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Abstract

In this paper I set out a new Kantian approach to resolving
dilemmas such as the trolley problem for semi-autonomous
machine agents such as self-driving cars. First, I argue that
efforts to build explicitly moral machine agents should fo-
cus on what Kant refers to as duties of right, or justice,
rather than on duties of virtue, or ethics. Then, I show how
the shift from ethics to a standard of justice illuminates the
resolution of the conflict of obligation in what is known as
the "trolley problem" for rightful machine agents. An action
is rightful, Kant says, when it 'can coexist with the freedom
of every other under a universal law;' hence Kant specifies
duties of right by reference to their consistency within a sys-
tem of equal rights of freedom. I interpret this demand for
consistency in the system of legal norms as a normative re-
quirement of justice. Hence when conflicts between strict
legal obligations arise, we should not conceive them as
cases where we must violate one or another obligation but,
instead, as cases where we must revise or qualify obliga-
tions in order to meet the normative requirement of consis-
tency.

In a recent massive experiment conducted online, millions
of subjects were asked what a self-driving car whose
brakes have failed should do when its only choices were to
swerve or stay on course under various accident conditions
(Awad, et al, 2018). Should the car swerve and kill one
person in order to avoid killing five people on the road
ahead? Most subjects agreed that it should. Most subjects
also agreed, however, that the car should generally spare
younger people (especially children) over older people, fe-
males over males, those of higher status (e.g., the rich)
over those of lower status, and the fit over the overweight,
with some variations in preferences correlated with sub-
jects' cultural backgrounds. But while such results may be
interesting, I will argue that they are largely irrelevant to
the question as to what a self-driving car faced with such a
dilemma should do.

Efforts to build explicitly moral machine agents such as
self-driving cars should focus on duties of right, or justice,
which are in principle legitimately enforceable, rather than
on duties of virtue, or ethics, which are not. While dilem-
mas such as the (in)famous "trolley problem" (which in-
spired the experiment above) have received enormous at-
tention in machine ethics, there will likely never be an ethi-
cal consensus as to their correct resolution, and even if one

could be achieved, it would be largely irrelevant to the
problem. What matters is whether machine agents charged
with making decisions that affect human beings act right-

fully, that is, in ways that respect real persons' equal rights

of freedom and basic principles of justice. Whatever reso-
lution of dilemmas such as the trolley problem one prefers
ethically, it is the law that determines when makers and
users of semi-autonomous machines such as self-driving
cars will be liable or culpable for the machine's decisions,
and law must conform to principles of justice, not the par-
tial ethical preferences of one group or another.

In this paper, I set out a new, Kantian approach to re-
solving dilemmas and other conflicts of obligation for
semi-autonomous machine agents such as self-driving cars.
The approach begins with the modern distinction between
justice and ethics, and looks to a standard of justice (rather
than ethics) to determine how to resolve conflicts of obli-
gation such as in the trolley problem. An action is just,
Kant says, when it "can coexist with the freedom of every
other under universal law;" therefore, the rightfulness of
any act is specified explicitly in terms of its consistency
within a system of equal rights of freedom (DR: 6: 230).

I interpret this consistency not descriptively but as a
normative requirement that justice imposes upon any legal
system of enforceable duties and rights. Hence when
dilemmas between strict legal obligations such as in the
trolley problem arise, we should not conceive them as
cases where we are forced to violate one or another of our
inconsistent obligations but, instead, as cases where we
must revise legal obligations and rights in order to meet the
normative requirement of consistency in a system. The
legislative, executive and judicial institutions of the civil
state are necessary, Kant argues, to construct and maintain
a system of equal freedom for human beings in social inter-
actions.

Finally, I will consider how a deontic logic suitable for
governing explicitly rightful machines might meet the nor-
mative requirement of consistency. I suggest that non-
monotonic deontic logical approaches to conflicts of obli-
gation such as that implemented in answer set or logic pro-
gramming can meet the consistency requirement, though



with certain reservations, and that a logic of belief revision
may be preferred.

