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Abstract

In the law, it is generally adknowledged that there ae intuitive differences between reasoning with rules and
reasoning with principles. For instance, arule seansto leal dredly to its conclusion if its condition is stisfied,
while aprinciple seansto lead merely to a reason for its conclusion. However, the implications of these intuitive
differences for the logica status of rules and principles remain controversial.

A radicd opinion has been put forward by Dworkin (1978. The intuitive differences led him to argue for a
dtrict logicd distinction between rules and principles. Ever since, there has been a @ntroversy whether the
intuitive differences between rules and principles require a strict logicd distinction between the two. For
instance, Soeteman (1991 disagrees with Dworkin's opinion, and argues that rules and principles cannot be
strictly distingushed, and donot have adifferent logicd structure.

In this paper, we daim that the differences between rules and principles are merely a matter of degree We
give an integrated view on rules and principlesin which rules and principles have the same logicd structure, but
different behavior in reasoning. In this view, both rules and principles are mnsidered to consist of a @ndition
and a conclusion. The observed dff erences between rules and principles are, in our view, the result of different
types of relations that they have with other rules and principles. In the integrated view, typica rules and typica
principles are the extremes of a spedrum.

We suppart our claim by giving an explicit formalization of our integrated view using the recently developed
formal toals provided by Reason-Based Logic. As an applicdion of our view on rules and principles, we give
threeways of remnstructing reasoning by analogy.

1 Reasoning with rulesvs. reasoning with principles
Legal reasoning can be warranted by rules and principles.’ As a starting point, we nsider both rules and
principles to consist of a @ndition and a @nclusion. It seams that rules and principles lead to two types of

reasoning:

¢ Reasoning with rules
If the condition of aruleis stisfied, the ruleis applied and its conclusion follows diredly.

U This paper integrates two previously published papers, viz. Verheij’s (19961 paper on rules and minciples, and Verheij

and Hage's (1994 paper on reasoning by analogy. These were dso the basis for chapter 3 of Verheij’'s (1996, p. 43ff.)
disertation. The dissertation was written with Professor H.J. van den Herik as advisor and Dr J.C. Hage & co-advisor.
! Rulesand principles correspondto Toulmin's (1958 warrants of arguments.
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¢ Reasoning with principles
In contrast with arule, a principle only gives rise to a reason for its conclusion if it applies. Moreover, there
can be other applying principles that give rise to bah reasons for and reasons against the same @nclusion. A
conclusion then only foll ows by weighing the pros and cons.

Dworkin (1978 p. 22ff. and 71ff.) has made astrict distinction between rules and principles in the field of law.?
According to Dworkin, rules have an al-or-nothing charader, while principles have adimension of weight or
importance. An example of atypicd rule, he says, is ‘A will isinvalid unless $gned by three witneses. An
example of atypicd principleis‘No man may profit from his own wrong .2

There ae & least threeseaming diff erences between rules and principles. The first isthat rulesleal diredly to
their conclusion if they are gplied, while principles leal to their conclusion in two steps: first principles give rise
to reasons, then these reasons are weighed before a onclusion is drawn.

The second diff erence between rules and principles appeasin the cae of a conflict. When rules conflict, i.e.,
when rules with incompatible mnclusions apply to a single cae, the rules lead diredly to their conclusions, and
therefore to a ntradiction. When principles conflict, i.e., when principles with incompatible mnclusions apply
to a single cae, no such problems occur. The gplicaion of conflicting principles only leads to reasons that
plead for incompatible mnclusions, so no contradiction is involved. In such cases, a @nflict can involve several
distinct reasons, some of which plead for a mnclusion, others against it. Weighing the pros and cons determines
the final conclusion.

The third dfferenceis that rules are independent of other rules and principles and lea to their conclusion in
isolation, while principles interad with other principles. For instance additiona reasons arising from other
principles can influencethe result of the weighing of the reasons.

The threedifferences are summarized in Table 1.

Rule Principle
Application Conclusion Reason
Conflict Contradiction | Weighing
Other rulesand principles | Independent Dependent

Table 1: Threeseeming differences between rules and reasons

The seeming differences lead to the question whether rules and principles are logicdly different. There is no
agreement. For instance, Dworkin has a strong opinion:

‘The diff erence between legal principles and legal rulesisalogicd distinction” (Dworkin, 1978 p. 24)
Soeteman (1991), in hisdiscusson of rules and principles, takes an apparently oppdsite stand:

‘| know of no dfferencein logicd structure between rules and principles.” (Soeteman, 1991, p. 34)*

2 Dworkin (1978 p. 22) identifies not only rules and principles, but also policies, which he charaderizes as gandards that

set out a goal to be reated. As Dworkin remarks, there ae dose relations between principles and pdicies, but the
distinction frequently coll apses. For us, it suffices to nae that in a cncrete situation it is possble to construct a spedfic
principle @rrespondng to a pdlicy. For instance the policy that the inhabitants renting a house shoud be proteded
corresponds to the principle that if some ad, such as the ontinuation d the renting contrad, proteds the inhabitants, the ad¢
shoud he performed. Receantly, Hage (1996 1997 has elaborated onthe relation between principles and goals.

3 As Soeteman (1991, p. 33) nates, the usage of the terms ‘rule’ and ‘principle’ is not at al uniform. For instance, ‘Ne bis
inidem’ iscdled aprinciple, but has a rule-like nature, while ‘A contrad must be exeauted in goodfaith’ is a principle-like
rule. Here, we will not ded with the usage of the terms ‘rule’ and ‘principle’, but with the nature of typicd rules and
principles.

