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Abstract

IN this paper we give a general analysis of
dyadic, deontir logics that were introduced in
the earlv eventies to formalize deontic reason-
ing about subideal behavior Recently it was
observed that they are closely related to non-
monotonic logics, theories of diagnosis and dc
cision theories In particular, we argue that two
types of defeasibihty must be distinguished in
a defeasible deontic logic overridden defeasi-
bihty that formalizes cancelling of in obliga-
tion b\ other conditional obligations and fac-
tual defeasibility that formalizes, overshadow-
ing of an obligation by a violating fact We
also show that this, distinction is essential for
an adequate analysis of notorious 'paradoxes
of deontic logic such as the Chisholm and For
rester Paradoxes

1 Introduction

In recent >ears defeasible deontic logic has become in-
creasingly popular as a tool to model legal reasonmg
in expert systems [McCart\, 1992 Mever and Wiennga,
1994, Jones and Sergot 1994] because defeasible re ason-
ing is an important aspect of legal reasoning [Prakken
1993] Deontic logic is a modal logic in which the
modal operator O is used to express that something is
obligatory! For example if the proposition r stands for
the fact that you are robbed then (O(->7) expresses that
you ought not to be robbed Dyadic modal logics were
introduced to formalize deontic reasoning about subideal
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behavior in, for example the Chisholm 'Paradox that we
will discuss later An example of a conditional obligation
m a dyadic modal logic is O(h | r) which expresses that
you ought to be helped (h) when you are robbed (r) If
both O(-r | T) and are true then we say that the obli
gation is violated by the fact r In recent years it was ar
gued by several authors that these dyadic obligations can
be formalized in non monotonic logics [McCarty 1992,
Harty 1993, Rvu and Lee 1994]

In defeasible reasoning one (an distinguish two types
of defeasibihty To illustrate the difference between the
two we consider the default rule -* This default can be
defeated by the fact -p, or it can be overridden by an-
other more specific default g-f/p, for example in Brcwkds
prioritized elefault logic [Brewka, 1994] \Ve call the first
case facatual defeasibihty and the last one ovverridden de
feasibility In both the se cases the defaultp/pis cancelled

either by the fact -p or by the default rule respec

tivelv By cancelation wc mean, for example, that if —p
is true then the default assumption that p is true is null
and void The truth of -p implies that the default as-
sumption about p is completely" falsified To say that a
fact is inconsistent with a default rule makes no sense
literallv because a default rule has no truth value How-
ever if we consider tbe autoepisttmu translation [hono-
hge 1988] ->l-y> -> p of the default m* (with the an

toepisteniu belief operator L) then -<L~"p A -ip is ine (in-
sistent In other words the default assumption —£—p
is not consistent with the fact >» The fundamental
difference between deontic logic and logics for defeasi-
ble reasoning is that Ofp | T) A -<p i« not inconsistent

That is the reason why the deonlic operator O had to be
represented as a modal operator with a possible worlds
semantics, to make sure that both the obligation and its
violation could be true ai the sainr time \1 though the
obligation O{p | T) is violated by the fact -<p, the obli
gation still has its fe)rce For example even if you are
robbed, you should not have been robbed But if a pen-
guin cannot fly, it makes no sense to state that normally
he can fly We will refer to this relation between the obli-
gation and its violation as overghadounng to distinguish
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it from cancellation in the ca.se of defeasible logics ?

In this paper we defend two claims First that a num-
ber of notorious 'paradoxes of deontic logic can be solved
when they are analyzed as forms of defeasible reason-
ing This has alread} been defended by other authors
before us Second]} and this is a new claim we argue
that an analogous distinction between factual dcfcasibil-
it\ and overridden defcasibility also holds for defeasibli
obligations A defeasible obligation @{p | T) can be vi-
olated by a fact —p or overridden bv another obligation
Q(—-p | g) However the important difference is that in
the case of default logics both types of defeasibility are
cancellation whereas in the case of deontic logic onl\
overnding leads, to cancellation, while violation leads to
overshadowing Because of this difference between can
ccllation in the first cast and overshadowing in the sec-
ond case, it becomes essential not to confuse the two
t\pes of defeasibility in analyzing the 'paradoxes' We
show that if thev are confused, counterintuitive conclu-
sions follow for the Chisholm and Forrester Paradoxes
The distinction between these two kinds of defeasibihty
is in our opinion the real paradox of defeasible deontit.
logic because the\ have 90% overlap but they are differ-
ent This distinction will become clear when we analyze
the detachment of absolute obligations from the dyadic
obligations