Rightful Machines

In the Doctrine of Right, Kant defines the "Universal Prin-
ciple of Right" (UPR) as follows:

Any action is right if it can coexist with the freedom
of every other under universal law, or if on its maxim
the freedom of choice of each can coexist with every-
one’s freedom in accordance with a universal law
(DR: 6: 230).
Kant articulates the same idea in terms of the right of free-
dom:

Freedom (independence from being constrained by
another’s choice), insofar as it can coexist with the
freedom of every other in accordance with a universal
law, is the only original right belonging to every man
by virtue of his humanity (DR: 6:237).
Hence while freedom is independence from being con-
strained by others, the right of freedom is that freedom lim-
ited by everyone else's equal rights of freedom under uni-
versal law. An unrestricted right of freedom would fail to
secure everyone's rights of freedom; therefore Kant imme-
diate connects justice with an authorization to use coer-
cion:

[Cloercion is a hindrance to resistance to freedom.
Therefore, if a certain use of freedom is itself a hin-
drance to freedom in accordance with universal laws
(i.e. wrong), coercion that is opposed to this (as hin-
dering a hindrance to freedom) is consistent with free-
dom in accordance with universal laws, that is, it is
right. Hence there is connected with right by the prin-
ciple of contradiction an authorization to coerce
someone who infringes it. (DR: 6:231).

Self-defense and the defense of necessity

Self-defense is not wrongful, Kant says, because one's act
of self-defense 'hinders a hindrance' to one's right of free-
dom and is therefore consistent with equal rights of free-
dom in accordance with universal laws. That is, when
killing one's assailant in self-defense, there is no violation
of the general obligation not to kill because the killing cor-
rects the wrong the assailant is attempting to commit. Kant
does suggest that one might nevertheless have an ethical
duty not to kill one's assailant. This is possible because un-
like legal duties, ethical duties are not specified by refer-
ence to their consistency within a system. While Kant re-
stricts the term "obligation" in such a way as to preclude
conflicts even of ethical obligation, he allows that one may
have conflicting ethical "grounds" of action. Such conflict-

ing grounds do not exist in a legal context, however, since
legal obligations are completely specifiable in terms of
their outward aspects.

In a case of the defense of "necessity," by contrast, in
which one kills an innocent because that is the only way to
preserve one's own life, one does act wrongfully, Kant ar-
gues. But while enforcement of the legal obligation not to
kill in such a case would therefore be rightful in principle
(because it would correct the wrong), enforcement in ne-
cessity cases is not practically possible, since even a pun-
ishment of death would not effectively deter the crime
(6:235-6). Kant thus regards the defense of necessity, to
the extent it is thought a legal defense, as premised on a
confusion and so would reject any version of the "choice of
evils" or general necessity defense sometimes raised in
U.S. criminal law (see, e.g., MPC 3.02). Of course neither
of these defenses could be raised by machine agents that
are not real persons.

Duties of rightful machines

Duties of right concern only the public, outward aspects
of one's actions and are thus completely specifiable without
reference to the agent's intent or "maxim" of the end of ac-
tion. For example, while one has an ethical duty to keep
one's promises, one has a legal duty to keep only those
promises that meet the outward, public criteria that define a
contract, such as offer, acceptance, consideration, etc.
Whether I perform on the contract in order to honor my
promise or solely because I fear a civil suit, I meet my con-
tractual obligation just the same. Similarly, I meet my le-
gal obligations to avoid crimes such as theft and murder
even if | avoid them solely because I fear punishment. The
corresponding ethical duties, by contrast, require me to
avoid such criminal acts because they are wrong.

