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Preface

This volume constitutes the proceedings of the 13th International Workshop on
Groupware.(CRIWG 2007). The conference was held in Spain (Medina del Campo) in
2006, Bra?:ﬂ (Porto de Galinhas) in 2005, Costa Rica (San Carlos) in 2004, France
_(Autra.ps) in 2003,. Chile (La Serena) in 2002, Germany (Darmstadt) in 2001, Portugal
(Madeira Island) in 2000, Mexico (Cancun) in 1999, Brazil (Buzios) in 1998, Spain
(El Escorial) in 1997, Chile (Puerto Varas) in 1996, and Portugal (Lisbon) in 1993.

The CRIWG workshops have been motivated by advances in computer-supported
cooperative work (CSCW), and by the need for CSCW to meet the challenges of new
application areas. This workshop aims at providing a forum for academic researchers
and professionals to exchange their experiences and their ideas about problems ané
solutions related to the design, development and use of groupware applications. Re-
searchers report their ideas, models, designs and experiences to CRIWG submi.ttin
full-paper contributions to present achieved or mature works, and shorter papers t§
report work in progress.

CRIWG 2007 received 65 submissions from 15 different countries, 49 full papers
and 16 work-in-progress papers. Each article was reviewed by at least,t}lfee mem’ger;;
of ch Pr?gram Committee, using a double-blind reviewing process. Based on thn:::
reviewers recommendations 27 papers were finally accepted: 17 full papers and 10
workqn.-pmgress papers. These papers were grouped into six tracks: group awareness
anc'l social aspects, groupware design and development, computer-supported collabo-
rative learning, groupware applications and studies, group negotiation and knowledge
management, and groupware activities and evaluation. In addition, we are pleasured to
have had Jonathan Grudin from Microsoft Research, USA, as keynote speaker\

CRIWG 2007 would not have been possible without the work and supp.orl of a
great qumber of people. First of all we want to thank the members of the Program
Committee for their valuable reviews of the papers. We are grateful for the adviceg and
Syppmt provided by the CRIWG Steering Committee. We extend a special acknowl-
fiii?mgm' to our sponsor organifzalions: Universidad Nacional del Comahue (Argen-
5 . Universidad de thle (Chﬂg), FernUniversitit in Hagen (Germany), Microsoft

esearch (USA) and Microsoft Chile (Chile), SADIO (Argentina).
5 {}[I;_"as‘t),v but certainly not least., we thank the attendees for their interest in CRIWG
- We hope they had an enriching experience at the conference.

Please get involved!

September
P er 2007 Joerg M. Haake

Sergio F. Ochoa
Alejandra Cechich



Conference Organization

program Committee Chairs

Joerg M. Haake, FernUniversitit in Hagen, Germany
Sergio F. Ochoa, Universidad de Chile, Chile

Program Committee

Mark S. Ackerman, University of Michigan, USA

Rosa Alarcon, Pontificia Universidad Cat6lica de Chile, Chile
Roberto Aldunate, University of Illinois at Urbana-Champaign, USA
Analia Amandi, UNICEN, Argentina

Richard Anderson, University of Washington, USA

Pedro Antunes, Universidade de Lisboa, Portugal
_Jaco Appelman, Delft University of Technology, The Netherlands
Nelson Baloian, Universidad de Chile, Chile

Jean-Paul Barthés, Université de Technologie de Compiggne, France
Marina Bers, Tufts University, USA

Marcos Borges, Universidade Federal do Rio de Janeiro, Brazil
Patrick Brézillon, Laboratoire LIP6, Université Paris 6, France
Robert O. Briggs, University of Nebraska at Omaha, USA

Traci Carte, University of Oklahoma, USA

‘César Collazos, Universidad del Cauca, Colombia

‘Gert-Jan de Vreede, University of Nebraska at Omaha, USA
Atanasi Daradoumis, Open University of Catalonia, Spain

Bertrand David, Ecole Centrale de Lyon, France

Alanah Davis, University of Nebraska at Omaha, USA

Dominique Decouchant, LIG Laboratory, Grenoble, France

Alicia Diaz, Universidad Nacional de La Plata, Argentina

Yannis Dimitriadis, Universidad de Valladolid, Spain

Tom Erickson, IBM T. J. Watson Research Center, USA

Jesus Favela, CICESE, Mexico

Alejandro Fernandez, Universidad Nacional de La Plata, Argentina
Christine Ferraris, Université de Savoie, France

