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ABSTRACT
This paper discusses reasoning about norms using Extended Ar-
gumentation Frameworks. We argue that norms emerge from a
process of value based practical reasoning. We model practical rea-
soning using Action Based Alternating Transition Systems with
Values, with the resulting arguments evaluated in an Extended
Argumentation Framework, which permits arguments to attack
attacks as well as arguments, and so provides a natural way of rep-
resenting exceptions. Following our consideration of how norms
are justi�ed, we consider their application. Our representation of
norms in EAFs enables us to o�er an accessible account of permis-
sions and exceptions. We illustrate our approach with an example
relating to some US Supreme Court Fourth Amendment cases.
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1 INTRODUCTION
State transition diagrams are commonly used in multi-agent sys-
tems to represent the actions available to the agents, and the norms
applicable to them (e.g. [4]). One common way of representing
prohibitions (e.g. [1]) is to remove the transition representing the
forbidden action. But this makes norms implicit and, worse, pre-
vents any possibility of violation, which is central to any discussion
of norms [14]. Essentially this way of representing norms reduces
should not to can not. Our approach, following [8] is to use the
transition diagrams to generate value based arguments, as in [2]. In
this way norms can be seen to emerge from the process of practical
reasoning, reasoning about what actions should be chosen, and
can then be represented as arguments for and against the actions
they concern. We use Extended Argumentation Frameworks (EAF)
[17] to represent and evaluate the relevant arguments, to enable
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Figure 1: a) Basic VAF for Summer b) Basic VAF for Summer
with arguments expressing value preferences. c) Basic EAF
for Summer. d) EAF for Summer with Maslow.

reasoning about both what the norms should be, and, once the
norms have emerged, how they should be applied. EAFs not only
enable a more expressive and elegant representation of preferences,
but also provide a very natural representation of exceptions, which
are of great importance in any discussion of legal norms.

Our approach is based on [8]. The idea is that norms emerge
through a process of value based practical reasoning [2]. The reason-
ing may be performed by an individual, citizens of a state, members
of a social community. etc, and may give rise to prudential, legal,
social and moral norms as appropriate. The example in [8] is taken
from [11] and is based on a scenario taken from the parable of the
Ant and the Grasshopper1 In that scenario, in Summer the agents
have a choice of whether to work, and build up a stock of food, or
to play, when they will have no food for the Winter. In the fable, the
grasshopper plays while the ant works, and when Winter comes
asks the ant for food, but is refused and dies.

In Summer there are two arguments:
• Arg 1: You should work to avoid demoting life
• Arg 2: You should play to promote pleasure

These arguments con�ict as shown in Figure 1(a).
Which is chosen will depend on the value preferences. If we

suppose a preference for life over pleasure, Arg1 will be chosen,
1One of Aesop’s Fables, numbered 373 in the Perry Index.
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since Arg2 will be attacked by this preference. The contrary pref-
erence would attack Arg1 and so Arg 2 would be chosen. One can
express these attacks in a basic Value Based Argumentation Frame-
work (VAF), as shown in Figure 1(b). However, Extended Argument
Frameworks (EAFs) [17] provide a more elegant representation [5]
(shown in Figure 1(c)) as EAFs allow attacks not only on arguments,
but also on attacks. The preferences more properly attack not the
arguments, but the attacks between arguments. Thus, if for exam-
ple, given the preference for Life, some other argument emerged so
as to directly attack Arg1, then Arg2 would now be acceptable (i.e.,
justi�ed) in the EAF in Figure 1(c), whereas Arg2 would remain
unjusti�ed in the VAF in (b).

De�nitively choosing a winning argument does, however, rely
on appealing to a ‘subjective’ audience encoded in the alternative
value orderings. An EAF that only includes the argument (audience)
L > P , and that therefore excludes P > L, will render Arg1 as
uniquely acceptable (winning). On the other hand a community of
sybarites might well feel that a short and merry life is better than
a long life, and so choose to play (so that the EAF excludes L > P
and includes P > L). We can however attempt to provide objective
groundings for the preferences by talking not of values but of needs.
If we adopt Maslov’s hierarchy of needs [16] and prefer the more
basic needs, we can justify choosing L > P since life relates to level
1 needs and pleasure of this sort to level 5 needs. Now, as shown
in Figure 1(d) Maslow will attack the preference for pleasure, and
Arg1 will be the only acceptable argument.

