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ABSTRACT:

In this paper we shall focus on an important class of corstitutnorms, which we shall cadlource-norms
namely those norms establishing what norms, on basis of prbaerties, validly belong to a normative
system. Institutions including their own source-norms rel@lledSelf-Regulated Institutions are able
to incorporate dynamically and autonomously new (old) reommtheir normative system. After describ-
ing these concepts, we shall present a formal model of seowas built by exploiting the PRATOR
system for defeasible argumentation and we shall try toyapf electronic institutions.
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Source Norms and Self-Regulated Institutions

Rossella Rubino - CIRSFID, Bologna
Giovanni Sartor - EUI, Florence

1 Source-Norms

Source-norms establish what other norms, on basis of wingtepties, validly belong (or do
not belong) to a normative system. This category of normsahasge scope, as we shall see,
including norms empowering legislators to issue new stgtutorms enabling parties to regu-
late their relations through contracts, norms authorigiiges to decide cases, and also norms
determining the legal validity of customs, soft laws, dol options, and so on. The general
idea of a source-norm is related to, but not identical witheoconcepts with have been used in
jurisprudence.

For instance, Hans Kelsed434) introduces two ideas, namely, the idea duadamental
norm (Grundnorn) and the idea of aauthorisingor empowering érmachtigend in German)
norm. By a fundamental norm he means a single norm which hdseen stated by an authority
and which is sufficient, together with all relevant factsidentify all legally valid norms. By an
authorising norm, he means every other norm which gives tiroaty the power to create further
norms. As he sees it, the fundamental norm is usually lintibestating that the constitution of
a legal system is legally valid, where a constitution, idshin a material sense, comprises the
rules governing the production of general norms (or rathertdbpmost of such rules). From the
validity of a constitution (recognizing, for instance, ilggtion and custom as valid legal sources)
we can infer the validity of rules issued by the legislatocwstomarily practiced. Similarly, from
the validity of legislative rules we can infer the validity ®gulations issued by administrative
authorities, in case the legislation confers upon suchaaitits the power to issue valid norms.

Our notion of a source-norm is broader than Kelsen’s ideafahdamental norm, since it
includes not only the (fundamental) norm which confers llggédity on Constitution, but also
constitutional norms conferring legal validity upon ldgts/e norms, legislative norms confer-
ring legal validity upon administrative regulations or mpoontractual clauses, administrative
regulations or contractual clauses conferring validitprupules state by other authorities or pri-
vate organs, and so on. Our concept of a source-norm cowdedrall norms that enable (em-
power) the production of further norms, by different actqrarforming different kinds of acts:
legislative bodies approving statutes, administratiib@iities adopting general regulations or
individual measures, judges issuing decisions, privategsamaking contracts, or citizens prac-
tising a shared custom. Note that source norms cover difféiads of norm-producing events:
not only cases when certain agents intentionally state atwve proposition in order to make
it binding (as for legislators and judges) but also casesnwdnsocial behaviour generates a
binding norm though the concerned individual did not beht&iat way in order to generate the
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corresponding norm (as in customary norms), or at least dicbahave with the intention of
generating the norm as a normative result of one’s behayasuior doctrinal opinions).

Similarly, our concept of a source-norm can be related ta'$1Elr997) concept oksecondary
rule, by which he means a norm regulating the creation, modifinabr application of other
norms, as distinct from the primary rules establishing véwdions that individuals should do or
not. In fact, our source-norms include rules belonging kaohe three categories in which Hart
classifies his secondary rules: thdes of recognitionspecifying what features a rule should
exhibit in order to be considered a source of the law;rthes of changempowering legislator
to produce and change existing norms according to certaiceplures, theules of adjudication
empowering certain individuals or bodies to settle disagrents about the primary rules or to
punish the violation of primary norms. Our concept of sounoems, however, does not cover
those rules addressed to legislator or judges, but whicberarduties whose violation does not
entail the invalidity of the concerned norms (for instandegislator’s duty to attend a certain
number of session, or the judge’s duty not to receive gitimfthe parties). Thus, not all norms
regulating a procedure for the production of legal normdityuas source-norms, but only those
which indicate (sufficient or necessary) conditions forlsa@rocedure to be able to deliver legal
norms.

