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Abstract— This paper presents a preliminary proposal of an ontology ~ These central questions mainly concern the so called static
gf’fg?”izaéi:”iieb;issd Ofnot)?]fol(oD?s;”gtri]\;? ggtg'fogi’ f;rzl'z-g:%:]':t'lcs 6;22 aspects of organizations. Such questions are: Which kind of
firZ?,nfUr\:gamegntal andg.ineliminable E:Jillar on w);lich to bugijld a precise and relatlo_n does it hold between an organlz_atlon and its members?
rigourous enterprise modelling. An ontological analysis makes explicit the What is necessary for a certain agent in order for him/her to
social structure that underlies every organizational settings. In particular, be a member of an organization? Which is the relation holding
the paper tries to explain what are organizations, roles and norms, how payeen the roles in an organization and its normative layer? In
they are interrelated, what it means for a norm to be valid in an organiza- .. . .. .
tion and what it means for an agent to be affiliated to an organization. other words, what is important for this analysis is to isolate the
fundamental entities of the social/organizational domain and to
characterize the relations holding among them, taking them —in
some sense — for given, thus without considering their ofigin.

HE aim of this paper is to lay down the bases for an ontélong these lines, in this paper we will especially underline the
logical analysis of organizations. importance of norms in determining the nature of social entities

Obvious|y, there are many possib]e Ont0|ogies of organizﬁﬂd relations in the internal dimension (among members inside
tions, based on different theories of organizations; therefore, 4 organization and between organizations and their members)
analysis is biased in two senses: it is influenced by the phif@ther than in the external one (among different organizations).
sophical assumptions we take (relying on the literature and orAn ontological analysis of organizations is the first, funda-
our personal intuitions) and by the formal framework we use@ental and ineliminable pillar on which to build a precise and
which is itself based on other more general assumptions. N&g@ourous enterprise modelling. An ontological analysis makes
ertheless, this should not be regarded as a drawback of the gdplicit the social structure that underlies every organizational
posal, but rather as an ineliminable feature of all proposals %fttings.
this kind. The study carried out in this paper will rely @oLcE (De-

Many kinds of analysis can be and have been conductedS#iPtive Ontology for Linguistic and Cognitive Engineening
organizations, so it is important to understand what an ontolddl, an already existing foundational ontology that has been de-
ical analysis is and how it can be distinguished from other kin¥§loped at the Laboratory for Applied Ontology (LOA) of the
of analysis. Institute for Cognitive Sciences and Technology of the Italian

A first distinction that can be traced is relative to the focus &teseéarch National Council. _ . .
the analysis that can be either on dynamic or on static aspect8OLCE has proven very useful in adressing various problems
of organizations. Among analyses of the dynamics of orga@Pd the paper is part of a collection of works aimed at extending
zations we can further distinguish what can be called “geneB@LCEas to make it suitable for many distinct specific domains.
analyses” from “analyses of the actions”.

Generally speaking, genetic analyses have the purpose of an-
swering to questions like: How are organizations born? WhatAs already mentioned in the introduction, this work is part
happens when an organization is born? What is necessary inafra larger project aimed at extending theLCE ontology as
der for an organization to be born? What kind of relation do#s comprise also the social dimension. This effort has already
it entartain with its founders? These questions, although vdrgen started with the papers [2] and [3] and we will try to reuse
important, are not adressed by the ontological analysis we wantl integrate them in the present paper.
to pursue in the paper. The notions ofboLcE we will use in the paper are those of

On the other hand, important questions for an analysis of &sdurant, perdurant, time location, agentive social object and
tions are: How are collective actions performed? Which relaon agentive social object. Endurants and perdurants are two of
tions do they entertain with actions of the individuals who pathe most basic categories DbLCE; endurantsare entities that
ticipate to the collective one? Can organizations be considersgé in time, like me, my cat, an umbrella, a flower (so, roughly
agents of some kind? and, if this is the case, How can thggeaking, they correspond to the commonsensical notion of ob-
act in the world? Are they responsible for their actions? Whigct), while perdurantshappen in time (they can be assimilated
can or cannot they do? All these questions are in a way fje-the commonsensical events) and examples of them are con-
ripheral to the ontological analysis, but some of the answers darences, tennis matches, my sister’s wedding etc.
be indirectly inferred by the answers to the central ontological With respect tasocial objectgboth agentiveandnon agen-
guestions. tive), we can intuitively say that they are objects (endurants)

produced by communities, in the sense that they depend, for

I. INTRODUCTION

Il. BACKGROUND CONCEPTS

* Laboratory for Applied Ontology

Institute for Cognitive Sciences and Technologies 1 A further possible kind of analysis is the teleological one, namely the study
National Research Council of the relations that organizations have with their goals; this aspect is certainly
via Solteri 38 relevant from an ontological standpoint, but it will not be adressed in the present
1-38100 Trento work, due to the fact that it deserves a long and detailed inquiry, not possible in