This paper is organized as follows In Section 2 we
give a detailed comparison of factual and overridden de-
feasibihtv in deontit reasoning and we show that the
Chisholm 'Paradox can better be analyzed as a case of
factual defeasibility rather than overridden dcfeasibilitv,
as is usually done In Section 3 we focus on the overshad-
owmg aspect of factual defeasibility and the cancellation
aspect of overridden defeasibility, and we show that in an
adequate anal}sis of the Forrester 'Paradox both these
aspects hale to be combined In Section 4 we discuss
further research

2 Overridden versus Factual
Defeasibihty

In this section wc give a general anal}sis of defeasi-
ble deontic logic by analyzing some intuitive inference
patterns ' We show the fundamental difference between
factual and overridden defeasibihty

2Tbe conceptual difference between cancelling and over
shadowing is similar to the distinction between 'defeasibihtv
and 'violanility' made in [Smith 1993] and [Prakken and Ser
got, 1994] However, the essential difference between these
papers and this one is that in this paper we argue that vio
lability has to be considered as a type of defeasibihty too

'See [Tan and van der Torre, 1994b, 1995] for a semantic
analysis of the two types In the multi preference spman-
tics there are two distinct preferenre orderings one ideality
preference ordering which can be used to formalize deontic
reasoning about subideal behavior and one normality pref-
erence ordering which can be used to formalize a notion of
ovf rndden

1526 NON MONOTONIC REASONING

21 Contrary-To-Duty obligations

Deontic logic is plagued by manv 'paradoxes' intuitvely
consistent sentences which are formally inconsistent or
derive counterintuitive sentences The most notorious
'paradoxes' arc caused by so-called Contrary-To-Dut>
(CTD) obligations obligations that refer to subideal sit-
uations For example, Lewis describes the CTD obliga-
tion that \ou ought to be helped when \ou are robbed

Example 1 (Good Samaritan 'Paradox') 'lIt ought
not to be that you are robbed A fortiori it ought not to
be that you are robbed and then helped But you ought to
be helped, given that you have been robbed This robbing
excludes the best possibility s that might otherwise have
been actualized, and the helping is needed in order to
actualize the but of those that remain Among the best
possible worlds marred by the robbing tht best of the bad
lot are some of thosf where the robbing is followed by
helping [Lewis 1 974]

In the early seventies several dvadic modal systems were
introduced to formalize CTD obligations sne [LCWJS
1974] for an overview Unfortunately several techni-
cal problems related to CTD reasoning persisted in the
d\adic logics see [Tomberhn, 1981] A dyadic obligation
0(n | @) can be read as 'if g (the antecedent) is the case
then a (the consequent) ought to be the case A CTD
obligation is a dyadic obligation of which the antecedent
contradicts the conclusion of another obligation For ex-
ample if wc have Q| 3} and@(7 | e} then the last
one is a CTD (alias secondary obligation and the first
one is called its primary obligation CTD obligations re-
fer to optimal subideal situations In the subideal situa-
tion that QO | )i is violated A—r, the best thing to
do is & Recently if was observed that the violation can
be formalized in non-monotonic logics [McCarty, 1992
Horty 1993] theories of diagnosis [Tan and van der
Torre 1994a, 1994c] and decision theories [Boutilier
1994b] Wc sa\ that dyadic obligations satisfy the Kan-
tian principle 'ought implies ran when ought refers to
'the best of those that remain' This will be explained
in more detail in Section 2 3

Since the late seventies, several temporal deontic lopes
and deontic action logics were introduced, eg [Loewer
and Belzer, 1983, Makinson, 1993 Alchourron, 1994]
which formalize satisfactonly a special type of CTD obli-
gations Temporal deontic logics formalize conditional
obligations in which the consequent occurs later than the
antecedent The underlying principle of the formaliza-
tion of CTD obligations is that facts of the past are not
in the 'context of judgment' [Loewer and Belzer 1983]
Hence they can formalize the Good Samaritan 'Para-
dox in Example 1 However, they cannot formalize the
variant of the 'paradox' described by Forrester (see Ex-
ample 3) and the Chisholm 'Paradox' (see Example 2),
because in these 'paradoxes' there arc CTD obligations
of which the consequent occurs at the same time or even
before its antecedent