Hugo Fuks, Pontificia Universidade Catélica do Rio de J aneiro, Brazil
Matt Germonprez, University of Wisconsin - Eau Claire, USA
Werner Geyer, IBM T.J. Watson Research Center, USA

Eduardo GOmez-Sdnchez, Universidad de Valladolid, Spain

Victor M, Gonzélez, University of Manchester, UK

Tom Gross, Bauhaus University Weimar, Germany

Luis A. Guerrero, Universidad de Chile, Chile

Andreas Harrer, University of Duishurg-Essen, Germany



Table of Contents

roup Negotiation and Knowledge Management

e Gap Between Small Group Theory and Group Support System

........................................................

Joey F. George

ernative Dispute Resolution Based on the Storytelling Technique . . . .
Pedro Antunes, Sara Relvas, and Marcos Borges

ostering Knowledge Exchange in Virtual Communities by Using

Javier Portillo-Rodriguez, Aurora Vizcaino, Juan Pablo Soto,
Mario Piattini, and Gabriela N, Aranda

-oup Awareness and Social Aspects

veraging Visual Tailoring and Synchronous Awareness in Web-Based
Ul OT N D EEEITIE & v svmicsos s s s 505 A28 RS A S0 B
Mohamed Bourimi, Stephan Lukosch, and Falk Kihnel

/isualizing Shared-Knowledge Awareness in Collaborative Learning

César A. Collazos, Luis A. Guerrcro, Miguel A. Redondo, and
Crescencio Bravo

An Improved Design and a Case Study of a Social Visualization
Encouraging Participation in Online Communities. . ...........ooooou..
Julita Vassileva and Lingling Sun

' ':?Social Theatres: A Web-Based Regulated Social Interaction
C Environment . ... e e e
Hugo Paredes and F. Mdrio Martins

Groupware Design and Development

The Collaboration Engineering Approach for Designing Collaboration
Processes ..o R -
Gwendolyn L. Kolfschoten and Gert-Jan de Vreede

A Proposal of Integration of the GUI Development of Groupware
Applications into the Software Development Process..................
AL Molina, W.J. Giraldo, M.A. Redondo, and M. Ortega



e ay B s oo ) e o bR e

Joordinating Multi-task Environments Through the Methodology of
B O S AT H s cesonmmine e sy s srsas s At i ety e o e
Adailton A. Cruz, Léo P. Magalhaes, Alberto B. Raposo,
Rafael S. Mendes, and Dennis G. Pelluzi

Fostering Groupware Tailorability Through Separation of Concerns. . . ..
Diego Torres, Alejandro Fernandez, Gustavo Rossi, and
Silvia Gordillo

An Approach to the Model-Based Design of Groupware Multi-user

THRETTROEE ..o e o onsmimss g mens s metom s mosmnen. £ b A AT B e s
Maria Luisa Rodriguez, José Luis Garrido, Maria V. Hurtado, and
Manuel Noguera

Computer Aided Pattern-Based Collaboration Process Design: A
Computer Aided Collaboration Engineering Tool .. ... oiiin
Guwendolyn L. Kolfschoten, Gert-Jan de Vreede, and Robert 0. Briggs

Designing Mobile Shared Workspaces for Loosely Coupled
T B TR oo ot T A R A B e e ST
Andrés Neyem, Sergio F. Ochoa, and Jos¢ A. Pino

A Decentralized Middleware for Groupware Applications . .............
Pablo Gotthelf, Alejandro Zunino, and Marcelo Campo

Computer Supported Collaborative Learning (CSCL)

Modelling Shared Knowledge and Shared Knowledge Awareness in
CSCL Scenarios Through Automated Argumentation Systems .........