2 A Taxonomy of Source-Norms

We can classify source-norms into different classes. Wathard to the kind of event which is
enabled to produce new norms, we can distinguish the fatigwiasses:

e enactment-recognizing source-norméich empower the enactment of new norms through
declarations aimed at creating such norms (as it happeegisidtion, administrative reg-
ulations, contracts, and judicial decisions with regarthwparties of the case), and

e practice-recognizing normsvhich give legal validity to the rules governing certaima@r
tices (on the basis of this very fact, as it is the case foracustand precedent).

Enactment-recognizing source-norms can be further gigised into the following classes:

e authority-based source-normshich enable the creation of norms unilaterally imposed on
their addressees (as for statutes and regulations), and

e agreement-based source-normdich provide for the creation of norms through the agree-
ment of their addresses (as for contracts).

Note that, following Hans Kelserl967, we assume that also statements regulating the be-

haviour of specific individuals (such as contracts or jualidiecisions) qualify as norms, so that

also the rules establishing the legal validity of such statets qualify as source-norms.
Practice-recognizing source-norms can be further distéfged into the following classes:

e precedent-based source-normgich enable the creation of norms through precedents and
e customary-based source-normghich provide for the creation of norms through customs.
With regard to the origin of the source-norm, we can distislgtihe following classes:

o fundamentabr recognition source-norméhe top level source-norms of an institution),
whose validity does not depend on other source-norms ofteution, and
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o dependent source-normsghich are qualified as valid by other source-norms of thatins
tion (and in particular, by specifically enacted sourceamt

For instance, a law authorising a public agency to issuaicertorms (for instance, the norm
authorising the privacy authority to issue regulationscawning the security of personal data
in the public administration) would be an enactment-recgg source-norm and a dependent
one (being valid on the basis of the higher level source-ngiimg legislative power to the
legislator). Note that the two qualifications (fundameatad dependent) are not really exclusive,
since a source-norm having an independent validity caniberaited as a rule which is valid on
the basis of another source-norm: for instance the rulerdoapto which private parties can
make legally binding contracts can be stated by a legis(atat thus be valid on the basis of the
fact that legislative statements produce valid rules)shah a rule would certainly be recognised
as valid also in the absence of a legislative statement todffect. In Fig.1 you can see a
graphical representation of the distinctions just intretl
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Figure 1: A taxonomy of source norms

By taking into account the fact that a norm’s validity depeod the validity of the norm that
has enabled its creation (by conferring this effect) upoeréam kind of event (fact or act), we
can establish a “genetic” hierarchy of norms. Such a hiagacan be useful in case of conflict
between norms, though such genetic relation of superi@nhere the superior kind of law is
the one providing for the validity of the lower one, like wheategislative rule confers validity to
administrative regulations) should not be immediatelyragated to the relation of superiority
which is used to decide conflicts of laws issued by differenirees (where the superior kind of
law is that which cannot be derogated by the lower one, wialegable to derogate it).

2.1 A Formal Modd of Source-Norms

To formally express source-norms (in a computable languageaefer to the PRATOR system
for defeasible argumentation proposedPirakken and Sartd997). In such a system, the rules
are expressions of the form

riLoAc - ANLjAN~ Ly Ao A~ Ly = Ly,

wherer, a first-order term, is the name of the rule and eagk0 < i < n) is a strong literal.
The conjunction at the left of the arrow is the antecedentthaditeral at the right of the arrow
is the consequent of the rule.

Rules can be divided into two categories:
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o defeasible rules, which express information that is inéehloly the user of the system to be
subject to debate;

e strict rules, which represent the information that is igkethto be beyond debate.

For example the norm “IX sells objectD to Y thenO’s ownership immediately passes from
X toY” can be expressed as the defeasible rule:

rl:sells(X,0,Y) — ownership(O,Y)

This norm is correctly represented through a defeasibke surice only normally the purchase
of an object determines the transferal of its property @lae cases where such transfer can be
delayed or conditioned to future event).

