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Abstract. In this talk we will present a framework for igtating knowledge of
a collective and processing the inconsistency. fioelel for inconsistency of
knowledge and knowledge integration using differgtnictures like logical and
ontological will also be presented and analyzed.Wlleshow that inconsisten-
cy plays an important role in the quality of cotlee knowledge.
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1. Collective Knowledge

Nowadays it happens very often that for making eisien we rely on knowledge

originating from different and autonomous sourdes, example, from experts or

Internet. To make the use of this kind of knowledgee has to integrate it. Taking
into account the fact that very often the amounkmdwledge is very large and its
inconsistency, the integration process is a comfdek. To make the process effec-
tive, a mechanism for inconsistency resolutioneieded to be worked out.

A collective is understood as a set of some igfefit units which are autonomous
in decision making. Each of them is assumed to li@vewn knowledge base and a
mechanism for its processing. Collective intelligenamong others, deals with de-
termining the knowledge of a collective which isisistent and complete in the sense
that it should contain all elements not belongmghie knowledge of particular collec-
tive members, but can be inferred on the basisnofukedge of them. Methods for
processing knowledge in collectives are more andenmeeded because of rapidly
increasing of the number of autonomous sourcesiofledge, for example in Inter-
net. The knowledge originating from these soursesften inconsistent. For this pro-
cess the methodologies for conflict resolution &ndwledge integration seem to be
very useful.

Collective knowledge on some subject is assigneal ¢ollective which members
have their own knowledge on this subject. Thuseotive knowledge should be de-
termined on the basis of the knowledge of its mamb&his process is called the
integration process. Taking into account the pdgsilof inconsistency of knowledge



of the collective members one should take careooflict resolution process during
integration. Consensus methods have been proved teery useful for determining
collective knowledge [4], [5].

A general mathematical model based on distanceespfac analysis the depend-
ence of collective members’ knowledge on the kndgeof the collective has been
proposed in [6], [9]. We have proved that in mampges the quality of collective
knowledge is better than the quality of membersidedge.

2. Inconsistency Aspect of Collective Knowledge

By a conflict situation we understand a set of dagesions representing different
opinions of collective members on some matter. Mashfor conflict resolving de-
pends on the structure of knowledge. In work [gleaeral model for processing con-
flict has been proposed. This model is based darnlie space of objects representing
knowledge states of collective members. Next aofétconsistency functions have
been defined and analyzed. We have worked out @ewvethods for:

- Conflict resolution in ontology integration on lés®f instances, concepts and

relationships between concepts [7], [8].

- Conflict resolution for logic structure of knowlegl{f].

- Conflict resolution for relational structure of kmiedge [5].

In works [6] and [9] we have proved that inconsistecan have an essential influ-
ence on the quality of collective knowledge. Cotalge the higher is the inconsisten-
cy degree the higher is the quality.

One of very important of collective knowledge isitlit is not a normal “sum” of
knowledge of its members, but often contains marevkedge. We have defined a
function which for each collective assigns a valgleresenting additional knowledge
referring to the “sum” of knowledge of collectiveembers.

3. Integration Computing

Integration is a process in which one of the follogvaspects should be realized:
- Several objects are merged to give a new elemprgésenting them.
- Several objects create a union acting as a whole.
- Determining a set of correspondences between @tband another one.

The first two aspects are most important and mopular [1], [2]. The third as-
pect refers mostly to ontology alignment [10]. kngral, it is assumed that all objects
to be included in an integration task have the skimé of structures. The kinds of
structures mean for example logical, ontologicérdrchical, relational etc. For the
first and the second aspects the following geraitdria are the most popular [6]:



- All data included in the elements to be integrathduld be in the result of in-
tegration. This condition guarantees the completgnthat is all information
included in the component elements will appeah@integration result.

- All conflicts appearing among elements to be irdégpt should be solved. It
often happens that referring to the same subjderent elements contain in-
consistent information. The integration result ddlaot contain inconsistency,
so the conflicts should be solved.

- The kind of structure of the integration result gldobe the same as of the
given elements.

We have worked out methods for integrating knowéeftyy the following struc-
tures:

- Ontology integration and alignment on levels oftamees, concepts and rela-
tionships between concepts [10], [12].

- Conflict resolution for logic structure of knowlegl{f].
- Conflict resolution for relational structure of kmiedge [5].

We have proposed a general framework for integnatmmputing referring to de-
termining collective intelligence [4]. We have shothat in general the knowledge of
a collective is more proper than the knowledget®iiembers. This, in turn, proves
that a collective is often more intelligent thangde units. Some applications of inte-
gration computing methods in managing data warehdederations and multi-agent
systems have been worked out and analyzed [3], [11]
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