Phone: +39 0461 436639, e-mébottazzi,ferrarig @loa-cnr.it the limited lenght of a paper.
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their existence, on intentional agents that conventionally cre&®undation, on the other hand, is the property that shows the
them and accept them. They can be divided in agentive or natational nature of roles; in fact, it states that “A concept
agentive on the basis of their possession of intentionality. BEs-founded if its definition involves (at least) another concept
amples of agentive social objects are legal person and customéddefinitional dependence) such that for each entity classified
while examples of non agentive social objects are a law otbg x, there is an entity classified hy which is external to it
currency. (generic existential dependence on external properties)” [2].
Starting from the notion of non agentive social object, [2] has Other two notions we want to use as backbones for our pro-
given the definition of some more specific notions, like that gosal have been presented in [3], where a very rich axiomatiza-
social concept, of descriptidrand of social role. tion that we will not present here is given; these are the notions
Social concepanddescriptionare two disjoint subcategoriesof collectives and collections.
of the category “non agentive social object” and they are con-Very generally, we can say thepllectivesare collections of
nected by adefinitionrelation. This should give the intuition intentional agentsCollections on their turn, are social objects
that social concepts are contextual in nature and descriptianat generically depend on their members (in the sense that they
are the context in which they are defined. In addition to whdepend on all of them, but not specifically on anyone of them),
already stated about non agentive social objects, we can say Buatdepend specifically on the roles played by their members
descriptions are always encoded in at least one physical supp@it; better, on the concepts that classify their members). This
they begin to exist when they are firstly encoded and continuert@ans that they also indirectly depend on descriptions.
exist until the last physical support in which they are encoded|n [3] many different kinds of collectives have been charac-
is destroyed and, finally, one and the same description cantbgzed, based on degrees of agreement, devisal, transparency,
expressed in many different ways and languages without losigihtrol and structure, but for the present purposes we can con-
its identity (provided its semantic content doesn't change).  sider an undifferentiated notion of collective, which is exem-
Another relevant feature characterizing social concepts is fiffied equally well by a group of people running all together
relation (called in [2]classification that these entertain with toward a shelter during a sudden tempest, by a group of fans
categories of the so called “ground ontology”, namely catperforming the “ola” at the stadium, and by the employees of
gories that are taken to be not contextual (in other words, ngf enterprise.
social). As an example, take the concept “crown of the king of A|| these notions are embedded in rich axiomatizations and
Spain”; in this very moment there’s probably a piece of precioysesented in detail in [1], [2] and [3] and for them we refer to
metal that is classified by this concept, but this relation is givgRpse papers. In the current analysis we are just interested in
by the fact that there’s a description (the one of the kingdom @§ing them as bases upon which to build a preliminary founda-

Spain) defining the concept of “crown of the king of Spain”. Wagnal analysis of the main entities and relations of an ontology
can notice that this concept doesn't necessarily classify alwayfSrganizations.

the same object, in fact probably 200 years ago another piece of
metal, possibly made up of a different precious metal, was clas-
sified by the very same concept. Moreover, it is possible that in
a certain moment a concept ceases to classify at all, for examSo far we have presented those notions that have already been
ple if Spain becomes a Republic, or like at the present momelealt with in papers written by people of our laboratory (LOA).
the “crown of the (actual) king of Italy”, which doesn't classifyin the following we’ll try to single out which are the main en-
anything. tities of an ontology of organizations, which are the connec-
In some sense, apparently the objects of the ground ontold@ns between these entities and the others previously presented,
— that we pretend to be acontextual — and the social objectwhich are the peculiar properties they acquire for the fact of be-
whose contextual nature is explicitly taken into considerationing embedded in an organizational setting and the relations they
belong to two different and heterogeneous domains but, in liagtertain with each other.
with [2], both for technical reasofand for pragmatic reasohs  The entities that populate the organizational settings are: or-
we put ground objects, social individuals and social conceptsgaizations themselves, the agents who are member of the or-
well at the same ontological level. So, intuitively, we can sayanization and who can act in it and sometimes for it, the roles
that social concepts are like properties, and thus treated as finst these agents play, other “organizational concepts”, namely
class citizens in our ontological framework. concepts that are expressly created for being used inside the or-
Social rolesare instead a subclass of social concepts, wiganizational setting and, finally, norms and descriptions; they
two additional features, that in [2] have been caledi-rigidity ~can define and constitute organizations themselves, they can de-
andfoundation Anti-rigidity expresses the fact that roles havéine the concepts used inside organizations and can regulate the
dynamic properties and it establishes that “for any time an entiyghavior of agents and organizations.
is classified under it [a concept], there exists a time at whichFor what concerns agents, a couple of works ([6] and [3])
the entity is present butot classified under the concept” [2].have been dedicated to the analysis of their features based on
their mental attitudes, plans and goals, but these are just prelim-
? A detailed axiomatization of descriptions is given in [4] and [5]. inary inquiries and they can be ignored for the sake of simplicity
> Once we give a formal account, this allows us to express both social ¢f-thjs work, since at this stage we are only interested in the ca-
cepts and ground objects in first order language (see [2]). - . . L
gability they have of acting on behalf of organizations, in virtue

4 People often put both these classes of objects in the same domain of - A -
course when engaged in a conversation. of some roles they play inside those organizations.