We now follow Hare [13] to move from a one-o� argument to a
norm. Hare argues that, in a novel situation, we need to reason from
�rst principles, but having arrived at a conclusion we “crystallise it
into a not too speci�c or detailed form, so that its salient features
may stand out and serve us again in a like situation without so
much thought.” In other words, having identi�ed a moral principle
or norm it can be applied without reference to the arguments which
originally gave rise to it.

This means that the argument can be encapsulated as the norm:

• N1: It is obligatory to work in Summer.

Note that it is this kind of thinking that underlies Rawls’ Theory
of Justice [18]: under his notions of the veil of ignorance and the
di�erence principle citizens will choose to adopt N1 [9].

If wemove forward to theWinter, the ant has a choice of whether
to give or refuse food to the grasshopper. Although giving would
save the grasshopper’s life, it has been shown in [15] that if viola-
tions of norms are not punished, normative collapse is inevitable.
Therefore a second norm is needed to protect N1:

• N2: It is forbidden to give food in Winter.

This will ensure that violations of N1 are punished, or else licence
sanctions against the violators of N2 and enable a stable situation.
A more detailed discussion of the emergence of these norms can be
found in [9].

2 REPRESENTING NORMS AND EXCEPTIONS
Once we have decided what the norms should be, we need to repre-
sent them so that they can directly in�uence the choices of agents,
rather than requiring them to derive the norms from �rst principles
every time. The arguments used in the frameworks so far have

Figure 2: a) EAF in wihch Arg1 encodes the action enjoined
by Norm. b) EAF with norm and exception.

been of the form citizens should perform a particular action in or-
der to ful�ll some need. Promulgations of norms are essentially the
actions available to the state to in�uence behaviour of its citizens.
The actions available to the citizens are (in State Transition terms)
to follow transitions. In many multi-agent systems (MAS) which
use norms (such as [1]) norms are represented by simply removing
the transitions corresponding to prohibitions. Obligations (if rep-
resented) are represented by removing all transitions from a state
except the one that is obligated. Permissions seem rather mysteri-
ous on this approach, since the existence of the transition makes
them permissible without a norm2. The real problem, however, with
removing transitions in this way is that it removes any possibility
of violation, while the point of representing norms is precisely so
that violations can be reasoned about [14]3.

In this spirit we �rst represent norms as attacks on prohibited
actions, as shown in Figure 2a. Note that we have replaced the rea-
sons for introducing the norm, whether based on Rawl’s di�erence
principle, or using preferences based on the Maslow hierarchy, by
the argument Norm, expressing that work is obligatory. Once the
norm has been introduced it replaces the arguments which gave
rise to it: citizens are expected to accept the norm, rather than
dispute its justi�cation. As Hare [13] suggests, having developed
the moral principle or norm it can be applied without reference to
the arguments which originally gave rise to it.

The problem with the representation of Figure 2a, as noted in
[6] and [7], is that the norm always excludes the performance of
2Although deontic logic has always focussed on obligation and permission, in practice
prohibitions are in many situations the more usual way of expressing norms (see e.g.
the decalogue in 20: 1 -17). This focus on forbidding actions (even when the aim is to
avoid undesirable states as in [20]) is widely adopted also in MAS.
3There are sophisticated deontic logic treatments of permissions, such as [12]. Their use
of defeaters in defeasible deontic logic to represent permissions has many similarities
to the representation of exceptions as attacks on attacks as proposed here.
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the action it forbids, whereas it must be recognised that sometimes
complying with the norm will lead to undesirable results. For ex-
ample, some people will be incapable of work, and they should
not be punished for not working since it is not their fault. In such
circumstances it should be permissable, or even obligatory, to ig-
nore N1. Thus norms are made in the knowledge that they will
be violated, and in certain circumstances, the norms admit deroga-
tions/exemptions. EAFs provide a very natural way to represent
this, by having the exception attack the attack originating from the
norm, as shown in Figure 2b. Thus the exception means that either
action is permissable, and agents can again choose according to
their own value preferences. Note that an exception removes the
compulsion on one action, but does not compel the other, which
would require the exception to also attack the argument for the
action enjoined by the norm. Note also that the norm itself is not
defeated: the exception simply means that it is not applied. This
means that applying an exception does not violate the norm. Rather
it encapsulates some �rst principles reasoning which concludes
that the norm should be disregarded in these circumstances.