2 2 Overridden defeasibility

A defeasible deontic logic can formalize obligations that
ran be overridden hy other obligations Overridden
structures can be based on a notion of specificity, like
in Horty s well-known example that vou should not eat
with your fingers, but if you are served asparagus you
should cat with your fingers [Hortv 1993] We say that
an obligation is cancelled by exceptional circumstances
when it is overridden For example the obligation not
to cat with your fingers is cancelled bv the exceptional
circumstances that vou are served asparagus

In a defeasible deontic logic conditional obligations
are defeasible conditionals In recent years several au-
thors have proposed to solve the Chisholm Paradox' bv
analyzing the problematic CTD obligation that occurs
in it as a tvpe of overridden defeasibilitv (see eg [Mr-
Cartv, 1992, Ryu and Lee, 1994]) * The underlying idea
is that a CTD obligation can be considered as a conflict
ing obligation that override a primary obligation Al-
though this idea seems to be ver\ intuitive at fust sight,
we argue in this paper that this per/spec live of CTD obli-
gations as a kind of overridden defeasibility is mislead
ing It is misleading because although this perspective
vields most (but not all') of the correct conclusions for
the Chisholm Paradox , it does so for the wrong rca
sons We show that it is more appropriate to consider
the. CTD obligation as a kind of factual defeasibilitv
This docs not mean that the re is no place for overridden
defeasibilitv in deontic logic Bv a careful analysis of an
extended version of another notorious paradox of d< oti-
tic logie, the Fonester Paradox we show that some-
times combinations of factual and overridden defeasibil-
itv art needed to represent defeasible deontic reasoning
But first we give our analysis of the ( hisholm 'Paradox.
Fust we present the 'paradox1 in a normal dvadu deontic
logic to show its paradoxical character Subsequently
we analyze the paradox in a defeasible deontic logic m
which there is only overridden defeasibilitv and discuss
the shortcomings of this approach Finally we give an
analysis of the Chisholm 'Paradox in terms of factual
dcfeasibility To make our analvsis as general as pos-
sible, we assume as little as possible about the deontic
logie we use The analyses given in this paper m terms
of inference patterns are, m principle, applicable to anv
defeasible deontic logic

Assume a deontic. logic with a finite piopositional base
logic C and dyadic modal obligations O(a | B), where B
(the antecedent) and a (the consequent) arc sentences
of C Assume further the unrestricted strengthening of
the antecedent rule SA

O{a | B)
Ola [FA 1) (1)

*[McCarty, 1992] does not analyze the Chisholm 'Paradox
but thf so-called Revkjavic 'paradox’ which he considers to
contain two instances of the Chisholm 'Paradox' each one
interacting with the other'

SA

Finally, assume the deontic detachment (alias transi-
tivity) rule DD

Ole | 8), G %)

R TP Py @)

The notorious Chisholm Paradox' [Chisholm, 1963]
(alias the CTD 'paradox , alias the 'paradox of deontic
detachment) is as follows ®

Example 21 (Chisholm 'Paradox') Consider the
premises Ofa | T), (Xt | a) and (=t | =a) where T
stands for any tautology a can be read as the fatt that a
certain man qoes to the assistance of his ntighbors and t
as the fact that he tells thevi he is (omtng Tht premise
(=i | ~a) is a CTD obligeitum of the (primary) obliga-
tion (Ma | T) because its antecedent is inconsistent vnth
thf (onsequcnt of the latter

The intuitive obligation ©(# | T) can be derived by DD
from the first two obligations ft seems intuitive because
in the ideal situation the man qoes to the assistantf of
his neighbors and he tells them he is coming Hener
if he does not tell them tht ideal situation is no longer
reathable However from (Mt | TY the  counterintuitive
(Mt | 7n) can he derived by S A This is counterintuitive
because there is no reason to tell them he is coming when
the man docs not qo Moreover in many denotes logics
Ot | =p) and Ot { -p) are inconsistent

This counterintuitive obligation rannot be derived in
a defeasible deontic logic with overridden defeasibility
For our argument we use a notion of overridden based on
specificity Assume that SA is replaced b\ the following
restricted strength' mug of the antecedent rule RSA”
RSAo contains the so-called non-overridden condition
Co which represents that <{(}{« | J}i is not overridden
b\ some CYno' | 3') for B A~y It is based on a simpli-
hed notion of spcciht it\ because background knowledge
is not taken into acrount and an obligation rannot be
o\ernddcn b\ more than one obligation

