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Abstract. Case-based reasoning in the law is a reasoniagegyr in which
legal conclusions are supported by decisions madaidges. If the case at
hand is analogous to a settled case, then by aldigihority one can argue that
the settled case should be followed. Case-basesbniery is a topic where
ontology meets logic since one's conception of sasetermines one’s
conception of reasoning with cases. In the papes $hown how reasoning
with cases can be modelled by comparing the coorefipg dialectical
arguments. A unique characteristic thereby is th@i@t recognition that it is
in principle contingent which case features arevaht for case comparison.
This contigency gives rise to some typical reaspmatterns. The present work
is compared to other existing approaches to reagdny case comparison, and
some work on legal ontologies is briefly discusssghrding the role attributed
to cases.

1 Introduction

Case-based reasoning is a common type of argurimniatthe law, in which legal
conclusions are supported with decided cases.nfesdecided case is sufficiently
similar to the case at hand, then under the decwirstare decisisone should not
depart from that decision, and the same conclustionld hold.

The principle of stare decisis holds that in ssftlihew cases judges tend to
adhere to prior decisions, in the sense that ongeestion of law is decided, the
decision is normally not departed from afterwartisere are a number of reasons to
adhere to earlier decisions. First, courts arendftemally bound by decisions made
by courts higher up in the hierarchy and by theinalecisions (cf. Cross 1977, pp.
103f.). Second, a departure from settled casesdaake judicial decisions uncertain
and unpredictable, so that one could never be aboait the status of one’s legal
claims in court. Third, it is fair and just to tteal individuals equally under the law,
and to make no difference between people in simitses. Fourth, adhering to
decisions turns out to be an economic and effigieattice (Bankowski 1997, p. 490).



Different methods to adhere to decisions have listribed in the literature
(Llewellyn 1960, pp. 77-84), and two of them wik kliscussed nextule extraction
andcase comparisan

In the first method the reasons underlying the kasion are isolated, the reasons
and conclusion are generalised (or ‘universalisefd’Hage 1997, p. 47; MacCormick
1987, pp. 162f.) into a rule that can explain thecome. This mechanism is called the
‘rule extraction method’ for short.

The second method of adhering to a decision isslBigaing the corresponding
legal conclusion to the new case as an authortakample (cf. Ashley 1990, pp. 11-
12; Aleven 1997, pp. 58; Oliphant 1928, pp. 144f)he decided case is ‘sufficiently
similar’ to the case at hand, then one can arguaniajogy and judicial authority that
the decided case should be followed and that thee skecision should be taken once
more.

The methods of rule extraction and case comparisan be presented
schematically as a list of reasoning steps, asigaré 1. The figure illustrates that
there are strong relations between both methodghénsense that they involve
comparable reasoning steps.

Rule extraction method Case comparison method

(1) Extracting rules from decidedl) Selecting relevant case facts

cases

(2) Establishing an analogy between
(2) Showing that rule conditions are cases
satisfied

(3a) Applying (3b) Pointing | (3a) Following (3b)

extracted rules out exceptionsto | decided cases inDistinguishing

to the case at extracted rules the case at handdecided cases

hand from the case at

hand

Figure 1: the methods of rule extraction and caseotnparison

Our discussion of the two methods to adhere tositews show that case-based
reasoning is a topic where ontology meets logice Tlo methods correspond to
different ontological conceptions of cases thatedrine different logical analyses of
reasoning. When cases are considered as autharitaturces of rules (as in the rule
extraction method), reasoning with cases only diffeom rule-based reasoning in the
phase of rule extraction. After that phase, theaexed rules are applied, just like
other rules. From an ontological point of view, tinée extraction method treats cases
basically as sets of rules. In the method of caseparison, cases are considered
differently, namely as authoritative sources ofuangnts and decisions. Cases are
treated as wholes during all phases of reasoningpl@pically, the case comparison
method views cases basically as sets of argumedtdecisions.



