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Abstract: In this paper we distinguish threelogicd reconstructions of
reasoning by analogy in the law. The distinction ketween these logicd
formsis suppated by our view onlegal rules, goals and grinciples, and
the relation ketween them. First, we present this view onlegal rules and
legal goals and rinciples. Second, we describe reasoning by analogy in
terms of this view by means of examples. Finally, we show how these
examples can be formally reconstructed in the logicd formali sm of
Reason-Based Logic.
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I ntroduction

This paper deds with reasoning by analogy in the law. We ae, howvever, nd interested in the
predse nature of analogy; in particular we do not consider when cases $oud be mnsidered
sufficiently simil ar to justify reasoning by analogy.! Instead, we ded with the logical
reconstruction of reasoning by anal ogy.

We onsider cases of reasoning by analogy in which alegal rule does nat apply diredly,
becaise its condtions are nat (completely) satisfied, and d stinguish threeforms of reasoning
by analogy:

» Applicaion d genera goals and ginciplesthat underlie the original legal rule that does
not apply itself;

* Applicaion d aspedfic principle the use of which isjustified by more general goals and
principles, which in their turn unckrlie the original legal rule that does not apply;

* Applicaion d theorigina rule, but with a'non-standard’ justification d the gplicaion o
therule, based on,for instance, a principle.

In our view, thereisno reed to take the standpdnt that only one of these forms tell s what

real reasoning by analogy is. Moreover, we do nd pretend that all arguments of one of these

forms are cases of reasoning by analogy. Our only claim is that many examples of reasoning

by analogy can be analyzed by means of these three agument forms.

To ill ustrate the diff erences between the forms, we will use one example, that is given
threedifferent logicd reconstructions motivated by the threeforms of reasoning by anal ogy.

In the next sedion we @nsider the relations between legal rules onthe one hand, and legal
goals and principles onthe other hand. These relations suppat our view on reasoning by
analogy. A discusson d the threeforms of reasoning by analogy foll ows. Then we give an
overview of Reason-Based Logic, alogica formalism that can ded with rules and reasons.2
We sketch how the forms of reasoning by analogy can be formally reconstructed in Reason-
Based Logic. The paper ends with a summary of the conclusions and some final remarks.

1This question is dealt with in, amongst others, Ashley 1990, Y oshino et al. 1993, and Tiscornia 1994.
2The theory of rules and reasons that underlies RBL is described in (Hage and VVerheij 1994a).



Legal rulesand legal principles

Apparently two types of legal reasoning can be distinguished:3
e The gplicaion d lega rules.

If thereisalegal rule the condtions of which are satisfied, the ruleis applied andits

conclusionis derived.4 The gplication d alegal rule seemsto lead recessarily to its

conclusion.
+ The gplication d legal goalsand pinciples.®
If thereisnolegal rulethat appliesto a case, there can be alegal principle that leadsto a
reasonfor a mnclusion. The gplicaion o alega principle does not seemto lead diredly
toitsconclusion. A conclusionfoll ows only from all relevant reasons generated by
applying principles.
These sean to be two fundamentall y diff erent types of reasoning. The diff erence ppeas
most explicitly in the cae of a cnflict:

In case of conflicting legal rules, that is rules with incompatible anclusions that apply to
asingle cae, the result will be a ontradiction. To avoid such contradictions, the law knows
several types of conflict rules: explicit priority clauses for pairs of rules, or for classes of
rules, and implicit general rules guch as Lex Superior, Lex Posterior, and Lex Spedalis.
Idedly these @nflict rules make that only one of two incompatible rules acually applies, and
in that way prevent the inconsistency from occurring.

In case of colliding legal principlesSi.e., if there aelegal principles with incompatible
conclusions that apply to asingle cae, nosuch problems occur. The goplicaion d colliding
principles only leads to reasons that plead for incompatible mnclusions, so nocontradiction
isinvolved. In such cases, a olli sion can involve several distinct reasons, some of which
plea for a mnclusion, ahers against it. The relative weight of the reasons pro and the
reasons con determines the final conclusion.