The rightful enforceability and precise specifiability of
duties of right have important implications for builders of
explicitly normative machine agents. First, the precision
necessary to specify duties of right should make such du-
ties much easier to capture in governance systems. Sec-
ond, rightful machines sidestep problems related to the
agent's capacity for freedom. If a machine cannot act ac-
cording to an ethical principle that it freely chooses, then
the machine cannot act ethically and can at best produce
only a simulacrum of ethical action (Guarini). But if, on
the other hand, advanced machines are capable of autono-
mous ethical agency, then installing a coercive explicitly
ethical governance system would violate the machine's
right of freedom (Tonken). By contrast, duties of right re-
quire no particular (or any) subjective incentive for action;
hence mere conformity with the outward aspects of such
duties is sufficient to act rightfully.



Finally, and perhaps most importantly, since ethical du-
ties are not rightfully enforceable against those who violate
them, explicitly ethical machine agents may often act
wrongfully, and it is not difficult to imagine dystopias
where machine agents paternalistically manage human af-
fairs in the service of partial ethical ideals. By contrast,
machines that conform to duties of right will by definition
respect real human persons' rights of freedom and avoid
paternalistic ethical meddling.

Self-driving cars and other machine agents programmed
to act in accordance with popular ethical intuitions would
be neither ethical nor rightful machines, and instead, seem
to me to pose a threat to civil society. The goal of machine
ethics should be rightful machines.

Solving the Trolley Problem

The original trolley "problem"

Consider the original ("Driver") version of the "trolley
problem" (Foot 3). Imagine you are driving a trolley
whose brakes have failed. The runaway trolley, gaining
speed, approaches a fork in the tracks, and you must
choose which track the trolley will take. On the main track
are five people who will be struck and killed if you stay on
course, while on the side track is one person who will be
struck and killed if you switch tracks. What are you obli-
gated to do? In polls and experiments, most people (90%)
say they would turn the trolley (Mikhail).

Now contrast Driver with the following variation ("Fat
Man") (Thomson 1976): Imagine that instead of driving
the trolley, you are standing on a footbridge overlooking
the tracks. The five are still in jeopardy in the path of the
runaway trolley, but now there is no side track. Standing
next to you on the footbridge is a fat man who leaning over
the side of the railing. You suddenly realize that you could
stop the trolley and save five people if you pushed the fat
man off the footbridge. He would be struck and killed, but
the collision would block the forward momentum of the
trolley, saving the five. Should you push the fat man over?
Most people about (90%) say they would not, in a reverse
mirror image of the intuitions in Driver (Mikhail).

The trolley "problem," raised by Phillipa Foot, is the
problem of how to rationally reconcile moral intuitions in
Driver with those in cases like Fat Man, since most people
are willing to kill one to spare five in the former but not in
the latter case (Foot). Foot suggests that "negative" duties
such as to avoid injuring or killing others are morally more
important than "positive" duties such as to render aid to
them (Foot). In Driver, Foot says, you are faced with a
conflict between negative duties not to kill five and not to

kill one, and since you must therefore violate a negative
duty not to kill no matter what you do, it is better to turn
the trolley and kill fewer people (Foot 5). By contrast, in
Fat Man, you are faced with a conflict between a negative
duty not to kill one (the fat man) and a positive duty to ren-
der aid to the five. In such cases, the negative duty is more
important than the positive one, Foot claims (Foot 5). One
therefore should kill the one to spare the five in Driver but
avoid doing so in Fat Man.

The priority of right

Foot's analysis is roughly correct but incomplete. To com-
plete the analysis Foot needs to provide some account of
why "negative" duties to avoid acts such as killing others
take normative priority over "positive" duties to perform
acts such as aiding others (Thomson 2008). I argue that
duties not to kill in the trolley problem take priority not be-
cause they are negative duties but because they are strict
duties of right, whereas conflicting positive duties in cases
like Fat Man are ethical duties. According to Kant, duties
of right take priority over ethical duties, in the special
sense that legal but not ethical obligations are rightfully en-
forceable. Foot's distinction between negative and positive
duties roughly tracks the distinction between legal and eth-
ical duties, since most legal duties are negative and most
ethical duties that are not also legally enforceable are posi-
tive. But the relevant distinction here is between duties or
right and those of ethics.