In the present paper, we have chosen the case dsmpanethod as the basis for
modelling case-based reasoning. The model is irdllynpresented. Roth (2003)
gives further details and a formal elaboration.

2 Dialectical arguments

To arrive at a systematic analysis of cases, itosvenient to have a graphical
representation of the argumentation in the caseshi end tree-like structures are
introduced, calleddialectical argumentscf. Verheij’'s (2000; 2001; 2003) naive
dialectical arguments and Loui's (1997) and Loud ddorman’s (1995, p. 164)

records of disputation. Dialectical arguments ceinsif statements that support or
attack other statements, the support and attaakiors being represented by arrows.
Here is a simplified example for the domain of Dudismissal law.

Dismissal-Can-Be-Voided (6:682 BW)

]

Always-Behaved-Good-
Employee (6:611 BW)

]

Always-Arrived-On-Time

At the top of this figure one finds the legal carsibn that the dismissal can be
voided, to which a judge can decide on the basiariifle 6:682 of the Dutch Civil
Code (art. 6:682 BW). The statement in the middl¢hat the dismissed person has
always behaved like a good employee, a generabatiin for employees that is
codified in article 6:611 of the Dutch Civil Codar{(, 6:611 BW). An arrow upwards
indicates that the conclusion that the dismissal loa voided is supported by the
statement that the dismissed person has alwayséehi&ke a good employee. This
statement is in turn supported by the statementttiaemployee always arrived on
time for work.

Conclusions cannot only be supported, but theybeaattacked as well. Attacks are
represented by arrows ending in a solid squard¢hdnfollowing figure one finds an
example of this.



Dismissal-Can-Be-Voided (6:682 BW),

<

Always-Behaved-Goor Pressing-Ground-For-
Employee (6:611 BW) Dismissal (6:678 BW)

Here the conclusion that the dismissal can be wbideattacked by the statement
that there is a pressing ground for dismissal abogrto article 6:678 of the Dutch
Civil Code (art. 6:678 BW).

It is a key feature of the present approach thediritalso be supported and attacked
that a statement supports a conclusion (cf. Toudmivarrants, 1958, pp. 98f.), or
attacks it (Hage 1997, p. 166; Verheij 1996, p-201; Pollock 1995, pp. 41 and
86; Pollock 1987, p. 485).

A step forward to deal with this is to treat itaastatement itself that the conclusion
is supported or attacked (cf. Verheij€/.0¢G, 2000, pp. 5f.1; 2003; see also Verheij
1999, pp. 45f.). Accordingly, one can represenabyarrow pointing at another arrow
that it is supported or attacked that a statemamparts or attacks a conclusion. This
gives rise to a kind of entanglement of dialect&ajuments (Roth 2001, pp. 31-33).
An example is in the following figure.

Pressing-Ground-F¢
Dismissal (6:678 BW)

Acted-In-Self
¢ defence (41 Sr)

Serious-Act-Of-Violence

At the top of this figure one finds the conclustbat there is a pressing ground for
dismissal according to article 6:678 of the DutcivilCCode. The conclusion is
supported by the statement that the employee cdeun#t serious act of violence.
However, it is attacked that having committed aoser act of violence supports that
there is a pressing ground for dismissal. The lattgcstatement is that the employee
acted in self-defence, which is a general groundsiffication according to article 41
of the Dutch Penal Code (art. 41 Sr). As a resultthe sole ground that the employee
committed a serious act of violence, the conclusiors not follow that there is a
pressing ground for dismissal.

It can also be supported that a statement supporettacks a conclusion. An
example is in the following figure.



Pressing-Ground-Fc
Dismissal (6:678 BW)

Act-Directed-Against- * Acted-In-Self
Employer (6:678 BW) defence (41 Sr)

Serious-Act-Of-Violence

Here the statement is made that the violent actdivasted against the employer.
This statement supports that having committed m$g®iact of violence supports that
there is a pressing ground for dismissal, in acaoecd with article 6:678 of the Dutch
Civil Code (art. 6:678 BW).