IIl. OUR BUILDING BLOCKS
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Something that is for sure of extreme interest for an ontolofact that organizations have a personality and identity of their
ical account of organizations is a study of the notion of colleown and thus they are agentive entities ([11], [12]), but they
tive intentionality and collective attitude in general: are theset in a very peculiar way, namely through the actions of some
the product or the sum of the individual attitudes of the ageragents who, in virtue of the roles they play, are delegated to act
composing the collective, or are these some kind of primitia their behaff. Not only this: their actions (the actions these
notions, that are not directly a consequence of these individaglents perform on their behalf) are of a particular form, that
attitudes? we can call “institutional”. The President doesn't hit a piece of

A last thing that is important to notice and that holds for awood with a stick on behalf of the organization he’s president of
these categories is that organizations, social roles and concéptdess this is a symbolic gesture with some further meaning),
and norms are all social objects and, hence, non physical ehtit he can very easily sign a contract on behalf of it. In other
ties. There have been many debates around the physical cteams, every act which is indirectly performed by an organiza-
acter of social objects and the literature presents a lot of cdion must be institutional.
troversial issues (see [7], [8] and [9]), but a couple of examplesThe third question has instead been answered by claiming
can illustrate why we decided to take the non physical stancea sort of “immortality” of organizations with respect to their

First of all, if a person is judged guilty of a serious crimemembers, in the sense that they preserve their identities through
(s)he can be arrested and imprisoned; conversely, it is not ptiee turnover of people occupying roles ([8], [13]) and positions
sible to put to jail a company, like FIAT. For roles the language it and they can even survive to the elimination of some of
is less clear, in the sense that at a first glance it seems pogsir constituent roles.
ble to arrest the President of FIAT, but in this case the police isOur hypothesis is that organizations are social individuals;
not really arresting the President, rather the person that in thiferently from social concepts and roles, they don't classify
specific moment is playing the role of President. particulars (like agents or physical objects). They are agents, so

Maybe a more evident example is that of hitting: while it ishey can create new norms, can play roles and can act by means
possible to hit a person, a building or a book, it sounds rathgfrsome member agents who play particular roles inside it.
odd to say that I've taken a stick and | have furiously hit an Differently said, using [3]'s terminology, they depute their
organization, a role, a concept or a rule. actions to some roles, which in turn classify individual agents,

o who are the ones that ultimately act.
.1 Organizations

Organizations are obviously the main subject of our analysig. Roles and Concepts

At least if we use the term with its classical meaning, they aregocial roles and social concepts have already been described
complex social entities that are created and sustained by hurgaf analyzed at length in [3] and especially in [2], but here
agent8. A bit more specifically, an organization is a compleye’ll mainly concentrate on those roles that classify intentional
entity linked to a group of people that are thus able to consfjgents and social concepts that classify non agentive physical
tute and regulate complex activities that otherwise could not ggjects (like inanimate things).

accomplished by non coordinated individuals. Starting from roles, we can sum up their main features in the

With respect to the ontological nature of organizations, Wgjiowing way. First of all, a role can be played by different

can say that the literature has developed mainly around theggities, at different times or even simultaneously; conversely,

fundamental questions: . . the same entity can play different roles, even simultaneously, so
« Are organizations social groups or different kinds of entihere's no necessary relation between a role and its player(s), so
ties? o o ] ~an entity can change role and also play the same role more than
« Are organizations agents? If this is the case, which kind ghce. Roles are intrinsically relational, in the sense that, at a
agents are they? o . ) definitional level, they depend on the definition of other roles;
« Do they keep their identity through time and changes?qefinition of a role cannot be given “in isolation” (let’s think
How? about the roles employer/employee, buyer/seller...). Finally,

With respect to the first question, in general in literature Ofrey are linked to some specific kinds of entities that provide
ganizations are considered as distinct from social groups, baggfjicit definitions for them; in the case of organizations, we
on the fact that normally social groups are thought of as setsigh think about these entities as norms and descriptions.
people connected by some kind of tie and conscious of this tiegjes are also attached to an unusual notion of agentivity:
On the other hand, at least intuitively, the word “organizationey cannot act themselves, but they classify entities (like inten-
recalls some organized structures where knowledge is heterqggig agents) who can dct
neously distributed, so that some members can be unaware Qf, [2] some relations between roles are also analyzed. For
the tie that links them to people they can even ignore the eXiSsiance, a role can specialize another role, as in the case of
tence of [10].

As for the second question, this constitutes the main subjectwe refer to the section on Agentive Figures of [3] for a deeper explanation
of the literature on organizations in legal and moral philosop the relations ofdeputingandacting for holding between organizations and

. . . and organizations and agents playing those roles respectively.
where it raises fundamental issues as personhOOd and resp %’gg_ometimes itis common to say that someone acted in a certain way because

bility of organizations. There’s a fairly wide agreement on thg)he was acting as the President of a certain organization. A possible way
to deal with such kinds of expressions is to introduce a new kind of entity in
5 Nowadays many researches in the Artificial Intelligence domain are focusbe ontology that we could catjua-entity Some discussions on this issue are
on the creation of “artificial agents’ societies”. presented in [2] and, more extensively, in [14].
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“Italian Prime Minister”, which is a specialization of the role  the organization, but they are distinguished by the fact that
“Prime Minister”: some agent is Prime Minister because in par- they are not “assertory” (you must do this and that), but are
ticular (s)he is Italian Prime Minister. More interesting for our  like suggestions. They are often used in organizations and

purposes is the relation that has been cakbepliirement it can they are very useféll
be required that an agent, in order to assume a role, must have
previously assumed another role. Again with Italian Prime Min- IV. BASIC RELATIONS