Now, while it is characteristic of Kantian deontology
that one's duties constrain the goals one may permissibly
pursue, this priority of duties over goals is not what distin-
guishes Driver from Fat Man. Both negative and positive
ethical duties constrain the pursuit of goals such as utility
maximization in Kant's deontology. Kant does not explic-
itly distinguish "negative" from "positive" duties anyway;
instead, he distinguishes perfect or strict duties that always
apply in all circumstances, from imperfect or wide duties
that apply only sometimes or in certain circumstances
(GM: 4:422-23, DV: 6:390). The former are usually nega-
tive, while the latter are usually positive. But it seems
clear that wide duties might sometimes ripen into con-
straining ethical obligations that should take priority over
reasons for action that strict ethical duties might generate.
For example, an ethical obligation to save a drowning child
in a case of easy rescue should take priority over a conflict-
ing strict ethical duty not to break a promise one had made
to meet someone for lunch.

It is the priority of right over ethics, not the deontologi-
cal priority of duties over goals, that I argue explains why
killing is worse than letting die in Fat Man. While Kant
does not clearly explain why duties of right should take



priority over ethical duties, this is likely because he did not
think that conflicts between duties were even possible
(Timmerman). All duties of right are perfect duties of
strict obligation, whereas ethical duties are often imperfect
and of wide obligation. Hence if legal obligations always
apply in every situation, and Kant thinks that conflicts be-
tween obligations are impossible, then the question of the
priority of a strict duty of right over a wide ethical duty for
Kant cannot even arise. But if, as many believe (and as
Driver and Fat Man seem to me to illustrate), conflicts be-
tween duties are indeed possible, then the priority of duties
of right over ethical duties requires explanation. I suggest
the following understanding of this priority.

It is an axiom of modern, post-Enlightenment moral phi-
losophy that every person capable of autonomy is equally
free. What equal freedom immediately implies is that it is
impossible to force another person to act ethically, that is,
to act for ethical reasons. One can force others to act in
ways that conform outwardly with their ethical duties, per-
haps by threatening them with punishment if they fail to
comply, but then they would be acting merely to avoid be-
ing punished (DV: 6:381). Hence ethical duties are unen-
forceable. One can only enforce the public or outward as-
pects of duties; one cannot make people act ethically.
Hence one aspect of the priority of right amounts to just
the recognition that if others are free, then one cannot coer-
cively impose one's own ethical preferences upon them.
One can only force others to conform to those (legal) du-
ties necessary to secure an equal system of freedom for ev-
eryone (i.e. justice). In simplest terms it is wrong of me to
force you to do what I think you ought to do unless doing
so is required for a civil society.

I thus cannot push the fat man off the footbridge in order
to save the most lives, since even if the fat man had an eth-
ical duty to jump and sacrifice his life to save the five, I
could not force him to act ethically. Perhaps I could push
him if I first obtained his consent, or if I could ascertain his
will. But he fat man has a right of freedom to determine
for himself what should be done, limited only by the equal
rights of freedom of everyone else in a system.

Much more could be said concerning the priority of right
over ethics, but my aim here is only to give a sense of why
Kant endorses the idea. There is no question that he does,
as does almost every modern philosopher in some form.
For example, the utilitarian John Stuart Mill's principle of
justice, the "Harm Principle," states a version of the prior-
ity of right, and John Rawls defends the priority of right
explicitly and at length (Rawls).