4 Trandation from the original in Dutch: ‘Ik ken (...) geen verschil in logische structuur tussen regels en beginselen.’
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Apart from differences, there ae dso clea similarities between rules and principles. We mention two of them.
First, rules and principles both are basicaly a mnnedion of some sort between a condition and a conclusion.”
The differenceis only that, in the cae of arule, this connedion seens dronger than in the case of a principle.

Seoond, for arule or principle in isolation the diff erence disappeas. In isolation, the conclusion of bath arule
and aprinciple follows if the condition is satisfied.

These simil arities led us to the daim that the seeming diff erences between rules and principles are merely a
matter of degree There is no clea border between reasoning with rules and principles. They are just the two
extremes of a spedrum. A similar claim has been made before, e.g., by Soeteman (1991). His argument is based
on clasdcd logic. However, in his acount, the observed dfferences between rules and principles have no
explicit counterpart. Sartor (1994 p. 189 notes that in a non-clasgcd logic that adknowledges the defeasibility
of al norms the distinction between rules and principles tends to be diminated, or at least that its
conceptuali zaion as a structural difference is overcome. However, just as in Soeteman’s acount, the seaning
differences between rules and principles have disappeared.®

The @ntribution of this paper is a new integrated view on rules and principles. In the view, rules and
principles are the extremes of a spedrum, and the observed dfferences between rules and principles can be
explained by considering the extremes of the spedrum. In order to suppart the view, it is made explicit by giving
an integrated formal representation of rules and principles.

In recant yeas, several logicd ‘tools - an appropriate term used by Prakken (1993 - have been developed
that can be used to give a more satisfadory acount of rules and principles. Espedally deding with the
applicability of rules/principles,” priority relations between rules/principles and reasoning about rules/principles
in logic is currently better understood (seg e.g., Prakken, 1993 Hage and Verheij, 1994 Prakken and Sartor,
1995 Yoshino, 1995. The acourt in this paper uses the todls that are available in Reason-Based Logic (see
e.g., Hage, 1996 1997 Verheij, 1996). Using these tools, we ae &le to give an integrated formal
representation of rules and principles. As an applicaion of our view on rules and principles, we give threeways
of recnstructing reasoning by analogy.

The paper is organized as follows. We start with an informal presentation of the spedrum of rules and
principles (sedion 2). Then we discuss the formal tools of Reason-Based Logic (sedion 3). After that, the
integrated view on rules and principles is formally elaborated (sedion 4). The view is applied to reasoning by
analogy in sedion 5. Sedion 6 contains the conclusion of the paper.

2 The spectrum of rulesand principles

Our integrated view on rules and principlesis based on two main assumptions:

e Bothrulesand principles giverise to reasons if they are gplied.

¢ The differences between reasoning with rules and reasoning with principles result from different types of
relations with other rules and principles.

As abasic example of the role of the relations between rules and principles, we discussarule and its underlying

principles (sedion 2.1). Then we discussour view on atypicd rule (sedion 2.2), atypica principle (sedion 2.3),
and a hybrid rule/principle (sedion 2.4).

5 Often, the wording of arule or principle in ardinary language does nat clealy distinguish a @ndtion and a wnclusion.

E.g., in the rule ‘ Someone who commits a tort against someone dse has to repair the resulting damages' no condtion o
conclusion is distinguished. However, the rule can be rephrased as ‘I f someone commits a tort against someone dse, (s)he
has to repair the resulting damages’, in which the ondtion and conclusion are dealy distinguished. Rephrasing a rule or
principlein thisway is not atrivial exercise, but isnat at issue in this paper.

According to Alexy (1979 p. 64 ff.), there ae three posshle paints of view: (1) rules and principles shoud be strictly
distinguished (e.g., Dworkin, 1978); (2) rules and principles coincide, in the sense that any logicd charaderistic of principles
can also ocaur for rules, and viceversa (e.g., Sartor, 1994); (3) rules and principles shoud be wely distinguished, i.e., the
differences are amatter of degree(e.g., Soeteman, 1991).

" Weusethe notation ‘rule/principle’ (plural: ‘rules/principles) for the hybrid of arule and aprinciple.
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2.1 A RULEAND ITSUNDERLYING PRINCIPLES

If the legislator makes a legal rule, the result is often based on a dedsion in which severa fadors are taken into
acount. These fadors, or reasons, are based on principles. If the reasons are in conflict, the legislator deddes
(either explicitly or implicitly) how they have to be weighed. The principles taken into acwurt by the legislator
are said to underlie the newly made legal rule. Figure 1 depicts the situation. The principles underlying the rule
that can lead to a reason for the conclusion of the rule ae indicated as pro-principles, those that can lead to a
reason against the wnclusion are indicated as con-principles.

SN

| Pro-principle 1 | |Con-principle1|
| Pro-principle 2 | |Con-principle2|
| Pro-principlen | |Con-principlem|

Figure 1: A rule and its underlying principles.

As an example, we take the rule from Dutch civil law that the sale of a house should not terminate an existing
rent contract (Art. 7A:1612 BW).2 This rule has as underlying principles that somebody who lives in a house
should be proteded against measures that threaen the enjoyment of the house, and that contrads only bind the
contrading parties. The first principle pleads against termination of an existing rent contrad; the second pleals
for termination. As aresult, thereis (at least) one underlying pro-principle, and one underlying con-principle.

What happens when the legal rule gplies? Of course, its underlying principles $ould normally not also be
appliceble since the legidator has arealy considered them. The gplying rule is asaumed to replace its
underlying principles. As aresult, if the rule of Art. 7A:1612BW applies, its two underlying principles sould
not be gplicable. The situation is down in Figure 2.