In ou opinion, the diff erence between reasoning with legal rules and with legal principles
isnot so fundamental as might seem at first sight, andis rather a matter of degree’ Both
applicaion o legal rules and application d legal principles can be described as the
generation d reasons. Both legal rules and legal principles, if they apply, generate reasons for
their conclusions. The diff erence between legal rules and legal principlesisthat alegal rule,
if it isapplied, na only generates reasons for its conclusion, bu also ressons against the
application d other rules or principles. We cal these latter reasons exclusionary reasons.8 In

3The oppdgasition d the two types of reasoning as described here, can be foundin Dworkin 1978 pp. 24f.

4 There can be complicaions: sometimes aruleisnot applied, even though its condtions are satisfied, or aruleis
applied, even though its conditions are nat satisfied.

3 In this conredion, legally recognized goals, including palicies, and values logicdly play the samerole & legal
principles. Cf. also Dworkin 1978 p. 22. Where we discussprinciples, we implicitly also refer to these goals.

6 In the cae of principles and reasons, we spedk of collisions, rather than of conflicts, or contradictions. Colli ding
principles and reasons contribute together to the anclusion that will be drawn. It is not amatter of choice between
incompatibles.

7 Cf. the aiticism by Alexy on Dworkin’s acourt of the diff erence between legal rules and legal principles (Alexy
1979. Cf. dso Soeteman 1991

8¢ RaZ stheory about exclusionary reasons and their relation to mandatory norms. (Raz1975 pp. 49. and 85.)
Although we aopt the RaZz sterm, our acaourt of exclusionary reasons differs omewhat from Raz s. According to
Raz, exclusionary reasons are reasons not to ad on aher reasons, whilein ou view they are reasons not to apply
rules or principles, with the dfed that other reasons are not even constituted.



thisview, bath legal rulesandlegal principles only generate reasons, and do no lead diredly
to their conclusions.

We ill ustrate this by considering alegal rule & the result of adecision of the legislator,
taking into acaurt several fadors based on, p@sbly colliding, legal principles. We say that
these legal principles underlie the legal rule. Moreover, the legal rule replaces the underlying
legal principles (figure 1). This means that, if the legal rule goplies, its underlying principles
shoud na apply. Therefore, if arule gplies, it does not only generate areasonfor its
conclusion, bu aso exclusionary reasons that exclude the gplicability of its underlying legal
principles. In figure 1, the dashed boxes mean that the principles do nd apply, while the
closed boxmeans that the rule gplies.
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Figure 1. Alegal rulereplacesits underlying legal principles and goals

Asour central example we take the legal rule from Dutch civil law that sale of a house does
not terminate an existing rent contrad (Art. 7A:1612BW).9 This rule has asits underlying
goal that somebody who livesin ahouse shoud be proteded against measures that threaen
the enjoyment of the house, and as underlying principle that contrads only bind the
contrading parties. The goa pleals against termination d an existing rent contrad; the
principle pleads for termination. By making the legal rule, the legislator has balanced this
colliding goal and principle, and cedded haw the reasons generated by them shoud be
weighed against ead ather. Asaresult, if therule of article 1612applies, thisisareason nd
to apply its underlying goal and principle anymore.10

In the terminalogy introduced above: The legal rule of article 1612replaces the legal goal
and rinciple deding with the protedion d house inhabitants and the binding scope of
contrads. If therule of article 1612applies, it generates an exclusionary reason that excludes
the goplicability of the goal and principle. Only if the rule does nat apply, its underlying goal
and pinciple can be gplicable.

Three forms of reasoning by analogy

In the introduction we have mentioned threeforms of reasoning by analogy. In this dion
we daborate them by means of an example. We asaume that in a cae of reasoning by
analogy there isalegal rule the condtions of which are not satisfied. Thisruleisreferred to
as ‘theoriginal legal rule’. Because its condtions are nat satisfied, the original legal rule does
not apply diredly. Nevertheless its conclusion hdds on ancther basis than standard rule
applicaion.

