model the effect of the appeal, noptieeess of appeal. Given a
court, the claims, the procedural context, precedentgritaf standards, and evidential
status of the claims, we can determine the decision. Onedibah model the dynamic
process as changes over the static médel.

1.5 Pier v. Postson — A Hypothetical Working Example

To make the discussion concrete, we create a hypothetiag&ingpexample 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 mofledasoning with judi-
cial context in argumentation frameworks. We call our hyagtical 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 digolthat Postson knew that

1 While the distinction between proof standards in civil anichinal procedures is clear, proof
standards for tribunals is more complex and unclear. As waddressing judicial hierarchies,
we focus on civil cases and assume the proof standard is met.

2 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 dute decision and demand a
rehearing in the inferior court.

% See [15] for a presentation of central issues and a disgeptisition on the role of Pierson v.
Post in discussions of the law. [15] argues that Pierson st ®aght to have been considered
as atort case, malicious interference with the hunt, rather thpropertycase.



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 cérgsae 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 whetkdruhter had acquired
property in the fox. The Court of Appeals decided in favoutha killer. The reason
given by the majority of the justices was that killing the fas 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 tvasthe case should have
been decided for the hunter since the humiersued verminwhich is an important
value in service to the community.

While the original case oPierson v. Postwas 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 anotivbich 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 thaightdine in the law. We
assume thatvier v. Postalvs not appealed. However, as noted above, precedents set by
Crown Courts ar@ersuasivebut notbindingon another Crown Court’s decision. So,
we presume the Crown Court addresdiigr v. Postsonvas persuaded by the precedent
and upheld it. On appeal to the Court of Appeals, the decisjotihe Crown Court on
Pier v. Postsoris overturned; the precedent by another Crown Coukvger v. Postals
from an inferior court, so need not be taken into considenably 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 Evidensgijiport of the claim that
each possesses the fox, for otherwise, there would be no blaiught before the court.
By the same token the Court of Appeals sits as a civil asserlogsequently, proof
standards play no role in this case. A more complex case wathdr have to involve
a civil/criminal distinction or to apply to tribunals, whedifferent proof standards may
hold at different levels of the court.

2 Argumentation Frameworks and Extensions

We give first an outline oArgumentation Frameworksr [2], then discuss how these
are expressed with meta-level argumentsin [16] and [10% 3éts the main conceptual,
formal, and representational elements of our analysisdi€jal context in section 3.

An AF comprises objects, relations, and definitions of auxilizopcepts. We take
[2] as the most abstract systemARs, there is one set of undifferentiated objeatgu-
mentswhich can be seen as nodes in a graph; while there is somgaitytioncerning
the termargumentand the way it is used in the literature, we need not concensetres
with this here [17]; therefore, to avoid problems, so we @réd use the terminology
of nodes rather than arguments. There is one undifferedtialationship between the
nodes, thattackrelation, which can be represented as a graph in which attrekarcs
between nodes representing the arguments.



aq ag

Fig. 1.a; Attacksas

aj az

Fig.2.a; andas attack each other

Definition 1. An argumentation frameworkr is a pair < X4, R4 >, whereX4 is

a set ofobjects {a1,as,...,a,} and RA is an attackrelation between objects. For
(ai,a;) € R we say the the objeet; attacks objecti;. We assume that no object
attacks itself.

The relevant auxiliary definitions are as follows, whéris a subset ot 4:

Definition 2. We say thap € X4 is acceptable with respect t§ if for everyq ¢

X4 that attacksp there is some- € S that attacksq. A subset,S, is conflict-free
if no argument inS is attacked by any other argument th A conflict-free sefS is

admissibldf everyp € S is acceptable t&. A preferred extensiois a maximal (w.r.t.
C) admissible set. The objepte X4 is credulously accepteid it is in at least one
preferred extension, angteptically acceptedit is in everypreferred extension.

We can represent thres whereX' = {a, a2} andR4 = {< a;,az >} asin Figure
1. The preferred extension {&, } anda; is sceptically accepted. Figure 2 represents
an AF where nodes attack one anothe®? = {a;,a2} andR4 = {< a1,a2 >, <
az,a1 >}. InthisAF, the preferred extensions &fe, } and{a>}, so @ and a are each
credulously accepted, and neither are sceptically acde@tearly, where,; anda- are
in anasymmetricahttack, there is only one preferred extension, while whieeg tire
in asymmetricahttack, there are two; we use this distinction to mddefarchy, as we
shall see.

In Figure 1, nodes are in attack relations. Furthermore, wkenseveraineta-level
statements relative to thisr: a; defeatsus; ay is justified andsomething defeats;.
The statemeni; defeatsu» expresses a successful attack between specific arguments,
which is an attack in which the first argument is not itselhekied and defeatedpme-
thing defeats:, is a more general form, where we do not specify just what kdtéue
second argument. To say thatis justifiedmeans not only that is it acceptable with re-
spect to some set of arguments, but expres$gst is acceptable in virtue of the other
arguments in that set. These are meta-level statementatinhiey are statements we
make about the nodes andas which represent arguments in the object-level frame-
work.