Figure 2: A rule replaces its underlying principles when it applies.

If the goplying rule would not replaceits underlying principles, several ressons would arise that already had been
taken into acourt in the rule itself. Due to the speda relations of the rule with its underlying principles, the
principles ould not be gplicable.

8 Thisexampleisalso discussed by Prakken (1993 pp. 22-23).
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2.2 A TYPICAL RULE

The relations between rules and principles can be less clea than in the example of a rule and its underlying

principles. In the following, we focus on the set of rules and principles that interfere without spedfying these
relations (Figure 3).

Rule/principle
Rule/principle

Rule/principle
Rule/principle

Rule/principle

Rule/principle
Rule/principle Rule/principle
Rule/principle

Rule/principle

Rule/principle
Rule/principle

Figure 3: Interferingrules and principles.

Asaume that the rule/principle in the upper left corner is adtually atypicd rule. Our view on rules and principles

implies that, if this typicd rule gplies, it should block the gplicetion of all interfering rules/principles. This
situation is siown in Figure 4.

]

Rule/principle

s |
e

m "’Eﬂ
—  —~

Figure 4: A typicd rule gplies.
Asaresult, the amnclusion of the rule follows diredly.

2.3 A TYPICAL PRINCIPLE

If the rule/principle in the upper left corner is a typicd principle, it should not block any of the interfering
rules/principlesin caseit applies. The situation is $rown in Figure 5.
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Rule/principle

Rule/principle

Rule/principle

Rule/principle

Rule/principle

Rule/principle

Rule/principle Rule/principle

I
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Rule/principle

Rule/principle

Rule/principle

Rule/principle

Figure 5: A typicd principle gplies.

As aresult, the mnclusion of the principle does not follow diredly, but only after weighing the reasons arising
from the other rules/principles.

2.4 A HYBRID RULE/PRINCIPLE

Typicd rules and typicd principles are the extreme caes. Most rules/principles are hybrid: they are neither a
typicd rule, nor atypicd principle. A hybrid rule/principle blocks some, but not all i nterfering rules/principles.
The situation that the rule/principle in the upper left corner is a hybrid rule/principle which applies is $own in
Figure 6.

=
Rule/principle
Rule/principle

Rule/principle
Rule/principle m‘A

Rule/principle

by

f

|
A

2

Rule/principle

Figure 6: A hybrid rule/principle gplies.

As a result, the mnclusion of the hybrid rule/principle does not follow diredly, but only after weighing the
reasons arising from the other rules/principles that are not blocked.

In sedion 4, this informal sketch of an integrated view on rules and principles will be formalized using the
formal tools provided by Reason-Based Logic. These aeintroduced in the next sedion.

3 Reason-Based Logic: a brief overview

Below, we give abrief overview of Reason-Based Logic (RBL), based on the description by Verheij (19963,
chapter 2). Thislogic contains sveral formal tools that are useful to ded with exceptions to rules and principles,
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the weighing of reasons and reasons for and against the goplication of rules and principles.® In the languege of
Reason-Based Logic, severa spedfic types of fads concerning rules and principles can be expressed (sedion
3.1). The relations between these types of fads are discussed in sedion 3.2.° We do not discuss the monotonic
and nonmonotonic consequence relations of Reason-Based Logic (seeVerheij, 1996, p. 38ff.)."

3.1 TYPESOF FACTS
The languege of Reason-Based Logic is basicdly a dasdcd first-order language, with some alaptations to
express pedfic types of sentences.

Sincewe do not only need to express states of affairs by means of sentences, but also to refer to them in other
sentences, we asume atrandation from logicd sentences to logicd terms.? Any sentence begins with an
uppercese charader, and any term with a lowercase. Each sentence trandates to a term by changing its initial
uppercase to alowercase. The trandation extends to the metavariables, written in italics.

For example, the sentence

Is_thief(mary)
trandlates to the term

is_thief(mary).

Thelogicd connedives are treded asif they also are function symbals. In thisway, the trandation can be kept as
simple ait is now. For example, the sentence

Is_guilty(mary) O -=Punish(mary)
tranglates to the term

is_guilty(mary) O - punish(mary).
To stay as close & possble to the usua notation of sentences, the logicad connedives are infix function symbals.
For instance, instead of writing terms of the form C(term;, termy), we write term; Oterma.

In Reason-Based Logic, a number of function and predicate symbadls are used to express pedfic types of
fads concerning rules and reasons. Below we provide an overview of these function and predicate symbals and
their use.

¢ rule(condition, conclusion)

As dated before, we mnsider both rules and principles basicdly as a relation between a condition and a
conclusion,® corresponding to Toulmin’s (1958 warrants of arguments (see note 5).** Since we trea rules

® It is well-known that classcd logic does not sufficeto ded with such issues. For additional information, the reader is

referred to Hage (1997 and Verheij (1996).

10 Over the yeas, there have been many versions of Reason-Based Logic. Hage (1991) started the development of Reason-
Based Logic; later it was continued in cooperation with Verheij. Hage and Verheij (1994 describe the first version that is
formally satisfadory. Recent full descriptions of Reason-Based Logic are given by Hage (1996 1997 and Verheij (1996).

1 Therelevance of nonrmonaonic reasoning with defeasible aguments for law is, e.g., discussed by Prakken (1993 1995,
Hage (1996 1997), Peczenik (1996, and Prakken and Sartor (1996).