Theruleof article 1612says that the sale of a house does not terminate an existing rent
contrad. Reasoning by analogy, it can be agued that the donation of a house does not end an

9 This example was also discussed in Prakken 1993 pp. 22-23. Prakken gives the same phenomena adiff erent
interpretation, however. The gproach taken by Prakken is briefly discussed in Hage and Verheij 1994

10 A contitutional argument for the same @nclusionis based onthe separation o powers. We think that thereisa
conredion between the cnstitutional principle, and the role of exclusionary reasons in the law.



existing rent contract either. We show how this conclusion isjustified in the three forms of
reasoning by analogy. In all three forms, the underlying principle and goal11 of the rule play a
crucia role, which differs from case to case.

Application of underlying principles

In the first form of reasoning by analogy the principle and the goal that underlie the original
legal rule are directly applied to the case.

The goal to safeguard the interests of the inhabitants of an house applies not only in a case
of sale, but more generally in cases of transfer of the house, such as donation. The same holds
for the principle that athird party is not bound by an existing contract. Therefore, in every
case of transfer of arented house, this principle and this goal lead to the same reasons
pleading for or against the termination of the contract, as the reasons that were originally
taken into account by the legislator, for cases of selling. As aresult, the same outcomeis
justified, namely that the contract should not be terminated in cases of transfer of property.

So, instead of the original rule of article 1612, that does not apply, because its conditions
arenot satisfied, it is established which are the legal principles and goals underlying the rule,
and then these are applied to the case in order to justify the conclusion not to terminate the
contract (figure 2).
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Figure 2: The principles and goals underlying the original rule apply

In this form of reasoning the same principle and goal apply as those replaced by the original

legal rule. Such cases will often be of the same kind as those in which the legal rule applies,

and therefore we can speak of aform of reasoning by analogy.12 We summarize the first form

of reasoning by analogy:

Form| Reasoning by analogy isthe direct application of general goals and principles that
underlie the original legal rule.

Application of a derived principle

The case of article 1612 can be analyzed in a different way. In this second form of reasoning
by analogy, the validity of a specific legal principleisjustified by the same goal and principle
that led the legislator to make article 1612.

In other cases of the transfer of property, the factors underlying article 1612 apply just as
in cases of selling. These factors (goals and principles) justify the adoption of the more
specific principle that if the property of arented house is transferred, the rent contract isto be
continued with the new owner.

11 seholten, who discusses this example (1974, p. 60), speaks of interests.

12 only part of the underlying goals and principles apply, or more goals and principles are relevant, we cannot
speak of acase of reasoning by analogy. The case might even be solved differently in these situations.



The aopted principle must be aprinciple, and canna be arule, because legal deasion
makers do nd have the legal power to crede rules. This power is necessary to be aleto
point out fads that will court as exclusionary, rather than ordinary, reasons.

Thelogicd reconstructionis that the same legal goals and principles apply that justified
the original rule. As aresult, these same principles provide reasons that validate amore
spedfic principle with the same @nclusion asthe origina rule. Applicaion d this more
spedfic principle leads to areason for the conclusion d therule. Cf. figure 3.
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Figure 3: A principle applies that has the same underlying
principles and goals as the original rule

We can sped of reasoning by analogy, because the spedfic principle is based onthe same

principles and goals as the original legal rule, and therefore gplies to the same kind d cases.

We summarize the secondform of reasoning by analogy:

Form Il Reasoning by analogy is the application of a specific legal principlethat is
justified by the same principles and goal s that also underlie the original legal rule.

Non-standard application of the original rule

We reconstruct the same example in athird way. In this last reconstruction, the original rule
isitself applied athough its condtions are nat satisfied. Thereis, however, a nonstandard
justificationto apply therule.