An example of strict rule is “if X is a sale then X is a contract”

sl : sale(X) — contract(X)

By using PRATOR's rule language, each source-norm can besleodas a defeasible rule, hav-
ing as a consequemtgal(.X ), namely, the legality (the legal validity) of the norms puced
by the kind of source-event described in the antecedenteo$dlirce-norm, a source event em-
bedding the norm it creates (whose legality it produces) Kihd of embedment at issue will
depend upon the kind of source at issue. For instance, ddtgisact (the act of approving a
legislative text) embeds the norms it states, a judicialsiiee embeds itsationes decidendia
custom embeds the norms of whose practice it consists,regierieral a source-norm will have
the form:

label : happens(X) A sourceEvent(X) A embeds(X, Z) — legal(Z)

where the form of embedment will depend on the kind of normsatié. For instance a rule
conferring legal validity to stated legislation can be egsed in a simplified way (omitting in
particular temporal references) as

label : happens(X) A legislativeAct(X) A states(X, Z) — legal(Z)
A rule conferring legal validity taationes decidendf precedents will be represented as:
label : happens(X) A judicial Decision(X) A basedUponRatio(X, Z) — legal(Z)

Only legal (legally valid) norms can be used in legal infeesy These will be the funda-
mental norms whose legality (legal validity) is assumedherdependent norms whose legality
depends on higher-level source-norms. Thus we are led taia chlegality inferences where the
legality of primary norms:; depends on the legality of source-norm(conferring legal validity
to ny, on the basis of its generating event), whose legality dépen the validity source-norm
ns (conferring validity ton,, on the basis of its generating event), and so on.

We can devise different ways to implement this procedura ialdomatic reasoner. Consider
the following knowledge base:
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f1:inPublicSpace(john)

f2a : happens(smoke Act Enactment)

f2b : legislative Act(smoke Act Enactment)

f2c : states(smokeAct Enactment, nlb)

f3a : happens(costitution Enactment)

f3b : constitutional Act(costitution Enactment)

f3c : states(costitution Enactment,nla)

al : fundamental(n3)

nla : inPublicSpace(X) — forbidden(X, speak AgainstGovernement)
nlb : inPublicSpace(X) — forbidden(X, smoke)

n2 : happens(X) A legislative Act(X) A states(X,Y) — legal(Y)

n3 : happens(X) A constitutional Act(X) A states(X,Y) — legal(Y)
a2 : fundamental(X) — legal(X)

qla : norm(nla)

q1b : norm(nlb)

q2 : norm(n2)

g3 : norm(n3)

This knowledge base contains all the information for dagvine substantive conclusion that
John is forbidden to smoke according to the law (to legallidw@rms). This follows from norm
n1b combined with factf1, n1b being legal according to norm combined with factg2a, f2b
and f2c¢, n2 being legal according to norm3 combined with facts3a, f3b and f3c¢, n3 being
legal according to assumption$ anda2.

The most direct way to use this information to derive appedpriegal conclusions consists
in assuming that every legally valid inference embeds efistequired for establishing the legal
validity of the norms used, from the lowest norm at issue upédundamental rule at the top of
its validation chain. However, this overburdens substariggal arguments with all inferences
needed to establish the legal validity of the norms they Tik&s is not normally done in common
legal reasoning, where inferences about substantive tegalusions are usually distinguished
from inferences about legal validity, though the failurestablish the legal validity of a norm un-
dermines the legal acceptability of inferences using suecms. Moreover this approach would
require us to modify the inference model of PRATOR, adding tocheck of legal validity (as
in Yoshino 1995andHernandez Marin and Sartor 1999

To achieve all this results (separating substantive infegdrom legal-validity inferences,
making substantive inferences dependent on the legalityatifitheir normative premises, leav-
ing unchanged PRATOR'’s inference model) we add in the kndgéebase a meta-norm stating
that a norm is inapplicable if it is not provable that it isd¢ghat is

nl : norm(N)A\ ~ legal(N) — —applicable(N)

Consequently, failure to establish the legal validity ofaam providing a legal conclusion will
determine the inapplicability of that norm, and thus wilicity defeat the argument including
such norm (since such an argument uses an inapplicable rAkume that we develop the
following argumentA; for the conclusionforbidden(john, speak AgainstGovernement) (for
the reader’s ease, we include general rules in the argumaghts then the corresponding ground
instance, when this helps readability):

Ay = f1:inPublicSpace(john)
nla : inPublicSpace(X) — forbidden(X, speak AgainstGovernement)
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The argument supports the conclusitmbidden(john, speak AgainstGovernement) by stat-
ing that John is in a public space, and that if one is in a pudpeace one is forbidden to speak
against the Government. However, this conclusion canngididied (on the basis of the above
knowledge base), sincé, is strictly defeated (and overruled) by counterargumén{saying
that rulenla is inapplicable, being a norm which is not legal), which Isolthdefeated with
regard to the knowledge base above (having no counterargytme