ister: in order to pla_y the role of ItaIian_Prime Minister, an agent After having presented the building blocks of our framework,
ne_eds to have prewous!y pla_y_ed (and in this case (s)he must Ei}\llﬁostart analyzing the relations that bind together these blocks.
stil p_Iay) the_ rolt_a of Itahgn cngn. _ __In this section we consider two basic relations for organizations,
_ This relation is very interesting because often in organizgs, \jidity relation and the representation relation. Before pro-
tions there is a precise hierarchy of roles and t_here is a k|nd\ﬁ> ing some intuitions about them, we must say that both re-
“forced path” to follow in order to reach a certain position anghiiong need to be specifically considered in the institutional
play a determllnate role. , i framework we are working on, and not in a wider sense. There-
Finally, the importance of the notion of social role or, morg, o “the validity relation has to be seen as an institutional re-
generally, of social concept in organizations is not only relevagisn, that holds between norms and organizations and not as a
for the case of agenFs, k_)Ut also for non ager)tllve object§._ Aﬁ)@ical notion. The same is true for the representation relation,
matter of fact, organizations have the capability of ascr'b'ngaarelation holding among agents, that has nothing to do with
certainstatusto certain objects: for instance, a piece of papfi nhotion of representation dealt with in philosophy of mind.
can acquire the status of pill or receipt because there’s an Org%ﬂbther remark is important: as we shall see, the validity re-
zation whose members, if some norms are respected, reCOgiUELR and the representation relation are respectively linked to
it as such. o . the commitment and the delegation relations. In a sense, we can
Here we come to the third important building block for aRay that these latter notions are “more fundamental” than the
ontology of organizations: descriptions and norms. former. They are not specific relations concerning only organi-
zational settings, but rather very basic relations that characterize
the whole social environment and are not limited to institutional
In our account, all norms are descriptions. So, in a seng@pects; surely they deserve a deeper and separate analysis.
they constitute the context inside of which both organizations
and their members are defined. A. Validity

This is in our opinion a very important part of the ontology What does it mean for a norm to be valid? There are well

of organizations that _has not yet be‘?” a_ddresse_d satlsfa_cto,g%wn problems related to the notion of validity in the literature
So, we start here an informal analysis with the aim of giving & w0 odern theory of law, and many different answers have
conceptual clarification of the issue as a starting point foraIaE%en given to them at Ieast’by [19], [20] and [18]. We do not

formal analysis. ; : : :
: . L . enter in these details here, following our goal to give a general
Following the literature (taking inspiration mainly from [15] g g g 9

) ) . f k f izations, but intuiti this basi
[16] and [17]), we have singled out three different kinds q{?&iv:c;re ggé)(;%zmza 'ons, but some Intuiitions on this basic

norms; the distinction is based on the different functions theyA - )
have. "As we state_d beforg, a (Comple>_<) descrlp'glon deflnes an orga-
i . L nization. In this description there is all that is required to spec-
1. Constitutive Normsthey have a d.ef”.“T‘g fun.ctlon. they; what the organization is, from its general purposes (making
create. new cpncepts, roles, S.Oc'al individuals; they cana ney or the revolution, for instance) to its concepts and roles
establ_|sh which are the re_quwements that an entity sho esident, CEO, comrade etc.), and to the deontic and technical
meet in order to be classified under a certain role or co orms that the players of some role defined in it must follow.

cept. : L )
2. Deontic Normsthey regulate the behavior of social enti- We believe that this is not enough. We need something more

ties: what they are allowed to do (directly or indirectl )than an abstract specification of what this social object (organi-
X y y y ZF]%tion) is: we need another relation between the description and

what they are obliged to do etc. They create constralq e organization. We will call this validity relation. We believe

:)en tlTIZtS: tzihggkoar\?i:)rlstﬁ;t(;rg:;]tlzarzagf.olbnsgf\:gch\J/Laerht?l&gat this notion of validity is linked with the dimension of so-

Izg determinate roles Ther?a are also deontic aspects Cglr%/I commitment, i.e. it is something that turns the description
play . : . e P nto a prescription for agents. When we consider the descrip-
nected with non agentive social concepts: for instance, the

. . . : .~ 1ion that defines the concepiangle, we are in no way “legall
possession of a certain object that has acquired a social piang y regaly

a- ” H H H
tus can testify the fact that the owner of that object has tﬁéemed by. this descrlptp n, 'and in the same way a theory that
simply defines an organization has no legal power for the agents

f(’g;?'jg'&%o;g prohibition to do something (think abmﬁ lated to it. Therefore, a description is valid when a particular

3. Technical .Norms they C_iescrllbe the correct procedure tos A last distinction that could be made about norms is based on their origin.
do something [18]. Their social status comes from the fagther norms are institutionally created by an authority and thus explicitly en-
that they are also created and accepted by communitie$esed on some physical support, or they can emerge from social practices. In

. . is latter case they can be respected and still remain implicit, or they can later
agents and, similarly as deontic norms, they also have

I . . oive in institutional, when their usefulness is recognized and someone in the
purpose of constraining the behavior of certain membersfanization decides to encode them.