The goal that somebody who livesin ahouse shoud be safeguarded against measures that
threaen the enjoyment of the house provides us with areason to take measures that safeguard
the interests of the house's inhabitants. One way to adchieve this goal is to apply the original
rule of article 1612.Indeed, the standard reason for applying thisrule aeladking in case the
house is doreted instead of sold, because the rule cndtions are not satisfied. However, there
can be other reasons to apply the rule. The legislator has made it possble to apply the rule of
article 1612in order to safeguard the inhabitants for the most frequent case (selling). A legal
dedsion maker might dedde to apply it in anonstandard case, such astransfer of property,
alsoin arder to safeguard the inhabitants.13

An obvious objedion against the present reconstructionisthat arule can simply naot be
applied if its condtions are nat satisfied. In ou view, rule gplicaionisaform of ading, for
which reasons for and against can be given. The satisfadion d arule's condtionsisareason
for application d therule, bu there can also be other reasons. An important sourcefor such
nonstandard reasonsis provided by the mnsiderations that led the legislator to make the rule.

To summarize the third reconstruction d reasoning by analogy, it may be said that
reasoning by analogy isto apply the underlying rule for the same reasons that motivated the
legislator to make the rule. Noticethat it isnat therule itself, but its applicdionthat is

13 Note that both the aedion and the gplicaion d arule ae stepsthat are necessary to make arule dfed a
particular case. Thefirst isthe task of the legislator, the seoondthat of the legal dedsion maker.



justified on the basis of these reasons. We summarize the third logical form of reasoning by

analogy:

Form 111 Reasoning by andogy isthe actua apgication d the original rule, bu with 'non
standad' justification d the apgication d the rule.

Reason-Based L ogic

Aswas aready hinted at in the discussion of the third logical form of reasoning by analogy,
the forms of reasoning by analogy that we distinguished presuppose a particular view of rule
application, namely rule application as aform of acting. Reasoning about rule application has
the application of arule asitstopic. Logically this means that rules figure in the object
language as individuals, rather than as sentences. A further consequence is that reasoning
with rules cannot be dealt with anymore by the rules of inference of classical logics such as
sentential logic and first order predicate logic. We have developed a special logic,14 based on
the view of rules as generators of reasons for their conclusions, alogic in which the
application of aruleistreated as aform of acting that can be argued for and against. This
logic is called Reason-Based Logic (RBL).1®

Thelanguage of RBL

The language of RBL isthat of FOPL. Predicate symbols start with an uppercase letter,
function symbols with alowercase letter. To be able to refer to sentences as individuals, we
use a naming convention: To obtain the term that correspondsto aformula, the first
(uppercase) letter of each predicate symbol in the formulais replaced by the same letter in
lowercase.16 For example, the formula Guilty(mary) & ~Punish(mary) is referred to by the
term guilty(mary) & ~punish(mary).

The language of RBL has a number of special function and predicate symboals, that is
rule/3,17 rule/1, Valid/1, Excluded/1, Applicable/3, Applies/3, Reason/3, {, ., ..., }/n (forn=0,
1, 2, ...), and Outweighs/3.

e rule/3, rule/l

In RBL, rules are represented by terms of the language. In thisway it is possible to refer to

them and to reason about them. A term denoting a rule has the form:18

rule(id, condition, conclusion)

Here condition isaformula of RBL and conclusion aliteral of RBL. We assume that

condition is adisjunction of conjunctions of one or more literals.19 Each disjunct of

condition is a possible reason for conclusion. The first argument of arule, namely id, is

14 we use the word logicin agenera sense: alogicisaforma model of reasoning.
15 Thissection is largely taken from Hage and Verhelj 1994aand 1994b. These papers treat RBL in more detail.

16 The connectives of FOPL, e.g. - and &, aretreated asif they also are function symbols. By overloading the
notation, the trandation of formulas to terms is as simple as mentioned.

We do not use quantifiersin this paper. A universally quantified formula can be mimicked by aformulawith
free variables: aformulawith free variablesis considered as a scheme for its closed instances. An existentially
quantified formula can be mimicked by replacing the existentially quantified variables by appropriate terms.