In addition, we may observe, that classies do not distinguish amongprts of
attack relations, nor do they expréaasvirtue of what one node attacks anothgrst
that given the attack relation, one can calculate extessibimne 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 asdsessary for the rep-
resentation of judicial context, then we can to justify whyeanode attacks another
more specifically. Of course, we may understand intuitivghy two statements con-
flict and so could be represented in &n attack relation (see a similar discussion in a
body of case law in [8]). For example, consider a situatioemghwo individuald® and
O exchange statements indicated withead & [10, p.241]):

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

While neither a nor & are true when they are uttered (being as they are about an
indeterminate future), the content associated with theronigtheless clearly in conflict,
which we infer from the meanings of the words “dry” and “weFhe attack between a
and a is justified since we have a specific intuition about why theteot of the nodes
are in conflict. We can represent the nodes and attacks agune2.

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 unsudd8ssind [4]. However,
in these approaches, one represents and reasons withemadsrand value external
to the graph. [16] provides an extensionAHs of [2] to account for preferences or
values directly in thesF graph. The analysis is initiated from the notionadfacks on
attacksrelative to the values of the nodes. For example, our previdalogue could be
continued with:

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

Thus, though from the previous dialogue, whereattacks a and a attacks a, intu-
itively ag undermines the attack of an a, with respect to values (which news source is
more trustworthy). We can say that s a higher level attack than the attacks between
a,; and a. The dialogue is represented as in Figure 3. Additional sgde be provided.

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

Definition 3. An extended argumentation framewarkr is a tuple< X4, R4, DA >,
where X4 is a set ofobjects {a1, az, ...,a,} and R4 is anattackrelation between
objects,RA C X4 x X4, andD“ is anobject attacking an attack relati@* C (x4
x R4). If (C, (A, B)), (C',(B,A))e D4, then (C,C), (C',C)e RA.

Intuitively it is clear from the examples in [16] where arealting argument, say;a
attacks attack relations between other arguments,;sayda, in virtue of the intuitive
content of g, &, and a. However, just what guides such attacks is not formalised. F
example, suppose we add the following to the previous disdog



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

Dialogue C (Continues Dialogue B)

P: “Today the London Stock Exchange will go up according to Mew York
Times” = g

O: “Today the London Stock Exchange will go down accordingit@Rcial Times”
=8

Intuitively ag has no bearing on the relationship betwegmad & since the news or-
ganisations mentioned iny@nd g are not found in @ However,formally there is no
explanation why adoes not attack the arc betwegread g since the nodes are atomic.
In any case, given the attacks, the extensions can be detatmi

Although it is not our purpose in this paper to formally jfistivhenarguments
attack one another, we do rely on the intuitions of attackhsag outlined in the Di-
alogues A-C. However, we make the less abstract by making use of more explicit
information in the nodes.

A move in the direction of less abstract nodes and justifieatitrelations is made
in [10], where the higher level attacks of [16] are rewritieterms of additional nodes
in a structured attack relation, where the additional natirestly represent meta-level
statementsThe rewrite is shown to be sound and complete [10].

In [10], anAF as graphically represented in Figure 2 is rewritten ta.armas 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-levieinsents such as,
being justifieda; attacks a, ora; is defeatedbout object-level argumentsand &. In
anAF with object-level arguments, the nodes represent only biject-level arguments;
in anAF with meta-level arguments, the nodes represent only tha-feeel arguments.
However, we say the meta-level argumentsayeutthe object-level arguments. More
informally and for ourlegal domain we call object-level arguments such asand
& claimsand meta-level arguments such asbeing justified a; attacks a, or a;
is defeatedwhich arestatements@bout claims aand a. It is important to keep the
object-level and meta-level graphs distinct as it avoiddbfams of the interpretation of
the nodes; that s, if in amF a; is a node and; is justifiedis a node, the “levels” would
be conflated sinca, is justifiedcontains a node, namely 4

4 An attractive alternative to allow the representation ahblevels in onear would be to use
a natural language referential mechanism of pronomingbleora. For instance, in a context
with a tree one can make a statement about the object “itiswishout confusion. By the same



ap is justiﬁedH Something defeats a; H a; defeats ao

as defeats a; Something defeats as ap is justified

Fig.4.a and a attack each other

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

— {ay is justified, a1 defeats as, Something defeats as}
— {aqg is justified, as defeats ai, Something defeats a1}

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

Note that just as in previousrs, 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 incobifiitilf a node is justified,
then there cannot be some other node which defeats it; if kongedefeats the given
node, then that given node cannot defeat some other nodee ihode defeats another
node, then the second node cannot be justified. Note as walleargent such @Some-
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 attadk 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 meqeethe defeat of one
argument by another. As such, it represents the VAFs of [Agne the objective was to
use values to determine which of two (or more) preferredresiéans are chosen relative
to thevaluesof the nodes. Rather than Figure 3 we have Figure 5.

Figure 5 represents axF where nodes are added to represent statements of value
rankings (i.ew; > vo andvy > v1) as well as statements of thediencesvhich 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 indicatelwiicles are teemaingiven

token, supposing the pronoim refersto the claimay, ity is justifiedwould be well-formed
without incorporating the object-level. However, we leévis for future work.



‘ Audience is Y H vl > v2 H v2 > vl H Audience is X‘

‘ aj is justified H Something defeats alH ap defeats ag‘

ag defeats a; F—{ Something defeats agP—{ ag is justiﬁed‘

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

successful attacks and to indicate compatibility amongtéments: intuitively; > v
andwvy > v attack one another; the audience attacks the value rankiighvit does
notendorse, which thereby indicates, ceteris paribus, theevainking it does endorse;
the audiences attack one another to reflect the “antagordsmhg the audiences and
also to maintain the relationship between an audience aaddience’s values.