The real trolley "problem"

Distinguishing right from ethics and observing the priority
of right thus solves the original trolley "problem." One has
a duty of right not to kill the fat man that takes priority
over one's ethical duty to render aid to the five, whereas in
Driver, there is a conflict between duties of right not to kill
the one and not to kill each of the five. But the more inter-
esting and important trolley "problem" for my purposes is
the conflict between duties of right in Driver. Foot takes it
for granted that it is better to violate only one rather than
five negative duties not to kill and that this is why one
should turn the trolley in Driver. But since principles of
justice bar the violation of one person's rights to achieve a
greater good such as to save many people, it is not clear
why justice should allow the violation of one person's
rights to achieve the greater good of avoiding violating five
people's rights. The one whose rights are violated might
complain of being wronged in either case.

Kant claims, moreover, that conflicts between one's
strict legal obligations such as in Driver cannot occur. One
cannot possibly have a duty to perform an action that one
is simultaneously obligated to avoid, Kant argues; hence
"...a collision of duties and obligations is not even conceiv-
able (obligationes non colliduntur)" (MM: 7:224). What is
known as the standard system of deontic logic (SDL) re-
flects Kant's view, since it is a theorem of SDL that "Op
--> ~O~p" (i.e., "~(Op & O~p)"), where we take "O" as a
monadic operator for an obligation one has and "p" as an
action one performs. That is, if one has an obligation to
perform an act, then one cannot at the same time have an
obligation not to perform that act. Admitting such a con-
flict in SDL would imply that one has an obligation to per-
form and not to perform the very same act (O(p&~p)),
which is not even conceivable. Kant's view and SDL thus
appear to imply that there is no conflict between one's obli-
gations in the trolley problem, and that one's obligation is
clear.

I argue that the best way to render Kant's claims about
the systematic consistency of one's strict juridical duties is
to think of it as a normative requirement of justice, rather
than a necessary truth about any system of norms we might
call legal. Whether conflicts of legal obligation are possi-
ble or not, it would be wrongful to enforce contradictory
legal obligations, as then force would be applied arbitrar-
ily, since one cannot possibly consent to such force. But
note that since ethical obligations that are not also legal
obligations are not rightfully enforceable, this normative
requirement would not apply if conflicts between ethical
obligations were to occur. Hence the analysis of legal as
opposed to ethical conflicts must be quite different.



I can now offer an approach to the solution of the trolley
problem dilemma in Driver. First, | argue that the conflict-
ing obligations at issue are strict legal obligations (not to
wrong another by intentionally killing her, even to save
many others), although there also appears to be consider-
able conflict between one's ethical grounds of action, as
well. I further stipulate that the problem is indeed a
dilemma in which we are subject to contradictory juridical
obligations (Op & O~p). That is, there is no other legally
relevant factor, such as the act-omission distinction, or a
superior right on one side or the other due to fault, or some
controlling positive law, that would eliminate one of the
obligations.

I then appeal to the normative requirement that strict le-
gal obligations must be made consistent in the prescriptive
system of legal norms. What does this normative require-
ment imply in such a case? The first implication is that
neither legal obligation in the dilemma can be rightfully
enforced. It is not possible to consent to be subject to the
enforcement of contradictory strict legal obligations, as this
is tantamount to consenting to arbitrary acts of coercion.
But note that this requirement of consistency in the system
of legal norms is a second-order principle of justice, not a
property of the system. Enforcement of either obligation if
taken by itself is rightful in principle at the level of the pre-
scriptive system of legal norms. At this prescriptive level,
consistency is a constraining property of the system; hence
a lack of consistency with other legal norms in the system
cannot be the reason that a norm is not rightfully enforce-
able. Contradictory norms are simply simply inadmissible,
and the implication of a dilemma is, rather, that the en-
forcement of either obligation is both rightful and wrong-
ful, i.e., that its rightfulness cannot be determined. At level
of of the descriptive system, however, obligations conflict-
ing in a dilemma are unenforceable and must be excised or
revised.