17 The number followi ng / denotes the arity of the function or predicate symbol.

18 Metavariables for formulas will be denoted as strings of italic characters beginning with an upper case
character, e.g., Atom. Metavariables for terms will be denoted as strings of italic lower case characters, e.g., atom.
We use the convention that matching metavariables, such as Atom and atom, represent aformula and its
corresponding term.

191t we speak informally of the conditions of arule we mean these literals. In formal notations we write condtion
(singular).



called the identifier of therule. It is assumed that in an RBL theory (the set of sentences
on which derivations are based) each rule has a unique identifier.
A term of the form rule(id) is used as an abbreviation of the term rule(id, condition,

conclusion). Because the identifier of aruleis unique, this does not lead to confusion.

e Valid/1
The formula Valid(rule(id)) means that the rule with identifier id is valid.

e Excluded/1
The formula Excluded(rule(id)) means that the rule with identifier id is excluded.

e Applicable/3
The formula Applicable(rule(id), facts, conclusion) means that the rule with identifier id is
made applicable by the facts denoted by the term facts and may generate areason for the
conclusion denoted by the term conclusion.

e Applies/3
The formula Applies(rule(id), facts, conclusion) means that the rule with identifier id
applies on the basis of the facts denoted by the term facts and generates areason for the
conclusion denoted by the term conclusion. The difference with the predicate Applicable is
explained in the next section.

e Reason/3
The formula Reason(facts, atom, pro) means that the facts denoted by the term facts are a
reason for the conclusion denoted by the term atom. The formula Reason(facts, atom,
con) means that facts are a reason against atom.

e {,.,.,}n({forn=0,1,2..)
These symbols are used to refer to sets of reasons. The term {thief(mary), minor(mary)}
denotes the set of reasons that consists of the formulas Thief(mary) and Minor(mary). The
term {} (without arguments) is used to denote the empty set of reasons.20

* Outweighs/3
The formula Outweighs(reasons,, reasons,, atom) means that the reasonsin the set
denoted by the term reasons  outweigh the reasonsin the set denoted by the term reasons,
(as reasons concerning atom). The terms reasons  and reasons, must both have the form
{facts , facts,, ..., facts }, wheren = 0.

Inferencein RBL

An RBL theory isaset of RBL formulas. The derivations from RBL theories are governed by
the following seven rules.
Let T bean RBL theory.

R1 a Anyformulathat can be derived from T in FOPL can be derived from T in RBL.
b. Any formulathat can be derived in FOPL from formulas that can be derived from T
in RBL can be derived from T in RBL.
Rule R1 implies that the consequences of an RBL theory are deductively closed.

R2 Let Facts and Instance-of-conclusion be formulas such that
1. Facts isan instance of one of the diguncts of the formula Condition under
some substitution ###H.
2. instance-of-conclusion isthe instance of the term conclusion under ###.

20 Thereis aproblem here with different terms that denote identical sets, such as {thief(mary), minor(mary)} and
{minor(mary), thief(mary)}. Axioms should be included in the theory of RBL such that formulas that only differ
in such equivalent terms for sets are equivalent. We will not do this explicitly.



a. If valid(rule(id, condition, conclusion)), Facts and ~Excluded(rule(id)) can be
derived 21 then Applicable(rule(id), facts, instance-of-conclusion) can be derived.
b. If valid(rule(id, condition, conclusion)) and Excluded(rule(id)) can be derived, then
~Applicable(rule(id), facts, instance-of-conclusion) can be derived.
Intuitively, R2a can be understoodas saying that avalid rule is applicableif its condtions are
satisfied, and if it isnot excluded. R2b means that avalid excluded rule caana be gplicable.
Facts stands for the fads that make the rule goplicable. The definitionis such that reasons
based onrules with alternative condtions are dways based onthe satisfadion o one of the
aternatives.

RBL does nat define under which circumstances arule is excluded. This hasto be spedfied

in the theory T. The default assumptionisthat aruleis not excluded. Thisis gated inrule

R3:

R3 If valid(rule(id, condition, conclusion)) can be derived, and Excluded(rule(id)) canna be
derived, then ~Excluded(rule(id)) can be derived.