Given this, we have two preferred extensions which are deterd by what nodes
are assumed. Assuming Andience is Yvhich contains the ordering > v, it attacks
v1 > v and arAudience is Xvhich contains the ordering > v,. The remaining value
ranking isve > v, which is consistent withudience is Yin turn, under the assumption
that q is associated with value;, and a is associated with value,, then the node
vy > 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, a9, a9 defeats a1, Something defeats a1}. The other is
calculated similarly. Just as in [4], this framework carieliéntiate preferred extensions
relative to values of nodes and value rankings. This is thafleyel expression of the
related value-based framework.

We should emphasise that in [@lidiencesre total orders of value rankings. There
is, in a sense, some redundancy in Figure 5 where there aneabdiences 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 elemefrttsedframework.

In [10], several aspects have been left implicit in the fdisadion: the association
of nodes with values; the justification of attack relationstsas between audiences and
value rankings, and value rankings and defeat statemerft$], 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.

5 This does not preclude modes with richer structures of asd®and values.



In the extensions to the value-based approaches, the cemesdo add nodes in
structured attack relations which lead to preferred exéamssthat 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 vahidng node attacks
a node of the fundamental structure of attack, and in virtughis, 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 caratglise the outcome of
the preferred extensions of the fundamental structuretaiat

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

3 Representing Legal Context

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

a graph which represents judicial context such that giversa®ms of a level of court

(the audience), procedure (criminal or civil), precedérary), 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. &tifyuand illustrate each

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

judicial contexts.

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

In section 1, we introduced a variety of issues related tijatcontexts. We looked
at how the values of a court majority determine the outconzeledal decision. We then
consideregrecedence relationsvhere decisions by higher courts trump decisions by
lower courts lex superior). We discussegrecedentsFinally, we had an overview of
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. Morapeamly discuss a single
conflict: in a body of case law, there are usually severatedlaonflicts.

In the following subsections, we present a seriesulfgraphof an overall graph
of an AF, which appears in section 3.6; each of the subgraphs isiegpl@and exem-
plified so the complex final graph can be understood. Our a&mbrds to have nodes
that represent atomic and complex expressions in specifiackerelations; the com-
plex expressions are justified in virtue of the atomic exgiress. We create the space
of possible nodes and attack relations (a selection fronidfjeal space of possible



nodes and attacks in consideration of space); given chimidhs space with respect to
atomic expressions, we can calculate the resultant peefestension.

We begin with a reconstruction of [10], discussed with respe Figure 5, making
explicit the association of nodes with values. Followinghis vein, we connect the
output nodes to our fundamental structure of attack. Wethalthe Arguments and
Valuessubgraph, and it highlights some of the key moves in compasia subgraphs.
Then we turn to our analysis of precedence in judicial hhigs along with values.
This is presented in two stages: the construction of costaxd value rankings; the re-
lationship between value rankings and valued claims. W tefthis as th®recedence
subgraph. Nodes of the Precedence subgraph are conneciadiet® of the Arguments
and Values subgraph. With this, we can calculate prefesteghsions of justified nodes
relative to contexts and values. We introduce precedentseiRrecedentsubgraph,
showing how precedents can effect a current case relatitleetaourt hierarchy and
value ranking. Finally, procedural contexts and standafgsoof are introduced in the
Proof Standardsubgraph. Additional topics bearing on change of law andejal
principle oflex posterioriare discussed.

3.1 Arguments and Values Subgraph

In this subgraph, nodes are associated with values alofgwaltie rankings. Given
such associations, nodes are then used to attack nodesfahttemental structure of
attack. This is, in effect, simply an elaboration of Figur&® simplify here and assume
that our claims aand a can have values;vor v,, but the claims cannot both have the
same value; we could have further articulated the graphpoesent associations of
individual claims and particular values, but it would leadnore of a graph than is
needed. Furthermore, the value rankings are a strict omgleNote again for clarity
that what represented arguments (i.e. nodega & in [2] and [16] areclaimsin our
presentation. About claims one can matatementsuch asa; has v, where \ is a
value. Statements here are timdesof the AF.

In Figure 6, we form complex expressions from the valuesclzins have and the
value rankings: if an extension has the nodegfohas v, anda, has \ along with the
node forv; > vy, then the extension has the naalehas \{, a; has v, andv; > v».
Furthermore, the attack relations are intuitively obvioys> v; attacksa; has \, a,
has v, andv; > v, since the values are in conflict. By the same token, the comple
expressions attack statements which are incompatibleitwitéhile there is a degree of
redundancy in this, having such distinct nodes facilitéesanalysis (see discussions
of intermediate concepts [18], [19], [20], and [21]).

Now we are in a position to consider the impact of this lattdena; 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 ofroand value rankings in
the meta-theory, we directly incorporate into krethose nodes which represent values
of claims and value rankings. For example, in Figure 7, thaer@g has \, a; has v,
and v > Vv, which represents the values of the claim and the value rgrd¢tiacks the
nodea, defeats a. We use this notion of attack relative to value rankings fioydicity.

By comparison, in [4], a node alefeats another node & the graph only if the value
of a; has an equal or higher value on the value ranking than theevafla; if so,



a; has vy, and as has vo L_, a; has va, and ag has vy ‘
Vo > Vi 4_4 V1 > Vg

a1 has vy, ag has vo, and v > vo

a; has vy, ag has vo, and vy > vy

A

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

A

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

Fig. 6. Arguments and Values

then it is justified to claim thatadefeats @ and conversely it is not justified that a
defeats a. This is the reason why a node representindas v, a; has v, and v >
v, attacks the node, 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 elimgéhatel 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; wheeefimls the same nodes
in two (or more) graphs, it is to be assumed that these arecirtia same node and
the graph can be redrawn to reflect this. As mentioned eadiethe subgraphs are
composed into one graph in Figure 12.