Dialectical arguments will be used as a convenijgaphical representation of the
argumentation in cases, but the question whichlasimns follow is not answered by
interpreting dialectical arguments regarding ttetust of the statements involved (cf.
Verheij's dialectical interpretations, 2000, 2003).

3 Modelling case-based reasoning by case comparis

In this section reasoning by case comparison iseflextl as a variant of reasoning a
fortiori that involves dialectical arguments. Thalewant case features appearing in
these dialectical arguments are given by what Ieda comparison basis. It is
explained under which conditions a — possibly cfititory — set of settled cases can
help decide a problem case.

3.1. Case comparison

It is the purpose of case comparison to determihether a settled case can be
followed in a problem case. Intuitively one cantaily follow a settled case where, if
there is at least as much support for the conalusiahe problem case. Then, by a
kind of reasoning a fortiori, the conclusion shobtdd again.

The support for a conclusion is determined by tlaedtical argument for it. In
this connection we will use the terdialectical supportfor a conclusion. Case
comparison will come down to comparing dialectiGaguments regarding the
dialectical support for their conclusion.

In the following a number of examples of increasiognplexity are given.



Settled cas Problem casi

c: Dismissal-Can-Be-Voided
a: Always-Behaved-Good-Employee

c+ c
b: Serious-Act-Of-Violence
d: Working-Atmosphere-Not-Affected
a b a b

?
d

In this figure there is a settled case on thewdiere the conclusiorc was drawn
that a person’s dismissal could be voided, as atdat by the plus sign. On the right
there is a problem case where this conclusion issue, as indicated by the question
mark.

In both cases the conclusiar) {hat the dismissal can be voided is supportethéy
statement(a) that the person has always behaved like a goodlogee. The
conclusionc is attacked by the statemeli) that the employee committed a serious
act of violence. In the problem case the conclusiois also supported by the
statementd) that the working atmosphere has not been affdnyatie dismissal. As a
result, there is more dialectical support tom the problem case, so that it should
follow there as well.

Another example is in the following figure.

Settled cas Problem cast
c: Dismissal-Can-Be-Voided
a: Always-Behaved-Good-Employee c+ c?
b: Serious-Act-Of-Violence
d: Working-Atmosphere-Not-Affected
e Criminal-Record
a b a b
€ d

In the settled case the conclusionis attacked by the statemerd) (that the
employee has a criminal record. Together with tifferénced already discussed, this
means that there is more dialectical supportcfiorthe problem case. As a result, the
conclusion €) that the dismissal can be voided holds again.

Dialectical arguments can have a more complex tstreic An example is in the
following figure.

c: Dismissal-Can-Be-Voided Settled cas Problem cas:

a: Always-Behaved-Good-Employee
f: Always-Arrived-On-Time c+ c?

g: Once-Insulted-Superior

h: Always-Dressed-Properly / /

b: Serious-Act-Of-Violence

d: Working-Atmosphere-Not-Affected a b a d b

e Criminal-Record / \e / T
g f h




In this situation there is more dialectical supdort the statemerd in the problem
case. In accordance with this, there is more diakdcsupport for conclusion in the
problem case than in the settled case, so thataihelusion can follow in the problem
case as well. Note that for concluding to the omtedhat there is more dialectical
support forcin the problem case, it does not matter how thdlicowith regard to the
intermediatea is to be resolved.

It can itself be supported or attacked that ondestant supports or attacks
another. An example is in the following figure.

c: Dismissal-Can-Be-Voided Settled cas Problem cas:

a: Always-Behaved-Good-Employee
f: Always-Arrived-On-Time

c+ c? I
g: Once-Insulted-Superior
h: Always-Dressed-Properly / >\ 4
b: Serious-Act-Of-Violence
a b a b

k: Act-Directed-Against-Superior

I: Agitated-Atmosphere e k k
d: Working-Atmosphere-Not-Affected / / T
e Criminal-Record

f g f h

In this situation there is less dialectical supgortthe statement thétattacksc in
the problem case, due to the attack by the statefh)ehat the violent act took place
in an agitated atmosphere. As a consequence, thielepr case provides more
dialectical support for conclusionthan the settled case, so that the conclusion can
follow in the problem case as well. Note that foncluding to this result it is not
necessary to resolve the conflict with regard todttack byb.