12 This is related to an often-encourtered technique, known as reification. We refer to the overview of meta-languages,
refledion principles and self-reference by Perlis and Subrahmanian (1994).

13 Anocther approach is taken by Hage (1997, p. 134ff.), who uses different logicd structures for rules and principles.

14 Toumin (1958 aso discuses badkings of warrants. Loui and Norman (1995 give apartial taxonamy of types of
rationales for the adoption d rules. Their rationales correspondto Toulmin’'s badings of warrants. It would be interesting to
investigate how the different types of rationaes influence the relations between rules and grinciples, as described in this
paper.
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and principles as objeds, they are denoted in Reason-Based Logic a terms. In this way it is possble to
expressfads about rules. Sincein our view on rules and principles, there is no structural difference between a
rule and a principle, both are denoted as a term of the form rule(condition, conclusion). Here condition and
conclusion are terms with freevariables. As we will seg the distinction between rules and principles gems
from their relations with other rules/principles. We cdl aformal rule/principle an RBL rule when we need to
distinguish it fromits natural language counterpart.

e {facty, facty, ..., fact,} (forn=1, 2, ..)

Symbds of this form are used to refer to the sets of fads that are reasons for some @nclusion. We use an
unwua syntax of terms to stay as close & possble to the normal notation of sets. The term {thief(mary),
minor(mary)} refers to the set of the two reasons expressed by the sentences Thief(mary) and Minor(mary). The
term { } isused to denote an empty set of reasons.

There is a problem here with different terms that denote identicd sets, such as {thief(mary), minor(mary)}
and {minor(mary), thief(mary)}. Axioms sould be included in Reason-Based Logic to the dfed that formulas
that are equal up to dfferent terms denoting identicd sets, are logicdly equivalent. We don’t do this
explicitly.

We do not consider infinite sets of reasons.

* Reason(fact, state_of_affairs)

A sentence of this form expresses that the fad referred to by the term fact is a reason for the state of affairs
referred to by the term state_of affairs. The sentence Fact trandates to the term fact, the sentence
State_of_affairs trandates to the term state_of affairs. If State_of affairs is an atom Atom, Fact is a reason
for Atom and areason against -Atom; similarly, if State_of affairs is a negated atom - Atom, Fact is a reason
for - Atom and areason against Atom.

¢ Valid(rule(condition, conclusion))

A sentenceof this form expresses that the rule/principle with conditi on condition and conclusion conclusion is
valid.

¢ Excluded(rule(condition, conclusion), fact, state_of affairs)

A sentenceof this form expresses that the rule/principle with conditi on condition and conclusion conclusion is
excluded, for the instance Fact of the rule's condition Condition. Fact must be an instance of Condition, and
State_of_affairs the correspondinginstance of Conclusion.

¢ Applicable(rule(condition, conclusion), fact, state_of_affairs)

A sentenceof this form expresses that the rule/principle with conditi on condition and conclusion conclusion is
made goplicable by the fad expressed by the term fact. If arule/principle is applicable, it may give rise to a
reason for the state of affairs expressed by the term state_of affairs. Fact must be an instance of Condition,
and State_of affairs the rresponding instance of Conclusion.

¢ Applies(rule(condition, conclusion), fact, state_of_affairs)

A sentence of this form expresses that the rule/principle with condition condition and conclusion conclusion
applies on the basis of the fad expressed by fact and therefore generates a reason for the state of affairs
expresed by state_of _affairs. Fact must be an instance of Condition, and State_of affairs the corresponding
instance of Conclusion. The predicae Applies should not be anfused with the predicate Applicable. The
differencein meaningis made predse in sedion 3.2.
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* Outweighs(reasons_pro, reasons_con, state_of _affairs)

A sentence of this form expresses that the reasons in the set referred to by the term reasons_pro outweigh the
reasons in the set referred to by the term reasons_con (as reasons concerning state_of _affairs). The terms
reasons_pro and reasons_con must both have the form {facti, fact,, ..., fact.}, where n = 0. The reasons in
reasons_pro are reasons for State of affairs, and the reasons in reasons_con are reasons against
State_of_affairs. Equivaently, if Not_state_of affairs isthe litera that is the oppdsite of State_of affairs, the
reasons in reasons_pro are reasons against Not_state_of affairs, and the reasons in reasons_con are reasons
for Not_state_of_affairs.

3.2 RELATIONSBETWEEN FACTS

In this dion, we describe the relations that hold between the described fads concerning rules and reasons. We
doit in terms of the truth values of the crresponding sentences. The basis is again the semantics of first-order
logic. For instance, the foll owing relations hold:

NoT
For all sentences State_of_affairs,
Either State_of affairs istrue or -State_of affairs istrue.

AND
For al sentences State_of affairs; and State_of_affairsy,
State_of_affairs: istrue and State_of affairs; istrueif and only if State_of affairs: 0 State_of _affairs. is
true.

OR
For al sentences State_of affairs; and State_of_affairsy,
State_of_affairs: istrue or State_of _affairs, istrueif and only if State_of affairs; 0 State_of _affairs; is
true.

The relations that hold between sentences that are typicd for Reason-Based Logic are defined in a similar way.
They are cdled VALIDITY, EXCLUSION, APFLICABILITY, APRLICATION, WEIGHING, and WEIGHING_AXIOMS.™ We
asame in the following that all mentioned sentences are well-formed, i.e., are sentences of the language of
Reason-Based Logic.

VALIDITY
For all sentences Condition, Conclusion, Fact and State_of_affairs,
If Excluded(rule(condition, conclusion), fact, state_of affairs), Applicable(rule(condition, conclusion), fact,
state_of_affairs) or Applies(rule(condition, conclusion), fact, state_of_affairs) istrue, then
Valid(rule(condition, conclusion)) istrue.