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

— {a; has\ and & has v, v > Vs, & is justified}
— {a; has\ and & has v, v > vy, & is justified}
— {as has v and g has vy, vi > Vs, & is justified}
— {as has v and g has vy, v» > vy, & is justified}

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



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

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

Fig. 7. Arguments, Values, and Defeat

a; defeats ag

as defeats a;

3.2 Precedence Subgraph

One aspect of judicial decision making is the imposition aliue rankings relative to
a legal context in determining the outcome. For the momeatagsume 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 bigldé@ither wayprior

to being argued in a legal context, the role of the courts ideoide one way or the
other, though this may be overturned later on appeal. Whidlenay assume Figure 5
representarbitrary audiences and their correlated value rankings, we wanstcése
judicial contexts with value rankings such that only thareadanking 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 courthbdtig 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 raydaight to predominate.

In terms of thear, precedence relations between courts appears ampiasition

of the value ranking of the superior court on the inferior tpthe value ranking of a
superior court which yields a particular decision must bepaed by the inferior courts,
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 loimethe 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 dmtass 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 expressionsdgpegsent the value rank-
ings associated with particular court levels, using coantd value rankings to attack
these complex expressions. Following our previous obsiervave distinguish value
rankings from audiences: different audiences may havedine value ranking, but be
distinct in other respects (importantly with respect toceaent).



With respect to Figure 8, the attack relations been stateweith values are obvi-
ous. The attack relations between courts is interestinig feflects aconceptualncom-
patibility, not a logical incompatibility; the legal systeis defined in such a way that
no court can both sit at a Crown Court and a Court of Appeatsilgily for the other
pairs). In terms of ontologies, we say the courts are digjainexical semantics [22]
a range of oppositional terms are observed suahasterslaveor teacherpupil. Fur-
thermore, note the distinct attack relations between dewets and statements of values
of a court, where, for exampl€rown Courtattacks both; > vy in Court of Appeals
andwv; > vy in House of Lordswhile Court of Appealsattacksv; > v, in House of
Lords The lower court eliminates the higher courts from consitien. Though this is
perhaps counterintuitive, it reflects the imposition of hkie ranking of higher courts
on lower courts, as discussed above and exemplified below.

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

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

In this, nothing is justified concerning the values of supecburts;v, > vy is scepti-
cally acceptedand only with respect to one court level, the Crown Court.dnteast, if
the same case were to be submitted directly to the House dfland the values of the
courtwere y > Vo, then we have three preferred extensions:

— {House of Lords,vi > ve,v1 > ve in House of Lords}
— {House of Lords,vy > va,v1 > v in Court of Appeals}
— {House of Lords,vi > va,v1 > ve in Crown Court}

Here the value ranking; > v, is sceptically accepted and with respect to every level
of court. In other words, a decision in the House of Lords glaith its value ranking
justifies that the House of Lords’ value ranking holds in sdlimate 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 juiiyalue ranking in the
House of Lords.

The judicial hierarchy is expressed in terms of how higharrtodetermine the
value ranking that hold of lower courts, but not vice veraagther words, it reflects the
power of which court decides a question set to the legal Byste

In Figure 9, we connect the values of courts in Figure 8 wighviddues of claims and
value rankings in Figure 6 and then with the fundamentaktstine 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 particalartdas little substantive ef-
fect on determining the justified claim since these are direietermined by the values
on claims and the value ranking. What is significant is the¢aging” effect on value
rankings among the courts, which is novel. In addition, thle of the subgraph on
courts and values is more significant when we consider ictierss between a current
court and precedents.



vi > vg in Crown Court F

W va > vy in Crown Court
>

<

y

vy > vo in Court of Appeals vy > vy in Court of Appeals

v1 > vo in House of Lords

A A

] vy > vp in House of Lords

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

Fig. 8. Courts and Values

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

— {Crown Court,vy > va,v1 > v in Crown Court,
a1 has vy and ag 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 @alnking isvy > vy,
a has \{, and 3 has v, then the preferred extension is:

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

Here we see that the House of Lords does determine the valkimggfor 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 decigéldebcourt and imposed on
courts lower in the judicial hierarchy. There is an impottaote to emphasise in this
processthe values ascribed to the claims at the court of first instamzist be main-
tained as the case is appealddtherwise, as we saw at the end of section , the justified



vi > vy in Crown Court

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

v1 > vy in Court of Appeals

aj has vy, ag has vo, and vo > vy

vy > vy in House of Lords F

vy > vy in Crown Court

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

va > vy in Court of Appeals

ay has vy, ag has vy, and vy > vy

vo > vp in House of Lords F

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

claim varies according to the values on claims and the vaoking; however, we want
only the value ranking to vary the justified claim. This is sistent with legal practice,
where the court of first instance fixes the facts which are taaiad throughout the
appeals process.

3.3 Precedents Subgraph

To this point, we have represented the hierarchical reiatigps between the courts and
the bearing of values claims and value rankings on the joatifin of claims. However,
it is an “atemporal” representation of a current case: eebgnge of judicial context
can change the outcome, but interactions between preceaietjudicial context play
norole. In order for precedent to play a role, it must be cépafchanging the outcome
of the current case for that which would otherwise follow. idfow a logic similar to
previous graphs: we assume that the values of a precedenttasigher court filter
the values of lower courts in the current case by eliminattige courts and values.