.3 Descriptions and Norms
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social event occurs. This social event (take for instance a poisented role must classify the organization itself and the rep-

some official publication, a promise and so on) creates a socidentative role must classify at least another role defined by

commitment among the agents related to the organization. Tthie normative system of the organization, for example the role

relation is exactly what makes the difference between simpRresident”. The representative role must, for the aforemen-

descriptions and (systems of) norms: norms are those desclipred reasons, classify a role, like “President”, that, in turn,

tions that are valid within and for an organization. classifies only agentive physical objects. These can be seen as
With this relation of validity we can define also the relationsecessary conditions in order for the rappresentation relation to

of institutionalization and affiliation. Intuitively, “being institu- hold.

tionalized”, for a role or, more generally, for a concept means

to be embedded in the structure of the organization. Like the V. FORMAL CHARACTERIZATION

validity relation for norms, it is used to give a “legal status” |n this section we will provide a first draft of a formal char-
to concepts and roles that are used and structured in the okggerization in first order logic of the main notions and relations
nization. On the other hand, the relation of affiliation indicatgesented in the paper. In order to do that, we need to infor-
the conditions under which agents are member of organizatiopg|ly introduce some predicates DbLCE and to use some of

For instance, an individual that plays the role of researcher is ife axioms and formulas previously presented if.[2]
filiated to a University and his/her role is institutionalized in the The predicates asoLcE we will refer to are:

University. o ED(x) standing for % is an endurarit i.e., an entity
that iswholly present at any time it is present, e.g., a car,
Berlusconi, K2, a law, some gold.. .;

Another important relation that we take into account is the « P D(z) standing for % is a perdurant, i.e., an entity that is
representation relation. This relation holds between agents. As only partially present, in the sense that some of its temporal
we stated before, this relation is linked to the delegation relation. parts may be not present, e.g., reaching the summit of K2,

B. Representation

In Castelfranchi’s view [21]: a conference, eating, being open...;
[..] in delegation an agent A needs or likes an ac- « SOB(x) standing for % is a social object i.e., an en-
tion of another agent B and includes it in its own plan. durant that: (¢) is not directly located in space and, in
In other words, A is trying to achieve some of its goals general, has no direct spatial qualiti€s;) depends on a
through B’s behaviours or actions; thus A has the goal community of intentional agents, e.g., a law, an economic
that B performs a given action/behaviour. system...;

This important relation holds in many different social contexts « ASO(z) standing for % is an agentive social objéetti.e.,
and, among these, also in the institutional one, but it is not spe- a social object that has, in some sense, intentionality, e.g.,
cific of it. The relation that characterizes the institutional and the Italian Republic. .. ;
organizational contexts and is peculiar of them is the relation ofe NASO(z) standing for % is a non-agentive social ob-
representation. ject’, i.e., a social object that has no intentionality, e.g.,

In our remarks on the nature of organizations we pointed out a currency.. .;
their immateriality and their agentivity as fundamental proper- « T'L(z) standing for % is a temporal locatioh i.e., a tem-
ties, but then a problem arises: how can a non physical object poral interval or instant;
act? Partially following [22] and [11] we suppose that there is « PC(z,y,t) standing for the endurant: participates in the
one (or some) relevant agent(s) of the organization (for exam- perduranty at timet”, i.e., a person who participates in a
ple the founder) that gives the authority to one (or some) other discussion.
agent(s) to act on behalf of the organization. In this way any ac-The next step is that of taking the notions of concé&piV()
tion that has an ‘institutional meaning’ and is performed by thend description).S) together with some of the relations hold-
“delegate” agent could be seen as performed by the organiirer among them from [2].
tion itself. Therefore, in our view, the relevant agent(s) (i.e. the First we introduce restrictions on arguments for concepts and
founder of the organization) must have established in the ndescriptions:
matlvg system of the 'organlzauon this capability of the agents (KAL) DS(z)— NASO(z)
of acting on behalf of it.

This could be done, in our framework, by means of the rep- (KA2) CN(z) — NASO(x)

) : . . (KA3) DS(z) —-~CN(x)

resentation relation. Generally speaking, the representation re-
lation is a delegation relation that holds between agents that ar&@hen, we reuse some of the main axioms, modified as for
classified by two roles: theepresentativeand therepresented including in the formalization the notion of social individual
role. Differently from the delegation relation, if the represent&$7) that in [2] was only informally introduced:
tion relation holds, the delegant cannot perform him/herself the
action that (s)he wants or needs the delegate to do. The case ofAl) SI(z) = ASO(x)
organizations is clearly one of these. Organizations, as immaA social individual is an agentive social object; examples of
terial entities, cannot act without a physical agent who acts fawcial individuals are the MILAN football club and the Italian

them.
Theref ization h £ t tati 9 From a notational standpoint, axioms, definitions and theorems imported
ererore, any organization has at least a representative %ﬁl [2] can be distinguished from the ones that are originally introduced in the

and a represented role defined in its normative system. The rggper by the fact that they are preceded by &etter.
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Presidency. (A7) VAL(z,y) — SI(y) A DF(y, z) A 32z(SEV(2) A
(KA4) US(z.9) — (CN(x) A DS(y)) Peln 0N PCY = 0)

This axiom is an argument restriction on th& relation, Here we mtrpduce anew pr|m|t.|ve.>, Va“d'tWAL). and (A7) .