R4  Let Atom be an atom of RBL. If Applicable(rule(id), facts, atom) can be derived, then
Reason(facts, applies(rule(id), facts, atom), pro) can be derived.

Intuitively thisrule can be understoodas saying that if aruleis applicable, the faas that make

therule gplicable ae areasonto apply therule.

Noticethe diff erence between arule being applicable and it being applied
(Applies(rule(id))). The former only indicaes that there is areason for the latter.

There can also be other reasonsto apply arule. For instance, if a caeto which theruleis
nat appli cable sufficiently resembles cases to which the rule is appli cable, this may be a
reasonto apply the rule. In such cases we spedk of analogous application of the rule. RBL
does nat indicate under which circumstances arule shoud be gplied analogously.

There can also be reasons against applying arule. The drcumstances under which such
reasons occur have to be spedfied by the theory T.

R5 Let Atom be an atom of RBL.
a. If Applies(rule(id), facts, atom) can be derived, then Reason(facts, atom, pro) can be
derived.
b. If Applies(rule(id), facts, ###atom) can be derived, then Reason(facts, atom, con)
can be derived.
Intuitively rule R5 can be understoodas saying that if arule goplies, the fads that make the
rule gpply are areason for or against the rule mnclusion, depending onwhether the rule
plealsfor, respedively against the cmnclusion.

R6  Let Atom be an atom of RBL, let Reason(facts_pro,, atom, pro), Reason(facts_pro,,
atom, pro), ...,Reason(facts_pro , atom, pro) be dl the reesonsfor Atom that can be
derived, and let Reason(facts_con , atom, con), Reason(facts_con,, atom, con), .
Reason(facts_con_, atom, con) be dl the reasons against Atom that can bederlved 22
Let reasons pro(atom) be an abbreviation d the term {facts_pro_, facts_pro,,
facts_pro }, and reasons_con(atom) an abbreviation o {facts_con facts_con
facts_con_}.

a If Outwelghs(reasons pro(atom), reasons_con(atom), atom) can be derived in RBL,
then Atom can be derived.

21 The word 'derive’ means 'derivein RBL from T', if not otherwise spedfied.
22\\e do nd consider the case that there is an infinite number of reasons.



b. If Outweighs(reasons_con(atom), reasons_pro(atom), atom) can be derived in RBL,
then ###Atom can be derived.
Intuiti vely this rule says that a cnclusion can be derived if the derivable reasons that plead
for it outweigh the derivable reasons that plead against it, and that the negation d the
conclusion can be derived if it is the other way round.If neither set of reasons outweighs the
other set, nahing can be derived.

In general, the knowledge which set of reasons outweighs the other set shoud be provided by

the theory T. However, in the case that all reasons point in the same diredion, i.e., al reasons

are a@ther pros or cons, the foll owing rule of inference provides the necessary weighing

knowledge: any non-empty set of reasons outweighs the empty one.

R7 Let Atom be an atom of RBL, and let facts,, facts,, ..., facts , where n ### 0, be aseries
of conjunctions of literals. Then Outweighs({facts , facts,, ..., facts }, {}, atom) can be
derived in RBL.

Unfortunately, the rules R1 to R7 above canna be turned into an inductive construction o
the set of formulas that can be derived from atheory T. Thisisdue to the rules R3 and R6,
that both refer to the whole set of formulas that can be derived. R3 requires that some
statement cannot be derived, which can only be dedked if we know everything that can be
derived. R6 makes use of all the reasons for and against a anclusion that can be derived
from atheory T. The other properties only require that specific formulas can be derived.

A way to ded with this problem, based onReiter's definition o an extensionin default
logic (Reiter 1980 is described in (Hage and Verheij 1994a and 1994.

A formal reconstruction

In this dionwe present formali zations in RBL of the examples of reasoning by analogy
described before. Before discussng the forms of reasoning by analogy we describe how legal
rules and legal principles can be dedt with in RBL.