In the following, we assume a six-place relation which staftdt an intermediate
conceptPrecedenwhich 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..,3,}, a set of similarity statements, and a set of claim
value statements. Judicial contexts, value rankings, Emths are familiar from above.
The claim value statements are of the fayhas 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 argumenjsaad g are similar as determined by
case-based reasoning ([23], [24]). This is the expressioiclwmakes the precedent
relevant to the current case. How a particular precedergterchined to apply relative
to a current case is not crucial; we can assume that casd-bsasoning locates an



appropriate precedent and applies it to the case at hanonasssome means to make
such a case-based comparison.

With this, PrecedentC (judicial contextsx value rankingsx claims x claims x
similarity statemenk similarity statemenik claim valuex claim value). In Figure 10,
we illustrate a subgraph with three sample precedents.stitigraph relates to Figure
8 with respect to value rankings and judicial contexts. :

1. Precedent(Crown Court; & Vo, &, &, & =~ &1, & =~ &, & has \, & has v)
2. Precedent(Court of Appeals, ¥ V1, &, 8, & ~ a1, & =~ &, & has\, & hasy)
3. Precedent(House of Lords, ¥ Vo, &, &, & =~ &, & ~ &, & has \, & has s)

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

> Vo, Where the decision concerned two claimsaad a which were in conflict and
bore the valuesand v, respectively. These claims are respectively similar;tarzd

&. The decision is given by the court according to the valu&irapand 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 Hig\rel intermediate concept.

Notice here that we have a series of precedents that all nexyobea and a, made
in different courts and with different value rankings. Irfieet, 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 lgihg the initial prece-
dent. However, only in section 3.5 do we discuss issues oHasteriori. Yet, in Figure
10, we represent with the attack relation the relationshgieen these precedents in
virtue of the judicial hierarchy: a precedent set by the HoofsLords trumps a prece-
dent set by the Court of Appeals, which trumps a precedeiysitte Crown Court.

Along with this representation of precedent, the precedgatks the other relevant
nodes with which it conflicts. First, we consider attacksreiqgdents on value rankings.
In Figure 10, Precedent(Crown Court, ¥ Vs, &, &, & ~ a1, &4 ~ &, & has \u, &
has ) asymetrically attacks the node representing>vv;. Without this attack, the
precedent could not determine the outcome of the currert daeffect, this attack
allows the precedent to impose its value ranking on the jaldéystem. However, if the
precedent is itself attacked, then the attack of the pretestethe value ranking fails
and the precedent does not impose its value ranking, whicth&rwise be chosen by
the court which is deciding the case.

Next, consider the attacks between precedents and cuudinigl 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 thaewe the value rankings be-
tween precedents are different than the current judiciateed, the nodes attack one
another, for the attack is conditioned on the comparatilesrof the courts in the judi-
cial hierarchy. These formally represent the differenete/berpersuasivandbinding
precedents in judicial contexts. We have the followingsitations:

1. Precedent(Crown Court; &> Vo, a3, &4, & =~ &1, & =~ &, & has \, & has v)
attacksandis attacked by, > v, in Crown Court



2. Precedent(Crown Court; \> Vo, &, &, & =~ &, & ~ &, & has \, & has v) is
attacked by, > vy in Court of Appeals

3. Precedent(Court of Appeals, ¥ V1, &, 8, & ~ a1, & =~ &, & has \, & has )
attacksv; > v in Court of Appeals

In [1.], a precedent set in a Crown Courtpsrsuasiveon another Crown Court;
the current case can be decided either according to valkénaof the precedent or
the value ranking of the current court. How a current coudidies which to follow is
(presumably) another “higher” layer of value judgement|[21}, a precedent set in a
Crown Court is not binding or persuasive on a Court of Appedalat is, the current
court is free to decide the case (i.e. decide the value rghkis it sees fit (though this
might be to uphold the precedent). In [3.], a precedent sedt Bourt of Appeals is
binding on a Court of Appeals; the current court must abidexlecision made by
another Court of Appeals, for where such a precedent hdidsgurrent court cannot
decide contrary to the value ranking established in thequtexat. In these examples, we
see that the attacks are determined according to the rolé afourts in the judicial
hierarchy and their relationships.

In general, precedents set in a higher level court asymeoadiiriattack precedents
set in a lower level court. Precedents set in a higher levaft@symmetrically attack
current courts at a lower level. A higher level current cattacks a lower level prece-
dent. Attacks between a precedent set in courts of the samleakethe current court are
sometimes symmetrical (e.g. Crown Court and House of Lolig)sometimes asym-
metrical (Court of Appeals). As such symmetrical attacksegise to two (or more)
preferred extensions, these indicate discretion to foboweject the precedent. We as-
sume some other means to guide the discretion, for exammies sidditional value
ranking in the current court. The logic of the relationshipthat precedents and judi-
cial hierarchy interact to eliminate assertions of valukiags according to the relative
strength of the current court or precedent in the judicietdichy. In light of this, where
there is a precedent, we cannot determine the value ranktilghe effect of the prece-
dentin the court context has been evaluated. Finally, wenasshat where a statement
is not indicated in terms of therecedentelation (e.gCrown Cour), then it is taken to
bear on a current case.