Informally, VALIDITY saysthat arule/principle can only be excluded, be gplicable, or apply if it isvalid.

EXCLUSION
For all sentences Fact and State_of_affairs,
If Fact and Valid(rule(condition, conclusion)) are true, then either Excluded(rule(condition, conclusion),
fact, state_of_affairs) or Applicable(rule(condition, conclusion), fact, state_of _affairs) istrue.

15 Theserelations could also be given as a set of axioms. We have chosen the present form in order to stressthat in Reason+
Based Logic the standard logicd conredives, such as = and [J, are nat treaed dfferently from the nonstandard logicd
constants, such as Valid and Applicable.
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Informally, EXCLUSION says that arule/principleis either excluded or applicable if its condition is stisfied. Here
Fact stands for the fad that satisfies the condition of the rule/principle.

APRLICABILITY
For all sentences Fact and State_of_affairs,
a. Applicable(rule(condition, conclusion), fact, state_of_affairs) istrueif and only if Reason(fact,
applies(rule(condition, conclusion), fact, state_of _affairs)) istrue.
b. If Applicable(rule(condition, conclusion), fact, state_of_affairs) istrue, then Fact istrue.

Informally the first part of APRLICABILITY saysthat if and only if arule/principle is applicable, the fad that makes
the rule/principle gplicable is a reason to apply the rule/principle. The second pert says that a rule/principle can
only be gplicable if its condition is stisfied. Again, Fact stands for the fad that satisfies the aondition of the

rule/principle.

APFLICATION
For all sentences Fact and State_of_affairs,
There ae terms condition and conclusion, such that Applies(rule(condition, conclusion), fact,
state_of_affairs) istrue if and only if Reason(fact, state_of_affairs) istrue.

Informally this relation says that if and only if a rule/principle gplies, the fad that makes the rule/principle
applicable is a reason for the rule/principle’s (instantiated) conclusion, or, equivalently, a reasson against the
oppaite of the rule/principle’ s conclusion.

Notice the difference between a rule/principle’s being applicable and its being applied. If a rule/principle is
applicable, this only indicates that there is a reason for applying the rule/principle (see APRLICABILITY, part a). In
general, there can also be reasons against applying arule/principle.

WEIGHING

For al sentences Pros, Proy, ..., Pron (for some natural number n), Coni, Cona, ...,Conn (for some natural

number m), State_of _affairs, and its oppcsite Not_state_of_affairs,
If Reason(proa, state_of affairs), Reason(pro., state_of affairs), ...,Reason(pron, state_of_affairs),
Reason(cony, not_state_of_affairs), Reason(cony, not_state_of_affairs), ..., Reason(conm,
not_state_of_affairs), and also Outweighs({proa, proz, ..., pron}, {cons, con, ..., conm}, state_of_affairs) is
true, then State_of_affairs istrue, or thereisaterm con, different from cons, con,, ...,and conm, such that
Reason(con, not_state_of_affairs) istrue.

Informally the first part of this relation says that reasons make a onclusion true if the pros outweigh the @ns,
provided that no con is overlooked. It is allowed that one or more of the pros is overlooked: if a subset of the
pros arealy suffices to oautweigh all cons, the mnclusion certainly follows if there ae even more pros. It may
sean that asimilar relation between fadsis required for the cae that the mns outweigh the pros. However, since
in Reason-Based Logic areason against a state of affairs is just a reason for the oppdasite state of affairs, the
relation above suffices.

WEIGHING_AXIOMS
For all sentences Facty, Facty, ..., Fact, (for some pasitive natural number n), State_of_affairs, and its
oppaite Not_state_of_affairs, and all terms pros and cons,
a. Outweighs(pros, cons, state_of_affairs) and Outweighs(cons, pros, not_state_of affairs) are not both true.
b. If Reason(facts, state_of_affairs), Reason(fact,, state_of affairs), ..., Reason(fact,, state_of affairs) are
true, then Outweighs({facts, facty, ..., fact}, { }, state_of _affairs) istrue.

The first part of this relation says that the pros as reasons for state_of _affairs cannot outweigh the cons and the

other way around at the same time. However, the first weighing axiom does not make it impaossble that
- Outweighs(pros, cons, state_of affairs) and - Outweighs(cons, pros, state_of_affairs) are both true.

10
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Reason-Based Logic does in general not determine which set of reasons outweighs another set. However, for
the cae that al reasons point in the same diredion, i.e., al reasons are d@ther pros or cons, the second part of the
relation gves the result: any non-empty set of reasons outweighs the empty one.

4 A logical reconstruction of rulesand principles

We now return to our integrated view on rules and principles, asintroduced in sedion 2. Recdl that our view was
based on two assumptions:

e Bothrulesand principles giverise to reasons if they are gplied.
* The differences between reasoning with rules and principles result from different types of relations with other
rules and principles, which may interfere.

In sedion 4.1, we discussour basic example, namely a rule with urderlying principles. In sedion 4.2, we return
to the diff erences between rules and principles as discussed in sedion 1.