3.2. The comparison basis

When comparing dialectical arguments one findsedifit types of statement. The
conclusion at the top of these dialectical arguséands to be the statement of an
abstract legal state of affairs. At the bottom loé targuments one normally finds
statements of non-legal and concrete facts.

Not all these states of affairs are relevant ferphrpose of case comparison. The
mere fact that John smashed a window, for exansple be irrelevant for the purpose
of comparing his case with another case wherelilalior damage is an issue. At this
point a distinction is therefore postulated betweelevant and irrelevant states of
affairs. From this point onwards all statementsresponding to relevant states of
affairs will be calledactors to stress their role in case comparion.

In general it is disputable which statements acéofa and which are not. In other
words, in the law it depends on a contingent cheitéch factors are taken into
account when comparing cases. Among other thingsctioice will depend on the
legal domain under consideration, such as dismissiahde secret law.

1 Cf. the ‘factors’ in HYPO and CATO (cf. Ashley 1®9p. 37-38).



Some factors have the intuitive property that whagtports them can be ignored
for the purpose of case comparison, and that for plurpose all that matters is
whether or not they can be derived. By definitibase factors form a set called the
comparison basjsand the factors in this set are calbedic?

In the figure below the comparison basis is vigegaliby drawing a line of division
through the dialectical arguments. Statements allowdine correspond to relevant
states of affairs that have to be considered ferpilrpose of case comparison, while
states of affairs below the line can be ignoredhdf comparison basis is chosen as in
the figure, then the two cases are comparable degatheir dialectical support for
the conclusiorfc) that the dismissal can be voided.

c: Dismissal-Can-Be-Voided

c c
a Always-Behaved-Good-Employee
f: Always-Arrived-On-Time / T / T
g: Once-Insulted-Superior
h: Aways-Dressed-Propery | ___a_ ___d b ~___~a ___d b

b: Serious-Act-Of-Violence
d: Working-Atmosphere-Not-Affected /

f g h g

The following figure shows a different choice féretcomparison basis in the same
situation, according to which the supporting fastband h are relevant as well. In
other words, it makes a difference now whether éhwloyee was always dressed
properly, or always arrived on time. As a resilile two cases are now not comparable
regarding the dialectical support for the conclosio

c: Dismissal-Can-Be-Voided

a Always-Behaved-Good-Employee

f: Always-Arrived-On-Time / T / T

g: Once-Insulted-Superior
h: Always-Dressed-Properly

b: Serious-Act-Of-Violence
d: Working-Atmosphere-Not-Affected

~
~

~ -7 S~< -

These figures show that the comparison outcomesndepn the particular division
made between factors and non-factors. They alsmtifite the point that it is
disputable which statements will count as basitofac

2 Cf. the ‘base-level factors’ in CATO (Aleven 199@. 23 and 47).



3.3. The entangled factor hierarchy

Let us consider all factors that follow from thengmarison. Together these factors
make up a representation of the argumentation ipgntgto some domain of law: an

ontology for the domain under consideration. Anregke of such a representation is
depicted in the figure below.