In [9] a number of reasons for making exceptions to working
to produce food are given These include people incapable of work,
people who may ful�ll roles other than food production, such as
entertainers, law enforcement o�cers, public o�cials, and those
engaged in approved projects such as community buildings and
the like. Some of these exceptions, like incapacity, will be more or
less universal, while others will depend on the values of the society
concerned. Thus Ancient Athens supported poets and philosophers,
whereas Ancient Sparta supported a large military class.

In Figure 2b, the e�ect of the exception is to accommodate choices
determined by the value preferences of the society involved. But, as
alluded to above, in other cases the exception will need to rule out
other arguments as well as the applicability of the norms. Suppose
the exception were to be incorporated in the law as a norm in its
own right rather than an exception to another norm:

• N3: Those incapable of work should not work

Now if N3 applies it will replace the exception node and attack both
the attack from N1 and the argument to work (Arg1). In this way
those incapable of work are not only exempt from the obligation to
work, but prohibited from so doing, re�ecting the notion that it is
not their own choice not to work, and so they should not attract
disapproval from able bodied citizens.

If there is an exception the norm can be ignored, but remains
in force and is not violated. It may, however, be that in some cir-
cumstance the norm should be violated [7], [8]. For example, it may
be necessary to violate some tra�c norms, perhaps to mount the
pavement, in order to avoid an accident. If such a situation is su�-
ciently common, it may become enshrined in law as an exception,
or even as an independent norm. If, however, it is a rare situation
we will need to return to reasoning from �rst principles, and con-
sider an argument which attacks and defeats the norm. In this case
the defeated norm will be violated, but there will be an argument
to justify, or at least excuse, the violation. This mechanism may
allow for exceptions to emerge, since if the situation is su�ciently
common it may well become useful to “crystallise it into a not too
speci�c or detailed form” so that so that it may “serve us again in a
like situation without so much thought.”

2.1 Permissions
Permissions have often seemed mysterious in Multi-Agent Systems
which represent prohibitions by removing a transition (e.g. [1]).
Permissions are there represented by retaining the transition: but
then what does permitting an action add? Our framework suggests
an answer. There may be several ways of regarding an exception,
depending on what it attacks, and whether it is itself attacked by
other arguments.

• The exception may attack both the attack from the norm
and the action normally enjoined by the norm. For example,
if someone is incapable of work is is desirable not only that
it is permitted to feed them in Winter, but that it is should
be obligatory to do so.

• The exception may attack the attack from the norm, but does
not attack the enjoined action. Here there is a free choice as
to which action to be performed. Thus in �gure 3, under the
automobile exception to the Fourth Amendment, police are
permitted, but not obliged, to search an automobile if there
is probable cause.

• The exception may be attacked by an argumentX which is it-
self attacked. Now the exception will apply only if reinstated
by an attack on X , or the attack from X . Thus in Figure 3
the automobile exception is attacked by the availability of
a warrant, and requires lowered expectations of privacy to
reinstate it.

• The exception may be attacked by an argument X which is
not itself attacked. In this case the exception is only putative
and cannot be exercised.

The Automobile Exception to the Fourth Amendment will be
discussed in detail in the next section.

3 EXAMPLE: US FOURTH AMENDMENT AND
THE AUTOMOBILE EXCEPTION

We illustrate the use of EAFs to represent norms and exceptions by
reference to the US Fourth Amendment. The Fourth Amendment is
designed to safeguard the privacy of citizens by guaranteeing:

“The right of the people to be secure in their per-
sons, houses, papers, and e�ects, against unreason-
able searches and seizures, shall not be violated, and
noWarrants shall issue, but upon probable cause, sup-
ported by Oath or a�rmation, and particularly de-
scribing the place to be searched, and the persons or
things to be seized.”

This amendment has been much discussed in AI since being intro-
duced in [19]. A number of relevant cases are considered in [3]; we
will use these cases for our example.