(’1(“ | 3), C{J

RSA
O Dl AN

(3)

where condition Co s defined as follow s

Cry there 1s no premise Oa’ | 47) such that
3 A~ logically nnplies J', 3" lopually inplies 4
and oot vice versa and @ and @' are Inconsis-
tent

The following solution can now be given for the ‘paa-
dox’

Example 2 2 The mtushive obhgation O | T) can still
be dermmed by DD} from the frst two obbgahions Fram

*The original 'paradox’ was Riven in a monadic modal
logit, here we give the obvious formalization in a dvadu logic
See [Tomberlin 1981] for a discussion of the Chisholm 'Para
dox' in several conditional deontic logics
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Ot | T) the counterniustive (Nt | —a) canneol be derived
by RSAs, because Ot | T) 15 overndden for ~a by the
CTD abhgation O{—t | -a}) te Co ts false Hence, the
rountermtustive obhgation 15 cancelled by the ezceptional
rircutnstanc s that the man doe s not go ta the assistance

Though this veelds mtuitrie results from the sot of
premises, we think that 1t does so for the wrong reasons
A simple ¢ounterargument agamst the sclutron of the
‘paradox’ above 1s that overnding based on specifiaty
does not work anymore when the first premuse s (a | 1)
where : can be read as the fact that the man 15 personally
tvited to asqst  Another countirargument agamst the
solution of Lhe ‘paradox for anv defimtion of orvcrndden
is that the trick does not work either when the st of
premuses contatns only the first two obligations as s the
case 1 the following (xample

Example 2 3 Conader only the premacs Oa | T) and
Ot | ) Agam the tnhubive obhgation Ot | T) can be
derived by DD From this dertwed obligation the coun-
termniutine Ot | —a) can agan be derved by RS5A
because there 15 no CTD obligation which ecanceds the
countermiutive obligation

In [Tan and van der Torre 1994¢] we dubbed the n-
turtion that the ebligation (3t | T) 1« mtwine and the
obligation CY(t | —a) 1~ counterini mtive as deontic de-
tachment as a defeasthle rule  The obhigativn C{/ | ™)
that 15 dertved by DD lacks unrestricted strengthommg
of the antecedent the hardactenstic properey of defeas:
ble conditionals The underlying assumption of the 1n-
turtion 1« that the inference of the obligation of the man
to tell s newghbors that he 1 coming 1s made on the as
sumption that itc goes Lo thewr asssstance I he does not
go, then this assumption 1+ viclated and the obhpgation
bastd on this assumphion 1s factualhy defeated

The problematic character of DD 1s well-known from
the Chisholm Paradox and it 15 therefore usually not
accpted for deontic logies However, the same phenom-
wna occurs when 94 (or RSAy) and the followmg rule
of consequential closure CC 15 accepted and tlas rule 15
accepted by many deontx logies ®

Olry | ) Ola, 2 a2 | B)

CC
Oz | )

(4)

This 15 shown by the following vanant of the cxam-
ple whare the comditional obligation 18 represented as
an ahwolute ohligation 7

“For examples of deontic logies net satisfving the CC rule,
see Chellas Ch D [Chellas 1980) (2 nonnormal modal deontic
logic) ancd Hansson s Preference Deontac Logwc (PDL) [Hans
qon, 1950]

"It may bc argued that the premise Qo — t | T) does
not represcnt the conditiopal obhgation correctly  How-
ever, [Horty 1993] gave an example (adapted from an ex-
ample of {van Fraassen, 1973]) iz which similar ruferences are
made from the premises Qlav s | T) and O(-a | T), where a

Example 24 Cousider the premses (e | T) aend
Qla = L | T) The mtutwe obhgation Ot | T) ts de
rved from the two premses by CC However, from ths
dersved obligation the counferintutwe Ot | —au) can be
derwved by SA or RSA.