Entangled factor hierarchy (part)

Dismissal-Can-Be-Voided
P -
Highly-
Esteemed F_orge(-
Diploma-Very- Diploma
imi Relevant
: Criminal-
Warning-In- Record
Advance
Working-Atmospher-
i Not-Affected
Considerabl- Slllbtstanttk
Damage nterests

< House-Mortgaged

Children-To-University

Wife-Good-Income

Family-To-Maintain

The representation thus obtained is similar to the so-calladtdF Hierarchy’
employed by CATO (Aleven 1997, pp. 44-45) as a case-indepekdemwledge
structure. However, in contrast with CATO the present appredsd allows for
supporting and attacking statements of support or attackhwhiwhy the present
structure is called aentangled factor hierarch§Roth 2001, pp. 31-33)

3.4. Which settled cases are relevant?

It is shown next how one can compare a number of cases regtréingialectical
support for some conclusion, and use the comparison to #edesettled cases that
are relevant to resolve a given problem case.

The settled cases are ordered regarding their dialectical suppach h
represented graphically by placing the cases as dots on a line.



increasing support

> Settled Settled
Casel Case?2
- - + + + +

o—o6—=© © © @ CTuu

ProblemCase:

In this figure the small circles represent setttebes. The conclusion of each
settled case is indicated by a plus or a minus sigmding for a conclusion (sayor
its opposite conclusion—), respectively. From left to right there is incsem
dialectical support for the conclusiag).(

ProblemCaselis a problem case which has two positively decickesks on its left,
represented by solid small circles. These are pesis for their conclusionc),
becauseProblemCaselprovides more dialectical support for the conduosiSince
there are no precedents for the opposite conclugida clear thatProblemCasel
should be decided positively as well.

In exceptional situations a judge may decide a eag®ut taking recourse to the
stare decisis principle. A reason for this could foe instance, that a judge wants to
take into account a changing view on the law. Wiat¢he reasons to depart from
stare decisis, if it is done the set of precedeatsbecome contradictory, and then it
can become problematic to draw conclusions in grobtases. An example is in the
following figure.

increasing support

— > Settled Settled
Case2 Casel
- - - - + - + + +

S © © S @ T @ © ©—©

ProblemCase:

Obviously SettledCaselis now to the right oSettledCase2 As a result, the two
decisions are contradictory, in the sense that#ise with more support was decided
negatively, while in the case with less supportoaifive conclusion was drawn. In
other words, for whatever reason, at least onéede cases must have been decided
against the principle of stare decisis.

Now consideProblemCase3 which is positioned between these two settlegésas
Obviously,SettledCaselis a precedent for the opposite conclusien) (with respect
to ProblemCase3 while SettledCaseds a precedent for the conclusion itself. (As
a result, the precedents cannot both be followee. he



This example shows that if precedents have beeidatbén a contradictory way
and against the principle of stare decisis, thenesimnes no conclusion follows from
them in a problem case.

4 Applications

The ideas presented in the foregoing can be appbedrrive at an account of
interesting reasoning patterns in case comparisas.possible to accommodate the
well-known analogising and distinguishing moves Hiag 1990, pp. 25f.; Aleven
1997, pp. 58f.; Roth 2003, pp. 86). A number ofuangnts on the importance of
distinctions and similarities can also be capturezl, downplaying and emphasising
(cf. Aleven 1997, pp. 62f.). As an example of thigdr kind, consider the situation of
the following figure. Here a settled case is cifed the conclusiond) that the
dismissal can be voided.

Settled cas Problem casi

c: Dismissal-Can-Be-Voided
a Always-Behaved-Good-Employee|

ct c7
f: Always-Arrived-On-Time
h: Always-Dressed-Properly /T\ /T\
b: Serious-Act-Of-Violence
a d b a d b

k: Punched-In-Face

d: Highly-Esteemed / T T T

f k h k

Suppose that the settled case is distinguished fnenproblem case by pointing out
the significant distinctionf) that the employee always arrived on time.