(ﬁﬁ(_plalns that, in order for a description to be valid for a social

individual, a necessary condition is the occurrence of a social

rp-_ : s S
tion. We want to apply this axiom also to social individualse[%/em in which both the social individual and the description

thus we modify it in this way: Participatd".
(A2) US(z,y) — ((CN(z)V SI()) A DS()) (D1) INST(z,y) = CN(z) A 32(VAL(z,y) AUS(x,2))

So, theUS relation holds also between social individuals an (D1) defines the relation, cgllgd |_n_st|tut|onal|zat|dh|$T),
descriptions. etween a concept and a social individual when such a concept

is used by a description that is valid for the social individual.
(KAS5) DF(z,y) — US(z,y)

(A8) RL(x) — CN(x)
This states that the definitioPF) relation is a specialization

of the use (IS) relation and that concepts and social individuals In[2] a precise dgf!n|t|on of r_olesHL) Is given, to which we
are defined by descriptions. refer. Here it is sufficient to point that roles are concepts.

’ INST(z,y))
This axiom states that every concepts must be defined by a i ) .
least a description. Even in this case, we want to apply the(Dz) defines the relation, called affiliatioAEF), between an

axiom also to social individuals: ggen_t _and a social in_div?du_al_ ina c_ertain time interval. An ag(_ant
is affiliated to a social individual iff (s)he plays a role that is
(A3) (CN(xz)V SI(x)) — Jy(DF(z,y)) institutionalized for the social individual.
(KT1) DF(z,y) — (CN(z) ADS(y)) (A9) ORG(z) — JyAFF(y,z,t)
Thus, the theorem above is no more valid and the theoremyjith this machinery we can say that a necessary condition for
below follows from (A2) and (KA5): a social individual to be an organizatioR RG) is the existence
(T1) DF(z,y) — ((CN(z)V SI(x)) A DS(y)) of at least one agent who is affiliated to it.

From (A9), (D1) and (A7), it follows:
Finally, in the following we will use the notion of classifica-

tion (CF), that we will also import. (A10) ORG(z) — SI(x)

(KA1l) CF(z,y,t) — (ED(x) A\CN(y) NTL(t)) all organizations are social individuals.
, ) . This is only a preliminary characterization, in order to have a
Now, some new notions are introduced. First of all, for the, 5| definition of organizations as described above, we need
sake of simplicity, we introduce the predicate Agedti), that 1, characterize the representati®EP) relation just described.
is the union of the categories dfPO andAS0: Thanks to theREP relation, (A10) and (A9) could be replaced

(Ad) AG(x) — (APO(x)V ASO(z)) by the following definition:

We introduce the notion of social everf V), which is a ORG(z) £ 3y, z(AFF(y,x,t) AREP(z,x))

particular kind of perdurant: In order to illustrate our main entities and relations, let us

(A5) SEV(x) — PD(x) consider an example (illustrated in figure 1) in the context of
our formal framework. The individual Carlo Azeglio Ciampi is
classified by the role President of Italy. This role and the orga-
(A6) SEV (z) — Ty, 2(AG(y) A SOB(z) APC(y, z,t) A nization Itfilign State are defined by the Itglian ConstitL_Jtign, 'Fhat
PC(z,2,1)) is a description. Moreover, the role President of Italy is institu-
tionalized by the Italian state and, because of this, Ciampi (as
(AB) tries to capture the intuition that a social event is g@gdividual) is affiliated to the Italian State. Finally, the Italian
event in which participate both (at least) an agent and a soq@nstitution itself is valid for the Italian State.

object. For instance, a social event, like a poll, involves agents, figyre 1, as in [2], the following conventions are assumed:
and social objects like parties and ballots. We have decided to = . ; oo o

; X . L . « universals (predicates) are represented in italics, with first
use a single variable for time for simplicity, thus assuming that

agents and social objects participate both for the whole duration ¢ aplt_al Ietter_; . _
of the evert® « individuals (instances) are represented in type with small

letters;

A further characterization of social event is the following:

10 We are aware of the fact that this is not obvious, but it shouldn’t be too
difficult to distinguish the time of participation of the agent and the time of par-'* The intuition underlying this definition of validity is that during a social
ticipation of the social object and to characterize the relations holding betwesrent, a link is established between an institution and the description and norms
these two time periods. that define it, thus all these elements must participate to the social event.
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APO RL DS ORG
A A A A
li—of li—of li—of li—of
. cR ! pr . | pr !
ciampi — — — > president — ~ -~ >it.const. < — — — it.state
N N - _ _ _ =7
AN > VAL 77
AN ~ - 7
~ ~ _ _ -
~ - = - -

Fig. 1. Main relations and entities illustrated by the Ciampi example.