Maria Paulae Gonzdlez, Carlos Iwdn Chesnievar,
César A. Collazos, and Guillermo 1. Simari

Deployment of Ontologies for an Effective Design of Collaborative
AR S OOTIRETOR) i o vt ot o oo RN A S5 AT 48
Seifi Isotani and Riichiro Mizoguchi

Dynamic and Flexible Learning in Distributed and Collaborative
Scenarios Using Grid Technologies ... iiiiiiinn.,
Andreas Harrer, Adam Lucarz, and Nils Malzahn

Directions to Acknowledge Learners’ Self-organization in CSCL
I OO S T R o o o T N S A R A R
Pierre Tchounikine

Groupware Applications and Studies

Supporting Informal Co-located Collaboration in Hospital Work . ... ...
Dawnid A. Mejia, Alberto L. Mordn, and Jesus Favela

127

143

157

173

191

207

223

239

247

Relating Interactions to Artifacts Through Content Analysis: A
ractical Investigation . . ... ciiieiiiiiiiii i
Adriana S. Vivacgua, Jano M. de Souza, and Jean-Paul Bartheés

gtudying the Impact of Personality and Group Formation on Learner

BIEIOTEAAINCE + - oo e omimminie s s momimatos sinimmn s e s w6 A
Victor Sdnchez Hdérrea and Rosa M. Carro

Transferring a Collaborative Work Practice to Practitioners: A Field

Robert O. Briggs, Alanah J. Davis, John D. Murphy,
Lucas Steinhauser, and Thomas F. Carlisle

Groupware Activities and Evaluation

An Agent-Based Recommender System to Support Collaborative Web
Search Based on Shared User Interests.......oooiiiiiiiinaiiniiiin.
Daniela Gedoy and Analia Amandi

How to Choose Groupware Tools Considering Stakeholders’ Preferences

During Requirements Elicitation? . ... iviiiiiiii o
Gabriela N. Aranda, Aurora Vizeaino, Alejandra Cechich, and
Mario Piatting

Bvaluation Methods for Groupware Systems .. ..o viviinieeeann.
Valeria Herskovic, José A. Pino, Sergio F. Ochoa, and
Pedro Antunes

Activity-Aware Computing in Mobile Collaborative Working

BNVITONIIEIES oottt it ettt et e ettt a e e e s
Monica Tentori and Jesus Favela

Author Tndex . ...t

271

287

295

303

319



Fostering Knowledge Exchange in Virtual
Communities by Using Agents

Javier Portillo-Rodriguez, Aurora Vizcaino, Juan Pablo Soto,
Mario Piattini, and Gabriela N. Aranda

Alarcos Research Group,
Information Systems and Technologies Department, UCLM-Soluziona Research and
Development Institute, University of Castilla — La Mancha, Spain
Paseo de la Universidad, 4-13071, Ciudad Real, Spain
javier.portillo@uclm.es, aurora.vizcaino@uclm.es,
ipsoto@proyectos.inf-cr.uclm.es, mario.piattini@uclm.es,
garandaluncoma.edu.ar

Abstract, Nowadays, the increase in information and in sources from which to
obtain knowledge have generated a large-scale development of knowledge
sharing systems. However, these systems do not always live up to the
expectations of the organisations that use them, as they do not take the
fundamental social aspects necessary for the flow and sharing of knowledge
between the members of a community into consideration. The objective of our
work is' to emulate the behaviour of communities of practice, where the
confidence that exists between the members of these communities leads to an
exchange of knowledge. We have, therefore, designed a three-level multi-agent
architecture which takes into account both the way in which a community
member behaves and the community to which that member belongs.

Keywords: Knowledge Management, Multi-agent Systems, Reputation, Trust.

1 Introduction: From Communities to Communities of Practice

Intellectual capital and knowledge management are currently growing since
knowledge is a critical factor for an organization’s competitive advantage [1]. This
orowth determines organizations’ performance by studying how well they manage
their most critical knowledge. One important instrument in knowledge management 18
communities [2], [3]. Although there is no generally accepted definition, a community
can be defined as a group of socially interacting people who are mutually tied to one
another and regularly meet at a common place [4]. The development of Internet and
groupware technologies has led to a new kind of community - “virtual communities’”s
where members may or may not meet one another face to face and may exchange
words and ideas through the use of computers networks [5].

Our research is focused upon professionally-oriented comunities, which consists of
company employees who communicate and share information in order to support their
professional tasks. A special case of professionally-oriented communities are the

J.M. Haake, S.F. Ochoa, A, Cechich (Eds.): CRIWG 2007, LNCS 4715, pp. 32-39, 2007,
@ Springer-Verlag Berlin Heidelberg 2007
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«Communities of Practice” (CoPs), defined by Wenger et al. [6] as groups of people
who share a concern, a set of problems, or a passion about a topic, and who deepen
their knowledge and expertise in this area by interacting on an ongoing basis.