Downplaying with an abstract interpretation thatassignificant similarity

This way of downplaying is done by replacing a iditton with an abstract
interpretation of it. Then the cases are companmedterms of this abstract
interpretation, which then is a significant simiar See the following figure.



c: Dismissal-Can-Be-Voided

a Always-Behaved-Good-Employee Settled cas Problem cas
f: Always-Arrived-On-Time
h: Always-Dressed-Properly c+ Cr

b: Serious-Act-Of-Violence
k Punched-In-Face

d: Highly-Esteemed

_a. d b _a_ d b
2 ,/”7 \\\ T 2 ,,f”/ T \\\ T
\ \
\ \
0 \ 0 L
1 ___f_______________\\_ _____ K -— 1 ___________h_______\\_ _______

In this figure there are two comparison bases. Gnmdicated with a straight
dashed line at level 1, a second is representeddoyved dashed line at level 2.

The figure shows that if the comparison basis\atllé is chosen, then the factdy (
that the dismissed employee always arrived on tsre significant distinction. The
distinction applies to the settled case and nahéoproblem case, and it supports the
more abstract factoas) that the person always behaved like a good eraploy

The comparison can also be done in terms of thig mbstract factor, which comes
down to choosing another comparison basis. Thisrebcomparison basis differs
from the first in that the original factdris replaced with its abstract interpretatan
In the figure this second comparison basis is amtéid by the curved dashed line at
level 2.

Relative to this second comparison basis the fdcterno significant distinction
because it is not a factor. Its abstract interpigiaa is a basic factor that applies to
both cases. As a result, relative to the secondpadson basis the facta is a
significant similarity between the cases.

Emphasising with an abstract interpretation thaaisignificant distinction
Emphasising a distinction also involves an abstiatetrpretation of the distinction.
The difference is, though, that here the abstratérpretation is a significant
distinction and not a significant similarity. Sée following figure.

c: Dismissal-Can-Be-Voided
a: Always-Behaved-Good-Employee
f: Always-Arrived-On-Time Settled cas Problem cas:
g: Once-Insulted-Superior
h: Always-Dressed-Properly oF c’
b: Serious-Act-Of-Violence
k: Punched-In-Face / \ /T\
d: Highly-Esteemed
a_ d b _a_ d b
T T
\ \
\ AY
1 \ ) \
f h \ k g \ k



Again the focus is on the distinctiénThe original distinctiori is replaced with its
abstract interpretatios, and again this yields another comparison basevat 2.

This abstract interpretatianis a basic factor that applies to the settled baseot
to the problem case. As a result, relative to #emsd comparison basis the facids
a significant distinction between the cases.

These examples show how distinctions can be doweglar emphasised. In a similar
way one can downplay or emphasise significant anitiés (Roth 2003, pp. 95f.).

5 Related research

In Section 5.1 we discuss research that specifif@tluses on case-based reasoning in
the law. Section 5.2 addresses research on letbgies.

5.1. Case-based reasoning

The HYPO system represents one of the most impoctamtributions to case-based
reasoning in the field of Artificial Intelligencend Law. HYPO is an implemented
model of case-based reasoning that can generditicearguments with cases on the
basis of expert background knowledge on suppoing attacking factors (p. 26).
The background knowledge used for generating argtsrie represented by tagging
factors with a plus or a minus sign if they suppartonclusion or its opposite,
respectively.

In HYPO it is not disputable whether or not a éacfupports some conclusion or
its opposite, however. Recall that in approach t&tbm this paper, in contrast, it can
be supported or attacked that one statement sugpport attacks another
(entanglement).

The CATO program (Aleven 1997; Aleven 1996; Alevamd Ashley 1997) uses a
model of case-based argumentation in an instruaitieetting, to teach students basic
skills of arguing with cases.

The CATO model of case-based reasoning relies Bactor Hierarchy, a body of
case-independent background knowledge about howrdlawant factors in some
domain relate to each other. Among other things Rhetor Hierarchy is used to
reason about the significance of distinctions betwecases (downplaying and
emphasizing). To produce such arguments CATO dan abstract interpretations of
with the help of the links encoded in its Factoetdrchy, thereby guided by special
strategic heuristics. As shown previously, such maaying and emphasising
arguments can also be accommodated in the prgsgrdeach. There presently are no
heuristics to guide a strategic choice among sépessible ways of downplaying or
emphasising, however.