A second implication is that justice requires that the
dilemma must be resolved by law (i.c., either by legislative
action or judicial or executive order). It does not matter
how it is resolved, since either legal obligation would be
rightfully enforceable in principle in the absence of the in-
consistency. What matters is that it is resolved; and more-
over, the resolution may vary by jurisdiction, so long as
there is due process. And in fact this is precisely how
(U.S.) law handles many such cases: in some states, con-
tributory negligence completely bars recovery by injured
plaintiffs in accidents, while in other states, fault might
play no or a very limited role. Yet in each state, the law is
rightfully enforceable.

Suppose five people are attempting to cross an interstate
highway (which is generally illegal), and the self-driving

car cannot brake in time to avoid hitting and killing them.
Suppose the car could swerve to avoid them, but doing so
would kill a motorcyclist riding in an adjacent lane. The
car thus must choose between killing the five on the high-
way or swerving and killing the one motorcyclist. In a
strict liability jurisdiction, the car will be programmed to
swerve and kill the motorcyclist, because in such a juris-
diction, liability for the deaths will be assigned strictly
without regard to fault, and one death is less costly to com-
pensate than five from the point of view of the manufac-
turer's liability. In a contributory negligence jurisdiction,
on the other hand, the car will be programmed to continue
ahead and kill the five, because in such a jurisdiction, fault
bars recovery, and the manufacturer thus would not be li-
able for the deaths of the five. In each case car makers will
program self-driving cars to minimize their legal liability
(Casey). Yet no one argues that the application of either
state's rule is illegitimate. They are both rightfully enforce-
able within their respective jurisdictions. Note that princi-
ples of ethics are likely to play no role in determining the
behavior of self-driving cars.

In the absence of any controlling positive law or regula-
tion, or governing judicial precedent, however, neither le-
gal obligation can be justly enforced in the trolley problem,
and the practical result, speaking strictly legally, is that one
may resolve the conflict however one wishes.

Now, if the problem is framed as one where we are
forced to choose between ethical duties to avoid harming
one as opposed five, then I would agree with Foot (and
popular opinion) that, ethically, one should turn the trolley.
But how I might frame the issue ethically is irrelevant to
one's strict legal obligations, and even Kantians would dis-
agree on its proper ethical resolution. By contrast, what-
ever resolution a public authority makes of the trolley
problem is rightfully enforceable and so decides the issue.

Normative Consistency and Deontic Logics

One might think that the standard system of deontic logic
would best reflect the normative consistency requirement,
since no-conflicts (~(Op & O~p)) is a theorem in SDL.
But there seems to me no reason to think that even a ratio-
nal public authority might not inadvertently create legal
obligations that contradict in situations that authority did
not foresee. For example, suppose a municipal authority
passes a traffic law that requires stopping at stop signs and
another that forbids stopping in front of military bases. It
is not inconceivable that a local government agency might
then erect a stop sign in front of a military base, creating a
conflict of legal obligations under applicable enforceable
laws for drivers unfortunate enough to encounter the situa-



tion (Navarro and Rodriguez, 179). The possibility of such
conflicts seems a mundane descriptive fact about our sys-
tem of laws, and while one might be tempted to assert that
the ordinances in question cannot be held to conflict in the
case because the driver can have only one true legal obliga-
tion, this assertion seems clearly normative rather than de-
scriptive. Formal systems should be able to represent the
conflict of obligations in such a case descriptively while
maintaining some mechanism to meet the normative de-
mand for consistency. The logic should not deny the de-
scriptive possibility of such conflicts, as SDL does.

At the other extreme are deontic logics that accept clas-
sical contradictions between norms and attempt to draw
reasonable inferences despite them. Semi-classical logics
and some paraconsistent logics abandon classical seman-
tics with its two truth values (true, false) to replace it with
a semantics of many values (e.g., null, just true, just false,
and both true and false). Such systems are often regarded
as too weak to be useful, but the problem with them in the
present context is that their very purpose is to tolerate con-
tradictions. Such logics accept inconsistencies not only de-
scriptively but also normatively. Efforts to strategically
weaken axioms or rules of inference of the standard system
in order to avoid the deontic explosion offend the norma-
tive demand for consistency in the same way (Goble).
What the normative demand for consistency requires is a
deontic logical system that concedes the presence of con-
tradictions descriptively but whose semantics ultimately in-
sists that they be resolved.