Suppose that we only have the precedent which is set in a C@mwrt (thus there
are no other precedents in the graph). In this precedens, pstified and a is not
justified given the values of the claims and the value rankiiipe court. We assume
that a 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 Caceepts the values of the
precedent (s@; > v in Crown Courtappears in the extension) and spholdsthe
precedent, then the precedent attaeks> v; in Crown Court vo > v; in Court of
Appeals andv, > v; in House of Lordsas well as y > v;. With reference to Figure
8, the current Crown Court defeats all the nodes with Coupdeals and House of
Lords. With reference to Figure 9, the value ranking anddiadlicontext arev; > vs,
vy > Vs in Crown Court Consequentlyg, is justifiedin the preferred extension (among
other elements).
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Fig. 10.Precedent in the Judicial Hierarchy

The case has been appealed to the Court of Appeals, whengo&)pthe value
ranking is > v; relative, and we have assumed that on appeal the valuesiwiscla
are maintained, so,@as u, and claim a has . If the value ranking of the precedent
held, then similar to the precedent case, the decision iuhent case would be that
a is justified. However, the court level and its value rankittigek the precedent from
the Crown Court. Thughe decision is overturned in the current case in the Court of
Appeals so thatais justified

In these two examples, the current court has, in effect, &ehad value ranking to
follow. Consider a different scenario in which the curreotict has no choice to follow
its own value ranking. Suppose the only precedent is Pret@cieurt of Appeals, y >
V1, 8, 8, & ~ a1, & ~ &, & has M, a has ) attacksv; > vy in Court of Appeals,
and the current courtis a Court of Appeals with value ranigng > v,. The claims and
values are: ahas \f, and claim a has . In this scenario, if there were no precedent or
a precedentin line with the value ranking of the current ctema; is justifiedwould



be in the preferred extension. However, the precedent dolelsamd asymmetrically
attacksv; > vs in Court of Appealsind the value ranking;v> v,. Consequently, >
vy in Court of Appealsand the value rankingov> 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 noeiegding with its own value
ranking.

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

3.4 Proof Standards Subgraph

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

For our presentation, we abstract over the relationshipdser proof standards and
burdens of proof (see [13]). While [13] discuss four level$P& 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 stahdasatisfies. We areot
representing that which determines whether a particulmckatisfies a given proof
standard. For example, in tleJ. Simpson murder triga criminal court did not decide
that Simpson murdered his ex-wife Nicole Brown Simpson arditend Ronald Gold-
man in 1994 since the requisite standard of pr8afyond Reasonable Doulitas not
shown to hold between the evidence and the claim. Howeiegn the same evidence
and legal argumentsa civil court decided that Simpson was guilty of their wréulg
deaths; in this case, the requisite weaker standard of fPegffonderance of Evidence
was met to support the claim. In the same vein, we are consggrst whether the
claim meets the requisite proof standard, not how the praoidard is determined. We
refer to the proof standard on a claim as the claigvgential statusHowever, we
presume proof standards can be accommodated to notioxrs as belowf In Figure
11, we indicate the proof standard on a claim such.asith a; has Scintilla a; has
Preponderance of Evidencanda, has Beyond Reasonable Doubt

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

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

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

Under different procedures, different proof standardsiaesl to determine whether
a claim is legally admissible under that procedure: wherdizial proceedings apply

5 We are abstracting over the relationship between supppetiidence and proof standards as
well as the analysis iaFs, which are substantive topics for future research.
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Fig. 11.Proof Standards and Procedural Context

(asin aninformal discussion), S may be sufficient, whilewl proceedings, at least PE
is required, and in criminal proceedings BRD is requiredrifjure 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 conteMthere the evidential status of the claim
is not sufficient with respect to the procedural contextnttiet claim isinadmissible
and so cannot bpustified 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
difference procedural contexts; the inadmissibility nod#ack the node that represents
that the claim is justified. Where this attack fails, the lds admissible. We have
nodes that represent the different proof standards assdaidth the claim. If a claim
has only S, then it is inadmissible under both civil and cniatiprocedures; thus, the
node which represents the claim bearing this proof stardtaed not attack either nodes
for inadmissibility. If an argument has PE, then the nodackl inadmissibility under
a civil procedure in which instance, the claim is admissimeer that procedure and
potentially justified. However, it is not admissible underreminal procedure, so if the
court sits as a criminal court, the argument is inadmisskHiteally, if the argument has
BRD, then it is admissible under either civil or criminal pealures.

Note the asymmetrical relationships between S, PE, and B 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
under civil procedure, but not under criminal procedureldns which has PE islso
compatible with S. On the other hand, if a claim has BRD, itdsm#sible whether
under civil or criminal procedures, which is compatiblelw& and PE.

At this point, we can turn to fixing the procedural contexteThformal procedure
eliminates inadmissibility under both civil and criminaiogedures 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 elimisthe civil procedure. Note
that the contexts attack one another since they are muinatiynpatible.

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, dlzém is (potentially)
justified; if the context is civil and the claim has BRD, thaioh is (potentially) justified
under a civil procedure; if the context is criminal and thguenent has PE, the claim is
not justified since a claim with PE is not admissible underimicral procedure.

3.5 Additional Topics

In this section, we briefly outline how changes in law and tgal principle oflex
posterioriwould be handled.