The following section shows our proposal to support CoPs concepts by defining a
Multi-Agent Architecture. In Section 3 we describe both a prototype with which to
rate the architecture, and the manner in which the formulas to calculate reputation in
yirtual communities are defined. Finally, in Section 4 we compare our proposal with

other related works.

2 Our Proposal: A Multi-agent Architecture to Support CoPs

In order to support concepts related to CoPs and Knowledge Management, we have
designed a three level multi-agent architecture.

We have chosen the agent paradigm because it constitutes a natural metaphor for
systems with purposeful interacting agents, and this abstraction is close to the human
way of thinking about their own activities [7]. This foundation has led to an
increasing interest in social aspects such as motivation, leadership, culture or trust [8].
Our research is related to the latter concept of “trust” since artificial agents can be
made more robust, resilient and effective by providing them with trust reasoning
capabilities.

The architecture is composed of Reactive, Deliberative and Social Levels and is
mainly based on the concepts of trust and reputation. Trust can be defined as
confidence in the ability and intention of a source of information to deliver correct
information [9] and reputation as the amount of trust an agent has in a source of
information, which is created through interactions with those information sources. It
is important to take these concepts into account because if we wish to foster
knowledge exchange in communities of practice we have to know that people in real
}‘itfe in general and in companies in particular, prefer to exchange knowledge with

rustworthy people” by which we mean people they trust. People with a consistently
low reputation will eventually be isolated from the community since others will rarely
accept their justifications or arguments and will limit their interactions with them. Tt is
for this reason that we considered the Social Level to be an important contribution to
the n_riultj-agcnt architecture that we propose. The reactive and deliberative levels are
considered by other authors as typical levels that a multi-agent system must have [10].
In the following paragraphs we shall describe each level of architecture in detail.

2.1 Reactive Architecture

Thi ; 3 ;

m}s‘i architecture was designed to the reactive level of the agent. The architecture

. Et respond at the precise moment at which an event has been perceived. This
Chitecture is formed of the following modules:

A et
mﬁf}nt § Internal model: Because an agent represents a person in a community this
el stores the user’s features. Therefore, this module stores the following parts:
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- The interests. This part is included in the internal model in order to make the
process of distributing knowledge as fast as possible. That is, the agents are
able to search for knowledge automatically, checking whether there is stored
knowledge which matches its own interests, This behaviour fosters knowledge
sharing and reduces the amount of work that employees have to do because
they receive knowledge without having to make searches.

- The user’s profile. This part describes the profile of the person on whose behalf
the agent is acting. This module is composed of the users’ preferences,
expertise and position. The Preferences can be used to discover how the user
prefers the agent to present the information to him/her. Expertise is the skill or
knowledge of a person who knows a great deal about a specific thing. Since we
are emulating virtnal communities it is important to know the degree of
expertise that each member of the community has in order to decide how
trustworthy a piece of knowledge is, as people often trust in experts more than
in novice employees. Another important piece of information considered in the
user’s profiles is that of Posirion, since employees often consider information
that comes from a boss as being more reliable than that which comes from
another employee in the same (or a lower) position as him/her [11]. Such
different positions inevitably influence the way in which knowledge is
acquired, ditfused and eventually transformed within the local area. Because of
this, in our research these factors will be calculated by taking into account a
weight that can strengthen this factor to a greater or to a lesser degree.

Behaviour generator: This component is necessary for the development of this
architecture since it has to select the agent’s behaviour. This behaviour is defined on
the basis of the agent’s beliefs. Moreover, this component responds immediately to
the perceptions received of the environment.

History: This component stores the agents’ interactions with the environment.

Belief generation: This component is one of the most important in the cognitive
model because it is in charge of creating and storing the agent’s knowledge.
Morcover, it defines the agent’s beliefs.

Beliefs: The beliefs module 1s composed of three kinds of beliefs: inherited beliefs,
lessons learned and interactions. Inherited beliefs are the organization’s beliefs that
the agent receives. For instance: an organizational diagram of the enterprise or the
philosophy of the company or community. Lessons learned are the lessons that the
agent obtains while it interacts with the environment. The information about
interactions can be used to establish parameters in order to know what the agent can
trust (agents or knowledge sources). This module is based on the agent’s interests and
goals, because each time a goal is realized, the lessons and experiences generated to
attain that goal are introduced into the agent’s beliefs as lessons learned.