Another difference with the present approach ig tinaCATO it cannot be
supported or attacked that a factor supports algsina or its opposite.



Prakken and Sartor (1998) deal with case-basednmasas a kind of dialectical
argumentation. Cases are represented by collectibngles from which arguments
can be constructed (p. 256). The conflict resolvp@ential of settled cases is
exploited by interpreting them as sources of pifariformation on conflicting rules
(p. 256).

In Prakken and Sartor's system the focus is onogiwhg and distinguishing as
ways of reasoning with cases. These two ways aforéag are treated as a kind of
premise introduction (p. 261) or theory construtti@ef. Prakken 2000, pp. 51f).
They involve the introduction of new rules on tlasis of rules of settled cases.

This way of reasoning with cases differs from thespnt approach in that a
suitable comparison outcome must be establishedrded settled case can be
followed. There must be at least as much dialdctiopport for a conclusion in the
problem case, and only then can one draw the csioclu

Prakken and Sartor want to deal with case comparisoterms of HYPO's
criterion of on pointness (p. 267). Due to probleimsconnection with derivable
factors, however, they choose not to define corsparioutcomes in terms of on
pointness (p. 270). Instead they simply assumestirae criterion for on pointness has
already been agreed upon, as part of the premisas\fhich the debate starts (pp.
270-271).

This is in contrast with the present approach, wh#re outcomes of case
comparison are defined in terms of the level ofediical support for a conclusion.

A final difference with the present approach ist ttee set of factors relevant for
case comparison is not introduced explicitly toramkledge the contingency of this
set.

Bench-Capon and Sartor (2001) have proposed amagpin which reasoning with
cases is treated as the construction and use aig¢ke

In their model, theories are intended to explaicidid cases in terms of the values
promoted by the legal system as a whole, and tp peddict the outcomes of new
cases. Briefly, decisions are interpreted as ecieldar rule priorities, which are in
turn interpreted in terms of priorities between tladues upheld by the rules. These
value priorities can then be used to derive new priorities that can help decide
problem cases.

Bench-Capon and Sartor's model does not recognigkcitly that in the law it
depends on a contingent choice which factors degaet for case comparison.

Hage gives an account of case-based reasoning asoRdéBased Logic (Hage
1997, Chapters IV and V; Verheij 1996, Chapters@ 3). Reason-Based Logic is a
logical system which involves the use of rules aridciples in legal reasoning, and
which allows for exceptions to rules or principlesthe effect that conclusions cease
to hold (Hage 1997, pp. 137-138, 141-143 and 180-15

In Hage's reason-based account of case-based megsoase comparison is done
in terms of the reasons for or against the dispategtiusion. In other words, Hage's
account only captures one-step arguments.



Another important difference between Hage's accauntt the present one is that
while entanglement of factors can in principle lagtared in Hage's Reason-Based
Logic, it does not play a role in his account cdeeaomparison.

Two ways of categorising approaches to case-basasbning are illustrated next.
First, one can distinguish the approaches by thagdeof employing cases that they
focus on: the rule extraction or case comparisothote Second, one can categorise
approaches by their relative emphasis on the legaiclusions that follow by
comparison with settled cases, or the reasonirgrpatalong which they follow.

An example of a categorisation along these digtinstis in the following figure.

Positioning approaches to case-based reasoning

Rule Case
Extraction Comparison
Conclusions
Hage’s reasc-
based account
Prakken & Sartor"
dialogue game
present
Benct-Capon & Sartor’s approach
theories and values
Ashley’s Aleven's
_ HYPO CATO
Reasoning
Patterns

5.2 Cases in legal ontologies

There exists a lively research community dealinthwhe topic of legal ontologies
from an artificial intelligence perspective (cf.ge Visser & Winkels 1997, Winkels,
Van Engers & Bench-Capon 20(F1\e briefly discuss work on legal ontologies and

3 A useful web site for pointers to research coniogriegal ontologies is the home page of
Radboud Winkels (http://www.lri.jur.uva.nl/~winkéls



address the question how cases are treated. lédsiralicated whether the work is
closer to the rule extraction method or to the caseparison method.