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

Lex Posteriori Lex Posterioriis the legal principle that, given two (or more) prece-
dents to guide a decision in a current case and which maywigesconflict, the more
recent precedent is preferred to an earlier precedentrimstef our approach, this is
straightforwardly accommodated. We suppose precedentseeaompared in terms of
claims and values, so we are only interested in precedentbich the cases are rel-
evant (similar claims which have the same values as the ucese), but thealue
ranking between the precedents is different (so there isnélicibbetween the prece-
dents); consequently, each precedent would justify argiffeclaim in the current case.
Finally, we introduce an additions#mporalparameter into the precedents such as
02-10-1995meaning that the case was decided on 02-10-1995. Finalgsaume that
temporallylater precedents asymmetrically attach tempora#ylier precedents. Thus,
a more recent precedent eliminates an older precedent.

For instance, suppostrecedent(Crown Court,;v> Vs, by, be, by = a1, by = as,
b; has \, by has \, t =02-10-1995andPrecedent(Crown Courtav> vy, €1, G, €1 &
ai, C; =~ ag, ¢; has v, ¢; has v, t =05-11-1960) Both serve as precedents for a current
case involving aand a; they show opposing value rankings » v, and v > vy, SO
they can be understood to attack one another. However, giretemporal condition,
which representiex posteriorj the precedent dated 05-11-1960 asymmetrically attacks
and defeats (supposing no further attackers) the precddted 02-10-1995.



3.6 An Integrated Graph with Pier v. Postson

In the following, we discuss our hypothetical cd&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 adsakcigith the claims have
been fixed. We evaluate the case with respect to Figure 12hvighia graph (simplified
where possible) which integrates all the subgraphs we hiaeested before.

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

— Precedent(Crown Court; > Vs, &, &y, 83 &~ &, & ~ &, & has i, a; has v)

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 killer is & (the Kkiller is entitled to possess). These decisions arecéged
with values, where @has i 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 > vi. We assume it sets the value ranking to>v v, (suppose
it has a high value on being conservative). Finally, we assthmat 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 passesehaisite proof standard for
a civil procedure (for simplicity the Figure 12 shows on aglsibility for &, which is
similar for a ). Therefore, admissibility does not rule out one or the ottem.

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

— {Crown Court, vi > Vs, & has v, & has\, & has v,
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 AppealkeATdourt of Appeals,
the value rankings could again go either way. However, thertGaf 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 Courtv> Vs, 83, &, 8 ~ &, & ~ &, & has v, a; has y),
Court of Appeals, ¥ > vy, & has v, & has \, & has Preponderance of Evidence,
Context is Civil, @ defeats @ Something defeats aa is justified.}

For one final example, suppose a different hypotheticalqutecceVier v. Poster
which is much likeWier v. Postalexcept that it is decided in a Court of Appeals and
the value ranking is v> 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 nankn 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,réfeped extension is:

— {Precedent(Court of Appeals;\i> Vo, &, &, & ~ &1, & ~ &, & has \, a has
V3), Crown Court, Court of Appeals;v> vo, & has v, & has v,
a; 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 handlingnsatigjudicial context in
argumentation frameworks. Our approach introduces madeptesent concepts of the
legal domain and their relations in a structured argumemiord, so that we are able to
explicitly express decisions for defeat of a claim relatwéhe assembly, values, value
ranking, proof standards, and precedent. The current pajueesses 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.
[25] takes into consideration the judicial hierarchy in nmaka decision on a claim.
However, it is not set in an argumentation framework, buheatssigns 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-kmowroposals on case-
based reasoning ([23] and [24]), cases in the case baseaseprecedents which bear
on a current case. However, there is no representation sbnézg with the judicial
hierarchy as all precedents have equal weight. Thus, datations are not relativised
to the different courts or procedural contexts.

We have illustrated our approach with three examples: dp@ea social change
which show precedence and precedent, and a change in thie ofjwoceedings which
illustrates variable admissibility. In every case, howewe have restricted ourselves
to a single conflict between a pair of arguments. To move to emamplete 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 squelggs who cast their de-
cisions into majority and minority opinions. Recording tiéerent opinions may be
important for later judgements and so are worth recording.N&ve not represented
this distinction as it does not effect decisions in a curage for the problems we
are modeling. In addition, we have not represemgdspecialiswhich is the doctrine
that a law governing a specific subject matter is not oveendoy a law which only
governs general matters. In our representation, this woelan that we would have to
have some sort of “containment” relation between casesrendnee is viewed as a more



specific instance of another. If cases are presumed to swbsthar 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 is the attack relation
between them, if any. We would have two preferred extensieash about a different
“level” of the cases.

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

— Represent a body of case law such as in [9] by merging paati@dnflicts into
cases, and cases into the corpus of decisions.

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

— Consider how an evidential status is determined.

— 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 represgjtidicial context which have
been beyond the reach of representation in AFs. Our approféets great potential
to provide a well-founded representation of argumentsgallease law as well as for
other areas where contextual issues are crucial in detargine status of arguments.

References

1. A. Wyner and T. Bench-Capon, “Modelling judicial context argumentation frame-
works,” in Computational Models of Argument - Proceedings of COMMASZB0Besnard,
S. Doutre, and A. Hunter, eds.), Frontiers in Artificial lifigience and Applications, pp. 417—
428, 10S Press, 2008.

2. P. M. Dung, “On the acceptability of arguments and its Amedntal role in nonmonotonic
reasoning, logic programming and n-person gamasjfficial Intelligence vol. 77, no. 2,
pp. 321-358, 1995.

3. L. Amgoud and C. Cayrol, “On the acceptability of argunsentpreference-based argumen-
tation,” in Proceedings of the 14th Annual Conference on Uncertaintriificial Intelli-
gence (UAI-98)(San Francisco, CA), pp. 1-7, Morgan Kaufmann, 1998.