4.1 A RULEAND ITSUNDERLYING PRINCIPLES

In sedion 2.1, we discussed the Dutch legal rule of Art. 7A:1612BW that sale of a house should not terminate an
existing rent contrad. Thisrule can be represented in Reason-Based Logic as foll ows:

Valid(rule(sale_house,
ought_to_be_done(continuation_contract)))

We ansidered two principles underlying this rule, namely a pro-principle that somebody who lives in a house
should be proteded against measures that threaen the enjoyment of the house, and a wn-principle that contrads
only bind the contrading parties. These principles can be represented as RBL rules as foll ows:

Valid(rule(protects_inhabitants(act),
ought_to_be_done(act)))

Valid(rule(-party_bound_by_contract,
—=ought_to_be_done(continuation_contract)))

The fad that these principles underlie the rule of Art. 7A:1612BW isrepresented as:

Underlies(rule(protects_inhabitants(act),
ought_to_be_done(act)),
rule(sale_house,
ought_to_be_done(continuation_contract)))
Underlies(rule(-party_bound_by_contract,
—-ought_to_be_done(continuation_contract)),
rule(sale_house,
ought_to_be_done(continuation_contract)))

Therule and its underlying principles are schematicaly shown in Figure 7.
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Art. 7A:1612BW

/N

Protedion of inhabitants Binding scope of contracts

Figure 7: Therule of Art. 7A:1612BW and its underlying principles.

If a house with renting inhabitants is ld, the two principles lead to conflicting reasons, since @ntinuation of an
existing rent contrad proteds the inhabitants of a house, while the new owner is not bound by the mntrad with
the inhabitants. We have

Protects_inhabitants(continuation_contract)
- Party_bound_by contract

and therefore the two RBL rules about the protedion of inhabitants and about the binding scope of contrads lead
to the conflicting reasons.

Reason(protects_inhabitants(continuation_contract),
ought_to_be_done(continuation_contract))

Reason(-party_bound_by contract,
—-ought_to_be_done(continuation_contract))

However, by making the legal rule of Art. 7A:1612BW, the legidator has balanced the nflicting principles,
and dedded how the reasons generated by them should be weighed against ead other. Therefore, if we have the
fad

Sale_house
therule of Art. 7A:1612BW should lead to the anclusion
Ought_to_be_done(continuation_contract)
without the interference of the two underlying principles: the rule of Art. 7A:1612 BW replaces its underlying

principlesif it applies (seesedion 2.1), and the two principles sould not be gplicable. The required situation is
shown in Figure 8.

Art. 7A:1612BW

/N

Prote f itants Bindin tracts

Figure 8: Therule of Art. 7A:1612BW replaces
itsunderlying principlesif it applies.

In Reason-Based Logic, replacanent can be modeled using exclusionary reasons. We need the following rule:

12
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Valid(rule(underlies(rulel, rule2) O applies(rule2),
excluded(rule1)))*®

Sincewe can conclude

Applies(rule(sale_house,
ought_to_be_done(continuation_contract)),
sale_house,
ought_to_be_done(continuation_contract))

we find:

Excluded(rule(protects_inhabitants(act),
ought_to_be_done(act)),
protects_inhabitants(continuation_contract),
ought_to_be_done(continuation_contract))
Excluded(rule(-party_bound_by contract,
—-ought_to_be_done(continuation_contract)),
= party_bound_by_contract,
—-ought_to_be_done(continuation_contract))

The principles about the protedion of inhabitants and about the binding scope of contrads do no longer leal to
reasons. As aresult, therule of Art. 7A:1612BW leads without interferenceto the conclusion

Ought_to_be_done(continuation_contract),
just asrequired.
4.2 \WHAT REMAINS OF THE DIFFERENCES BETWEEN RULES AND PRINCIPLES?

We can now finish our integrated view on rules and principles as represented in Reason-Based Logic. Asin the
case of arule that replaces its underlying principle, a typicd rule is an RBL rule that leads to exclusionary
reasons against the goplicability of any interfering rule or principle. A typicd principle is an RBL rule that does
not exclude ay interfering rule/principle. Interfering rules and principles are typicdly rules and principles with
equal or oppaite conclusion.

Thisisin line with our two main assumptions:

e Both rules and principles give rise to reasons if they are gplied. The difference between the two is that an
applying rule not only generates areason for its conclusion, but also exclusionary reasons for the principles it
replaces.

¢ The differences between reasoning with rules and reasoning with principles result from different types of
relations with other rules and principles. rules lead to exclusionary reasons to interfering rules and principles,
while principles leal to reasons that are weighed in case of a conflict.

It is clea that in this view there is no clea border between rules and principles. For instance an isolated rule
cannot be distinguished from an isolated principle. Only if there ae interfering rules and principles, gradual
differences can be seen. On the one extreme there is the typicd principle that, if it applies, does not generate
exclusionary reasons for any of the rules and principles that interfere with it. On the other extreme there is the

16 Henry Prakken has corredly noted that rule2 also excludes rulel in case there is ancther rule or principle that does not
underlie rule2, but neverthelessinterferes. As aresult, there can be no interadion o the other rule or principle with rulel if
rule2 applies. This does nat always e desirable, and deserves further study. Interestingly, in this stuation rule2 is not a
typicd rule.
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typicd rule that, if it applies, excludes al interfering rules and principles. In between the two extremes there ae
many degrees of hybrid rules/principles, some more principle-like, others more rule-like.

In sedion 1, we discussd three differences between rules and principles. First, it seemed that rules lead
diredly to their conclusion if they apply, while principles lea to reasons that have to be weighed. This difference
has disappeaed sincein our view bath rules and principles generate reasons. Therefore both rules and principles
first lead to reasons that are then weighed. Nevertheless also in our view, rules seem to lead dredly to their
conclusion. Thisis the result of the fad that in the cae of an applying rule no weighing of reasons is necessary
since dl interfering rules and principles are excluded. Therefore, the step from reason to conclusion seams
immediate.