« relations between individuals are represented by dashedttet emerge in applications and try to give a theory that deals
beled arrows: satisfactorily with these problems, while we try to reach first a
a— Z.y standsforR(a,b); “clean” theoretical account and then we try to apply it to con-

« the “instance-of” relation between a particular and a ur§rete scenarios.
versal is labell j—of.
ersalis [abelled by —of VIl. FUTURE WORK
VI. RELATED WORKS This paper is meant to be a prosecution of some previous
¢ K h K h orks on the social dimension of the ontologpLcCE and is
As faras We Know, there are n_ot SO many wor _sont € ont_ ainly an attempt to present the basic entities and relations of
ogy of organizations. Those available can be divided accord% domain of organizations, which is included in the social

to the different perspective they take. realm. As a further step, we want to improve this preliminary

Most of the philosophical studies on organizations conCefyrk in four directions, starting from the two just sketched re-
trate on ethical issues, like moral personhood and responsibi|iyi ;s

([23]) and very few of them have a formal flavor. Animportant 1 ag a first move, we'll try to clearly link the notion of rap-
exception is the account given by Raimo Tuomela. His analysis esentation with the notion gfua-individual As shown in

of organizations in [17] is part of a wider project about insti-  [14] if a classification relation holds between a role and
tutional reality, strongly based on the analysis of the notion of 5, endurant, a third entity “arises”: a qua-individual. As
collective intentionality, joint actions and social practices. an example, take the situation in which Ciampi, an agen-

The notion of normative system is also analyzed but, differ-  tive physical object, is the President of the Italian Repub-
ently from our paper, this is done by looking at the dynam- |ic je. is classified by this role. For the whole time
ics, trying to understand — for instance — which actions are the span in which this relation holds an entity, a qua-individual
agents in the organization allowed or not allowed to do. (namely, Ciampiqua-President-of-ltaly exists. In [14]

On the other hand, in computer science some works on the we hold that qua-individuals actually participate in events.
ontology of organizations can be found, like [24], [25], [26],  Following the example, the Italian constitution — i.e. the
[27], [28], even though most of them are really works of enter-  normative system of the Italian State — states that “the pres-
prise modeling. If we consider enterprises as a special kind of jdent may dissolve one or both chambers after having con-
organizations, these works can be seen as more specifically ori- sulted their speakers”. Therefore, when Ciampi dissolves
ented than ours, which is instead more “top-level”. As a conse- the chambersjua-President-of-Italyit is natural to hold
quence of this specificity, they mainly focus on workflow, activ-  that it is the qua-individual Ciamgjua-President-of-Italy
ities, time-constrained processes and all those elements relative who performs the action. But the qua-individual performs
to the dynamics of organizations, thus resulting in ontologies of  the action also as a rapresentative of the Italian State, so
action. there is a sense in which it is the Italian State that dissolves

Another relevant difference of all these approaches with re- the chambers. If so, how many individuals participate in
spect to ours is that their scope is much wider, in the sense this action? Who is, ultimately, the agent which performs
that they try to be global in considering not only structural the action? Which are the relations between these entities?
aspects, but also teleological aspects, interaction patterns, and Representation and qua-individuals seem to be somehow
many more primitive entities. On the other hand, even if most linked, so we have to inquire the nature of this link.
of them represent in their frameworks some of the relations tha2. A second possible improvement is to link the affiliation
we have concentrated on in the paper (like institutionalization, with the representation relation. In order to understand this
affiliation etc.), they treat them as “black boxes”, while we try ~ complex link, we need to make a comparison between the
to “look inside the boxes”. In our opinion this is something that  acting forrelation (between agents and organizations) and
has to be done in order to better understand what these basic the membershipelation (between agents and collections)
relations are and to be able to build upon them. developed in [3] with our affiliation and representation re-

Probably the main reason of these differences is to be im- lations. Moreover, we need to investigate if the elements
puted to the fact that often these works move from the needs we have considered in the paper are enough in order to de-
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fine this relation. [3]

3. Thirdly, organizations are composed by human agents, but

also by pluralities of non agentive entities. So, as me
tioned in section Il, the notions of collection and collective
are central.

In [3] collections are considered to be social objects thag;
(generically) depend on their members; consider, for in-
stance, a collection of books in a library, suppose the Colé]
lection of books of the Library of Congress, which remains
the same entity even if some books are lost and others ac-
quired over time. If we consider the Library of Congressm
as an organization, we could call the collection of its books
as one of its “resources” (aside with others, like its furni{8l
ture, buildings and so on). We could also say that for fftb]
collection, in order to be a resource for an organization, i
must have at least one role defined in the normative systéii
of the organization itself. Let’s then recall the main differp ;
ence between collections and collectives: members of the
latter are agents. So, similarly, we could consider the sté&ff!
of the Library of Congress as a collection where the rolef:@]
that characterize it are defined in the normative system of
the Library. (14]
The idea is that we can consider the notions of resources
and staff of an organization as a specialization of the no-
tions of collection and collective and thus try to reuse sonfleS]
of the analyses already done for these two latter notions.

4. Finally, in this paper we have tried to investigate soni&l]

features of organizations by considering them in isolation.
This was done just for simplicity reasons and we are weily]
aware of the fact that a complete account would require
an analysis of multiple organizations interacting in a wid
environment. A special case would be that of organizations
that are embedded in other, bigger, organizations. As &Al
example, consider the relation between a University, sypqy
pose the University of Trento and one of its Departments,
for instance the Philosophy Department. We could say that
the latter is “contained” in the former, but what does it
mean? What is required for this relation to hold? What
happens to the normative systems of both these social in-
dividuals? Must there be some special roles defined intg,
their normative systems? [23]

These are some of the questions that are left unansweregjn
this paper, but that can help to enhance the understanding of organisation ontology for enterprise modelling,” Simulating Organiza-
what is the ontological nature of organizations.

[25]
ACKNOWLEDGMENTS

We would like to thank Claudio Masolo and Robert Trypuf26é]
for the fruitful feedbacks and discussions. We are also indebtg
to Giancarlo Guizzardi for some improvements in the camera-

ready version.