2.2 Deliberative Architecture

This architecture was designed to the deliberative level of the agent (see Figure 1),
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Fig. 1. Deliberative architecture

Its components are:
Agent’s internal model: this module is the same as that which is described in the
reactive architecture, It is composed of interests and of the user’s profile.

Plans processor: This module is the most important in this architecture as it is in
charge of evaluating beliefs and goals in order to determine which plans have to be
included in the Planner to be executed.

Belief generator: As in the previous architecture, this component is in charge of
creating, storing and retaining the agent’s knowledge. In addition, it is also in charge
of establishing the agent’s beliefs. The belief creation process is a continuous process
that is initiated at the moment at which the agent is created and which continues
during its entire effective life,

Intuitions: Intuitions are hypothesis that have not been verified but which the agent
believes to be true. According to [12] intuition has not yet been modeled by agent
systems. In this work we have attempted to adapt this concept as we consider that
people in real communities are influenced by their intuitions when they have to make
adecision or believe in something. This concept is emulated by comparing the agents’
profiles in order to obtain an initial value of intuition that can be used to form a belief
about an agent.

History: This component stores the agents” interactions with the environment.

Goals: The goals are formed by using the agent’s objectives. For instance, one of the
goals of each member of a community of practice is knowledge exchange. The goals
are defined in accordance with the community or group in which the agent interacts.

2.3 Social Architecture

This architecture is quite similar to the deliberative architecture.

iy The main differences are the Social Model and Social Behaviour Processor. The
first one represents the actual state of the community, the community’s interests, the
me_mbers’ identifiers and the goals that will be proposed by the agents in order to
Satisfy needs or interests related to its interactions with other agents. These goals
should be coherent both with the agent’s beliefs and with other agents’ beliefs.
cm:;i .Soc:ial Behaviour Pmc.essorj processes the opinions and beliefs of the
' nity’s members. To do this, this module needs to manage the goals, intuitions
and beliefs of the community in order to make a decision.
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Both models represent the opinions and beliefs that the members of a community
have about an agent, and their interaction with the community. The social focus that
this architecture provides permits us to give the agents the social behaviour necessary
for them to be able to emulate the work relationships in an organization. In addition,
this layer permits the decentralization of decision making. That is, it provides
methods by which to process or make decisions based on the opinions of the members
of a community.

3 Prototype

In order to test our architecture we have developed a prototype system in which a
community shares knowledge. The goal of this prototype is to allow software agents
to help employees to discover the information that may be useful to them, thus
decreasing the overload of information that employees often have and strengthening
the use of knowledge bases in enterprises. In addition, we attempt to detect and thus
avoid the situation of employees storing valueless information in the knowledge base.

To design this prototype we have designed a User Agent and a Manager Agent.
The former is used to represent each person that may consult or introduce knowledge
in a knowledge base or in a knowledge management system. Therefore, the User
Agent can assume three types of behavior or roles similar to the tasks that a person
may carry out in a knowledge base. The User Agent plays one role or another
depending upon whether the person that it represents carries out one of the following
actions:

= The person contributes new knowledge to the communities in which s/he is
registered. In this case the User Agent plays the role of Provider.

= The person uses knowledge previously stored in the community. Then, the
User Agent will be considered as a Customer.

= The person helps other users to achieve their goals, for instance by giving an
evaluation of certain knowledge. In this case the role is that of a Partner. So,
Figure 2 shows that in community 1 there are two User Agents playing the
role of Partner, one User Agent playing the role of Consumer and another
_being a Provider.

Community 1 KB KB Community n
= User agents User agents
o Manager Manager
§ ia | P2
2 R
e é Pr 8
T
-
.

g %R 2

Pa

o i e ]

Fig. 2. Communities of agents

The second type of agent within a community is called the Manager Agent
(represented in black in Figure 2) which must manage and control its community. In
order to approach this, the agent carries out the following tasks:
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= Registering an agent in its community.

= Registering the frequency of contribution of each agent.

= Registering the number of times that an agent gives feedback about other agents’
knowledge.

= Registering the interactions between agents.