Ay = qla:norm(nla)
nl : norm(nla)\ ~ legal(nla) — —applicable(nla)

Consider, on the other hand, the following argumentfiatbidden(john, smoke):

As = f1:inPublicSpace(john)
nlb : inPublicSpace(X) — forbidden(X, smoke)

ArgumentA; cannot be validly attacked by argumeti for —applicable(n1b)

Ay == qlb: norm(nlb)
nl : norm(nlb)A ~ legal(nlb) — —applicable(n1b)

sinceA, is strictly defeated by the argume#y for legal(n1b), which concludes that1b is legal
(contrary to what was assumed hyin A,):

As = f2a: happens(smokeAct Enactment)
f2b : legislative Act(smokeAct Enactment)
f2c : states(smoke Act Enactment, nl1b)
n2 : happens(X) A legislative Act(X) A states(X,Y) — legal(Y)

Similarly A5 cannot be successfully attacked Ay for —applicable(n2)

Ag = ¢2:norm(n2)
nl : norm(n2)A\ ~ legal(n2) — —applicable(n2)

since A is strictly defeated byA; for legal(n2):

A; = f3a : happens(costitution Enactment)
f3b : constitutional Act(costitution Enactment)
f3c : states(sale Act Enactment, n2)
n3 : happens(X) A constitutional Act(X) A states(X,Y) — legal(Y)

Finally, argument4,; cannot be successfully attacked By

As = ¢3:norm(n3)
nl : norm(n3)A\ ~ legal(n3) — —applicable(n3)

sinceAgy is stricly defeated byly, which uses postulate€, namely, the postulate specifying that
fundamental norms are legally valid, combined with the agstiona1 thatn3 is a fundamental
norm (with regard to the considered legal systém):

Ag = a2: fundamental(X) — legal(Y)
al : fundamental(n3)

We shall not consider here how the postulate that fundarheriés are valid and the assumption that a rule is
indeed fundamental are to be viewed for a legal theoretieedpective. These assumption can indeed be viewed
as neutral with regard to different legal theories (whicbaading to different evaluative or theoretical assumpgion
may consider different norms to be fundamental). For a disiom of the concept of legal validity, s8artor(2007).
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In conclusion, no attack can be successfully brought agdinby attacking the legal validity
of its normn1b, either directly or indirectly (namely, by attacking thg# validity of a norm
whose legal validity is a precondition eflb’s validity). ThusAs’s conclusion (John’s obligation
not to smoke) appears to be legally justified.

3 Normsin Agent Societies

Source-norms will provide us with a mechanism for enabliggras to autonomously include
new norms in their electronic institutions without some@agent or human) explicitly introduc-
ing such norms.

Many scholars are investigating how to make these ingstitgtmore autonomous but the au-
tonomy in electronic institutions is often meant as comsjsin a chance being given to software
agents, namely, the chance:

e to select at run-time the coordination mechanism;
e to choose to be compliant with norms or not;
¢ to choose which norms to follow in order to achieve individarad social goals

For example, from a coordination point of view lixcelente-Toledo and Jennin(004) a
decision making framework has been defined that enabledsagetynamically select the coor-
dination mechanism in order to fit their prevailing circuarstes and their current coordination
needs. As regards the autonomy in choosing normkppez y Lopez et al(2002 the authors
propose a set of strategies to be used by agents and anatyséfidbts of autonomous norms
compliance through simulation experimentsFitoussi and Tennenhol{2000, instead, agents
are not constrained to follow the norms but they can selecngnalternative social laws by
exploiting the notions of minimal and simple social laws.

The autonomy in the structure of electronic institutions been analysed from two points of
view. The former concerns the organisational structurethadatter concerns the emergence of
laws. InHorling et al.(2001) a general diagnosis engine is defined to drive the adaptatior-
ganisational structures, while Basser and Ishidd 991); Ishida et al (1992 two new reorgan-
isation primitives have been introduced, composition agcbdhposition, to extend the possible
architectures for Organization Self-Design (OSD)Hubner et al(2004 the MOISE+ organ-
isation model is proposed as the cooperative framework oSM@organisation. On the other
hand, the emergence of laws has been studied by many schotarsg whichConte (200J);
Walker and Wooldridg€1995 to name a few, who have focused on how norms emerge from
behaviour.