(28]

REFERENCES

[1] Claudio Masolo, Stefano Borgo, Aldo Gangemi, Nicola Guarino, and

Alessandro Oltramari, “Wonderweb deliverable d18,” Tech. Rep., 2003.

[2] Claudio Masolo, Laure Vieu, Emanuele Bottazzi, Carola Catenacci,

Roberta Ferrario, Aldo Gangemi, and Nicola Guarino, “Social roles and
their descriptions,” ifNinth International Conference on the Principles of
Knowledge Representation and ReasonWistler Canada, 2004, Ac-
cepted.

A Path to an Ontology of Organizations

Emanuele Bottazzi, Carola Catenacci, Aldo Gangemi, and Jos Lehmann,
“From collective intentionality to intentional collectives: An ontological
perspective,'Cognitive Systems Research (submitt2dp6é.

Aldo Gangemi and Peter Mika, “Understanding the semantic web through
descriptions and situations,” imternational Conference on Ontologies,
Databases and Applications of Semantics (ODBASE 20R3ert et al.
Meersman, Ed. 2003, Springer Verlag.

A. Gangemi, Carola Catenacci, J. Lehmann, and S. Borgo, “Task tax-
onomies for knowledge content,” Tech. Rep., EU 6FP METOKIS Project
D07, http://metokis.salzburgresearch.at, 2004.

Roberta Ferrario and Alessandro Oltramari, “Towards a computational
ontology of mind,” inFormal Ontology in Information Systems, Proceed-
igs of the Intl. Conf. FOIS 20Q4Achille C. Varzi and Laure Vieu, Eds.
2004, pp. 287-297, 10S Press.

Adolf Reinach, “The apriori foundations of civil law,Aletheia vol. lIl,

pp. 1-142, 1988.

Barry Smith, *“Social objects,” http://ontology.buffalo.edu/socobj.htm,
2002.

Giuseppe Lorini,
Padova, 2000.
Margaret Gilbert, Social Facts Princeton University Press, Princeton,
New Jersey, 1992.

Dimensioni giuridiche dell'istituzionale Cedam,

] Jean-Jacques Roussedlhe Social Contract Oxford University Press,

Oxford, UK, 1997/1762.

Maurice Hauriou, Teoria dell'istituzione e della fondazioneGiuffre,
Milano, 1967.

John Ladd, “Morality and the ideal of rationality in formal organizations,”
The Monistvol. 54, no. 4, pp. 488-516, 1970.

Emanuele Bottazzi, Roberta Ferrario, Giancarlo Guizzardi, Claudio Ma-
solo, and Laure Vieu, “Relational roles and qua-individuajsdper ac-
cepted for the AAAI Fall Symposium on Roles, an interdisciplinary per-
spective, November 3-6, 2005, Hyatt Crystal City, Arlington, Virginia
2005.

John R. SearleThe Construction of Social Realjtfhe Free Press, New
York, 1995.

Raimo Tuomela and Maj Bonnevier-Tuomela, “Norms ad agreement,”
European Journal of Law, Philosophy and Computer Scienck 5, pp.
41-46, 1995.

Raimo TuomelaThe Philosophy of Social Practice€ambridge Univer-
sity Press, Cambridge, UK, 2002.

G. H. von Wright, Norm and action : a logical enquiry International
library of philosophy and scientific method. Routledge and Kegan Paul,
London, 1963.

H. L. A. Hart, The concept of lanClarendon law series. Clarendon Press,
Oxford, 1961, by H.L.A. Hart. 23 cm.

] Hans KelsenPure theory of law California library reprint series. Univer-

sity of California Press, Berkeley, california library reprint series edition
edition, 1967, by Hans Kelsen ; translation from the second (revised and
enlarged) German edition by Max Knight. 24 cm.

] Cristiano Castelfranchi, “Grounding we-intention in individual social at-

titudes: On social commitment again,” Realism in Action - Essays in
the Philosophy of Social Sciencéd. Sintonen and Kaarlo Miller, Eds.
Kluwer, Dordrecht, 2003.

Thomas Hobbed, eviathan OUP, Oxford, 1996.

Peter A. French, Collective and Corporate ResponsibilityColumbia
University Press, 1984.

Mark S. Fox, Mihai Barbuceanu, Michael Gruninger, and Jinxin Lin, “An

tions: Computational Models of Institutions and Grougs Carley and

L. Gasser, Eds., pp. 131-152. AAAI/MIT Press, Menlo Park, CA, 1997.
Michael Gruninger and Mark S. Fox, “The logic of enterprise modelling,”
in Modelling and Methodologies for Enterprise Integrati@ernus P. and
Nemes L., Eds. Chapman and Hall, 1996.

Virginia Dignum, A Model for Organizational Interaction: based on
Agents, founded in Logi®h.D. thesis, Universiteit Utrecht, 2004.

Jan Dietz, “The atoms, molecules and fibers of organizatidbata and
Knowledge Engineeringol. 47, pp. 301-325, 2003.

Mike Uschold, Martin King, Stuart Moralee, and Yannis Zorgios, “The
enterprise ontology, The Knowledge Engineering Reviewl. 13, no. 1,
pp. 31-89, 1998.