Valente (1995) has presented a functional ontolafgthe law. Valente’s functional
perspective on the law is reflected in the categorof legal knowledge he
distinguishes: normative knowledge, world knowledgesponsibility knowledge,
reactive knowledge, meta-legal knowledge and aredhowledge. Valente does not
directly address case-based reasoning (althouglyives a critical appraisal of
different approaches in the field of artificial éfitgence and law, including the case-
based approach; p.12f.). He explicitly moves awaynfrule-based, case-based and
logical approaches to artificial intelligence aravl(p. 7f.), and uses a modelling
approach instead. This makes it hard to determihetiver modelling case-based
reasoning using his approach would be closer ®eaxtraction or to case comparison.

Valente defines cases (as sets of propositior] pand as descriptions of states
of affairs in the world, p. 125), but his casesrespnt individual behaviour to which
legal norms are applied. They do not representethal decisions that are central in
case-based reasoning. Knowledge about legal desisimuld in his ontology fall
under different categories of knowledge. Decidesesaare for instance sources for
legal rules, classificatory rules and conflict deson. Knowledge about the legal
rules extracted from cases would fall under norveatknowledge, classificatory
knowledge is world knowledge and conflict resolatitnowledge is meta-legal
knowledge.

Van Kralingen (1995) and Visser (1995) have dewetbp frame-based conceptual
model of the law. They distinguish three typesrafifes: norm frames, act frames and
concept frames. Their approach is explicitly sexutiented. For instance, their prime
example is a model of the Dutch Unemployment Bémnéfct. As a result, the role of
decided cases is hardly addressed. In their ontplease-based reasoning would have
to be dealt with using the rule-extraction methgdniiodelling the rules extracted
from cases in the form of norm frames.

Hage and Verheij (1999) have described the law @mamic interconnected system
of states of affairs. They use three primitiveatest of affairs, events and rules. The
primitives are used to analyse legal topics sucltlassification, rights, proof and
validity. Their perspective on the law is rule-bdisalthough Hage and Verheij also
discuss principles and goals. In their approacke-dmsed reasoning would have to be
addressed using the rule-extraction method.

Mommers (2002) has built a knowledge-based ontolofjyhe legal domain. He
distinguishes entities (e.g., legal norms and @@, ontological status layers (e.g.,
existence, validity and recognition), epistemicemol(e.g., reasons and defeaters),
relations (e.g., causation, counting as), acts, (applying rules and making decisions)
and facts (e.g., brute facts and institutionaldadlommers recognizes the place of
legal decisions (as legal entities) and of makiegiglons (as acts) in his ontology. He
also specifies types of beliefs, with respect &irthontent (e.g., beliefs based on case
law) and origination (e.g., beliefs resulting franterpretation). Mommers does not



explicitly address case-based reasoning. As atresuils indeterminate whether
applying his ontology would lead to a rule extrantbr to a case comparison method
towards case-based reasoning.

From the sample of artificial intelligence researmh legal ontologies discussed
above, it appears that ontological issues concgrogses and case-based reasoning
have as yet not been fully addressed in the aiifictelligence community.

6 Conclusion

The present paper has shown how case comparisobecarsed as the basis for
modelling case-based reasoning. In the model pespbsre (and further elaborated
by Roth, 2003), cases are compared in terms dlitiiectical arguments expressed in
them. The distinction between rule-extraction amgec comparison in case-based
reasoning leads to different conceptions of caseb thus to different ways of
modelling reasoning with them. The distinction Haeen used to discuss related
research on case-based reasoning. A discussioesefinch on legal ontologies has
shown that cases and case-based reasoning haweedepaatively little attention in
such research.
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