Sewnd, it seamed that conflicting rules lead to a @ntradiction if they apply, while conflicting principles
merely lead to conflicting reasons. In our representation, no red contradiction can arise by the gplicaion of
rules with oppasite amnclusions, sincerules just as principles only generate reasons. Moreover if an apparent rule
gives rise to a reason that conflicts with another reason, this is a sign that it is not a typicd rule, but has a
somewhat more principle-like charader.

Third, it seemed that rules lea to their conclusion in isolation, while principles interad with other principles:
additional relevant reasons arising from other principles can influence the result of weighing. In our view, this
seaning differenceis beside the point since rules in isolation do not differ from principles in isolation. The rule-
like charader of arule can only be gpredated if there ae interferingrules or principles.

5 An application to reasoning by analogy

The last topic that we discussis reasoning by analogy. As an applicaion of our integrated view on rules and
principles, we describe three different ways of rewnstructing'’ reasoning by analogy.® To avoid
misunderstanding, we stressthat our approach to reasoning by analogy is not based on cases,® but on rules and
principles. Insteal of using the similarity and dissmilarity of cases as criteria to justify reasoning by analogy, we
use the relations between rules and principles.

We asaume that in reasoning by analogy there is a rule that does not apply becaise its condition is not
satisfied, but that nevertheless its conclusion holds on the basis of additional information about the relations
between the rule and ather rules and principles. We distinguish threeforms of reasoning to analyze reasoning by
analogy:

« Applicaion of principlesthat underlie the original rule that does not apply itself.

* Applicaion of an analogous rule/principle that has the same underlying principles as the origina rule that
does not apply.

* Anaogous application of the origina rule, i.e., applicaion of the rule with a ‘non-standard’ justificaion,
based on, for instance, a principle.

We do not claim that these threeforms of reasoning are dways cases of reasoning by analogy, but that they are
useful means to analyze agiven case of reasoning by analogy. Below we use one example, and analyzeit by the
threementioned forms of reasoning.

17 Chalmers et al. (1995 p. 181ff.) are disappainted about much of the arrent work in the (computational) modeling of
analogy since it often hypasses the process of perception. By focusing on recnstructing reasoning by analogy, we do the
same, although we agree with Chalmers et al. that reasoning by analogy is highly influenced by the way of perceiving a
situation. However, this does not imply that different ways of recnstructing reasoning by analogy canna be fruitfully
studied in their own right.

18 Kaptein (1994 claimsthat in the mntext of justification reasoning by analogy presuppases no more logicd structure than
simple modus porens, and defers the interesting part of reasoning by analogy to the mntext of discovery. However, we
reconstruct reasoning by analogy strictly in the mntext of justificaion, retaining a deeper logicd structure than merely modus
porens.

19 seg for instance, Ashley (1990, Yoshinoet al. (1993 and Tiscornia (1994.
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5.1 APRICATION OF UNDERLYING PRINCIPLES

In the first form of reasoning by analogy, the principles apply that underlie the original rule that does not apply
itself.

The example we use is based on Art. 7A:1612BW. It was also used in the sedions 2.1 and 4.1 to explain the
replacanent of the principles underlyingarule. Again, we have one rule and two underlying principles:

Valid(rule(sale_house,
ought_to_be_done(continuation_contract)))
Valid(rule(protects_inhabitants(act),
ought_to_be_done(act)))
Valid(rule(-~party_bound_by_contract,
—=ought_to_be_done(continuation_contract)))
Underlies(rule(protects_inhabitants(act),
ought_to_be_done(act)),
rule(sale_house,
ought_to_be_done(continuation_contract)))
Underlies(rule(-party_bound_by_contract,
—-ought_to_be_done(continuation_contract)),
rule(sale_house,
ought_to_be_done(continuation_contract)))

Here we assume that a house with renting inhabitantsis not sold, but donated. So, we have the fads:

- Sale_house
Donation_house

As aresult, the condition of the rule of Art. 7A:1612BW is not satisfied, and the rule does not apply. But just as
in the cae of sale, continuation of the existing rent contrad is a way to proted the inhabitants, while the new
owner isnot bound by the eisting contrad:

Protects_inhabitants(continuation_contract)
= Party_bound_by contract

Therefore, the aonditions of the principles about the protedion of inhabitants and about the binding scope of
contrads are satisfied. Sincethe rule of Art. 7A:1612BW does not apply, the replacement rule

Valid(rule(underlies(rulel, rule2) O applies(rule2),
excluded(rulel)))

does not give exclusionary reasons for the two underlying principles. They apply and give rise to the reasons:
Reason(protects_inhabitants(continuation_contract),
ought_to_be_done(continuation_contract))
Reason(-party_bound_by contract,

—-ought_to_be_done(continuation_contract))

The situation is siown in Figure 9.
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N

Protection of inhabitants Binding scope of contracts

Figure 9: The principles underlying the rule of Art. 7A:1612BW apply.

So, in the case of donation two reasons arise that are based on the same principles as those taken into acount by
the legislator, when the original rule was made.

There ae goodreasons to asaume that the weighing of these reasons has the same outcome & in the reasoning
of the legidator:

Outweighs({protects_inhabitants(continuation_contract)},
{=party_bound_by_contract},
ought_to_be_done(continuation_contract))

and leas to the same cnclusion that the mntrad should be mntinued:
Ought_to_be_done(continuation_contract)

In this analysis, two principles applied in the cae of donation. They are predsely the two principles that were
replacel in the cae of sale. The cae of donation is therefore in a sense of the same kind as the cae of sale.
Therefore we spedk of aform of reasoning by analogy. If only some of the underlying principles apply, or more
goasand principles are relevant, we cannot always ek of a cae of reasoning by analogy. The cae might even
be solved differently, since the reasons might be weighed dfferently.