The examples show that CTD reasomng, 1 e reason-
g about subideal behavior, cannot be formahized sat-
wfactordy i a defeasible deontic lopic with only over-
ridden defeasibility Hence we cannot accept SA (or
RS 4Ap) represent {(a-temporal) OTD ubhgations and ac-
cept DD or CC

23 Factual defeasibility

As an lustratinne example of a formahration of factual
defcasibility we dhiscuss The sorcalled non-violabibity con-
dition 4 of our deonti logie DIODF ste [Tan and
van der Torre 1991a 1994c| DiobpT i1~ 4 diagnostic
motlel for deontic reasoning based on Rater » theors of
d1agnosis [Reiter 1987] 'The underly iy 1dea of Di1opF
1 that violated obligations are andlogous to faulty
components i diagnostic reasomng  In Dok the
assumptiou-based reasoming discussed 1in Exanple 23
1s related to the assumphions about fauliy companents
made 11 didgnostit reanoning

Assume a fimte proposifione) bast logu £ and labdled
tvadic conditional nbligations Ofee | ) with o Jand L
scntences uf £ Roughly «peaking the lalel L 15 a record
uf the consequences of the promses thar are uscd in the
dernation of (fr | J)  Each furmula accurring 48 a
premuse has 1ts own conscguont i its label We assum
that the antecedent and the label of an obligation are
always consisient The label of an obligation dirived by
an mferenie rule 15 the conunction of the labels of the
premises used 1n thas wlerence rule The non-violability
condition Oy 18 used to realize the Kantfien principle
that ‘eught wnples can Informally the premses used
in the derivation tred are not violated by the antecedent
of the derwved obligation, o1 alternatively, the derved
obligation 15 not a CTD obhigation of these premises

Oa | 8) €y
Ol | 3 A=)y
Oy LA J A~ 18 connistent
Ol | 3 Co, Oy

RS A, (5)

RSA 6
(o Ole | A7)y (6}
Oy LAF AR s consistent

v Ly ALy A~ s consistent

<an be read as the [act that you are i the arny and s as the
fact that vou perform alternative service Moreover, when
DD 18 not accepted and CC 15, then thw leads to semantic
problems as {Tomberhin, 1981) showed for Mott’s solution of
the Chisholm 'Paradox’ [Matt, 1973)



Moy | B, Ol = axg | B)r,, €

CcC
) O[ﬂu | ﬂ)L]’\Li

(8)

Cy LiAL,A P s consistent

It can easily be checked that for txample RSA, 16
better than RS A, Booanse RS A, vields all of the in
te nded cond lusions of the Examples 2 1-2 4, but nomne of
the counterintwitive conclusions produced by RS A,

The reader mught wonder why we consider condition
Cy to be a type of factual defeasibility In this scction
we only discuss conditional obhigations and how thes
ran he denived from each other Facts do not secm to
come nto the pieture However a closer analyars toyve als
that factual defoasibulity 1y indeed the underly g me ch-
umsim First of all, the antccedent of a dyadic obligation
restricts the [ous to possalnlities tn wlich the anteccdont
15 assumed (0 be factually true and the conscruent rep-
tescnt what 15 obligatory giicn that these [acts are as
surned Henco the conscquent rofors to ‘the host of thow
possibnhitics Lhat remam The hantian prinaple  ought
mplics tan states essentially that what ought (o e the
rase {(1e 1he consegnent) has 1o be possible grven These
assutted-to-be drue facts (10 the antecedint) This s
the meamng of can' here  An analogy that dllustiates
trat the khanttan Princple mduces fac tudl defeasthihicy
1» ta compare the DDy rule with 1t defaolt logic coun-
terpart The order of applic atin of default rides m i
generation of an extonwion oan be compared to the tran-
witivity of sbhligations m the DDy rule For example the
default % can e applied after the dofault Jﬁi, Liecalisg
the conse quent of the hrst can be used to obtam the pre-
requisite of the second  But this chiam would be broken
if 4 would faciuadhy defeat 3 (aned assannng there 15 no
other way to obtan J)

The Examples 21-24 show that CTD structures
sometimes look Like overndden defeamble reasomng
structure s, bt a careful analysts shows that thev e
wetually cases of factual defeasibility The difference be-
tween the conditions Cp and ¢ «xplains the confusion
hitween CTD structures and overrnidden struciures m
Fxample 2 2, because 1t this example the two reatr-
tions comncde for strengthening of the antecedent