The initial situation can be illustrated by Figure 1c (with Arg2 be-
ing do not search to safeguard privacy rights and Arg1 being search
to enforce the law and with P now standing for Privacy and L for
Law Enforcement). The matter was felt, however, too important
to be left to individual preferences and was resolved by the norm
enshrined in the Fourth Amendment. The Fourth Amendment pri-
oritises privacy, and so defeats Arg1. But it also recognises that
sometimes searches will be needed, in order to enforce the law
in the face of a probable crime, and thus permits searches with



ICAIL ’19, June 17–21, 2019, Montreal, QC, Canada Trevor Bench-Capon and Sanjay Modgil

a)

Don't search:
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Search: Law
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Figure 3: a) Fourth Amendment as EAF. b) After the Carroll
Case. c) Final Situation of the Automobile Exception.

a warrant, subject to the safeguard that probable cause has been
demonstrated. The situation can be shown as the EAF in Figure 3a.

Suppose, however, that it not possible to obtain awarrant because
of the urgency of the situation: for example a car suspected of
transporting contraband, which is capable of disappearing into a
di�erent jurisdiction before a warrant can be sworn. This was the
situation in Carroll v United States4. In that decision it was held that
it was lawful to search an automobile, given probable cause and
the impossibility of enforcing the law without the power to search.

4 Carroll v United States, 267 U.S. 132 (1925). Other cases discussed are: Coolidge v. New
Hampshire, 403 U.S. 443 (1971), Cady v. Dombrowski, 413 U.S. 433 (1973), Chambers
v. Maroney 399 U.S. 42 (1970), textitSouth Dakota v. Opperman, 428 U.S. 364 (1976),
United States v Chadwick, 433 U. S. 1 (1977), Arkansas v. Sanders, 442 U.S. 753 (1979)
and California v. Carney., 471 US 386 (1985).

Carrol is the source of what has become known as the Automobile
Exception. The situation post-Carroll is shown in Figure 3b.

One question is whether the possibility of obtaining a warrant
defeats the automobile exception. This was not tested in Carroll,
where it was clearly impracticable to obtain a warrant. Some subse-
quent cases seemed to suggest that police o�cers thought if they
were dealing with an automobile no warrant was needed, although
there were always Justices who seemed to think that if a warrant
could be obtained, it should be obtained (as Justice Stewart held in
Coolidge v NewHampshire “The word "automobile" is not a talisman
in whose presence the Fourth Amendment fades away and disap-
pears.”). In Coolidge the car was parked in the suspect’s driveway
and the suspect was in custody. But in other cases the possibility of
obtaining a warrant did not seem to matter: searches were held to
be lawful when the car was in a commercial garage (Cady v. Dom-
browski) and even at a police station (Chambers v. Maroney). The
rationale seems to be that an automobile, when not on private land
(as in Coolidge), carries lowered expectations of privacy because it
is liable to be stopped and inspected under tra�c legislation (South
Dakota v. Opperman).

There were also cases which held it impermissible to search
luggage without a warrant, even if the luggage was in an automo-
bile, if the probable cause related only to the luggage and not the
automobile as a whole (United States v Chadwick and Arkansas v.
Sanders). The result is the EAF in Figure 3c5. Note that the automo-
bile exception does not prevent the police from obtaining a warrant
if they choose to do so, it merely frees them to act according to their
preferences, We may, however, think that the preferences of the po-
lice are such that they are likely to choose to perform a warrantless
search if they believe that they are covered by the exception.

In California v Carney it was argued that lowered expectations
should not apply to a motor home. In the minority opinion Mr
Justice Stevens seemed to think that an analogy with luggage might
be acceptable.

“The Court in Chadwick speci�cally rejected the argu-
ment that the warrantless search was ‘reasonable’ be-
cause a footlocker has some of the mobile characteris-
tics that support warrantless searches of automobiles.
The Court recognized that ‘a person’s expectations of
privacy in personal luggage are substantially greater
than in an automobile,’ ... It is perfectly obvious that
the citizen has a much greater expectation of privacy
concerning the interior of a mobile home than of a
piece of luggage such as a footlocker.”

But this was rejected by the majority, who held that while in use
as a vehicle a motor home had the lowered expectation of privacy
associated with vehicles: its primary purpose at the relevant time
was not to contain personal e�ects. Steven’s argument about motor
homes is therefore not included along with luggage and private
land in Figure 3c.