We think that our model complements the second area of @sesince it provides agents
with a flexible model for identifying and creating new nornmsqur framework, indeed emerging
social law can be considered a special kind of customarydoasems, which can be binding
according, and under the conditions specified by an ap@t@psource-norm). Since agents can
automatically detect source norms, norms need not be ibudonstraints for agents: agents
themselves can check the existence of norm-generatingssvemely, normative sources, and
can derive appropriate conclusion, concerning what nowist and whether they are binding
for them. Morover, agent can produce such events (e.g.wWdl@ustom, enact a law, issue a
decision based on a certain ratio) in order to create new silorm
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4 Self-regulated Institutions

We can characterise different kinds of (electronic) imsitins, having different kinds and degrees
of normative autonomy, according to the kinds of source sotimey have. First of all we can
distinguish institutions according to the foundation adittsource norms:

Sdf-regulated institutions only contain norms which are qualified as valid by sourcewsor
belonging to the institution.

Other-regulated institutions also contains norms that are qualified as valid by sourcesor
not belonging to the institution.

Self-regulated institution can be further distinguishechading to the origin of the source-events
they take into consideration:

Non-delegating institutions only contains source-norms referring to source-factstakiace
within the institution.

Delegating institutions also contains source-norms referring to source-factaggiace within
other institutions.

In order to design the normative infrastructure of a sedfutated institution we need to include
not only norms but also source-norms. This will enable agantonomously and dynamically to
know which norms are binding. Moreover they may be able talpce new norms by realising
legal source-events, namely, by making so that the factgdmafe.g. a contract) that, according
to the source norms, are able to produce further norms.

For agents to be able to appreciate the implications of thecemorms, and thus to identify
the legally valid norms which have so far been produced nersessary to enable them to reason
with a knowledge base including both rules and facts. Foeerpenting with this feature we
have used the ASPIC Argumentation EngiAengoud et al. 2006a software implementation —
in Java — of the algorithms for defining the status of argusidefined in the European Project
ASPIC (ttp://www.argumentation.org/It provides a structure to capture defeasible knowledge
and reason over the status of query matches (defeated ofeateld), and implements a subset
of the logic of PRATOR sufficient for our purpose. ASPIC alka user to examine the yes
(undefeated) or no (defeated) status of each match or toaigmaph visualisation of the proof
argument network associated with the reasoning argumenegdt also provides a machine
readable version of the proof and results via AIFXMittp://aspic.acl.icnet.uk/

In ASPIC predicates are represented in a Prolog-like syatekcan be associated with a
real number in the range (0,1] known as “degree of belief” @b dor short. Rules are also
associated with a degree of belief. This annotation of tieesfand rules in a knowledge base
allows us to separate strict knowledge from defeasible kedge where strict knowledge has
a dob of 1.0 and defeasible knowledge has a dob less than bfwae agents may use the
ASPIC Argumentation Engine in two different ways: if soft@aagents are developed in Java
then they can embed the engine in their Java applicatioeywtke, they can parse and interpret
the AIFXML rulebase.

We have also experimented with Carneadgsrflon 2007, the Inference Engine developed
within the European Project ESTRELLA now under developme&here are strict and defeasible
rules also in Carneades but here it is not necessary to gpbeidegree of belief for each rule
since undercutters are assumed to prevail over the undedest(namely, the rules declared to
be inapplicable). Also in Carneades as in ASPIC, rules afeedeand can be referred to by
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means of an identifier (more generally, rules have a set dditi@ta properties). We cannot here
present in detail Carneades’s syntax. Let us just show ham ndé norm would be represented
in Carneades:

~ legal In))

(
Ez’f (and (norm n)
(not applicable ™n)))

5 Conclusionsand Future Work

We have presented the concept of source-norm, namely, nestablishing what other norms,
on basis of what properties, validly belong (or do not be)dog normative system. This idea is
partically connected to Kelsen’s fundamental and empaowenorms and to Hart’s recognition
and secondary norms.

We have provided a taxonomy of source-norms, by distingoggbetween enactment-recognizing
source-norms and practice-recognizing norms and betwewlamental and dependent source-
norms. We have also shown how source norms can supportesgifated institutions, namely
institutions composed by agents that not only obey ruletsalso determine what rules are part of
the institution’s normative system and that create newstée have represented source-norms
by using the logic of the PRATOR system and have tested tipgilication though the ASPIC
Argumentation Engine and the ESTRELLA inference engine.

In future work we intend to refine the model here presented@uode it to study the evolution
of agent-societies.
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