We mtroduced ¢y in D10DE ta deal with CTD obh-
gations This condition 15 analogous (o & proposal of
Van Fraassen [van Fraassen 1973] wluch was formal
1zed by Horty [Horty, 1993] in Rater's default lugic
Theyv mtroduced 1t to represent moral dilemmas de-
ontic inconsistencies hke Pp | T} and CO(=p | T)
See [Horty, 1993) for the motivation and [Tan and van der
Torre, 1994a) for the companson with DIODE  For
other propusals of factual defeasyhilits, see Hansson's
dyadic deontic logic [Hansson 1971] (no strengtheming
of the antecedent) and Bautiher’s extension of Hansson's
logic [Boutilier, 1994b)]

24 Facticity

As diseussed 1 Section 2 1, 1n dyadic deontic logir pught
rcfers to ‘the best of those that remain’ Dyadic obhiga-
tions Ofre | #) can be rcad as ¢ 15 the casc m the best
states where 715 the case’ The follow g rule of facticity
F 15 mtittive under this reading of conditional obhga
tions  As has been ponted out many times sec o g [4l
chourron, 1994, F 1« countenntwitne with the onginal
reading of the dvadic ahligations, bec ause it says that 1f
s the case then o ought to be the case

F Me | o) ()

Thr uext example shows a possable use of F

Example 25 Consder the single primuse Ola = 4
TY  The obligannon (a — t | a) 15 derued from the
premse by RSAy and the obhigatron (Ka | a) 1y derved
by F' From theve tua obligationy the nhatae obligation
Ot | ) s derved by 0y

3 Cancelling versus Overshadowing

In thus section we analvze the derivation of absolute obli-
gihons from the dyvadu olhgations in a defcavible deon-
tic logic To keep our analysiy us general as possible, we
only arcept the infercoce pattern R5 4, for the dvadic
ohhgarions The wmftrense pattern that derives absolute
obligations from condihonal obhgations s ¢ dlled factual
dotarhinent To represent 1he detachod absolute oblige
tions wo assnme monache modal obhgations O(a)  No
huither properties of the monadic operator ac assumed
The sumplest de hnition of factual Jotachment as the fol-
lowing rule FD, alias deontic modus ponens

Qta}h 1

FD
O

(10)

Obnonsly, FD s not acceptable i @ de feaseble deontae
logic because 1t detaches ovirndden obhigations  The
following exact Fartnal detachment rule EFD dods not
derve overnddon obligatbions Heore 1t s formalized wath
Levesque - All-I-know {(alas only knowming) nperator A
{see [Boutilier, 1994a])  A(n) 15 true when o 1s Jogically
cquivalént with the conpinction of all factual premises
that arc p1ven

Ofex | B), A()

EFD Oro)

{11)

Note that EFD vields a kind of overndden defeas-
hility with respect to factual derachment If we have,
for example as premisis (e | 3) and Of-o | 3 A ¥)
then EFD derives the condusion Qee) of wo only have
as factual premises 4 However, if we bave as factual
premise S A -, then EFD denves from those two obh-
gations (G(~a) If EFD 15 accepted then the relation
between facts and absolute ubhgations 1s identical o the
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relation hetween antecedent and consequent of the con-
ditional obligations

The following so-called fence example was introduced
m [Prakken and Sergot 1994] It 1s an extended version
of the so-called Forrester Paradox' jyou should not lall,
but 1f you kill vou should do it gently [Forrester, 1084]

Example 31 (Forrester ‘Paradox) Consider the
premases O(~f | T) Qlw | f) end Ofw | ¢) unth back
grotnd knowledge w — f where f can be read as the
fact that there 13 a fence around your house w simalarly
Jor a white fence and ¢ for a chff nert to your housr We
assume that the background kmowledye 19 wncorpornted in
the defimtions of (¢, and C'y n the cbvious way Notice
that Ofw | f) 5 a CTD obhgatron of O(-f | T) and
O(w | ) 15 not

Let F be the conyunction of all factual premuses When
there w5 o fence and ¢ off F = f Ac the first premase
8 wtustwely overrmidden, and therefare it 1s not violated
Henee the obligation O(=f) should not be derwable If
there 13 a fentce wnthout a chff F = f the fir<l premuse
5 wnfustwely not overmidden  and therefore it 19 nolated
Hence the obhgation O(—f) should be dervable