The advantages of using an EAF are clear. It enables us to see
that the 4th Amendment is never violated, even though there are
exceptions to it. Similarly the need for a warrant, if it is possible to

5This situation was modi�ed in California v. Acevedo, 500 U.S. 565, where it was held
that the presence of suspicious luggage in a vehicle ipso facto gave probable cause to
search the whole vehicle, e�ectively excluding the “luggage” argument.
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obtain one, is never defeated, but can be ignored where there are
lowered expectations of privacy. The lowered expectations do not
defeat the argument from the possibility of obtaining a warrant, but
block its e�ect. Note, however, that the presence of the automobile
on private land does defeat the argument from lowered expectations
rather than blocking its e�ect: expectations of privacy are lowered
when the car is in a public space, but not when it is on private land.
Similarly the expectations of privacy relating to luggage, which
is typically used to transport personal items, remain even when
placed in an automobile (at least until Avecedo).

4 CONCLUDING REMARKS
In this paper we began by exploring how norms can emerge through
a process of practical reasoning. Once a decision has been agreed, it
is encapsulated as a norm so that the argumentation can be applied
in future cases, but without the expense of repeating the reasoning.
This means that a norm will very often represent the preferences
of the individual, social group or society which adopts the norm.

We have distinguished between the notions of promoting values,
as typically used in previous work such as [2] and the more fun-
damental notion of ful�lling needs. Whereas values are useful in
explaining di�erences between societies and individual behaviours,
needs, which are considered universal to all people, are better able
to express why the basic norms of various societies are mostly
very similar. This universality is necessary if we want to follow the
reasoning of Rawls Theory of Justice [18], or otherwise avoid moral
relativism. We suggested that Maslow’s hierarchy [16] would be
suitable for this purpose.

Although this will identify basic norms, norms typically require
some exceptions to avoid situations in which following them would
have undesirable consequences. What exceptions will be produced
will depend on the preferences of the society adopting the norm,
and may well vary from society to society. We argued that Ex-
tended Argumentation Frameworks [17] are particularly suited to
representing such exceptions. We distinguish between reasoning
to justify norms, which requires reasoning from �rst principles us-
ing needs values and state transitions, from reasoning with norms,
in which the arguments justifying the norm are replaced by the
norm itself. The focus then moves from competing preferences to
the identi�cation of exceptions. These exceptions are themselves
justi�ed in terms of preferences, and we �nd more inter-societal
variation than in norms. Thus while most societies will have a norm
requiring people to earn their living, the exceptions to such a norm
will vary according to the preferences and ideals of the particular
societies. It is to the reasons justifying exceptions that we should
look when seeking to identify the values of a society or of groups
of citizens.

We also noted that the notion of exceptions helped to make sense
of the notion of permissions, which has often proved di�cult to
understand in normative Multi-Agent Systems approaches such
as [1], in which explicit permissions often seem to add little. Here
we use them to identify exceptions which the community does not
wish to enforce or prohibit, but instead leave it to the voluntary
choice of citizens, or particular groups, rather than the citizenry as a
whole. The key role of permissive exceptions to norms is to exempt
citizens from the obligation to punish certain de�ned classes of

violators, which otherwise is an essential requirement if normative
collapse is to be avoided. Thus in the Fourth Amendemnt cases, the
court is required to punish improper search by refusing to admit the
evidence obtained thereby, unless it can be shown that an exception
such as the Automobile Exception, applied. We used the Automobile
Exception to the Fourth Amendment cases to provide a detailed
illustration of the use of EAFs to represent norms.

Finally we should note that some laws relate to very speci�c
features of advanced societies (such as tra�c laws). Here it may
be better to talk of purposes (as in the origin of this way of re-
solving con�icts, [10]), reserving values to describe the preference
manifested by choosing between di�erent purposes.

The chief contributions of this paper are:
• A discussion of how norms can emerge from practical rea-
soning using value-based argumentation;

• The proposal to use EAFs to represent norms and exceptions,
and an illustration of the advantages of so doing.

We believe that EAFs will provide an excellent framework for
future representation and discussion of norms.
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