When a user wishes to join to & community in which no member knows anything
about him/her, the reputation value assigned to the user in the new community is
calculated on the basis of the reputation assigned from other communities where the
user is or was a member. For instance, a User Agent called j, will ask each community
manager where he/she was previously a member to consult each agent which knows
him/her with the goal of calculating the average value of his/her reputation (R;). This
is calculated as:

R= (2 Ry)n M
=1

where n is the number agents who know j and Rjis the value of j’s reputation in the
eyes of i. In the case of being known in several communities, the average of the
values R; will be calculated. Then, the User Agent j presents this reputation value (in
a way similar to that in which a person presents his/her curriculum vitae when s/he
wishes to join a company) to the Manager Agent of the community to which it is
“applying”. This mechanism is similar to the “word-of-mouth” propagation of
information for a human [13]. We do realize that reputation is clearly a context-
dependent quantity. For instance, one’s reputation as a computer scientist should have
no influence upon one’s reputation as cook [14]. However, if we are trying to emulate
the behavior of people working in communities of practice then we should emulate
how some people’s opinions influence others.
_ If any of the User Agents in the new community knows the person who wishes to
Join the community then his/her initial reputation value will be the average of the R
of agents who knows him/her.

Rjis the value of reputation of j in the eyes of i. This value is computed as follows:

n
R;‘j = WE*E,; + Wp*P’- + Wi*lj + (Z Qcij)fn (2)
1
Where. E; is the value of expertise which is calculated according to the degree of
Xperience that the person upon whose behalf the agent acts has in a domain.

P is the value assigned to a person’s position. This position is defined in the
agent.’g internal model of the reactive architecture described in Section 2.1.

I;_IS the value assigned to intuition which is calculated by comparing each user’s
2:22261 FOF.illstgncc,.usex's with similar profiles (preferences) could interact more
L ‘ntmnon is an important component both in thﬁ_‘, deliberative and in the social

Chitecture because it helps agents to create their beliefs and behavior according to
their own features.
L In addition, previo_us expe{ience should also be calculated. We suppose that when
i ‘Egent_A cgns_;ults qurmatmn frqm anoth;r agent B, the agent A should evaluate
useful this information was. This value is called QC;; (Quality of /s Contribution
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according to the Agent i). To attain the average value of an agent’s contribution, we
calculate the sum of all the values assigned to these contributions by the Agent i, for
instance n and we divide it by the number of evaluations (n).

Finally, w,, w, and w; are weights with which the Reputation value can be adjusted to
the needs of the organizations or communities. These weights represent different values
depending on the category of each employee. For instance, if an enterprise considers
that all its employees have the same category, then w;=0. The same could occur when
the organization does not take its employee’s intuitions or expertise into account.

In this way, an agent can obtain a value related to the reputation of another agent
and decide to what degree it is going to consider the importance of the information
obtained from this agent. Formulas (1) and (2) are processed in the social and
deliberative architecture respectively.

4 Related Work

This research can be compared with other proposals that use agents and trust in
knowledge exchange. For instance, in [13], the authors propose a model that allows
agents to decide which agents’ opinions they trust more and propose & protocol based on
recommendations. This model is based on a reputation or word-of-mouth mechanism.
The main problem with this approach is that every agent must keep rather complex data
structures which represent a kind of global knowledge about the whole network. In [15],
the authors propose a framework for exchanging knowledge in a mobile environment.
They use delegate agents to be spread out into the network of a mobile community and
use trust information to serve as the virtual presence of a mobile user. Another
interesting work is [14] where the authors describe a trust and reputation mechanisin
which allows peers to discover partners who meet their individual requirements through
individual experience and by sharing experiences with other peers with similar
preferences. This work is focused on peer-to-peer environments.

Barber and Kim present a multi-agent belief revision algorithm based on belief
networks [9]. In their model the agent is able to evaluate incoming information, to
generate a consistent knowledge base, and to avoid fraudulent information from
unreliable or deceptive information sources or agents. In our case, the focus is very
different since it is the receiver who evaluates the relevance of a piece of knowledge
rather than the provider as in Barber and Kim’s proposal.

Therefore, the main difference between our work and previous works is that we
take into account factors that might influence the level of trust that a person has in a
piece of knowledge and in a knowledge source. Moreover, we present a general and
fairly simple formula to define the reputation concept. This formula can be adapted to
different settings by modifying the value of the weights. This is an important
difference from other works which are focused on particular domains.