The obligation (= f | fAr) 1s not dermved from Q(—f |
T) by RSAa, becnuse il 15 overridden by Qlw | ¢) The
counterintusiwe obligatton O(=F) can therefore not be
dernwved by RSAp and EFD from O(-f | 7) and F =
7~ However the obligation O{—f | f) 1s not dersved
ewther from (N~ f | T} by RSA because il 13 overmidden
by Ofu | f) according o Ceg; Breause O(—~f | f) 1
not derwable the mmtutfive obligation O{-f) cannot be

dertved by RSAp and EFD from O(=f | T and F = |

The problem 1n this example 15 that both Ofw | f)
and O(u | r}) are treated as more speafic obhigations
that override the obhigation (-f | T) 1e bhoth are
treated as cases of overndden defeasilnlity However, this
18 not corieet for Qlw | f} Tlus last obhigation sheuld
be treated as o CTD obligation, 16 as 4 case of [ac-
tual defcasibility 'What 15 most strikang about the For-
rester ‘Paradox’ 15 the observation that » hen the premse
O(=f | T) s volated by §f then the cbhgation O(—f)
should be dernvable but not when Qf{=f | T) s overnd-
den by f Ac¢ This muans that vielatwn or overnding of
O(—f | T) are quite dafferent 1o the sense that they have
different consequences This overniding can be viewed
as a ty pe of overridden defeasiility and the violation as
a tyvpe of fa tual defeasibility Hence, also the Forrester
Paradox shows that factual and overnidden dofeasibility
lead to diffcrent conddugions Moreover 1t 15 exactly the
tifference between cancellation and overshadowing that
we discussed in the introduction of thiy paper Overnd-
ing of O{—f | T) by fAc means that O{—f) 1s cancelled
and has no force anymore Violation of O(—=f | T) by
J means that O{—f) has still 1ts loree, 1t 18 only over-
shadowed and not cancelled Hence, this 15 2 knd of
fartual defeasibility = hich differs from its counterpart in
default logic in the sense that it 15 overshadowing factual

1530 NON MONOTONIC REASONING

defeasibility rather than cancelling factual defeasibility
One obvious way to solve the problem mentioned n
Example 31 18 to say that condition Cp 15 too strong
In [van der Torre 1994] we gave an ad hoe solution of the
previous problem by weakening the definition of overnd-
den with an additional condition which represents that a
CTD obligation cannot override its primary obligations

(o there 15 no premse @a" | A) ench
that BA~ logucally implies 4", J'° logically
umphes # and not vice versa o and o are
inconsistent and o and 4’ arc consistent
[van der Torre 1994]

Tlus dehinition gives the ntwtinve conclusions end not
the counterintuitive ones with EFD, as the following ex-
ample shows

Example 3 2 RSA( with C, derwes O(—f | f) from
Q(—f | T}, but o does not derwe O(~f | fAr) The
courntterntutive oblwgation (- f) still cannot be derved
by RSAp and EFD from O(-f | T) and F = fAc
The wntuttive obligaton O(~f) cen be denved by EFD
from O(—f | fYand F = f Henee REAn unth €[, and

EFL} derwve eractly the mturbwe oblgations

Anather more sophistic ated solution 15 to change the
EFD rule instead of (;  The most unportant advan-
tage of chanmng EFD 1w that this 15 also 4 soluton
when RSAny 18 accepted The condition €, of RS A,
ensures that the consequent and the antecedent of 1
dyvadic ohlhigation are alwave consiatent This ronqistency
1~ a formabiration of the Kantian prnnciple ought im-
plies can , as we disc ussed in Section 23 However with
R5Am and EFD a and Q{—a) will never be true at the
samc time so0 violated obligations are not represented by
the absolute obligations  Another advantage of changing
EFD mstead of Co 1s that 1t 15 Irss ad hoe In [van der
Torre 1994] we had to further adapt the dofimtion of
(7, for another notorions {and lughly amliguons) para-
dox , the so-called Revkjavic ‘Paradox’ [Belzer, 1986
4 third advantage of changing the EFD rule 1 that
EFD cannot [urmalise fulhlled obligations satisfactonly
A fulflled obligation 15 something that ought to be the
case and that 16 also factually the case For cxample, m
the Forrester ‘Paradox’ the obligation G(=f)A-f could
rcprosent that there s no fonce and the obhgation that
there oughl to be no fence 18 fulhlled However, when

thie weakenmg of the consequent rule W C oﬁ.:—ii.