4. T.J. M. Bench-Capon, “Persuasion in practical argumsirtguvalue-based argumentation
frameworks.,"J. Log. Comput.vol. 13, no. 3, pp. 429-448, 2003.

5. D. Berman and C. Hafner, “Representing teleologicalcstine in case-based legal reason-
ing: the missing link,” inProceedings of the Fourth International Conference on dlati
Intelligence and Lawpp. 50-59, 1993.

6. G. C. Christie,The Notion of an Ideal Audience in Legal ArgumerKluwer Academic
Publishers, 2000.

7. T. Bench-Capon and G. Sartor, “Theory based explanafi@ase law,” inProceedings of
the Eighth International Conference on Al and LaiMew York), pp. 12-21, ACM Press,
2001.

8. T. Bench-Capon, “Representation of case law as an argatiwn framework.,” inLe-
gal Knowledge and Information Systems, Proceedings ofx 2002 (T. Bench-Capon,
A. Daskalopoulu, and R. Winkels, eds.), (Amsterdam), pB-1a2, I0S Press, 2002.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

. T. J. M. Bench-Capon, “Try to see it my way: Modelling pexrsion in legal discourse.,”

Artif. Intell. Law, vol. 11, no. 4, pp. 271-287, 2003.

S. Modgil and T. Bench-Capon, “Integrating object andaxievel value-based argumenta-
tion,” in Computational Models of Argument - Proceedings of COMMAS2@0 Besnard,
S. Doutre, and A. Hunter, eds.), Frontiers in Atrtificial lfigence and Applications, 10S
Press, 2008. To Appear.

P. E. Dunne and T. J. M. Bench-Capon, “Coherence in fingaraent systems Artificial
Intelligence vol. 141, no. 1, pp. 187-203, 2002.

T. Bench-Capon, S. Doutre, and P. E. Dunne, “Audiencegdgaomentation frameworks,”
Atrtificial Intelligence vol. 171, pp. 42-71, 2007.

T. Gordon, H. Prakken, and D. Walton, “The carneades hmfdergument and burden of
proof,” Artificial Intelligence vol. 171, pp. 875-896, 2007.

A. Wyner and T. Bench-Capon, “Argument schemes for legsé-based reasoning,’liegal
Knowledge and Information Systems. JURIX 2087R. Lodder and L. Mommers, eds.),
(Amsterdam), pp. 139-149, 10S Press, 2007.

A. McDowell, “Legal fictions inPierson v. Post Michigan Law Revieywol. 105, pp. 735—
777, 2007.

S. Modgil, “An abstract theory of argumentation thatcanmodates defeasible reasoning
about preferences,” IBCSQARUK. Mellouli, ed.), vol. 4724 ol_ecture Notes in Computer
Sciencepp. 648-659, Springer, 2007.

A. Wyner, T. Bench-Capon, and K. Atkinson, “Three sergeéargument”,” inComputable
Models of the Law: Languages, Dialogues, Games, OntologiesSartor, P. Casanovas,
R. Rubino, and N. Casellas, eds.), LNAI 4884, p. To Appearingpr, May 2008.

A. Ross, “T0-t0,Harvard Law Reviewol. 70, pp. 812-825, 1957.

L. Lindahl, “Deduction and justification in the law. thele of legal terms and concepts,”
Ratio Juris vol. 17, pp. 182—202, 2004.

K. D. Ashley and S. Briininghaus, “A predictive role foteérmediate legal concepts,” in
Legal Knowledge and Information Systems, Proceedingsrof 2003 (D. Bourcier, ed.),
(Amsterdam), pp. 153-162, 10S Press, 2003.

K. Atkinson and T. Bench-Capon, “Legal case-based réagas practical reasoningir-
tificial Intelligence and Lawyvol. 13, pp. 93-131, 2006.

A. Crusel exical SemanticsCambridge University Press, 1986.

K. AshleyModeling Legal Argument: Reasoning with Cases and Hypiathlst Cambridge,
MA: Bradford Books/MIT Press, 1990.

V. Aleven,Teaching case-based argumentation through a model and@ganPhD thesis,
University of Pittsburgh, 1997.

A. Kowalski, “Case-based reasoning and the deep steuefpproach to knowledge repre-
sentation,” inlCAIL '91: Proceedings of the 3rd international confererme Artificial intel-
ligence and law(New York, NY, USA), pp. 21-30, ACM, 1991.



Precedent(Crown Court, vy > vo, ag, ay,
az & a1, a4 X ag,
az has vy, a4 has vy)

Vo > Vi

vy > vy in Crown Court

vy > vy in Court of Appeals

\

L vy > vg in Crown Court
vy > vo in Court of Appeals

vy > vy in House of Lords L J vy > vy in House of Lords

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

a; has va, ag has vy, and vo > vy

aj has vy, ag has vo, and vo > vy

a; has va, as has vi, and vi > vy

‘ a; has vy, ag has vo, and vi > vy

ay is justified ,‘ Something defeats a; ,‘ a; defeats ap
ay defeats a; }q— Something defeats a2+

ap has Scintilla
of Evidence
Informal Procedure

Inadmissible in
Criminal Procedure

ay has Preponderance
of Evidence

Civil Procedure

Inadmissible in Civil

Procedure
Criminal Procedure
ay has Beyond

Reasonable Doubt

Fig. 12.The Subgraphs Connected