Legal rules, goalsand principlesin RBL

In RBL, bath legal rules, goals and minciples are represented as RBL rules.23 One of the
esentials of RBL isthat RBL rules, if they apply, orly generate reasons for their
conclusions. Thisisin acordancewith what was said at the end d the sedion onlegal rules
and grinciples, namely that in ou view, legal rules, goals and principles only generate
reasons, and that the diff erence between them isthat agoal or principle can orly generate a
reasonfor its conclusion, while alegal rule can also generate exclusionary reasons that block
the goplicaion d other rules, goals, and grinciples.

We return to the rule of 1612,that the sale of a house does nat terminate an existing rent
contrad. In RBL, thisrule can be represented by the following first order formula:

Valid(rule(artl612bw, sale_house, continuation_contract))

This formulameans that thereisavalid RBL rule with Sale_house as its condtion 24 and
Continuation_contract asits conclusion. Noticethat the ruleistreaed asalogicd individual,
that can be the subjed of statements.

In RBL, rules have an identifier (aname), which for the present rule is art1612bw.

The goal to proted the interests of the inhabitants of a house underliestherule of 1612.
Thisgoal can be represented as an RBL rule:

23n afuture version o RBL, there shoud be separate fadliti esto handle reasoning with goals. At present,
reasoning with goals is reconstructed as reasoning with principles.

24 RBL-rules only have one @ndition, that may belogicdly compound



Valid(rule(protection_inhabitants, protects_inhabitants(act), act))
This RBL rule has asits condition Protects_inhabitants(act) and Act as its conclusion
The identifier is protection_inhabitants.

Suppose that in the case at hand a house was sold, and that the sale of ahouse isakind of

transfer of property. This can be represented by the following two sentences:

Sale_house

Sale_house - Transfer_property
If thiswere all we know, the RBL rules art1612bw and protection_inhabitants would both
apply. However, as explained earlier, therule of art. 1612 BW replaces its underlying goal.
Therefore, in case the rule of art. 1612 BW applies, it excludes the applicability of the goal.
In RBL this can be formalized as follows:

Replaces(rule(art1612bw), rule(protection_inhabitants))

Valid(rule(replacement,

replaces(rule(idl), rule(id2)) & applies(rule(idl)),
excluded(rule(id2))))
Thefirst formula represents the fact that the rule of art. 1612 BW replacesits underlying
goal. The second formula represents the rule that an applying rule that replaces another rule,
normally excludes the application of that other rule.2>
Because the condition of the rule is satisfied we can derive that the rule applies:26

Applies(rule(art1612bw))
As aresult, the condition of the rule called replacement is satisfied by

Replaces(rule(art1612bw), rule(protection_inhabitants)) & Applies(rule(art1612bw))
The conclusion follows that:

Excluded(rule(protection_inhabitants))
According to the rules of inference of RBL, an excluded rule normally does not apply.

Application of underlying principles

Let us reconsider the first form of reasoning by analogy, and see how it is accounted for in
RBL. To keep matters relatively simple, we will leave the principle that contracts only bind
parties out of consideration.
Aswe have already seen, the legal rule and its underlying goal are represented by means
of two RBL rulesthat are said to be valid.
Valid(rule(artl612bw, sale_house, continuation_contract))
Valid(rule(protection_inhabitants, protects_inhabitants(act), act))
In our example case, the house is not sold, but donated. Therefore, the conditions of rule
artl612bw are not satisfied, and this rule does not apply. As a consequence, the application of
the goal represented by the RBL rule protection_inhabitants is not excluded. Since
continuation of the rent contract contributes to the realization of this goal, there is areason to
continue the contract:27
Protects_inhabitants(continuation_contract)
Applies(rule(protection_inhabitants))
Reason(protects_inhabitants(continuation_contract), continuation_contract, pro)

25 Remember that rulesinclude goals. The general rule about replacement and exclusion of goals and principles
neatly illustrates the phenomenon of legal meta-knowledge, that was discussed in Hage 1990.