accepted then O(f | f) tan be derived from Of{w | f)
From O(f | ) and F = f the absolute obhgation C{ f}
can be derived by EFD, although the fence 15 cerianly
not a fulfilled obhigahion Moreover, if the wference rule
F 1s accepted, then all facts are detached as absolute obli-
gations by EFD We will show that this can be solved
by changing the definition of EFD

To formalize a netion of factual detachment that 1g-
nores overridden defeasibility in case of violated obliga-
tions we introduce the following so-called retraction fest



(R-test) The test says that 1if we consider whether o 1
absolutely obligatory we have to ronsider possibilities 1n
wluch a 15 true and possibilities in which @ 15 false

R-test 15 obligatory (D(e) 15 an absolute
obhgation) 1  ought to be the case on the
pssumphion that —a and o are not the rase 10
on the assumption that a 15 contingent

The R-test  an be conwidered as a version of the kan-
tian prinaple for factual detachment In tlns mterpre-
tation of ought imphes can’ ought refers to the abso-
lute obligations and cen means that neither —e nor a
15 fartually the case The R-test can be formalized a»
follows, wherd *~ 15 a retraction aperator satsfying {he
Gaidenfors postulates [Gardenfors 1988] For simphicity
WL wnle 1straction as o = g — {~]} where o, J and ~,
arc sentences aof £ a 15 the result of the retraction of the
4, [tom ;3 and therefore a does not derrve any of the s
Y,

Mo | 34— {a -a}) A(J)
)

Natice Lhat this formalization inhorts probloms of
retraction L that 1t 1~ not unique and romputa
bonally complex  For this reason we w1l use a veny
simple notion of retraction that sufhces for our pur-
poses W only consider casis where J 15 & ronjurd
tiott of Iiter s {atoms possibly precoded by o negation
seen) and o 1 hteral  For thus simple case the 1etrac-
ticm 3 — {ev =} v wmply the deletion of o and -n
from 4 This typc of retraction can be allust ated with
the following examplis W = ~f and 3 = f rthan
OFfF | F={-f M =00-71T) Ifa=-f and
Fd=JAar than Q- | fac={-F fH)=0(=f|¢} 5o
if we want to denve O f) with RED and (he promisc
A(Ff Ad) thaua woe need ({=F | ¢) as uther premise

We 1ecansider the Forrester Pardadox with this sampli
hed notion of retraction and we show that RFD derives
exarctly 1he imtmtive conclusions

Example 33 Let F be the compunction of the foctual
premases  Fusl consider the situntion whenr there s o
Jence but not a chff 16 F = f Thr absolule vhblyn
tson (X~ f) can be derwwed from O(=f | T) and A{f) by
RFD

Notr ronsider the situalion when there s a fence and
achff se F = fAc The absolute oblgation CH=J)
cannat be derwwed by REFD, because the derwetion ma
O(=f | ¢) from Q(=F | T) ts blocked by Cou

In the previous example, RFD and RSAqgy vield ex-
artly the same intwitive conclusions as EFD and RSAo
with ', The rules RFD and RSApy are m our opm
1on more appropnate to model defeasible deontic roason-
g than the 1ules EFD and RSAp with Cf, because
RSAy 18 pioferred over RSAg, as we argued m the
Previous section Another advantage of RFD 1s that the
R-test 15 very mimtive and not an ad hot hke solution

RFD

(12)

of the problem like the adaptation of Cp Fmally, RFD
also formalizes an inturtive nation of fulfilled abhigations,
because 1t deals with fulfilled obhigations m exactly the
samc way as with violated obligaiions

The relation betwesn EFD and RFD 1s given by the
following lemma

Lernma 1 Let 7 bc the conjunition of the factual
premses  If @ end ~a are not -y Cn[F] where Cn
stands for consequence set, then Ofcx) 18 derwed by EFD
ff ot 19 derwed by RFD

Proof From the Gardenfors postulates follows that
Cn[F - {a}) = Cn[F] when F A - 18 consistent

4  Further research

In this piper we only consideied examples in which
overridden defeasibility is always of the cancelling t\pe
However, Ross gave in [Ross 1930] also examples of so-
railed prima facie obligations that can be considered as
overridden defeasibility of the overshadowing type we
will study how this (an be analyzed in our framework
We will also studv the relation between the R-test and
the Ramsey test in conditional logic The crucial differ-
eii( e between the R test and the Ramsey test is that in
the R test the consequence is taken into account
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