Acknowledgements

This work is partially supported by the ENIGMAS (PIB-05-058), and MECENAS
(PBI06-0024) project. It is also supported by the ESFINGE project (TIN2006-15175-
C05-05) Ministerio de Educacién y Ciencia (Direccidén General de Investigacidn)/
Fondos EBuropeos de Desarrollo Regional (FEDER) in Spain.

Fostering Knowledge Exchange in Virtual Communities by Using Agents 39

References

|. Kautz, Ha. Knowledge Mapping: A Technique for Identifying Knowledge Flows in
SoftWare Organizations. EuroSPI (2004)

_ Gebert, H., Geib, M., Kolbe, L.M., Brenner.: Knowledge-enabled Customer Relationship
Management - Integrating Customer Relationship Management and Knowledge
Management Concepts. Journal of Knowledge Management 8(1) (2004)

3. Malhotra, Y.: Knowledge Management and Virtual Organizations. Book Crafters, Hershey
(2000)

4. Hillery. G.A.: Definitions of Community: Areas of Agreement. Rural Sociology 20, 118—
125 (1955)

5. Geib, M., Braun, C., Kolbe, L., Brenner, W.: Measuring the Utilization of Collaboration
Technology for Knowledge Development and Exchange in Virtual Communities. In: Geib,
M. (ed.) 37th Hawaii International Conference on System Sciences 2004 (HICSS-37), Big
Island, Hawaii, IEEE Computer Society, Los Alamitos (2004)

6. Wenger, E., McDermott, R., Snyder, W.M.: Cultivating communities of practice: a guide
to managing knowledge. H.B.S. Press, Boston (2002)

7. Wooldridge, M., Ciancarini, P.: Agent-Oriented Software Engineering: The State of the
Art. In: Okamoto, E., Pieprzyk, I.P., Seberry, J. (eds.) ISW 2000. LNCS, vol. 1975,
Springer, Heidelberg (2000)

8. Fuentes, R., Gémez-Sanz, J., Pavon, J.: A Social Framework for Multi-agent Systems
Validation and Verification. In: Wang, S., Tanaka, K., Zhou, S., Ling, T.-W., Guan, J.,
Yang, D.-q., Grandi, F., Mangina, E.E., Song, I.-Y., Mayr, H.C. (eds.) ER Workshops
2004. LNCS, vol. 3289, pp. 458-469. Springer, Heidelberg (2004)

9. Barber, K., Kim, J.: Belief Revision Process Based on Trust: Simulation Experiments. In:
dth Workshop on Deception, Fraud and Trust in Agent Societies, Montreal Canada (2004)

10. Ushida, H., Hirayama, Y., Nakajima, H.: Emotion Model for Life like Agent and its

Evaluation. In: Proceedings of the Fitteenth National Conference on Artificial Intelligence
and Tenth Innovative Applications of Artificial Intelligence Conference (AAAT'98 /
IAAT'98), Madison, Wisconsin, USA (1998)

Il. Wasserman, S., Glaskiewics, J: Advances in Social Networks Analysis. Sage

Publications, Thousand Qaks (1994)

12. Mui, L., Halberstadt, A., Mohtashemi, M.: Notions of Reputation in Multi-Agents Systems:

A Review. In: Alonso, E., Kudenko, D., Kazakov, D. (eds.) Adaptive Agents and Multi-

Agent Systems. LNCS (LNAI), vol. 2636, pp. 280-287. Springer, Heidelberg (2003)

Abdul-Rahman, A., Hailes, S.: Supporting Trust in Virtual Communities. In: Abdul-

Rahman, A., Hailes, S. (eds.) 33rd Hawaii International Conference on Systems Sciences

(HICSS 00) (2000)

Wang, Y., Vassileva, J.: Trust and Reputation Model in Peer-to-Peer Networks. In:

Proceedings of IEEE Conference on P2P Computing, IEEE Computer Society Press, Los

Alamitos (2003)

Schulz, S., Herrmann, K., Kalcklosch, R., Schowotzer, T.: Trust-Based Agent -Mediated

Knowledge Exchange for Ubiquitous Peer Networks. In: van Elst, L., Dignum, V.,

Abgcker, A. (eds.) AMKM 2003. LNCS (LNAI), vol. 2926, pp. 89-106. Springer,
Heidelberg (2004)

2