26 We leave the steps that lead from the satisfaction of the rule conditions to the conclusion that the rule applies
implicit. Moreover, in the formalism presented above, the predicate Applies has three arguments. We have omitted
two of them for simplicity.

27 For simplicity, we use continuation_contract both as referring to a sentence and as referring to an action.



Sincethere ae noreasons against continuation d the contrad (at least, that is what we
asame), it can be derived that:
Continuation_contract

Validation of a mor e specific principle

Onereasonto adopt a particular principlein the law is that applicaion d this principle to the
suitable cases contributes to the redization o alegally reaognized goal. In ou example the
interests of the inhabitants of the house can be proteded by applicaion d the principle that if
the property of ahouse istransferred, the existing rent contrad is continued with the new
owner. Thisisareasonfor the validity of that principle, by the rule protection_inhabitants
above.
In RBL this can be formali zed as:
Reason(protects_inhabitants(valid(rule(id, transfer_property, continuation_contract))),
valid(rule(id, transfer_property, continuation_contract)),
pro)

Thisreason leads to the derivation d:

Valid(rule(id, transfer_property, continuation_contract)).
Given thefads

Donation_house

Donation_house - Transfer_property,
it can be derived that:

Transfer_property
Thisfad satisfies the condtion d the newly derived rule (principle). Applicaion d thisrule
leads to the amnclusionthat the rent contrad isto be continued:

Continuation_contract

Non-standard application of arule

In RBL, the gplicaion o aruleisakind d ading. It is possble to adduce both reasons for
and against the goplication d arule. The normal reason for applying arule mnsists of the
fads that make the rule gplicable, that is, the fads that satisfy the rule's condtions.
Sometimes, hawever, there ae other reasonsto apply the rule. Such areason may for
instance be that the gplicdion d the rule contributes to alegally recognized goal:

Reason(protects_inhabitants(applies(rule(art1612bw))),

applies(rule(art1612bw)), pro)

If there ae noreasons against the gplication d therule, for instance reasons based on
considerations of legal seaurity, or if these curterreasons are outweighed by the reason to
apply therule, it can be derived that the rule goplies:

Applies(rule(art1612bw))
If the rule gplies, it generates areason for its conclusion, and exclusionary reasons against
the goplicaion d its underlying goal and grinciple. (Its underlying goal can of course still be
applied to justify analogous applicaion d the rule.)

Conclusion

In this paper we distinguished threeforms of reasoning by analogy. This distinction was
based ona particular theory abou the relation between legal principles and goals on the one
hand, and legal rules onthe other hand. Legal rules replacetheir underlying principles and
goals, andthisisrefleded in the logic of rule gplication, becaise rules not only generate
reasons for their conclusions, but also reasons against the gplication d their underlying
principles and goals.



Given ou view onthe relation between legal principles, goalsandrules, it is posgbleto
distinguish threeforms of reasoning that can al be catured under the denominator of
analogous reasoning. In the first form, the principles and goals that underli e the original 1egal
rule ae diredly applied to the cae, and generate reasons to solve the cae in the same way as
the rule would have solved it. In the secondform, these same goals and principles generate
reasons to adopt a more spedfic legal principle, which in turn generates areason to solve the
case. Inthe third form, the underlying goals and principles generate anon-standard reason to
apply the underlying legal rule, which in turn generates a reason to solve the cae.

Classcd logics, such as sntential logic and first order predicae logic, are not very
suitable to ded with these forms of reasoning. In particular it is necessry to bah use and
mention the rules, principles and goals that are involved in the legal argument, and to
interrelate the results of argumentsin which these rules etc. are mentioned and used.
Clasdgcdly thiswould amourt to a mnfusion d objed language and metalanguage.
Moreover, the dasdcd logics are nat suitable to trea rule gplicaionasakind d ading for
which bah reasons for and against can be adduced. We have shown that RBL, as an
dternative for classcd logics, provides the fadliti esto ded with all threeforms of reasoning
by analogy.
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