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Deontic Operators
Introduction: Modal operators

Modal logic is an extension of classical logic with modal operators. A modal operator applies to a proposition to create a new proposition. The meaning of a modal operator is to “qualify” the truth of the proposition the operator applies to. The basic modal operators are those of necessity and possibility. Accordingly, given a proposition p expressing, for example that “the snow is white” and the necessity modal operator [NEC], [NEC]p is the proposition expressing that “necessarily the snow is white”. Typically, the necessity and possibility operators are the dual of each other, namely: 
[NEC]p equiv -[POS]-p 
[POS]p equiv -[NEC]-p 
The modal operators have received different interpretations: for example we can have that necessity is understood as logical necessity, physical necessity, epistemic necessity (knowledge), doxastic necessity (belief), temporal necessity (e.g., always in the future), deontic necessity (obligatory), and many more.

In the context of normative reasoning and representation of norms the focus is on the concepts of deontic necessity and deontic possibility. These two correspond to the notions of obligation and permission. In addition we consider the notion of prohibition, which corresponds to the operator of deontic impossibility. We will use [OBL] for the modal/deontic operator of obligation, [PER] for permission and [FOR] for forbidden or prohibition.

Standard deontic logic assumes the following relationships between the operators:

[OBL]p equiv -[PER]-p 
If p is obligatory, then its opposite, -p, is not permitted.

[FOR]p equiv [OBL]-p 
If p is forbidden then its opposite is not obligatory.

· deontic interpretation of modal operators 

· obligation/permission

· deontic operators and normative reasoning: different types of rules (rule mode): important modes (counts-as or constitutive, normative).

· normative rules introduce the “normative” effect. Thus they introduce obligations, permissions, prohibitions, 

Thus, a rule has the general form
p_1_, ..., p_n_, [DEON_1_]p_n+1_, ..., [DEON_m_]p_n+m_ =>_DEON_ q 
The meaning of the rule is the conditions in the antecedent of are the condition of applicability of the rule, and then, when they hold they determine, prima facie that the consequent is a deontic effect of them. Thus the rule asserts [DEON] q.

For LegalRuleML the focus is on Deontic operator.

Types of deontic operators

OBLIGATIONS

An important aspect of the study of the deontic operators is to understand their relationships with time and their lifespan. 
· persistent 

· achievement

· preemptive

· non preemptive

· maintenance

· transient 

· punctual

· co-occurrent

The first distinction is whether an obligation remain in force after it enter in force. Thus we can distinguish between transient and persistent obligation.
Transient

A transient obligation is an obligation in force only for a specific time (it depend on the granularity of time). 
Persistent

A persistent obligation is an obligation that remains in force after it enters in force until it is terminated. For persistent obligations we can have a further refinement, i.e., whether they are achievement obligations or maintenance obligations.
Violation

Obligations can be violated, and according to some legal scholars, the possibility of being violated is what make something an obligation. An violation means that the content of the obligation has not being met. It is important to notice that a violation does not result in an inconsistency. A violation is a situation where we have
[OBL]p and -p 
deadline, violation terminated, violation non terminated.

compensation

relationships between obligations and permissions (different types of permissions).

behaviour (contrary-to-duties)

violation complied with penalty