Non-monotonic reasoning systems with a classical base
appear to meet this minimum requirement, though perhaps
not as explicitly as they might. NMRs are able to admit
contradictions because they reject monotonicity, that is, “if
Al- p and ASB then B|- p”. What this means is that some
inferences might no longer be drawn when new premises
are introduced; for example, one might introduce a new
fact that directly contradicts some fact upon which an in-
ference depended, so defeating that inference. They there-
fore avoid deontic explosion of inferences from the contra-
diction. NMRs on a classical base meet the normative con-
sistency requirement because, semantically, they require an
explicit preference or choice relation between possible
worlds that are (classically) maximally consistent, in order
to continue to draw defeasible inferences. Literal contra-
dictions of facts in a NMR will generate the same deontic
explosion of inference that occurs when contradictions are
admitted into the standard system of deontic logic. The an-
swer sets semantics, for example, reflects this, returning an
answer set containing all literals when factual contradic-
tions are unavoidable (Gelfond).

Carlos Alchourron rejects defeasible deontic logics be-
cause he argues such systems obscure the distinction be-
tween descriptive and prescriptive activity in the law
(Maranhao). As a positivist Alchourron looks outside any
formal property of law for sources of law's normative au-
thority. Kant understood there to be a necessary connec-
tion between law and the normative obligation to obey it;
hence Kant would reject positivism. Law that conforms to
the UPR (and perhaps other implicit requirements, as well)
and is enacted in accordance with civil institutions, etc., is
valid law for Kant because of its form, and to some degree
because of its substantive content (not violating equality,
freedom) and procedural history (arising as out of just in-
stitutions). All of these requirements flow from the dis-
tinctively legal principle of justice, the UPR, and ulti-
mately, the categorical imperative.

Yet Kant would also recognize that a number of diverse
consistent bodies of positive law are possible and are all le-
gitimate because they do not violate basic constitutional
conditions. Hence Kant may also have some reason to pre-
fer a legal epistemology that shows the explicit evolution
of law toward the strongest and most coherent system real-
izing equal freedom. Logics of belief revision such as
AGM may thus offer the most promising approach to real-
izing Kant's normative requirement of consistency, since
such logics have robust formalisms for various operations
such as expansion, contraction or revision of the normative
system, and all refinements to legal rules are made as ex-
plicit as possible (Alchourron, Gardenfors, Makinson).
Rules are not represented as defeasible defaults in such
systems, although they may still achieve appropriately de-
feasible inferences by Alchourron's use of a revision opera-
tor on the antecedents of conditional obligations (Alchour-
ron 1991). The goal of system like AGM is to completely
and consistently and explicitly represent the full specifica-
tion of all legal rules. Defeasible logics, on the other hand,
may never eliminate defeasible rules that appear to be in
conflict but do not generate contradictions because of a
preference ordering found elsewhere in the logic. While
formally such logics are equivalent to AGM when supple-
mented by Alchourron's revision operator (Aqvist), a logic
such as AGM may better reflect Kant's normatively consis-
tent system of equal freedom under universal laws con-
structed by a civil community.

Conclusion

I have argued that efforts to build explicitly normative ma-
chine agents should focus on duties of right rather than
ethics.  Rightful machines by definition avoid acting in
ways that paternalistically interfere with rights of freedom,



whereas ethical machines may not. Shifting from ethics to
a standard of right, moreover, provides a new approach to
the law and logic of deontic dilemmas such as the trolley
problem for semi-autonomous machine agents like self-
driving cars.
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