5.2 APRLICATION OF AN ANALOGOUS RULE/PRINCIPLE

In the second form of reasoning by analogy, a analogous rule/principle gplies that has the same underlying
principles asthe original rule. Thisleals to another analysis of the same example.
In our example the analogous rule/principle might be:

Valid(rule(donation_house,
ought_to_be_done(continuation_contract)))

The legal dedsion maker that wants to base his reasoning on this rule has to justify its validity. This justificaion
can be based on the same reasons as the ones used by the legislator when he made Art. 7A:1612BW:

Reason(protects_inhabitants(continuation_contract),
valid(rule(donation_house,
ought_to_be_done(continuation_contract))))
Reason(-party_bound_by contract,
=valid(rule(donation_house,
ought_to_be_done(continuation_contract))))

In this line of reasoning, the two reasons are not relevant for the cnclusion that the mntrad should be @ntinued,
but for the validity of the new RBL rule @out donation. In their new role, the reasons might be weighed the same
way as before:

Outweighs({protects_inhabitants(continuation_contract)},
{=party_bound_by_contract},
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valid(rule(donation_house,
ought_to_be_done(continuation_contract)))

The monclusion isthat the RBL rule @out donation is valid.

It may seam that there is a problem here with the separation of powers. while the legislator can make rules,
the legal dedsion maker cannot. However, this problem is only seeming, and due to the different meanings of
rule validity in law and in reasoning. We use the term ‘rule validity’ in the latter sense. For rule validity in that
sense the separation of powers isirrelevant.?

If the rule &out donation applies, the principles about the protedion of inhabitants and about the binding
scope of contrads are again replacal by the rule dout donation and donot apply. An overview of the relations of
the rules and principles involved in this reasoningis siown in Figure 10.

Art > W Donation

r X 1

Prote f itants Bindin tracts

Figure 10: The rule &out donation appli es having the same underlying
principles asthe original rule of Art. 7A:1612BW.

Since the rule @out donation has the same underlying principles as the rule of Art. 7A:1612BW we say that a
rule is applied analogous to the origina rule.

5.3 ANALOGOUSAPFLICATION OF THE ORIGINAL RULE

The third form of reasoning by analogy is typicd for Reason-Based Logic, since it involves reasons for and
against applyingarule.

In this third analysis of the example, the rule of Art. 7A:1612BW is not applicable, sinceits condition is not
satisfied, just as in the previous two analyses. As a result, the standard reason for applying the rule, based on the
relation between fads APFRLICABILITY (sedion 3.2), does not arise. However, a rule that is not applicable can
apply, sincethere can be other reasons that lead to its appli cation.

In our case, the reasons are gyain those for and against the @ntinuation of the wntrad having a new role.
They now are represented as foll ows:

Reason(protects_inhabitants(continuation_contract),
applies(rule(sale_house,
ought_to_be_done(continuation_contract)),
sale_house,
ought_to_be_done(continuation_contract)))
Reason(-party_bound_by contract,
—-applies(rule(sale_house,
ought_to_be_done(continuation_contract)),
sale_house,
ought_to_be_done(continuation_contract)))

20 verhej and Hage (1994 put it differently, and wrote that the legal dedsion maker can orly validate legal principles (and
not legal rules) because of the separation o powers. However, in the line of reasoning described in the text the two
underlying principles are replaced if the RBL rule ébou doration applies. Otherwise the reasons arising from these principles
would be taken into acourt twice Asaresult, the RBL rule éoou doretion hesarule-like charader.

17



Bart Verheij, Jaap C. Hage and H. Jaap van den Herik

Here the reasons protects_inhabitants(continuation_contract) and - party_bound_by_contract are reasons for and
against applying the rule of Art. 7A:1612BW, respedively. Again the result of weighing these reasons might be
the same in this new role, asin sedion 5.2:

Outweighs({protects_inhabitants(continuation_contract)},
{=party_bound_by contract},
applies(rule(sale_house,

ought_to_be_done(continuation_contract)),
sale_house,
ought_to_be_done(continuation_contract)))

As aresult, we can conclude that the rule of Art. 7A:1612BW applies, even thoughits condition is not satisfied
and it is not applicable:

Applies(rule(sale_house,
ought_to_be_done(continuation_contract)),
sale_house,
ought_to_be_done(continuation_contract))

Sincethe rule of Art. 7A:1612BW applies, it replaces its underlying principles by the replacement rule, just as
any applying rule: the principles about the protedion of inhabitants and about the binding scope of contrads are
excluded and donot apply. Figure 8 shows the relations of the rules and principles involved (but does not show
the reasons in their new role). These relations are the same & in the cae of normal rule gplication. Sincein this
example the rule does apply, but not for the standard reason that its condition is stisfied, we cdl this analogous
rule goplicaion.

6 Conclusion

In this paper, we daimed that the differences between reasoning with rules and principles, as for instance put
forward by Dworkin (1978, do not require a strict logicd distinction between rules and principles. The
distinction is merely gradual, and rules and principles are the extremes of a spedrum. The observed dfferences
between rules and principles can be explained by considering the extremes of the spedrum. We have supparted
our claim by giving a formal elaboration of an integrated view on rules and principles using the logicd tods
provided by Reason-Based Logic. As an applicaion of our integrated view on rules and principles, we discussed
threedifferent ways of reconstructing reasoning by analogy.
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